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1.0  DECLARATION 

This Record of Decision/Final Remedial Action Plan (ROD/Final RAP) presents the basis for the 
no further action determination by the Department of the Navy for chemical constituents at 
Installation Restoration (IR) Site 32 (Site 32), Former Naval Station Treasure Island (NAVSTA 
TI), in San Francisco, California.  This no further action decision was selected in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as 
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986 (Title 42 
United States Code Section [§] 9601, et seq.) and, to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) (Title 40 Code of Federal Regulations 
Part 300).  Site 32 has not been placed on the CERCLA National Priorities List.  The CERCLA 
Information System identification number is CA7170023330. 

The California Environmental Protection Agency (Department of Toxic Substances Control 
[DTSC] and the San Francisco Bay Regional Water Quality Control Board [Water Board]) and the 
U.S. Environmental Protection Agency (EPA) concur with the no further action decision for 
chemical constituents.  The decision documented in this ROD/Final RAP is based on and relies on 
the references listed in Attachment A and the Administrative Record file (Attachment B).  
Information that is not specifically summarized in this ROD/Final RAP or its references but that 
is in the Administrative Record1 has been considered and is relevant to the selection of the remedy 
at Site 32.   

The Navy provides funding for site remediation at Former NAVSTA TI under the Base 
Realignment and Closure (BRAC) program.  The Federal Facility Site Remediation Agreement 
for Former NAVSTA TI documents how the Navy intends to meet and implement the requirements 
of CERCLA in partnership with DTSC, the Water Board, and EPA. 

The Navy has concluded there are no unacceptable risks from hazardous chemical substances at 
Site 32 and that it meets the Site 32 cleanup goals and is suitable for unrestricted use.  This 
ROD/Final RAP documents that no further remedial action for chemical constituents is necessary 
for Site 32.  Potential radiological contamination at Site 32 will be addressed in a separate process. 

1.1  SELECTED REMEDY AND STATUTORY DETERMINATIONS 

No further CERCLA action for chemical constituents is necessary to ensure protection of human 
health or the environment at Site 32.  Current chemical conditions at the site do not pose an 
unacceptable risk to human health or the environment for current or future uses of Site 32, and the 
entire property is protective of human health for all types of land uses.  A 5-year review for 
chemical constituents at Site 32 is not required because hazardous chemical substances, pollutants, 
or contaminants do not remain on site above levels that allow for unlimited use and unrestricted 
exposure.   

                                                 
1  Bold blue text identifies detailed site information available in the Administrative Record and listed in the References Table 

(Attachment A).  This ROD/Final RAP is also available on CD, whereby bold blue text serves as a hyperlink to reference 
information.  The hyperlink will open a text box at the top of the screen.  A blue box surrounds applicable information in the hyperlink.  
To the extent there may be inconsistencies between the referenced information attached to the ROD/Final RAP via hyperlinks and 
the information in the ROD/Final RAP itself, the language in this ROD/Final RAP controls. 



1.2 AUTHORIZING SIGNATURES 

This signature sheet documents the Navy's no further action decision for chemical constituents in this ROD/Final RAP. This signature sheet also documents the State of Califomia's (DTSC and Water Board) concurrence with this ROD/Final RAP. The parties may sign this sheet in counterparts. 

Mr. Keith Forma 
BRAC Environmental Coordinator 
BRAC Program Management Office West 
Department of the Navy 

Unit Chief 
California Environmental Protection Agency 
Department of Toxic Substances Control 
Brownfield's and Environmental Restoration Program 
Berkeley Office 

Executive Officer 
San Francisco Bay Regional Water Quality Control Board 

ROD/Final RAP for IR Site 32 
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Date 

Date 
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2.0  DECISION SUMMARY 

This decision summary provides an overview of Site 32, its history, environmental condition, 
potential risk from hazardous substances, and basis for the no further action decision. 

2.1  SITE DESCRIPTION AND HISTORY 

NAVSTA TI is located in San Francisco Bay 
within the City and County of San Francisco (see 
Figure 1).  The naval station consists of two 
contiguous islands connected by a causeway.  The 
northern island, Treasure Island (TI), 
encompasses about 403 acres, and the southern 
island, Yerba Buena Island (YBI), encompasses 
about 147 acres (see Figure 1).  YBI is a natural 
island.  TI is a manmade island constructed of 
materials dredged from San Francisco Bay.  TI 
was constructed from San Francisco Bay fill in the 
1930s for use during the World Exposition in 
1939.  Navy operations at the island began in 1941 
primarily for training, administration, housing, 
and other support services to the U.S. Pacific 
Fleet.  In 1993, the Defense BRAC Commission 
recommended closure of NAVSTA TI, and the 
facility was subsequently closed on 
September 30, 1997. 

In 1995, an Environmental Baseline Survey 
(EBS) was conducted at NAVSTA TI as part of 
the base closure process that identified 13 areas 
requiring additional investigations.  An EBS data gaps investigation was conducted in 2003 to 
evaluate whether further action was required in the 13 areas.  Parcels T111 and T115(1) were two 
of these 13 areas.  Site 32(2), consisting of a portion of Parcel T111 and all of T115, was established 
and the site boundary was set based on data collected during the 2003 EBS data gaps investigation 
where polychlorinated biphenyls (PCB), total petroleum hydrocarbons (TPH), dioxins, and 
pesticides were observed.  Site 32 is located along the northeastern edge of TI, occupying 
approximately 2.6 acres (see Figure 2).    

Figure 1 
Location of Treasure Island 
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Historically Site 32(3) contained many 
buildings that were demolished starting in 
the 1960s.  Site 32 also contained Buildings 
371, 445, 462, and 463.  Building 371 was 
the USS Pandemonium(4), a mock training 
ship that was used for training in 
radiological decontamination until 1992.  
The USS Pandemonium (also known as 
Building 371) was demolished in 1996.  
The Navy used bromine-82, bromine-80, 
potassium-42, and sodium-24, which are 
short-lived isotopes, during 
decontamination training on the exterior 
decks of the USS Pandemonium.  The 
radiological isotopes used have a half-life 
of about 10 days and then decay to a 
negligible quantity.   

Building 445 was used for forklift 
maintenance, boat motor storage, general 

shop activities, and administrative offices; the building was demolished in December 2009.  
Building 462 was used for administrative offices and classrooms where personnel were instructed 
in decontamination procedures for the Naval Technical Training Center.  Building 463 was used 
for tear gas training exercises and was demolished in June 2009.  A former transformer known to 
have released PCBs was located approximately 10 feet north of Building 463.   

Parcel T111 was historically used as a tear gas training area and a storage area for former training 
structures, including two steel training mock-ups and the USS Pandemonium vessel.  Open space 
in Parcel T111(5) was previously used as (1) a parking area for vehicles and forklifts, (2) an 
outdoor storage area for miscellaneous materials, and (3) a storage area for hazardous materials 
and hazardous waste, including more than 100 gallons of waste petroleum products and 
nonhalogenated organic compounds, and five 55-gallon drums of various waste (including 
hazardous waste, potassium hydroxide, and oily rags).  The open space of Parcel T115 was used 
for equipment parking and storage of miscellaneous materials.  

Except for the unfenced portion of Parcel T115, Site 32 is currently unused. Building 
462 is the only remaining structure on Site 32, and it is currently vacant. The surface of 
the site is covered with asphalt or concrete.  Figure 3 presents the locations of the buildings and 
structures currently and formerly located within Site 32.   

Figure 2 
Location of Site 32 
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Figure 3 

Site Features 

2.2  SITE CHARACTERISTICS 

TI is a relatively flat, manmade island consisting primarily of sand dredged from the bay and 
retained by a perimeter of rock and sand dikes.  The U.S. Army Corps of Engineers directed the 
dredging and construction of TI between 1936 and 1937.  TI was constructed on the Yerba Buena 
Shoals, a sand spit extending north and northwest of YBI.  TI ranges in elevation from 9 to 12 feet 
above mean sea level based on the National Geodetic Vertical Datum of 1929.  Subsurface 
materials at TI(6) can be divided into the following five units listed from youngest to oldest: 

• Fill (Dredged Sand Fill) 

• Shoal Sands (Yerba Buena Shoal Sands) 

• Younger Bay Mud 

• Older Bay Mud 
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• Franciscan Assemblage 

The groundwater table(7) at NAVSTA TI is encountered at an average depth of approximately 
7 feet below ground surface (bgs).  Groundwater flow is radial from the center of TI toward the 
shoreline at regional gradients ranging from 0.0007 to 0.02 feet per foot (ft/ft).  The estimated 
gradient near Site 32 is approximately 0.004 ft/ft.  The groundwater gradients measured during 
quarterly sampling events do not include potential tidal effects on the groundwater gradient near 
the shoreline. 

Groundwater recharge at NAVSTA TI occurs primarily from infiltration of precipitation, with 
some contribution from landscape irrigation.  Perched groundwater conditions may exist locally 
above the shallow water table because of the relatively impermeable silt and clay lenses.  The 
groundwater at NAVSTA TI is not considered a potential source of drinking water but is 
designated for potential agricultural, process, and industrial supply. 

The temperature at NAVSTA TI is influenced by the Pacific Ocean and the resulting maritime 
climate.  Temperatures range from 64° Fahrenheit in summer to 52 ° Fahrenheit in winter. Relative 
humidity ranges from 50 to 90 percent; it is lowest during fall days and highest during winter 
nights.  Fog is frequent, particularly during the night or morning. The average annual precipitation 
is 23.18 inches and occurs mostly from November to April. 

2.3  PREVIOUS INVESTIGATIONS AND CLEANUP ACTIONS 

Table 1 summarizes the investigations undertaken to identify and evaluate site conditions and 
potential contamination at Site 32 and, the actions taken to address the contamination. 
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TABLE 1.  PREVIOUS INVESTIGATIONS AND CLEANUP ACTIONS 
ROD/Final RAP, IR Site 32, Former Training and Storage Area,  
Naval Station Treasure Island, San Francisco, California 

Previous Investigation/ 
Cleanup Action* Date Investigation/Cleanup Action Activities 

Preliminary Assessment / 
Site Inspection 

1988 A preliminary assessment/site inspection (PA/SI) was conducted at 
NAVSTA TI to identify and assess sites posing a potential threat to 
human health or the environment as a result of contamination from past 
hazardous materials operations.  The PA/SI identified a total of 26 
potentially contaminated sites at NAVSTA TI by using information from 
historical records, aerial photographs, regulatory agency contacts, field 
inspections, and personnel interviews.  The PA/SI report did not identify 
any sites within the current Site 32 boundary for further evaluation in a 
remedial investigation (RI). 

Environmental Baseline 
Survey 

1995 An Environmental Baseline Survey (EBS) was conducted at NAVSTA TI 
as part of the base closure process.  A data gaps investigation was 
conducted in 2003 to evaluate whether further action was required in 13 
areas.  Parcels T111 and T115 were two of these 13 areas.  Site 32, 
consisting of portions of Parcels T111 and all of T115, was established 
and the site boundary was set based on data collected during the 2003 
EBS data gaps investigation. 

Environmental Baseline 
Survey Data Gaps 
Investigation 

2003 A data gaps investigation was completed in 2003 to supplement the 
initial EBS.  Parcels T111 and T115 were included in this data gaps 
investigation.  Parcel T111 was divided into 15 90-foot by 90-foot grids, 
and soil and groundwater samples were collected.  Based on the results 
of the sampling, an additional 21 step-out borings were advanced.  
Parcel T115 was designated for further investigation because two 
concrete-filled structures located within Building 445 and a drainpipe 
located outside the northeast corner of the building were identified in a 
site walk and the uses of the structures were unknown.  Four soil borings 
were advanced and an additional four step-out borings were completed.  
Parcels T111 and T115 were designated as Installation Restoration Site 
32 when the data gaps investigation had concluded. 

Historical Radiological 
Assessment 

2006 The Navy conducted a Historical Radiological Assessment of 
NAVSTA TI (HRA)(8) including Site 32 in 2006.  The HRA included an 
evaluation of the USS Pandemonium.  Based on the Navy’s evaluation 
of the effects of past radiological operations, which included reviewing 
radiological data in licenses, site permits, authorizations, and operating 
records, the HRA did not identify any radiological impacts at Site 32. 

Screening-Level 
Ecological Risk 
Assessment  

2007 The Navy conducted a Screening-Level Ecological Risk Assessment 
(SLERA) that evaluated the potential for terrestrial receptors to be 
exposed to soil at several sites including Site 32.  The SLERA did not 
identify any ecological resources at TI that need to be protected.  Based 
on the overall poor quality of the habitat on TI, the Navy did not 
recommend further evaluation of ecological risk for Site 32.  The Navy 
also evaluated the potential impacts to marine receptors in San 
Francisco Bay and found that groundwater did not pose a potential risk 
to the marine receptors. 

Remedial Investigation 2008 The Navy conducted an RI in 2008 to (1) collect data to characterize site 
conditions, (2) evaluate the nature and extent of contamination in soil 
and groundwater, and (3) assess the risk to human health and the 
environment at Site 32.  The RI report identified(9) PCBs that exceeded 
EPA residential preliminary remediation goals (PRG) for soil.  In addition, 
TPH as diesel and motor oil, benzo(a)pyrene (B(a)P), lead, and dioxins 
in soil samples(10) were reported at concentrations greater than EPA 
PRGs.  
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TABLE 1.  PREVIOUS INVESTIGATIONS AND CLEANUP ACTIONS (CONTINUED) 
ROD/Final RAP, IR Site 32, Former Training and Storage Area,  
Naval Station Treasure Island, San Francisco, California 

Previous Investigation/ 
Cleanup Action* Date Investigation/Cleanup Action Activities 

Toxic Substances Control 
Act Cleanup Action  
(Field Activity Report) 

2009-2010 The Toxic Substances Control Act (TSCA) cleanup action(11) 
consisted of excavation of soil containing PCBs above 1.0 milligram per 
kilogram (mg/kg) based on the TSCA self-implementing cleanup goal for 
high occupancy users, and collocated concentrations of TPH, B(a)P, 
lead, arsenic, and dioxins.  Shallow groundwater(12) present in the 
excavation and contaminated with TPH was treated by enhanced 
aerobic bioremediation.  The Navy then received concurrence from the 
regulatory agencies to backfill the excavation.  Approximately 13,500 
tons of contaminated soil were removed and replaced with clean backfill.  
None of the remaining chemical concentrations in soil exceeded the Site 
32 cleanup goals, and nearly all remaining concentrations were below 
the 2010 updated risk based screening concentrations.  Therefore, the 
property is suitable for unrestricted reuse, as discussed in Section 2.5.3.  

Proposed Plan/Draft RAP 2011 The Proposed Plan/Draft RAP invited the public to review and comment 
on the preferred alternative for Site 32 before the final remedy was 
selected.  A public meeting was held on September 27, 2011, to provide 
an additional opportunity for the public to learn about the Proposed 
Plan/Draft RAP and provide comments.  

Groundwater Sampling 
Annual Status Report 

2012 During the TSCA cleanup action, two monitoring wells were installed in 
the eastern portion of the excavation (see the excavation depicted on 
Figure 2) after backfill had been completed.  Four quarters of 
groundwater monitoring(13) were completed and summarized in this 
report.  TPH concentrations in groundwater did not exceed the reporting 
limits.  Although four metals in groundwater exceeded the TI ambient 
concentrations, metals were not a risk driver for either human health or 
ecological receptors.  Sample results indicate no further actions are 
recommended for groundwater at Site 32(14). 

Historical Radiological 
Assessment - 
Supplemental Technical 
Memorandum 

2014 The Navy completed an additional investigation relative to historical 
operations involving use or disposal of radioactive materials at former 
NAVSTA TI after the original HRA was completed. This additional 
investigation(15) included research of historical records and review of 
reports documenting intrusive investigations conducted at NAVSTA TI 
after the HRA was published.  The training ship mock-up known as the 
USS Pandemonium was known as Building 371 and was located on a 
portion of Site 32. This area, referred to as the USS Pandemonium Site 
II (NE), was included as part of Area of Interest 6 (AOI6), and was 
identified as impacted(16).  The HRA Supplemental Technical 
Memorandum (HRASTM) recommended additional radiological surveys 
for Site 32.  See Section 2.5.4. 

Note: 
*  The documents listed are available in the Administrative Record and provide detailed information to support the 

determination that no further action is required at Site 32.  
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2.4  CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

Site 32 is currently vacant and all structures have been removed, except for Building 462.  As 
noted on Figure 17 of the “Naval Station Treasure Island Reuse Plan – Public Review Draft, June 
3, 1996” (the “1996 reuse plan”), Site 32 was designated for “Residential/Open Space/Publicly 
Oriented Uses/Shoreline Open Space” reuse(17).  According to the 1996 reuse plan, the following 
activities were identified for the area: 

• Residential use 
• Theme parks 
• Destination entertainment 
• Hotels and resort 
• Conference and meeting rooms 
• Spectator sports and recreation areas (including golf) 
• Community recreation 
• Specialty restaurant and retail 
• Performance, exposition, exhibition, and display 
• Festivals, markets, and fairs 
• Film production and associated offices 
• Museums and cultural institutions 
• Neighborhood retail 
• Employee housing for publicly oriented use 

The potential future activities in the 1996 reuse 
plan formed the basis for the potential future 
human health receptors evaluated in the 
quantitative human health risk assessment 
(HHRA). 

The 2011 Final Environmental Impact Report and 
the 2011 Treasure Island Development Authority 
Disposition and Development Agreement 
identified Site 32 as open space and part of the 
wastewater treatment plant and the Northern 
Shoreline Park (see Figure 4).  The Northern 
Shoreline Park would extend along the eastern 
and northern perimeter of Treasure Island and 
would provide continuous public access to the 
shoreline.  The shoreline trail would extend along 
the entire perimeter of Treasure Island, connecting 
residents and visitors to various parks, open 
spaces, and recreational opportunities. 

Figure 4 
Treasure Island Development 

Authority Reuse Plan 
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Under the San Francisco Bay Basin Water Quality Control Plan, all groundwater within the Bay 
Basin has a potential beneficial use for municipal or domestic supply with certain exceptions set 
forth in State Water Resources Control Board (SWRCB) Resolution 88-63.  However, the Water 
Board conducted a Pilot Beneficial Use Designation Project(18) for several groundwater basins 
in San Francisco and northern San Mateo County, including NAVSTA TI and YBI.  Results of 
the Water Board’s report indicated the use of groundwater for municipal and domestic supply at 
NAVSTA TI would be limited by (1) the small volume of fresh groundwater available, (2) the 
likelihood of saltwater intrusion, and (3) the potential future ground improvements for stability 
(such as stone columns and dynamic compaction).  Consequently, the report recommended that 
the Bay Basin Water Quality Control Plan be revised to no longer designate groundwater at 
NAVSTA TI as a potential municipal or domestic water supply, but to retain its designation for 
potential agricultural, process, and industrial supply.  In a letter dated January 23, 2001, the 
Water Board concurred stating that groundwater at NAVSTA TI is not a potential source of 
drinking water pursuant to SWRCB Resolution No. 88-63 and Water Board Resolution 
No. 89-39.  Groundwater at Site 32 is not a potential source of drinking water, and no other uses 
of groundwater are planned at Site 32.  While not addressing a remedial action objective, the Navy 
will include a restriction in appropriate real property transfer documents that will prohibit the 
installation of groundwater production wells for any purpose. 

2.5  SUMMARY OF SITE RISKS 

The Navy evaluated potential risks to human health from chemicals released at Site 32 in the RI 
completed in 2008.  The Navy evaluated potential risks to ecological receptors from chemicals 
released at Site 32 in the 2007 SLERA.  These risks are discussed in Sections 2.5.1 and 2.5.2, 
respectively.  Based on the Site 32 risks, the Navy conducted a cleanup action for chemical 
constituents.  The cleanup action and post-cleanup action risk evaluation are summarized in 
Section 2.5.3. 

2.5.1  Human Health Risk Assessment 

The HHRA was completed based on data for soil and groundwater collected during the RI at Site 
32.  An HHRA estimates the risks posed by a site if no action is taken.  The HHRA provides the 
basis for taking action and identifies the contaminants and exposure pathways that need to be 
addressed to prevent potential risk to human health.  This section of the ROD/Final RAP describes 
the risk assessment process and summarizes the results of the HHRA.  

Risk estimates were prepared by two different methods(19) in the HHRA.  These methods are 
referred to as “Method 1,” which satisfies federal requirements, and “Method 2,” which satisfies 
state requirements.  These two methods differ in the manner in which chemicals of potential 
concern (COPC) and toxicity criteria were selected.  Under Method 1, for example, a chemical 
was eliminated as a COPC if the maximum detected concentration was less than EPA Region IX 
residential soil PRG.  Under Method 2, an inorganic chemical was eliminated as a COPC if the 
maximum concentration was below the TI ambient concentration.  Residential soil PRGs were 
not used to eliminate chemicals as COPCs under Method 2.  Toxicity factors were compiled from 



 

ROD/Final RAP for IR Site 32 11 HELI-3208-0000-0007 
NAVSTA TI 

EPA-approved sources under Method 1, while the most health-protective of federal and State of 
California slope factors (SF) were used to compile toxicity factors under Method 2. 

The first step in the HHRA process consisted of reviewing and evaluating available data and 
identifying COPCs.  Soil data(20) were aggregated into two subsets — surface soils and combined 
surface and subsurface soils — to evaluate scenarios of minimal and significant redistribution of 
soils.   

2.5.1.1  Identifying Chemicals of Potential Concern 

To identify COPCs(21), risk estimates were prepared by Method 1 and Method 2.  Method 1 and 
Method 2 COPCs in soil were selected for surface soil (direct contact), site-wide combined surface 
and subsurface soil (direct contact), and site-wide combined surface and subsurface soil volatile 
organic compounds (VOC) (indoor vapor intrusion). 

The potential exposure to chemicals in groundwater(22) is limited as the Water Board agreed that 
groundwater at Site 32 was not a source of drinking water.  However, three exposure pathways 
were considered potentially complete:  (1) dermal contact with groundwater in a trench (future 
construction worker), (2) inhalation of vapors released to outdoor air in a trench (future 
construction worker), and (3) inhalation of vapors released to indoor air (future residential and 
commercial/industrial receptor).  COPCs were identified for Method 1 and Method 2 based on the 
groundwater data sets for dermal exposure, outdoor air, and indoor air vapor intrusion. 

2.5.1.2  Exposure Assessment 

The exposure assessment(23) evaluated the nature and magnitude of potential exposures associated 
with Site 32 and included a description of the exposure setting and land use, identification of 
current and potential receptors and exposure pathways, identification of exposure points, and 
estimation of exposure point concentrations and chemical intakes.   

The HHRA concluded that the pavement at Site 32 would prevent direct contact with soil and 
groundwater and would act as a barrier impeding vapor migration to outdoor air of VOCs.  
However, the Navy evaluated alternative future land uses based on the 1996 reuse plan assuming 
paved surfaces would be removed and human receptors could be exposed to site-wide soil via 
ingestion, dermal contact, and inhalation pathways.  Exposure to chemicals off gassing from 
groundwater via inhalation from vapor intrusion into indoor air was evaluated for these potential 
receptors’ exposure(24).  Additionally, dermal contact was evaluated as an another pathway for 
construction workers engaged in excavation during redevelopment or utility workers digging 
temporary trenches to repair subsurface utility lines.  

Exposure point concentrations (EPC)(25) for potential future residential and 
commercial/industrial worker scenarios were calculated based on limited redevelopment 
(disturbing only surface soils) and more intrusive redevelopment (disturbing surface and 
subsurface soils).  EPCs were calculated using EPA guidance for the Method 1 and Method 2 data 
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sets:  site-wide surface soil, site-wide combined surface and subsurface soil, and groundwater.  
EPCs in soil and groundwater(26) for Method 1 and Method 2 and the basis for their calculations 
are presented in the RI. 

2.5.1.3  Toxicity Assessment 

The toxicity assessment(27) included identification of toxicity values used to characterize cancer 
and noncancer health effects under Method 1 and Method 2.  Toxicity factors for Method 1 were 
compiled from EPA-approved sources, and the toxicity assessment applied to Method 2 COPCs 
prioritized the most health-protective of federal and State of California SFs. 

2.5.1.4  Risk Characterization 

Cancer and noncancer risks were estimated separately for each COPC and each complete exposure 
pathway for each receptor.  Cancer risk estimates and the hazard index (HI) were then summed 
across media and exposure pathways for a combined effect estimate.  Site 32 risks were compared 
with the following acceptable risk levels:  (1) an HI below one for noncancer effects, and (2) an 
incremental risk below one in a million (10-6) for cancer effects.  Cancer risks between 10-6 (1 in 
1,000,000) and 10-4 (1 in 10,000) are described as being within the risk management range.  

2.5.1.5  Results of HHRA 

The potential cancer risks and noncancer HIs(28) were calculated for Site 32 under the 
reasonable maximum exposure scenario (Table 2).  Estimated risks(29) for all receptors under 
Method 1 and Method 2 were within the cancer risk management range (10-6 to 10-4).  Noncancer 
hazards for commercial/industrial receptors under Method 1 and Method 2 were below the 
noncancer HI threshold of 1.  The noncancer hazards estimated for construction workers and 
residential receptors were all greater than an HI of 1.   

The potential for human health effects caused by lead(30) was evaluated based on blood-lead 
concentrations.  LeadSpread modeling was performed to estimate blood-lead levels in adult and 
child residents that could result from exposure to concentrations of lead in soil at Site 32.  
Blood-lead modeling resulted in 99th percentile concentrations below 10 micrograms per 
deciliter (μg/dL) for future hypothetical child and adult residents.  Table I-11.1 and Table 
I-11.2 of Appendix I of the RI present the blood-lead modeling results in DTSC 
LeadSpread templates.  Blood-lead modeling results were less than 10 μg/dL, and, 
therefore, lead was determined not to pose unacceptable health effects.   

The HHRA specified the uncertainties(31) inherent in the risk assessment process based on the 
number of samples collected and their location, the literature-based exposure and toxicity values 
used to calculate risks, and risk characterization or underestimation of the actual cancer risk or HI. 

Table 2 summarizes the potential cancer risks, noncancer HIs, and risk drivers as identified in the 
2008 RI. 
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TABLE 2.  2008 HUMAN HEALTH RISK ASSESSMENT RESULTS 
ROD/Final RAP, IR Site 32, Former Training and Storage Area, Naval Station Treasure Island, San Francisco, California 

 
RME Cancer Risk 

Estimates 
RME Noncancer HI 

Estimates Cancer Risk Driver Noncancer Risk Drivers 

Potential Future Receptor Method 1 Method 2 Method 1 Method 2 Method 1 Method 2 Method 1 Method 2 
Construction Worker – 
Exposure to Soil (0 feet bgs - 
GW), Groundwater, and 
Trench Vapors 1 

2 x 10-6 7 x 10-6 2 2 None 
Aroclor-1260(32) 

Arsenic 
Aroclor-1260 Aroclor-1260 

Resident – Exposure to Soil 
(0-2 feet bgs) and Vapor 
Intrusion2 

4 x 10-5 8 x 10-5 6 6 
Aroclor-1260 

Dioxins 
(TEQ)(33) 

Aroclor-1260 
Dioxins(TEQ) 

Aroclor-1260 Aroclor-1260 

Resident – Exposure to Soil 
(0 feet bgs - GW) and Vapor 
Intrusion2 

2 x 10-5 5 x 10-5 4 4 
Aroclor-1260 
Dioxins(TEQ) 

Aroclor-1260 
Dioxins(TEQ) 

B(a)P(34) 

Aroclor-1260 Aroclor-1260 

Commercial/Industrial Worker 
– Exposure to Soil (0-2 feet 
bgs) and Vapor Intrusion2 

1 x 10-5 3 x 10-5 0.8 0.8 
Aroclor-1260 
Dioxins(TEQ) 

Aroclor-1260 
Dioxins(TEQ) None None 

Commercial/Industrial Worker 
– Exposure to Soil (0 feet bgs 
- GW) and Vapor Intrusion2 

9 x 10-6 2 x 10-5 0.5 0.5 
Aroclor-1260 
Dioxins(TEQ) 

Aroclor-1260 
Dioxins(TEQ) None None 

Notes: 

1 Vapors from volatiles in groundwater within a trench scenario. 
2 Vapor intrusion from groundwater and site-wide combined surface and subsurface soil (0 feet bgs to groundwater). 

B(a)P Benzo(a)pyrene 
bgs Below ground surface 
GW Depth to groundwater 
HI Hazard index 
RME Reasonable maximum exposure 
TEQ Toxic equivalent quotient 
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2.5.2  Screening Level Ecological Risk Assessment and Aquatic Habitat 
Assessment 

TI is not a natural ecosystem; it is a manmade island built from dredge material from the San 
Francisco Bay.  The terrestrial habitat of TI is of poor quality for wildlife species as it is 
predominantly urbanized; it is mostly limited to opportunistic species that can adapt to high 
disturbance regimes.  The only vegetative species observed during habitat surveys at Site 32 were 
ruderal species, a coyote bush, and cypress growing in cracks in the pavement.  Habitat surveys 
did not observe any wildlife species at Site 32. 

The Navy completed a Tier 1 SLERA(35) for terrestrial receptors exposed to soil at IR Sites 6, 12, 
21, 24, 30, 31, 32, and 33.  This Tier 1 SLERA was conducted in accordance with guidance for 
ecological risk assessments from the Navy and EPA.  The SLERA identified all detected inorganic 
and organic chemicals in soil as preliminary chemicals of potential ecological concern (COPEC).   

Step 2 of the SLERA(36) indicated that the maximum concentrations of a number of COPECs at 
Site 32 pose potentially unacceptable risks to plant, invertebrate, and vertebrate receptors based 
on the conservative assumptions of the SLERA; however, the SLERA recommended no further 
action(37) for COPECs at Site 32 because of the poor quality of habitat on TI.  Future exposure to 
ecological receptors will be limited to species adapted to landscaped open space habitat in the 
vicinity of urban development. 

The Navy also evaluated potential risk to aquatic receptors located adjacent to the shoreline at Site 
32 in an Aquatic Habitat Assessment.  Data collected during the 2003 EBS were used to assess 
risk to aquatic receptors.  Chemicals detected at concentrations above toxicity screening criteria 
and ambient concentrations were modeled using the BIOSCREEN model to estimate chemical 
concentrations that may discharge to San Francisco Bay.  Based on the BIOSCREEN modeling, 
chemicals in groundwater at Site 32 do not pose unacceptable risks to aquatic organisms because 
(1) conservative groundwater modeling analysis indicates that concentrations will be less than 
screening criteria for all chemicals except silver when chemical concentrations reach the bay, and 
(2) elevated concentrations of metals are likely the result of suspended particles in grab 
groundwater samples. 

2.5.3  TSCA Cleanup Action 

The Navy completed an excavation in 2010 pursuant to the Toxic Substances Control Act (TSCA) 
to address the risk posed by Aroclor-1260.  This cleanup action addressed PCBs and other 
collocated contaminants that presented a risk.  Soil that contained PCBs above levels considered 
safe for unrestricted use was excavated and removed from Site 32 (Figure 2).  As part of this 
excavation(38), soil contaminated with TPH, B(a)P, arsenic, lead, and dioxins was also removed.  
Shallow groundwater present in the excavation and contaminated with TPH was treated by 
enhanced aerobic bioremediation with magnesium peroxide, and the excavation was backfilled 
with clean soil. 
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Cleanup goals for PCBs, B(a)P, arsenic, lead, dioxins, and TPH in soil were established in the 
work plan as part of the TSCA cleanup action and are shown in Table 3.  However, EPA and DTSC 
updated risk-based screening levels for some chemicals after the work plan was finalized.  The 
Navy compared residual concentrations in soil with the Site 32 cleanup goals to document that 
cleanup goals were met and to document that there were no detections above the cleanup goals for 
PCBs, B(a)P, arsenic, lead, dioxins, and TPH remaining in soil from 0 to 2 feet bgs or in soil from 
0 to 10 feet bgs.  Although not required, the Navy also compared residual concentrations with the 
updated EPA and DTSC risk-based concentrations for screening human health risks.  No chemical 
concentrations(39) were found to remain at the site exceeding the Site 32 cleanup goals, and nearly 
all concentrations were below the updated health-based screening concentrations.  There is no 
unacceptable risk to human health and the environment at Site 32 because confirmation sampling 
confirmed that concentrations do not exceed the agreed upon unrestricted use goals identified in 
the TSCA cleanup action. 

TABLE 3.  TSCA CLEANUP ACTION GOALS 
ROD/Final RAP, IR Site 32, Former Training and Storage Area,  

Naval Station Treasure Island, San Francisco, California 

Chemical 
TI Site 32 

Cleanup Goal 

Aroclor-1260 1 
B(a)P 0.62 

B(a)P TEQ 0.62 
Arsenic 10 
Lead 400 

Dixons 1.20E-05 
TPH Diesel Range Organics 1,450 

TPH Motor Oil Range Organics 1,900 
TPH Gasoline Range Organics 315 

Notes:   
All concentrations are in milligrams per kilogram. 

B(a)P Benzo(a)pyrene 
TEQ Toxicity equivalent quotient 
TPH Total petroleum hydrocarbons 

 

After the excavation was backfilled, two monitoring wells were installed in the eastern and deepest 
portion of the previously excavated area.  In March, July, and October 2011 and January 2012, 
groundwater in these wells was analyzed for TPH and metals.  TPH in groundwater did not exceed 
reporting limits.  Although four metals in groundwater exceeded the TI ambient concentrations, 
metals are not a risk driver for either human health or ecological receptors.  Analytical data 
demonstrate that no further action is recommended for groundwater at Site 32. 
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2.5.4  Historical Radiological Assessment – Supplemental Technical 
Memorandum 

The Navy completed an additional investigation of the use or disposal of radioactive materials 
associated with the TI portion of former NAVSTA TI after the original historical radiological 
assessment (HRA) was completed.  This additional investigation, also known as the HRA 
Supplemental Technical Memorandum (HRASTM), included research of historical records and 
review of reports documenting intrusive investigations conducted at NAVSTA TI after the HRA 
was published.  Prior research had identified the transfer of the training ship mockup, the USS 
Pandemonium, from a location on the west side of TI to a location on the northeast side of the 
island in 1969.  The location on the northeast side was identified as Building 371 on Site 32.  In 
the HRASTM, this area was referred to as the USS Pandemonium Site II (NE).  The Navy 
identified the USS Pandemonium Site II (NE) as potentially impacted because the USS 
Pandemonium was used for radiological decontamination training.  The HRASTM recommended 
additional radiological surveys for Site 32.   

The Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) surveys on 
radiologically impacted areas within Site 32 are currently ongoing.  The Navy is documenting the 
results in survey reports to be approved by the California Department of Public Health (CDPH) 
before the property is transferred.  This ROD/Final RAP for Site 32 does not address potential 
radiological contamination at Site 32 and addresses only chemical constituents at Site 32.  

2.6  BASIS FOR THE NO FURTHER ACTION DECISION 

Based on the investigations, including human health and ecological risk evaluations, and the TSCA 
cleanup action completed at Site 32, the Navy has concluded that no further action is necessary for 
chemical constituents at Site 32.  Chemical conditions at Site 32 are protective of human health 
and the environment, and concentrations of chemicals at Site 32 are at levels that allow for 
unlimited use and unrestricted exposure. 

2.7  DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan/Draft RAP for Site 32 was released for public comment on September 16, 2011, 
and a public meeting was held on September 27, 2011.  No comments on the proposed no further 
action decision for Site 32 were received from the community.  Therefore, the Navy concluded 
that no significant changes to the no further action determination for chemical constituents are 
necessary or appropriate.   

2.8  COMMUNITY PARTICIPATION 

The Final Community Relations Plan(40) was updated in August 2014.  The purpose of this plan 
was to (1) describe the community located on NAVSTA TI, (2) describe past community outreach 
activities that have been conducted in support of the IR Program, (3) identify the current level of 
community interest in environmental activities at NAVSTA TI, (4) outline community relations 
activities to facilitate communication between the Navy and the surrounding community, and 
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(5) meet all public involvement regulatory requirements for the environmental cleanup program at 
NAVSTA TI.   

The Navy maintains an active community participation program through the NAVSTA TI 
Restoration Advisory Board (RAB).  The RAB is made up of federal, state, and local government 
representatives and citizens.  Through regular meetings, the Navy informs the RAB of the progress 
of investigations and solicits input on planned environmental investigations and actions.  In 
addition, the Navy issues fact sheets, newsletters, and work notices to keep the public informed of 
IR Program activities at NAVSTA TI and follows CERCLA community relations requirements. 

Documents and relevant information relied on in the no further action determination were made 
available for public review in the public information repositories listed below or on the 
IR Program website(41) (http://www.bracpmo.navy.mil/) and on DTSC’s EnviroStor website 
(https://www.envirostor.dtsc.ca.gov/public/). 

San Francisco Main Public Library  Navy BRAC Caretaker Support Office 
Government Publications Section 1 Avenue of the Palms, Suite 161 
100 Larkin Street Treasure Island 
San Francisco, California  94102 San Francisco, California  94130 
Phone:  (415) 557-4400 Phone:  (415) 743-4729 

For access to the Administrative Record contact: 

Ms. Diane Silva 
Command Records Manager 
NAVFAC Southwest 
2965 Mole Road 
NBSD Building 3519 
San Diego, California  92136 
Phone:  (619) 556-1280 

For additional information on the IR Program contact: 

Mr. Keith Forman 
BRAC Environmental Coordinator 
Navy BRAC PMO West 
33000 Nixie Way, Building 50 
San Diego, California  92147 
Phone:  (619) 524-6073 

In accordance with CERCLA §§ 113 and 117, the Navy provided a public comment period from 
September 16, 2011, to October 17, 2011, for the proposed no further action decision for Site 32.  
The Proposed Plan/Draft RAP was mailed to the TI community mailing list.  A public notice of 
the meeting and availability of documents appeared in the San Francisco Chronicle on 
September 16, 2011, on the IR Program website, and was noted in the Proposed Plan/Draft RAP.  
The public meeting to present the Proposed Plan/Draft RAP was held on September 27, 2011.  A 
transcript of the public meeting is included as Attachment C to this ROD/Final RAP.  

http://www.bracpmo.navy.mil/
https://www.envirostor.dtsc.ca.gov/public/
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Once the ROD/Final RAP has been signed, a notice announcing the availability of the ROD/Final 
RAP will appear in the San Francisco Examiner.  

3.0  RESPONSIVENESS SUMMARY 

The purpose of this responsiveness summary is to summarize information about the views of the 
public and support agencies on both the remedial alternatives and general concerns about the site 
submitted during the public comment period.  The Responsiveness Summary documents in the 
public record how public comments were integrated into the decision-making process. 

The participants attending the public meeting held on September 27, 2011, included community 
members, RAB members, and representatives of the Navy and DTSC.  The public meeting 
transcript is included as Attachment C.  No significant or substantive verbal or written comments 
were received during the public meeting held on September 27, 2011, or via mail, e-mail, or 
facsimile during the public comment period from September 16, 2011, through October 17, 2011. 

On November 1, 2011, DTSC submitted to the Navy one comment on the Proposed Plan/Draft 
RAP received from CDPH.  The Navy’s response to this comment is provided in the 
Responsiveness Summary included as Attachment D. 
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1 Parcels T111 and T115 Section 2.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 1.3.5 through 1.3.5.2, pages 
1-12 and 1-13. 

2 Site 32 Section 2.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 1.2.3, page 1-7. 

3 Site 32 Section 2.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Table 1-1. 

4 USS Pandemonium Section 2.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 1.3.7, page 1-14. 

5 Parcel T111 Section 2.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 5.1.1, page 5-1. 

6 Subsurface materials 
at TI  

Section 2.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 3.2.2, pages 3-2 and 3-3. 

7 groundwater table Section 2.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 3.3.2, page 3-5. 

8 Historical Radiological 
Assessment of 
NAVSTA TI (HRA) 

Table 1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 1.3.7, page 1-14. 
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9 The RI Report 
identified 

Table 1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 4.4.1, page 4-12, and Table 4-3. 

10 soil samples Table 1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 9.3.2, page 9-3, and Table 4-3. 

11 Toxic Substances 
Control Act (TSCA) 
cleanup action 

Table 1 Final Field Activity Report, Soil 
Excavation, Site 32, Treasure Island, 
San Francisco, California.  Shaw.  
July 13, 2011.  Section 1.3, pages 1-3 
and 1-4. 

12 Shallow groundwater Table 1 Final Field Activity Report, Soil 
Excavation, Site 32, Treasure Island, 
San Francisco, California.  Shaw.  
July 13, 2011.  Section 3.8.1, page 3-11. 

13 Four quarters of 
groundwater 
monitoring   

Table 1 Groundwater Sampling Annual Status 
Report, Installation Restoration Site 21, 
Site 24, and Site 32, Naval Station 
Treasure Island, San Francisco, 
California.  Shaw.  July 2012.  
Section 3.3 through 3.3.4, pages 3-9 
through 3-11. 

14 no further actions are 
recommended for 
groundwater at Site 32 

Table 1 Groundwater Sampling Annual Status 
Report, Installation Restoration Site 21, 
Site 24, and Site 32, Naval Station 
Treasure Island, San Francisco, 
California.  Shaw.  July 2012.  
Section 4.3, page 4-3. 

15 additional investigation Table 1 Final Historical Radiological Assessment 
– Supplemental Technical 
Memorandum, Naval Station Treasure 
Island, San Francisco, California.  
TriEco-Tt.  July 1, 2014.  Section 2.2.6, 
pages 23 through 25. 

16 was identified as 
impacted 

Table 1 Final Historical Radiological Assessment 
– Supplemental Technical 
Memorandum, Naval Station Treasure 
Island, San Francisco, California.  
TriEco-Tt.  July 1, 2014.  
Section 4.1.2.3, pages 52 and 53; 
Figures 8 and 16. 
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17 reuse Section 2.4 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 9.2, page 9-2. 

18 Pilot Beneficial Use 
Designation Project  

Section 2.4 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 3.3.4, pages 3-6 and 3-7. 

19 two different methods Section 2.5.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1, page 6-1. 

20 Soil data Section 2.5.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1.1.1, page 6-2. 

21 To identify COPCs Section 2.5.1.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1.2.1, pages 6-5 through 6-7. 

22 exposure to chemicals 
in groundwater  

Section 2.5.1.1 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1.2.2, pages 6-7 and 6-8. 

23 exposure assessment Section 2.5.1.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Sections 6.1.3 through 6.1.3.5, pages 
6-8 through 6-13. 

24 potential receptors’ 
exposure 

Section 2.5.1.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1.3.2, page 6-9. 
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25 Exposure point 
concentrations (EPC) 

Section 2.5.1.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Sections 6.1.3.4 and 6.1.3.5, pages 6-11 
through 6-13. 

26 EPCs in soil and 
groundwater 

Section 2.5.1.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Appendix I, Tables I-1 through I-3.7. 

27 toxicity assessment Section 2.5.1.3 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.1.4, pages 6-14 and 6-15. 

28 potential cancer risks 
and noncancer HIs 

Section 2.5.1.5 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.2.1, pages 6-17 and 6-18. 

29 Estimated risks Section 2.5.1.5 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Appendix I, Tables I-1 through I-6.8. 

30 lead Section 2.5.1.5 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.2.4, pages 6-21 and 6-22. 

31 uncertainties Section 2.5.1.5 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Sections 6.3 through 6.3.15, pages 6-24 
through 6-33. 

32 Aroclor-1260 Table 2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.2.3.1, pages 6-19 and 6-20. 
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33 Dioxins (TEQ) Table 2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.2.3.2, pages 6-20 and 6-21. 

34 B(a)P Table 2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 6.2.3.3, page 6-21. 

35 Tier 1 SLERA Section 2.5.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Sections 7.0 through 7.2, pages 7-1 
and 7-2. 

36 SLERA Section 2.5.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Appendix L, Section 3.2.7.5, page 65. 

37 SLERA recommended 
no further action 

Section 2.5.2 Final Remedial Investigation Report for 
Installation Restoration Site 32, Former 
Training and Storage Area, Naval 
Station Treasure Island, San Francisco, 
California.  SulTech.  October 2008.  
Section 7.1.3, page 7-2. 

38 excavation Section 2.5.3 Final Field Activity Report, Soil 
Excavation, Site 32, Treasure Island, 
San Francisco, California.  Shaw.  
July 13, 2011.  Sections 3.2 through 
3.10, pages 3-2 through 3-13, and 
Section 4.4.3, page 4-10. 

39 No chemical 
concentrations 

Section 2.5.3 Final Field Activity Report, Soil 
Excavation, Site 32, Treasure Island, 
San Francisco, California.  Shaw.  
July 13, 2011.  Sections 4.4 through 
4.4.3, pages 4-7 through 4-10, Tables 5 
through 7. 

40 Final Community 
Relations Plan 

Section 2.8 Final Community Relations Plan 2014 
Update, Naval Station Treasure Island, 
San Francisco, California.  TriEco-Tt .  
August 8, 2014.  Executive Summary, 
pages ES-1 through ES-3. 

41 IR Program website Section 2.8 http://www.bracpmo.navy.mil/  
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1.3.5  Environmental Baseline Survey Data Gaps Investigation 

A data gaps investigation was conducted in 2003 to supplement the initial EBS (ERM-West, Inc. 
1995) at NAVSTA TI.  The objective of the data gaps investigation was to obtain information 
needed to determine whether further action was warranted in 13 areas identified in the sampling 
and analysis plan (SAP) for the EBS data gaps investigation as requiring additional investigation 
(Tetra Tech 2003).  Parcels T111 and T115 were two of these 13 areas.  IR Site 32 was 
established after the 2003 data gaps investigation at Parcels T111 and T115 (Navy 2004b).  The 
SAP for the EBS data gaps investigation included the sampling and analytical procedures and 
data quality objectives necessary to fill the data gaps at these parcels (Tetra Tech 2003).  
Table 1-4 provides the data quality objectives identified in the EBS data gaps SAP for 
Parcel T111.  Table 1-5 provides the data quality objectives identified for Parcel T115. 

1.3.5.1  Parcel T111 

Parcel T111 was designated for further investigation because PCBs were known to have been 
released from a former transformer located adjacent to Building 463.  Additionally, investigation 
was warranted to assess the possibility of contamination associated with historic storage of 
hazardous materials in the area. 

To evaluate potential contamination associated with the transformer near Building 463, soil 
borings T111HP001 through T111HP004 were advanced from each side of the transformer in 
April 2003 (Shaw 2005a).  Soil samples were collected near the surface and at approximately 2 
and 4 feet below ground surface (bgs).  These soil samples were analyzed for PCBs and TPH as 
diesel and motor oil.  The sample collected at 4 feet bgs was analyzed only if the sample 
collected at 2 feet bgs exceeded residential preliminary remediation goals (PRG).  The EBS 
investigation identified the vertical extent of this PCB investigation as from the soil surface to a 
depth of 4 feet bgs.   

To assess the possibility of contamination associated with historic storage of hazardous materials 
in Parcel T111, the Navy organized Parcel T111 into fifteen 90- by 90-foot grids.  In April 2003, 
one boring was drilled and sampled in each of the 15 grids.  Soil borings T111HP005 through 
T111HP015 and T111HP018 were sampled for soil, and borings T111HP016, T111HP017, and 
T111HP019 were sampled for soil and groundwater.  These borings were selected within each 
grid based on an analysis of aerial photographs, a site walkthrough, and a review of historical 
documentation (Tetra Tech 2003).  Four soil samples were collected from each of these fifteen 
borings (three from just below the asphalt at approximate depths of 0.2 feet bgs, 1.2 feet bgs, and 
3 feet bgs; and one from just above the soil/groundwater interface).  The EBS investigation 
identified the vertical extent of this soil investigation as from the soil surface to the 
soil/groundwater interface.  The groundwater interface in the borings was typically between 4.5 
and 5.2 ft bgs.  Because discolored sand and a petroleum odor were observed at boring location 
T111HP012, this boring was advanced beyond the soil-groundwater interface to 10 feet bgs and 
a sample was collected at 9 feet bgs. 
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Based on the results of the sampling within each of the fifteen grids, an additional 21 step-out 
borings (T111HP020 through T111HP040) were advanced in August 2003 to further define the 
nature and extent of contamination in Parcel T111 (Shaw 2005a).  Four soil samples were 
collected at all but one of the borings (three from just below the asphalt at approximate depths of 
0.2 feet bgs, 1.2 feet bgs, and 3 feet bgs; and one from just above the soil/groundwater interface).  
Four of the 21 soil borings also were sampled for groundwater, and one boring was sampled for 
groundwater only. 

1.3.5.2  Parcel T115 

Parcel T115 was designated for further investigation because two concrete-filled structures 
located within Building 445 were identified during a site walk.  It was later determined that these 
structures were actually large concrete footings for heavy machinery.  In addition, a drainpipe is 
located in the asphalt on the outside of the northeast corner of the building (near the northern 
wash pad).  In April 2003, four initial soil borings were advanced in Parcel T115 to assess the 
two concrete-filled structures within Building 445 and the drainpipe located outside the building 
(Shaw 2005a).  Soil borings HP001 and HP002 were installed inside the building, in the assumed 
downgradient groundwater flow direction from each of the two concrete-filled structures.  Soil 
boring HP003 was installed on the northeast exterior corner of the building, near the opening of 
the horizontal drainpipe partially exposed in the asphalt surface.  Soil boring HP004 was 
installed several ft from the horizontal pipe opening in the assumed downgradient groundwater 
flow direction.  The EBS investigation identified the vertical extent of this soil investigation as 
from the soil surface to the soil/groundwater interface.  The depth to groundwater was between 
4.5 and 6.0 ft bgs in each of the four borings.  Soil samples were collected from four depths at 
each of the borings:  just below the asphalt/concrete, 1 foot bgs, 3 feet bgs, and just above the 
soil/groundwater interface.   

In August 2003, an additional four step-out borings were advanced to further delineate the nature 
and extent of contamination at Parcel T115 (Shaw 2005a).  One soil sample was collected just 
below the asphalt/concrete from one boring, and samples were collected from the remaining 
three borings at four depths each:  just below the asphalt/concrete, 1 foot bgs, 3 feet bgs, and just 
above the soil/groundwater interface. 

1.3.6  Dioxin Trenching Investigation 

Based on the results of the EBS investigation, additional samples were collected in November 
2005 from trench locations (Shaw 2005b and 2006).  Twelve shallow trenches were dug; six of 
the trenches were sampled at depths of 0 to 2 feet bgs and 2.1 to 4 feet bgs, and the remaining six 
trenches were sampled at a depth of 0 to 2 feet bgs.  Trench locations were located with respect 
to previous investigation results as well as established site landmarks such as building corners 
and fences.  To confirm the previous detections and assess the vertical extent of dioxins, trenches 
S32-T10, S32-T11, and S32-T12 were paired with EBS data gaps locations T111HP028, 
T111HP031, and T111HP030, respectively (Shaw 2006).  Samples were biased toward ash or 
burnt material where present.  Only one trench, S32-T009, was noted to contain burnt material 
(Shaw 2006). 
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recommended closure of NAVSTA TI, which occurred on September 30, 1997.  NAVSTA TI is 
currently in the process of being transferred to the CCSF. 

1.2.3  Installation Restoration Site 32 Description and History 

The Navy first proposed the designation of IR Site 32 in the April 4, 2004 BCT meeting.  The 
site boundary for IR Site 32 was based on data collected during the EBS data gap investigation 
where polychlorinated biphenyls (PCB), total petroleum hydrocarbons (TPH), dioxins, and 
pesticides were observed (see Section 1.3.5).  IR Site 32 consists of portions of Parcel T111 and 
Parcel T115 and is located along the northeastern edge of TI, occupying approximately 2.6 acres.  
Open space in Parcel T111 was previously used as (1) a parking area for vehicles and forklifts, 
(2) an outdoor storage area for miscellaneous materials, and (3) a storage area for hazardous 
materials and hazardous waste.  Parcel T111 also was historically used as a tear gas training area 
and a storage area for former training structures, including two steel training mock-ups and the 
USS Pandemonium vessel.  Buildings 462 and 463 are located within Parcel T111.  The open 
space of Parcel T115 was used for equipment parking and storage of miscellaneous materials.  
Table 1-1 summarizes the construction dates, activities, and investigation findings for all 
buildings and structures currently and formerly located within IR Site 32.  Historical activities at 
these former buildings and structures within IR Site 32 are not precisely defined beyond the 
general descriptions provided in Table 1-1.  Figure 1-4 presents the locations of the buildings and 
structures currently and formerly located within IR Site 32.  Because of the ages of Buildings 
462, 463, and 445 at IR Site 32, asbestos and lead-based paint may currently be present at these 
buildings and may have been present in former buildings at IR Site 32.  The paint on the 
buildings currently appears to be in good condition. 

1.2.4  Current Operations 

Except for the unfenced portion of Parcel T115, IR Site 32 is currently abandoned.  Rubicon 
Landscaping Services uses the area around Building 445 (Parcel T115) for storage of 
landscaping equipment and materials.  The three remaining buildings (Building 462, 463, and 
445) are vacant. 

1.2.5  Land Use Designation 

According to Figure 17 of the “Naval Station Treasure Island Reuse Plan – Public Review Draft” 
([hereafter referred to as the “Reuse Plan”] CCSF 1996), IR Site 32 is designated for 
“Residential/Open Space/Publicly Oriented Uses/Shoreline Open Space” reuse.  According to 
the Reuse Plan, the following activities may be undertaken in the area: 

• Residential use 

• Theme parks 

• Destination entertainment 
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TABLE 1-1:  SUMMARY OF HISTORICAL USES AND FINDINGS FOR IR SITE 32 STRUCTURES 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island 

Building/ 
Structure 

Construction 
Date 

Current Status 
(year) Activity/Associated Feature Investigation Findings, Chemicals Used 

42 1942 Demolished (1969) 1942 - 1948:  Inert Ammunition Storage 
1948 - 1969: Pyrotechnic and small 
arms storage 

Because ordnance was usually received and stored 
packaged and intact, and because no releases of 
ordnance have been documented, the former storage 
of ordnance at these parcels is not a concern (PRC 
1996).  Aerial photographs could not confirm the 
location of this building within the IR Site 32 
boundaries. 

56 1942 Demolished (1961) Storage, Training Aids Center Additional information is not available. 
57 1942 Demolished (1969) Storage, Training Aids Center Additional information is not available. 
58 1943 Demolished (1961) 1943 - 1948:  Incinerator and Refuse 

Building 
1948 - 1961: Paint shop 

The incinerators are a potential source of the dioxins 
detected in soil.  The volume, types of materials 
incinerated, and method used to dispose of the ash is 
not known (ERM West 1995). 

59 1942 Demolished (1961) Office, work improvement program Additional information is not available. 
60 1942 Demolished (1961) 1942 - 1948:  Machine Shop 

1948 - 1961: Storage  
Additional information is not available. 

327 1945 Demolished (1961) Salvage Building Additional information is not available. 
336 1945 Demolished (1961) 1945 - 1952:  Linoleum Shop 

1952 - 1961: Storage 
Additional information is not available. 

337 1945 Demolished (1961) 1945 - 1952:  Mason’s Locker 
1952 - 1961: Storage 

Additional information is not available. 
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Building/ 
Structure 

Construction 
Date 

Current Status 
(year) Activity/Associated Feature Investigation Findings, Chemicals Used 

371 1969  Demolished (1996).  
Concrete pad 

remains 

Building 371 consisted of the USS 
Pandemonium.  The Navy used the 
USS Pandemonium for decontamination 
training activities.  Decontamination 
training used cesium-137 sealed 
sources to simulate radioactive fallout 
and also used short-lived liquid 
radioisotopes, such as bromium (Br)-82, 
Br-80, sodium (Na)-24, and potassium 
(K)-42, to more realistically simulate 
radioactive fallout.  Survey instruments 
containing radioactive check sources 
were used during the training exercises.  
The USS Pandemonium was used for 
radiation decontamination training 
exercises until 1992, and was 
demolished in 1996. 

A Historical Radiological Assessment (HRA) was 
conducted in 2006 to designate sites on NAVSTA TI 
as either impacted, meaning the site has or at one time 
had the potential for radioactive contamination, or non-
impacted, meaning there is no reasonable possibility 
for residual radioactive contamination (Weston 2006).  
The HRA defined the extent of past operations, 
assessed the likelihood of potential contamination 
migration pathways, and recommended future actions.  
The HRA identified the USS Pandemonium training 
site as a non-impacted site.  Leak tests confirmed 
there was no leakage of sealed Cesium-137 sources 
and the short-lived liquid radioisotopes (bromine-82, 
bromine-80, sodium-24, and potassium-42) decayed 
away within 3 months of last use (1972). 

403 1961 Demolished (1966) Incinerator The incinerators are a potential source of the dioxins 
detected in soil.  The volume, types of materials 
incinerated, and method used to dispose of the ash is 
not known (ERM West 1995) 

404 1961 Demolished (1966) Incinerator The incinerators are a potential source of the dioxins 
detected in soil.  The volume, types of materials 
incinerated, and method used to dispose of the ash is 
not known (ERM West 1995) 

445 1962 Present Building 445 is located within Parcel 
T115 and was historically used for 
forklift maintenance, boat motor storage, 
general shop activities, and 
administrative offices (ERM West 1995). 

Asbestos is present in building (Radian 1997, SulTech 
2005).  Lead-based paint is assumed to be present. 

462 1970 Present Building 462 housed administrative 
offices and classrooms, where 
personnel were instructed in 
decontamination procedures for the 
Naval Technical Training Center. 

Asbestos present in building (Radian 1997, SulTech 
2005).  Lead-based paint assumed to be present. 
RADIAC instruments with attached check sources 
were maintained in the building for use during 
decontamination exercises on USS Pandemonium 
(Building 371) 
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Building/ 
Structure 

Construction 
Date 

Current Status 
(year) Activity/Associated Feature Investigation Findings, Chemicals Used 

463 1970 Present Formerly used for tear gas training.  
Currently this building is empty. 

2-Chlorobenzalmalononitrile (CS) powder used in tear 
gas training.  Asbestos present in building (Radian 
1997b, SulTech 2005).  Lead-based paint assumed to 
be present.  At the time of the EBS inspection in 1995, 
CS powder was stored in small cabinet between 
Buildings 462 and 463 (ERM West 1995). CS powder 
was not identified as an analyte in the EBS data gaps 
SAP (Tetra Tech EM Inc. 2003).  It is believed the use 
of CS powder was limited to inside of Building 463 and 
that it would not be present at IR Site 32 due to the 
short persistence of CS powder in the environment.  
According to guidance from the World Health 
Organization (WHO), the persistence of CS powder in 
soil can range from a few days to 48 days (WHO 
1970). 

Two 15 by 15-
foot concrete 
holding tanks 
with pipes and 

pumping 

1970 Present Collected washdown water from the 
USS Pandemonium when 
decontamination of short-lived isotopes 
was conducted (Weston 2006).  The 
Fire Training School later used the 
concrete holding tanks for fire hose 
training 

Washdown water was released to San Francisco Bay 
through a 6-inch-diameter pipe after the isotopes had 
decayed away. 
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Building/ 
Structure 

Construction 
Date 

Current Status 
(year) Activity/Associated Feature Investigation Findings, Chemicals Used 

Hazardous 
Materials 

Accumulation 
Area 

Not available Present This area consists of a 20 by 35-foot 
area used store various materials in 
drums, containers and cabinets.  This 
paved area is surrounded by a concrete 
berm and a fence. 
 

The basewide EBS inspection documented seven 
hazardous materials storage lockers in this area that 
contained approximately 1,000 gallons of adhesives, 
hydraulic fluid, paint, joint compound, floor cleaner, 
janitorial supplies, lubricating oil, grease, toner, primer, 
brake fluid, gasoline, resin, dry cleaning solvent, floor 
polish remover, toilet cleaner, battery water, and 
calcium hypochlorite.  Each of the hazardous materials 
lockers had built-in secondary containment.  Also 
stored in this area were more than 100 gallons of 
waste petroleum products and nonhalogenated 
organic compounds, and five 55-gallon drums of 
various wastes (i.e., hazardous waste, potassium 
Storage hydroxide, oily rags, etc.).  Small stains were 
noted on the asphalt near the 55-gallon drums in the 
hazardous waste storage area.  Significant staining 
was not identified during the site inspection or aerial 
photograph review (ERM-West 1995).  

Pad-mounted 
transformer 

TX-153 

Not available Transformer 
removed.  Only the 
concrete pad 
remains. 

The former PCB- containing transformer 
was removed from service on 6/13/87. 
 

According to the basewide EBS, this transformer 
reportedly replaced another transformer that leaked. 
According to the basewide EBS, the leakage from the 
transformer was contained in drums and buckets, and 
absorbent was used to clean up the area around the 
transformer. The contaminated materials were 
removed in April 1988 (ERM-West 1995).  

Notes: 

CS 2-Chlorobenzalmalononitrile 
EBS Environmental baseline survey 
HRA Historical radiological assessment 
IR Installation restoration 
NAVSTA Naval station 
PCB Polychlorinated biphenyl 
SAP Sampling and analysis plan 
TI Treasure Island 
WHO World Health Organization 
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1.3.7 Historical Radiological Assessment 

A Historical Radiological Assessment (HRA) was conducted in 2006 to designate sites on 
NAVSTA TI as either impacted, meaning the site has or at one time had the potential for 
radioactive contamination, or non-impacted, meaning there is no reasonable possibility for 
residual radioactive contamination.  The HRA defined the extent of past operations, assessed the 
likelihood of potential contamination migration pathways, and recommended future actions.  
One site within the boundaries of IR Site 32 was assessed: the mock-up training ship USS 
Pandemonium (Building 371).  The Navy moved the USS Pandemonium from the northwest 
corner of TI to the northeast corner of TI (IR Site 32) in 1969.  The Navy used the USS 
Pandemonium for decontamination training activities until 1992, and demolished it in 1996. 

The HRA identified the USS Pandemonium training site as a non-impacted site (Weston 2006).  
Sealed cesium-137 (Cs-137) sources were used for fallout simulation, and leak tests confirmed 
there was no leakage.  The short-lived liquid radioisotopes (bromine-82, bromine-80, sodium-24, 
and potassium-42) decayed away within 3 months of last use (1972).  There were no reports of 
instrument check source leakage (Weston 2006). 

1.3.8 Remedial Investigation, Offshore Sediments Operable Unit 

In 1996, in an effort to facilitate environmental cleanup, the Navy, in consultation with DTSC, 
the Water Board, and EPA, designated the offshore area of NAVSTA TI a distinct Operable Unit 
(OU).  In December 2001, the Navy finalized an RI report for the Offshore Sediments OU which 
focused on potential risks to offshore ecological receptors (Tetra Tech 2001b).  The area offshore 
from IR Site 32 was included as Area G in the report.  As part of that report, sampling included 
chemical analysis of sediment, storm water, and sediment pore water.  One of the primary 
focuses of sampling under the RI was to evaluate potential contamination to offshore sediments 
from stormwater outfalls.  The Navy, with the concurrence of DTSC and the Water Board, 
determined that no action is necessary for this area because the sediments do not pose 
unacceptable risk to human health or the environment.  The Navy and the regulatory agencies 
signed a no-action record of decision (ROD) for the offshore sediments in 2005 (Navy 2005). 

1.4  CONCEPTUAL SITE MODEL 

Previously collected data and an understanding of the site were used to develop a conceptual site 
model (CSM) for IR Site 32 (see Figure 1-5).  A CSM is an effective tool for defining site 
dynamics, streamlining any future risk evaluations, and developing any further actions at a site.  
The purpose of the CSM is to aid in understanding and describing potential exposure pathways 
that may be present at a site.  A CSM typically includes the following: 

• The suspected sources and types of contaminants present 

• Contaminant release and transport mechanisms 
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5.0  CONTAMINANT FATE AND TRANSPORT 

This section describes the evaluation of the fate and transport of chemicals exceeding screening 
criteria in soil and groundwater at IR Site 32.  Section 5.1 describes the uses and physical and 
chemical properties of the chemicals exceeding screening criteria.  Section 5.2 describes the 
general fate and transport processes for each chemical.  Section 5.3 summarizes the fate and 
transport processes for the chemicals exceeding screening criteria 

5.1  USES AND PHYSICAL PROPERTIES OF CHEMICALS EXCEEDING SCREENING 
CRITERIA  

The chemicals exceeding screening criteria in soil at IR Site 32 include TPH as diesel and motor 
oil, B(a)P, Aroclor-1260, DDD, DDT, heptachlor epoxide, arsenic, lead, and dioxin TEQ.  
Chemicals exceeding screening criteria in grab groundwater samples include total TPH, arsenic, 
barium, chromium, cobalt, copper, lead, mercury, nickel, silver, vanadium, and zinc.  The 
following subsections discuss the history and physical and chemical characteristics of each of the 
chemicals exceeding screening criteria.  In addition, a general description is provided of the 
biodegradation mechanisms for the organic chemicals exceeding screening criteria, including 
typical parent compounds and daughter products.   

5.1.1  Historical Activities at Installation Restoration Site 32 

IR Site 32 is made up of portions of Parcels T111 and T115, and is located east of the wastewater 
treatment plant (see Figure 1-3).  Open space in Parcel T111 was previously used as a parking 
area for vehicles and forklifts, outdoor storage area for miscellaneous materials, and storage for 
hazardous materials and hazardous waste.  Parcel T111 also was historically used as a tear gas 
training area and a storage area for former training structures, including two steel training mock-
ups and the USS Pandemonium vessel (ERM-West, Inc. 1995).  Buildings 462 and 463 are 
located within Parcel T111.  Building 462 used as administrative offices and classrooms for 
applied instruction in decontamination for the Naval Technical Training Center, and Building 
463 was used for tear gas training exercises.  A former transformer pad was located just to the 
northwest of Building 463.  Eleven other buildings were formerly located on Parcel T111.  
Historical information on these buildings describe them as storage of pyrotechnics and small 
arms, shops and miscellaneous storage, incinerators, a refuse, a paint shop, salvage, and a 
mason’s locker.  One additional building located on both Parcel T111 and T115 was described as 
a linoleum shop. 

Parcel T115 contains Building 445, which was historically used for forklift maintenance, boat 
motor storage, general shop activities, and administrative offices.  The open space of the parcel 
was used for equipment parking and miscellaneous storage. 
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3.1.4  Humidity 

Relative humidity during the winter is approximately 50 to 60 percent during the day, increasing 
to approximately 80 to 90 percent at night.  Humidity decreases in the spring; however, by 
summer, it increases when frequent fogs occur, particularly at night or in the morning.  Humidity 
is lowest in the fall, ranging from approximately 50 percent during the day to 70 percent at night 
(Navy 1987). 

3.2  LOCAL GEOLOGY 

The following sections describe the regional geology of the Bay Area (see Section 3.2.1) and the 
local geology of TI (see Section 3.2.2).  Site-specific geology information for IR Site 32 is 
provided in Section 3.4. 

3.2.1  Regional Geology 

The Bay Area, which is along the contact between the North American and Pacific crustal plates, 
is a tectonically active region.  This seismic regime is characterized by southeast-to-northwest 
trending faults exhibiting primarily right lateral strike-slip movement.  The major active faults in 
the Bay Area are all part of the San Andreas Fault system.  These faults include the Hayward 
fault, approximately 3 miles to the east; the San Andreas fault, approximately 9 miles to the 
west; the San Gregorio-Seal Cove fault, approximately 25 miles to the west; and the Calaveras 
fault, approximately 50 miles to the southeast (Dames and Moore 1988).  Figure 3-1 presents a 
generalized regional geologic map of the greater Bay Area, showing the location of all but the 
San Gregorio-Seal cove fault. 

Basement rocks in the Bay Area consist primarily of the fractured and sheared rocks of the Late 
Jurassic to Early Cretaceous Franciscan Assemblage.  The Bay is a drowned river valley 
developed within a southeast-to-northwest trending structural trough in the Franciscan 
Assemblage bedrock.  Material eroded from the Berkeley/Oakland hills forms the broad, gently 
sloping coastal plain that borders the eastern shoreline of the Bay.  Extensive areas of fill 
material are found at locations along the western shoreline of the Bay, primarily along the San 
Francisco waterfront and in San Mateo County.  This fill material generally consists of variable 
amounts of soil, gravel, broken concrete and asphalt, rock, bay muds, alluvial and estuarine 
sediments, and other solid material.  Soil characteristics are highly variable because of the 
different kinds and amounts of fill material in the profile (Dames and Moore 1988). 

3.2.2  Treasure Island Geology 

TI is a relatively flat manmade island, consisting primarily of sand dredged from the Bay and 
retained by a perimeter of rock and sand dikes.  Dredging and construction of TI, directed by the 
U.S. Army Corps of Engineers, began in 1936 and was completed in 1937.  TI was constructed 
on the Yerba Buena Shoals, a sand spit extending north and northwest of YBI.  TI ranges in 
elevation from 9 to 12 feet above mean sea level based on national geodetic vertical datum of 
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1929.  Subsurface materials at TI can be divided into the following five units, listed from 
youngest to oldest: 

• Fill (Dredged Sand Fill) 

• Shoal Sands (Yerba Buena Shoal Sands) 

• Younger Bay Mud 

• Older Bay Mud 

• Franciscan Assemblage 

The following sections describe each unit and the soil types on TI.  Figure 3-2 provides a 
generalized geologic cross section of TI. 

3.2.2.1  Fill and Shoal Sands 

The dredged sediments used for construction of TI consisted primarily of fine- to coarse-grained 
sand, with lesser amounts of silt, clay, and gravel.  Commonly included in the dredged sand were 
shell fragments and occasional clay nodules (clay balls formed as dredged clay passed through 
the delivery pipe line).  Within the layered sand fill are occasional thin beds of clay that settled 
out during dredging operations. 

Over 29,360,000 cubic yards of material was dredged.  Of that amount, approximately 
21,000,000 cubic yards was retained within the seawall of TI.  The remainder of the dredge 
material was lost during construction by tidal current erosion and flotation of fine-grained 
material.  Fill material was obtained from the following Bay sediment sources (Lee and Praszker 
1969): 

• Heavy sand:  coarse and well-graded sand and gravel from Presidio, Alcatraz, and 
Knox Shoals, transported by hopper dredges (approximately 1,261,000 cubic yards). 

• Soft blue marine sand:  very fine to fine sand, 70 to 80 percent held by 200 mesh 
screen, obtained from the channel south of TI and transported by pipeline from 
dredges (approximately 6,349,000 cubic yards). 

• Soft blue marine sand:  fine textured, 50 to 60 percent held by 200 mesh screen, 
lying east and north of TI, transported by pipeline from dredges (approximately 
14,356,000 cubic yards). 

• Yellow alluvial sand:  cohesive, well-graded, fine to medium sand; 98 percent held 
by 150 mesh sieve; transported by pipeline dredge from the East Bay Area 
(approximately 7,142,000 cubic yards).  Contained lenses of clayey sand that were 
discharged as clay nodules. 

• Miscellaneous material:  principally black sandy mud, handled by clamshell dredge 
over the seawall of TI (approximately 252,000 cubic yards). 
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3.3.1  Treasure Island Aquifer Testing 

In January 1995, rising head slug tests were performed at 13 wells across NAVSTA TI.  Data for 
the slug tests were presented in the Draft Final Onshore RI Report (PRC 1997).  Data from the 
rising head slug tests were analyzed using the Bouwer and Rice method (Bouwer and Rice 1976; 
Bouwer 1989).  Excluding an anomalous value from well 24-MW03, hydraulic conductivity 
values for the NAVSTA TI wells ranged from 5.0 feet per day (well 4/19-MW01) to 16 feet per 
day (well 12-MW01), at an average of 10.12 feet per day.  In general, the calculated hydraulic 
conductivities agree with published hydraulic conductivities (Todd 1980) for the lithologies 
present at NAVSTA TI. 

3.3.2  Treasure Island Groundwater Gradients and Flow Direction 

The groundwater table at NAVSTA TI is encountered at an average depth of approximately 
7 feet bgs.  Figure 3-3 shows the groundwater elevation contours during the basewide 
groundwater sampling event in December 2002.  The figure indicates that groundwater flow is 
radial from the center of TI toward the shoreline at regional gradients ranging from 0.0007 to 
0.02 foot per foot.  The estimated gradient near IR Site 32 approximates 0.004 foot per foot.  The 
groundwater gradients measured during the quarterly sampling events do not include potential 
tidal effects on the groundwater gradient near the shoreline. 

Groundwater recharge at NAVSTA TI occurs primarily from infiltration of precipitation, with 
some contribution from landscape irrigation.  Perched groundwater conditions may exist locally 
above the shallow water table because of the presence of relatively impermeable silt and clay 
lenses. 

3.3.3  Treasure Island Tidal Influence 

In August 1995, a 72-hour tidal influence study was performed at 11 monitoring wells at 
NAVSTA TI and 1 monitoring station in the Bay (PRC 1995).  Between high and low tides, 
groundwater table fluctuations ranged from 1.81 feet at nearshore locations (30 feet from the 
Bay) to 0.12 foot at inland locations (250 feet from the Bay).  Temporary tidal effects on 
groundwater within 200 to 250 feet of the shoreline produced a steeper groundwater gradient 
after low tide and a flattening of the groundwater gradient and flow reversal after high tide. 

As part of the 72-hour tidal influence study, mean groundwater elevations were determined for 
all tidal monitoring stations using a geostatistical filtering method to remove all daily and 
semidaily lunar and solar induced fluctuations from groundwater level measurements 
(PRC 1995).  The mean elevations were used to determine the mean groundwater gradient and 
flow direction.  Groundwater elevations also showed a radial groundwater flow toward the 
shoreline, at groundwater gradients ranging from 0.001 to 0.002 foot per foot across TI 
(PRC 1995). 
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1.3.7 Historical Radiological Assessment 

A Historical Radiological Assessment (HRA) was conducted in 2006 to designate sites on 
NAVSTA TI as either impacted, meaning the site has or at one time had the potential for 
radioactive contamination, or non-impacted, meaning there is no reasonable possibility for 
residual radioactive contamination.  The HRA defined the extent of past operations, assessed the 
likelihood of potential contamination migration pathways, and recommended future actions.  
One site within the boundaries of IR Site 32 was assessed: the mock-up training ship USS 
Pandemonium (Building 371).  The Navy moved the USS Pandemonium from the northwest 
corner of TI to the northeast corner of TI (IR Site 32) in 1969.  The Navy used the USS 
Pandemonium for decontamination training activities until 1992, and demolished it in 1996. 

The HRA identified the USS Pandemonium training site as a non-impacted site (Weston 2006).  
Sealed cesium-137 (Cs-137) sources were used for fallout simulation, and leak tests confirmed 
there was no leakage.  The short-lived liquid radioisotopes (bromine-82, bromine-80, sodium-24, 
and potassium-42) decayed away within 3 months of last use (1972).  There were no reports of 
instrument check source leakage (Weston 2006). 

1.3.8 Remedial Investigation, Offshore Sediments Operable Unit 

In 1996, in an effort to facilitate environmental cleanup, the Navy, in consultation with DTSC, 
the Water Board, and EPA, designated the offshore area of NAVSTA TI a distinct Operable Unit 
(OU).  In December 2001, the Navy finalized an RI report for the Offshore Sediments OU which 
focused on potential risks to offshore ecological receptors (Tetra Tech 2001b).  The area offshore 
from IR Site 32 was included as Area G in the report.  As part of that report, sampling included 
chemical analysis of sediment, storm water, and sediment pore water.  One of the primary 
focuses of sampling under the RI was to evaluate potential contamination to offshore sediments 
from stormwater outfalls.  The Navy, with the concurrence of DTSC and the Water Board, 
determined that no action is necessary for this area because the sediments do not pose 
unacceptable risk to human health or the environment.  The Navy and the regulatory agencies 
signed a no-action record of decision (ROD) for the offshore sediments in 2005 (Navy 2005). 

1.4  CONCEPTUAL SITE MODEL 

Previously collected data and an understanding of the site were used to develop a conceptual site 
model (CSM) for IR Site 32 (see Figure 1-5).  A CSM is an effective tool for defining site 
dynamics, streamlining any future risk evaluations, and developing any further actions at a site.  
The purpose of the CSM is to aid in understanding and describing potential exposure pathways 
that may be present at a site.  A CSM typically includes the following: 

• The suspected sources and types of contaminants present 

• Contaminant release and transport mechanisms 
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4.4.1  Summary of Chemicals Exceeding Screening Criteria in Soil 

As presented in Table 4-3, the following chemicals exceeded screening criteria for soil at 
IR Site 32:  

• TPH as diesel and motor oil 

• B(a)P 

• Aroclor-1260 

• DDD, DDT, and heptachlor epoxide 

• Lead 

• Dioxin TEQ 

Aroclor-1260 exceeds the residential PRG in soil throughout most of Parcel T111 (see 
Figure 4-5).  Dioxin concentrations in soil exceed the ambient level of 12 ng/kg in the central 
portion of Parcel T111 (see Figure 4-11).  B(a)P exceeded the residential PRG at four boring 
locations (see Figure 4-3).  Heptachlor epoxide exceeded the residential PRG at T111HP024 (see 
Figure 4-8), DDD at T111HP012 (see Figure 4-6), and DDT at T111HP012 and T111HP005 
(see Figure 4-7).  The locations where these pesticides exceeded residential PRGs are 
commingled where Aroclor-1260 exceeded the residential PRG.  TPH as diesel and motor oil 
exceeded soil screening criteria near the former transformer pad and at soil sampling locations 
T111HP006 and T111HP012.  Although results for two soil sampling locations (T111HP001 and 
T111HP006) exceeded screening criteria for both Aroclor-1260 and TPH, TPH and 
Aroclor-1260 concentrations did not exceed screening criteria at the same soil sampling depth.  
Lead exceeded the residential PRG at one soil sampling location (T115HP004).  Analytical 
results do not indicate that lead is commingled with any other chemicals exceeding screening 
criteria. 

4.4.2  Summary of Chemicals Exceeding Screening Criteria in Groundwater 

As presented in Table 4-4, the following chemicals exceeded screening criteria for groundwater 
at IR Site 32:  

• Total TPH 

• Arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, silver, vanadium, 
and zinc 
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Volatile Organic Compounds (MG/KG)
ND0/37 1,200     01,1,1-TRICHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 0.41     01,1,2,2-TETRACHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 0.73     01,1,2-TRICHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 506     01,1-DICHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 124     01,1-DICHLOROETHENE ND NA --0.0046 2.9     0

ND0/37 0.28     01,2-DICHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 43.0  #     01,2-DICHLOROETHENE (TOTAL) ND NA --0.0046 2.9     0

ND0/37 0.34     01,2-DICHLOROPROPANE ND NA --0.0046 2.9     1

ND0/37 22,300     02-BUTANONE ND NA --0.018 12.0     0

ND0/37 NC --2-HEXANONE ND NA --0.018 12.0 --

ND0/37 5,280     04-METHYL-2-PENTANONE ND NA --0.018 12.0     0

ND0/37 14,100     0ACETONE ND NA --0.018 12.0     0

ND0/37 0.64     0BENZENE ND NA --0.0046 2.9     1

ND0/37 0.82     0BROMODICHLOROMETHANE ND NA --0.0046 2.9     1

ND0/37 61.6     0BROMOFORM ND NA --0.0046 2.9     0

ND0/37 3.9     0BROMOMETHANE ND NA --0.0046 2.9     0

ND0/37 355     0CARBON DISULFIDE ND NA --0.0046 2.9     0

ND0/37 0.25     0CARBON TETRACHLORIDE ND NA --0.0046 2.9     1

ND0/37 151     0CHLOROBENZENE ND NA --0.0046 2.9     0

ND0/37 3.0     0CHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 0.22     0CHLOROFORM ND NA --0.0046 2.9     1

ND0/37 46.9     0CHLOROMETHANE ND NA --0.0046 2.9     0

ND0/37 0.78  #     0CIS-1,3-DICHLOROPROPENE ND NA --0.0046 2.9     1

ND0/37 1.1     0DIBROMOCHLOROMETHANE ND NA --0.0046 2.9     1

ND0/37 395     0ETHYLBENZENE ND NA --0.0046 2.9     0

ND0/37 9.1     0METHYLENE CHLORIDE ND NA --0.0046 2.9     0

ND0/37 1,700     0STYRENE ND NA --0.0046 2.9     0

ND0/37 0.48     0TETRACHLOROETHENE ND NA --0.0046 2.9     1

ND0/37 520     0TOLUENE ND NA --0.0046 2.9     0

ND0/37 0.78  #     0TRANS-1,3-DICHLOROPROPENE ND NA --0.0046 2.9     1
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Volatile Organic Compounds (MG/KG)
ND0/37 0.053     0TRICHLOROETHENE ND NA --0.0046 2.9     1

ND0/37 426     0VINYL ACETATE ND NA --0.018 12.0     0

ND0/37 0.079     0VINYL CHLORIDE ND NA --0.0046 2.9     1

ND0/37 271     0XYLENE (TOTAL) ND NA --0.0046 2.9     0

ND0/ 37 NC --None Detected ND NA --NA NA --

Petroleum Hydrocarbons (MG/KG)

Diesel/Motor Oil Range (extractables)
7,800107/172 1,380  *     3DIESEL RANGE ORGANICS 163 NA --10.0 1,200     0

7,400123/172 1,900  *     4MOTOR OIL RANGE ORGANICS 391 NA --10.0 1,200     0

Gasoline Range (purgeables)
29.31/47 1,030  *     0GASOLINE RANGE ORGANICS 29.3 NA --0.47 0.73     0

Semivolatile Organic Compounds (MG/KG)
ND0/73 62.2     01,2,4-TRICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 600     01,2-DICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 531     01,3-DICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 3.4     01,4-DICHLOROBENZENE ND NA --0.34 39.0     5

ND0/73 2.9     02,2'-OXYBIS(1-CHLOROPROPANE) ND NA --0.34 39.0     8

ND0/72 6,110     02,4,5-TRICHLOROPHENOL ND NA --1.7 200     0

ND0/72 6.1     02,4,6-TRICHLOROPHENOL ND NA --0.34 39.0     2

ND0/72 183     02,4-DICHLOROPHENOL ND NA --0.34 39.0     0

ND0/72 1,220     02,4-DIMETHYLPHENOL ND NA --0.34 39.0     0

ND0/72 122     02,4-DINITROPHENOL ND NA --3.4 390     1

ND0/73 122     02,4-DINITROTOLUENE ND NA --0.34 39.0     0

ND0/73 61.1     02,6-DINITROTOLUENE ND NA --0.34 39.0     0

ND0/73 4,940     02-CHLORONAPHTHALENE ND NA --0.34 39.0     0

ND0/72 63.4     02-CHLOROPHENOL ND NA --0.34 39.0     0

ND0/143 56.0  #     02-METHYLNAPHTHALENE ND NA --0.025 39.0     0

ND0/72 3,060     02-METHYLPHENOL ND NA --0.34 39.0     0

ND0/73 183     02-NITROANILINE ND NA --3.4 390     1

ND0/72 NC --2-NITROPHENOL ND NA --0.34 39.0 --
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Semivolatile Organic Compounds (MG/KG)
ND0/73 1.1     03,3'-DICHLOROBENZIDINE ND NA --1.3 150    73

ND0/73 18.3     03-NITROANILINE ND NA --3.4 390    12

ND0/72 310  #     03/4-METHYLPHENOL ND NA --0.34 39.0     0

ND0/72 6.1     04,6-DINITRO-2-METHYLPHENOL ND NA --3.4 390    28

ND0/73 NC --4-BROMOPHENYL-PHENYLETHER ND NA --0.34 39.0 --

ND0/72 NC --4-CHLORO-3-METHYLPHENOL ND NA --0.34 39.0 --

ND0/73 244     04-CHLOROANILINE ND NA --0.68 77.0     0

ND0/73 NC --4-CHLOROPHENYL-PHENYLETHER ND NA --0.34 39.0 --

ND0/73 23.2     04-NITROANILINE ND NA --1.7 200     2

ND0/72 NC --4-NITROPHENOL ND NA --1.7 200 --

ND0/143 3,680     0ACENAPHTHENE ND NA --0.025 39.0     0

ND0/143 3,680  #     0ACENAPHTHYLENE ND NA --0.025 39.0     0

0.0863/143 21,900     0ANTHRACENE 0.052 NA --J 0.025 39.0     0

0.137/143 0.62     0BENZO(A)ANTHRACENE 0.067 NA --0.025 39.0    28

0.136/143 0.062     4BENZO(A)PYRENE 0.080 NA --J 0.025 39.0    90

0.263/143 0.62     0BENZO(B)FLUORANTHENE 0.14 NA --0.025 39.0    28

0.0814/143 NC --BENZO(G,H,I)PERYLENE 0.061 NA --J 0.025 39.0 --

0.0794/143 6.2     0BENZO(K)FLUORANTHENE 0.054 NA --J 0.025 39.0     2

ND0/73 NC --BIS(2-CHLOROETHOXY)METHANE ND NA --0.34 39.0 --

ND0/73 0.22     0BIS(2-CHLOROETHYL)ETHER ND NA --0.34 39.0    73

0.2215/73 34.7     0BIS(2-ETHYLHEXYL)PHTHALATE 0.070 NA --J 0.34 39.0     1

ND0/73 12,200     0BUTYLBENZYLPHTHALATE ND NA --0.34 39.0     0

ND0/73 24.3     0CARBAZOLE ND NA --0.34 39.0     1

0.168/143 62.1     0CHRYSENE 0.073 NA --0.025 39.0     0

ND0/73 6,110     0DI-N-BUTYLPHTHALATE ND NA --0.34 39.0     0

ND0/73 2,440     0DI-N-OCTYLPHTHALATE ND NA --0.34 39.0     0

ND0/143 0.062     0DIBENZ(A,H)ANTHRACENE ND NA --0.025 39.0    94

ND0/73 145     0DIBENZOFURAN ND NA --0.34 39.0     0

0.201/73 48,900     0DIETHYLPHTHALATE 0.20 NA --J 0.34 39.0     0

ND0/73 100,000     0DIMETHYLPHTHALATE ND NA --0.34 39.0     0
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Semivolatile Organic Compounds (MG/KG)
0.2911/143 2,290     0FLUORANTHENE 0.080 NA --J 0.025 39.0     0

ND0/143 2,750     0FLUORENE ND NA --0.025 39.0     0

ND0/73 0.30     0HEXACHLOROBENZENE ND NA --0.34 39.0    73

ND0/73 6.2     0HEXACHLOROBUTADIENE ND NA --0.34 39.0     2

ND0/73 365     0HEXACHLOROCYCLOPENTADIENE ND NA --1.7 200     0

ND0/73 34.7     0HEXACHLOROETHANE ND NA --0.34 39.0     1

0.0743/143 0.62     0INDENO(1,2,3-CD)PYRENE 0.054 NA --J 0.025 39.0    28

ND0/73 512     0ISOPHORONE ND NA --0.34 39.0     0

ND0/73 0.069     0N-NITROSO-DI-N-PROPYLAMINE ND NA --0.34 39.0    73

ND0/73 99.3     0N-NITROSODIPHENYLAMINE (1) ND NA --1.7 200     1

ND0/143 55.9     0NAPHTHALENE ND NA --0.025 39.0     0

ND0/73 19.6     0NITROBENZENE ND NA --0.34 39.0     1

ND0/72 3.0     0PENTACHLOROPHENOL ND NA --1.7 200    28

0.2810/143 21,900  #     0PHENANTHRENE 0.066 NA --J 0.025 39.0     0

ND0/72 18,300     0PHENOL ND NA --0.34 39.0     0

0.3512/143 2,320     0PYRENE 0.086 NA --J 0.025 39.0     0

0.369/143 NC --BAP(eq) 0.17 NA --0.0 0.0 --

PCBs/Pesticides (MG/KG)

PCBs
ND0/136 3.9     0AROCLOR-1016 ND NA --0.034 7.2     2

ND0/136 0.22     0AROCLOR-1221 ND NA --0.068 15.0    25

ND0/136 0.22     0AROCLOR-1232 ND NA --0.034 7.2    18

ND0/136 0.22     0AROCLOR-1242 ND NA --0.034 7.2    18

ND0/136 0.22     0AROCLOR-1248 ND NA --0.034 7.2    18

0.0481/136 0.22     0AROCLOR-1254 0.048 NA --0.034 7.2    18

79.081/136 0.22    36AROCLOR-1260 3.6 NA --0.034 7.2     0

79.082/136 NC --TOTAL AROCLOR 3.6 NA --0.0 0.0 --

Pesticides
3.930/127 2.4     14,4'-DDD 0.18 NA --0.0034 0.18     0

1.340/127 1.7     04,4'-DDE 0.059 NA --0.0034 0.18     0

3.641/127 1.7     24,4'-DDT 0.19 NA --0.0034 0.18     0
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

PCBs/Pesticides (MG/KG)

Pesticides
ND0/127 0.029     0ALDRIN ND NA --0.0017 0.095     2

ND0/127 0.090     0ALPHA-BHC ND NA --0.0017 0.095     1

1.617/127 1.6     0ALPHA-CHLORDANE 0.10 NA --0.0017 0.095     0

ND0/127 0.32     0BETA-BHC ND NA --0.0017 0.095     0

ND0/127 NC --DELTA-BHC ND NA --0.0017 0.095 --

0.00972/127 0.030     0DIELDRIN 0.0068 NA --0.0034 0.18    28

ND0/127 367  #     0ENDOSULFAN I ND NA --0.0017 0.095     0

ND0/127 367  #     0ENDOSULFAN II ND NA --0.0031 0.17     0

ND0/127 NC --ENDOSULFAN SULFATE ND NA --0.0051 0.28 --

0.000502/127 18.3     0ENDRIN 0.00035 NA --J 0.0034 0.18     0

0.3011/127 18.3  #     0ENDRIN ALDEHYDE 0.060 NA --0.0031 0.17     0

ND0/127 18.3  #     0ENDRIN KETONE ND NA --0.0020 0.11     0

ND0/127 0.44     0GAMMA-BHC (LINDANE) ND NA --0.0017 0.095     0

1.425/127 1.6     0GAMMA-CHLORDANE 0.065 NA --0.0017 0.095     0

0.0451/127 0.11     0HEPTACHLOR 0.045 NA --0.0017 0.095     0

0.0581/127 0.053     1HEPTACHLOR EPOXIDE 0.058 NA --0.0017 0.095     2

ND0/127 306     0METHOXYCHLOR ND NA --0.017 0.95     0

ND0/127 0.44     0TOXAPHENE ND NA --0.17 9.5    30

Metals (MG/KG)
0.8415/105 31.3     0ANTIMONY 0.36 2.9     0J 0.096 0.18     0

12.1105/105 0.39   105ARSENIC 5.6 10.0     10.071 0.16     0

161105/105 5,370     0BARIUM 36.5 260     00.032 0.079     0

0.416/105 154     0BERYLLIUM 0.25 0.12     5J 0.0030 0.0097     0

0.6816/105 37.0     0CADMIUM 0.20 1.4     00.0067 0.018     0

57.0105/105 211     0CHROMIUM 27.9 75.0     0J 0.0072 0.031     0

29.1105/105 903     0COBALT 7.3 16.0     10.014 0.039     0

723103/105 3,130     0COPPER 17.4 85.0     2J 0.027 0.11     0

994106/106 400     1LEAD 25.8 21.0    150.034 0.092     0

4.454/105 23.5     0MERCURY 0.19 0.51     20.0020 0.024     0

SULT.5104.0094.0003Page 5 of 8RI Report for IR Site 32, NAVSTA TI



TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Metals (MG/KG)
2.24/105 391     0MOLYBDENUM 1.0 2.0     10.017 0.055     0

72.9105/105 1,560     0NICKEL 31.6 133     00.018 0.063     0

3.559/105 391     0SELENIUM 0.66 0.50    310.077 0.16     0

22.69/105 391     0SILVER 2.8 0.45     20.015 0.041     0

ND0/105 5.2     0THALLIUM ND 0.71     00.071 0.11     0

44.6105/105 78.2     0VANADIUM 21.0 33.0     30.0067 0.038     0

240105/105 23,500     0ZINC 31.7 94.0     40.023 0.14     0

Polychlorinated Dioxins and Furans (NG/KG)
2,99025/28 NC --1,2,3,4,6,7,8-HPCDD 549 NA --J 0.027 4.9 --

41321/28 NC --1,2,3,4,6,7,8-HPCDF 86.1 NA --0.026 0.67 --

45.717/28 NC --1,2,3,4,7,8,9-HPCDF 11.3 NA --0.037 0.86 --

38.218/28 NC --1,2,3,4,7,8-HXCDD 7.7 NA --0.015 1.7 --

68.420/28 NC --1,2,3,4,7,8-HXCDF 13.4 NA --0.015 0.39 --

10921/28 NC --1,2,3,6,7,8-HXCDD 22.3 NA --0.015 1.5 --

14.117/28 NC --1,2,3,6,7,8-HXCDF 4.8 NA --0.015 0.38 --

81.220/28 NC --1,2,3,7,8,9-HXCDD 20.0 NA --0.014 1.5 --

4.38/28 NC --1,2,3,7,8,9-HXCDF 0.89 NA --0.019 0.49 --

17.714/28 NC --1,2,3,7,8-PECDD 5.7 NA --0.013 1.6 --

8.718/28 NC --1,2,3,7,8-PECDF 1.7 NA --0.0080 0.97 --

11.218/28 NC --2,3,4,6,7,8-HXCDF 3.3 NA --0.016 0.44 --

16.419/27 NC --2,3,4,7,8-PECDF 2.9 NA --NJ 0.0070 0.30 --

4.610/28 3.9     12,3,7,8-TCDD 1.5 NA --0.0070 6.3     1

6.814/28 NC --2,3,7,8-TCDF 1.9 NA --0.019 1.2 --

28,30024/28 NC --OCDD 4,650 NA --J 0.028 19.2 --

42721/28 NC --OCDF 101 NA --J 0.027 0.85 --

6,86028/28 NC --TOTAL HPCDD 978 NA --0.027 2.6 --

92925/28 NC --TOTAL HPCDF 170 NA --0.026 2.6 --

74422/28 NC --TOTAL HXCDD 125 NA --0.015 2.6 --

75326/28 NC --TOTAL HXCDF 140 NA --0.015 2.6 --
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Polychlorinated Dioxins and Furans (NG/KG)
60.815/28 NC --TOTAL PECDD 17.0 NA --0.013 2.6 --

33025/28 NC --TOTAL PECDF 74.8 NA --0.0070 2.6 --

9.111/28 NC --TOTAL TCDD 2.0 NA --0.0070 6.3 --

56.422/28 NC --TOTAL TCDF 19.3 NA --0.019 1.1 --

94.425/28 12.0  **     7TEQ 18.2 NA --0.0 0.0     0
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Notes:

TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

# The following chemicals were used as surrogates for chemicals lacking residential PRGs:
                    cis-1.2-Dichloroethene for 1,2-Dichloroethene (total), 1,3-dichloropropene for cis and trans-1,3-dichloropropene,
                    naphthalene for 2-methylnaphthalene, 4-methylphenol for 3/4-methylphenol, acenapthene for acenaphthylene,
                    anthracene for phenanthrene, endosulfan for endosulfan I and endosulfan II, and endrin for endrin aldehyde and endrin ketone.
* Tetra Tech EM, Inc.  2001b.  “Final Preliminary Remediation, Criteria for Petroleum and Petroleum Constituents, Technical Memorandum, Naval Station Treasure Island" November 13.
** NAVSTA TI ambient level
-- Number of detections not applicable because no screening criteria established.
a EPA Region 9 residential soil PRG (EPA 2004d) unless otherwise noted
b Appendix E provides a detailed description of the methods used to establish ambient concentrations in soil at NAVSTA TI.
BAP(eq) Benzo(a)pyrene equivalency
DDD Dichlorodiphenyldichloroethane
DDE Dichlorodiphenyldichloroethene
DDT Dichlorodiphenyltrichloroethane
HPCDD Heptachlorodibenzo-p-dioxin
HPCDF Heptachlorodibenzofuran
HXCDD Hexaachlorodibenzo-p-dioxin
HXCDF Hexaachlorodibenzofuran
J Estimated value
MG/KG Milligram per kilogram
NA Not applicable
NAVSTA Naval Station
NC No applicable toxicity screening criterion established
ND None detected
NG/KG Nanogram per kilogram
OCDD Octachlorodibenzo-p-dioxin
OCDF Octachlorodibenzofurant
PCB Polychlorinated biphenyl
PECDD Pentachlorodibenzo-p-dioxin
PECDF Pentachlorodibenzofuran
PRG Preliminary remediation goals
TCDD Tetrachlorodibenzo-p-dioxin
TCDF Tetrachlorodibenzofuran
TEQ Toxicity equivalence quotient
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9.3  NATURE AND EXTENT OF CONTAMINATION – SOIL AND GROUNDWATER 

The following sections present the analytical results of the investigations completed at IR 
Site 32, including the EBS data gaps investigation (Shaw 2005a), the dioxin trenching 
investigation (Shaw 2006), as well as one sample from the IR Site 10 RI (PRC 1997).  Soil data 
were compared with TI screening criteria as presented in Table 4-3.  The screening criteria 
include the EPA Region IX PRGs (EPA 2004d) for residential soil and values identified for TPH 
constituents, which are presented in Appendix G.  Groundwater data were compared with 
NAVSTA TI screening criteria (see Table 4-2).  Soil and groundwater metals data also were 
screened against ambient concentrations (see Appendix E and Appendix F).  All soil analytical 
results are presented in Appendix B, and grab groundwater results are presented in Appendix C.  

9.3.1  Volatile Organic Compounds in Soil  

No VOCs were detected in soil samples collected from IR Site 32. 

9.3.2  Total Petroleum Hydrocarbons in Soil 

Results for TPH as diesel and motor oil in soil samples were reported at concentrations greater 
than the screening criteria (see Table 4-3 and Appendix G).  TPH as diesel was detected in 107 
of 172 soil samples, with three results exceeding the screening criterion of 1,380 mg/kg.  
Because of the presence of a petroleum odor, two nearsurface samples (above 1 foot bgs)  at the 
former transformer pad (T111HP001 and T111HP003)  and one subsurface sample (below the 
soil/groundwater interface)  in the southeast portion of IR Site 32 (T111HP012) were collected 
and analyzed for TPH (see Figure 4-1).   

TPH as motor oil was detected in 123 of 172 samples with four locations (T111HP001, 
T111HP003, T111HP004, and T111HP008) reporting concentrations exceeding the screening 
criterion of 1,900 mg/kg (see Figure 4-2).  All four exceedances were in samples collected from 
nearsurface soil (above 1 foot bgs), with three locations at the former transformer pad and one 
location (T111HP008) about 100 feet south of the former transformer pad.   

The samples where TPH as diesel and motor oil concentrations exceeded screening criteria are 
all located in the fenced area of IR Site 32 and below paved surfaces. 

9.3.3  Semivolatile Organic Compounds in Soil 

B(a)P was the only SVOC detected at concentrations exceeding screening criteria.  B(a)P was 
detected in 6 of 143 samples, with four results exceeding the EPA PRG for residential soil of 
0.062 mg/kg.  The concentrations exceeding screening criteria were detected in samples 
collected just above the soil/groundwater interface in four locations (T111HP005, T111HP009, 
T111HP015, and T111HP024) within the fenced area of IR Site 32 and below paved surfaces. 
(see Figure 4-3).   
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Volatile Organic Compounds (MG/KG)
ND0/37 1,200     01,1,1-TRICHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 0.41     01,1,2,2-TETRACHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 0.73     01,1,2-TRICHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 506     01,1-DICHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 124     01,1-DICHLOROETHENE ND NA --0.0046 2.9     0

ND0/37 0.28     01,2-DICHLOROETHANE ND NA --0.0046 2.9     1

ND0/37 43.0  #     01,2-DICHLOROETHENE (TOTAL) ND NA --0.0046 2.9     0

ND0/37 0.34     01,2-DICHLOROPROPANE ND NA --0.0046 2.9     1

ND0/37 22,300     02-BUTANONE ND NA --0.018 12.0     0

ND0/37 NC --2-HEXANONE ND NA --0.018 12.0 --

ND0/37 5,280     04-METHYL-2-PENTANONE ND NA --0.018 12.0     0

ND0/37 14,100     0ACETONE ND NA --0.018 12.0     0

ND0/37 0.64     0BENZENE ND NA --0.0046 2.9     1

ND0/37 0.82     0BROMODICHLOROMETHANE ND NA --0.0046 2.9     1

ND0/37 61.6     0BROMOFORM ND NA --0.0046 2.9     0

ND0/37 3.9     0BROMOMETHANE ND NA --0.0046 2.9     0

ND0/37 355     0CARBON DISULFIDE ND NA --0.0046 2.9     0

ND0/37 0.25     0CARBON TETRACHLORIDE ND NA --0.0046 2.9     1

ND0/37 151     0CHLOROBENZENE ND NA --0.0046 2.9     0

ND0/37 3.0     0CHLOROETHANE ND NA --0.0046 2.9     0

ND0/37 0.22     0CHLOROFORM ND NA --0.0046 2.9     1

ND0/37 46.9     0CHLOROMETHANE ND NA --0.0046 2.9     0

ND0/37 0.78  #     0CIS-1,3-DICHLOROPROPENE ND NA --0.0046 2.9     1

ND0/37 1.1     0DIBROMOCHLOROMETHANE ND NA --0.0046 2.9     1

ND0/37 395     0ETHYLBENZENE ND NA --0.0046 2.9     0

ND0/37 9.1     0METHYLENE CHLORIDE ND NA --0.0046 2.9     0

ND0/37 1,700     0STYRENE ND NA --0.0046 2.9     0

ND0/37 0.48     0TETRACHLOROETHENE ND NA --0.0046 2.9     1

ND0/37 520     0TOLUENE ND NA --0.0046 2.9     0

ND0/37 0.78  #     0TRANS-1,3-DICHLOROPROPENE ND NA --0.0046 2.9     1
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Volatile Organic Compounds (MG/KG)
ND0/37 0.053     0TRICHLOROETHENE ND NA --0.0046 2.9     1

ND0/37 426     0VINYL ACETATE ND NA --0.018 12.0     0

ND0/37 0.079     0VINYL CHLORIDE ND NA --0.0046 2.9     1

ND0/37 271     0XYLENE (TOTAL) ND NA --0.0046 2.9     0

ND0/ 37 NC --None Detected ND NA --NA NA --

Petroleum Hydrocarbons (MG/KG)

Diesel/Motor Oil Range (extractables)
7,800107/172 1,380  *     3DIESEL RANGE ORGANICS 163 NA --10.0 1,200     0

7,400123/172 1,900  *     4MOTOR OIL RANGE ORGANICS 391 NA --10.0 1,200     0

Gasoline Range (purgeables)
29.31/47 1,030  *     0GASOLINE RANGE ORGANICS 29.3 NA --0.47 0.73     0

Semivolatile Organic Compounds (MG/KG)
ND0/73 62.2     01,2,4-TRICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 600     01,2-DICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 531     01,3-DICHLOROBENZENE ND NA --0.34 39.0     0

ND0/73 3.4     01,4-DICHLOROBENZENE ND NA --0.34 39.0     5

ND0/73 2.9     02,2'-OXYBIS(1-CHLOROPROPANE) ND NA --0.34 39.0     8

ND0/72 6,110     02,4,5-TRICHLOROPHENOL ND NA --1.7 200     0

ND0/72 6.1     02,4,6-TRICHLOROPHENOL ND NA --0.34 39.0     2

ND0/72 183     02,4-DICHLOROPHENOL ND NA --0.34 39.0     0

ND0/72 1,220     02,4-DIMETHYLPHENOL ND NA --0.34 39.0     0

ND0/72 122     02,4-DINITROPHENOL ND NA --3.4 390     1

ND0/73 122     02,4-DINITROTOLUENE ND NA --0.34 39.0     0

ND0/73 61.1     02,6-DINITROTOLUENE ND NA --0.34 39.0     0

ND0/73 4,940     02-CHLORONAPHTHALENE ND NA --0.34 39.0     0

ND0/72 63.4     02-CHLOROPHENOL ND NA --0.34 39.0     0

ND0/143 56.0  #     02-METHYLNAPHTHALENE ND NA --0.025 39.0     0

ND0/72 3,060     02-METHYLPHENOL ND NA --0.34 39.0     0

ND0/73 183     02-NITROANILINE ND NA --3.4 390     1

ND0/72 NC --2-NITROPHENOL ND NA --0.34 39.0 --
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Semivolatile Organic Compounds (MG/KG)
ND0/73 1.1     03,3'-DICHLOROBENZIDINE ND NA --1.3 150    73

ND0/73 18.3     03-NITROANILINE ND NA --3.4 390    12

ND0/72 310  #     03/4-METHYLPHENOL ND NA --0.34 39.0     0

ND0/72 6.1     04,6-DINITRO-2-METHYLPHENOL ND NA --3.4 390    28

ND0/73 NC --4-BROMOPHENYL-PHENYLETHER ND NA --0.34 39.0 --

ND0/72 NC --4-CHLORO-3-METHYLPHENOL ND NA --0.34 39.0 --

ND0/73 244     04-CHLOROANILINE ND NA --0.68 77.0     0

ND0/73 NC --4-CHLOROPHENYL-PHENYLETHER ND NA --0.34 39.0 --

ND0/73 23.2     04-NITROANILINE ND NA --1.7 200     2

ND0/72 NC --4-NITROPHENOL ND NA --1.7 200 --

ND0/143 3,680     0ACENAPHTHENE ND NA --0.025 39.0     0

ND0/143 3,680  #     0ACENAPHTHYLENE ND NA --0.025 39.0     0

0.0863/143 21,900     0ANTHRACENE 0.052 NA --J 0.025 39.0     0

0.137/143 0.62     0BENZO(A)ANTHRACENE 0.067 NA --0.025 39.0    28

0.136/143 0.062     4BENZO(A)PYRENE 0.080 NA --J 0.025 39.0    90

0.263/143 0.62     0BENZO(B)FLUORANTHENE 0.14 NA --0.025 39.0    28

0.0814/143 NC --BENZO(G,H,I)PERYLENE 0.061 NA --J 0.025 39.0 --

0.0794/143 6.2     0BENZO(K)FLUORANTHENE 0.054 NA --J 0.025 39.0     2

ND0/73 NC --BIS(2-CHLOROETHOXY)METHANE ND NA --0.34 39.0 --

ND0/73 0.22     0BIS(2-CHLOROETHYL)ETHER ND NA --0.34 39.0    73

0.2215/73 34.7     0BIS(2-ETHYLHEXYL)PHTHALATE 0.070 NA --J 0.34 39.0     1

ND0/73 12,200     0BUTYLBENZYLPHTHALATE ND NA --0.34 39.0     0

ND0/73 24.3     0CARBAZOLE ND NA --0.34 39.0     1

0.168/143 62.1     0CHRYSENE 0.073 NA --0.025 39.0     0

ND0/73 6,110     0DI-N-BUTYLPHTHALATE ND NA --0.34 39.0     0

ND0/73 2,440     0DI-N-OCTYLPHTHALATE ND NA --0.34 39.0     0

ND0/143 0.062     0DIBENZ(A,H)ANTHRACENE ND NA --0.025 39.0    94

ND0/73 145     0DIBENZOFURAN ND NA --0.34 39.0     0

0.201/73 48,900     0DIETHYLPHTHALATE 0.20 NA --J 0.34 39.0     0

ND0/73 100,000     0DIMETHYLPHTHALATE ND NA --0.34 39.0     0

SULT.5104.0094.0003Page 3 of 8RI Report for IR Site 32, NAVSTA TI



TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Semivolatile Organic Compounds (MG/KG)
0.2911/143 2,290     0FLUORANTHENE 0.080 NA --J 0.025 39.0     0

ND0/143 2,750     0FLUORENE ND NA --0.025 39.0     0

ND0/73 0.30     0HEXACHLOROBENZENE ND NA --0.34 39.0    73

ND0/73 6.2     0HEXACHLOROBUTADIENE ND NA --0.34 39.0     2

ND0/73 365     0HEXACHLOROCYCLOPENTADIENE ND NA --1.7 200     0

ND0/73 34.7     0HEXACHLOROETHANE ND NA --0.34 39.0     1

0.0743/143 0.62     0INDENO(1,2,3-CD)PYRENE 0.054 NA --J 0.025 39.0    28

ND0/73 512     0ISOPHORONE ND NA --0.34 39.0     0

ND0/73 0.069     0N-NITROSO-DI-N-PROPYLAMINE ND NA --0.34 39.0    73

ND0/73 99.3     0N-NITROSODIPHENYLAMINE (1) ND NA --1.7 200     1

ND0/143 55.9     0NAPHTHALENE ND NA --0.025 39.0     0

ND0/73 19.6     0NITROBENZENE ND NA --0.34 39.0     1

ND0/72 3.0     0PENTACHLOROPHENOL ND NA --1.7 200    28

0.2810/143 21,900  #     0PHENANTHRENE 0.066 NA --J 0.025 39.0     0

ND0/72 18,300     0PHENOL ND NA --0.34 39.0     0

0.3512/143 2,320     0PYRENE 0.086 NA --J 0.025 39.0     0

0.369/143 NC --BAP(eq) 0.17 NA --0.0 0.0 --

PCBs/Pesticides (MG/KG)

PCBs
ND0/136 3.9     0AROCLOR-1016 ND NA --0.034 7.2     2

ND0/136 0.22     0AROCLOR-1221 ND NA --0.068 15.0    25

ND0/136 0.22     0AROCLOR-1232 ND NA --0.034 7.2    18

ND0/136 0.22     0AROCLOR-1242 ND NA --0.034 7.2    18

ND0/136 0.22     0AROCLOR-1248 ND NA --0.034 7.2    18

0.0481/136 0.22     0AROCLOR-1254 0.048 NA --0.034 7.2    18

79.081/136 0.22    36AROCLOR-1260 3.6 NA --0.034 7.2     0

79.082/136 NC --TOTAL AROCLOR 3.6 NA --0.0 0.0 --

Pesticides
3.930/127 2.4     14,4'-DDD 0.18 NA --0.0034 0.18     0

1.340/127 1.7     04,4'-DDE 0.059 NA --0.0034 0.18     0

3.641/127 1.7     24,4'-DDT 0.19 NA --0.0034 0.18     0
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

PCBs/Pesticides (MG/KG)

Pesticides
ND0/127 0.029     0ALDRIN ND NA --0.0017 0.095     2

ND0/127 0.090     0ALPHA-BHC ND NA --0.0017 0.095     1

1.617/127 1.6     0ALPHA-CHLORDANE 0.10 NA --0.0017 0.095     0

ND0/127 0.32     0BETA-BHC ND NA --0.0017 0.095     0

ND0/127 NC --DELTA-BHC ND NA --0.0017 0.095 --

0.00972/127 0.030     0DIELDRIN 0.0068 NA --0.0034 0.18    28

ND0/127 367  #     0ENDOSULFAN I ND NA --0.0017 0.095     0

ND0/127 367  #     0ENDOSULFAN II ND NA --0.0031 0.17     0

ND0/127 NC --ENDOSULFAN SULFATE ND NA --0.0051 0.28 --

0.000502/127 18.3     0ENDRIN 0.00035 NA --J 0.0034 0.18     0

0.3011/127 18.3  #     0ENDRIN ALDEHYDE 0.060 NA --0.0031 0.17     0

ND0/127 18.3  #     0ENDRIN KETONE ND NA --0.0020 0.11     0

ND0/127 0.44     0GAMMA-BHC (LINDANE) ND NA --0.0017 0.095     0

1.425/127 1.6     0GAMMA-CHLORDANE 0.065 NA --0.0017 0.095     0

0.0451/127 0.11     0HEPTACHLOR 0.045 NA --0.0017 0.095     0

0.0581/127 0.053     1HEPTACHLOR EPOXIDE 0.058 NA --0.0017 0.095     2

ND0/127 306     0METHOXYCHLOR ND NA --0.017 0.95     0

ND0/127 0.44     0TOXAPHENE ND NA --0.17 9.5    30

Metals (MG/KG)
0.8415/105 31.3     0ANTIMONY 0.36 2.9     0J 0.096 0.18     0

12.1105/105 0.39   105ARSENIC 5.6 10.0     10.071 0.16     0

161105/105 5,370     0BARIUM 36.5 260     00.032 0.079     0

0.416/105 154     0BERYLLIUM 0.25 0.12     5J 0.0030 0.0097     0

0.6816/105 37.0     0CADMIUM 0.20 1.4     00.0067 0.018     0

57.0105/105 211     0CHROMIUM 27.9 75.0     0J 0.0072 0.031     0

29.1105/105 903     0COBALT 7.3 16.0     10.014 0.039     0

723103/105 3,130     0COPPER 17.4 85.0     2J 0.027 0.11     0

994106/106 400     1LEAD 25.8 21.0    150.034 0.092     0

4.454/105 23.5     0MERCURY 0.19 0.51     20.0020 0.024     0
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Metals (MG/KG)
2.24/105 391     0MOLYBDENUM 1.0 2.0     10.017 0.055     0

72.9105/105 1,560     0NICKEL 31.6 133     00.018 0.063     0

3.559/105 391     0SELENIUM 0.66 0.50    310.077 0.16     0

22.69/105 391     0SILVER 2.8 0.45     20.015 0.041     0

ND0/105 5.2     0THALLIUM ND 0.71     00.071 0.11     0

44.6105/105 78.2     0VANADIUM 21.0 33.0     30.0067 0.038     0

240105/105 23,500     0ZINC 31.7 94.0     40.023 0.14     0

Polychlorinated Dioxins and Furans (NG/KG)
2,99025/28 NC --1,2,3,4,6,7,8-HPCDD 549 NA --J 0.027 4.9 --

41321/28 NC --1,2,3,4,6,7,8-HPCDF 86.1 NA --0.026 0.67 --

45.717/28 NC --1,2,3,4,7,8,9-HPCDF 11.3 NA --0.037 0.86 --

38.218/28 NC --1,2,3,4,7,8-HXCDD 7.7 NA --0.015 1.7 --

68.420/28 NC --1,2,3,4,7,8-HXCDF 13.4 NA --0.015 0.39 --

10921/28 NC --1,2,3,6,7,8-HXCDD 22.3 NA --0.015 1.5 --

14.117/28 NC --1,2,3,6,7,8-HXCDF 4.8 NA --0.015 0.38 --

81.220/28 NC --1,2,3,7,8,9-HXCDD 20.0 NA --0.014 1.5 --

4.38/28 NC --1,2,3,7,8,9-HXCDF 0.89 NA --0.019 0.49 --

17.714/28 NC --1,2,3,7,8-PECDD 5.7 NA --0.013 1.6 --

8.718/28 NC --1,2,3,7,8-PECDF 1.7 NA --0.0080 0.97 --

11.218/28 NC --2,3,4,6,7,8-HXCDF 3.3 NA --0.016 0.44 --

16.419/27 NC --2,3,4,7,8-PECDF 2.9 NA --NJ 0.0070 0.30 --

4.610/28 3.9     12,3,7,8-TCDD 1.5 NA --0.0070 6.3     1

6.814/28 NC --2,3,7,8-TCDF 1.9 NA --0.019 1.2 --

28,30024/28 NC --OCDD 4,650 NA --J 0.028 19.2 --

42721/28 NC --OCDF 101 NA --J 0.027 0.85 --

6,86028/28 NC --TOTAL HPCDD 978 NA --0.027 2.6 --

92925/28 NC --TOTAL HPCDF 170 NA --0.026 2.6 --

74422/28 NC --TOTAL HXCDD 125 NA --0.015 2.6 --

75326/28 NC --TOTAL HXCDF 140 NA --0.015 2.6 --
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TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Analyte

Maximum
Detected

Concentration

Number of
Detections/
Analyses

Number of
Detections

Above
Ambient

Level

Average of
Detected

Concentration
Ambient

Level

Number of
Detections

Above 
Screening

Criteria
Screening

Criteria

Maximum
Detection

Limit

Minimum
Detection

Limit

Number of
Non-Detections

Above
Screening
Criteriona b

Polychlorinated Dioxins and Furans (NG/KG)
60.815/28 NC --TOTAL PECDD 17.0 NA --0.013 2.6 --

33025/28 NC --TOTAL PECDF 74.8 NA --0.0070 2.6 --

9.111/28 NC --TOTAL TCDD 2.0 NA --0.0070 6.3 --

56.422/28 NC --TOTAL TCDF 19.3 NA --0.019 1.1 --

94.425/28 12.0  **     7TEQ 18.2 NA --0.0 0.0     0
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Notes:

TABLE 4-3: STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS (Continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

# The following chemicals were used as surrogates for chemicals lacking residential PRGs:
                    cis-1.2-Dichloroethene for 1,2-Dichloroethene (total), 1,3-dichloropropene for cis and trans-1,3-dichloropropene,
                    naphthalene for 2-methylnaphthalene, 4-methylphenol for 3/4-methylphenol, acenapthene for acenaphthylene,
                    anthracene for phenanthrene, endosulfan for endosulfan I and endosulfan II, and endrin for endrin aldehyde and endrin ketone.
* Tetra Tech EM, Inc.  2001b.  “Final Preliminary Remediation, Criteria for Petroleum and Petroleum Constituents, Technical Memorandum, Naval Station Treasure Island" November 13.
** NAVSTA TI ambient level
-- Number of detections not applicable because no screening criteria established.
a EPA Region 9 residential soil PRG (EPA 2004d) unless otherwise noted
b Appendix E provides a detailed description of the methods used to establish ambient concentrations in soil at NAVSTA TI.
BAP(eq) Benzo(a)pyrene equivalency
DDD Dichlorodiphenyldichloroethane
DDE Dichlorodiphenyldichloroethene
DDT Dichlorodiphenyltrichloroethane
HPCDD Heptachlorodibenzo-p-dioxin
HPCDF Heptachlorodibenzofuran
HXCDD Hexaachlorodibenzo-p-dioxin
HXCDF Hexaachlorodibenzofuran
J Estimated value
MG/KG Milligram per kilogram
NA Not applicable
NAVSTA Naval Station
NC No applicable toxicity screening criterion established
ND None detected
NG/KG Nanogram per kilogram
OCDD Octachlorodibenzo-p-dioxin
OCDF Octachlorodibenzofurant
PCB Polychlorinated biphenyl
PECDD Pentachlorodibenzo-p-dioxin
PECDF Pentachlorodibenzofuran
PRG Preliminary remediation goals
TCDD Tetrachlorodibenzo-p-dioxin
TCDF Tetrachlorodibenzofuran
TEQ Toxicity equivalence quotient
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 Appendix I, “Backfill Screening Analytical Results”: Contains the laboratory 
analytical results of the backfill material. 

 Appendix J, “Restoration”: Includes backfill compaction information and hydroseed 
mixture specifications. 

 Appendix K, “March 2011 Quarterly Groundwater Monitoring”: Includes 
groundwater analytical results and laboratory reports from the first of four quarterly 
monitoring events at IR Site 32. 

 Appendix L, “Site Survey Report”: Includes the subcontractor’s report documenting 
locations of all surveyed excavations and sampling locations.  

 Appendix M, “Data Quality Management”: Contains report verifying accuracy of 
laboratory analytical results.  

 Appendix N, “Dust Monitoring Results”: Includes results recorded on site by 
Personal Data RAMs (PDR). 

 Appendix O, “U.S. Navy Final Inspection Report”: Includes the final site inspection 
report produced by the Navy’s quality assurance officer. 

1.2 Project Team Organization 

The project team consisted of managers, administrators, and professionals necessary to 
coordinate and implement the remedial activities under this Contract Task Order. A project 
organization with a defined “chain of command” had been established for office and field 
operations. A project organization chart with contact numbers and project responsibilities was 
provided in the Work Plan (Shaw, 2009a). 

1.3 Remedial Action Objectives 

The objectives of this remedial action were to:  

 Provide for the protection of human health and the environment. 

 Remove contaminants of concern (COC) in soil to eliminate or reduce the exposure to 
potential future residents or utility workers and allow unrestricted land use. Reduce the 
possibility for potential future TI residents and workers to contact concrete or soil 
impacted by PCBs, dioxin, TPH, pesticides, and metals.  

 Prevent further impact to groundwater by removing COC sources in soil and treating 
impacted groundwater. 
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To achieve the objectives, the remedial action addressed the COCs that exceeded the TSCA 
high-occupancy and TI soil site screening criteria (SSC), as identified in Table 1, “Soil and 
Groundwater Site Screening Criteria for Parcel T111/Installation Restoration Site 32.” The SSC 
are summarized as follows:  

 Polychlorinated biphenyls: 1 milligram per kilogram (mg/kg) in soil as Aroclor-1260, 
based on the high-occupancy cleanup level established in TSCA 

 Dioxin: 12 nanograms per kilogram (ng/kg) in soil as 2,3,7,8-tetrachlorodibenzo-p-
dioxin toxicity equivalent, based on TI ambient soil concentrations 

 Pesticides: 

– Chlordane: 1.6 mg/kg in soil 
– p,p-Dichlorodiphenyltrichloroethane (DDT): 1.7 mg/kg in soil 
– p,p- Dichlorodiphenyldichloroethane (DDD): 2.4 mg/kg in soil 

 TPH: 

– TPH as diesel (TPH-d): 1,450 mg/kg in soil 
– TPH as motor oil (TPH-mo): 1,900 mg/kg in soil 
– Total TPH: 1,400 micrograms per liter (g/L) in groundwater 

 Metals: 

– Arsenic: 10 mg/kg in soil, 36 g/L in groundwater 
– Chromium: 50 g/L in groundwater  
– Copper: 6.6 g/L in groundwater 
– Lead: 400 mg/kg in soil, 5.6 g/L in groundwater 
– Mercury: 0.1 g/L in groundwater 
– Nickel: 8.2 g/L in groundwater 
– Silver: 2.2 g/L in groundwater 
– Zinc: 81 g/L in groundwater 

The remedial activities detailed in this FAR achieved these objectives while providing a safe 
work environment for both the Navy contractors and TI residents.  

1.4 Site History and Description 

Treasure Island is a 403-acre man-made island abutting a natural rock island, Yerba Buena 
Island, in the San Francisco Bay (Figure 1). Treasure Island was constructed of materials 
dredged from the San Francisco Bay from 1936 to 1937 for the Golden Gate International 
Exposition of 1939 through 1940. In 1940, the Navy began leasing TI from the city and county 
of San Francisco and later, during World War II, gained full ownership of TI. Yerba Buena 
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3.8.1 Oxygen Release Compound® Application 
To address the elevated TPH concentrations in the shallow groundwater, Shaw distributed 
Oxygen Release Compound - Advanced (ORC-A®) by Regenesis into the open excavation prior 
to backfilling (Photographs 49 through 52 of Appendix B). The ORC-A® is a nonhazardous 
food-grade formulation of magnesium peroxide designed to release oxygen into the subsurface to 
stimulate biodegradation of contaminants. The byproduct of ORC-A® application is magnesium 
hydroxide (i.e., “milk of magnesia”). 

Prior to each application, approximately 1,000 pounds of ORC-A® was mixed with 2,000 pounds 
of fresh water in a 500 gallon water buffalo tank (Photograph 53 of Appendix B). In order to use 
the ORC-A® effectively, Area F was delineated into smaller grid areas, numbered F1 through 
F15 (Photographs 54 and 55 of Appendix B) (Figure 6). The grid areas ranged in size from 
approximately 300 to 1,800 square feet. Between October 19 and October 27, 2009, starting with 
Area F1, the area was excavated down to approximately 11 feet bgs exposing the groundwater. 
Using a hose attachment on the water buffalo, the mixed solution of ORC-A® and freshwater was 
sprayed on the surface of the groundwater and the sidewalls of Area F1. The area was left alone 
for approximately 2 hours to allow the mixture to react with the groundwater and exposed soil. 
After two hours the area was backfilled carefully to ensure the impacted groundwater did not 
slosh into the other areas. This process was repeated for the other 15 areas. A total of 
approximately 22,600 pounds of ORC-A® was applied to Area F. 

3.8.2 Demolition of Building 445 
Analysis of sidewall sample PS-12, collected from below the northeast side of Building 445, 
indicated that TPH-d, TPH-g, and TPH-mo were present below Building 445. An exploratory 
trench was dug between the eastern edge of Building 445 and the perimeter fence. The trench, 
dug to ascertain the lateral extent of hydrocarbon contamination, was approximately 3 feet wide, 
20 feet long, and excavated to a depth of 7 feet bgs (Photographs 56 and 57 of Appendix B). No 
discolored soil was encountered while digging the trench. 

Building 445 was then prepared for demolition. The interior of Building 445 was cleaned out 
between November 9 and 17, 2009. Overhead lights were disconnected and removed on 
November 17, 2009. An inactive 4-inch steam pipe containing friable asbestos was removed by a 
Shaw subcontractor, Cal, Inc. on November 23, 2009 (Photographs 58 and 59 of Appendix B). 
Power lines were removed by Hetch Hetchy on November 16, 2009. On December 3, 2009, 
Shaw demolished Building 445 (Photographs 60 through 66 of Appendix B). The debris was 
placed in debris bins and transported off site to a recycle facility. 

Once Building 445 was demolished, overexcavation of the contaminated area was performed. A 
10 foot by 10 foot section of the concrete pad was saw-cut to gain access to the subsurface soil 
(Photographs 67 through 69 of Appendix B). Moderate staining was observed within the step-out 
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The highest concentration of 1,1-DCE, which could indicate abiotic degradation activity, was 
detected at 2.3 µg/L in well 21-TW-11 during the second sampling event. 

3.2.4.4 Arsenic Mobilization  

Dissolved arsenic concentrations were obtained for the eight wells during sampling events, with 
five wells sampled three times and three wells sampled only during the last sampling event. They 
are compared with the 95th percentile (Ambient Level) concentration of 15 µg/L calculated for TI 
groundwater.  

The highest dissolved arsenic concentration was detected at 87 µg/L in well 24-MW08B during 
the first sampling event. The lowest dissolved arsenic concentration was detected at 1.8 µg/L in 
well 24-IW2 during the fourth sampling event (arsenic was not detected above 2.5 µg/L in 
well 24-IW14 during the second sampling event). Mean and median concentrations, 27.5 µg/L 
and 29 µg/L, respectively, do not exceed two-fold of the Ambient Level. A table with dissolved 
arsenic concentrations in Site 24 groundwater is presented in Appendix H, Figure H-10. 

3.2.4.5 Bioremediation Evaluation Parameters 

Groundwater collected from B-Zone wells was analyzed at the field using ferrous iron and 
sulfate to evaluate its reduction state. Ferrous iron concentrations remain elevated, especially at 
injection wells. Sulfate concentrations remain low, mostly below 200 mg/L. Wells with elevated 
sulfate concentrations are either within Phase 3 of the TS or have just small concentrations of 
chlorinated ethenes. 

Dissolved organic carbon analyses performed for 22 wells during the first quarter sampling event 
provided confirmation that the organic carbon is still available for the bacteria, though the 
concentrations are low, generally between 2 mg/L and 6 mg/L, respectively. Because most of the 
wells sampled were either extraction or monitoring wells, the amount of organic carbon 
adsorption on soil is probably small. Therefore, not a high amount of organic carbon continually 
dissolves in groundwater. High bacterial activity consumes organic carbon rapidly leading to a 
small DOC concentration in groundwater. High concentrations of methane in thousands of µg/L 
in many wells show this continual biological activity. 

During the sampling events ethene is detected in most of the wells where total chlorinated 
ethenes concentration is at least higher than 10 µg/L. High concentrations of ethene in hundreds 
of µg/L range are detected, as expected, within the south source area and the area immediately 
downgradient. 

3.3 Installation Restoration Site 32 
Site 32 background, history, and procedure and summary of the results of quarterly groundwater 
sampling are presented in this section. 
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3.3.1 Site Background 
Site 32 is located in the northeastern part of TI, east of the water treatment plant on Avenue M. 
The locations of both wells at Site 32 are shown on Figure 4. Site 32 encompasses approximately 
70,000 square feet (1.6 acres). A portion of the parcel was used as a hazardous waste and 
hazardous materials storage area prior to remediation of the area. Historically, Site 32 contained 
the U.S.S. Pandemonium (i.e., Building 371), which was used for radiological decontamination 
training. 

3.3.2 Site History 
During historic site assessment activities, heavy metals and TPHs were detected in groundwater 
and soil samples collected from the eastern portion of Site 32. While performing remediation 
activities at Site 32 in 2009 and early 2010, soil contamination in this area of the site necessitated 
excavation to a depth below groundwater. Laboratory analysis of a groundwater sample collected 
from the excavation indicated that concentrations of TPH-g, and TPH-d,mo exceeded site 
screening criteria. During the final phases of the remediation activities, two monitoring wells 
(32-MW-1 and 32-MW-2) were installed in the eastern portion of Site 32. 

3.3.3 Groundwater Sampling 
Monitoring wells 32-MW-1 and 32-MW-2 were sampled at Site 32. Figure 4 shows the locations 
of the wells. Both wells were sampled for four consecutive quarterly sampling events. The 
groundwater samples were collected using bladder pumps. Groundwater samples were analyzed 
for TPH-g, TPH-d,mo, and for California Code of Regulations, Title 22 metals. 

3.3.4 Analytical Data Summary 
There was no previous sampling of wells 32-MW-1 and 32-MW-2. 

The sampling event results revealed no TPHs detections exceeding the reporting limits. 

Per the Site 32 remedial investigation metals are not COCs at Site 32; although four metals in 
groundwater exceed the TI ambient concentrations, metals were not found to be a risk driver for 
either human health or ecological receptors. Following are comparisons of the results for metals 
that exceeded TI ambient concentrations with the current TI groundwater screening criteria 
published in the 2010 Annual Groundwater Monitoring Report for Installation Restoration 
Sites 12 and 6 (Trevet, 2011), Table A-1: 

 Antimony: The highest detected value was 7.0 µg/L exceeding the 1.7 µg/L ambient 
concentration; this detection was in well 32-MW-1 during the second quarterly 
sampling event. There is no selected toxicity screening criterion developed for 
antimony for TI. It is also much less than the 500 µg/L screening level for the 
protection of marine habitats published in Table F-2b of the Screening for 
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Environmental Concerns at Sites with Contaminated Soil and Groundwater 
(California Regional Water Quality Control Board, 2007). 

 Chromium: The highest detected value was 4.4 µg/L exceeding the 0.13 µg/L ambient 
concentration; this detection was in well 32-MW-2 during the first quarterly sampling 
event. That is significantly lower than the 50 µg/L of selected toxicity screening 
criterion for TI (Trevet, 2011). 

 Molybdenum: The highest detected value was 17 µg/L exceeding the 6.5 µg/L 
ambient concentration; this detection was in well 32-MW-2 during the second 
quarterly sampling event. There is no selected toxicity screening criterion developed 
for molybdenum for TI. It is also much less than the 240 µg/L screening level for 
protection of marine habitats published in Table F-2b (California Regional Water 
Quality Control Board, 2007). 

 Zinc: The highest detected value was 8.5 J µg/L exceeding the 4.4 µg/L ambient 
concentration; this detection was in well 32-MW-1 during the fourth quarterly 
sampling event. That is significantly lower than the 81 µg/L of selected toxicity 
screening criterion for TI (Trevet, 2011). 

It needs to be noted that both well samples collected during the first sampling event were 
reanalyzed (for all metals except mercury) in order to achieve lower reporting limits. Results of 
reanalyses were entered in Table 8.  
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Just a trace of cis-1,2-DCE, the only compound detected in deep, C-Zone groundwater confirms 
that the dissolved plume does not experience any significant migration down. 

Graphs for chlorinated ethenes and ethene/ethane concentrations for selected shallow wells are 
presented in Appendix H, Figures H-1 through H-9. Figure H-10 presents a table for arsenic 
concentrations. All of Appendix H graphs and the arsenic table include historical concentrations 
for comparison purpose. 

Further groundwater sampling at Site 24 is needed especially after the completion of the TS 
Phase 3 field activities. At this time no further groundwater treatment is recommended beyond 
TS Phase 3. Groundwater sampling has yet to be conducted to evaluate the success of this latest 
TS phase. After completion of the TS activities concentrations of dissolved arsenic and methane 
are expected to subside following the depletion of available organic carbon. 

4.3 Installation Restoration Site 32  
All COCs were consistently at no detection-trace to low-level detections during all four quarterly 
sampling events. There is no indication of existence of the residual petroleum contamination in 
site groundwater. No further actions are recommended for groundwater at Site 32. 
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HRA – Supplemental Tech Memo 23 TRIE-2205-0038-0158 
NAVSTA TI 

Building 570 and the surrounding fenced yard was designated as impacted in this HRASTM as a 
result of the handling and storage of radiologically contaminated items and soil samples 
(collected from other impacted TI sites) in the building and fenced yard area.  Previous and 
current radiological subcontractors (such as New World Technology, Shaw Environmental, Inc. 
[now Chicago Bridge & Iron], Gilbane, and Environmental Management System) have used or 
currently use this area.  Use of the area included handling samples from radiologically controlled 
areas (RCA) and the use of gamma spectrometers in Building 570 (Photo 16 above).  These 
spectrometers were used for quick-turnaround laboratory analysis of soil samples and LLROs 
found in the SWDAs.  The LLROs and soil samples were stored in conex boxes (storage or 
shipping container) in the fenced compound surrounding Building 570.  The use of this area to 
store radiological materials continues in association with the non-time-critical removal action 
(NTCRA) in the Site 12 SWDAs. 

2.2.6  AOI 6:  Sewage Treatment Area 

AOI 6 consists of the area referred to as the “Sewage Treatment Area.”  This area is bounded by 
San Francisco Bay to the north and east 13th Street on the south, and Avenue I (inclusive of 
Building 292) to the west (Figure 8).  The HRA concluded that there were no impacted sites in 
AOI 6.  The findings of this HRASTM differ from the HRA for AOI 6 by identifying four 
separate and contiguous areas as radiologically impacted.  These four areas are discussed further 
below and include: 

• The former USS Pandemonium Site II (NE),  

• A potential salvage yard where metal recycling was done during WWII,  

• An area referred to as the Site 6 RCA where radioactive materials associated with 
radiological remedial activities at Site 12 were handled and stored, and  

• The area surrounding and including Building 461 that was constructed as part of a 
new damage control school complex in the late 1960s.   

AOI 6 is shown on Figure 8 and Photo 17.  The GGIE structures shown on Photo 17 were 
demolished immediately after the GGIE, except for the warehouse (Building 62) shown in the 
upper right side of the photo, which is still there.  As discussed in the HRA, the 
USS Pandemonium Site II (NE) was in AOI 6 after the USS Pandemonium was moved there in 
1969 from the west side of the island (USS Pandemonium Site I, AOI 8).  The HRA concluded 
that Site II (NE) was not impacted because:  

“Sealed Cs-137 sources were used for fallout simulation.  Leak tests of the Cs-
137 sources confirmed there was no leakage.  The short-lived liquid isotopes 
decayed away within three months of last use (1969).  There were no reports of 
instrument check source leakage.” 

Although no new information regarding this USS Pandemonium Site II (NE) location was found, 
the HRASTM more conservatively identifies this location to be impacted because of the 
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NAVSTA TI 

potential for contamination to have been spread there or in the surrounding area from the known 
use of instrument check sources consisting of bagged radium gauges.  The use of these gauges 
was documented in the HRA (HRA reference TI-HRA-57).  After the HRA, and unrelated to the 
USS Pandemonium Site II, a removal action was completed in 2009 at Site 32 that included the 
footprint of the USS Pandemonium Site II.  This removal was done to address contaminants of 
concern that included polychlorinated biphenyls (PCB), dioxins, pesticides, total petroleum 
hydrocarbons, and metals.  Much of the soil surrounding the USS Pandemonium Site II (NE) 
was removed during the removal action, including the foundation for the ship, to depths ranging 
from 2 to 12 feet below ground surface (Shaw 2011a).  Radiological sampling was not part of 
this action, although some screening occurred when excavated soil was delivered to landfills.  
Landfills typically screen incoming truckloads of soil for radioactivity with sensitive portal 
monitors and will refuse loads if the delivery causes the portal monitor to sound an alarm.  There 
are no reports that radiological portal monitors had sounded an alarm when the landfills accepted 
the waste from the removal action at Site 32.  The HRASTM identifies the area generally 
bounded by Site 32 to be impacted, including the holding tanks that remain on site and were 
associated with the USS Pandemonium Site II (NE) operations, and a former office/training 
buildings (Buildings 461 and  462).  

 
Photo 17 Vicinity of AOI 6 during the GGIE 

As noted in Section 2.2, ship repair was ongoing throughout WWII.  Those activities generated 
significant amounts of scrap metal, as evidenced by a Masthead article that referred to the 
amount of scrap metal from repair as 200,000 pounds per month (Navy 1945a).  This same 
article contained a photograph (Photo 18) showing in-progress salvage operations for scrap 
metal.  Salvage yards are typically a concern at ship repair facilities, as there is a potential for 
impacted sites from processing waste that contains unregulated radioisotopes such as Ra-226.  
While it is not clear exactly where the salvage area was, it is likely that the area would have been 
in the open area just south of Building 327 that was identified as a "Salvage Building" in the 
HRA.  Photo 19 is a 1945 aerial photograph of this area and suggests that the area south of 
Building 327 is likely the pictured salvage yard based on the presence of the buildings in the 
background of Photo 18.  Therefore, this area has been designated as impacted in this HRASTM.  
As shown on Figure 8, Building 327 was demolished in the 1960s and the impacted salvage yard 
area is now in the footprint of the sewage treatment plant that was constructed in 1961. 
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Photo 18 Masthead photo showing welders cutting up scrap metal for salvage 

 
Photo 19 Building 327 and probable salvage yard directly to the south 

Building 327 
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Photo 36 Conex boxes used for storage of LLROs 

in the Building 570 compound 

4.1.2.3  USS Pandemonium Site II (NE) 

The USS Pandemonium Site II (NE) was designated as a non-impacted site in the HRA.  No 
radiological related work has been conducted at the site of the USS Pandemonium Site II (NE) 
(Figure 8) since the HRA.  The former training and storage area includes Buildings 461, 462, and 
463 (see Figure 8, AOI 6) and is mostly in Site 32.  The area has been used as a parking area for 
vehicles and forklifts, a storage area for hazardous materials and hazardous wastes, a tear gas 
training area, and as storage for former training facilities.  A concrete pad, north of Building 463, 
formerly held an electrical transformer.  The USS Pandemonium Site II (NE) is now considered 
radiologically impacted based on a more conservative estimate of the potential for contamination 
to have resulted from unlicensed instrument check sources or failure to comply with procedures.  
The site was also used for radiological decontamination training.  The Damage Control School that 
included a previous site for the USS Pandemonium was relocated from the northwestern area 
(see Section 4.1.2.10.4) to the northeastern area of the base in March 1970.  The USS 
Pandemonium Site II (NE) was removed from the training site and sold for scrap metal prior to the 
HRA.   

After the 2006 HRA was issued, a remedial investigation report for Site 32 recommended a 
feasibility study (FS).  A PCB remediation that also addressed arsenic under the Toxic 
Substances Control Act was done at Site 32 in March 2010.  During this removal, the bulk of the 
remaining USS Pandemonium (NE) infrastructure was removed and portions of the site were 
excavated between 2 and 12 feet deep (Photo 37).  Approximately 790 tons of Class 1 
(hazardous) soil was excavated from Site 32 and taken to the Chemical Waste Management, Inc., 
facility in Kettleman City, California.  Approximately 12,700 tons of Class 2 (nonhazardous) soil 
was excavated from Site 32 and disposed of at the Altamont Landfill in Livermore, California.  
Concrete and asphalt was broken up and recycled.  No liquid waste (wastewater) was generated 
during field activities; soil excavated from below the water table was dried before it was 
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transported off-site (Shaw 2011a).  Radioactive isotopes were not chemicals of concern at the 
time of the removal action; however, during excavation work and as a health and safety 
procedure at that time, the contractor did periodic radiological scans on the hands and feet of 
personnel and on rubber tires of heavy equipment demobilizing from the site.  All scans were 
done with a Ludlum Model 3 survey meter with a Ludlum 449 or Eberline HP-260 probe.  No 
elevated radiation was detected (Shaw 2011a). 

 
Photo 37 Site 32 excavation footprint (Tan shaded area) 

The former USS Pandemonium (NE) holding tanks and discharge piping are all that remains of 
the former ship mock-up and associated infrastructure (Photo 38).  This site is currently being 
characterized with a scoping survey consisting of a gamma walkover survey and solid samples 
from the holding tanks.  The preliminary results of the Site 32 asphalt areas and holding tanks 
found no surface radiological contamination pending the results of holding tank wall samples 
(concrete) that were collected in areas of elevated alpha counts (report in preparation). 

 
Photo 38 USS Pandemonium Site II holding tanks after interim removal action in 2011 
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determining groundwater elevation or flow direction.  Groundwater elevation measurements 
collected during the petroleum program and the facilitywide groundwater monitoring program 
indicate groundwater on NAVSTA TI generally flows in a radial pattern from the center of the 
island outward toward the shoreline (see Figure 3-3). 

9.2  LAND USE 

CCSF leased NAVSTA TI to the Navy in 1941 for the duration of World War II, and it became a 
primary naval training station.  After the war, CCSF agreed to trade the deed for NAVSTA TI to 
the Navy in exchange for government-owned land south of San Francisco, where the San 
Francisco International Airport was eventually built.  In 1993, NAVSTA TI was designated for 
closure under the Base Closure and Realignment Act of 1990.  The base was closed on 
September 30, 1997, and is in the process of being transferred to the CCSF.   

IR Site 32 contains most of Parcel T111 and Parcel T115, and is located along the northeastern 
edge of the island, east of the wastewater treatment plant (see Figure 1-2 and Figure 1-3).  IR 
Site 32 occupies approximately 2.6 acres.  Open space in Parcel T111 was previously used as a 
vehicle and forklift parking area, outdoor storage area for miscellaneous materials, and storage 
for hazardous materials and hazardous waste.  Parcel T111 also was historically used as a tear 
gas training area and a storage area for former training structures (two steel training mock-ups 
and the USS Pandemonium vessel) (ERM-West, Inc. 1995).  Buildings 462 and 463 are located 
within Parcel T111 (see Figure 1-4).  Building 462 housed administrative offices and classrooms 
for applied instruction in decontamination for the Naval Technical Training Center and Building 
463 was used for tear gas training exercises.  Another 11 buildings were formerly located on 
Parcel T111.  Descriptions of these buildings included pyrotechnics and small-arms storage, 
shops and miscellaneous storage, incinerator and refuse, paint shop, salvage, and mason’s locker.  
One additional building was located on across Parcel T111 and T115 and was described as a 
linoleum shop. 

Parcel T115 contains Building 445, which was historically used for forklift maintenance, boat 
motor storage, general shop activities, and administrative offices.  The open space of the parcel 
was used for equipment parking and miscellaneous materials storage. 

Except for the unfenced portion of Parcel T115, the site is currently abandoned and not being 
used.  Rubicon Landscaping Services uses the unfenced areas of IR Site 32 around Building 445 
for storage of landscaping equipment and materials used on TI.  The three remaining buildings 
on IR Site 32 are vacant.  Reuse of the area that includes IR Site 32 is designated for 
“Residential/Open Space/Publicly Oriented Uses/Shoreline Open Space,” as discussed in 
Section 1.2.4.  The Reuse Plan does not provide specific reuse objectives for IR Site 32 
(CCSF 1996). 
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The study also estimated tidal mixing of fresh groundwater and brackish Bay water based on 
analysis for total dissolved solids (TDS), conductivity, and salinity.  At NAVSTA TI, the tidal 
mixing estimates showed a 13 percent tidal mixing (13 percent brackish Bay water mixed with 
87 percent fresh groundwater) in areas within 30 feet of the shoreline and up to 2 percent tidal 
mixing in areas 44 to 250 feet from the shoreline.  Tidal mixing was not observed at wells farther 
than 250 feet from the shoreline (PRC 1995).  TDS and salinity of the Bay water collected during 
the tidal influence study were 28,400 milligrams per liter (mg/L) and 2.67 percent, respectively. 

Between December 2000 and March 2001, the Navy conducted an investigation that focused on 
estimating the extent and degree of the physical mixing of surface water and groundwater within 
the tidal mixing zone at TI (Tetra Tech 2002a).  The 2001 tidal mixing zone study measured tidal 
influence on water levels within approximately 100 feet of the shoreline to help understand the 
physical mixing processes; however, this study was not intended to duplicate the results of the 
1995 study, which measured the inland extent of pressure wave propagation caused by tidal 
influence at distances beyond the tidal mixing zone (PRC 1995).  The 2001 tidal mixing zone 
study estimated that physical mixing of surface water and groundwater took place over distances 
that ranged from 60 to 150 feet inland from the NAVSTA TI mean lowest low water shoreline 
(Tetra Tech 2002a).  Estimates of the degree of tidal mixing of surface water and groundwater 
for TI ranged from 10 to 17 percent, except for a transect in the southeastern portion of TI where 
tidal mixing was conservatively estimated at 43 percent; however, conditions encountered in this 
transect were considered unusual and representative only of the area immediately surrounding 
the transect; therefore, tidal mixing at IR Site 32 is anticipated to range from 10 to 17 percent.  
Figure 3-4 presents the estimated extent of tidal mixing at TI. 

3.3.4  Treasure Island Groundwater Quality and Beneficial Uses 

As part of the November 1995 groundwater sampling event, groundwater samples from all 
86 wells at NAVSTA TI were analyzed for TDS (PRC 1995).  Using the TDS criterion of 3,000 
mg/L to define potential sources of drinking water, as defined by the State Water Resources 
Control Board (SWRCB) Resolution No. 88-63, potentially suitable drinking water at NAVSTA 
TI is present from the water table surface to an estimated depth of 33 feet bgs (SWRCB 1988). 

The minimum production criterion to define potential sources of drinking water is well yields of 
more than 200 gallons per day (SWRCB 1988).  Pump tests, well development rates, and 
hydraulic conductivity values from slug testing (5 to 16 feet per day) indicated that NAVSTA TI 
wells could yield more than 200 gallons per day. 

Under the Bay Basin Water Quality Control Plan, all groundwater within the Bay Basin that 
meets the criteria of SWRCB Resolution No. 88-63 has a potential beneficial use for municipal 
or domestic supply (SWRCB 1988); however, the Water Board conducted Pilot Beneficial Use 
Designation Project for several groundwater basins in San Francisco and northern San Mateo 
County, including NAVSTA TI and YBI (Water Board 1996).  Results of the Water Board’s 
report indicated the use of groundwater for municipal and domestic supply at NAVSTA TI 
would be limited by (1) the small volume of fresh groundwater available, (2) the likelihood of 
saltwater intrusion, and (3) the potential future ground improvements for stability (such as stone 
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columns and dynamic compaction).  Consequently, the report recommended that the Bay Basin 
Water Quality Control Plan be revised to no longer designate groundwater at NAVSTA TI as a 
potential municipal or domestic water supply but to retain its designation for potential 
agricultural, process, and industrial supply (Water Board 2001).  Appendix J includes a letter 
from the Water Board providing concurrence that groundwater at NAVSTA TI is not a potential 
source of drinking water pursuant to SWRCB Resolution No. 88-63 and Water Board Resolution 
No. 89-39.  

3.4  GEOLOGY AND HYDROGEOLOGY OF INSTALLATION RESTORATION SITE 32 

This section summarizes the geology and hydrogeology of IR Site 32.  The geology for 
IR Site 32 was evaluated based on a review of the boring and trenching logs from the EBS data 
gaps and dioxin trenching investigations, respectively (see Appendix A).  The hydrogeology for 
IR Site 32 is based on the basewide hydrogeology for NAVSTA TI. 

3.4.1  Installation Restoration Site 32 Geology 

Asphalt and concrete provide surface cover at IR Site 32 and are underlain by dredged fill and 
shoal deposits predominantly consisting of fine- to medium-grained sands, with varying 
proportions of shell fragments, silt, and clay.  The dredged fill was emplaced on top of the shoal 
sands during the construction of TI, beginning in 1936.  Younger Bay Mud consisting of 
interbedded sand, silt, and clay underlies the shoal sands.  Figure 3-5 and Figure 3-6 present 
geologic cross sections of IR Site 32. 

3.4.2  Installation Restoration Site 32 Hydrogeology 

Groundwater-level measurements were collected from Hydropunch® boring locations during the 
EBS data gaps investigation (Shaw 2005a); however, these groundwater-level measurements 
were reported solely for documenting the soil/groundwater interface and the depth where 
groundwater samples were collected in specific borings.  Because Hydropunch® borings are not 
permanently constructed monitoring wells, water-level measurements in the borings were not 
acceptable for determining groundwater elevation or flow direction.  Groundwater elevation 
measurements collected during the petroleum program and the facilitywide groundwater 
monitoring program indicated groundwater on NAVSTA TI generally flows in a radial pattern 
from the center of the island outward toward the shoreline (see Figure 3-3). 

The height of the groundwater mound at the center of Treasure Island increases during the wet 
season (November through May) and diminishes during the dry season (June through October); 
therefore, the overall hydraulic gradient between the center of the island and the shoreline is 
greater during the wet season than the dry season.  In addition, as described in Section 3.3.3, tidal 
fluctuations also influence the hydraulic gradient at locations 200 to 250 feet from the shoreline 
(Tetra Tech 2002b).  
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6.0  BASELINE HUMAN HEALTH RISK ASSESSMENT FOR INSTALLATION 
RESTORATION SITE 32 

A baseline HHRA was performed to assess potential impacts to human health receptors from 
exposure to chemicals in soil and groundwater at IR Site 32.  The baseline risk assessment 
documents the hazards and provides information necessary for making risk management 
decisions concerning the necessity for or selection of remedial alternatives.  This section 
describes the approach used in the estimation of risk to human health, the rationale for the 
approach, and summarizes the risk results. 

Section 6.1 summarizes the methods and assumptions followed to conduct the baseline HHRA.  
Section 6.2 presents the results of the baseline HHRA, and Section 6.3 summarizes the 
uncertainties associated with the baseline HHRA.  Section 6.4 presents the conclusions and 
recommendations based on the results of the baseline HHRA.  Supplemental information about 
the HHRA is presented in Appendix I. 

The baseline HHRA for IR Site 32 was conducted in accordance with the EPA’s “Risk 
Assessment Guidance for Superfund” ([RAGS] EPA 1989b), along with Navy policy 
(Navy 2001b) and State of California guidance (DTSC 1992).   

6.1  METHODS AND ASSUMPTIONS 

This section summarizes the methods and assumptions used to conduct the baseline HHRA for 
IR Site 32.  The baseline HHRA methods are consistent with methods recommended by EPA 
(1989b), DTSC (1992), and the Navy (2001a, 2001b). 

Risk assessment guidance from EPA and DTSC require the evaluation of potential cancer risks 
and noncancer hazards that may result from exposure to all COPCs identified for a particular 
site; however, DTSC guidance on the COPC selection process differs from the Navy’s guidance 
(2001b), which is based on EPA RAGS Part A (EPA 1989b) and EPA RAGS Part D 
(EPA 2001b).  Furthermore, federal guidance indicates that EPA’s Superfund guidance 
(including the December 5, 2003, guidance on selecting toxicity factors developed by the Office 
of Solid Waste and Emergency Response [EPA 2003]) should be followed when conducting risk 
assessments at federal facilities.  DTSC, however, prefers an alternative method for selecting 
toxicity factors, such as advocating the use of the most health-protective of available federal and 
State of California toxicity values for evaluating potential cancer risks (DTSC 2005a).  To 
satisfy federal (Navy and EPA) and state (DTSC) requirements, risk estimates were prepared by 
two different methods, referred to as “Method 1” and “Method 2”.  Section 6.1.2 and 
Section 6.1.4 discuss the specifics for selecting COPCs and toxicity values for the two methods, 
respectively. 

An additional estimate of “total risk” was prepared; the total risk estimate consisted of all 
detected chemicals, including inorganic chemicals found to be within the ambient concentration 
range at NAVSTA TI.  This estimate was prepared using toxicity values from the DTSC-
preferred hierarchy as a comparative estimate to the “site-related risk” represented by Method 2.  
Site-related risk is the risk contributed by CERCLA releases and former site operations at 
NAVSTA TI. 
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6.1.1  Data Evaluation 

The first step of the HHRA process consisted of reviewing and evaluating available data and 
identifying COPCs in the environmental media (such as groundwater and soil) at IR Site 32.  
Soil and groundwater sampling results from investigations at IR Site 32 were reviewed to 
determine if the available data are representative of site conditions.  Sampling data were assessed 
spatially, both laterally and vertically, to identify possible data gaps or localized areas of concern 
(such as “hot spots”). 

All data without qualifiers and all data qualified as estimated (J) were used in the baseline 
HHRA.  Data qualified as not detected (U) were incorporated into the HHRA, but the approach 
for treating nondetected data depended on the relative frequency of detection, as described in 
Appendix I.  Consistent with EPA guidance, data qualified as rejected (R) were considered 
unusable for risk assessment purposes (EPA 1989a, 1992).  Chemicals for which all results were 
reported as not detected (U) are not included in the risk assessment.  In addition, nondetected 
results with elevated reporting limits (reporting limits greater than the maximum detected 
concentration) were excluded from consideration (EPA 1989b, Helsel, D.R. 2005). 

6.1.1.1  Soil Data 

Validated soil analytical data were aggregated into the following subsets, corresponding to depth 
intervals deemed relevant for potential exposures: 

• Surface soils, represented by soil samples collected from 0 to 2 feet bgs.  Surface soil 
data sets for IR Site 32 were used to evaluate potential direct contact exposures 
associated with future conditions assuming minimal soil redistribution and 
landscaping during redevelopment.  Since IR Site 32 is almost entirely paved, 
exposure to surface soil will only occur if pavement is not maintained.  Although a 
soil depth of 0 to 0.5 foot is sometimes used to evaluate exposure to surface soil, data 
were not collected from this specific soil depth interval because pavement or concrete 
almost covers the entire surface of IR Site 32 (see Figure 1-4 and Appendix A).  
Pavement typically is present to a depth of 0.2 ft bgs with an underlying base of silty 
sand with gravel to a depth of 1 to 2 ft bgs. 

• Combined surface and subsurface soils, represented by all soil samples collected 
above 8 feet bgs (depth to groundwater) within IR Site 32.  The combined surface and 
subsurface soil data set was used to evaluate potential direct contact exposures 
associated with unrestricted land use, including scenarios where future redevelopment 
activities could result in the redistribution of subsurface soils to the surface.  The 
combined surface and subsurface soil data set also was used to evaluate potential 
direct contact exposures to receptors involved with excavation activities during 
redevelopment (for example, construction workers) or receptors digging temporary 
trenches to repair any subsurface utility lines that may be present at these sites (for 
example, utility workers).  The chemical concentration data for volatile compounds 
detected in combined surface and subsurface soil to 8 feet bgs (depth to groundwater) 
also were used to evaluate potential “indirect” exposures (that is, exposure to vapors 
migrating from subsurface soil into indoor air) to future hypothetical indoor receptors.   
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Method 2 COPC Selection.  DTSC (1992) guidance was followed when identifying COPCs 
using Method 2.  Identification of COPCs using Method 2 eliminated chemicals that met the 
criteria presented below. 

• Inorganic chemicals with concentrations statistically similar to TI ambient 
concentrations.  As in Method 1, inorganic chemicals concentrations in soil at 
IR Site 32 were compared with concentrations of inorganic chemicals in NAVSTA TI 
ambient fill (PRC 1996) in accordance with Navy guidance (Navy 1998, 1999, 2002, 
2004a).  Details and results of the statistical analyses are presented in Appendix H.  
As previously discussed, an ambient analysis for chemicals in groundwater was not 
performed because inorganic concentrations from Hydropunch® samples are not 
directly comparable with the TI ambient data set for groundwater taken from 
monitoring wells. 

6.1.2.1  Soil Chemicals of Potential Concern  

The data sets used for selection of COPCs are consistent with the soil depth discussion in 
Section 6.1.1.1.  Method 1 and Method 2 COPCs in soil were selected for each of the following 
data sets: 

• Surface soil (0 to 2 feet bgs), site-wide COPCs (for direct contact) 

• Site-wide combined surface and subsurface soil (0 foot bgs to groundwater) COPCs 
(for direct contact) 

• Site-wide combined surface and subsurface soil (0 foot bgs to groundwater) VOCs 
(for indoor air vapor intrusion) 

Soil COPCs selected for direct contact exposures and the indoor air vapor intrusion pathway are 
provided below. 

Soil COPCs – Direct Contact Exposures 

The table below lists chemicals identified as Method 1 COPCs in soil for ingestion, dermal 
contact, and inhalation of vapors and particulates in outdoor air site-wide. 

Method 1 COPCs in Soil 
Surface Soil 

(0 to 2 feet bgs) 
Combined Surface and Subsurface Soil 

(0 feet bgs to groundwater) 
4,4’-DDD 4,4’-DDD 
4,4’-DDT 4,4’-DDT 

Aroclor-1260 Aroclor-1260 
Heptachlor Epoxide Heptachlor Epoxide 

Dioxins (TEQ) Dioxins (TEQ) 
Lead Lead 

 Benzo(a)pyrene 
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Heptachlor epoxide was detected in only one sample, thus it was considered for elimination 
based on the frequency of detection criteria for Method 1.  Based on a review of its chemical 
properties, heptachlor epoxide was considered potentially bioaccumulative (ATSDR 2005) and 
retained as a COPC.   

The table below lists the chemicals identified as COPCs in soil using Method 2 for ingestion, 
dermal contact, and inhalation of vapors and particulates in outdoor air site-wide. 

Method 2 COPCs in Soil 

Surface Soil  
(0 to 2 feet bgs) 

Combined Surface and Subsurface Soil  
(0 feet bgs to groundwater) 

4,4’-DDD 4,4’-DDD 
4,4’-DDE 4,4’-DDE 
4,4’-DDT 4,4’-DDT 

Aroclor-1254 Anthracene 
Aroclor-1260 Aroclor-1254 

Barium Aroclor-1260 
Benzo(a)anthracene Benzo(a)anthracene 
Benzo(k)fluoranthene Benzo(a)pyrene 

bis(2-ethylhexyl)phthalate Benzo(b)fluoranthene 
alpha-Chlordane Benzo(g,h,i)perylene 

gamma-Chlordane Benzo(k)fluoranthene 
Chrysene bis(2-ethylhexyl)phthalate 
Copper alpha-Chlordane 
Dieldrin gamma-Chlordane 

Dioxins (TEQ) Chrysene 
Endrin Dieldrin 

Endrin Aldehyde Diethylphthalate 
Fluoranthene Dioxins (TEQ) 
Heptachlor Endrin 

Heptachlor Epoxide Endrin Aldehyde 
Lead Fluoranthene 

Phenanthrene Heptachlor 
Pyrene Heptachlor Epoxide 

Selenium Indeno(1,2,3-cd)pyrene 
Zinc Lead 

 Phenanthrene 
 Pyrene 
 Selenium 
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Soil COPCs – Indoor Air Vapor Intrusion 

The table below lists chemicals identified as soil COPCs for the indoor air vapor pathway.  All 
volatile chemicals detected in combined surface and subsurface soil (0 foot bgs to groundwater) 
were retained as COPCs for both Method 1 and Method 2.  Figure 6-2 shows the locations where 
these COPCs were detected. 

Method 1 and Method 2 COPCs in Soil 
Anthracene 
Chrysene 

Phenanthrene 
Pyrene 

6.1.2.2  Groundwater Chemicals of Potential Concern 

Groundwater at TI is not designated as a potential municipal or domestic water supply 
(Water Board 1996 and Appendix J).  Because IR Site 32 groundwater is not a drinking water 
source, potential exposure to chemicals in groundwater is limited.  Three exposure pathways 
from groundwater contamination were considered potentially complete:  (1) dermal contact with 
groundwater in a trench (the future hypothetical construction worker only); (2) inhalation of 
vapors released to outdoor air in a trench (the future hypothetical construction worker only), and 
(3) inhalation of vapors released (via vadose zone soil transport) to indoor air (for future 
hypothetical residential and commercial/industrial receptors).  COPCs were identified for 
Method 1 and Method 2 based on the following groundwater data sets for each identified 
complete pathway at IR Site 32: 

• Groundwater for dermal exposure 

• Groundwater for outdoor air 

• Groundwater for indoor air vapor intrusion 

Groundwater COPCs – Dermal Exposure 

Under Method 1, all chemicals detected in groundwater were considered potential COPCs for the 
dermal contact pathway because appropriate risk-based screening criteria are unavailable for this 
pathway. Under Method 2, all chemicals detected in groundwater were also considered potential 
COPCs.  Hence, the same COPCs were identified under both Methods 1 and 2.  The table below 
presents the chemicals identified as COPCs for the dermal pathway using both Method 1 and 
Method 2.  
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Soil COPCs – Indoor Air Vapor Intrusion 

The table below lists chemicals identified as soil COPCs for the indoor air vapor pathway.  All 
volatile chemicals detected in combined surface and subsurface soil (0 foot bgs to groundwater) 
were retained as COPCs for both Method 1 and Method 2.  Figure 6-2 shows the locations where 
these COPCs were detected. 

Method 1 and Method 2 COPCs in Soil 
Anthracene 
Chrysene 

Phenanthrene 
Pyrene 

6.1.2.2  Groundwater Chemicals of Potential Concern 

Groundwater at TI is not designated as a potential municipal or domestic water supply 
(Water Board 1996 and Appendix J).  Because IR Site 32 groundwater is not a drinking water 
source, potential exposure to chemicals in groundwater is limited.  Three exposure pathways 
from groundwater contamination were considered potentially complete:  (1) dermal contact with 
groundwater in a trench (the future hypothetical construction worker only); (2) inhalation of 
vapors released to outdoor air in a trench (the future hypothetical construction worker only), and 
(3) inhalation of vapors released (via vadose zone soil transport) to indoor air (for future 
hypothetical residential and commercial/industrial receptors).  COPCs were identified for 
Method 1 and Method 2 based on the following groundwater data sets for each identified 
complete pathway at IR Site 32: 

• Groundwater for dermal exposure 

• Groundwater for outdoor air 

• Groundwater for indoor air vapor intrusion 

Groundwater COPCs – Dermal Exposure 

Under Method 1, all chemicals detected in groundwater were considered potential COPCs for the 
dermal contact pathway because appropriate risk-based screening criteria are unavailable for this 
pathway. Under Method 2, all chemicals detected in groundwater were also considered potential 
COPCs.  Hence, the same COPCs were identified under both Methods 1 and 2.  The table below 
presents the chemicals identified as COPCs for the dermal pathway using both Method 1 and 
Method 2.  
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Method 1 and Method 2 COPCs for Groundwater (Dermal Exposure) 
2-Methylnaphthalene Cobalt Nickel 
4-Methyl-2-pentanone Copper Silver 

Acenaphthene Fluorene Thallium 
Arsenic Lead Vanadium 
Barium Mercury Zinc 

Chromium Molybdenum  

Groundwater COPCs – Outdoor Air Inhalation 

Under Method 1, all VOCs detected in groundwater were considered potential COPCs for the 
outdoor inhalation pathway because appropriate risk-based screening criteria are unavailable for 
this pathway. Under Method 2, all VOCs detected in groundwater were also considered potential 
COPCs.  Hence, the same VOCs were identified under both Methods 1 and 2.  Of the chemicals 
detected in groundwater, only four were identified as volatile.  The table below presents these 
chemicals as COPCs for the outdoor air inhalation pathway.  Figure 6-3 shows the locations 
where these four COPCs were detected. 

Method 1 and Method 2 COPCs for Groundwater (Outdoor Air Inhalation) 
2-Methylnaphthalene Acenaphthene 
4-Methyl-2-pentanone Fluorene 

Groundwater COPCs – Indoor Air Vapor Intrusion 

No Method 1 COPCs were identified in groundwater for the inhalation of indoor air vapor 
pathway because the maximum detected concentrations of volatile chemicals in groundwater at 
IR Site 32 were less than EPA’s risk-based screening criteria used in this risk assessment.  For 
Method 2, risk-based screening criteria were not used to identify COPCs in groundwater at 
IR Site 32.  The table below lists the chemicals identified as Method 2 COPCs in groundwater 
for the inhalation of indoor air vapors pathway. 

Method 2 COPCs for Groundwater (Indoor Air Vapor Intrusion) 
2-Methylnaphthalene Acenaphthene 
4-Methyl-2-pentanone Fluorene 

6.1.3  Exposure Assessment 

The exposure assessment evaluates the nature and magnitude of potential exposures associated 
with IR Site 32.  The assessment includes a description of the exposure setting and land use, 
identification of current and potential receptors and exposure pathways, identification of 
exposure points, and estimation of exposure point concentrations (EPC) and chemical intakes.  
Each of the components of the exposure assessment is explained in the following subsections. 
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Method 1 and Method 2 COPCs for Groundwater (Dermal Exposure) 
2-Methylnaphthalene Cobalt Nickel 
4-Methyl-2-pentanone Copper Silver 

Acenaphthene Fluorene Thallium 
Arsenic Lead Vanadium 
Barium Mercury Zinc 

Chromium Molybdenum  

Groundwater COPCs – Outdoor Air Inhalation 

Under Method 1, all VOCs detected in groundwater were considered potential COPCs for the 
outdoor inhalation pathway because appropriate risk-based screening criteria are unavailable for 
this pathway. Under Method 2, all VOCs detected in groundwater were also considered potential 
COPCs.  Hence, the same VOCs were identified under both Methods 1 and 2.  Of the chemicals 
detected in groundwater, only four were identified as volatile.  The table below presents these 
chemicals as COPCs for the outdoor air inhalation pathway.  Figure 6-3 shows the locations 
where these four COPCs were detected. 

Method 1 and Method 2 COPCs for Groundwater (Outdoor Air Inhalation) 
2-Methylnaphthalene Acenaphthene 
4-Methyl-2-pentanone Fluorene 

Groundwater COPCs – Indoor Air Vapor Intrusion 

No Method 1 COPCs were identified in groundwater for the inhalation of indoor air vapor 
pathway because the maximum detected concentrations of volatile chemicals in groundwater at 
IR Site 32 were less than EPA’s risk-based screening criteria used in this risk assessment.  For 
Method 2, risk-based screening criteria were not used to identify COPCs in groundwater at 
IR Site 32.  The table below lists the chemicals identified as Method 2 COPCs in groundwater 
for the inhalation of indoor air vapors pathway. 

Method 2 COPCs for Groundwater (Indoor Air Vapor Intrusion) 
2-Methylnaphthalene Acenaphthene 
4-Methyl-2-pentanone Fluorene 

6.1.3  Exposure Assessment 

The exposure assessment evaluates the nature and magnitude of potential exposures associated 
with IR Site 32.  The assessment includes a description of the exposure setting and land use, 
identification of current and potential receptors and exposure pathways, identification of 
exposure points, and estimation of exposure point concentrations (EPC) and chemical intakes.  
Each of the components of the exposure assessment is explained in the following subsections. 
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6.1.3.1 Current Exposure Setting and Potential Receptors 

IR Site 32 is made up of portions of Parcel T111 and Parcel T115 and is approximately 2.6 acres.  
The site is located east of the wastewater treatment plant and north of IR Site 7 and IR Site 10 
(see Figure 1-2).  Three unoccupied buildings (445, 462, and 463) are present at IR Site 32.  The 
only current receptors are Rubicon Landscaping Services workers who access the site daily to 
retrieve equipment stored within IR Site 32.  Rubicon’s storage facility is outdoors, completely 
paved, fenced, and is adjacent to Building 445.  The presence of pavement not only prevents 
direct contact with soil and groundwater, but also acts as a barrier to prevent volatile chemicals 
from migrating to the outdoor air.  Migration of vapors to outdoor air through cracks in the 
pavement would therefore be minimal; thus, potential exposure of Rubicon Landscaping Service 
employees was not evaluated. 

6.1.3.2 Alternative Land Use and Potential Receptors 

According to the Reuse Plan (CCSF 1996), IR Site 32 is designated for reuse as 
“Residential/Open Space/Publicly Oriented Uses” and “Shoreline Open Space”.  Publicly 
oriented uses include hotels, theme park attractions, film production, destination entertainment 
activities, active and spectator recreational areas (including golf), and other similar uses.  
Although residences are not planned in many of the publicly oriented use areas, the Reuse Plan 
leaves open the possibility of employee housing and commercial/industrial buildings.   

To ensure compliance with EPA guidance and prepare alternative risk estimates for future 
unrestricted reuse, hypothetical redevelopment of IR Site 32 into residential or 
commercial/industrial property was considered.  Activity patterns of potential recreational 
receptors depend on the type of recreational-end use, although it is assumed that the exposure to 
contaminants would be less than for a commercial/industrial receptor.  As a conservative 
assumption, the HHRA assumed that potential exposure of hypothetical recreational receptors 
would be equal to that of hypothetical commercial/industrial receptors.  Construction workers 
involved in construction and digging activities as part of the implementation of such reuse could 
be exposed to COPCs.  The future hypothetical construction worker evaluation includes an 
evaluation of utility workers potentially exposed to chemicals in soil and groundwater if utilities 
need to be installed or repaired at IR Site 32.  EPA guidance recommends the evaluation of a 
future hypothetical residential exposure scenario to support risk management decisions, 
including formal changes to the NAVSTA TI redevelopment plan where land uses could include 
residential development (EPA 1989b).  

6.1.3.3 Identifying Exposure Pathways 

Receptors and exposure pathways at IR Site 32 were identified on the basis of several factors, 
including site configuration, potential land use, and activity patterns.   
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The routes of exposure quantitatively evaluated in this HHRA for the future hypothetical 
construction worker, commercial/industrial worker, and residential receptors include: 

• Incidental ingestion of soil 

• Dermal contact with soil 

• Inhalation of particulates/vapors from soil in outdoor air 

• Inhalation of chemical vapors from soil and groundwater released into indoor air (for 
future hypothetical commercial/industrial worker and resident receptors only).  
Unoccupied commercial buildings currently exist at IR Site 32 and may be used in the 
future, and/or new buildings may be constructed.  To evaluate both possibilities 
(future hypothetical commercial industrial receptors occupy the current commercial 
building or occupy a newly constructed building), the indoor air vapor intrusion 
exposure pathway was evaluated separately for existing buildings and hypothetical 
new structures.  The building (current or hypothetical) with the higher estimated 
indoor air concentrations was used for this exposure pathway.  Since no current 
residential buildings exist at IR Site 32, only future residential buildings were 
evaluated for the future hypothetical residential receptor. 

The inhalation of chemical vapors via the indoor air pathway was not evaluated for future 
hypothetical construction workers, as it was assumed that future construction activities would be 
restricted to the outdoors; however, there is potential for future hypothetical construction worker 
exposure to chemicals volatilizing from groundwater within a construction/utility trench given 
reduced air mixing and dispersion of contaminants.  Inhalation of chemical vapors from 
groundwater was therefore evaluated for the future hypothetical construction worker, using 
methods recommended by the Virginia Department of Environmental Quality ([VDEQ] 2004).  
Dermal contact with groundwater was also quantitatively evaluated for future hypothetical 
construction workers as they may come into contact with groundwater during excavation 
activities that intercept the shallow water table.  Although construction in saturated trench 
conditions is generally avoided and dewatering is commonly implemented for effective 
construction or repair activities, the potential exists for workers to enter a trench that contains 
standing groundwater in the absence of dewatering or personal protective equipment (PPE). 

Inhalation of vapor in outdoor air from groundwater was not evaluated for the resident or 
commercial/industrial worker because inhalation of vapor in indoor air from groundwater is 
expected to be the dominant pathway of exposure for inhalation of vapor from groundwater; 
however, inhalation of vapor in outdoor air from soil is evaluated for each of these receptors.  

Ingestion of homegrown produce was considered a potentially complete, but relatively 
insignificant, exposure pathway for future hypothetical residents at Site IR 32.  As suggested in 
the Reuse Plan, residential redevelopment on TI is likely to be limited to multi-family units or 
high-density housing (CCSF 1996).  In such areas, the growing of produce in meaningful 
amounts is considered unlikely (DTSC 1992) and therefore the homegrown produce pathway is 
not evaluated in this HHRA. 
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6.1.3.4 Exposure Points and Exposure Point Concentrations 

Potential exposure points are identified based on current and potential future population activity 
patterns and the relationship of those activities to the presence of contaminated media.  A 
location is identified as an exposure point if a human might ingest or have dermal contact with 
contaminated media or inhale contaminated air in the present or in the future.  Spatial locations 
of environmental sampling and the corresponding data were analyzed for IR Site 32.  The 
potential for localized areas of elevated concentrations were evaluated horizontally and 
vertically, and based on historical activities.  No localized contamination areas were identified 
and the distribution of chemical concentrations can be considered relatively homogenous. 

EPCs for the future hypothetical residential and commercial/industrial worker scenarios were 
calculated based on two potential site configurations.  Under one configuration, redevelopment 
would only disturb surface soils (0 to 2 feet bgs), such as with the removal of all existing asphalt 
and other ground cover.  As a result, the evaluation included both future hypothetical residential 
and future hypothetical commercial/industrial receptors after minimal disturbance 
redevelopment.  For the other configuration, redevelopment would be more intrusive and disturb 
surface and subsurface soils (0 feet bgs to groundwater).  As a result, the evaluation also 
included future hypothetical commercial/industrial, residential, and construction worker 
receptors after intrusive disturbance redevelopment.  EPCs for the future hypothetical 
construction worker were calculated only for the intrusive disturbance of surface and subsurface 
soils. 

EPCs were calculated following EPA guidance (EPA 2002b) for the following Method 1 and 
Method 2 data sets:  

• Site-wide surface soil (0 to 2 feet bgs) 

• Site-wide combined surface and subsurface soil (0 foot bgs to groundwater) 

• Groundwater 

Standard EPA methods were used to estimate EPCs for direct-contact exposures (for example, 
ingestion of soil) (EPA 2002b), and the EPC was based on the detected COPC concentrations in 
soil and groundwater.  Following the most recent guidance (Gilbert, R.O. 1987; EPA 2002b), 
UCL concentrations were calculated using distribution-dependent formulae, as described in 
Appendix H. 

EPCs in soil and groundwater for Method 1 and Method 2 and the basis for their calculations are 
presented in the RAGS Part D standard format (EPA 2001b) in Tables I-3.1 through I-3.7 of 
Appendix I.  Each table illustrates the distribution found to be relevant, following EPA guidance 
(2002b).  Following the most recent guidance, EPCs were calculated using distribution-
dependent formulae, following Gilbert, R.O. (1987) and EPA (2002b) as described in 
Appendix I. 
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For the future hypothetical construction worker, resident, and commercial/industrial worker land 
use scenarios at IR Site 32, it was assumed that all surface cover at the site (asphalt, building 
slabs, etc.) would be removed and site soil would be exposed.   

Indoor air EPCs were estimated using DTSC’s 2003 Vapor Intrusion Model (DTSC 2003), as 
described in Attachment I2 of Appendix I.  The vapor intrusion model provides an estimated 
attenuation coefficient that relates the indoor air vapor concentration in the indoor space to the 
vapor concentration at the source of contamination.  The model is constructed as both a steady-
state solution to vapor transport (infinite or nondiminishing source) and as a quasi-steady-state 
solution (finite or diminishing source).  For the evaluation of vapors from bulk soil sources, since 
soil contamination was assumed to extend from the surface to the top of the water table, the finite 
source solution for soil was applied to the vapor intrusion model.  It should be noted that an 
infinite contaminant source was assumed for groundwater and applied to the vapor intrusion 
model. 

EPCs for groundwater vapors migrating into a construction/utility trench were calculated using 
methods recommended by the VDEQ (2004).  The approach recommended by VDEQ is based 
on the combination of a vadose zone model to estimate volatilization of gases from contaminated 
groundwater into a trench, and a box model to estimate dispersion of the contaminants from the 
air inside the trench into the above ground atmosphere.  Given the shallow groundwater table at 
IR Site 32, it was assumed that volatilization occurred directly from pooled groundwater at the 
bottom of the trench.  Model inputs and results are discussed in Attachment I3 of Appendix I. 

EPCs for particulates and volatile compounds released from soil to outdoor air for the future 
hypothetical construction worker, resident and commercial/industrial worker land use scenarios 
were estimated using the EPCs for soil as the source term and the methodology provided by EPA 
Region IX in its memorandum on derivation of PRGs (EPA 2004e).  Outdoor air EPCs (in 
milligrams per cubic meter [mg/m3]) were estimated by multiplying the soil EPC by the 
reciprocals of the receptor-specific particulate emission factor (PEF) for particulates or the 
chemical-specific soil volatilization factor (VF) for volatile chemicals.  The PEF is a 
nonchemical-specific value that relates chemical concentrations in soil to airborne concentrations 
from fugitive dust emissions which may be inhaled.  A PEF of 1.316 x 109 cubic meters per 
kilogram (m3/kg) was used for future hypothetical residents and commercial/industrial workers.  
This assumes future partially vegetated (50 percent) soils at IR Site 32.  A PEF of 
1.0 x 106 m3/kg was used for future hypothetical construction workers as recommended for 
construction scenarios by DTSC (2005d) for California military facilities.  Chemical-specific 
VFs were taken from the EPA PRG Intercalculation Tables (EPA 2004e).  The VFs for volatile 
COPCs in soil used in the HHRA are provided in Table I-5 of Appendix I. 

6.1.3.5 Chemical Intake Estimates 

Under the exposure assessment, potential human populations and related exposure pathways 
were identified based on future alternative uses of the land.  This step also involved compiling or 
developing receptor-specific intake assumptions, estimating EPCs, and estimating daily chemical 
intakes for each receptor.  Together with chemical intakes, EPCs were used to estimate 
pathway-specific intakes (doses) for use in subsequent risk calculations.  For IR Site 32, future 
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hypothetical construction workers, residents, and commercial/industrial workers were evaluated.  
Figure 1-5 presents the CSM for the HHRA. 

Both a reasonable maximum exposure (RME) and a central tendency exposure (CTE) scenario 
were evaluated.  An RME scenario represents a plausible upper-end exposure, while a CTE 
scenario represents an average or more typical exposure.  Evaluating an RME scenario will 
address potential health effects to most of an exposed population; however, it will not include 
those highly sensitive individuals within a particular receptor population.  Future hypothetical 
construction workers, residents, and commercial/industrial workers were evaluated under both 
RME and CTE scenarios. 

Chemical intake estimates for the future hypothetical construction worker, adult/child resident, 
and commercial/industrial worker were developed following EPA guidance and using intake 
parameters from various regulatory agency sources (DTSC 2000; EPA 1989b, 1991a, 1997c, 
2001a, 2004c, 2004d).  RME intake parameters used for this risk assessment are presented in the 
table below. 

RME Intake Parameters 

Parameter Units 
Construction 

Worker 
Resident –

Adult 
Resident –

Child 
Commercial/ 

Industrial Worker
Soil ingestion rate Milligrams per day 330 100 200 100 
Exposure 
frequency 

Days per year 250 350 350 250 

Exposure duration Years 1 24 6 25 
Averaging time – 
noncarcinogens 

Days 365 8760 2190 9125 

Averaging time – 
carcinogens 

Days 25,550 25,550 25,550 25,550 

Body weight Kilogram per 
milligram 

70 70 15 70 

Daily Inhalation 
rate 

Cubic meter per 
day 

20 20 10 14 

Particulate 
emission factor 

Cubic meter per 
kilogram 

1.0 x 10+6 1.32 x 
10+9 

1.32 x 
10+9 

1.32 x 10+9 

Dermal surface 
area 

Square centimeter 5,700 (Soil) 
2,375 

(Groundwater) 

5,700 2,900 5,700 

Soil-to-skin 
adherence factor 

Milligram per 
square centimeter 

0.8 0.07 0.2 0.2 

Dermal Absorption 
Factor (see 
Table I-5 of 
Appendix I) 

Unitless Chemical-
specific 

Chemical
-specific 

Chemical
-specific 

Chemical-specific 
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6.1.3.1 Current Exposure Setting and Potential Receptors 

IR Site 32 is made up of portions of Parcel T111 and Parcel T115 and is approximately 2.6 acres.  
The site is located east of the wastewater treatment plant and north of IR Site 7 and IR Site 10 
(see Figure 1-2).  Three unoccupied buildings (445, 462, and 463) are present at IR Site 32.  The 
only current receptors are Rubicon Landscaping Services workers who access the site daily to 
retrieve equipment stored within IR Site 32.  Rubicon’s storage facility is outdoors, completely 
paved, fenced, and is adjacent to Building 445.  The presence of pavement not only prevents 
direct contact with soil and groundwater, but also acts as a barrier to prevent volatile chemicals 
from migrating to the outdoor air.  Migration of vapors to outdoor air through cracks in the 
pavement would therefore be minimal; thus, potential exposure of Rubicon Landscaping Service 
employees was not evaluated. 

6.1.3.2 Alternative Land Use and Potential Receptors 

According to the Reuse Plan (CCSF 1996), IR Site 32 is designated for reuse as 
“Residential/Open Space/Publicly Oriented Uses” and “Shoreline Open Space”.  Publicly 
oriented uses include hotels, theme park attractions, film production, destination entertainment 
activities, active and spectator recreational areas (including golf), and other similar uses.  
Although residences are not planned in many of the publicly oriented use areas, the Reuse Plan 
leaves open the possibility of employee housing and commercial/industrial buildings.   

To ensure compliance with EPA guidance and prepare alternative risk estimates for future 
unrestricted reuse, hypothetical redevelopment of IR Site 32 into residential or 
commercial/industrial property was considered.  Activity patterns of potential recreational 
receptors depend on the type of recreational-end use, although it is assumed that the exposure to 
contaminants would be less than for a commercial/industrial receptor.  As a conservative 
assumption, the HHRA assumed that potential exposure of hypothetical recreational receptors 
would be equal to that of hypothetical commercial/industrial receptors.  Construction workers 
involved in construction and digging activities as part of the implementation of such reuse could 
be exposed to COPCs.  The future hypothetical construction worker evaluation includes an 
evaluation of utility workers potentially exposed to chemicals in soil and groundwater if utilities 
need to be installed or repaired at IR Site 32.  EPA guidance recommends the evaluation of a 
future hypothetical residential exposure scenario to support risk management decisions, 
including formal changes to the NAVSTA TI redevelopment plan where land uses could include 
residential development (EPA 1989b).  

6.1.3.3 Identifying Exposure Pathways 

Receptors and exposure pathways at IR Site 32 were identified on the basis of several factors, 
including site configuration, potential land use, and activity patterns.   
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6.1.3.4 Exposure Points and Exposure Point Concentrations 

Potential exposure points are identified based on current and potential future population activity 
patterns and the relationship of those activities to the presence of contaminated media.  A 
location is identified as an exposure point if a human might ingest or have dermal contact with 
contaminated media or inhale contaminated air in the present or in the future.  Spatial locations 
of environmental sampling and the corresponding data were analyzed for IR Site 32.  The 
potential for localized areas of elevated concentrations were evaluated horizontally and 
vertically, and based on historical activities.  No localized contamination areas were identified 
and the distribution of chemical concentrations can be considered relatively homogenous. 

EPCs for the future hypothetical residential and commercial/industrial worker scenarios were 
calculated based on two potential site configurations.  Under one configuration, redevelopment 
would only disturb surface soils (0 to 2 feet bgs), such as with the removal of all existing asphalt 
and other ground cover.  As a result, the evaluation included both future hypothetical residential 
and future hypothetical commercial/industrial receptors after minimal disturbance 
redevelopment.  For the other configuration, redevelopment would be more intrusive and disturb 
surface and subsurface soils (0 feet bgs to groundwater).  As a result, the evaluation also 
included future hypothetical commercial/industrial, residential, and construction worker 
receptors after intrusive disturbance redevelopment.  EPCs for the future hypothetical 
construction worker were calculated only for the intrusive disturbance of surface and subsurface 
soils. 

EPCs were calculated following EPA guidance (EPA 2002b) for the following Method 1 and 
Method 2 data sets:  

• Site-wide surface soil (0 to 2 feet bgs) 

• Site-wide combined surface and subsurface soil (0 foot bgs to groundwater) 

• Groundwater 

Standard EPA methods were used to estimate EPCs for direct-contact exposures (for example, 
ingestion of soil) (EPA 2002b), and the EPC was based on the detected COPC concentrations in 
soil and groundwater.  Following the most recent guidance (Gilbert, R.O. 1987; EPA 2002b), 
UCL concentrations were calculated using distribution-dependent formulae, as described in 
Appendix H. 

EPCs in soil and groundwater for Method 1 and Method 2 and the basis for their calculations are 
presented in the RAGS Part D standard format (EPA 2001b) in Tables I-3.1 through I-3.7 of 
Appendix I.  Each table illustrates the distribution found to be relevant, following EPA guidance 
(2002b).  Following the most recent guidance, EPCs were calculated using distribution-
dependent formulae, following Gilbert, R.O. (1987) and EPA (2002b) as described in 
Appendix I. 
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For the future hypothetical construction worker, resident, and commercial/industrial worker land 
use scenarios at IR Site 32, it was assumed that all surface cover at the site (asphalt, building 
slabs, etc.) would be removed and site soil would be exposed.   

Indoor air EPCs were estimated using DTSC’s 2003 Vapor Intrusion Model (DTSC 2003), as 
described in Attachment I2 of Appendix I.  The vapor intrusion model provides an estimated 
attenuation coefficient that relates the indoor air vapor concentration in the indoor space to the 
vapor concentration at the source of contamination.  The model is constructed as both a steady-
state solution to vapor transport (infinite or nondiminishing source) and as a quasi-steady-state 
solution (finite or diminishing source).  For the evaluation of vapors from bulk soil sources, since 
soil contamination was assumed to extend from the surface to the top of the water table, the finite 
source solution for soil was applied to the vapor intrusion model.  It should be noted that an 
infinite contaminant source was assumed for groundwater and applied to the vapor intrusion 
model. 

EPCs for groundwater vapors migrating into a construction/utility trench were calculated using 
methods recommended by the VDEQ (2004).  The approach recommended by VDEQ is based 
on the combination of a vadose zone model to estimate volatilization of gases from contaminated 
groundwater into a trench, and a box model to estimate dispersion of the contaminants from the 
air inside the trench into the above ground atmosphere.  Given the shallow groundwater table at 
IR Site 32, it was assumed that volatilization occurred directly from pooled groundwater at the 
bottom of the trench.  Model inputs and results are discussed in Attachment I3 of Appendix I. 

EPCs for particulates and volatile compounds released from soil to outdoor air for the future 
hypothetical construction worker, resident and commercial/industrial worker land use scenarios 
were estimated using the EPCs for soil as the source term and the methodology provided by EPA 
Region IX in its memorandum on derivation of PRGs (EPA 2004e).  Outdoor air EPCs (in 
milligrams per cubic meter [mg/m3]) were estimated by multiplying the soil EPC by the 
reciprocals of the receptor-specific particulate emission factor (PEF) for particulates or the 
chemical-specific soil volatilization factor (VF) for volatile chemicals.  The PEF is a 
nonchemical-specific value that relates chemical concentrations in soil to airborne concentrations 
from fugitive dust emissions which may be inhaled.  A PEF of 1.316 x 109 cubic meters per 
kilogram (m3/kg) was used for future hypothetical residents and commercial/industrial workers.  
This assumes future partially vegetated (50 percent) soils at IR Site 32.  A PEF of 
1.0 x 106 m3/kg was used for future hypothetical construction workers as recommended for 
construction scenarios by DTSC (2005d) for California military facilities.  Chemical-specific 
VFs were taken from the EPA PRG Intercalculation Tables (EPA 2004e).  The VFs for volatile 
COPCs in soil used in the HHRA are provided in Table I-5 of Appendix I. 

6.1.3.5 Chemical Intake Estimates 

Under the exposure assessment, potential human populations and related exposure pathways 
were identified based on future alternative uses of the land.  This step also involved compiling or 
developing receptor-specific intake assumptions, estimating EPCs, and estimating daily chemical 
intakes for each receptor.  Together with chemical intakes, EPCs were used to estimate 
pathway-specific intakes (doses) for use in subsequent risk calculations.  For IR Site 32, future 
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hypothetical construction workers, residents, and commercial/industrial workers were evaluated.  
Figure 1-5 presents the CSM for the HHRA. 

Both a reasonable maximum exposure (RME) and a central tendency exposure (CTE) scenario 
were evaluated.  An RME scenario represents a plausible upper-end exposure, while a CTE 
scenario represents an average or more typical exposure.  Evaluating an RME scenario will 
address potential health effects to most of an exposed population; however, it will not include 
those highly sensitive individuals within a particular receptor population.  Future hypothetical 
construction workers, residents, and commercial/industrial workers were evaluated under both 
RME and CTE scenarios. 

Chemical intake estimates for the future hypothetical construction worker, adult/child resident, 
and commercial/industrial worker were developed following EPA guidance and using intake 
parameters from various regulatory agency sources (DTSC 2000; EPA 1989b, 1991a, 1997c, 
2001a, 2004c, 2004d).  RME intake parameters used for this risk assessment are presented in the 
table below. 

RME Intake Parameters 

Parameter Units 
Construction 

Worker 
Resident –

Adult 
Resident –

Child 
Commercial/ 

Industrial Worker
Soil ingestion rate Milligrams per day 330 100 200 100 
Exposure 
frequency 

Days per year 250 350 350 250 

Exposure duration Years 1 24 6 25 
Averaging time – 
noncarcinogens 

Days 365 8760 2190 9125 

Averaging time – 
carcinogens 

Days 25,550 25,550 25,550 25,550 

Body weight Kilogram per 
milligram 

70 70 15 70 

Daily Inhalation 
rate 

Cubic meter per 
day 

20 20 10 14 

Particulate 
emission factor 

Cubic meter per 
kilogram 

1.0 x 10+6 1.32 x 
10+9 

1.32 x 
10+9 

1.32 x 10+9 

Dermal surface 
area 

Square centimeter 5,700 (Soil) 
2,375 

(Groundwater) 

5,700 2,900 5,700 

Soil-to-skin 
adherence factor 

Milligram per 
square centimeter 

0.8 0.07 0.2 0.2 

Dermal Absorption 
Factor (see 
Table I-5 of 
Appendix I) 

Unitless Chemical-
specific 

Chemical
-specific 

Chemical
-specific 

Chemical-specific 
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Current Surface Soil      

(0 to 2 feet bgs)
Soil Surface Soil

Resident Adult Ingestion None There are no current residential receptors at Site 32.

Dermal Absorption None There are no current residential receptors at Site 32.

Child Ingestion None There are no current residential receptors at Site 32.

Dermal Absorption None There are no current residential receptors at Site 32.
Commercial/Industrial 

Worker Adult Ingestion Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Dermal Absorption Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Construction Worker Adult Ingestion None There are no current Construction Worker receptors at Site 32. 

Dermal Absorption None There are no current Construction Worker receptors at Site 32. 
Particulates/Vapors Resident Adult Inhalation None There are no current residential receptors at Site 32.

Child Inhalation None There are no current residential receptors at Site 32.
Commercial/Industrial 

Worker Adult Inhalation Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Construction Worker Adult Inhalation None There are no current Construction Worker receptors at Site 32. 
Future Surface Soil      

(0 to 2 feet bgs)
Soil Surface Soil

Resident Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Child Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Ingestion None
Under the identified redevelopment scenarios in the 1996 Treasure Island Reuse 
Plan, minimal surface regrading is not expected.  This pathway is addressed for 
the subsurface depth interval.

Dermal Absorption None
Under the identified redevelopment scenarios in the 1996 Treasure Island Reuse 
Plan, minimal surface regrading is not expected.  This pathway is addressed for 
the subsurface depth interval.

Particulates/Vapors
Resident Adult Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Future 

(continued)
Surface Soil      

(0 to 2 feet bgs) 
(continued)

Particulates/Vapors 
(continued) Commercial/Industrial 

Worker Adult Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Inhalation None Even under a redevelopment scenario with minimal surface regrading this 
exposure is not complete for surface depths.

Future Subsurface Soil
(0 to groundwater)

Soil Combined Surface and 
Subsurface Soil Resident Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Child Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Ingestion Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Ingestion Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Homegrown Produce Resident Adult Ingestion None There is a zoning ordinance that makes this  pathway   incomplete.

Child Ingestion None There is a zoning ordinance that makes this  pathway   incomplete.
Particulates and 

Vapors Resident Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Construction Worker Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Future Subsurface Soil   
(0 bgs to 

groundwater)

Vapors Vapors from Subsurface 
Soil to Indoor Air Via 

Vapor Intrusion
Resident Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Inhalation Quant.

The Treasure Island Reuse Plan allows for commercial  buildings at Site 32.  
Volatile compounds in soils down to groundwater may migrate into indoor air 
making this pathway complete.

Construction Worker Adult Inhalation None Construction Workers are considered only outdoor receptors.
Future Groundwater Groundwater Tap Water from Shallow 

Groundwater Resident Adult Ingestion None Groundwater at TI does not meet requirements as a potable water source.  This 
pathway is considered incomplete.

Dermal Absorption 
During Bathing or 

Showering
None Groundwater at TI does not meet requirements as a potable water source.  This 

pathway is considered incomplete.

Child Ingestion None Groundwater at TI does not meet requirements as a potable water source.  This 
pathway is considered incomplete.

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air (continued)
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Future 

(continued)
Groundwater 
(continued)

Groundwater 
(continued)

Tap Water from Shallow 
Groundwater          
(continued)

Resident             
(continued)

Child        
(continued)

Dermal Absorption 
During Bathing or 

Showering
None Groundwater at TI does not meet requirements as a potable water source.  This 

pathway is considered incomplete.

Commercial/Industrial 
Worker Adult Ingestion None Use of groundwater for industrial purposes does not likely occur, and is not likely 

to occur in the future.

Dermal Absorption None Use of groundwater for industrial purposes does not likely occur, and is not likely 
to occur in the future.

Notes:
a Exposures to a construction worker are considered protective of exposures to a utility/maintenance worker.

Definitions:
bgs Below ground surface
COPC Chemical of potential concern
EPA U.S. Environmental Protection Agency
HHRA Human health risk assessment 
IR Installation Restoration
NAVSTA Naval Station
None Risks contributed by this pathway not quantitatively evaluated in the human health risk assessment
Quant. Quantitative.  Exposure route quantitatively evaluated in this HHRA.
RI Remedial Investigation
TI Treasure Island
VOC Volatile organic compound
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TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface Soil 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 21 22 95 0 3.40E-02 - 4.85E+00 NA -- NA -- N TEQ

67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 18 22 82 0 3.20E-02 - 6.73E-01 NA -- NA -- N TEQ

55673897 1,2,3,4,7,8,9-HPCDF 1.96E+00 J 4.57E+01 J ng/kg S32-T002 14 22 64 0 4.10E-02 - 8.57E-01 NA -- NA -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 15 22 68 0 2.60E-02 - 1.71E+00 NA -- NA -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 17 22 77 0 1.50E-02 - 3.93E-01 NA -- NA -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.73E-01 J 1.09E+02 J ng/kg T111HP031 17 22 77 0 2.50E-02 - 1.51E+00 NA -- NA -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 7.97E-01 J 1.41E+01 J ng/kg S32-T012 14 22 64 0 1.60E-02 - 3.81E-01 NA -- NA -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 17 22 77 0 2.40E-02 - 1.49E+00 NA -- NA -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 7 22 32 0 2.00E-02 - 4.86E-01 NA -- NA -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 12 22 55 0 2.00E-02 - 1.59E+00 NA -- NA -- N TEQ

57117416 1,2,3,7,8-PECDF 2.47E-01 J 8.68E+00 J ng/kg T111HP011 15 22 68 0 1.40E-02 - 9.68E-01 NA -- NA -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.62E-01 1.12E+01 ng/kg T111HP031 15 22 68 0 1.70E-02 - 4.41E-01 NA -- NA -- N TEQ

57117314 2,3,4,7,8-PECDF 2.86E-01 NJ 1.64E+01 NJ ng/kg T111HP028 16 21 76 0 1.30E-02 - 2.99E-01 NA -- NA -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 22 45 1 1.10E-02 - 5.66E-01 NA -- NA -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 13 22 59 0 3.30E-02 - 1.17E+00 NA -- NA -- N TEQ

72548 4,4'-DDD 1.00E-03 J 3.86E+00 J mg/kg T111HP012 19 64 30 0 3.40E-03 - 1.80E-01 3.86E+00 -- 2.40E+00 ca -- Y ASL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 28 64 44 0 3.40E-03 - 1.80E-01 1.30E+00 -- 1.70E+00 ca -- N BSL

50293 4,4'-DDT 3.00E-04 J 3.64E+00 J mg/kg T111HP005 26 64 41 0 3.40E-03 - 1.80E-01 3.64E+00 -- 1.70E+00 ca* -- Y ASL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 8 52 15 0 9.60E-02 - 1.80E-01 8.40E-01 -- 3.10E+01 nc -- N BAL, BSL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 69 1 18 3.40E-02 - 4.30E-02 4.80E-02 -- 2.20E-01 ca** -- N BSL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 52 69 75 0 3.40E-02 - 7.20E+00 7.90E+01 -- 2.20E-01 ca** -- Y ASL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 52 52 100 0 7.10E-02 - 1.40E-01 1.21E+01 -- 3.90E-01 ca* -- N BAL

7440393 Barium 6.40E+00 J 1.61E+02 J mg/kg T111HP010 52 52 100 0 3.20E-02 - 7.90E-02 1.61E+02 -- 5.40E+03 nc -- N BSL

56553 Benzo(a)anthracene 1.20E-02 J 1.20E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 1.20E-02 -- 6.20E-01 ca -- N BSL

207089 Benzo(k)fluoranthene 5.50E-02 J 5.50E-02 J mg/kg T111HP022 1 72 1 51 2.50E-02 - 1.10E-01 5.50E-02 -- 6.20E+00 ca -- N BSL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 52 12 0 3.00E-03 - 9.40E-03 4.10E-01 -- 1.50E+02 nc -- N BAL, BSL

7440439 Cadmium 7.30E-02 J 6.80E-01 J mg/kg T111HP021 11 52 21 0 6.70E-03 - 1.80E-02 6.80E-01 -- 3.70E+01 nc -- N BAL, BSL

7440473 Chromium a 7.60E+00 5.70E+01 mg/kg T115HP003 52 52 100 0 7.20E-03 - 2.80E-02 5.70E+01 -- 2.10E+02 ca -- N BAL, BSL

218019 Chrysene 1.10E-02 J 1.10E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 1.10E-02 -- 6.20E+01 ca -- N BSL

7440484 Cobalt 3.40E+00 2.91E+01 mg/kg T111HP010 52 52 100 0 1.40E-02 - 3.80E-02 2.91E+01 -- 9.00E+02 ca** -- N BAL, BSL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface Soil 7440508 Copper 3.50E+00 7.23E+02 mg/kg T115HP004 52 52 100 0 2.70E-02 - 1.10E-01 7.23E+02 -- 3.10E+03 nc -- N BSL

(continued) 60571 Dieldrin 3.90E-03 3.90E-03 mg/kg T111HP028 1 64 2 23 3.40E-03 - 3.60E-03 3.90E-03 -- 3.00E-02 ca -- N BSL

72208 Endrin 2.00E-04 J 2.00E-04 J mg/kg T111HP005 1 64 2 63 3.40E-03 - 3.40E-03 2.00E-04 -- 1.80E+01 nc -- N BSL

7421934 Endrin aldehyde b 2.00E-04 J 1.20E-01 J mg/kg T111HP038 8 64 12 2 3.10E-03 - 3.30E-02 1.20E-01 -- 1.80E+01 nc -- N BSL

206440 Fluoranthene 1.50E-02 J 3.60E-02 J mg/kg T111HP013 2 72 3 53 2.50E-02 - 6.90E-01 3.60E-02 -- 2.30E+03 nc -- N BSL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 4.50E-02 -- 1.10E-01 ca -- N BSL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 5.80E-02 -- 5.30E-02 ca* -- Y ASL

7439921 Lead* 2.40E+00 9.94E+02 mg/kg T115HP004 53 53 100 0 3.40E-02 - 8.80E-02 9.94E+02 -- 4.00E+02 nc -- Y ASL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 36 52 69 0 2.00E-03 - 2.40E-02 4.40E+00 -- 2.30E+01 nc -- N BAL, BSL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 52 8 0 1.70E-02 - 4.60E-02 2.20E+00 -- 3.90E+02 nc -- N BAL, BSL

7440020 Nickel 1.22E+01 7.29E+01 mg/kg T111HP009 52 52 100 0 1.80E-02 - 6.10E-02 7.29E+01 -- 1.60E+03 nc -- N BAL, BSL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 20 22 91 0 3.60E-02 - 1.92E+01 NA -- NA -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 18 22 82 0 3.60E-02 - 8.46E-01 NA -- NA -- N TEQ

85018 Phenanthrene c 1.10E-02 J 5.20E-02 J mg/kg T115HP002 3 72 4 53 2.50E-02 - 3.40E-01 5.20E-02 -- 2.20E+04 nc -- N BSL

129000 Pyrene 1.20E-02 J 1.40E-02 J mg/kg T111HP036 2 72 3 70 2.60E-02 - 2.70E-02 1.40E-02 -- 2.30E+03 nc -- N BSL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 28 52 54 0 7.70E-02 - 1.60E-01 3.50E+00 -- 3.90E+02 nc -- N BSL

7440224 Silver 4.40E-02 J 3.90E-01 J mg/kg T111HP016 4 52 8 0 1.50E-02 - 4.10E-02 3.90E-01 -- 3.90E+02 nc -- N BAL, BSL

NA TEQ (Dioxin) d -- -- -- -- -- -- -- 0 -- - -- 8.93E-05 -- 3.90E-06 ca -- Y ASL

7440622 Vanadium 1.07E+01 4.46E+01 mg/kg T115HP008 52 52 100 0 6.70E-03 - 3.60E-02 4.46E+01 -- 7.80E+01 nc -- N BAL, BSL

7440666 Zinc 1.43E+01 2.40E+02 mg/kg T115HP007 52 52 100 0 2.30E-02 - 1.40E-01 2.40E+02 -- 2.30E+04 nc -- N BSL

5103719 alpha-Chlordane e 9.00E-05 J 1.59E+00 J mg/kg T111HP024 15 64 23 0 1.70E-03 - 9.50E-02 1.59E+00 -- 1.60E+00 ca* -- N BSL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 8 36 22 28 3.40E-01 - 3.00E+00 2.20E-01 -- 3.50E+01 ca* -- N BSL

5103742 gamma-Chlordane e 3.00E-04 J 1.41E+00 J mg/kg T111HP024 21 64 33 0 1.70E-03 - 9.50E-02 1.41E+00 -- 1.60E+00 ca* -- N BSL

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

ca = Cancer PRG 

(1) Maximum detected concentration used as screening value. ca* = Cancer PRG, but noncancer PRG is < 100X cancer PRG

(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical ca** = Cancer PRG, but noncancer PRG is < 10X cancer PRG

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. CAS = Chemical Abstracts Service

Refer to Appendix H for more information on the ambient analysis. COPC = Chemical of Potential Concern
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TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes (continued): Definitions (continued):

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). EPA = U.S. Environmental Protection Agency

(4) Rationale Codes:    ft bgs = feet below ground surface

Selection  Reason: Concentration for screening above screening level (ASL) HHRA = Human Health Risk Assessment

IR - Installation Restoration

Deletion Reason: Site concentrations are below or within ambient levels (BAL) J = Estimated Value
Concentration for screening below screening level (BSL) mg/kg = Milligrams per kilogram

Evaluated as dioxin TEQ (TEQ) NAVSTA - Naval Station

nc = Non-cancer PRG  

ng/kg = Nanograms per kilogram

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d)

b PRG for endrin was used as a surrogate.

c PRG for anthracene used as a surrogate

d For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  However, for the  screening process, the maximum estimated dioxin (TEQ) for a single sample was used. 

e PRG for chlordane used as a surrogate

* Soil action level (Tetra Tech 2002) used as screening toxicity value.
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U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface  and 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 25 28 89 0 2.70E-02 - 4.85E+00 NA -- NA -- N TEQ

Subsurface 67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 21 28 75 0 2.60E-02 - 6.73E-01 NA -- NA -- N TEQ

Soil 55673897 1,2,3,4,7,8,9-HPCDF 3.15E-01 J 4.57E+01 J ng/kg S32-T002 17 28 61 0 3.70E-02 - 8.57E-01 NA -- NA -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 18 28 64 0 1.50E-02 - 1.71E+00 NA -- NA -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 20 28 71 0 1.50E-02 - 3.93E-01 NA -- NA -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.28E-01 J 1.09E+02 J ng/kg T111HP031 21 28 75 0 1.50E-02 - 1.51E+00 NA -- NA -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 2.20E-01 J 1.41E+01 J ng/kg S32-T012 17 28 61 0 1.50E-02 - 3.81E-01 NA -- NA -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 20 28 71 0 1.40E-02 - 1.49E+00 NA -- NA -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 8 28 29 0 1.90E-02 - 4.86E-01 NA -- NA -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 14 28 50 0 1.30E-02 - 1.59E+00 NA -- NA -- N TEQ

57117416 1,2,3,7,8-PECDF 9.20E-02 J 8.68E+00 J ng/kg T111HP011 18 28 64 0 8.00E-03 - 9.68E-01 NA -- NA -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.22E-01 J 1.12E+01 J ng/kg T111HP031 18 28 64 0 1.60E-02 - 4.41E-01 NA -- NA -- N TEQ

57117314 2,3,4,7,8-PECDF 1.89E-01 J 1.64E+01 J ng/kg T111HP028 19 27 70 0 7.00E-03 - 2.99E-01 NA -- NA -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 28 36 1 7.00E-03 - 1.06E+00 NA -- NA -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 14 28 50 0 1.90E-02 - 1.17E+00 NA -- NA -- N TEQ

72548 4,4'-DDD 2.00E-04 J 3.86E+00 J mg/kg T111HP012 29 126 23 0 3.40E-03 - 1.80E-01 3.86E+00 -- 2.4E+00 ca -- Y ASL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 39 126 31 0 3.40E-03 - 1.80E-01 1.30E+00 -- 1.7E+00 ca -- N BSL

50293 4,4'-DDT 2.00E-04 J 3.64E+00 J mg/kg T111HP005 40 126 32 0 3.40E-03 - 1.80E-01 3.64E+00 -- 1.7E+00 ca* -- Y ASL

120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 8.60E-02 -- 2.2E+04 nc -- N BSL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 15 104 14 0 9.60E-02 - 1.80E-01 8.40E-01 -- 3.1E+01 nc -- N BAL, BSL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 135 1 25 3.40E-02 - 4.30E-02 4.80E-02 -- 2.2E-01 ca** -- N BSL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 81 135 60 0 3.40E-02 - 7.20E+00 7.90E+01 -- 2.2E-01 ca** -- Y ASL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 104 104 100 0 7.10E-02 - 1.60E-01 1.21E+01 -- 3.9E-01 ca* -- N BAL, BSL

7440393 Barium 2.30E+00 J 1.61E+02 J mg/kg T111HP010 104 104 100 0 3.20E-02 - 7.90E-02 1.61E+02 -- 5.4E+03 nc -- N BAL, BSL

56553 Benzo(a)anthracene 1.20E-02 J 1.30E-01 J mg/kg T111HP024 7 142 5 80 2.50E-02 - 4.00E-01 1.30E-01 -- 6.2E-01 ca -- N BSL

50328 Benzo(a)pyrene 1.40E-02 J 1.30E-01 J mg/kg
T111HP015, 
T111HP024 6 142 4 80 2.50E-02 - 4.00E-01 1.30E-01 -- 6.2E-02 ca -- Y ASL

205992 Benzo(b)fluoranthene 5.20E-02 J 2.60E-01 J mg/kg T111HP024 3 142 2 73 2.50E-02 - 4.00E-01 2.60E-01 -- 6.2E-01 ca -- N BSL

191242 Benzo(g,h,i)perylene 1.30E-02 J 8.10E-02 J mg/kg T111HP024 4 142 3 90 2.50E-02 - 3.80E-01 8.10E-02 -- 2.3E+03 nc -- N BSL

207089 Benzo(k)fluoranthene 1.50E-02 J 7.90E-02 J mg/kg T111HP009 4 142 3 90 2.50E-02 - 4.00E-01 7.90E-02 -- 6.2E+00 ca -- N BSL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface  and 7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 104 6 0 3.00E-03 - 9.70E-03 4.10E-01 -- 1.5E+02 nc -- N BAL, BSL

Subsurface 7440439 Cadmium 2.80E-02 J 6.80E-01 J mg/kg T111HP021 16 104 15 0 6.70E-03 - 1.80E-02 6.80E-01 -- 3.7E+01 nc -- N BAL, BSL

Soil 7440473 Chromium a 7.60E+00 5.70E+01 mg/kg T115HP003 104 104 100 0 7.20E-03 - 3.10E-02 5.70E+01 -- 2.1E+02 ca -- N BAL, BSL

(continued) 218019 Chrysene 1.10E-02 J 1.60E-01 J mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 1.60E-01 -- 6.2E+01 ca -- N BSL

7440484 Cobalt 1.80E+00 2.91E+01 mg/kg T111HP010 104 104 100 0 1.40E-02 - 3.90E-02 2.91E+01 -- 9.0E+02 ca** -- N BAL, BSL

7440508 Copper 1.00E+00 J 7.23E+02 J mg/kg T115HP004 102 104 98 0 2.70E-02 - 1.10E-01 7.23E+02 -- 3.1E+03 nc -- N BAL, BSL

60571 Dieldrin 3.90E-03 9.70E-03 mg/kg T111HP038 2 126 2 30 3.40E-03 - 4.30E-03 9.70E-03 -- 3.0E-02 ca -- N BSL

84662 Diethylphthalate 2.00E-01 J 2.00E-01 J mg/kg T111HP006 1 72 1 71 3.70E-01 - 3.70E-01 2.00E-01 -- 4.9E+04 nc -- N BSL

72208 Endrin 2.00E-04 J 5.00E-04 J mg/kg T111HP007 2 126 2 124 3.40E-03 - 3.60E-03 5.00E-04 -- 1.8E+01 nc -- N BSL

7421934 Endrin aldehyde b 2.00E-04 J 3.00E-01 J mg/kg T111HP038 11 126 9 0 3.10E-03 - 1.70E-01 3.00E-01 -- 1.8E+01 nc -- N BSL

206440 Fluoranthene 1.30E-02 J 2.90E-01 J mg/kg T111HP009 11 142 8 70 2.50E-02 - 6.90E-01 2.90E-01 -- 2.3E+03 nc -- N BSL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 4.50E-02 -- 1.1E-01 ca -- N BSL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 5.80E-02 -- 5.3E-02 ca* -- Y ASL

193395 Indeno(1,2,3-cd)pyrene 4.30E-02 J 7.40E-02 J mg/kg T111HP024 3 142 2 90 2.50E-02 - 3.80E-01 7.40E-02 -- 6.2E-01 ca -- N BSL

7439921 Lead* 1.10E+00 9.94E+02 mg/kg T115HP004 105 105 100 0 3.40E-02 - 9.20E-02 9.94E+02 -- 4.0E+02 nc -- Y ASL, AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 54 104 52 0 2.00E-03 - 2.40E-02 4.40E+00 -- 2.3E+01 nc -- N BAL, BSL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 104 4 0 1.70E-02 - 5.50E-02 2.20E+00 -- 3.9E+02 nc -- N BAL, BSL

7440020 Nickel 8.50E+00 7.29E+01 mg/kg T111HP009 104 104 100 0 1.80E-02 - 6.30E-02 7.29E+01 -- 1.6E+03 nc -- N BAL, BSL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 24 28 86 0 2.80E-02 - 1.92E+01 NA -- NA -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 21 28 75 0 2.70E-02 - 8.46E-01 NA -- NA -- N TEQ

85018 Phenanthrene c 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 2.80E-01 -- 2.2E+04 nc -- N BSL

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 3.50E-01 -- 2.3E+03 nc -- N BSL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 58 104 56 0 7.70E-02 - 1.60E-01 3.50E+00 -- 3.9E+02 nc -- N BSL

7440224 Silver 4.40E-02 J 2.26E+01 J mg/kg T111HP008 9 104 9 0 1.50E-02 - 4.10E-02 2.26E+01 -- 3.9E+02 nc -- N BAL, BSL

NA TEQ (Dioxin) d -- -- -- -- -- -- -- -- -- - -- 8.93E-05 -- ####### ca -- Y ASL

7440622 Vanadium 6.50E+00 4.46E+01 mg/kg T115HP008 104 104 100 0 6.70E-03 - 3.80E-02 4.46E+01 -- 7.8E+01 nc -- N BAL, BSL

7440666 Zinc 5.20E+00 2.40E+02 mg/kg T115HP007 104 104 100 0 2.30E-02 - 1.40E-01 2.40E+02 -- 2.3E+04 nc -- N BAL, BSL

5103719 alpha-Chlordane e 9.00E-05 J 1.59E+00 J mg/kg T111HP024 17 126 13 0 1.70E-03 - 9.50E-02 1.59E+00 -- 1.6E+00 ca* -- N BSL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 15 72 21 57 3.40E-01 - 3.00E+00 2.20E-01 -- 3.5E+01 ca* -- N BSL

5103742 gamma-Chlordane e
3.00E-04 J 1.41E+00 J mg/kg T111HP024 25 126 20 0 1.70E-03 - 9.50E-02 1.41E+00 -- 1.6E+00 ca* -- N BSL
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
ca = Cancer PRG

(1) Maximum detected concentration used as screening value. ca* = Cancer PRG, but noncancer PRG is < 100X cancer PRG
(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical ca** = Cancer PRG, but noncancer PRG is < 10X cancer PRG

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. CAS = Chemical Abstracts Service
Refer to Appendix H for more information on the ambient analysis. COPC = Chemical of Potential Concern

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). EPA = U.S. Environmental Protection Agency
(4) Rationale Codes:    ft bgs = feet below ground surface

Selection  Reason: GW = Depth to groundwater
Site concentrations are above ambient levels (AAL) HHRA = Human Health Risk Assessment
Concentration for screening above screening level (ASL) IR - Installation Restoration

Deletion Reason: J = Estimated Value
Site concentrations are below or within ambient levels (BAL) mg/kg = Milligrams per kilogram
Concentration for screening below screening level (BSL) NA - Not Applicable
Evaluated as dioxin TEQ (TEQ) NAVSTA - Naval Station

nc = Non-cancer PRG  
a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) ng/kg = Nanograms per kilogram
b PRG for endrin was used as a surrogate. RAGS = Risk Assessment Guidelines for Superfund
c PRG for anthracene used as a surrogate TI - Treasure Island
d For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  However, for the  screening process, the maximum estimated -- = Not available

dioxin (TEQ) for a single sample was used. 
e PRG for chlordane used as a surrogate
* Soil action level (Tetra Tech 2002) used as screening toxicity value.

References:
Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the Navy, Southwest Division, Naval Facilities

Engineering Command, San Diego, California.  September 18.
U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.
Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.
Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.3:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1 and Method 2, Groundwater (Dermal Contact Pathway) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1)        (1) (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 -- -- -- -- -- Y DET

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

7440382 Arsenic 1.43E+01 J 1.38E+02 µg/l T111HP021 7 12 58 0 1.40E+00 - 1.50E+00 -- -- -- -- -- Y DET

7440393 Barium 1.63E+01 J 3.14E+02 µg/l T111HP021 7 12 58 0 9.00E-01 - 1.10E+00 -- -- -- -- -- Y DET

7440473 Chromium 4.90E+00 J 5.03E+02 µg/l T111HP021 9 12 75 0 2.70E-01 - 5.00E-01 -- -- -- -- -- Y DET

7440484 Cobalt 1.20E+01 2.26E+02 µg/l T111HP021 6 12 50 0 2.80E-01 - 6.70E-01 -- -- -- -- -- Y DET

7440508 Copper 2.87E+01 2.18E+02 µg/l T111HP021 5 12 42 0 5.20E-01 - 1.10E+00 -- -- -- -- -- Y DET

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

7439921 Lead 1.80E+00 J 1.91E+02 µg/l T111HP021 7 12 58 0 8.80E-01 - 1.60E+00 -- -- -- -- -- Y DET

7439976 Mercury 8.80E-02 J 5.80E-01 µg/l T111HP021 7 12 58 0 1.20E-02 - 2.80E-02 -- -- -- -- -- Y DET

7439987 Molybdenum 3.70E-01 J 3.70E-01 J µg/l T115HP004 1 12 8 11 3.40E-01 - 3.40E-01 -- -- -- -- -- Y DET

7440020 Nickel 6.90E+00 J 6.45E+02 µg/l T111HP021 9 12 75 0 3.50E-01 - 1.10E+00 -- -- -- -- -- Y DET

7440224 Silver 6.03E+01 6.03E+01 µg/l T111HP021 1 12 8 0 3.00E-01 - 6.50E-01 -- -- -- -- -- Y DET

7440280 Thallium 2.40E+00 J 4.50E+00 J µg/l T111HP019 2 12 17 4 1.40E+00 - 1.50E+00 -- -- -- -- -- Y DET

7440622 Vanadium 1.04E+01 4.82E+02 µg/l T111HP021 10 12 83 0 3.80E-01 - 6.60E-01 -- -- -- -- -- Y DET

7440666 Zinc 3.72E+01 9.55E+02 µg/l T111HP021 6 12 50 0 4.60E-01 - 1.30E+00 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
CAS = Chemical Abstracts Service

(1) Minimum/maximum detected concentration. COPC = Chemical of Potential Concern
(2) Maximum detected concentration used as screening value. EPA = U.S. Environmental Protection Agency
(3) Ambient values are not presented because site samples were collected via hydropunch and are not comparable to Treasure Island ambient values (Tetra Tech 2001). HHRA = Human Health Risk Assessment
(4) No appropriate toxicity screening values available for dermal contact with groundwater pathway. IR - Installation Restoration
(5) Rationale Codes    J = Estimated Value

Selection Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

µg/L = Micrograms per liter

-- = Not available

References:

Tetra Tech EM Inc. (Tetra Tech).  2001.  "Final Technical Memorandum.  Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California.”  Department of the Navy, Naval Facilities Engineering Command,

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.4:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1) (2)          (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 7.00E+00 -- 3.3E+03 nc -- -- N BSL

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 2.00E+00 -- 1.4E+04 nc -- -- N BSL

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 6.00E-01 -- ** nc -- -- N BSL

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 3.00E+00 -- ** nc -- -- N BSL

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as relevant for selecting COPCs for the vapor inhalation from volatile chemicals in COPC = Chemical of Potential Concern

groundwater pathway.  A volatile organic compound was defined as having a molecular weight less than 200 grams per mole and a Henry's Law constant EPA = U.S. Environmental Protection Agency
greater than 10-5 atmosphere-cubic meter per mole (EPA 2004d).  HHRA = Human Health Risk Assessment

(2) Minimum/maximum detected concentration. IR - Installation Restoration

(3) Maximum detected concentration used as screening value. J = Estimated Value

(4) Risk-based screening levels from Table 2c of EPA (2002a) draft subsurface vapor intrusion guidance. NAVSTA - Naval Station

(5) Rationale Codes:   nc = Non-cancer PRG  
Deletion Reason: Concentration for screening below screening level (BSL) RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island
µg/l = microgram per liter
-- = Not available
** = Screening toxicity value is not available.  The target soil gas concentration exceeds 
        maximum possible vapor concentration so the pathway is incomplete.

References:

U.S. Environmental Protection Agency (EPA).  2002a.  "OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway From Groundwater and Soils (Subsurface Vapor Intrusion Guidance)."  November. On-Line Address: http://www.epa.gov/correctiv

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.5:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1)             (1) (2) (3) (4) (5)

Surface and 120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 -- -- -- -- -- Y DET

Subsurface Soil 218019 Chrysene 1.10E-02 J 1.60E-01 mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

(Vapor) 85018 Phenanthrene 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as relevant for selecting COPCs for the vapor inhalation from volatile chemicals in COPC = Chemical of Potential Concern

soil pathway.  A volatile organic compound was defined as having a molecular weight less than 200 grams per mole and a Henry's Law constant EPA = U.S. Environmental Protection Agency
greater than 10-5 atmosphere-cubic meter per mole (EPA 2004d).  ft bgs = feet below ground surface

(2) Minimum/maximum detected concentration. HHRA = Human Health Risk Assessment

(3) No concentration designated as screening value. IR - Installation Restoration

(4) No appropriate toxicity screening values available for inhalation of vapors migrating from soil into indoor air pathway. J = Estimated Value

(5) Rationale Codes.    mg/kg = Milligrams per kilogram

Selection  Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

References:

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Surface Soil 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 21 22 95 0 3.40E-02 - 4.85E+00 -- -- -- -- N TEQ

67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 18 22 82 0 3.20E-02 - 6.73E-01 -- -- -- -- N TEQ

55673897 1,2,3,4,7,8,9-HPCDF 1.96E+00 J 4.57E+01 J ng/kg S32-T002 14 22 64 0 4.10E-02 - 8.57E-01 -- -- -- -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 15 22 68 0 2.60E-02 - 1.71E+00 -- -- -- -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 17 22 77 0 1.50E-02 - 3.93E-01 -- -- -- -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.73E-01 J 1.09E+02 J ng/kg T111HP031 17 22 77 0 2.50E-02 - 1.51E+00 -- -- -- -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 7.97E-01 J 1.41E+01 J ng/kg S32-T012 14 22 64 0 1.60E-02 - 3.81E-01 -- -- -- -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 17 22 77 0 2.40E-02 - 1.49E+00 -- -- -- -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 7 22 32 0 2.00E-02 - 4.86E-01 -- -- -- -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 12 22 55 0 2.00E-02 - 1.59E+00 -- -- -- -- N TEQ

57117416 1,2,3,7,8-PECDF 2.47E-01 J 8.68E+00 J ng/kg T111HP011 15 22 68 0 1.40E-02 - 9.68E-01 -- -- -- -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.62E-01 1.12E+01 ng/kg T111HP031 15 22 68 0 1.70E-02 - 4.41E-01 -- -- -- -- N TEQ

57117314 2,3,4,7,8-PECDF 2.86E-01 NJ 1.64E+01 NJ ng/kg T111HP028 16 21 76 0 1.30E-02 - 2.99E-01 -- -- -- -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 22 45 1 1.10E-02 - 5.66E-01 -- -- -- -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 13 22 59 0 3.30E-02 - 1.17E+00 -- -- -- -- N TEQ

72548 4,4'-DDD 1.00E-03 J 3.86E+00 J mg/kg T111HP012 19 64 30 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 28 64 44 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

50293 4,4'-DDT 3.00E-04 J 3.64E+00 J mg/kg T111HP005 26 64 41 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 8 52 15 0 9.60E-02 - 1.80E-01 -- -- -- -- N BAL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 69 1 18 3.40E-02 - 4.30E-02 -- -- -- -- Y NAL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 52 69 75 0 3.40E-02 - 7.20E+00 -- -- -- -- Y NAL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 52 52 100 0 7.10E-02 - 1.40E-01 -- -- -- -- N BAL

7440393 Barium 6.40E+00 J 1.61E+02 J mg/kg T111HP010 52 52 100 0 3.20E-02 - 7.90E-02 -- -- -- -- Y AAL

56553 Benzo(a)anthracene 1.20E-02 J 1.20E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 -- -- -- -- Y NAL

207089 Benzo(k)fluoranthene 5.50E-02 J 5.50E-02 J mg/kg T111HP022 1 72 1 51 2.50E-02 - 1.10E-01 -- -- -- -- Y NAL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 52 12 0 3.00E-03 - 9.40E-03 -- -- -- -- N BAL

7440439 Cadmium 7.30E-02 J 6.80E-01 J mg/kg T111HP021 11 52 21 0 6.70E-03 - 1.80E-02 -- -- -- -- N BAL

7440473 Chromiuma 7.60E+00 5.70E+01 mg/kg T115HP003 52 52 100 0 7.20E-03 - 2.80E-02 -- -- -- -- N BAL

218019 Chrysene 1.10E-02 J 1.10E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 -- -- -- -- Y NAL

7440484 Cobalt 3.40E+00 2.91E+01 mg/kg T111HP010 52 52 100 0 1.40E-02 - 3.80E-02 -- -- -- -- N BAL

7440508 Copper 3.50E+00 7.23E+02 mg/kg T115HP004 52 52 100 0 2.70E-02 - 1.10E-01 -- -- -- -- Y AAL

60571 Dieldrin 3.90E-03 3.90E-03 mg/kg T111HP028 1 64 2 23 3.40E-03 - 3.60E-03 -- -- -- -- Y NAL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface Soil 72208 Endrin 2.00E-04 J 2.00E-04 J mg/kg T111HP005 1 64 2 63 3.40E-03 - 3.40E-03 -- -- -- -- Y NAL

(continued) 7421934 Endrin aldehyde 2.00E-04 J 1.20E-01 J mg/kg T111HP038 8 64 12 2 3.10E-03 - 3.30E-02 -- -- -- -- Y NAL

206440 Fluoranthene 1.50E-02 J 3.60E-02 J mg/kg T111HP013 2 72 3 53 2.50E-02 - 6.90E-01 -- -- -- -- Y NAL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

7439921 Lead 2.40E+00 9.94E+02 mg/kg T115HP004 53 53 100 0 3.40E-02 - 8.80E-02 -- -- -- -- Y AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 36 52 69 0 2.00E-03 - 2.40E-02 -- -- -- -- N BAL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 52 8 0 1.70E-02 - 4.60E-02 -- -- -- -- N BAL

7440020 Nickel 1.22E+01 7.29E+01 mg/kg T111HP009 52 52 100 0 1.80E-02 - 6.10E-02 -- -- -- -- N BAL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 20 22 91 0 3.60E-02 - 1.92E+01 -- -- -- -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 18 22 82 0 3.60E-02 - 8.46E-01 -- -- -- -- N TEQ

85018 Phenanthrene 1.10E-02 J 5.20E-02 J mg/kg T115HP002 3 72 4 53 2.50E-02 - 3.40E-01 -- -- -- -- Y NAL

129000 Pyrene 1.20E-02 J 1.40E-02 J mg/kg T111HP036 2 72 3 70 2.60E-02 - 2.70E-02 -- -- -- -- Y NAL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 28 52 54 0 7.70E-02 - 1.60E-01 -- -- -- -- Y AAL

7440224 Silver 4.40E-02 J 3.90E-01 J mg/kg T111HP016 4 52 8 0 1.50E-02 - 4.10E-02 -- -- -- -- N BAL

NA TEQ (Dioxin)b N/A N/A NA NA NA NA NA NA N/A - N/A -- -- -- -- Y NAL

7440622 Vanadium 1.07E+01 4.46E+01 mg/kg T115HP008 52 52 100 0 6.70E-03 - 3.60E-02 -- -- -- -- N BAL

7440666 Zinc 1.43E+01 2.40E+02 mg/kg T115HP007 52 52 100 0 2.30E-02 - 1.40E-01 -- -- -- -- Y AAL

5103719 alpha-Chlordane 9.00E-05 J 1.59E+00 J mg/kg T111HP024 15 64 23 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 8 36 22 28 3.40E-01 - 3.00E+00 -- -- -- -- Y NAL

5103742 gamma-Chlordane 3.00E-04 J 1.41E+00 J mg/kg T111HP024 21 64 33 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical COPC = Chemical of Potential Concern

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. EPA = U.S. Environmental Protection Agency

Refer to Appendix H for more information on the ambient analysis. ft bgs = feet below ground surface

HHRA = Human Health Risk Assessment

(2) Rationale Codes.    IR - Installation Restoration

Selection  Reason: Site concentrations are above ambient levels (AAL) J = Estimated Value

No ambient levels available for comparison (NAL) mg/kg = Milligrams per kilogram

NA - Not Applicable

Deletion Reason: Site concentrations are below or within ambient levels (BAL) NAVSTA - Naval Station

Evaluated as dioxin TEQ (TEQ) ng/kg = Nanograms per kilogram

RAGS = Risk Assessment Guidelines for Superfund
a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) TI - Treasure Island

b For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  -- = Not available

References:

Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the

Engineering Command, San Diego, California.  September 18.

U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.

Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.

Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface  and 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 25 28 89 0 2.70E-02 - 4.85E+00 -- -- -- -- N TEQ

Subsurface 67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 21 28 75 0 2.60E-02 - 6.73E-01 -- -- -- -- N TEQ

Soil 55673897 1,2,3,4,7,8,9-HPCDF 3.15E-01 J 4.57E+01 J ng/kg S32-T002 17 28 61 0 3.70E-02 - 8.57E-01 -- -- -- -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 18 28 64 0 1.50E-02 - 1.71E+00 -- -- -- -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 20 28 71 0 1.50E-02 - 3.93E-01 -- -- -- -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.28E-01 J 1.09E+02 J ng/kg T111HP031 21 28 75 0 1.50E-02 - 1.51E+00 -- -- -- -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 2.20E-01 J 1.41E+01 J ng/kg S32-T012 17 28 61 0 1.50E-02 - 3.81E-01 -- -- -- -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 20 28 71 0 1.40E-02 - 1.49E+00 -- -- -- -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 8 28 29 0 1.90E-02 - 4.86E-01 -- -- -- -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 14 28 50 0 1.30E-02 - 1.59E+00 -- -- -- -- N TEQ

57117416 1,2,3,7,8-PECDF 9.20E-02 J 8.68E+00 J ng/kg T111HP011 18 28 64 0 8.00E-03 - 9.68E-01 -- -- -- -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.22E-01 J 1.12E+01 J ng/kg T111HP031 18 28 64 0 1.60E-02 - 4.41E-01 -- -- -- -- N TEQ

57117314 2,3,4,7,8-PECDF 1.89E-01 J 1.64E+01 J ng/kg T111HP028 19 27 70 0 7.00E-03 - 2.99E-01 -- -- -- -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 28 36 1 7.00E-03 - 1.06E+00 -- -- -- -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 14 28 50 0 1.90E-02 - 1.17E+00 -- -- -- -- N TEQ

72548 4,4'-DDD 2.00E-04 J 3.86E+00 J mg/kg T111HP012 29 126 23 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 39 126 31 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

50293 4,4'-DDT 2.00E-04 J 3.64E+00 J mg/kg T111HP005 40 126 32 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 15 104 14 0 9.60E-02 - 1.80E-01 -- -- -- -- N BAL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 135 1 25 3.40E-02 - 4.30E-02 -- -- -- -- Y NAL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 81 135 60 0 3.40E-02 - 7.20E+00 -- -- -- -- Y NAL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 104 104 100 0 7.10E-02 - 1.60E-01 -- -- -- -- N BAL

7440393 Barium 2.30E+00 J 1.61E+02 J mg/kg T111HP010 104 104 100 0 3.20E-02 - 7.90E-02 -- -- -- -- N BAL

56553 Benzo(a)anthracene 1.20E-02 J 1.30E-01 J mg/kg T111HP024 7 142 5 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

50328 Benzo(a)pyrene 1.40E-02 J 1.30E-01 J mg/kg
T111HP015, 
T111HP024 6 142 4 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

205992 Benzo(b)fluoranthene 5.20E-02 J 2.60E-01 J mg/kg T111HP024 3 142 2 73 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

191242 Benzo(g,h,i)perylene 1.30E-02 J 8.10E-02 J mg/kg T111HP024 4 142 3 90 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

207089 Benzo(k)fluoranthene 1.50E-02 J 7.90E-02 J mg/kg T111HP009 4 142 3 90 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 104 6 0 3.00E-03 - 9.70E-03 -- -- -- -- N BAL

7440439 Cadmium 2.80E-02 J 6.80E-01 J mg/kg T111HP021 16 104 15 0 6.70E-03 - 1.80E-02 -- -- -- -- N BAL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface  and 7440473 Chromiuma 7.60E+00 5.70E+01 mg/kg T115HP003 104 104 100 0 7.20E-03 - 3.10E-02 -- -- -- -- N BAL

Subsurface 218019 Chrysene 1.10E-02 J 1.60E-01 J mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

Soil 7440484 Cobalt 1.80E+00 2.91E+01 mg/kg T111HP010 104 104 100 0 1.40E-02 - 3.90E-02 -- -- -- -- N BAL

(continued) 7440508 Copper 1.00E+00 J 7.23E+02 J mg/kg T115HP004 102 104 98 0 2.70E-02 - 1.10E-01 -- -- -- -- N BAL

60571 Dieldrin 3.90E-03 9.70E-03 mg/kg T111HP038 2 126 2 30 3.40E-03 - 4.30E-03 -- -- -- -- Y NAL

84662 Diethylphthalate 2.00E-01 J 2.00E-01 J mg/kg T111HP006 1 72 1 71 3.70E-01 - 3.70E-01 -- -- -- -- Y NAL

72208 Endrin 2.00E-04 J 5.00E-04 J mg/kg T111HP007 2 126 2 124 3.40E-03 - 3.60E-03 -- -- -- -- Y NAL

7421934 Endrin aldehyde 2.00E-04 J 3.00E-01 J mg/kg T111HP038 11 126 9 0 3.10E-03 - 1.70E-01 -- -- -- -- Y NAL

206440 Fluoranthene 1.30E-02 J 2.90E-01 J mg/kg T111HP009 11 142 8 70 2.50E-02 - 6.90E-01 -- -- -- -- Y NAL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

193395 Indeno(1,2,3-cd)pyrene 4.30E-02 J 7.40E-02 J mg/kg T111HP024 3 142 2 90 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

7439921 Lead 1.10E+00 9.94E+02 mg/kg T115HP004 105 105 100 0 3.40E-02 - 9.20E-02 -- -- -- -- Y AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 54 104 52 0 2.00E-03 - 2.40E-02 -- -- -- -- N BAL

75092 Methylene chloride 6.00E-04 J 1.00E-03 J mg/kg T111HP015 3 36 8 33 5.50E-03 - 5.80E-03 -- -- -- -- Y NAL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 104 4 0 1.70E-02 - 5.50E-02 -- -- -- -- N BAL

7440020 Nickel 8.50E+00 7.29E+01 mg/kg T111HP009 104 104 100 0 1.80E-02 - 6.30E-02 -- -- -- -- N BAL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 24 28 86 0 2.80E-02 - 1.92E+01 -- -- -- -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 21 28 75 0 2.70E-02 - 8.46E-01 -- -- -- -- N TEQ

85018 Phenanthrene 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 58 104 56 0 7.70E-02 - 1.60E-01 -- -- -- -- Y AAL

7440224 Silver 4.40E-02 J 2.26E+01 J mg/kg T111HP008 9 104 9 0 1.50E-02 - 4.10E-02 -- -- -- -- N BAL

NA TEQ (Dioxin)b N/A N/A N/A N/A N/A N/A N/A N/A N/A - N/A -- -- -- -- Y NAL

7440622 Vanadium 6.50E+00 4.46E+01 mg/kg T115HP008 104 104 100 0 6.70E-03 - 3.80E-02 -- -- -- -- N BAL

7440666 Zinc 5.20E+00 2.40E+02 mg/kg T115HP007 104 104 100 0 2.30E-02 - 1.40E-01 -- -- -- -- N BAL

5103719 alpha-Chlordane 9.00E-05 J 1.59E+00 J mg/kg T111HP024 17 126 13 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 15 72 21 57 3.40E-01 - 3.00E+00 -- -- -- -- Y NAL

5103742 gamma-Chlordane 3.00E-04 J 1.41E+00 J mg/kg T111HP024 25 126 20 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
CAS = Chemical Abstracts Service

(1) Maximum detected concentration used as screening value. COPC = Chemical of Potential Concern
(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical EPA = U.S. Environmental Protection Agency

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. ft bgs = feet below ground surface
Refer to Appendix H for more information on the ambient analysis. HHRA = Human Health Risk Assessment

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). IR - Installation Restoration
(4) Rationale Codes.    J = Estimated Value

Selection  Reason: Site concentrations are above ambient levels (AAL) mg/kg = Milligrams per kilogram
No ambient levels available for comparison (NAL) NA - Not Applicable

NAVSTA - Naval Station
Deletion Reason: Site concentrations are below or within ambient levels (BAL) ng/kg = Nanograms per kilogram

Evaluated as dioxin TEQ (TEQ) RAGS = Risk Assessment Guidelines for Superfund
TI - Treasure Island

a Hexavalent chromium was not analyzed for at Site 30.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) -- = Not available
b For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.

References:
Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the

Engineering Command, San Diego, California.  September 18.
U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.
Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.
Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.8:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  Value Source (Y/N) Deletion

(1) (2)           (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 -- -- -- -- -- Y DET

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as vapor inhalation from volatile chemicals in groundwater is the only COPC = Chemical of Potential Concern

complete or potentially complete exposure pathway evaluated.  A volatile organic compound was defined as having a molecular weight less than EPA = U.S. Environmental Protection Agency
200 grams per mole and a Henry's Law constant greater than 10 -5 atmosphere-cubic meter per mole (EPA 2004d).  HHRA = Human Health Risk Assessment

(2) Minimum/maximum detected concentration. IR - Installation Restoration

(3) No concentration designated as screening value. J = Estimated Value

(4) Not Applicable.  COPC selection independent of toxicity screening for Method 2 risk evaluation µg/l = microgram per liter

(5) Rationale Codes:   NA = Not applicable

Selection Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

References:

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface Soil 4,4'-DDD mg/kg 8.39E-02 3.54E-01 NP 3.86E+00 J 3.54E-01 mg/kg (3) (2)

4,4'-DDT mg/kg 1.13E-01 3.90E-01 NP 3.64E+00 J 3.90E-01 mg/kg (3) (2)

Aroclor-1260 mg/kg 3.15E+00 5.98E+00 NP 7.90E+01 J 5.98E+00 mg/kg (2) (2)

Dioxins (TEQ) N/A N/A N/A N/A N/A 3.77E-05 mg/kg N/A N/A

Heptachlor Epoxide mg/kg 4.23E-03 9.71E-03 NP 5.80E-02 9.71E-03 mg/kg (4) (3)

Lead mg/kg 4.69E+01 1.70E+02 NP 9.94E+02 1.70E+02 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.
DF Detection frequency
EPA U.S. Environmental  Protection Agency
EPC Exposure point concentration
ft bgs Feet Below ground surface
HHRA Human Health Risk Assessment
IR Installation Restoration
J Estimated value
mg/kg Milligrams per kilogram
N/A Not applicable
NAVSTA Naval Station
RAGS Risk Assessment Guidelines for Superfund
TI Treasure Island
UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

Exposure Point Concentration
 UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Notes (continued):

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 
(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 
Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  
Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration
(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)
(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)
(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).
     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.
(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).
(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  
Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)
(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).
     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.
(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).
(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.
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TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency
        and Remedial Response.  Washington, DC.  December.
EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 
    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface and 4,4'-DDD mg/kg 4.41E-02 1.82E-01 NP 3.86E+00 J 1.82E-01 mg/kg (3) (2)

Subsurface 4,4'-DDT mg/kg 6.40E-02 2.06E-01 NP 3.64E+00 J 2.06E-01 mg/kg (3) (2)

Soil Aroclor-1260 mg/kg 2.18E+00 3.44E+00 NP 7.90E+01 J 3.44E+00 mg/kg (2) (2)

Benzo(a)pyrene mg/kg 2.61E-02 4.71E-02 NP 1.30E-01 J 4.71E-02 mg/kg (4) (3)

Dioxins (TEQ) N/A N/A N/A N/A N/A 2.93E-05 mg/kg N/A N/A

Heptachlor Epoxide mg/kg 3.07E-03 6.09E-03 NP 5.80E-02 6.09E-03 mg/kg (4) (3)

Lead mg/kg 2.60E+01 8.90E+01 NP 9.94E+02 8.90E+01 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

GW Groundwater

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable

NAVSTA Naval Station

ng/kg Nanogram per kilogram

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Notes (continued):

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationale

Groundwater 2-Methylnaphthalene µg/l N/A N/A N/A 7.00E+00 J 7.00E+00 µg/l (5) (4)

4-Methyl-2-pentanone µg/l N/A N/A N/A 2.00E+00 J 2.00E+00 µg/l (5) (4)

Acenaphthene µg/l N/A N/A N/A 6.00E-01 J 6.00E-01 µg/l (5) (4)

Arsenic µg/l 3.98E+01 6.36E+01 NP 1.38E+02 J 6.36E+01 µg/l (2) (2)

Barium µg/l 9.06E+01 1.56E+02 NP 3.14E+02 J 1.56E+02 µg/l (2) (2)

Chromium µg/l 1.07E+02 1.90E+02 NP 5.03E+02 J 1.90E+02 µg/l (2) (2)

Cobalt µg/l 4.69E+01 8.74E+01 NP 2.26E+02 8.74E+01 µg/l (2) (2)

Copper µg/l 4.28E+01 1.23E+02 NP 2.18E+02 1.23E+02 µg/l (3) (2)

Fluorene µg/l N/A N/A N/A 3.00E+00 J 3.00E+00 µg/l (5) (4)

Lead µg/l 3.85E+01 7.45E+01 NP 1.91E+02 J 7.45E+01 µg/l (2) (2)

Mercury µg/l 2.17E-01 3.17E-01 NP 5.80E-01 J 3.17E-01 µg/l (2) (2)

Molybdenum µg/l N/A N/A N/A 3.70E-01 J 3.70E-01 µg/l (5) (4)

Nickel µg/l 1.26E+02 2.49E+02 NP 6.45E+02 J 2.49E+02 µg/l (2) (2)

Silver µg/l 5.71E+00 2.76E+01 NP 6.03E+01 2.76E+01 µg/l (4) (3)

Thallium µg/l 1.18E+00 3.55E+00 NP 4.50E+00 J 3.55E+00 µg/l (3) (2)

Vanadium µg/l 1.03E+02 1.78E+02 NP 4.82E+02 1.78E+02 µg/l (2) (2)

Zinc µg/l 1.62E+02 3.28E+02 NP 9.55E+02 3.28E+02 µg/l (2) (2)

Exposure Point Concentration1

 UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Notes:

1 Maximum detected concentrations used as EPC for this pathway.

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

µg/l Micrograms per liter

N/A Not applicable, no result reported because the sample size was less than 4.

NAVSTA Naval Station

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Notes (continued):

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value2

Statistic Rationale

Surface and Anthracene mg/kg 1.62E-02 -- 8.60E-02 J 8.60E-02 mg/kg -- --

Subsurface Chrysene mg/kg 2.72E-02 -- 1.60E-01 J 1.60E-01 mg/kg -- --

Soil Phenanthrene mg/kg 4.01E-02 -- 2.80E-01 J 2.80E-01 mg/kg -- --

Pyrene mg/kg 7.99E-02 -- 3.50E-01 J 3.50E-01 mg/kg -- --

Notes:

1 Maximum detected concentration used for the source concentration when modeling indoor air concentration EPC.  See Attacment I2 for modeled air concentrations.

2 Value used as source concentration for modeling.

See Appendix H for a detailed description of the statistical methods used.

EPA U.S. Environmental  Protection Agency

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable, no result reported because the sample size was less than 4.

NAVSTA Naval Station

ng/kg Nanogram per kilogram

RAGS Risk Assessment Guidelines for Superfund

Exposure Point Concentration1

UCL
(Distribution)

Maximum
Concentration

(Qualifier)
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TABLE I-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Notes (continued):

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

-- Not Applicable 

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Surface Soil 4,4'-DDD mg/kg 8.39E-02 3.54E-01 NP 3.86E+00 J 3.54E-01 mg/kg (3) (2)

4,4'-DDE mg/kg 3.62E-02 1.32E-01 NP 1.30E+00 J 1.32E-01 mg/kg (3) (2)

4,4'-DDT mg/kg 1.13E-01 3.90E-01 NP 3.64E+00 J 3.90E-01 mg/kg (3) (2)

alpha-Chlordane mg/kg 2.82E-02 1.37E-01 NP 1.59E+00 J 1.37E-01 mg/kg (3) (2)

Aroclor-1254 mg/kg 1.80E-02 2.69E-02 NP 4.80E-02 2.69E-02 mg/kg (4) (3)

Aroclor-1260 mg/kg 3.15E+00 5.98E+00 NP 7.90E+01 J 5.98E+00 mg/kg (2) (2)

Barium mg/kg 6.05E+01 9.77E+01 NP 1.61E+02 J 9.77E+01 mg/kg (1) (1)

Benzo(a)anthracene mg/kg N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg (5) (5)

Benzo(k)fluoranthene mg/kg 1.64E-02 3.26E-02 NP 5.50E-02 J 3.26E-02 mg/kg (4) (3)

bis(2-ethylhexyl)phthalate mg/kg 8.34E-02 1.28E-01 N 2.20E-01 J 1.28E-01 mg/kg (1) (1)

Chrysene mg/kg N/A N/A N/A 1.10E-02 J 1.10E-02 mg/kg (5) (5)

Copper mg/kg 2.99E+01 1.17E+02 NP 7.23E+02 1.17E+02 mg/kg (1) (1)

Dieldrin mg/kg 1.78E-03 2.74E-03 NP 3.90E-03 2.74E-03 mg/kg (4) (3)

Dioxins (TEQ) mg/kg N/A N/A N/A N/A 3.77E-05 mg/kg N/A N/A

Endrin mg/kg N/A N/A N/A 2.00E-04 J 2.00E-04 mg/kg (5) (5)

Endrin aldehyde mg/kg 1.01E-02 2.12E-02 NP 1.20E-01 J 2.12E-02 mg/kg (4) (3)

Fluoranthene mg/kg 1.43E-02 2.55E-02 NP 3.60E-02 J 2.55E-02 mg/kg (4) (3)

gamma-Chlordane mg/kg 2.58E-02 1.22E-01 NP 1.41E+00 J 1.22E-01 mg/kg (3) (2)

Heptachlor mg/kg 4.05E-03 8.84E-03 NP 4.50E-02 8.84E-03 mg/kg (4) (3)

Heptachlor Epoxide mg/kg 4.23E-03 9.71E-03 NP 5.80E-02 9.71E-03 mg/kg (4) (3)

Lead mg/kg 4.69E+01 1.70E+02 NP 9.94E+02 1.70E+02 mg/kg (1) (1)

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Surface Soil Phenanthrene mg/kg 1.49E-02 2.84E-02 NP 5.20E-02 J 2.84E-02 mg/kg (4) (3)

(continued) Pyrene mg/kg N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg (5) (5)

Selenium mg/kg 4.86E-01 6.37E-01 NP 3.50E+00 J 6.37E-01 mg/kg (2) (2)

Zinc mg/kg 4.40E+01 6.79E+01 NP 2.40E+02 6.79E+01 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable: no result reported because the sample size was less than 4, not applicable for TEQ.

NAVSTA Naval Station

ng/kg Nanogram per kilogram

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface and 4,4'-DDD mg/kg 4.41E-02 1.82E-01 NP 3.86E+00 J 1.82E-01 mg/kg (3) (2)

Subsurface 4,4'-DDE mg/kg 1.96E-02 6.84E-02 NP 1.30E+00 J 6.84E-02 mg/kg (3) (2)

Soil 4,4'-DDT mg/kg 6.40E-02 2.06E-01 NP 3.64E+00 J 2.06E-01 mg/kg (3) (2)

alpha-Chlordane mg/kg 1.68E-02 7.23E-02 NP 1.59E+00 J 7.23E-02 mg/kg (4) (3)

Anthracene mg/kg 1.62E-02 2.68E-02 NP 8.60E-02 J 2.68E-02 mg/kg (4) (3)

Aroclor-1254 mg/kg 1.79E-02 2.39E-02 NP 4.80E-02 2.39E-02 mg/kg (4) (3)

Aroclor-1260 mg/kg 2.18E+00 3.44E+00 NP 7.90E+01 J 3.44E+00 mg/kg (2) (2)

Benzo(a)anthracene mg/kg 2.55E-02 4.57E-02 NP 1.30E-01 J 4.57E-02 mg/kg (4) (3)

Benzo(a)pyrene mg/kg 2.61E-02 4.71E-02 NP 1.30E-01 J 4.71E-02 mg/kg (4) (3)

Benzo(b)fluoranthene mg/kg 3.69E-02 7.42E-02 NP 2.60E-01 J 7.42E-02 mg/kg (4) (3)

Benzo(g,h,i)perylene mg/kg 1.74E-02 2.93E-02 NP 8.10E-02 J 2.93E-02 mg/kg (4) (3)

Benzo(k)fluoranthene mg/kg 1.69E-02 2.78E-02 NP 7.90E-02 J 2.78E-02 mg/kg (4) (3)

bis(2-ethylhexyl)phthalate mg/kg 6.97E-02 9.81E-02 G 2.20E-01 J 9.81E-02 mg/kg (1) (1)

Chrysene mg/kg 2.72E-02 4.92E-02 NP 1.60E-01 J 4.92E-02 mg/kg (4) (3)

Dieldrin mg/kg 1.87E-03 2.61E-03 NP 9.70E-03 2.61E-03 mg/kg (4) (3)

Dioxins (TEQ) ng/kg N/A N/A N/A N/A 2.93E-05 mg/kg N/A N/A

Diethylphthalate mg/kg N/A N/A N/A 2.00E-01 J 2.00E-01 mg/kg (5) (4)

Endrin mg/kg N/A N/A N/A 5.00E-04 J 5.00E-04 mg/kg (5) (4)

Endrin aldehyde mg/kg 1.07E-02 2.50E-02 NP 3.00E-01 J 2.50E-02 mg/kg (4) (3)

Fluoranthene mg/kg 4.25E-02 8.27E-02 NP 2.90E-01 J 8.27E-02 mg/kg (4) (3)

gamma-Chlordane mg/kg 1.39E-02 6.27E-02 NP 1.41E+00 J 6.27E-02 mg/kg (3) (2)

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Surface and Heptachlor mg/kg 2.98E-03 5.69E-03 NP 4.50E-02 5.69E-03 mg/kg (4) (3)

Subsurface Heptachlor Epoxide mg/kg 3.07E-03 6.09E-03 NP 5.80E-02 6.09E-03 mg/kg (4) (3)

Soil Indeno(1,2,3-cd)pyrene mg/kg 1.62E-02 2.59E-02 NP 7.40E-02 J 2.59E-02 mg/kg (4) (3)

(continued) Lead mg/kg 2.60E+01 8.90E+01 NP 9.94E+02 8.90E+01 mg/kg (1) (1)

Phenanthrene mg/kg 4.01E-02 7.77E-02 NP 2.80E-01 J 7.77E-02 mg/kg (4) (3)

Pyrene mg/kg 7.99E-02 1.36E-01 NP 3.50E-01 J 1.36E-01 mg/kg (4) (3)

Selenium mg/kg 4.42E-01 5.26E-01 NP 3.50E+00 J 5.26E-01 mg/kg (2) (2)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable: no result reported because the sample size was less than 4, not applicable for TEQ.

NAVSTA Naval Station

ng/kg Nanogram per kilogram

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 2 of 4



TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.7:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic Rationale

Groundwater 2-Methylnaphthalene µg/l N/A N/A 7.00E+00 J 7.00E+00 µg/l -- --

4-Methyl-2-pentanone µg/l N/A N/A 2.00E+00 J 2.00E+00 µg/l -- --

Acenaphthene µg/l N/A N/A 6.00E-01 J 6.00E-01 µg/l -- --

Fluorene µg/l N/A N/A 3.00E+00 J 3.00E+00 µg/l -- --

Notes:

1 Maximum detected concentrations used as EPC for this pathway.

EPA U.S. Environmental  Protection Agency

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

µg/l Micrograms per liter

N/A Not applicable

NAVSTA Naval Station

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

-- Not Applicable 

Exposure Point Concentration1

 UCL
(Distribution)

Maximum
Concentration

(Qualifier)
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6.1.4  Toxicity Assessment 

The toxicity assessment for the HHRA included identification of toxicity values used to 
characterize cancer risk and noncancer health effects.  In accordance with EPA (1989b), cancer 
slope factors (SF) were developed to evaluate chemicals classified as known or potential human 
carcinogens, and reference doses (RfD) were developed to evaluate noncancer effects.  In the 
event a chemical was considered to cause both cancer and noncancer adverse health effects, both 
SFs and RfDs were listed for that chemical. 

Toxicity factors for Method 1 were compiled from EPA-approved sources following the 
recommended hierarchy:  

• Integrated Risk Information System ([IRIS] EPA 2005) 

• EPA’s Provisional Peer-Reviewed Toxicity Values (PPRTV) presented in 
EPA Region IX’s PRG table (EPA 2004d).  PPRTVs were developed by the Office 
of Research and Development, National Center for Environmental Assessment, and 
Superfund Health Risk Technical Support Center when requested by EPA’s 
Superfund program (EPA 2004a) 

• Other EPA and non-EPA sources, including ATSDR minimal risk levels 
(ATSDR 2004), Office of Environmental Health Hazard Assessment’s (OEHHA) 
online resource, “Toxicity Criteria Database” (OEHHA 2005), and EPA’s Health 
Effects Assessment Summary Tables ([HEAST] EPA 1997b) 

To meet preferences expressed by DTSC (2005a), the toxicity assessment applied to Method 2 
COPCs prioritized the most health-protective of federal and State of California SFs.  The State of 
California SFs have been developed by the Office of Environmental Health Hazard Assessment 
(OEHHA) and are available from the “Toxicity Criteria Database” (OEHHA 2005).  In addition 
to SFs, OEHHA has developed reference exposure levels (REL) to assess noncarcinogenic 
endpoints of inhalation exposures (OEHHA 2005); however, RELs have not been subject to as 
stringent a peer review as federal RfCs available from IRIS.  As a result, DTSC has 
recommended the prioritization summarized below for inhalation noncarcinogenic toxicity 
values in the risk characterization of COPCs selected under Method 2 (DTSC 2005c): 

• The EPA IRIS RfC or inhalation RfD will be used if the value is based on an 
inhalation study. 

• The OEHHA REL will be used if the EPA IRIS inhalation RfD has been extrapolated 
from an oral study. 

• The OEHHA REL will be used if no EPA IRIS RfC or inhalation RfD value is 
available. 

• An alternative source (e.g., PPRTVs, HEAST, route-extrapolated values) will be used 
if no EPA IRIS RfC or inhalation RfD value is available and no OEHHA REL is 
available. 
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Finally, because OEHHA has not developed its own set of toxicity values for assessing 
noncarcinogenic endpoints for oral or dermal exposures, the EPA hierarchy was followed to 
select noncarcinogenic oral and dermal toxicity values for risk characterization of the COPCs 
identified under Method 2. 

RfDs are also specific to the duration of exposure:  chronic RfDs are developed to evaluate 
exposures that occur over periods of more than 7 years; subchronic RfDs are developed for 
exposures of less than 7 years.  Although the potential exposures considered in this HHRA are 
for periods ranging from 1 to 30 years, chronic RfDs were used to evaluate both chronic and 
subchronic exposures since few subchronic RfDs have been developed. 

For both Method 1 and Method 2 toxicity criteria, oral toxicity criteria (SFs and RfDs) were used 
to assess dermal exposures in the absence of route-specific dermal SFs and RfDs (EPA 1989).  
Oral toxicity criteria were not adjusted to assess dermal exposures since the adjustment yields 
implausibly high dermal risks and hazards; therefore, in the derivation of dermal toxicity criteria, 
the values for the fraction of contaminant absorbed in the gastrointestinal tract (ABSGI) were 
assumed to be 100 percent for all COPCs (Table I-6.1 and Table I-6.8 of Appendix I).   

Tables I-6.1 through I-6.8 of Appendix I present the toxicity values used for the estimation of 
Method 1 and Method 2 risk.  When toxicity values were not available from any of the 
recommended sources, toxicity values from chemically similar compounds were selected as 
surrogates.  Where route-specific toxicity values were not available, route-to-route extrapolations 
were used to derive toxicity values for organic chemicals, but not for inorganic chemicals, 
consistent with EPA Region IX conventions for route-to-route extrapolations (EPA 2004b).  
Cases where surrogates or route-to-route extrapolations were used are noted in Tables I-6.1 
through I-6.8 and are discussed further in Appendix I. 

Using these criteria, toxicity values were compiled for each COPC identified, and cancer risks 
and noncancer adverse health effects were estimated for Methods 1 and 2. 

6.1.5  Risk Characterization 

The risk characterization step combines the results of all previously described steps to estimate 
cancer risks and noncancer effects (as hazard indices [HI]).  Because carcinogens and 
noncarcinogens manifest their effects through uniquely different mechanisms, adverse health 
effects are estimated separately for chemical carcinogens and noncarcinogens.  For each 
receptor, cancer risks and HIs were estimated separately for each COPC and each complete 
exposure pathway.  Cancer risk estimates and HIs were then summed across media and exposure 
pathways for a combined effect estimate.  In this risk characterization discussion, IR Site 32 risks 
were compared with the acceptable risk levels where an HI should be below unity (1) for 
noncancer effects, and the incremental risk should be below one in a million (10-6) for cancer 
effects.  Cancer risks between 10-6 (1 in 1,000,000) and 10-4 (1 in 10,000) are described as being 
within the risk management range (EPA 1991b). 
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The table below summarizes the potential cancer risks and noncancer HIs for each receptor at IR 
Site 32.   

RME Cancer Risk Estimates RME Noncancer HI Estimates 

Receptor Method 1 Method 2 Method 1 Method 2 

Construction Worker – Exposure to 
Soil (0 feet bgs to groundwater), 
Groundwater, and Trench Vapors1 

2 x 10-6 7 x 10-6 2 2 

Resident – Exposure to Soil (0 to 2 
feet bgs) and Indoor Air Vapor 
Intrusion2 

4 x 10-5 8 x 10-5 6 6 

Resident – Exposure to Soil (0 feet 
bgs to groundwater) and Indoor Air 
Vapor Intrusion2 

2 x 10-5 5 x 10-5 4 4 

Commercial/Industrial Worker – 
Exposure to Soil (0 to 2 feet bgs) and 
Indoor Air Vapor Intrusion2 

1 x 10-5 3 x 10-5 0.8 0.8 

Commercial/Industrial Worker – 
Exposure to Soil (0 feet bgs to 
groundwater) and Indoor Air Vapor 
Intrusion2 

9 x 10-6 2 x 10-5 0.5 0.5 

Notes: 

1 Vapors from volatile chemicals in groundwater under a trench exposure scenario.  
2 Indoor air vapor intrusion from groundwater and site-wide combined surface and subsurface soil (0 feet bgs to 

groundwater). 

The HHRA conservatively assumed that exposure and potential risks for recreational receptors 
would be equal to those estimated for commercial/industrial receptors.  Actual exposure and 
potential risks for recreational receptors would depend on the type of recreational receptors 
visiting IR Site 32.  The potential risks for a future hypothetical recreational receptor visiting IR 
Site 32 would most likely be less than the potential risks for a future hypothetical 
commercial/industrial receptor working at IR Site 32.  The exposure duration, for example, of 
golfers or people visiting a park at IR Site 32 several times a week would be less than a future 
hypothetical commercial/industrial worker working 250 days per year for 25 years at IR Site 32.  

6.2.1  Cancer Risk Estimates 

As shown in the table above, RME cancer risks identified for both Method 1 and Method 2 for 
all evaluated receptors were within the EPA risk management range of 10-6 to 10-4 (EPA 1991b).  
The difference between the Method 1 and Method 2 cancer risk estimates were within one order 
of magnitude; Method 2 estimates were slightly higher.  The difference in the two estimates is 
based on the additional contribution from COPCs that were not selected as COPCs in Method 1 
and differences in the toxicity criteria selected for each method. 
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The cancer risk drivers (any COPC contributing a chemical-specific cancer risk greater than 
1 × 10-6) identified for future hypothetical residents and commercial/industrial workers under 
RME conditions are Aroclor-1260 and dioxins (TEQ) in soil for Method 1 and Method 2.  In 
addition, B(a)P in soil was identified as a risk driver for the resident exposed to combined 
surface and subsurface soil for Method 2.  No cancer risk drivers were identified for the 
construction worker for Method 1, but Aroclor-1260 in soil and arsenic in groundwater were 
identified for Method 2.   

To summarize, Aroclor-1260 and dioxins (TEQ) were identified as Method 1 and Method 2 
cancer risk drivers.  Use of Method 2 toxicity criteria identified two additional cancer risk 
drivers, arsenic and B(a)P.  The following table presents the cancer risk drivers, chemical-
specific cancer risk, and the percent contribution to the cumulative risk identified for each 
receptor. 

Risk Drivers Contribution to Cumulative Risk1 

Method 1 Method 2 
Receptor Risk Driver Risk Risk Driver Risk 
Construction Worker – 
Exposure to Soil (0 feet bgs to 
groundwater), Groundwater, 
and Trench Vapors2 

None NA Aroclor-1260 
Arsenic 

2 x 10-6 (36%)
4 x 10-6 (58%) 

Resident (Adult and Child) – 
Exposure to Soil (0 to 2 feet 
bgs) and Indoor Air Vapor 
Intrusion3 

Aroclor-1260 
Dioxins (TEQ) 

3 x 10-5 (73%) 
1 x 10-5 (26%) 

Aroclor-1260 
Dioxins (TEQ) 

7 x 10-5 (87%)
8 x 10-6 (11%) 

Resident (Adult and Child) – 
Exposure to Soil (0 feet bgs to 
groundwater) and Indoor Air 
Vapor Intrusion3 

Aroclor-1260 
Dioxins (TEQ) 

2 x 10-5 (64%)
8 x 10-6 (31%) 

Aroclor-1260 
Dioxins (TEQ) 

B(a)P 

4 x 10-5 (81%)
7 x 10-6 (13%)
1 x 10-6 (3%) 

Commercial/Industrial Worker – 
Exposure to Soil (0 to 2 feet 
bgs) and Indoor Air Vapor 
Intrusion3 

Aroclor-1260 
Dioxins (TEQ) 

1 x 10-5 (79%)
3 x 10-6 (19%) 

Aroclor-1260 
Dioxins (TEQ) 

3 x 10-5 (90%)
2 x 10-6 (8%) 

Commercial/Industrial Worker – 
Exposure to Soil (0 foot bgs to 
groundwater) and Indoor Air 
Vapor Intrusion3 

Aroclor-1260 
Dioxins (TEQ) 

6 x 10-6 (72%)
2 x 10-6 (24%) 

Aroclor-1260 
Dioxins (TEQ) 

2 x 10-5 (85%)
2 x 10-6 (10%)

 

Notes: 

1 All risk drivers are from soil exposure except for arsenic, which is a groundwater risk driver for the construction worker 
scenario.  

2 Vapors from volatile chemicals in groundwater within a trench scenario. 
3 Indoor air vapor intrusion from groundwater and site-wide combined surface and subsurface soil (0 feet bgs to 

groundwater). 

NA Not applicable 
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Current Surface Soil      

(0 to 2 feet bgs)
Soil Surface Soil

Resident Adult Ingestion None There are no current residential receptors at Site 32.

Dermal Absorption None There are no current residential receptors at Site 32.

Child Ingestion None There are no current residential receptors at Site 32.

Dermal Absorption None There are no current residential receptors at Site 32.
Commercial/Industrial 

Worker Adult Ingestion Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Dermal Absorption Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Construction Worker Adult Ingestion None There are no current Construction Worker receptors at Site 32. 

Dermal Absorption None There are no current Construction Worker receptors at Site 32. 
Particulates/Vapors Resident Adult Inhalation None There are no current residential receptors at Site 32.

Child Inhalation None There are no current residential receptors at Site 32.
Commercial/Industrial 

Worker Adult Inhalation Quant. There are  no current commercial/industrial worker receptors at Site 32, however, 
building present at sites can possibly be occupied.

Construction Worker Adult Inhalation None There are no current Construction Worker receptors at Site 32. 
Future Surface Soil      

(0 to 2 feet bgs)
Soil Surface Soil

Resident Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Child Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Ingestion None
Under the identified redevelopment scenarios in the 1996 Treasure Island Reuse 
Plan, minimal surface regrading is not expected.  This pathway is addressed for 
the subsurface depth interval.

Dermal Absorption None
Under the identified redevelopment scenarios in the 1996 Treasure Island Reuse 
Plan, minimal surface regrading is not expected.  This pathway is addressed for 
the subsurface depth interval.

Particulates/Vapors
Resident Adult Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 1 of 3
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Future 

(continued)
Surface Soil      

(0 to 2 feet bgs) 
(continued)

Particulates/Vapors 
(continued) Commercial/Industrial 

Worker Adult Inhalation Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Inhalation None Even under a redevelopment scenario with minimal surface regrading this 
exposure is not complete for surface depths.

Future Subsurface Soil
(0 to groundwater)

Soil Combined Surface and 
Subsurface Soil Resident Adult Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Child Ingestion Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with minimal surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Ingestion Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Construction Worker Adult Ingestion Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Dermal Absorption Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Homegrown Produce Resident Adult Ingestion None There is a zoning ordinance that makes this  pathway   incomplete.

Child Ingestion None There is a zoning ordinance that makes this  pathway   incomplete.
Particulates and 

Vapors Resident Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Construction Worker Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Future Subsurface Soil   
(0 bgs to 

groundwater)

Vapors Vapors from Subsurface 
Soil to Indoor Air Via 

Vapor Intrusion
Resident Adult Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 

pathway would be complete.

Child Inhalation Quant. Under a redevelopment scenario with significant surface regrading, this exposure 
pathway would be complete.

Commercial/Industrial 
Worker Adult Inhalation Quant.

The Treasure Island Reuse Plan allows for commercial  buildings at Site 32.  
Volatile compounds in soils down to groundwater may migrate into indoor air 
making this pathway complete.

Construction Worker Adult Inhalation None Construction Workers are considered only outdoor receptors.
Future Groundwater Groundwater Tap Water from Shallow 

Groundwater Resident Adult Ingestion None Groundwater at TI does not meet requirements as a potable water source.  This 
pathway is considered incomplete.

Dermal Absorption 
During Bathing or 

Showering
None Groundwater at TI does not meet requirements as a potable water source.  This 

pathway is considered incomplete.

Child Ingestion None Groundwater at TI does not meet requirements as a potable water source.  This 
pathway is considered incomplete.

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air

Respirable Particulates 
Suspended from Surface 
Soil and VOCs in Outdoor 

Air (continued)
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TABLE I-1:  EPA RAGS PART D TABLE 1, SELECTION OF EXPOSURE PATHWAYS
Construction Workers, Residents, Commercial/Industrial Workers a and Recreational Users (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Medium Point Population Age Route Analysis of Exposure Pathway
Future 

(continued)
Groundwater 
(continued)

Groundwater 
(continued)

Tap Water from Shallow 
Groundwater          
(continued)

Resident             
(continued)

Child        
(continued)

Dermal Absorption 
During Bathing or 

Showering
None Groundwater at TI does not meet requirements as a potable water source.  This 

pathway is considered incomplete.

Commercial/Industrial 
Worker Adult Ingestion None Use of groundwater for industrial purposes does not likely occur, and is not likely 

to occur in the future.

Dermal Absorption None Use of groundwater for industrial purposes does not likely occur, and is not likely 
to occur in the future.

Notes:
a Exposures to a construction worker are considered protective of exposures to a utility/maintenance worker.

Definitions:
bgs Below ground surface
COPC Chemical of potential concern
EPA U.S. Environmental Protection Agency
HHRA Human health risk assessment 
IR Installation Restoration
NAVSTA Naval Station
None Risks contributed by this pathway not quantitatively evaluated in the human health risk assessment
Quant. Quantitative.  Exposure route quantitatively evaluated in this HHRA.
RI Remedial Investigation
TI Treasure Island
VOC Volatile organic compound
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TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface Soil 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 21 22 95 0 3.40E-02 - 4.85E+00 NA -- NA -- N TEQ

67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 18 22 82 0 3.20E-02 - 6.73E-01 NA -- NA -- N TEQ

55673897 1,2,3,4,7,8,9-HPCDF 1.96E+00 J 4.57E+01 J ng/kg S32-T002 14 22 64 0 4.10E-02 - 8.57E-01 NA -- NA -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 15 22 68 0 2.60E-02 - 1.71E+00 NA -- NA -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 17 22 77 0 1.50E-02 - 3.93E-01 NA -- NA -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.73E-01 J 1.09E+02 J ng/kg T111HP031 17 22 77 0 2.50E-02 - 1.51E+00 NA -- NA -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 7.97E-01 J 1.41E+01 J ng/kg S32-T012 14 22 64 0 1.60E-02 - 3.81E-01 NA -- NA -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 17 22 77 0 2.40E-02 - 1.49E+00 NA -- NA -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 7 22 32 0 2.00E-02 - 4.86E-01 NA -- NA -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 12 22 55 0 2.00E-02 - 1.59E+00 NA -- NA -- N TEQ

57117416 1,2,3,7,8-PECDF 2.47E-01 J 8.68E+00 J ng/kg T111HP011 15 22 68 0 1.40E-02 - 9.68E-01 NA -- NA -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.62E-01 1.12E+01 ng/kg T111HP031 15 22 68 0 1.70E-02 - 4.41E-01 NA -- NA -- N TEQ

57117314 2,3,4,7,8-PECDF 2.86E-01 NJ 1.64E+01 NJ ng/kg T111HP028 16 21 76 0 1.30E-02 - 2.99E-01 NA -- NA -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 22 45 1 1.10E-02 - 5.66E-01 NA -- NA -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 13 22 59 0 3.30E-02 - 1.17E+00 NA -- NA -- N TEQ

72548 4,4'-DDD 1.00E-03 J 3.86E+00 J mg/kg T111HP012 19 64 30 0 3.40E-03 - 1.80E-01 3.86E+00 -- 2.40E+00 ca -- Y ASL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 28 64 44 0 3.40E-03 - 1.80E-01 1.30E+00 -- 1.70E+00 ca -- N BSL

50293 4,4'-DDT 3.00E-04 J 3.64E+00 J mg/kg T111HP005 26 64 41 0 3.40E-03 - 1.80E-01 3.64E+00 -- 1.70E+00 ca* -- Y ASL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 8 52 15 0 9.60E-02 - 1.80E-01 8.40E-01 -- 3.10E+01 nc -- N BAL, BSL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 69 1 18 3.40E-02 - 4.30E-02 4.80E-02 -- 2.20E-01 ca** -- N BSL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 52 69 75 0 3.40E-02 - 7.20E+00 7.90E+01 -- 2.20E-01 ca** -- Y ASL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 52 52 100 0 7.10E-02 - 1.40E-01 1.21E+01 -- 3.90E-01 ca* -- N BAL

7440393 Barium 6.40E+00 J 1.61E+02 J mg/kg T111HP010 52 52 100 0 3.20E-02 - 7.90E-02 1.61E+02 -- 5.40E+03 nc -- N BSL

56553 Benzo(a)anthracene 1.20E-02 J 1.20E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 1.20E-02 -- 6.20E-01 ca -- N BSL

207089 Benzo(k)fluoranthene 5.50E-02 J 5.50E-02 J mg/kg T111HP022 1 72 1 51 2.50E-02 - 1.10E-01 5.50E-02 -- 6.20E+00 ca -- N BSL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 52 12 0 3.00E-03 - 9.40E-03 4.10E-01 -- 1.50E+02 nc -- N BAL, BSL

7440439 Cadmium 7.30E-02 J 6.80E-01 J mg/kg T111HP021 11 52 21 0 6.70E-03 - 1.80E-02 6.80E-01 -- 3.70E+01 nc -- N BAL, BSL

7440473 Chromium a 7.60E+00 5.70E+01 mg/kg T115HP003 52 52 100 0 7.20E-03 - 2.80E-02 5.70E+01 -- 2.10E+02 ca -- N BAL, BSL

218019 Chrysene 1.10E-02 J 1.10E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 1.10E-02 -- 6.20E+01 ca -- N BSL

7440484 Cobalt 3.40E+00 2.91E+01 mg/kg T111HP010 52 52 100 0 1.40E-02 - 3.80E-02 2.91E+01 -- 9.00E+02 ca** -- N BAL, BSL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface Soil 7440508 Copper 3.50E+00 7.23E+02 mg/kg T115HP004 52 52 100 0 2.70E-02 - 1.10E-01 7.23E+02 -- 3.10E+03 nc -- N BSL

(continued) 60571 Dieldrin 3.90E-03 3.90E-03 mg/kg T111HP028 1 64 2 23 3.40E-03 - 3.60E-03 3.90E-03 -- 3.00E-02 ca -- N BSL

72208 Endrin 2.00E-04 J 2.00E-04 J mg/kg T111HP005 1 64 2 63 3.40E-03 - 3.40E-03 2.00E-04 -- 1.80E+01 nc -- N BSL

7421934 Endrin aldehyde b 2.00E-04 J 1.20E-01 J mg/kg T111HP038 8 64 12 2 3.10E-03 - 3.30E-02 1.20E-01 -- 1.80E+01 nc -- N BSL

206440 Fluoranthene 1.50E-02 J 3.60E-02 J mg/kg T111HP013 2 72 3 53 2.50E-02 - 6.90E-01 3.60E-02 -- 2.30E+03 nc -- N BSL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 4.50E-02 -- 1.10E-01 ca -- N BSL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 5.80E-02 -- 5.30E-02 ca* -- Y ASL

7439921 Lead* 2.40E+00 9.94E+02 mg/kg T115HP004 53 53 100 0 3.40E-02 - 8.80E-02 9.94E+02 -- 4.00E+02 nc -- Y ASL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 36 52 69 0 2.00E-03 - 2.40E-02 4.40E+00 -- 2.30E+01 nc -- N BAL, BSL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 52 8 0 1.70E-02 - 4.60E-02 2.20E+00 -- 3.90E+02 nc -- N BAL, BSL

7440020 Nickel 1.22E+01 7.29E+01 mg/kg T111HP009 52 52 100 0 1.80E-02 - 6.10E-02 7.29E+01 -- 1.60E+03 nc -- N BAL, BSL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 20 22 91 0 3.60E-02 - 1.92E+01 NA -- NA -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 18 22 82 0 3.60E-02 - 8.46E-01 NA -- NA -- N TEQ

85018 Phenanthrene c 1.10E-02 J 5.20E-02 J mg/kg T115HP002 3 72 4 53 2.50E-02 - 3.40E-01 5.20E-02 -- 2.20E+04 nc -- N BSL

129000 Pyrene 1.20E-02 J 1.40E-02 J mg/kg T111HP036 2 72 3 70 2.60E-02 - 2.70E-02 1.40E-02 -- 2.30E+03 nc -- N BSL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 28 52 54 0 7.70E-02 - 1.60E-01 3.50E+00 -- 3.90E+02 nc -- N BSL

7440224 Silver 4.40E-02 J 3.90E-01 J mg/kg T111HP016 4 52 8 0 1.50E-02 - 4.10E-02 3.90E-01 -- 3.90E+02 nc -- N BAL, BSL

NA TEQ (Dioxin) d -- -- -- -- -- -- -- 0 -- - -- 8.93E-05 -- 3.90E-06 ca -- Y ASL

7440622 Vanadium 1.07E+01 4.46E+01 mg/kg T115HP008 52 52 100 0 6.70E-03 - 3.60E-02 4.46E+01 -- 7.80E+01 nc -- N BAL, BSL

7440666 Zinc 1.43E+01 2.40E+02 mg/kg T115HP007 52 52 100 0 2.30E-02 - 1.40E-01 2.40E+02 -- 2.30E+04 nc -- N BSL

5103719 alpha-Chlordane e 9.00E-05 J 1.59E+00 J mg/kg T111HP024 15 64 23 0 1.70E-03 - 9.50E-02 1.59E+00 -- 1.60E+00 ca* -- N BSL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 8 36 22 28 3.40E-01 - 3.00E+00 2.20E-01 -- 3.50E+01 ca* -- N BSL

5103742 gamma-Chlordane e 3.00E-04 J 1.41E+00 J mg/kg T111HP024 21 64 33 0 1.70E-03 - 9.50E-02 1.41E+00 -- 1.60E+00 ca* -- N BSL

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

ca = Cancer PRG 

(1) Maximum detected concentration used as screening value. ca* = Cancer PRG, but noncancer PRG is < 100X cancer PRG

(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical ca** = Cancer PRG, but noncancer PRG is < 10X cancer PRG

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. CAS = Chemical Abstracts Service

Refer to Appendix H for more information on the ambient analysis. COPC = Chemical of Potential Concern

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 2 of 3



TABLE I-2.1:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes (continued): Definitions (continued):

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). EPA = U.S. Environmental Protection Agency

(4) Rationale Codes:    ft bgs = feet below ground surface

Selection  Reason: Concentration for screening above screening level (ASL) HHRA = Human Health Risk Assessment

IR - Installation Restoration

Deletion Reason: Site concentrations are below or within ambient levels (BAL) J = Estimated Value
Concentration for screening below screening level (BSL) mg/kg = Milligrams per kilogram

Evaluated as dioxin TEQ (TEQ) NAVSTA - Naval Station

nc = Non-cancer PRG  

ng/kg = Nanograms per kilogram

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d)

b PRG for endrin was used as a surrogate.

c PRG for anthracene used as a surrogate

d For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  However, for the  screening process, the maximum estimated dioxin (TEQ) for a single sample was used. 

e PRG for chlordane used as a surrogate

* Soil action level (Tetra Tech 2002) used as screening toxicity value.

References:

Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the Navy, Southwest Division, Naval Facilities

Engineering Command, San Diego, California.  September 18.
U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.

Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.

Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.

Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.

Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface  and 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 25 28 89 0 2.70E-02 - 4.85E+00 NA -- NA -- N TEQ

Subsurface 67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 21 28 75 0 2.60E-02 - 6.73E-01 NA -- NA -- N TEQ

Soil 55673897 1,2,3,4,7,8,9-HPCDF 3.15E-01 J 4.57E+01 J ng/kg S32-T002 17 28 61 0 3.70E-02 - 8.57E-01 NA -- NA -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 18 28 64 0 1.50E-02 - 1.71E+00 NA -- NA -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 20 28 71 0 1.50E-02 - 3.93E-01 NA -- NA -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.28E-01 J 1.09E+02 J ng/kg T111HP031 21 28 75 0 1.50E-02 - 1.51E+00 NA -- NA -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 2.20E-01 J 1.41E+01 J ng/kg S32-T012 17 28 61 0 1.50E-02 - 3.81E-01 NA -- NA -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 20 28 71 0 1.40E-02 - 1.49E+00 NA -- NA -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 8 28 29 0 1.90E-02 - 4.86E-01 NA -- NA -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 14 28 50 0 1.30E-02 - 1.59E+00 NA -- NA -- N TEQ

57117416 1,2,3,7,8-PECDF 9.20E-02 J 8.68E+00 J ng/kg T111HP011 18 28 64 0 8.00E-03 - 9.68E-01 NA -- NA -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.22E-01 J 1.12E+01 J ng/kg T111HP031 18 28 64 0 1.60E-02 - 4.41E-01 NA -- NA -- N TEQ

57117314 2,3,4,7,8-PECDF 1.89E-01 J 1.64E+01 J ng/kg T111HP028 19 27 70 0 7.00E-03 - 2.99E-01 NA -- NA -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 28 36 1 7.00E-03 - 1.06E+00 NA -- NA -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 14 28 50 0 1.90E-02 - 1.17E+00 NA -- NA -- N TEQ

72548 4,4'-DDD 2.00E-04 J 3.86E+00 J mg/kg T111HP012 29 126 23 0 3.40E-03 - 1.80E-01 3.86E+00 -- 2.4E+00 ca -- Y ASL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 39 126 31 0 3.40E-03 - 1.80E-01 1.30E+00 -- 1.7E+00 ca -- N BSL

50293 4,4'-DDT 2.00E-04 J 3.64E+00 J mg/kg T111HP005 40 126 32 0 3.40E-03 - 1.80E-01 3.64E+00 -- 1.7E+00 ca* -- Y ASL

120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 8.60E-02 -- 2.2E+04 nc -- N BSL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 15 104 14 0 9.60E-02 - 1.80E-01 8.40E-01 -- 3.1E+01 nc -- N BAL, BSL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 135 1 25 3.40E-02 - 4.30E-02 4.80E-02 -- 2.2E-01 ca** -- N BSL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 81 135 60 0 3.40E-02 - 7.20E+00 7.90E+01 -- 2.2E-01 ca** -- Y ASL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 104 104 100 0 7.10E-02 - 1.60E-01 1.21E+01 -- 3.9E-01 ca* -- N BAL, BSL

7440393 Barium 2.30E+00 J 1.61E+02 J mg/kg T111HP010 104 104 100 0 3.20E-02 - 7.90E-02 1.61E+02 -- 5.4E+03 nc -- N BAL, BSL

56553 Benzo(a)anthracene 1.20E-02 J 1.30E-01 J mg/kg T111HP024 7 142 5 80 2.50E-02 - 4.00E-01 1.30E-01 -- 6.2E-01 ca -- N BSL

50328 Benzo(a)pyrene 1.40E-02 J 1.30E-01 J mg/kg
T111HP015, 
T111HP024 6 142 4 80 2.50E-02 - 4.00E-01 1.30E-01 -- 6.2E-02 ca -- Y ASL

205992 Benzo(b)fluoranthene 5.20E-02 J 2.60E-01 J mg/kg T111HP024 3 142 2 73 2.50E-02 - 4.00E-01 2.60E-01 -- 6.2E-01 ca -- N BSL

191242 Benzo(g,h,i)perylene 1.30E-02 J 8.10E-02 J mg/kg T111HP024 4 142 3 90 2.50E-02 - 3.80E-01 8.10E-02 -- 2.3E+03 nc -- N BSL

207089 Benzo(k)fluoranthene 1.50E-02 J 7.90E-02 J mg/kg T111HP009 4 142 3 90 2.50E-02 - 4.00E-01 7.90E-02 -- 6.2E+00 ca -- N BSL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface  and 7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 104 6 0 3.00E-03 - 9.70E-03 4.10E-01 -- 1.5E+02 nc -- N BAL, BSL

Subsurface 7440439 Cadmium 2.80E-02 J 6.80E-01 J mg/kg T111HP021 16 104 15 0 6.70E-03 - 1.80E-02 6.80E-01 -- 3.7E+01 nc -- N BAL, BSL

Soil 7440473 Chromium a 7.60E+00 5.70E+01 mg/kg T115HP003 104 104 100 0 7.20E-03 - 3.10E-02 5.70E+01 -- 2.1E+02 ca -- N BAL, BSL

(continued) 218019 Chrysene 1.10E-02 J 1.60E-01 J mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 1.60E-01 -- 6.2E+01 ca -- N BSL

7440484 Cobalt 1.80E+00 2.91E+01 mg/kg T111HP010 104 104 100 0 1.40E-02 - 3.90E-02 2.91E+01 -- 9.0E+02 ca** -- N BAL, BSL

7440508 Copper 1.00E+00 J 7.23E+02 J mg/kg T115HP004 102 104 98 0 2.70E-02 - 1.10E-01 7.23E+02 -- 3.1E+03 nc -- N BAL, BSL

60571 Dieldrin 3.90E-03 9.70E-03 mg/kg T111HP038 2 126 2 30 3.40E-03 - 4.30E-03 9.70E-03 -- 3.0E-02 ca -- N BSL

84662 Diethylphthalate 2.00E-01 J 2.00E-01 J mg/kg T111HP006 1 72 1 71 3.70E-01 - 3.70E-01 2.00E-01 -- 4.9E+04 nc -- N BSL

72208 Endrin 2.00E-04 J 5.00E-04 J mg/kg T111HP007 2 126 2 124 3.40E-03 - 3.60E-03 5.00E-04 -- 1.8E+01 nc -- N BSL

7421934 Endrin aldehyde b 2.00E-04 J 3.00E-01 J mg/kg T111HP038 11 126 9 0 3.10E-03 - 1.70E-01 3.00E-01 -- 1.8E+01 nc -- N BSL

206440 Fluoranthene 1.30E-02 J 2.90E-01 J mg/kg T111HP009 11 142 8 70 2.50E-02 - 6.90E-01 2.90E-01 -- 2.3E+03 nc -- N BSL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 4.50E-02 -- 1.1E-01 ca -- N BSL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 5.80E-02 -- 5.3E-02 ca* -- Y ASL

193395 Indeno(1,2,3-cd)pyrene 4.30E-02 J 7.40E-02 J mg/kg T111HP024 3 142 2 90 2.50E-02 - 3.80E-01 7.40E-02 -- 6.2E-01 ca -- N BSL

7439921 Lead* 1.10E+00 9.94E+02 mg/kg T115HP004 105 105 100 0 3.40E-02 - 9.20E-02 9.94E+02 -- 4.0E+02 nc -- Y ASL, AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 54 104 52 0 2.00E-03 - 2.40E-02 4.40E+00 -- 2.3E+01 nc -- N BAL, BSL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 104 4 0 1.70E-02 - 5.50E-02 2.20E+00 -- 3.9E+02 nc -- N BAL, BSL

7440020 Nickel 8.50E+00 7.29E+01 mg/kg T111HP009 104 104 100 0 1.80E-02 - 6.30E-02 7.29E+01 -- 1.6E+03 nc -- N BAL, BSL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 24 28 86 0 2.80E-02 - 1.92E+01 NA -- NA -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 21 28 75 0 2.70E-02 - 8.46E-01 NA -- NA -- N TEQ

85018 Phenanthrene c 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 2.80E-01 -- 2.2E+04 nc -- N BSL

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 3.50E-01 -- 2.3E+03 nc -- N BSL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 58 104 56 0 7.70E-02 - 1.60E-01 3.50E+00 -- 3.9E+02 nc -- N BSL

7440224 Silver 4.40E-02 J 2.26E+01 J mg/kg T111HP008 9 104 9 0 1.50E-02 - 4.10E-02 2.26E+01 -- 3.9E+02 nc -- N BAL, BSL

NA TEQ (Dioxin) d -- -- -- -- -- -- -- -- -- - -- 8.93E-05 -- ####### ca -- Y ASL

7440622 Vanadium 6.50E+00 4.46E+01 mg/kg T115HP008 104 104 100 0 6.70E-03 - 3.80E-02 4.46E+01 -- 7.8E+01 nc -- N BAL, BSL

7440666 Zinc 5.20E+00 2.40E+02 mg/kg T115HP007 104 104 100 0 2.30E-02 - 1.40E-01 2.40E+02 -- 2.3E+04 nc -- N BAL, BSL

5103719 alpha-Chlordane e 9.00E-05 J 1.59E+00 J mg/kg T111HP024 17 126 13 0 1.70E-03 - 9.50E-02 1.59E+00 -- 1.6E+00 ca* -- N BSL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 15 72 21 57 3.40E-01 - 3.00E+00 2.20E-01 -- 3.5E+01 ca* -- N BSL

5103742 gamma-Chlordane e
3.00E-04 J 1.41E+00 J mg/kg T111HP024 25 126 20 0 1.70E-03 - 9.50E-02 1.41E+00 -- 1.6E+00 ca* -- N BSL
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TABLE I-2.2:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
ca = Cancer PRG

(1) Maximum detected concentration used as screening value. ca* = Cancer PRG, but noncancer PRG is < 100X cancer PRG
(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical ca** = Cancer PRG, but noncancer PRG is < 10X cancer PRG

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. CAS = Chemical Abstracts Service
Refer to Appendix H for more information on the ambient analysis. COPC = Chemical of Potential Concern

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). EPA = U.S. Environmental Protection Agency
(4) Rationale Codes:    ft bgs = feet below ground surface

Selection  Reason: GW = Depth to groundwater
Site concentrations are above ambient levels (AAL) HHRA = Human Health Risk Assessment
Concentration for screening above screening level (ASL) IR - Installation Restoration

Deletion Reason: J = Estimated Value
Site concentrations are below or within ambient levels (BAL) mg/kg = Milligrams per kilogram
Concentration for screening below screening level (BSL) NA - Not Applicable
Evaluated as dioxin TEQ (TEQ) NAVSTA - Naval Station

nc = Non-cancer PRG  
a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) ng/kg = Nanograms per kilogram
b PRG for endrin was used as a surrogate. RAGS = Risk Assessment Guidelines for Superfund
c PRG for anthracene used as a surrogate TI - Treasure Island
d For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  However, for the  screening process, the maximum estimated -- = Not available

dioxin (TEQ) for a single sample was used. 
e PRG for chlordane used as a surrogate
* Soil action level (Tetra Tech 2002) used as screening toxicity value.

References:
Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the Navy, Southwest Division, Naval Facilities

Engineering Command, San Diego, California.  September 18.
U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.
Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.
Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.3:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1 and Method 2, Groundwater (Dermal Contact Pathway) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1)        (1) (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 -- -- -- -- -- Y DET

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

7440382 Arsenic 1.43E+01 J 1.38E+02 µg/l T111HP021 7 12 58 0 1.40E+00 - 1.50E+00 -- -- -- -- -- Y DET

7440393 Barium 1.63E+01 J 3.14E+02 µg/l T111HP021 7 12 58 0 9.00E-01 - 1.10E+00 -- -- -- -- -- Y DET

7440473 Chromium 4.90E+00 J 5.03E+02 µg/l T111HP021 9 12 75 0 2.70E-01 - 5.00E-01 -- -- -- -- -- Y DET

7440484 Cobalt 1.20E+01 2.26E+02 µg/l T111HP021 6 12 50 0 2.80E-01 - 6.70E-01 -- -- -- -- -- Y DET

7440508 Copper 2.87E+01 2.18E+02 µg/l T111HP021 5 12 42 0 5.20E-01 - 1.10E+00 -- -- -- -- -- Y DET

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

7439921 Lead 1.80E+00 J 1.91E+02 µg/l T111HP021 7 12 58 0 8.80E-01 - 1.60E+00 -- -- -- -- -- Y DET

7439976 Mercury 8.80E-02 J 5.80E-01 µg/l T111HP021 7 12 58 0 1.20E-02 - 2.80E-02 -- -- -- -- -- Y DET

7439987 Molybdenum 3.70E-01 J 3.70E-01 J µg/l T115HP004 1 12 8 11 3.40E-01 - 3.40E-01 -- -- -- -- -- Y DET

7440020 Nickel 6.90E+00 J 6.45E+02 µg/l T111HP021 9 12 75 0 3.50E-01 - 1.10E+00 -- -- -- -- -- Y DET

7440224 Silver 6.03E+01 6.03E+01 µg/l T111HP021 1 12 8 0 3.00E-01 - 6.50E-01 -- -- -- -- -- Y DET

7440280 Thallium 2.40E+00 J 4.50E+00 J µg/l T111HP019 2 12 17 4 1.40E+00 - 1.50E+00 -- -- -- -- -- Y DET

7440622 Vanadium 1.04E+01 4.82E+02 µg/l T111HP021 10 12 83 0 3.80E-01 - 6.60E-01 -- -- -- -- -- Y DET

7440666 Zinc 3.72E+01 9.55E+02 µg/l T111HP021 6 12 50 0 4.60E-01 - 1.30E+00 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
CAS = Chemical Abstracts Service

(1) Minimum/maximum detected concentration. COPC = Chemical of Potential Concern
(2) Maximum detected concentration used as screening value. EPA = U.S. Environmental Protection Agency
(3) Ambient values are not presented because site samples were collected via hydropunch and are not comparable to Treasure Island ambient values (Tetra Tech 2001). HHRA = Human Health Risk Assessment
(4) No appropriate toxicity screening values available for dermal contact with groundwater pathway. IR - Installation Restoration
(5) Rationale Codes    J = Estimated Value

Selection Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

µg/L = Micrograms per liter

-- = Not available

References:

Tetra Tech EM Inc. (Tetra Tech).  2001.  "Final Technical Memorandum.  Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California.”  Department of the Navy, Naval Facilities Engineering Command,

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.4:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1) (2)          (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 7.00E+00 -- 3.3E+03 nc -- -- N BSL

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 2.00E+00 -- 1.4E+04 nc -- -- N BSL

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 6.00E-01 -- ** nc -- -- N BSL

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 3.00E+00 -- ** nc -- -- N BSL

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as relevant for selecting COPCs for the vapor inhalation from volatile chemicals in COPC = Chemical of Potential Concern

groundwater pathway.  A volatile organic compound was defined as having a molecular weight less than 200 grams per mole and a Henry's Law constant EPA = U.S. Environmental Protection Agency
greater than 10-5 atmosphere-cubic meter per mole (EPA 2004d).  HHRA = Human Health Risk Assessment

(2) Minimum/maximum detected concentration. IR - Installation Restoration

(3) Maximum detected concentration used as screening value. J = Estimated Value

(4) Risk-based screening levels from Table 2c of EPA (2002a) draft subsurface vapor intrusion guidance. NAVSTA - Naval Station

(5) Rationale Codes:   nc = Non-cancer PRG  
Deletion Reason: Concentration for screening below screening level (BSL) RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island
µg/l = microgram per liter
-- = Not available
** = Screening toxicity value is not available.  The target soil gas concentration exceeds 
        maximum possible vapor concentration so the pathway is incomplete.

References:

U.S. Environmental Protection Agency (EPA).  2002a.  "OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway From Groundwater and Soils (Subsurface Vapor Intrusion Guidance)."  November. On-Line Address: http://www.epa.gov/correctiv

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.5:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  (nc/ca) Value Source (Y/N) Deletion

(1)             (1) (2) (3) (4) (5)

Surface and 120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 -- -- -- -- -- Y DET

Subsurface Soil 218019 Chrysene 1.10E-02 J 1.60E-01 mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

(Vapor) 85018 Phenanthrene 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as relevant for selecting COPCs for the vapor inhalation from volatile chemicals in COPC = Chemical of Potential Concern

soil pathway.  A volatile organic compound was defined as having a molecular weight less than 200 grams per mole and a Henry's Law constant EPA = U.S. Environmental Protection Agency
greater than 10-5 atmosphere-cubic meter per mole (EPA 2004d).  ft bgs = feet below ground surface

(2) Minimum/maximum detected concentration. HHRA = Human Health Risk Assessment

(3) No concentration designated as screening value. IR - Installation Restoration

(4) No appropriate toxicity screening values available for inhalation of vapors migrating from soil into indoor air pathway. J = Estimated Value

(5) Rationale Codes.    mg/kg = Milligrams per kilogram

Selection  Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

References:

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Surface Soil 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 21 22 95 0 3.40E-02 - 4.85E+00 -- -- -- -- N TEQ

67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 18 22 82 0 3.20E-02 - 6.73E-01 -- -- -- -- N TEQ

55673897 1,2,3,4,7,8,9-HPCDF 1.96E+00 J 4.57E+01 J ng/kg S32-T002 14 22 64 0 4.10E-02 - 8.57E-01 -- -- -- -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 15 22 68 0 2.60E-02 - 1.71E+00 -- -- -- -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 17 22 77 0 1.50E-02 - 3.93E-01 -- -- -- -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.73E-01 J 1.09E+02 J ng/kg T111HP031 17 22 77 0 2.50E-02 - 1.51E+00 -- -- -- -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 7.97E-01 J 1.41E+01 J ng/kg S32-T012 14 22 64 0 1.60E-02 - 3.81E-01 -- -- -- -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 17 22 77 0 2.40E-02 - 1.49E+00 -- -- -- -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 7 22 32 0 2.00E-02 - 4.86E-01 -- -- -- -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 12 22 55 0 2.00E-02 - 1.59E+00 -- -- -- -- N TEQ

57117416 1,2,3,7,8-PECDF 2.47E-01 J 8.68E+00 J ng/kg T111HP011 15 22 68 0 1.40E-02 - 9.68E-01 -- -- -- -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.62E-01 1.12E+01 ng/kg T111HP031 15 22 68 0 1.70E-02 - 4.41E-01 -- -- -- -- N TEQ

57117314 2,3,4,7,8-PECDF 2.86E-01 NJ 1.64E+01 NJ ng/kg T111HP028 16 21 76 0 1.30E-02 - 2.99E-01 -- -- -- -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 22 45 1 1.10E-02 - 5.66E-01 -- -- -- -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 13 22 59 0 3.30E-02 - 1.17E+00 -- -- -- -- N TEQ

72548 4,4'-DDD 1.00E-03 J 3.86E+00 J mg/kg T111HP012 19 64 30 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 28 64 44 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

50293 4,4'-DDT 3.00E-04 J 3.64E+00 J mg/kg T111HP005 26 64 41 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 8 52 15 0 9.60E-02 - 1.80E-01 -- -- -- -- N BAL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 69 1 18 3.40E-02 - 4.30E-02 -- -- -- -- Y NAL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 52 69 75 0 3.40E-02 - 7.20E+00 -- -- -- -- Y NAL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 52 52 100 0 7.10E-02 - 1.40E-01 -- -- -- -- N BAL

7440393 Barium 6.40E+00 J 1.61E+02 J mg/kg T111HP010 52 52 100 0 3.20E-02 - 7.90E-02 -- -- -- -- Y AAL

56553 Benzo(a)anthracene 1.20E-02 J 1.20E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 -- -- -- -- Y NAL

207089 Benzo(k)fluoranthene 5.50E-02 J 5.50E-02 J mg/kg T111HP022 1 72 1 51 2.50E-02 - 1.10E-01 -- -- -- -- Y NAL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 52 12 0 3.00E-03 - 9.40E-03 -- -- -- -- N BAL

7440439 Cadmium 7.30E-02 J 6.80E-01 J mg/kg T111HP021 11 52 21 0 6.70E-03 - 1.80E-02 -- -- -- -- N BAL

7440473 Chromiuma 7.60E+00 5.70E+01 mg/kg T115HP003 52 52 100 0 7.20E-03 - 2.80E-02 -- -- -- -- N BAL

218019 Chrysene 1.10E-02 J 1.10E-02 J mg/kg T111HP036 1 72 1 71 2.60E-02 - 2.60E-02 -- -- -- -- Y NAL

7440484 Cobalt 3.40E+00 2.91E+01 mg/kg T111HP010 52 52 100 0 1.40E-02 - 3.80E-02 -- -- -- -- N BAL

7440508 Copper 3.50E+00 7.23E+02 mg/kg T115HP004 52 52 100 0 2.70E-02 - 1.10E-01 -- -- -- -- Y AAL

60571 Dieldrin 3.90E-03 3.90E-03 mg/kg T111HP028 1 64 2 23 3.40E-03 - 3.60E-03 -- -- -- -- Y NAL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface Soil 72208 Endrin 2.00E-04 J 2.00E-04 J mg/kg T111HP005 1 64 2 63 3.40E-03 - 3.40E-03 -- -- -- -- Y NAL

(continued) 7421934 Endrin aldehyde 2.00E-04 J 1.20E-01 J mg/kg T111HP038 8 64 12 2 3.10E-03 - 3.30E-02 -- -- -- -- Y NAL

206440 Fluoranthene 1.50E-02 J 3.60E-02 J mg/kg T111HP013 2 72 3 53 2.50E-02 - 6.90E-01 -- -- -- -- Y NAL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 64 2 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

7439921 Lead 2.40E+00 9.94E+02 mg/kg T115HP004 53 53 100 0 3.40E-02 - 8.80E-02 -- -- -- -- Y AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 36 52 69 0 2.00E-03 - 2.40E-02 -- -- -- -- N BAL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 52 8 0 1.70E-02 - 4.60E-02 -- -- -- -- N BAL

7440020 Nickel 1.22E+01 7.29E+01 mg/kg T111HP009 52 52 100 0 1.80E-02 - 6.10E-02 -- -- -- -- N BAL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 20 22 91 0 3.60E-02 - 1.92E+01 -- -- -- -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 18 22 82 0 3.60E-02 - 8.46E-01 -- -- -- -- N TEQ

85018 Phenanthrene 1.10E-02 J 5.20E-02 J mg/kg T115HP002 3 72 4 53 2.50E-02 - 3.40E-01 -- -- -- -- Y NAL

129000 Pyrene 1.20E-02 J 1.40E-02 J mg/kg T111HP036 2 72 3 70 2.60E-02 - 2.70E-02 -- -- -- -- Y NAL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 28 52 54 0 7.70E-02 - 1.60E-01 -- -- -- -- Y AAL

7440224 Silver 4.40E-02 J 3.90E-01 J mg/kg T111HP016 4 52 8 0 1.50E-02 - 4.10E-02 -- -- -- -- N BAL

NA TEQ (Dioxin)b N/A N/A NA NA NA NA NA NA N/A - N/A -- -- -- -- Y NAL

7440622 Vanadium 1.07E+01 4.46E+01 mg/kg T115HP008 52 52 100 0 6.70E-03 - 3.60E-02 -- -- -- -- N BAL

7440666 Zinc 1.43E+01 2.40E+02 mg/kg T115HP007 52 52 100 0 2.30E-02 - 1.40E-01 -- -- -- -- Y AAL

5103719 alpha-Chlordane 9.00E-05 J 1.59E+00 J mg/kg T111HP024 15 64 23 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 8 36 22 28 3.40E-01 - 3.00E+00 -- -- -- -- Y NAL

5103742 gamma-Chlordane 3.00E-04 J 1.41E+00 J mg/kg T111HP024 21 64 33 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL
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TABLE I-2.6:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (1) (2)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical COPC = Chemical of Potential Concern

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. EPA = U.S. Environmental Protection Agency

Refer to Appendix H for more information on the ambient analysis. ft bgs = feet below ground surface

HHRA = Human Health Risk Assessment

(2) Rationale Codes.    IR - Installation Restoration

Selection  Reason: Site concentrations are above ambient levels (AAL) J = Estimated Value

No ambient levels available for comparison (NAL) mg/kg = Milligrams per kilogram

NA - Not Applicable

Deletion Reason: Site concentrations are below or within ambient levels (BAL) NAVSTA - Naval Station

Evaluated as dioxin TEQ (TEQ) ng/kg = Nanograms per kilogram

RAGS = Risk Assessment Guidelines for Superfund
a Hexavalent chromium was not analyzed for at Site 32.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) TI - Treasure Island

b For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.  -- = Not available

References:

Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the

Engineering Command, San Diego, California.  September 18.

U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.

Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.

Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Surface  and 35822469 1,2,3,4,6,7,8-HPCDD 6.86E-01 2.99E+03 ng/kg S32-T001 25 28 89 0 2.70E-02 - 4.85E+00 -- -- -- -- N TEQ

Subsurface 67562394 1,2,3,4,6,7,8-HPCDF 5.30E-01 4.13E+02 ng/kg T111HP031 21 28 75 0 2.60E-02 - 6.73E-01 -- -- -- -- N TEQ

Soil 55673897 1,2,3,4,7,8,9-HPCDF 3.15E-01 J 4.57E+01 J ng/kg S32-T002 17 28 61 0 3.70E-02 - 8.57E-01 -- -- -- -- N TEQ

39227286 1,2,3,4,7,8-HXCDD 7.80E-02 J 3.82E+01 J ng/kg T111HP031 18 28 64 0 1.50E-02 - 1.71E+00 -- -- -- -- N TEQ

70648269 1,2,3,4,7,8-HXCDF 3.96E-01 6.84E+01 ng/kg T111HP031 20 28 71 0 1.50E-02 - 3.93E-01 -- -- -- -- N TEQ

57653857 1,2,3,6,7,8-HXCDD 1.28E-01 J 1.09E+02 J ng/kg T111HP031 21 28 75 0 1.50E-02 - 1.51E+00 -- -- -- -- N TEQ

57117449 1,2,3,6,7,8-HXCDF 2.20E-01 J 1.41E+01 J ng/kg S32-T012 17 28 61 0 1.50E-02 - 3.81E-01 -- -- -- -- N TEQ

19408743 1,2,3,7,8,9-HXCDD 1.48E-01 J 8.12E+01 J ng/kg T111HP031 20 28 71 0 1.40E-02 - 1.49E+00 -- -- -- -- N TEQ

72918219 1,2,3,7,8,9-HXCDF 6.10E-02 J 4.30E+00 J ng/kg T111HP028 8 28 29 0 1.90E-02 - 4.86E-01 -- -- -- -- N TEQ

40321764 1,2,3,7,8-PECDD 1.79E-01 J 1.77E+01 J ng/kg T111HP031 14 28 50 0 1.30E-02 - 1.59E+00 -- -- -- -- N TEQ

57117416 1,2,3,7,8-PECDF 9.20E-02 J 8.68E+00 J ng/kg T111HP011 18 28 64 0 8.00E-03 - 9.68E-01 -- -- -- -- N TEQ

60851345 2,3,4,6,7,8-HXCDF 1.22E-01 J 1.12E+01 J ng/kg T111HP031 18 28 64 0 1.60E-02 - 4.41E-01 -- -- -- -- N TEQ

57117314 2,3,4,7,8-PECDF 1.89E-01 J 1.64E+01 J ng/kg T111HP028 19 27 70 0 7.00E-03 - 2.99E-01 -- -- -- -- N TEQ

1746016 2,3,7,8-TCDD 1.47E-01 J 4.64E+00 J ng/kg T111HP006 10 28 36 1 7.00E-03 - 1.06E+00 -- -- -- -- N TEQ

51207319 2,3,7,8-TCDF 6.23E-01 J 6.84E+00 J ng/kg S32-T002 14 28 50 0 1.90E-02 - 1.17E+00 -- -- -- -- N TEQ

72548 4,4'-DDD 2.00E-04 J 3.86E+00 J mg/kg T111HP012 29 126 23 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

72559 4,4'-DDE 8.00E-05 J 1.30E+00 J mg/kg T111HP012 39 126 31 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

50293 4,4'-DDT 2.00E-04 J 3.64E+00 J mg/kg T111HP005 40 126 32 0 3.40E-03 - 1.80E-01 -- -- -- -- Y NAL

120127 Anthracene 1.10E-02 J 8.60E-02 J mg/kg T111HP009 3 142 2 91 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

7440360 Antimony 1.20E-01 J 8.40E-01 J mg/kg T111HP015 15 104 14 0 9.60E-02 - 1.80E-01 -- -- -- -- N BAL

11097691 Aroclor-1254 4.80E-02 4.80E-02 mg/kg T111HP001 1 135 1 25 3.40E-02 - 4.30E-02 -- -- -- -- Y NAL

11096825 Aroclor-1260 3.00E-03 J 7.90E+01 J mg/kg T111HP016 81 135 60 0 3.40E-02 - 7.20E+00 -- -- -- -- Y NAL

7440382 Arsenic 9.80E-01 J 1.21E+01 J mg/kg T111HP016 104 104 100 0 7.10E-02 - 1.60E-01 -- -- -- -- N BAL

7440393 Barium 2.30E+00 J 1.61E+02 J mg/kg T111HP010 104 104 100 0 3.20E-02 - 7.90E-02 -- -- -- -- N BAL

56553 Benzo(a)anthracene 1.20E-02 J 1.30E-01 J mg/kg T111HP024 7 142 5 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

50328 Benzo(a)pyrene 1.40E-02 J 1.30E-01 J mg/kg
T111HP015, 
T111HP024 6 142 4 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

205992 Benzo(b)fluoranthene 5.20E-02 J 2.60E-01 J mg/kg T111HP024 3 142 2 73 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

191242 Benzo(g,h,i)perylene 1.30E-02 J 8.10E-02 J mg/kg T111HP024 4 142 3 90 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

207089 Benzo(k)fluoranthene 1.50E-02 J 7.90E-02 J mg/kg T111HP009 4 142 3 90 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

7440417 Beryllium 6.30E-02 J 4.10E-01 J mg/kg T111HP033 6 104 6 0 3.00E-03 - 9.70E-03 -- -- -- -- N BAL

7440439 Cadmium 2.80E-02 J 6.80E-01 J mg/kg T111HP021 16 104 15 0 6.70E-03 - 1.80E-02 -- -- -- -- N BAL

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Surface  and 7440473 Chromiuma 7.60E+00 5.70E+01 mg/kg T115HP003 104 104 100 0 7.20E-03 - 3.10E-02 -- -- -- -- N BAL

Subsurface 218019 Chrysene 1.10E-02 J 1.60E-01 J mg/kg T111HP024 8 142 6 80 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

Soil 7440484 Cobalt 1.80E+00 2.91E+01 mg/kg T111HP010 104 104 100 0 1.40E-02 - 3.90E-02 -- -- -- -- N BAL

(continued) 7440508 Copper 1.00E+00 J 7.23E+02 J mg/kg T115HP004 102 104 98 0 2.70E-02 - 1.10E-01 -- -- -- -- N BAL

60571 Dieldrin 3.90E-03 9.70E-03 mg/kg T111HP038 2 126 2 30 3.40E-03 - 4.30E-03 -- -- -- -- Y NAL

84662 Diethylphthalate 2.00E-01 J 2.00E-01 J mg/kg T111HP006 1 72 1 71 3.70E-01 - 3.70E-01 -- -- -- -- Y NAL

72208 Endrin 2.00E-04 J 5.00E-04 J mg/kg T111HP007 2 126 2 124 3.40E-03 - 3.60E-03 -- -- -- -- Y NAL

7421934 Endrin aldehyde 2.00E-04 J 3.00E-01 J mg/kg T111HP038 11 126 9 0 3.10E-03 - 1.70E-01 -- -- -- -- Y NAL

206440 Fluoranthene 1.30E-02 J 2.90E-01 J mg/kg T111HP009 11 142 8 70 2.50E-02 - 6.90E-01 -- -- -- -- Y NAL

76448 Heptachlor 4.50E-02 4.50E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

1024573 Heptachlor Epoxide 5.80E-02 5.80E-02 mg/kg T111HP024 1 126 1 2 1.70E-03 - 1.90E-02 -- -- -- -- Y NAL

193395 Indeno(1,2,3-cd)pyrene 4.30E-02 J 7.40E-02 J mg/kg T111HP024 3 142 2 90 2.50E-02 - 3.80E-01 -- -- -- -- Y NAL

7439921 Lead 1.10E+00 9.94E+02 mg/kg T115HP004 105 105 100 0 3.40E-02 - 9.20E-02 -- -- -- -- Y AAL

7439976 Mercury 2.70E-03 J 4.40E+00 J mg/kg T115HP002 54 104 52 0 2.00E-03 - 2.40E-02 -- -- -- -- N BAL

75092 Methylene chloride 6.00E-04 J 1.00E-03 J mg/kg T111HP015 3 36 8 33 5.50E-03 - 5.80E-03 -- -- -- -- Y NAL

7439987 Molybdenum 2.40E-01 J 2.20E+00 J mg/kg T115HP007 4 104 4 0 1.70E-02 - 5.50E-02 -- -- -- -- N BAL

7440020 Nickel 8.50E+00 7.29E+01 mg/kg T111HP009 104 104 100 0 1.80E-02 - 6.30E-02 -- -- -- -- N BAL

3268879 OCDD 4.52E+00 2.83E+04 ng/kg T111HP031 24 28 86 0 2.80E-02 - 1.92E+01 -- -- -- -- N TEQ

39001020 OCDF 1.04E+00 4.27E+02 ng/kg T111HP031 21 28 75 0 2.70E-02 - 8.46E-01 -- -- -- -- N TEQ

85018 Phenanthrene 1.10E-02 J 2.80E-01 J mg/kg T111HP009 10 142 7 70 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

129000 Pyrene 1.10E-02 J 3.50E-01 J mg/kg T111HP009 12 142 8 44 2.50E-02 - 4.00E-01 -- -- -- -- Y NAL

7782492 Selenium 1.40E-01 J 3.50E+00 J mg/kg T115HP008 58 104 56 0 7.70E-02 - 1.60E-01 -- -- -- -- Y AAL

7440224 Silver 4.40E-02 J 2.26E+01 J mg/kg T111HP008 9 104 9 0 1.50E-02 - 4.10E-02 -- -- -- -- N BAL

NA TEQ (Dioxin)b N/A N/A N/A N/A N/A N/A N/A N/A N/A - N/A -- -- -- -- Y NAL

7440622 Vanadium 6.50E+00 4.46E+01 mg/kg T115HP008 104 104 100 0 6.70E-03 - 3.80E-02 -- -- -- -- N BAL

7440666 Zinc 5.20E+00 2.40E+02 mg/kg T115HP007 104 104 100 0 2.30E-02 - 1.40E-01 -- -- -- -- N BAL

5103719 alpha-Chlordane 9.00E-05 J 1.59E+00 J mg/kg T111HP024 17 126 13 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL

117817 bis(2-ethylhexyl)phthalate 2.20E-02 J 2.20E-01 J mg/kg T111HP012 15 72 21 57 3.40E-01 - 3.00E+00 -- -- -- -- Y NAL

5103742 gamma-Chlordane 3.00E-04 J 1.41E+00 J mg/kg T111HP024 25 126 20 0 1.70E-03 - 9.50E-02 -- -- -- -- Y NAL
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TABLE I-2.7:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure CAS Chemical Units Location Detection High   Concentration Background Screening Potential COPC Rationale for

Point Number   of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC Flag Selection or

 Concentration (Percent) Results Screening  (nc/ca) Source (Y/N) Deletion

(1) (2) (3) (4)

Range of Detection Limits
(Minimum - Maximum)Detected Total

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered
CAS = Chemical Abstracts Service

(1) Maximum detected concentration used as screening value. COPC = Chemical of Potential Concern
(2) Site soil concentrations were compared to background levels following Navy guidance (Navy, 1998, 1999, 2002, 2004a).  Two-population statistical EPA = U.S. Environmental Protection Agency

tests were used to compare site soil concentrations of inorganic chemicals to ambient concentrations determined for Treasure Island artificial soil. ft bgs = feet below ground surface
Refer to Appendix H for more information on the ambient analysis. HHRA = Human Health Risk Assessment

(3) EPA Region IX Preliminary Remediaion Goals (PRGs) for residential soil (EPA, 2004d). IR - Installation Restoration
(4) Rationale Codes.    J = Estimated Value

Selection  Reason: Site concentrations are above ambient levels (AAL) mg/kg = Milligrams per kilogram
No ambient levels available for comparison (NAL) NA - Not Applicable

NAVSTA - Naval Station
Deletion Reason: Site concentrations are below or within ambient levels (BAL) ng/kg = Nanograms per kilogram

Evaluated as dioxin TEQ (TEQ) RAGS = Risk Assessment Guidelines for Superfund
TI - Treasure Island

a Hexavalent chromium was not analyzed for at Site 30.  As a result, the results for chromium are assumed to be "total chromium", 1:6 ratio of Cr VI:Cr III (EPA, 2004d) -- = Not available
b For the evaluation of dioxins in the HHRA, the calculated TEQ is estimated based on individual congeners for a given dataset.

References:
Tetra Tech EM Inc. (Tetra Tech).  2002.  "Installation Restoration Site 12 Chemical- and Solid-Waste-Contaminated Soil Engineering Evaluation and Cost Analysis, Naval Station Treasure Island, San Francisco, California."  Prepared for the Department of the

Engineering Command, San Diego, California.  September 18.
U.S. Department of the Navy (Navy).  1998.  “Procedural Guidance for Statistically Analyzing Environmental Background Data.”  Naval Facilities Engineering Command, Southwest Division (SWDIV) and Engineering Field Activity West (EFA West).  September.
Navy.  1999.  “Handbook for Statistical Analysis of Environmental Background Data.”  SWDIV and EFA West. April.
Navy.  2001c.  "Navy Guidance for Conducting Human Health Risk Assessments: Dioxin."  Pioneer Technologies Corporation.  December.
Navy.  2002.  “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide.” UG-2049-ENV, NAVFAC, Washington, D.C. April.
Navy.  2004a.  “Navy Policy on the Use of Background Chemical Levels.”  5090 Ser N4543C/N4U732212.  From: Chief of Naval Operations.  To: Commander, Naval Facilities Engineering Command.  January 30.

U.S. Environmental Protection Agency (EPA).  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-2.8:  EPA RAGS PART D TABLE 2, OCCURENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Method 2, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater (Vapor)

Exposure CAS Chemical    Minimum Maximum Units Location Detection High   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum Frequency Censored Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration Detected Total (Percent) Results Screening  Value Source (Y/N) Deletion

(1) (2)           (2) (3) (4) (5)

Groundwater 91576 2-Methylnaphthalene 7.00E+00 J 7.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

108101 4-Methyl-2-pentanone 1.00E+00 J 2.00E+00 J µg/l T115HP001 2 6 33 4 2.00E+01 - 2.00E+01 -- -- -- -- -- Y DET

83329 Acenaphthene 6.00E-01 J 6.00E-01 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

86737 Fluorene 3.00E+00 J 3.00E+00 J µg/l T115HP004 1 6 17 5 9.60E+00 - 9.60E+00 -- -- -- -- -- Y DET

Notes: Definitions: ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered

CAS = Chemical Abstracts Service

(1) Only detected volatile organic compounds are presented in this table, as vapor inhalation from volatile chemicals in groundwater is the only COPC = Chemical of Potential Concern

complete or potentially complete exposure pathway evaluated.  A volatile organic compound was defined as having a molecular weight less than EPA = U.S. Environmental Protection Agency
200 grams per mole and a Henry's Law constant greater than 10 -5 atmosphere-cubic meter per mole (EPA 2004d).  HHRA = Human Health Risk Assessment

(2) Minimum/maximum detected concentration. IR - Installation Restoration

(3) No concentration designated as screening value. J = Estimated Value

(4) Not Applicable.  COPC selection independent of toxicity screening for Method 2 risk evaluation µg/l = microgram per liter

(5) Rationale Codes:   NA = Not applicable

Selection Reason: Chemical detected (DET) NAVSTA - Naval Station

RAGS = Risk Assessment Guidelines for Superfund

TI - Treasure Island

-- = Not available

References:

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

Range of Detection Limits
(Minimum - Maximum)

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 1 of 1



TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface Soil 4,4'-DDD mg/kg 8.39E-02 3.54E-01 NP 3.86E+00 J 3.54E-01 mg/kg (3) (2)

4,4'-DDT mg/kg 1.13E-01 3.90E-01 NP 3.64E+00 J 3.90E-01 mg/kg (3) (2)

Aroclor-1260 mg/kg 3.15E+00 5.98E+00 NP 7.90E+01 J 5.98E+00 mg/kg (2) (2)

Dioxins (TEQ) N/A N/A N/A N/A N/A 3.77E-05 mg/kg N/A N/A

Heptachlor Epoxide mg/kg 4.23E-03 9.71E-03 NP 5.80E-02 9.71E-03 mg/kg (4) (3)

Lead mg/kg 4.69E+01 1.70E+02 NP 9.94E+02 1.70E+02 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.
DF Detection frequency
EPA U.S. Environmental  Protection Agency
EPC Exposure point concentration
ft bgs Feet Below ground surface
HHRA Human Health Risk Assessment
IR Installation Restoration
J Estimated value
mg/kg Milligrams per kilogram
N/A Not applicable
NAVSTA Naval Station
RAGS Risk Assessment Guidelines for Superfund
TI Treasure Island
UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

Exposure Point Concentration
 UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Notes (continued):

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 
(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 
Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  
Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration
(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)
(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)
(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).
     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.
(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).
(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  
Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)
(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).
     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.
(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).
(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.
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TABLE I-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency
        and Remedial Response.  Washington, DC.  December.
EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 
    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface and 4,4'-DDD mg/kg 4.41E-02 1.82E-01 NP 3.86E+00 J 1.82E-01 mg/kg (3) (2)

Subsurface 4,4'-DDT mg/kg 6.40E-02 2.06E-01 NP 3.64E+00 J 2.06E-01 mg/kg (3) (2)

Soil Aroclor-1260 mg/kg 2.18E+00 3.44E+00 NP 7.90E+01 J 3.44E+00 mg/kg (2) (2)

Benzo(a)pyrene mg/kg 2.61E-02 4.71E-02 NP 1.30E-01 J 4.71E-02 mg/kg (4) (3)

Dioxins (TEQ) N/A N/A N/A N/A N/A 2.93E-05 mg/kg N/A N/A

Heptachlor Epoxide mg/kg 3.07E-03 6.09E-03 NP 5.80E-02 6.09E-03 mg/kg (4) (3)

Lead mg/kg 2.60E+01 8.90E+01 NP 9.94E+02 8.90E+01 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

GW Groundwater

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable

NAVSTA Naval Station

ng/kg Nanogram per kilogram

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Notes (continued):

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.
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TABLE I-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationale

Groundwater 2-Methylnaphthalene µg/l N/A N/A N/A 7.00E+00 J 7.00E+00 µg/l (5) (4)

4-Methyl-2-pentanone µg/l N/A N/A N/A 2.00E+00 J 2.00E+00 µg/l (5) (4)

Acenaphthene µg/l N/A N/A N/A 6.00E-01 J 6.00E-01 µg/l (5) (4)

Arsenic µg/l 3.98E+01 6.36E+01 NP 1.38E+02 J 6.36E+01 µg/l (2) (2)

Barium µg/l 9.06E+01 1.56E+02 NP 3.14E+02 J 1.56E+02 µg/l (2) (2)

Chromium µg/l 1.07E+02 1.90E+02 NP 5.03E+02 J 1.90E+02 µg/l (2) (2)

Cobalt µg/l 4.69E+01 8.74E+01 NP 2.26E+02 8.74E+01 µg/l (2) (2)

Copper µg/l 4.28E+01 1.23E+02 NP 2.18E+02 1.23E+02 µg/l (3) (2)

Fluorene µg/l N/A N/A N/A 3.00E+00 J 3.00E+00 µg/l (5) (4)

Lead µg/l 3.85E+01 7.45E+01 NP 1.91E+02 J 7.45E+01 µg/l (2) (2)

Mercury µg/l 2.17E-01 3.17E-01 NP 5.80E-01 J 3.17E-01 µg/l (2) (2)

Molybdenum µg/l N/A N/A N/A 3.70E-01 J 3.70E-01 µg/l (5) (4)

Nickel µg/l 1.26E+02 2.49E+02 NP 6.45E+02 J 2.49E+02 µg/l (2) (2)

Silver µg/l 5.71E+00 2.76E+01 NP 6.03E+01 2.76E+01 µg/l (4) (3)

Thallium µg/l 1.18E+00 3.55E+00 NP 4.50E+00 J 3.55E+00 µg/l (3) (2)

Vanadium µg/l 1.03E+02 1.78E+02 NP 4.82E+02 1.78E+02 µg/l (2) (2)

Zinc µg/l 1.62E+02 3.28E+02 NP 9.55E+02 3.28E+02 µg/l (2) (2)

Exposure Point Concentration1

 UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Notes:

1 Maximum detected concentrations used as EPC for this pathway.

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

µg/l Micrograms per liter

N/A Not applicable, no result reported because the sample size was less than 4.

NAVSTA Naval Station

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)
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TABLE I-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Groundwater (Dermal Pathway) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Notes (continued):

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value2

Statistic Rationale

Surface and Anthracene mg/kg 1.62E-02 -- 8.60E-02 J 8.60E-02 mg/kg -- --

Subsurface Chrysene mg/kg 2.72E-02 -- 1.60E-01 J 1.60E-01 mg/kg -- --

Soil Phenanthrene mg/kg 4.01E-02 -- 2.80E-01 J 2.80E-01 mg/kg -- --

Pyrene mg/kg 7.99E-02 -- 3.50E-01 J 3.50E-01 mg/kg -- --

Notes:

1 Maximum detected concentration used for the source concentration when modeling indoor air concentration EPC.  See Attacment I2 for modeled air concentrations.

2 Value used as source concentration for modeling.

See Appendix H for a detailed description of the statistical methods used.

EPA U.S. Environmental  Protection Agency

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable, no result reported because the sample size was less than 4.

NAVSTA Naval Station

ng/kg Nanogram per kilogram

RAGS Risk Assessment Guidelines for Superfund

Exposure Point Concentration1

UCL
(Distribution)

Maximum
Concentration

(Qualifier)
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TABLE I-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 1 and Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (Vapor) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs-GW)

Notes (continued):

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

-- Not Applicable 

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Surface Soil 4,4'-DDD mg/kg 8.39E-02 3.54E-01 NP 3.86E+00 J 3.54E-01 mg/kg (3) (2)

4,4'-DDE mg/kg 3.62E-02 1.32E-01 NP 1.30E+00 J 1.32E-01 mg/kg (3) (2)

4,4'-DDT mg/kg 1.13E-01 3.90E-01 NP 3.64E+00 J 3.90E-01 mg/kg (3) (2)

alpha-Chlordane mg/kg 2.82E-02 1.37E-01 NP 1.59E+00 J 1.37E-01 mg/kg (3) (2)

Aroclor-1254 mg/kg 1.80E-02 2.69E-02 NP 4.80E-02 2.69E-02 mg/kg (4) (3)

Aroclor-1260 mg/kg 3.15E+00 5.98E+00 NP 7.90E+01 J 5.98E+00 mg/kg (2) (2)

Barium mg/kg 6.05E+01 9.77E+01 NP 1.61E+02 J 9.77E+01 mg/kg (1) (1)

Benzo(a)anthracene mg/kg N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg (5) (5)

Benzo(k)fluoranthene mg/kg 1.64E-02 3.26E-02 NP 5.50E-02 J 3.26E-02 mg/kg (4) (3)

bis(2-ethylhexyl)phthalate mg/kg 8.34E-02 1.28E-01 N 2.20E-01 J 1.28E-01 mg/kg (1) (1)

Chrysene mg/kg N/A N/A N/A 1.10E-02 J 1.10E-02 mg/kg (5) (5)

Copper mg/kg 2.99E+01 1.17E+02 NP 7.23E+02 1.17E+02 mg/kg (1) (1)

Dieldrin mg/kg 1.78E-03 2.74E-03 NP 3.90E-03 2.74E-03 mg/kg (4) (3)

Dioxins (TEQ) mg/kg N/A N/A N/A N/A 3.77E-05 mg/kg N/A N/A

Endrin mg/kg N/A N/A N/A 2.00E-04 J 2.00E-04 mg/kg (5) (5)

Endrin aldehyde mg/kg 1.01E-02 2.12E-02 NP 1.20E-01 J 2.12E-02 mg/kg (4) (3)

Fluoranthene mg/kg 1.43E-02 2.55E-02 NP 3.60E-02 J 2.55E-02 mg/kg (4) (3)

gamma-Chlordane mg/kg 2.58E-02 1.22E-01 NP 1.41E+00 J 1.22E-01 mg/kg (3) (2)

Heptachlor mg/kg 4.05E-03 8.84E-03 NP 4.50E-02 8.84E-03 mg/kg (4) (3)

Heptachlor Epoxide mg/kg 4.23E-03 9.71E-03 NP 5.80E-02 9.71E-03 mg/kg (4) (3)

Lead mg/kg 4.69E+01 1.70E+02 NP 9.94E+02 1.70E+02 mg/kg (1) (1)

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Surface Soil Phenanthrene mg/kg 1.49E-02 2.84E-02 NP 5.20E-02 J 2.84E-02 mg/kg (4) (3)

(continued) Pyrene mg/kg N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg (5) (5)

Selenium mg/kg 4.86E-01 6.37E-01 NP 3.50E+00 J 6.37E-01 mg/kg (2) (2)

Zinc mg/kg 4.40E+01 6.79E+01 NP 2.40E+02 6.79E+01 mg/kg (1) (1)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable: no result reported because the sample size was less than 4, not applicable for TEQ.

NAVSTA Naval Station

ng/kg Nanogram per kilogram

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
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TABLE I-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Surface Soil (0-2 ft bgs) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface Soil (0-2 ft bgs)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Statistic b Rationalec

Value

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Surface and 4,4'-DDD mg/kg 4.41E-02 1.82E-01 NP 3.86E+00 J 1.82E-01 mg/kg (3) (2)

Subsurface 4,4'-DDE mg/kg 1.96E-02 6.84E-02 NP 1.30E+00 J 6.84E-02 mg/kg (3) (2)

Soil 4,4'-DDT mg/kg 6.40E-02 2.06E-01 NP 3.64E+00 J 2.06E-01 mg/kg (3) (2)

alpha-Chlordane mg/kg 1.68E-02 7.23E-02 NP 1.59E+00 J 7.23E-02 mg/kg (4) (3)

Anthracene mg/kg 1.62E-02 2.68E-02 NP 8.60E-02 J 2.68E-02 mg/kg (4) (3)

Aroclor-1254 mg/kg 1.79E-02 2.39E-02 NP 4.80E-02 2.39E-02 mg/kg (4) (3)

Aroclor-1260 mg/kg 2.18E+00 3.44E+00 NP 7.90E+01 J 3.44E+00 mg/kg (2) (2)

Benzo(a)anthracene mg/kg 2.55E-02 4.57E-02 NP 1.30E-01 J 4.57E-02 mg/kg (4) (3)

Benzo(a)pyrene mg/kg 2.61E-02 4.71E-02 NP 1.30E-01 J 4.71E-02 mg/kg (4) (3)

Benzo(b)fluoranthene mg/kg 3.69E-02 7.42E-02 NP 2.60E-01 J 7.42E-02 mg/kg (4) (3)

Benzo(g,h,i)perylene mg/kg 1.74E-02 2.93E-02 NP 8.10E-02 J 2.93E-02 mg/kg (4) (3)

Benzo(k)fluoranthene mg/kg 1.69E-02 2.78E-02 NP 7.90E-02 J 2.78E-02 mg/kg (4) (3)

bis(2-ethylhexyl)phthalate mg/kg 6.97E-02 9.81E-02 G 2.20E-01 J 9.81E-02 mg/kg (1) (1)

Chrysene mg/kg 2.72E-02 4.92E-02 NP 1.60E-01 J 4.92E-02 mg/kg (4) (3)

Dieldrin mg/kg 1.87E-03 2.61E-03 NP 9.70E-03 2.61E-03 mg/kg (4) (3)

Dioxins (TEQ) ng/kg N/A N/A N/A N/A 2.93E-05 mg/kg N/A N/A

Diethylphthalate mg/kg N/A N/A N/A 2.00E-01 J 2.00E-01 mg/kg (5) (4)

Endrin mg/kg N/A N/A N/A 5.00E-04 J 5.00E-04 mg/kg (5) (4)

Endrin aldehyde mg/kg 1.07E-02 2.50E-02 NP 3.00E-01 J 2.50E-02 mg/kg (4) (3)

Fluoranthene mg/kg 4.25E-02 8.27E-02 NP 2.90E-01 J 8.27E-02 mg/kg (4) (3)

gamma-Chlordane mg/kg 1.39E-02 6.27E-02 NP 1.41E+00 J 6.27E-02 mg/kg (3) (2)

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Surface and Heptachlor mg/kg 2.98E-03 5.69E-03 NP 4.50E-02 5.69E-03 mg/kg (4) (3)

Subsurface Heptachlor Epoxide mg/kg 3.07E-03 6.09E-03 NP 5.80E-02 6.09E-03 mg/kg (4) (3)

Soil Indeno(1,2,3-cd)pyrene mg/kg 1.62E-02 2.59E-02 NP 7.40E-02 J 2.59E-02 mg/kg (4) (3)

(continued) Lead mg/kg 2.60E+01 8.90E+01 NP 9.94E+02 8.90E+01 mg/kg (1) (1)

Phenanthrene mg/kg 4.01E-02 7.77E-02 NP 2.80E-01 J 7.77E-02 mg/kg (4) (3)

Pyrene mg/kg 7.99E-02 1.36E-01 NP 3.50E-01 J 1.36E-01 mg/kg (4) (3)

Selenium mg/kg 4.42E-01 5.26E-01 NP 3.50E+00 J 5.26E-01 mg/kg (2) (2)

Notes:

See Appendix H for a detailed description of the statistical methods used.

DF Detection frequency

EPA U.S. Environmental  Protection Agency

EPC Exposure point concentration

ft bgs Feet Below ground surface

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

mg/kg Milligrams per kilogram

N/A Not applicable: no result reported because the sample size was less than 4, not applicable for TEQ.

NAVSTA Naval Station

ng/kg Nanogram per kilogram
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

a Tested for all chemicals with at least 5 samples and detection frequencies greater than or equal to 85 percent using the Shapiro-Wilk W 

(normal and lognormal distributions) or the  Cramer Von Mises W2 (gamma distributions) test.  A 5 percent level of significance was used for 

all tests.  All other chemical distributions were treated as nonparametric in calculations 

Distribution Codes: G= gamma, L= lognormal, N= normal, NP= nonparametric

b Methods used to calculate summary statistics were based on the relative sample size and DF.  

Statistics Codes are defined as follows:

The EPC is the lesser of the UCL and the maximum detected concentration

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 50 percent and less than 85 percent: flipped Kaplan-Meier method was used following Helsel (2005)

(3) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(4) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(5) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.
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TABLE I-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Site-wide Combined Surface and Subsurface Soil (0 ft bgs - groundwater) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  Surface and Subsurface Soil (0 ft bgs - GW)

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic b Rationalec

Exposure Point Concentration
UCL

(Distribution) a

Maximum
Concentration

(Qualifier)

Notes (continued):

c Methods used to calculate summary statistics were based on the relative sample size and DF.  

Rationale Codes: are defined as follows:

(1) DF greater than or equal to 85 percent: methods followed recommendations in EPA's ProUCL software package (EPA 2004)

(2) DF greater than or equal to 20 percent and less than 50 percent: regression on order statistics (ROS) method used following Helsel (2005).

     For cases where the maximum concentration was a censored value or fewer than four measurements were detected, method (4) was used.

(3) Detection frequencies less than 20 percent: Monte Carlo methods were used following the "Bounding" approach described in EPA (2002).

(4) For sample sizes less than 4, the maximum detected concentration was used as the EPC.  No results are reported for the mean or UCL.

(5) Estimated UCL exceeded the maximum detected concentration.  The maximum detected concentration was used as the EPC.

References:

Helsel, D.  2005.  Nondetects and Data Analysis: Statistics for Censored Environmental Data .  John Wiley & Sons, Inc., New York, NY.  250 p.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating exposure point concentrations at hazardous waste sites.”  OSWER 9285.6-10.  Office of Emergency

        and Remedial Response.  Washington, DC.  December.

EPA.  2004.  “ProUCL Version 3.0 User Guide.” Prepared by Singh, A., Singh, A.K. and R.W. Maichle for the U.S. Environmental Protection Agency, Technical 

    Support Center,  Las Vegas, NV.  April.
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TABLE I-3.7:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY
Method 2, Groundwater (Vapor)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure Point Chemical of Units Arithmetic
Potential Concern  Mean Value Statistic Rationale

Groundwater 2-Methylnaphthalene µg/l N/A N/A 7.00E+00 J 7.00E+00 µg/l -- --

4-Methyl-2-pentanone µg/l N/A N/A 2.00E+00 J 2.00E+00 µg/l -- --

Acenaphthene µg/l N/A N/A 6.00E-01 J 6.00E-01 µg/l -- --

Fluorene µg/l N/A N/A 3.00E+00 J 3.00E+00 µg/l -- --

Notes:

1 Maximum detected concentrations used as EPC for this pathway.

EPA U.S. Environmental  Protection Agency

HHRA Human Health Risk Assessment

IR Installation Restoration

J Estimated value

µg/l Micrograms per liter

N/A Not applicable

NAVSTA Naval Station

RAGS Risk Assessment Guidelines for Superfund

TI Treasure Island

UCL One-sided upper confidence limit of the mean.  Following EPA (2004), this can be either a 95, 97.5, or 99 percent UCL.

-- Not Applicable 

Exposure Point Concentration1

 UCL
(Distribution)

Maximum
Concentration

(Qualifier)

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 1 of 1



TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Incidental Ingestion
of Outdoor Soil

Commercial/ Industrial 
Worker

Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 100 mg/day EPA 2001a

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 250 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 25 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 9,125 days EPA 1989

Construction
Worker 

Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 330 mg/day EPA 2001a

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 250 days/year EPA 1991a

ED Exposure Duration 1 years DTSC 2000

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 365 days EPA 1989

Resident * Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 100 mg/day EPA 1991a

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992
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TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

ED Exposure Duration 24 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 8,760 days EPA 1989

Child Site 32      CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 200 mg/day EPA 1991a

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 6 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Dermal Contact with 
Outdoor Soil

Commercial/ Industrial 
Worker

Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 5,700 cm2 DTSC 2000; EPA 2004c

AF Soil-to-Skin Adherence Factor 0.2 mg/cm2 DTSC 2000; EPA 2004c

EF Exposure Frequency 250 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 25 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 9,125 days EPA 1989

Incidental Ingestion
of Outdoor Soil 

(continued)

Adult     
(continued)

Site 32   
(continued)

Resident *
(continued)
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TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Dermal Contact with 
Outdoor Soil   
(continued)

Construction 
Worker

Adult 
(continued)

Site 32 
(continued)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 5,700 cm2 DTSC 2000; EPA 2004c

AF Soil-to-Skin Adherence Factor 0.8 mg/cm2 DTSC 2000

EF Exposure Frequency 250 days/year EPA 1991a

ED Exposure Duration 1 years DTSC 2000

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 365 days EPA 1989

Resident * Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c
SA Exposed Skin Surface Area 5,700 cm2 DTSC 2000; EPA 2004c
AF Soil-to-Skin Adherence Factor 0.07 mg/cm2 DTSC 2000; EPA 2004c
EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992
ED Exposure Duration 24 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 8,760 days EPA 1989

Child Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 2,900 cm2 DTSC 2000

AF Soil-to-Skin Adherence Factor 0.2 mg/cm2 DTSC 2000; EPA 2004c

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992
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TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

ED Exposure Duration 6 years EPA 1991a; DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Inhalation of 
Particulates/Vapors

Commercial/ Industrial 
Worker

Adult Site 33 CA Chemical Concentration in Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

Originating from Soil 
(in Outdoor Air)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

PEF = 1.32E+09 m3/kg (EPA 2004d)

InhR Inhalation Rate 1.75 m3/hour DTSC 2005d VF = Chemical-specific volatilization factor (EPA 2004d)

ET Exposure Time 8 hours/day EPA 1991a

EF Exposure Frequency 250 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 25 years EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 9,125 days EPA 1989

Construction 
Worker

Adult Site 32 CA Chemical Concentration in Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

PEF =1.00E+06 m3/kg (DTSC 2005)
InhR Inhalation Rate 2.5 m3/hour EPA 1991a; DTSC 1992 VF = Chemical-specific volatilization factor (EPA 2004d)

ET Exposure Time 8 hours/day EPA 1991a

EF Exposure Frequency 250 days/year EPA 1991a

ED Exposure Duration 1 years DTSC 2000

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 365 days EPA 1989

Site 32   
(continued)

Dermal Contact with 
Outdoor Soil   
(continued)

Resident *           
(continued)

Child  
(continued)
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TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Resident * Adult     Site 32 CA Chemical Concentration in Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

PEF = 1.32E+09 m3/kg (EPA 2004d)

InhR Inhalation Rate 0.83 m3/hour EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)

ET Exposure Time (3) 24 hours/day EPA 1991a; DTSC 1992

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 24 years EPA 1991a; DTSC 1992

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 8,760 days EPA 1989

Child (2) Site 32 CA Chemical Concentration in Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

PEF = 1.32E+09 m3/kg (EPA 2004d)
InhR Inhalation Rate 0.42 m3/hour EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)

ET Exposure Time (3) 24 hours/day EPA 1991a; DTSC 1992

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 6 years EPA 1991a; DTSC 1992

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Inhalation of Vapors 
Originating from Soil 
Penetrating Building

Commercial/ Industrial 
Worker

Adult Site 32 CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

Interior InhR Inhalation Rate 1.75 m3/hour DTSC 2005d CA modeled using DTSC's 2003 Vapor Intrusion Model

ET Exposure Time 8 hours/day EPA 1991a (DTSC 2003), which is based upon Johnson and

EF Exposure Frequency 250 days/year EPA 1991a; DTSC 1992 Ettinger (1991).

ED Exposure Duration 25 years EPA 1991a; DTSC 1992

Inhalation of 
Particulates/Vapors 
Originating from Soil 

(in Outdoor Air)  
(continued) 
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TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 9,125 days EPA 1989

Resident Adult Site 32         CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

InhR Inhalation Rate 0.83 m3/hour EPA 1991a

ET Exposure Time (3) 24 hours/day EPA 1991a; DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992 (DTSC 2003), which is based upon Johnson and

ED Exposure Duration 24 years EPA 1991a; DTSC 1992 Ettinger (1991).

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 8,760 days EPA 1989

Child (2) Site 32                CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

InhR Inhalation Rate 0.42 m3/hour EPA 1991a

ET Exposure Time (3) 24 hours/day EPA 1991a; DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992 (DTSC 2003), which is based upon Johnson and

ED Exposure Duration 6 years EPA 1991a; DTSC 1992 Ettinger (1991).

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Notes:

(1)  See Section X.8.4 for discussion of the intake assumptions.

(2)  While children's inhalation rates can be estimated, the toxicity factors applied in a risk assessment are based on chronic risks and not adjusted for a child's unique physiology.  

(3)  These exposure times for inhalation are shown to represent the total daily inhalation rate on an hourly basis.  Actual round-the-clock exposure would consist of some fraction of activity where particles or vapors would be inhaled from outdoor air, and an additio

fraction where vapors would be inhaled from indoor air, but no adjustments were made to residential exposure time to account for this distribution of activity.  This will result in a conservative overestimate of risk.

*    Exposure parameters to a resident child and adult are protective of the hypothetical recreational user child and adult.

Site 32 
(continued)

Commercial/ Industrial 
Worker              

(continued)

Inhalation of Vapors 
Originating from Soil 
Penetrating Building 

Interior            
(continued)

Adult 
(continued)

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 6 of 7



TABLE I-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Definitions:
cm2 Square centimeter mg/kg Milligrams per kilogram

days/year Days per year mg/kg-day Milligrams per kilogram per day

DTSC Department of Toxic Substances Control mg/m3 Milligrams per cubic meter

EPA U.S. Environmental Protection Agency m3/hour Cubic meters per hour

EPC Exposure point concentration m3/kg Cubic meters of air per kg soil (reduced from mg/m 3-air per mg/kg-soil)

hours/day Hours per day NAVSTA Naval Station

IR Installation Restoration PEF Particulate emission factor

kg Kilogram RAGS Risk Assessment Guidance for Superfund

kg/mg Kilograms per milligram RME Reasonable maximum exposure
mg/cm2 Milligrams per square centimeter TI Treasure Island

mg/day Milligrams per day

References:

California Department of Toxic Substances Control (DTSC).  1992.  "Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities."  Office of the Science Advisor.  July.
DTSC.  2000.  "Interoffice Memorandum Regarding Guidance for the Dermal Exposure Pathway."  From S.M. DiZio, M.J. Wade, and D.J. Oudiz.  To Human Health and Ecological Division.  January 7.
DTSC.  2003.  "Johnson and Ettinger (1991) Model for Vapor Intrusion Into Buildings."  Version 3.0-Modification 1.  July.
DTSC 2005.  "Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Military Facilities."  DTSC Human and Ecological Risk Division (HERD).  October 27.
DTSC.  2005d.  "Comment Memorandum regarding Draft Site 21 Remedial Investigation Report, Naval Station Treasure Island, San Francisco, California."  From B. Davis, Staff Toxicologist, Human Health and Ecological Division.  To David Rist, Office of 

Military Facilities, Northern California.  March 1.
Johnson, P.C. and R.A. Ettinger.   1991.  "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings."  Environ. Sci. Technol.  Volume 25. Pages 1445 through 1452.

U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  December.

EPA.  1991a.  "Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors."  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V, 

and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.

EPA.  2001a.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  Office of Solid Waste and Emergency Response.  March.

EPA.  2004c.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology Innovation.  Office of Solid W

and Emergency Response (OSWER) 9285.7-02EP.  July.

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-4.2:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME GROUNDWATER EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)
Dermal Construction 

Worker
Adult Site 32 CW Chemical Concentration in 

Groundwater
Chemical-specific mg/L RAGS Part D Table 3 

series for each site will 
document the rationale.

Intake (mg/kg-day) = 
(CW x SAw x PC x ET x EF x ED x .001)
        / (BW x AT)

SAw Surface Area 5,700 cm2 DTSC 2000
PC Dermal Permeability Coefficient Chemical-specific cm/hr DTSC 1994
ET Exposure Time 8 hours/day EPA 1991a
EF Exposure Frequency 250 days/year EPA 1991a
ED Exposure Duration 1 years EPA 1991a, DTSC 1992

0.001 Volumetric Conversion Factor 1.0E-03 L/cm3 Not applicable
BW Body Weight 70 kg EPA 1991a, DTSC 1992

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 365 days EPA 1989

Volatiles in Trench 
Air

Construction 
Worker

Adult Site 32 CA Chemical Concentration in 
Trench Air

EPC mg/m3
Modeled from CW

Intake (mg/kg-day) =
InhR Inhalation Rate 2.50 m3/hour EPA 1991a    (Ctrench x InhR x ET x EF x ED) / (BW x AT) 
ET Exposure Time 8 hours/day EPA 1991a
EF Exposure Frequency 250 days/year EPA 1991a
ED Exposure Duration 1 years EPA 1991a, DTSC 1992 where Ctrench will be modeled from using the ground-
BW Body Weight 70 kg EPA 1991a, DTSC 1992 water-to-outdoor air trench model discussed in

AT-C Averaging Time - Cancer 25,550 days EPA 1989 Attachment I6.
AT-NC Averaging Time - Noncancer 365 days EPA 1989

Inhalation Adult CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) =
of Volatiles in InhR Inhalation Rate 1.70 m3/hour DTSC 2005d    (CA x InhR x ET x EF x ED) / (BW x AT) 

Indoor Air ET Exposure Time 8 hours/day EPA 1991a
EF Exposure Frequency 250 days/year EPA 1991a, DTSC 1992
ED Exposure Duration 25 years EPA 1991a, DTSC 1992 where CA will be modeled from CW and/or 
BW Body Weight 70 kg EPA 1991a, DTSC 1992 soil gas data using the Johnson & Ettinger 

AT-C Averaging Time - Cancer 25,550 days EPA 1989 model
AT-NC Averaging Time - Noncancer 9,125 days EPA 1989

Resident Adult CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) = 
InhR Inhalation Rate 0.83 m3/hour EPA 1991a   (CA x InhR x ET x EF x ED) / (BW x AT)
ET Exposure Time (3) 24 hours/day EPA 1991a, DTSC 1992
EF Exposure Frequency 350 days/year EPA 1991a, DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model
ED Exposure Duration 24 years EPA 1991a, DTSC 1992 (DTSC 2003), which is based upon Johnson and
BW Body Weight 70 kg EPA 1991a, DTSC 1992 Ettinger (1991).

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 8,760 days EPA 1989

Child CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) = 
(2) InhR Inhalation Rate 0.42 m3/hour EPA 1991a, DTSC 1992   (CA x InhR x ET x EF x ED) / (BW x AT)

Site 32

Site 32

Site 32

Commercial/Industrial 
Worker
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TABLE I-4.2:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME GROUNDWATER EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Inhalation Resident Child Site 32 ET Exposure Time (3) 24 hours/day EPA 1991a
of Volatiles in (continued) (2) (continued) EF Exposure Frequency 350 days/year EPA 1991a, DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model

Indoor Air (continued) ED Exposure Duration 6 years EPA 1991a, DTSC 1992 (DTSC 2003), which is based upon Johnson and
(continued) BW Body Weight 15 kg EPA 1991a, DTSC 1992 Ettinger (1991).

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 2,190 days EPA 1989

Notes:
(1)  See Appendix X, Section 6.4, for discussion of the intake assumptions.
(2)  While children's inhalation rates can be estimated, the toxicity factors applied in a risk assessment are based on chronic risks and not adjusted for a child's unique physiology.  
(3)  These exposure times for inhalation are shown to represent the total daily inhalation rate on an hourly basis; however, because some outdoor activity is being assumed based on the inclusion of soil
       pathways and outdoor air inhalation, this will result in a conservative overestimate of risk, unless soil (vapor and particulate) and groundwater (indoor air) pathways are characterized separately.
   
Definitions:
cm2 Square centimeter m3/hour  Cubic meter per hour
cm/hr Centimeter per hour L/cm3 Liter per cubic centimeter
days/year Day per year mg/kg-day Milligram per kilogram per day
DTSC Department of Toxic Substances Control mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency mg/L Milligram per liter
EPC Exposure Point Concentration NAVSTA Naval Station
hours/day Hour per day RAGS Risk Assessment Guidance for Superfund
IR Installation Restoration RME Reasonable maximum exposure
kg Kilogram TI Treasure Island

References:
California Department of Toxic Substances Control (DTSC).  1992.  "Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities."  Office of the Science Advisor.  July.
DTSC.  2000.  "Interoffice Memorandum Regarding Guidance for the Dermal Exposure Pathway."  From S.M. DiZio, M.J. Wade, and D.J. Oudiz.  To Human Health and Ecological Division.  January 7.
DTSC.  2003.  "Johnson and Ettinger (1991) Model for Vapor Intrusion Into Buildings."  Version 3.0-Modification 1.  July.
DTSC.  2005d.  "Comment Memorandum regarding Draft Site 21 Remedial Investigation Report, Naval Station Treasure Island, San Francisco, California."  From B. Davis, Staff Toxicologist, Human Health and Ecological Division.  To David Rist, O

Military Facilities, Northern California.  March 1.
Johnson, P.C. and R.A. Ettinger.   1991.  "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings."  Environ. Sci. Technol.  Volume 25. Pages 1445 through 1452.
U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  Decem
EPA.  1991a.  "Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors."  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V

and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.
EPA.  2001a.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  Office of Solid Waste and Emergency Response.  March.
EPA.  2004c.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology Innovation

and Emergency Response (OSWER) 9285.7-02EP.  July.
EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Incidental Ingestion
of Outdoor Soil

Commercial/ Industrial 
Worker

Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 50 mg/day EPA 1991a

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 219 days/year EPA 2004c

ED Exposure Duration 4.5 years USDC 1994

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 1,643 days EPA 1989

Construction Worker Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

IS Ingestion Rate - Soil 100 mg/day EPA 1997b

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 90 days/year Professional judgment

ED Exposure Duration 1 years DTSC 2000

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 365 days EPA 1989

Resident * Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

IS Ingestion Rate - Soil 50 mg/day EPA 1997b

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 7 years EPA 1989

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,555 days EPA 1989

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 1 of 7



TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Incidental Ingestion
of Outdoor Soil 

(continued)

Resident *            
(continued)

Child Site 32             
(continued)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

IS Ingestion Rate - Soil 100 mg/day EPA 1997b

FI Fraction Ingested 1 unitless Professional judgment

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 2 years EPA 1989

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 730 days EPA 1989

Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 3,300 cm2 EPA 2004c

AF Soil-to-Skin Adherence Factor 0.02 mg/cm2 EPA 2004c

EF Exposure Frequency 219 days/year EPA 2004c

ED Exposure Duration 4.5 years USDC 1994

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 1,643 days EPA 1989

Construction Worker Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 3,300 cm2 EPA 2004c

AF Soil-to-Skin Adherence Factor 0.1 mg/cm2 EPA 2004c

EF Exposure Frequency 90 days/year Professional judgment

ED Exposure Duration 1 years DTSC 2000

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Dermal Contact with 
Outdoor Soil

Commercial/ Industrial 
Worker
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Dermal Contact with Construction Worker Adult Site 32 MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

Outdoor Soil (continued) (continued) (continued) BW Body Weight 70 kg EPA 1991a; DTSC 1992

(continued) ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 365 days EPA 1989

Resident * Adult Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 5,700 cm2 DTSC 2000; EPA 2004c

AF Soil-to-Skin Adherence Factor 0.01 mg/cm2 EPA 2004c

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 7 years EPA 1989

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,555 days EPA 1989

Child Site 32 CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) / (BW x AT)

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2004c

SA Exposed Skin Surface Area 2,800 cm2 EPA 2004c

AF Soil-to-Skin Adherence Factor 0.04 mg/cm2 EPA 2004c

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 2 years EPA 1989

Inhalation of Soil 
Particulates/Vapors

Commercial/ Industrial 
Worker

Adult   Site 32 MCF Mass Conversion Factor 1E-06 kg/mg Not applicable

Originating from Soil 
(in Outdoor Air)

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 730 days EPA 1989

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
d t th ti l

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Inhalation of Soil Commercial/Industrial Adult Site 32 InhR Inhalation Rate 1.3 m3/hour EPA 1997b PEF = 1.32E+09 m3/kg (EPA 2004d)
Particulates/Vapors Worker (continued (continued) ET Exposure Time 8 hours/day EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)

Originating from Soil (continued) EF Exposure Frequency 219 days/year EPA 2004c

(in Outdoor Air) ED Exposure Duration 4.5 years USDC 1994

(continued) BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 1,643 days EPA 1989

Construction 
Worker

Adult Site 32 CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

InhR Inhalation Rate 1.3 m3/hour EPA 1997b PEF = 6.58E+08 m3/kg (EPA 2004d)
ET Exposure Time 8 hours/day EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)
EF Exposure Frequency 90 days/year Professional judgment
ED Exposure Duration 1 years DTSC 2000
BW Body Weight 70 kg EPA 1991a; DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 365 days EPA 1989

Resident * Adult Site 32 CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

InhR Inhalation Rate 0.63 m3/hour EPA 1997b PEF = 1.32E+09 m3/kg (EPA 2004d)
ET Exposure Time (3) 24 hours/day EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 7 years EPA 1989

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,555 days EPA 1989

Child (2) Site 32 CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Resident *            
(continued)

Child (2)       
(continued)

Site 32             
(continued)

CS Chemical Concentration in Soil EPC mg/kg RAGS Part D Table 3 series 
for each risk estimate will 
document the rationale.

where CA = CS / PEF for particulates, and 
            CA = CS / VF for volatiles

InhR Inhalation Rate 0.33 m3/hour EPA 1997b PEF = 1.32E+09 m3/kg (EPA 2004d)

ET Exposure Time (3) 24 hours/day EPA 1991a VF = Chemical-specific volatilization factor (EPA 2004d)

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992

ED Exposure Duration 2 years EPA 1989

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 730 days EPA 1989

Adult Site 32 CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

InhR Inhalation Rate 1.3 m3/hour EPA 1997b
ET Exposure Time 8 hours/day EPA 1991a CA modeled using DTSC's 2003 Vapor Intrusion Model

EF Exposure Frequency 219 days/year EPA 2004c (DTSC 2003), which is based upon Johnson and

ED Exposure Duration 4.5 years USDC 1994 Ettinger (1991).

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 1,643 days EPA 1989

Resident *            Adult Site 32 CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

InhR Inhalation Rate 0.63 m3/hour EPA 1997b

ET Exposure Time (3) 24 hours/day EPA 1991a CA modeled using DTSC's 2003 Vapor Intrusion Model

EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992 (DTSC 2003), which is based upon Johnson and

ED Exposure Duration 7 years EPA 1989 Ettinger (1991).

BW Body Weight 70 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 2,555 days EPA 1989

Inhalation of Soil 
Particulates/Vapors 
Originating from Soil 

(in Outdoor Air) 
(continued)

Inhalation of Vapors 
Originating from Soil 
Penetrating Building 

Interior

Commercial/ Industrial 
Worker
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Resident *            
(continued)

Child (2)       
(continued)

Site 32             
(continued)

CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Modeled from chemical 
concentration in soil

Intake (mg/kg-day) = 
   (CA x InhR x ET x EF x ED) / (BW x AT)

InhR Inhalation Rate 0.33 m3/hour EPA 1997b

ET Exposure Time (3) 24 hours/day EPA 1991a CA modeled using DTSC's 2003 Vapor Intrusion Model

(continued) EF Exposure Frequency 350 days/year EPA 1991a; DTSC 1992 (DTSC 2003), which is based upon Johnson and

ED Exposure Duration 2 years EPA 1989 Ettinger (1991).

BW Body Weight 15 kg EPA 1991a; DTSC 1992

ATC Averaging Time - Cancer 25,550 days EPA 1989

ATNC Averaging Time - Noncancer 730 days EPA 1989

Notes:

(1)  See Section X.8.4 for discussion of the intake assumptions.

(2)  While children's inhalation rates can be estimated, the toxicity factors applied in a risk assessment are based on chronic risks and not adjusted for a child's unique physiology.  

(3)  These exposure times for inhalation are shown to represent the total daily inhalation rate on an hourly basis.  Actual round-the-clock exposure would consist of some fraction of activity where particles or vapors would be inhaled from outdoor air,

 and an additional fraction where vapors would be inhaled from indoor air, but no adjustments were made to residential exposure time to account for this distribution of activity.  This will result in a conservative overestimate of risk.

*      Exposure parameters to a resident child and adult are protective of the hypothetical recreational user child and adult.

Definitons:
cm2 Square centimeter mg/kg Milligrams per kilogram
CTE Central tendency exposure mg/kg-day Milligrams per kilogram per day
days/year Days per year mg/m3 Milligrams per cubic meter
DTSC Department of Toxic Substances Control m3/hour Cubic meters per hour
EPA U.S. Environmental Protection Agency m3/kg Cubic meters of air per kg soil (reduced from mg/m 3-air per mg/kg-soil)

EPC Exposure point concentration NAVSTA Naval Station
hours/day Hours per day PEF Particulate emission factor
IR Installation Restoration RAGS Risk Assessment Guidance for Superfund
kg Kilogram TI Treasure Island
kg/mg Kilograms per milligram USDC U.S. Department of Commerce
mg/cm2 Milligrams per square centimeter
mg/day Milligrams per day

Inhalation of Vapors 
Originating from Soil 
Penetrating Building 

Interior
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TABLE I-4.3:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE SOIL EXPOSURES
Construction Workers, Residents, and Commercial/Industrial Workers (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe:  

Medium:   Soil

Exposure Medium: Soil

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

References:
California Department of Toxic Substances Control (DTSC).  1992.  "Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities."  Office of the Science Advisor.  July.
DTSC.  2000.  "Interoffice Memorandum Regarding Guidance for the Dermal Exposure Pathway."  From S.M. DiZio, M.J. Wade, and D.J. Oudiz.  To Human Health and Ecological Division.  January 7.
DTSC.  2003.  "Johnson and Ettinger (1991) Model for Vapor Intrusion Into Buildings."  Version 3.0-Modification 1.  July.
Johnson, P.C. and R.A. Ettinger.   1991.  "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings."  Environ. Sci. Technol.  Volume 25. Pages 1445 through 1452.
U.S. Department of Commerce (USDC).  1994.  "Statistical Abstract of the United States."  Bureau of the Census.  114th Edition.
U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  December.
EPA.  1991a.  "Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors."  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V, 
       and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.
EPA.  1997b.  "Exposure Factors Handbook."  Office of Research and Development.  National Center for Environmental Assessment.  Washington, D.C.  August.
EPA.  2004c.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology Innovation.  Office of Solid Waste

and Emergency Response (OSWER) 9285.7-02EP.  July.

EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-4.4:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE GROUNDWATER EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)
Dermal Construction 

Worker
Adult Site 32 CW Chemical Concentration in 

Groundwater
Chemical-specific mg/L RAGS Part D Table 3 

series for each site will 
document the rationale.

Intake (mg/kg-day) = 
(CW x SAw x PC x ET x EF x ED x .001)
        / (BW x AT)

SAw Surface Area 2,370 cm2 EPA 2004c
PC Dermal Permeability Coefficient Chemical-specific cm/hr DTSC 1994
ET Exposure Time 1 hours/day Professional judgment
EF Exposure Frequency 10 days/year Professional judgment
ED Exposure Duration 1 years EPA 1991a, DTSC 1992

0.001 Volumetric Conversion Factor 1.0E-03 L/cm3 Not applicable
BW Body Weight 70 kg EPA 1991a, DTSC 1992

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 365 days EPA 1989

Volatiles in Trench 
Air

Construction 
Worker

Adult Site 32 CA Chemical Concentration in 
Trench Air

EPC mg/m3
Modeled from CW

Intake (mg/kg-day) =
InhR Inhalation Rate 1.30 m3/hour EPA 1997b    (Ctrench x InhR x ET x EF x ED) / (BW x AT) 
ET Exposure Time 1 hours/day Professional judgment
EF Exposure Frequency 10 days/year Professional judgment
ED Exposure Duration 1 years EPA 1991a, DTSC 1992 where Ctrench will be modeled from using the ground-
BW Body Weight 70 kg EPA 1991a, DTSC 1992 water-to-outdoor air trench model discussed in

AT-C Averaging Time - Cancer 25,550 days EPA 1989 Attachment I6.
AT-NC Averaging Time - Noncancer 365 days EPA 1989

Inhalation Industrial Adult CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) =
of Volatiles in Worker InhR Inhalation Rate 1.30 m3/hour EPA 1997b    (CA x InhR x ET x EF x ED) / (BW x AT) 

Indoor Air ET Exposure Time 8 hours/day EPA 1991a
EF Exposure Frequency 219 days/year EPA 2004c

ED Exposure Duration 4.5 years USDC 1994 where CA will be modeled from CW and/or 

BW Body Weight 70 kg EPA 1991a, DTSC 1992 soil gas data using the Johnson & Ettinger 

AT-C Averaging Time - Cancer 25,550 days EPA 1989 model

AT-NC Averaging Time - Noncancer 1,643 days EPA 1989

Site 32
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TABLE I-4.4:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE GROUNDWATER EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

Resident Adult CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) = 
InhR Inhalation Rate 0.63 m3/hour EPA 1997b   (CA x InhR x ET x EF x ED) / (BW x AT)
ET Exposure Time (3) 24 hours/day EPA 1991a
EF Exposure Frequency 350 days/year EPA 1991a, DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model
ED Exposure Duration 7 years EPA 1989 (DTSC 2003), which is based upon Johnson and
BW Body Weight 70 kg EPA 1991a, DTSC 1992 Ettinger (1991).

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 2,555 days EPA 1989

Child (2) CA Chemical Concentration in Air EPC mg/m3 Modeled from CW Intake (mg/kg-day) = 
InhR Inhalation Rate 0.33 m3/hour EPA 1997b   (CA x InhR x ET x EF x ED) / (BW x AT)
ET Exposure Time (3) 24 hours/day EPA 1991a
EF Exposure Frequency 350 days/year EPA 1991a, DTSC 1992 CA modeled using DTSC's 2003 Vapor Intrusion Model
ED Exposure Duration 2 years EPA 1989 (DTSC 2003), which is based upon Johnson and
BW Body Weight 15 kg EPA 1991a, DTSC 1992 Ettinger (1991).

AT-C Averaging Time - Cancer 25,550 days EPA 1989
AT-NC Averaging Time - Noncancer 730 days EPA 1989

Notes:
(1)  See Appendix X, Section 6.4, for discussion of the intake assumptions.
(2)  While children's inhalation rates can be estimated, the toxicity factors applied in a risk assessment are based on chronic risks and not adjusted for a child's unique physiology.  
(3)  These exposure times for inhalation are shown to represent the total daily inhalation rate on an hourly basis; however, because some outdoor activity is being assumed based on the inclusion of soil
       pathways and outdoor air inhalation, this will result in a conservative overestimate of risk, unless soil (vapor and particulate) and groundwater (indoor air) pathways are characterized separately.
   
Definitions:
cm2 Square centimeter m3/hour  Cubic meter per hour
cm/hr Centimeter per hour L/cm3 Liter per cubic centimeter
days/year Day per year mg/kg-day Milligram per kilogram per day
DTSC Department of Toxic Substances Control mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency mg/L Milligram per liter
EPC Exposure Point Concentration NAVSTA Naval Station
hours/day Hour per day RAGS Risk Assessment Guidance for Superfund
IR Installation Restoration RME Reasonable maximum exposure
kg Kilogram TI Treasure Island

Site 32

Site 32

Inhalation of 
Volatiles in Indoor Air 

(continued)

Appendix I, RI Report for IR Site 32, NAVSTA TI Page 2 of 3



TABLE I-4.4:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, CTE GROUNDWATER EXPOSURES
Commercial/Industrial Workers, Construction Workers, and Residents (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

     

Exposure Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Route Population Code Reference Model Name

(1)

References:
California Department of Toxic Substances Control (DTSC).  1992.  "Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities."  Office of the Science Advisor.  July.
DTSC.  1994.   “Preliminary Endangerment Assessment Guidance Manual.”  January.
DTSC.  2003.  "Johnson and Ettinger (1991) Model for Vapor Intrusion Into Buildings."  Version 3.0-Modification 1.  July.
Johnson, P.C. and R.A. Ettinger.   1991.  "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings."  Environ. Sci. Technol.  Volume 25. Pages 1445 through 1452.
U.S. Department of Commerce (USDC).  1994.  "Statistical Abstract of the United States."  Bureau of the Census.  114th Edition.
U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  Decemb
EPA.  1991a.  "Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors."  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V

and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.
EPA.  2001a.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  Office of Solid Waste and Emergency Response.  March.
EPA.  2004c.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology Innovation.  

and Emergency Response (OSWER) 9285.7-02EP.  July.
EPA.  2004d.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.
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TABLE I-5:  CHEMICAL SPECIFIC FACTORS USED IN THE HUMAN HEALTH RISK ASSESSMENT
Chemicals Detected in Soil and Groundwater
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Volatilization Skin Absorption Dermal Permeability
Factors1 (VF) Factors2 (ABS) Constants3 (PC)

Chemicals of Potential Concern (m3/kg) (unitless) (cm/hr)
2-Butanone 1.9E+04 0 9.6E-04
2-Methylnaphthalene a 8.1E+04 0 1.5E-04
4,4'-DDD -- c 0.03 NA
4,4'-DDE -- d 0.03 NA
4,4'-DDT -- e 0.03 NA
4-Methyl-2-pentanone 4.3E+04 0.01 2.7E-03
Acenaphthene 1.8E+05 0 1.5E-04
alpha-Chlordane -- 0.04 NA
Anthracene 7.0E+05 0 NA
Aroclor-1254 -- 0.14 NA
Aroclor-1260 -- 0.14 NA
Arsenic -- 0.03 1.0E-03
Barium -- 0 1.0E-03
Benzo(a)anthracene -- 0.13 NA
Benzo(a)pyrene -- 0.13 NA
Benzo(b)fluoranthene -- 0.13 NA
Benzo(g,h,i)perylene -- 0.13 NA
Benzo(k)fluoranthene -- 0.13 NA
bis(2-ethylhexyl)phthalate -- 0.1 NA
Chromium -- 0 1.0E-03
Chrysene 2.7E+06 0 NA
Cobalt -- 0 1.0E-03
Copper -- 0 1.0E-03
Dieldrin -- 0.1 NA
Diethylphthalate -- 0.1 NA
Dioxin (TEQ) -- 0.03 NA
Endrin -- 0.1 NA
Endrin aldehyde -- f 0.1 NA
Fluoranthene -- 0.13 NA
Fluorene 3.6E+05 0 1.5E-04
gamma-Chlordane -- g 0.04 NA
Heptachlor -- 0.1 NA
Heptachlor Epoxide -- 0.1 NA
Indeno(1,2,3-cd)pyrene -- 0.13 NA
Lead -- 0 1.0E-03
Mercury -- 0 1.0E-03
Molybdenum -- 0 1.0E-03
Nickel -- 0 2.0E-04
Phenanthrene b 7.0E+05 0.13 NA
Pyrene 3.8E+06 0 NA
Selenium -- 0 NA
Silver -- 0 6.0E-04
Thallium -- 0 1.0E-03
Vanadium -- 0 1.0E-03
Zinc -- 0 6.0E-04

Notes:
1   VFs from EPA (2004d) PRG Intercalculation Tables:  Physical Chemical Data
2   ABS from RAGS Part E Exhibit 3-4 and recommendations for VOCs (ABS = 0), additional SVOCs (ABS = 0.1), and additional metals (ABS = 0)
3   Permeability constants (PC) taken from RAGS Part E Exhibit B-2 of EPA (2004c).  A default value of 1.0E-03 was assumed for inorganics lacking
        the PC of water (1.5E-04) was assumed as the default value for organics lacking a PC.
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TABLE I-5:  CHEMICAL SPECIFIC FACTORS USED IN THE HUMAN HEALTH RISK ASSESSMENT
Chemicals Detected in Soil and Groundwater (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Notes (continued):
a     Naphthalene used as surrogate.
b     Anthracene used as surrogate.
c    Values for DDD used
d     Values for DDE used
e     Values for DDT used
f     Values for endrin used
g      chlordane used as a surrogate.

--          Not applicable (not calculated)
ABS    Skin absorption factor
cm/hr   Centimeters per hour
IR          Installation Restoration
m3/kg    Cubic meters per kilogram
NA       Not applicable
NAVSTA   Naval Station
PC        Dermal Permeability constant
RAGS   Risk Assessment Guidance for Superfund
TI          Treasure Island
VF        Volatilization factor
VOC     Volatile organic compound

References:
Department of Toxic Substances Control (DTSC).  1993b.  "Parameter Values and Unit Ranges for CalTOX."  July.
U.S. Environmental Protection Agency (EPA).  1996.  "Soil Screening Guidance:  Technical Background Document."
     EPA/540/R-95/128.  Office of Solid Waste and Emergency Response (OSWER), Washington, D.C.  May.
EPA.  1998.  "Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, Volume 2."
     EPA/530-D-98-001B.  OSWER.  July.
EPA.  2002.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  OSWER 9355.4-24.  December.
     On-Line Address:  http://www.epa.gov/region09/waste/sfund/prg/index.htm
EPA 2004c.  Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 

Guidance for Dermal Risk Assessment) Final, Office of Emergency and Remedial Response, U.S. Environmental Protection 
Agency, Washington, D.C. 20460, EPA/540/R-99/005, OSWER 9285.7-02EP, PB99-963312, September.  Online address:  
http://www.epa.gov/superfund/programs/risk/ragse/index.htm.  
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TABLE I-6.1:  EPA RAGS PART D TABLE 5.1, NONCANCER TOXICITY DATA - ORAL/DERMAL
Method 1 Values (EPA Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined
of  Potential Subchronic Efficiency Target Uncertainty/

Concern Value Units for Dermal Value Units Organ(s) Modifying Source(s) Date(s)

(1) (2) Factors

2-Methylnaphthalene Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory System 1,000 IRIS 7/25/2005

4,4-DDDa Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

4,4'-DDT Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

4-Methyl-2-pentanone Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Whole Body 3000 HEAST 6/19/2005

Acenaphthene Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 7/25/2005

Aroclor-1260b Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Immune system/Eye/Finger and Toe nails 300 IRIS 3/8/2006

Arsenic Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin 3 IRIS 7/25/2005

Barium Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Kidney 3 IRIS 7/25/2005

Benzo(a)pyrene -- -- -- -- -- -- -- -- -- --
Chromiumc

Chronic 1.5E+00 mg/kg-day 100% 1.5E+00 mg/kg-day No observed effect 1,000 IRIS 7/25/2005

Cobalt Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Blood 10 PPRTV 1/15/2002
Copper Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day GI Tract/Kidney 1,000 HEAST 7/31/1997
Dioxin (TEQ) Chronic 1.0E-09 mg/kg-day 100% 1.0E-09 mg/kg-day Developmental 90 ATSDR 12/1/1998
Fluorene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 7/25/2005

Heptachlor Epoxide Chronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Liver 1000 IRIS 6/26/2005
Lead -- -- -- -- -- -- -- -- -- --
Mercuryd Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Immune System 1,000 IRIS 7/25/2005
Molybdenum Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Blood 30 IRIS 7/25/2005
Nickele Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Whole Body 300 IRIS 7/25/2005
Silver Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Skin 3 IRIS 7/25/2005
Thalliumf Chronic 8.0E-05 mg/kg-day 100% 8.0E-05 mg/kg-day Blood 3,000 IRIS 7/25/2005
Vanadium Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 300 NCEA 5/31/2000
Zinc Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Blood 3 IRIS 7/25/2005

RfD:Target Organ(s)
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TABLE I-6.1:  EPA RAGS PART D TABLE 5.1, NONCANCER TOXICITY DATA - ORAL/DERMAL
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Notes:
a   4,4'-DDT used as a surrogate for toxicity information.
b  Aroclor 1254 used as a surrogate for toxicity information.
c   Toxicity information for trivalent chromium.
d   Toxicity information for mercuric chloride.
e  Toxicity information for nickel soluble salts.
f   Toxicity information for thallium chloride.

(1) Per EPA's Dermal Guidance document (EPA 2004c), an ABS GI value of 100% is recommended for organic and inorganic COPCs without ABS GI values listed in Exhibit 4-1 of EPA 2004c.  Per EPA's Dermal Guidance
document (EPA 2004c), an ABSGI value of 100% is recommended for COPCs with ABS GI values of greater than 50% in Exhibit 4-1 of EPA 2004c.

(2) In the actual derivation of absorbed RfDs for dermal exposure, oral absorption efficiency was assumed to be 100 percent for all chemicals per DTSC recommendations (2005e).

Definitions:
-- Not available; not applicable
ATSDR Agency for Toxic Substances Disease Registry (ATSDR) Minimal Risk Levels (MRL) (ATSDR 2004)
EPA U.S. Environmental Protection Agency

GI Tract Gastrointestinal tract

HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)

HHRA Human Health Risk Assessment

IR Installation Restoration

IRIS EPA Integrated Risk Information System (EPA 2005)

mg/kg-day Milligrams per kilogram per day

NAVSTA Naval Station
NCEA EPA National Center for Environmental Assessment
PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)

RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
TI Treasure Island

References:
Agency for Toxic Substances Disease Registry (ATSDR).  2004.  "MINIMAL Risk Levels (MSLs) for Hazardous Substances."  December.  On-line Addres: http://www.atsdr.cdc.gov/mrls.html.
Department of Toxic Substances Control (DTSC).  2005e.  “Comment Memorandum Regarding Remedial Investigation Work Plan, Site 12, Naval Station Treasure Island, San Francisco, California.”  From B. Davis, Staff 

Toxicologist, Human Health and Ecological Risk Division.  To David Rist, Office of Military Facilities, Northern California.  June 20.
U.S. Environmental Protection Agency (EPA).  2004c.  "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of

Superfund Remediation and Technology Innovation.  Office of Solid Waste and Emergency Response (OSWER) 9285.7-02EP.  July.
EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.2:  EPA RAGS PART D TABLE 5.2, NONCANCER TOXICITY DATA - INHALATION
Method 1 Values (EPA Sources)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Extrapolated RfD Primary Combined
of  Potential Subchronic Target Uncertainty/

Concern Value Units Value Units Organ(s) Modifying Source(s) Date(s)
Factors

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDDa Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

4,4'-DDT Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

4-Methyl-2-pentanone Chronic 3.0E+00 mg/m3 8.6E-01 mg/kg-day Fetus 300 IRIS 7/25/2005

Acenaphthene Chronic 2.1E-01 mg/m3 6.0E-02 mg/kg-day Liver 3,000 R9-R 12/28/2004

Anthracene Chronic 1.1E+00 mg/m3 3.0E-01 mg/kg-day No observed effect 3,000 R9-R 12/28/2004

Aroclor-1260b Chronic 7.0E-05 mg/m3 2.0E-05 mg/kg-day Immune System/ Eye/Finger and Toe nails 300 R9-R 10/1/2002

Arsenic Chronic 3.0E-05 mg/m3 8.6E-06 mg/kg-day Developmental 1,000 OEHHA b 7/25/2005

Barium Chronic 4.9E-04 mg/m3 1.4E-04 mg/kg-day Developmental 1,000 HEAST 7/1997
Benzo(a)pyrene -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- -- -- -- -- -- -- -- --
Cobalt Chronic 2.0E-05 mg/m3 5.7E-06 mg/kg-day Respiratory system 100 PPRTV 1/15/2002
Copper -- -- -- -- -- -- -- -- --
Dioxin (TEQ) Chronic 4.0E-08 mg/m3 1.10E-08 mg/kg-day Liver/ Respiratory System/ Reproductive System 100 OEHHA a 2/2005
Fluorene Chronic 1.4E-01 mg/m3 4.0E-02 mg/kg-day Blood 3,000 R9-R 12/28/2004

Heptachlor Epoxide Chronic 4.6E-05 mg/m3 1.3E-05 mg/kg-day Liver 1000 R9-R 10/1/2002
Lead -- -- -- -- -- -- -- -- --
Mercuryc Chronic 3.0E-04 mg/m3 8.6E-05 mg/kg-day CNS 30 IRIS 7/25/2005
Molybdenum -- -- -- -- -- -- -- -- --
Nickel Chronic 5.0E-05 mg/m3 1.4E-05 mg/kg-day Respiratory system 30 OEHHA a 2/2005
Phenanthrened Chronic 1.1E+00 mg/m3 3.0E-01 mg/kg-day No observed effect 3,000 R9-R 12/28/2004
Pyrene Chronic 1.1E-01 mg/m3 3.0E-02 mg/kg-day Kidney 3,000 R9-R 12/28/2004
Silver -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- --

Inhalation RfC RfC : Target Organ(s)
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TABLE I-6.2:  EPA RAGS PART D TABLE 5.2, NONCANCER TOXICITY DATA - INHALATION
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Notes:
a   4,4'- DDT used as a surrogate for toxicity information.
b    Aroclr 1254 used as a surrogate for toxicity information
c    Toxicity information for elemental mercury.
d   Anthracene used as a surrogate for toxicity information.

Definitions:
-- Not available; not applicable
CNS Central nervous system
EPA U.S. Environmental Protection Agency
HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)
HHRA Human Health Risk Assessment
IR Installation Restoration
IRIS Integrated Risk Information System

mg/m3 Milligrams per cubic meter

mg/kg-day Milligram per kilogram per day

NAVSTA Naval Station
OEHHA a Office of Environmental Health Hazard Assessment Chronic Reference Exposure Level (REL) Values (OEHHA 2005a)

OEHHA b Office of Environmental Health Hazard Assessment Toxicity Criteria Database (OEHHA 2005b)

PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)

R9-R Source of toxicity value listed as "route extrapolation" in the EPA Region 9 Preliminary Remediation Goals (PRG) Table (EPA 2004d).

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

TI Treasure Island

References:
Office of Environmental Health Hazard Assessment (OEHHA).  2005a.  "Chronic Reference Exposure Levels."  February.  On-Line Address: http://www.oehha.ca.gov/air/chronic_rels/AllChrels.html.

U.S. Environmental Protection Agency (EPA).  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste

and Emergency Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.

EPA.  2004e.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.3:  EPA RAGS PART D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 1 Values (EPA Sources)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Value Units Value Units Source(s) Date(s)

(2)

2-Methylnaphthalene -- -- -- -- -- DI IRIS 7/25/2005

4,4'-DDD 2.4E-01 (mg/kg-day)-1 100% 2.4E-01 (mg/kg-day)-1 B2 IRIS 7/25/2005

4,4'-DDT 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 IRIS 7/25/2005

4-Methyl-2-pentanone -- -- -- -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- --

Aroclor-1260a 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 IRIS 2004

Arsenic 1.5E+00 (mg/kg-day)-1 100% 1.5E+00 (mg/kg-day)-1 A IRIS 7/25/2005

Barium -- -- -- -- -- D IRIS 7/25/2005

Benzo(a)pyrene 7.3E+00 (mg/kg-day)-1 100% 7.3E+00 (mg/kg-day)-1 B2 IRIS 7/25/2005
Chromium -- -- -- -- -- D IRIS 7/25/2005
Cobalt -- -- -- -- -- B1 PPRTV 1/15/2002
Copper -- -- -- -- -- D IRIS 7/25/2005
Dioxin (TEQ) 1.5E+05 (mg/kg-day)-1 100% 1.5E+05 (mg/kg-day)-1 B2 HEAST 7/1/1997
Fluorene -- -- -- -- -- D IRIS 7/25/2005
Heptachlor Epoxide 9.1E+00 (mg/kg-day)-1 100% 9.1E+00 (mg/kg-day)-1 B2 IRIS 2004
Lead -- -- -- -- -- -- -- --
Mercuryb -- -- -- -- -- D IRIS 7/25/2005
Molybdenum -- -- -- -- -- -- -- --
Nickel -- -- -- -- -- -- -- --
Silver -- -- -- -- -- D IRIS 7/25/2005
Thallium -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- D IRIS 7/25/2005

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope FactorChemical of 
Potential 
Concern

Oral Cancer 
Slope Factor

Oral Absorption 
Efficiency 
for Dermal 

(1)

Absorbed Cancer 
Slope Factor for Dermal
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TABLE I-6.3:  EPA RAGS PART D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Notes:

a   The toxicity value for Aroclor-1254 was used as a surrogate.

b   Toxicity information for elemental mercury.

(1) Per EPA's Dermal Guidance document (EPA 2004c), an ABSGI value of 100% is recommended for organic and inorganic COPCs without ABS GI values listed in Exhibit 4-1 of EPA 2004c.  Per
EPA's Dermal Guidance document (EPA 2004c), an ABSGI value of 100% is recommended for COPCs with ABS GI values of greater than 50% in Exhibit 4-1 of EPA 2004c.

(2) In the actual derivation of absorbed cancer slope factors for dermal exposure, oral absorption efficiency was assumed to be 100 percent for all chemicals per DTSC recommendations
(2005e).

Definitions:

-- Not available; not applicable

DI Date inadequate to assess carcinogenicity (EPA 2005)
EPA U.S. Environmental Protection Agency
HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)
HHRA Human Health Risk Assessment
IR Installation Restoration
IRIS Integrated Risk Information System
(mg/kg-day)-1 Reciprocal milligrams per kilogram per day
NAVSTA Naval Station
OEHHA Office of Environmental Health Hazard Assessment OEHHA 2005b
PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)

RAGS Risk Assessment Guidance for Superfund

TI Treasure Island

References:

Department of Toxic Substances Control (DTSC).  2005e.  “Comment Memorandum Regarding Remedial Investigation Work Plan, Site 12, Naval Station Treasure Island, San Francisco,

California.”  From B. Davis, Staff Toxicologist, Human Health and Ecological Risk Division.  To David Rist, Office of Military Facilities, Northern California.  June 20.

Office of Environmental Health Hazard Assessment (OEHHA).  2005b.  "Toxicity Criteria Database."  On-Line Address: http://www.oehha.ca.gov/risk/chemicalDB/index.asp.

U.S. Environmental Protection Agency (EPA).  1993.  "Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons."  Office of Research and Development.

EPA/600/R-93/089.

EPA.  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste and Emergency

Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.

EPA.  2004c.  "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund
Remediation and Technology Innovation.  Office of Solid Waste and Emergency Response (OSWER) 9285.7-02EP.  July.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.3:  EPA RAGS PART D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

References (continued):
U.S. Environmental Protection Agency (EPA).  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste and Em

Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.
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TABLE I-6.4:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 1 Values (EPA Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Weight of Evidence/

of Potential Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

2-Methylnaphthalene -- -- -- -- DI IRIS 7/25/2005

4,4'-DDD 6.9E-05 (ug/m3)-1 2.4E-01 (mg/kg-day)-1 B2 IRIS 7/25/2005

4,4'-DDT 9.7E-05 (ug/m3)-1 3.4E-01 (mg/kg-day)-1 B2 IRIS 7/25/2005

4-Methyl-2-pentanone -- -- -- -- -- -- --

Acenaphthene -- -- -- -- -- -- --

Anthracene -- -- -- -- D IRIS 7/25/2005

Aroclor-1260a 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg-day)-1 B2 IRIS 7/25/2005

Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg-day)-1 A IRIS 7/25/2005

Barium -- -- -- -- D IRIS 7/25/2005

Benzo(a)pyrene -- -- 3.1E+00 (mg/kg-day)-1 B2 NCEA 11/1/1994

Chromiumb -- -- 4.2E+01 (mg/kg-day)-1 -- R9-I 12/28/2004

Chrysene -- -- 3.1E-03 (mg/kg-day)-1 B2 BaP Eq 9/3/2003
Cobalt 2.8E-03 (ug/m3)-1 9.8E+00 (mg/kg-day)-1 B1 PPRTV 1/15/2002

Copper -- -- -- -- D IRIS 7/25/2005

Dioxin (TEQ) 3.3E+01 (ug/m3)-1 1.5E+05 (mg/kg-day)-1 B2 HEAST 7/1/1997

Fluorene -- -- -- -- D IRIS 7/25/2005

Heptachlor Epoxide 2.6E-03 (ug/m3)-1 9.1E+00 (mg/kg-day)-1 B2 IRIS 2004
Lead -- -- -- -- -- -- --

Mercury -- -- -- -- D IRIS 7/25/2005

Molybdenum -- -- -- -- -- -- --

Nickel 2.6E-04 (ug/m3)-1 9.1E-01 (mg/kg-day)-1 A OEHHA 7/25/2005

Phenanthrene -- -- -- -- D IRIS 7/25/2005

Pyrene -- -- -- -- D IRIS 7/25/2005

Silver -- -- -- -- D IRIS 7/25/2005

Thallium -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- --

Unit Risk Inhalation Cancer Slope Factor Unit Risk : Inhalation Cancer Slope Factor
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TABLE I-6.4:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Weight of Evidence/

of Potential Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

Zinc -- -- -- -- -- -- --

Notes:

a   The toxicity value for Aroclor-1254 was used as a surrogate.

b   Toxicity information for total chromium (1:6 ratio Cr VI:Cr III).

Definitions:

-- Not available; not applicable

DI Date inadequate to assess carcinogenicity (EPA 2005)

EPA U.S. Environmental Protection Agency

HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)

HHRA Human Health Risk Assessment

IR Installation Restoration

IRIS EPA Integrated Risk Information System (EPA 2005)

(mg/kg-day)-1 Reciprocal milligrams per kilogram per day

(ug/m3)-1 Reciprocal micrograms per cubic meter

NAVSTA Naval Station

NCEA EPA National Center for Environmental Assessment

OEHHA Office of Environmental Health Hazard Assessment Toxicity Criteria Database (OEHHA 2005b).
PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)

RAGS Risk Assessment Guidance for Superfund

R9-I Source of toxicity value listed as "IRIS" in the EPA Region 9 Preliminary RemediationGoals (PRG)Table (EPA 2004d)

TI Treasure Island

Unit Risk Inhalation Cancer Slope Factor Unit Risk : Inhalation Cancer Slope Factor
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TABLE I-6.4:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 1 Values (EPA Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

References:

Office of Environmental Health Hazard Assessment (OEHHA).  2005b.  "Toxicity Criteria Database."  On-Line Address: http://www.oehha.ca.gov/risk/chemicalDB/index.asp.

U.S. Environmental Protection Agency (EPA).  1993.  "Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons." Office of Research

and Development.  EPA/600/R-93/089.

EPA.  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste and Emergency

Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.5:  EPA RAGS PART D TABLE 5.1, NONCANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined
of  Potential Subchronic Efficiency Target Uncertainty/

Concern Value Units for Dermal Value Units Organ(s) Modifying Source(s) Date(s)

(1) (2) Factors

2-Methylnaphthalene Chronic 4.0E-03 mg/kg-day 100% 4.00E-03 mg/kg-day Respiratory System 1,000 IRIS 7/25/2005

4,4-DDDa Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

4,4-DDEb Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

4,4'-DDT Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

4-Methyl-2-pentanone Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Whole Body 3000 HEAST 6/19/2005

Acenaphthene Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 7/25/2005

alpha-Chlordanec Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 7/25/2005

Anthracene Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No observed effect 3,000 IRIS 7/25/2005

Aroclor-1254 Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Eye/Finger and Toe nails 300 IRIS 6/26/2005

Aroclor-1260d Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Immune system/Eye/Finger and Toe nails 300 IRIS 7/25/2005

Arsenic Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin 3 IRIS 7/25/2005

Barium Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Kidney 3 IRIS 7/25/2005

Benzo(a)anthracene -- -- -- -- -- -- -- -- -- --

Benzo(a)pyrene -- -- -- -- -- -- -- -- -- --

Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylenee Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 7/25/2005

Benzo(k)fluoranthene -- -- -- -- -- -- -- -- -- --

bis(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1000 IRIS 6/26/2005

Chromiumf Chronic 1.5E+00 mg/kg-day 100% 1.5E+00 mg/kg-day No observed effect 1,000 IRIS 7/25/2005

Chrysene -- -- -- -- -- -- -- -- -- --

Cobalt Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Blood 10 PPRTV 1/15/2002

Copper Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day GI Tract/Kidney 1,000 HEAST 7/31/1997

Dieldrin Chronic 5.0E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100 IRIS 7/25/2005

Diethylphthalate Chronic 8.0E-01 mg/kg-day 100% 8.0E-01 mg/kg-day Brain, Liver, Kidneys,Stomach,GI Tract 1000 IRIS 6/26/2005

Dioxin (TEQ) Chronic 1.0E-09 mg/kg-day 100% 1.0E-09 mg/kg-day Developmental 90 ATSDR 12/1/1998

RfD:Target Organ(s)
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TABLE I-6.5:  EPA RAGS PART D TABLE 5.1, NONCANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined
of  Potential Subchronic Efficiency Target Uncertainty/

Concern Value Units for Dermal Value Units Organ(s) Modifying Source(s) Date(s)

(1) (2) Factors

Endrin Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

Endrin aldehydeg Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver 100 IRIS 7/25/2005

Fluoranthene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Kidney/Liver/Blood 3,000 IRIS 7/25/2005

Fluorene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 7/25/2005

gamma-Chlordaneh Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 7/25/2005
Heptachlor Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 7/25/2005

Heptachlor Epoxide Chronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Liver 1000 IRIS 6/26/1905

Indeno(1,2,3-cd)pyrene -- -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- -- --

Mercuryi Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Immune System 1,000 IRIS 7/25/2005

Molybdenum Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Blood 30 IRIS 7/25/2005

Nickelj Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Whole Body 300 IRIS 7/25/2005

Phenanthrenek Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No observed effect 3,000 IRIS 7/25/2005

Pyrene Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 7/25/2005

Selenium Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Whole Body 3 IRIS 7/25/2005

Silver Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Skin 3 IRIS 7/25/2005

Thalliuml Chronic 8.0E-05 mg/kg-day 100% 8.0E-05 mg/kg-day Blood 3,000 IRIS 7/25/2005

Vanadium Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 300 NCEA 5/31/2000

Zinc Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Blood 3 IRIS 7/25/2005

Notes: Definitions:
a   4,4'-DDT used as a surrogate for toxicity information. -- Not available; not applicable
b   4,4'-DDT used as a surrogate for toxicity information. EPA U.S. Environmental Protection Agency
c   Chlordane used as a surrogate for toxicity information. GI Tract Gastrointestinal tract
d   Aroclor 1254 used as a surrogate for toxicity information. HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)
e    Pyrene used as a surrogate for toxicity information. HHRA Human Health Risk Assessment
f   Toxicity information for trivalent chromium. IR Installation Restoration

RfD:Target Organ(s)
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TABLE I-6.5:  EPA RAGS PART D TABLE 5.1, NONCANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Notes (continued): Definitions (continued):
g   Endrin used as a surrogate for toxicity information. IRIS EPA Integrated Risk Information System (EPA 2005)
h   Chlordane used as a surrogate for toxicity information. mg/kg-day Milligrams per kilogram per day
i   Toxicity information for mercuric chloride. NAVSTA Naval Station
j   Toxicity information for nickel soluble salts. NCEA EPA National Center for Environmental Assessment
k   Anthracene used as a surrogate for toxicity information. PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)
l   Toxicity information for thallium chloride. RAGS Risk Assessment Guidance for Superfund

RfD Reference dose
TI Treasure Island

(1) Per EPA's Dermal Guidance document (EPA 2004c), an ABSGI value of 100% is recommended for organic and inorganic COPCs without ABS GI values listed in Exhibit 4-1 of EPA 2004c.  Per EPA's Dermal Guidance

document (EPA 2004c), an ABSGI value of 100% is recommended for COPCs with ABS GI values of greater than 50% in Exhibit 4-1 of EPA 2004c.

(2) In the actual derivation of absorbed RfDs for dermal exposure, oral absorption efficiency was assumed to be 100 percent for all chemicals per DTSC recommendations (2005e).

References:
Department of Toxic Substances Control (DTSC).  2005e.  “Comment Memorandum Regarding Remedial Investigation Work Plan, Site 12, Naval Station Treasure Island, San Francisco, California.”  From B. Davis, Staff 

Toxicologist, Human Health and Ecological Risk Division.  To David Rist, Office of Military Facilities, Northern California.  June 20.

U.S. Environmental Protection Agency (EPA).  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste and Emergency

Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.

EPA.  2004a.  "Provisional Peer Reviewed Toxicity Values for Superfund (PPRTV)."  Downloaded from http://hhpprtv.ornl.gov/ on June 28, 2004.

EPA.  2004c.  "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology

Innovation.  Office of Solid Waste and Emergency Response (OSWER) 9285.7-02EP.  July.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.6:  EPA RAGS PART D TABLE 5.2, NONCANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Extrapolated RfD Primary Combined
of  Potential Subchronic Target Uncertainty/

Concern Value Units Value Units Organ(s) Modifying Source(s) Date(s)
Factors

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4-DDDa Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

4,4'-DDEb Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

4,4'-DDT Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

4-Methyl-2-pentanone Chronic 3.0E+00 mg/m3 8.6E-01 mg/kg-day Fetus 300 IRIS 7/25/2005
Acenaphthene Chronic 2.1E-01 mg/m3 6.0E-02 mg/kg-day Liver 3000 R9-R 12/28/2004

alpha-Chlordanec Chronic 7.0E-04 mg/m3 2.0E-04 mg/kg-day Liver 1000 IRIS 7/25/2005

Anthracene Chronic 1.1E+00 mg/m3 3.0E-01 mg/kg-day No observed effect 3,000 R9-R 12/28/2004

Aroclor-1254 Chronic 7.0E-05 mg/m3 2.0E-05 mg/kg-day Immune System/ Eye/Finger and Toe nails 300 R9-R 10/1/2002

Aroclor-1260d Chronic 7.0E-05 mg/m3 2.0E-05 mg/kg-day Immune System/ Eye/Finger and Toe nails 300 R9-R 10/1/2002

Arsenic Chronic 3.0E-05 mg/m3 8.6E-06 mg/kg-day Developmental 1,000 OEHHA b 7/25/2005

Barium Chronic 4.9E-04 mg/m3 1.4E-04 mg/kg-day Developmental 1,000 HEAST 7/31/1997

Benzo(a)anthracene -- -- -- -- -- -- -- -- --

Benzo(a)pyrene -- -- -- -- -- -- -- -- --

Benzo(b)fluoranthene -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylenee Chronic 1.1E-01 mg/m3 3.0E-02 mg/kg-day Kidney 3000 R9-R 12/28/2004

Benzo(k)fluoranthene -- -- -- -- -- -- -- -- --

bis(2-ethylhexyl)phthalate Chronic 7.0E-02 mg/m3 2.2E-02 mg/kg-day Liver 1,000 R9-R 6/26/1905

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- -- -- -- -- -- -- -- --

Cobalt Chronic 2.0E-05 mg/m3 5.7E-06 mg/kg-day Respiratory system 100 PPRTV 1/15/2002

Copper -- -- -- -- -- -- -- -- --

Dieldrin Chronic 1.8E-04 mg/m3 5.0E-05 mg/kg-day Liver 100 R9-R 12/28/2004

Diethylphthalate Chronic 2.8E+00 mg/m3 8.0E-01 mg/kg-day Brain, Liver, Kidneys,Stomach,GI Tract 1000 R9-R 6/26/2005

Dioxin (TEQ) Chronic 4.0E-08 mg/m3 1.1E-08 mg/kg-day Liver/ Respiratory System/ Reproductive System 100 OEHHA a 2/1/2005

Endrin Chronic 1.1E-03 mg/m3 3.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

Endrin aldehydef Chronic 1.1E-03 mg/m3 3.0E-04 mg/kg-day Liver 100 R9-R 12/28/2004

Fluoranthene Chronic 1.4E-01 mg/m3
4.0E-02 mg/kg-day Kidney/Liver/Blood 3,000 R9-R 12/28/2004

Inhalation RfC RfC : Target Organ(s)
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TABLE I-6.6:  EPA RAGS PART D TABLE 5.2, NONCANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Chronic/ Extrapolated RfD Primary Combined
of  Potential Subchronic Target Uncertainty/

Concern Value Units Value Units Organ(s) Modifying Source(s) Date(s)
Factors

Fluorene Chronic 1.4E-01 mg/m3 4.0E-02 mg/kg-day Blood 3,000 R9-R 12/28/2004

gamma-Chlordaneg Chronic 7.0E-04 mg/m3 2.0E-04 mg/kg-day Liver 1,000 IRIS 7/25/2005
Heptachlor Chronic 1.8E-03 mg/m3 5.0E-04 mg/kg-day Liver 300 R9-R 12/28/2004

Heptachlor Epoxide Chronic 4.6E-05 mg/m3 1.3E-05 mg/kg-day Liver 1,000 R9-R 10/1/2002

Indeno(1,2,3-cd)pyrene -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Mercuryh Chronic 3.0E-04 mg/m3 8.6E-05 mg/kg-day CNS 30 IRIS 7/25/2005

Molybdenum -- -- -- -- -- -- -- -- --

Nickel Chronic 5.0E-05 mg/m3 1.4E-05 mg/kg-day Respiratory system 30 OEHHA a 2/1/2005

Phenanthrenei Chronic 1.1E+00 mg/m3 3.0E-01 mg/kg-day No observed effect 3,000 R9-R 12/28/2004

Pyrene Chronic 1.1E-01 mg/m3 3.0E-02 mg/kg-day Kidney 3,000 R9-R 12/28/2004

Selenium Chronic 2.0E-02 mg/m3 5.7E-03 mg/kg-day Liver/Blood/Skin/CNS 3 OEHHA a 2/1/2005

Silver -- -- -- -- -- -- -- -- --

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- --

Notes: Definitions:
a   4,4'- DDT used as a surrogate for toxicity information. -- Not available; not applicable
b   4,4'- DDT used as a surrogate for toxicity information. CNS Central nervous system
c   Chlordane used as a surrogate for toxicity information. EPA U.S. Environmental Protection Agency
d    Aroclr 1254 used as a surrogate for toxicity information GI Tract Gastrointestinal tract
e    Pyrene used as a surrogate for toxicity information. HEAST EPA Health Effects Assessment Summary Tables (EPA 1997a)
f    Endrin used as a surrogate for toxicity information. HHRA Human Health Risk Assessment
g   Chlordane used as a surrogate for toxicity information. IR Installation Restoration
h    Toxicity information for elemental mercury. IRIS Integrated Risk Information System

i   Anthracene used as a surrogate for toxicity information mg/m3 Milligrams per cubic meter

mg/kg-day Milligram per kilogram per day

NAVSTA Naval Station

Inhalation RfC RfC : Target Organ(s)
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TABLE I-6.6:  EPA RAGS PART D TABLE 5.2, NONCANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Definitions (continued):
OEHHA a Office of Environmental Health Hazard Assessment Chronic Reference Exposure Level (REL) Values (OEHHA 2005a)

OEHHA b Office of Environmental Health Hazard Assessment Toxicity Criteria Database (OEHHA 2005b)

R9-R Source of toxicity value listed as "route extrapolation" in the EPA Region 9 Preliminary Remediation Goals (PRG) Table (EPA 2004d).

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

TI Treasure Island

References:
Office of Environmental Health Hazard Assessment (OEHHA).  2005a.  "Chronic Reference Exposure Levels."  February.  On-Line Address: http://www.oehha.ca.gov/air/chronic_rels/AllChrels.html.

U.S. Environmental Protection Agency (EPA).  1997a.  "Health Effects Assessment Summary Tables (HEAST)."  FY 1997 Update, United States Environmental Protection Agency, Office of Solid Waste

and Emergency Response, 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 31.

EPA.  2004e.  "EPA Region IX Preliminary Remediation Goals (PRG) 2004.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.7:  EPA RAGS Part D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Value Units Value Units Source(s) Date(s)

(2) (YYYY)

2-Methylnaphthalene -- -- -- -- -- DI IRIS 7/25/2005

4,4'-DDD 2.40E-01 (mg/kg-day)-1 100% 2.40E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4,4'-DDE 3.40E-01 (mg/kg-day)-1 100% 3.40E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4,4'-DDT 3.40E-01 (mg/kg-day)-1 100% 3.40E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4-Methyl-2-pentanone -- -- -- -- -- -- IRIS 3/6/2006

Acenaphthene -- -- -- -- -- -- -- --

alpha-Chlordanea 1.30E+00 (mg/kg-day)-1 100% 1.30E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Anthracene -- -- -- -- -- D IRIS 7/25/2005

Aroclor-1254 5.00E+00 (mg/kg-day)-1 100% 5.00E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Aroclor-1260b 5.00E+00 (mg/kg-day)-1 100% 5.00E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Arsenic 9.45E+00 (mg/kg-day)-1 100% 9.50E+00 (mg/kg-day)-1 A OEHHA 7/25/2005

Barium -- -- -- -- -- D IRIS 7/25/2005

Benzo(a)anthracene 1.20E+00 (mg/kg-day)-1 100% 1.20E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(a)pyrene 1.20E+01 (mg/kg-day)-1 100% 1.20E+01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(b)fluoranthene 1.20E+00 (mg/kg-day)-1 100% 1.20E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(g,h,i)perylene -- -- -- -- -- D IRIS 7/25/2005

Benzo(k)fluoranthene 1.20E+00 (mg/kg-day)-1 100% 1.20E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

bis(2-ethylhexyl)phthalate 3.00E-03 (mg/kg-day)-1 100% 3.00E-03 (mg/kg-day)-1 B2 OEHHA 3/9/2006

Chromium -- -- -- -- -- D IRIS 7/25/2005

Chrysene 1.20E-01 (mg/kg-day)-1 100% 1.20E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Cobalt -- -- -- -- -- B1 PPRTV 1/15/2002

Copper -- -- -- -- -- D IRIS 7/25/2005

Dieldrin 1.60E+01 (mg/kg-day)-1 100% 1.60E+01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Diethylphthalate -- -- -- -- -- -- -- --

Dioxin (TEQ) 1.30E+05 (mg/kg-day)-1 100% 1.30E+05 (mg/kg-day)-1 B2 (HEAST) OEHHA 7/25/2005

Endrin -- -- -- -- -- D IRIS 7/25/2005

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope FactorChemical of 
Potential 
Concern

Oral Cancer 
Slope Factor

Oral Absorption 
Efficiency 
for Dermal 

(1)

Absorbed Cancer 
Slope Factor for Dermal
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TABLE I-6.7:  EPA RAGS Part D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Value Units Value Units Source(s) Date(s)

(2) (YYYY)

Endrin aldehydec -- -- -- -- -- D IRIS 7/25/2005

Fluoranthene -- -- -- -- -- D IRIS 7/25/2005

Fluorene -- -- -- -- -- D IRIS 7/25/2005

gamma-Chlordaned 1.3E+00 (mg/kg-day)-1 100% 1.3E+00 (mg/kg-day)-1 B2 OEHHA 9/1/2003

Heptachlor 4.1E+00 (mg/kg-day)-1 100% 4.1E+00 (mg/kg-day)-1 B2 OEHHA 3/9/2006
Heptachlor Epoxide 5.5E+00 (mg/kg-day)-1 100% 5.5E+00 (mg/kg-day)-1 B2 OEHHA 3/9/2006
Indeno(1,2,3-c,d)pyrene 1.2E+00 (mg/kg-day)-1 100% 1.2E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Lead -- -- -- -- -- -- -- --

Mercurye -- -- -- -- -- D IRIS 7/25/2005

Molybdenum -- -- -- -- -- -- -- --

Nickel -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- D IRIS 7/25/2005
Pyrene -- -- -- -- -- D IRIS 7/25/2005

Selenium -- -- -- -- -- D IRIS 7/25/2005

Silver -- -- -- -- -- D IRIS 7/25/2005

Thallium -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- D IRIS 7/25/2005

Notes:
a   Chlordane used as surrogate for toxicity information.
b   The toxicity value for Aroclor-1254 was used as a surrogate.
c   Endrin used as a surrogate for toxicity information.
d   Chlordane used as surrogate for toxicity information.
e   Toxicity information for elemental mercury.

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope FactorChemical of 
Potential 
Concern

Oral Cancer 
Slope Factor

Oral Absorption 
Efficiency 
for Dermal 

(1)

Absorbed Cancer 
Slope Factor for Dermal
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TABLE I-6.7:  EPA RAGS Part D TABLE 6.1, CANCER TOXICITY DATA - ORAL/DERMAL
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Definitions:

-- Not available; not applicable
EPA U.S. Environmental Protection Agency
HHRA Human Health Risk Assessment
IR Installation Restoration
IRIS EPA Integrated Risk Information System (EPA 2005)
(mg/kg-day)-1 Reciprocal milligrams per kilogram per day
NAVSTA Naval Station
OEHHA Office of Environmental Health Hazard Assessment Toxicity Criteria Database (OEHHA 2005b)
PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)
RAGS Risk Assessment Guidance for Superfund
TI Treasure Island

(1) Per EPA's Dermal Guidance document (EPA 2004c), an ABSGI value of 100% is recommended for organic and inorganic COPCs without ABS GI values listed in Exhibit 4-1 of EPA 2004c.  Per

EPA's Dermal Guidance document (EPA 2004c), an ABSGI value of 100% is recommended for COPCs with ABS GI values of greater than 50% in Exhibit 4-1 of EPA 2004c.

(2) In the actual derivation of absorbed cancer slope factors for dermal exposure, oral absorption efficiency was assumed to be 100 percent for all chemicals per DTSC recommendations
(2005e).

References:

Department of Toxic Substances Control (DTSC).  2005e.  “Comment Memorandum Regarding Remedial Investigation Work Plan, Site 12, Naval Station Treasure Island, San Francisco,

California.”  From B. Davis, Staff Toxicologist, Human Health and Ecological Risk Division.  To David Rist, Office of Military Facilities, Northern California.  June 20.

Office of Environmental Health Hazard Assessment (OEHHA).  2005b.  "Toxicity Criteria Database."  On-Line Address: http://www.oehha.ca.gov/risk/chemicalDB/index.asp.

U.S. Environmental Protection Agency (EPA).  1993.  "Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons." Office of Research and

Development.  EPA/600/R-93/089.

EPA.  2004a.  "Provisional Peer Reviewed Toxicity Values for Superfund (PPRTV)."  Downloaded from http://hhpprtv.ornl.gov/ on June 28, 2004.

EPA.  2004c.  "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of

Superfund Remediation and Technology Innovation.  Office of Solid Waste and Emergency Response (OSWER) 9285.7-02EP.  July.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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TABLE I-6.8:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) 
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Weight of Evidence/

of Potential Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

2-Methylnaphthalene -- -- -- -- DI IRIS 7/25/2005

4,4'-DDD 6.9E-05 (ug/m3)-1 2.4E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4,4'-DDE 9.7E-05 (ug/m3)-1 3.4E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4,4'-DDT 9.7E-05 (ug/m3)-1 3.4E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

4-Methyl-2-pentanone -- -- -- -- -- IRIS 3/6/2006

Acenaphthene -- -- -- -- -- -- --

alpha-Chlordanea 3.4E-04 (ug/m3)-1 1.2E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005
Anthracene -- -- -- -- D IRIS 7/25/2005

Aroclor-1254 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Aroclor-1260b 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg-day)-1 A IRIS 7/25/2005

Barium -- -- -- -- D IRIS 7/25/2005

Benzo(a)anthracene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(a)pyrene 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(b)fluoranthene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Benzo(g,h,i)perylene -- -- -- -- D IRIS 7/25/2005

Benzo(k)fluoranthene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

bis(2-ethylhexyl)phthalate 2.4E-06 (ug/m3)-1 8.4E-03 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Chromiumc -- -- 4.2E+01 (mg/kg-day)-1 -- R9-I 12/28/2004

Chrysene 1.1E-05 (ug/m3)-1 3.9E-02 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Cobalt 2.8E-03 (ug/m3)-1 9.8E+00 (mg/kg-day)-1 B1 PPRTV 1/15/2002

Copper -- -- -- -- D IRIS 7/25/2005

Dieldrin 4.6E-03 (ug/m3)-1 1.6E+01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Diethylphthalate -- -- -- -- D IRIS 7/25/2005

Dioxin (TEQ) 3.8E+01 (ug/m3)-1 1.3E+05 (mg/kg-day)-1 B2 (HEAST) OEHHA 7/25/2005

Endrin -- -- -- -- D IRIS 7/25/2005

Unit Risk Inhalation Cancer Slope Factor Unit Risk : Inhalation Cancer Slope Factor
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TABLE I-6.8:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Chemical Weight of Evidence/

of Potential Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Endrin aldehyded -- -- -- -- D IRIS 7/25/2005

Fluoranthene -- -- -- -- D IRIS 7/25/2005

Fluorene -- -- -- -- D IRIS 7/25/2005

gamma-Chlordanee 3.4E-04 (ug/m3)-1 1.2E+00 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Heptachlor -- -- 4.1E+00 (mg/kg-day)-1 B2 OEHHA 3/9/2006

Heptachlor Epoxide -- -- 5.5E+00 (mg/kg-day)-1 B2 OEHHA 3/9/2006

Indeno(1,2,3-c,d)pyrene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg-day)-1 B2 OEHHA 7/25/2005

Lead -- -- -- -- -- -- --

Mercury -- -- -- -- D IRIS 7/25/2005
Molybdenum -- -- -- -- -- -- --

Nickelf 2.6E-04 (ug/m3)-1 9.1E-01 (mg/kg-day)-1 A OEHHA 3/9/2006

Phenanthrene -- -- -- -- D IRIS 7/25/2005

Pyrene -- -- -- -- D IRIS 7/25/2005

Selenium -- -- -- -- D IRIS 7/25/2005

Silver -- -- -- -- D IRIS 7/25/2005

Thallium -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- --

Zinc -- -- -- -- D IRIS 7/25/2005

Notes:
a   Chlordane used as a surrogate for toxicity information.
b   Aroclor 1254 used as a surrogate for toxicity information.
c   Toxicity information for total chromium (1:6 ratio Cr VI:Cr III).
d    Endrin used as a surrogate for toxicity information.
e   Chlordane used as a surrogate for toxicity information.
f    Based on Nickel and nickel compounds

Unit Risk Inhalation Cancer Slope Factor Unit Risk : Inhalation Cancer Slope Factor
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TABLE I-6.8:  EPA RAGS PART D TABLE 6.2, CANCER TOXICITY DATA - INHALATION
Method 2 Values (DTSC-Preferred Sources) (continued)
Remedial Investigation Report for IR Site 32, NAVSTA Treasure Island

Definitions:
-- Not available; not applicable
EPA U.S. Environmental Protection Agency
HHRA Human Health Risk Assessment
IR Installation Restoration
IRIS EPA Integrated Risk Information System (EPA 2005)
(ug/m3 )-1 Reciprocal micrograms per cubic meter
(mg/kg-day)-1 Reciprocal milligrams per kilogram per day
NAVSTA Naval Station
OEHHA Office of Environmental Health Hazard Assessment Toxicity Criteria Database (OEHHA 2005b).
PPRTV EPA Provisional Peer-Reviewed Toxicity Value (EPA 2004a)
R9-I Source of toxicity value listed as "IRIS" in the EPA Region 9 Preliminary Remediation Goals (PRG)Table (EPA 2004d)
RAGS Risk Assessment Guidance for Superfund
TI Treasure Island

References:

Office of Environmental Health Hazard Assessment (OEHHA).  2005b.  "Toxicity Criteria Database."  On-Line Address: http://www.oehha.ca.gov/risk/chemicalDB/index.asp.

U.S. Environmental Protection Agency (EPA).  2004a.  "Provisional Peer Reviewed Toxicity Values for Superfund (PPRTV)."  Downloaded from http://hhpprtv.ornl.gov/ on June 28, 2004.

EPA.  2004d.  "EPA Region 9 Preliminary Remediation Goals.”  December.  On-Line Address: http://www.epa.gov/region09/waste/sfund/prg/index.htm.

EPA.  2005.  "Integrated Risk Information System (IRIS)."  On-Line Address: http://www.epa.gov/iris/index.html.
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The 95th UCL of the mean for the seven samples exceeding the NAVSTA TI ambient level is 
71.6 ng/kg.  Using this 95th UCL, the table below presents the estimated cancer risks and hazard 
index estimates for these seven samples. 

Potential Risks from Elevated Dioxins in Surface Soil Method 1 Method 2 

Receptor 
Cancer 

Risk 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Resident (Adult and Child) 2 x 10-5 1.0 2 x 10-5 0.9 
Commercial/Industrial Worker  5 x 10-5 0.9 4 x 10-5 0.9 
Construction Worker 7 x 10-7 0.3 6 x 10-7 0.3 
 

6.2.3.3  Benzo(a)pyrene 

B(a)P is a cancer risk driver for the future hypothetical residential receptor with exposure to the 
combined surface and subsurface soil depth interval for Method 2, contributing 3 percent of the 
cumulative risk.  It was detected in 6 of 62 (10 percent) combined surface and subsurface soil 
samples, but was not detected in any surface soil samples (0 to 2 feet bgs).  All of the detected 
concentrations were located in the 3-to-6-foot-bgs depth interval.  B(a)P is not localized, but is 
distributed randomly throughout the site (see Figure 4-3).  B(a)P concentrations in four of the six 
samples exceeded the EPA Region IX PRG for residential soil of 0.062 mg/kg (EPA 2004d).   

6.2.3.4  Arsenic 

Arsenic is a cancer risk driver for the future hypothetical construction worker via dermal 
exposure to groundwater, contributing 58 percent of the cumulative risk for Method 2 for this 
receptor.  Arsenic was detected in 7 of 12 (58 percent) grab groundwater samples.  Metal 
concentrations reported in Hydropunch® samples are typically elevated because suspended soil 
particles may contain sorbed inorganic chemicals.  The inorganic chemicals sorbed to these soil 
particles have limited bioavailability via dermal absorption (see Section 6.3.13); therefore, risks 
estimated from arsenic in groundwater are likely overestimated.  

6.2.4  Summary of Lead at Installation Restoration Site 32 

At IR Site 32, lead was selected as a COPC for Method 1 and Method 2 based on the maximum 
detected concentration (994 mg/kg) in surface soil (0 to 2 feet bgs) and combined surface and 
subsurface soil (0 foot bgs to groundwater); this maximum detected concentration exceeded the 
EPA Region IX PRG for residential soil of 400 mg/kg (see Table I-2.1, Table I-2.2, Table I-2.6, 
and Table I-2.7 of Appendix I); therefore, future hypothetical adult and child residents were 
evaluated by performing blood-lead modeling with DTSC’s LeadSpread Version 7 model 
(DTSC 1999).  The lead EPCs and predicted 99th percentile blood-lead concentrations for 
modeled EPCs are presented in the following table. 
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Predicted 99th Percentile 
Blood-Lead Concentration (µg/dL) 

Exposure Area 

Lead 
EPC 

(mg/kg) Adult Resident Child Resident 
IR Site 32 surface soil (0 to 2 feet bgs) 170 2.4 6.6 
IR Site 32 combined surface and subsurface 
soil (0 foot bgs to groundwater) 

89 2.2 4.9 

Note: 

µg/dL Microgram per deciliter 

Blood-lead modeling resulted in 99th percentile concentrations below 10 µg/dL for the future 
hypothetical child and adult residents.  Table I-11.1 and Table I-11.2 of Appendix I present the 
blood-lead modeling results in DTSC LeadSpread templates.  Because blood-lead modeling 
results are less than 10 µg/dL, there is no potential for unacceptable health effects from lead. 

The lead EPCs for the two soil data sets were compared with the EPA Region IX PRG for 
industrial soil (EPA 2004d).  Both EPCs for lead in surface soil and combined surface and 
subsurface soil were below the EPA Region IX PRG for industrial soil of 800 mg/kg; therefore, 
lead was not considered to pose an unacceptable risk to future hypothetical construction and 
commercial/industrial workers. 

6.2.5  Total Risk versus Site-Related Risk 

Total cancer risks and total noncancer HIs were estimated to illustrate the significance of risks 
contributed by inorganic chemicals found to be within ambient concentrations that were 
excluded from the site-related baseline risk estimates.  Cancer risks and noncancer HIs were 
calculated for the inorganic chemicals found to be within ambient concentrations and added to 
the Method 2 cancer risks and noncancer HIs.  The detailed results of the total risk assessment 
are presented in Attachment I6 of Appendix I.  The total risk estimates were compared with the 
Method 2 risk estimates presented in the table below.  The potential cancer risks presented for 
the future hypothetical resident are the combined potential cancer risks for the adult and child 
receptor.  The HIs presented for the future hypothetical resident are those estimated for the child 
receptor because they are consistently higher than those estimated for the adult.   
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6.3  UNCERTAINTY ANALYSIS 

This section summarizes the uncertainties for the HHRA at IR Site 32.  Uncertainties are 
inherent in the potential cancer risks and noncancer HIs identified in the HHRA and generally 
fall into two categories:  (1) uncertainties associated with general risk assessment methodologies 
and (2) uncertainties associated with this site-specific HHRA.  Depending on the type of 
uncertainty, effects to the HHRA results can include an over- or under-estimation of cancer risks 
or HIs.   

6.3.1  Site Characterization Data 

Selecting representative sampling locations and collecting a sufficient number of samples 
determines the success of characterizing a potentially contaminated site; however, groundwater 
samples were collected at locations within known areas of soil contamination to ensure that 
IR Site 32 was adequately characterized.  It should also be noted that none of the data for the 
groundwater samples were rejected.  For soils, a larger number of samples were collected, thus 
uncertainty associated with the characterization of soil is likely to be minimal. 

6.3.1.1  Grab Groundwater Samples 

Hydropunch® grab groundwater samples were used to evaluate groundwater at IR Site 32.  
Based on the analytical results in grab groundwater samples, the BCT determined that 
groundwater monitoring wells were not required at IR Site 32.  For risk assessment purposes, the 
quality of Hydropunch® data is of lower quality than those of monitoring well data, and 
therefore, its use in the risk assessment introduces additional uncertainties.  Grab groundwater 
samples provide chemical results that may not be representative of in-situ conditions for the 
following reasons: 

• High total suspended solids values – suspended soil particles with organic or 
inorganic chemicals sorbed onto the solid surfaces (that is, not dissolved or colloidal 
in the liquid) 

• Non-equilibrium conditions in the well – can affect levels of dissolved gases (such as 
oxygen and carbon dioxide) in the sample, as well as pH and alkalinity 

The concentrations of organic and inorganic chemicals are typically higher in grab groundwater 
samples because of the reasons noted above.  These higher concentrations and limited 
bioavailability of inorganic chemicals in the soil particle matrix (see Section 6.3.13) likely lead 
to an overestimation of risk.  Although direct exposure to groundwater was limited to only the 
dermal pathway for future hypothetical construction workers, this pathway contributed 58 
percent (4 × 10-6) of the cumulative cancer risk (7 × 10-6) for the future hypothetical construction 
worker under Method 2.  Arsenic is the sole cancer risk driver for this pathway.   
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6.3.1.2  Elevated Detection Limits for Soil Samples 

Table 4-3 includes the number of soil samples with detection limits greater than screening 
criteria.  Most of the chemicals with detection limits consistently greater than screening criteria 
are chemicals with no known or suspected use at IR Site 32, such as 3,3-dichlorobenzidene, 
hexachlorobenzene, and n-nitroso-di-n-propylamine.  Although the detection limits for several 
PAHs and PCBs exceeded screening criteria and are suspected contaminants at IR Site 32, the 
Navy believes that the detection limits are adequate to characterize IR Site 32.  The Navy 
included these chemicals as COPCs in the risk assessment.  Soil samples were analyzed for 
PAHs using both SW-846 EPA Method 8270C with Selective Ion Monitoring (SIM) and 
SW-846 EPA Method 8270C without SIM (EPA 1996).  The Navy calculated B(a)P EQ 
concentrations for all soil sampling locations analyzed for PAHs, including locations where no 
carcinogenic PAHs results were detected.  One-half the detection limit was used to estimate 
B(a)P EQ concentrations for locations without any detected carcinogenic PAHs.   

Table 6-1 includes the B(a)P EQ concentrations calculated for each soil sampling location.  
B(a)P EQ concentrations were compared to a screening concentration of 0.62 mg/kg.  The Water 
Board has used and accepted the screening criterion concentration of 0.62 mg/kg to close 
Petroleum Program sites at NAVSTA TI (Shaw 2004).  B(a)P EQ concentrations did not exceed 
the screening concentration of 0.62 mg/kg at any locations with detected concentrations of 
carcinogenic PAHs.  In addition, as shown in Table 6-1, although detection limits were elevated 
for PAHs for some samples, B(a)P EQ concentrations only exceeded the screening concentration 
of 0.62 mg/kg in 2 of the 70 samples analyzed for PAHs using the more sensitive EPA 8270C 
Method with SIM.  The only other B(a)P EQ concentrations that exceeded the screening 
concentration were at locations where carcinogenic PAHs were not detected using SW-846 EPA 
Method 8270C without SIM (EPA 1996); thus, the Navy believes the data are adequate to 
characterize the site and evaluate potential risks from COPCs. 

6.3.1.3  Elevated Detection Limits for Groundwater Samples 

Table 4-4 includes the number of groundwater samples with detection limits greater than 
screening criteria.  Most of the chemicals with detection limits consistently greater than 
screening criteria are chemicals with no known or suspected use at IR Site 32, such as 2,4-
dinitrophenol, 2-chloronaphthalene, dimethylphthalate, hexachlorobutadiene, 
hexachlorocyclobutadiene, and pentachlorophenol; however, detection limits for PCBs and 
several pesticides exceeded screening criteria in groundwater, and these chemicals were detected 
in soil; thus, the exclusion of these pesticides and PCBs as COPCs in groundwater is a source of 
uncertainty which may have resulted in an underestimation of potential risks; however, the lack 
of detected concentrations above screening levels in soil samples below 2 feet bgs indicates that 
pesticide and PCB contamination in groundwater is unlikely.  The chemical properties of 
Aroclor-1260—specifically, its low water solubility and high Kow—indicate that Aroclor-1260 
has a high affinity for suspended solids and is not dissolved in the groundwater.  As a result, it is 
unlikely to be very mobile in groundwater. 
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6.3.2  Methods Used to Identify Chemicals of Potential Concern 

An uncertainty associated with the COPC selection process is the possibility that a chemical may 
be inappropriately identified as a COPC for evaluation in the risk assessment.  For this HHRA, 
chemicals were excluded as COPCs using the following criteria: 

• Metals detected in soil at concentrations below ambient concentrations in accordance 
with DTSC (1992) and Navy (2004a) guidance for Method 1 and Method 2.  All 
metals detected in groundwater were included as COPCs for Method 1 and Method 2, 
regardless of background concentrations and sampling method.  This is a conservative 
assumption which may have resulted in an overestimation of risks. 

• Chemicals in soil with a maximum detected concentration below the EPA Region IX 
PRG for residential soil (EPA 2004d), in accordance with Navy and EPA guidance 
for risk-based screening for Method 1 (Navy 2001a, 2001d; EPA 1989, 2001b).  No 
risk-based screening criteria were used for Method 2.  For the indoor air vapor 
intrusion pathway, all the volatiles detected in soil were evaluated for Methods 1 
and 2. 

• VOCs in groundwater detected below risk-based screening criteria from EPA’s Draft 
Subsurface Vapor Intrusion Guidance (EPA 2002a), in accordance with Navy and 
EPA guidance for Method 1 (Navy 2001a, 2001d; EPA 1989, 2001b).  No risk-based 
screening criteria were used for Method 2. 

• Chemicals detected in only one sample were considered for exclusion as COPCs for 
Method 1.  This criterion was based on frequency of detection guidelines proposed by 
the Navy (2001d) and the EPA (1989b).  Chemicals were not dismissed without 
consideration of other criteria, including toxicity, frequency of detection (relative to 
sample size), adequate detection limits, potential for bioaccumulation, persistence in 
the environment, records of historical use, and known sources of contamination.  No 
frequency of detection guidelines were used for Method 2. 

At IR Site 32, no chemicals were dismissed from further consideration as potential COPCs based 
on frequency of detection, which is a screening criterion under Method 1 only.  Most of the 
potential chemicals (Aroclor-1254, benzo(a)anthracene, benzo(a)fluoranthene, chrysene, 
dieldrin, endrin, heptachlor, and diethylphthalate) were screened out based on the PRG screening 
step.  Although heptachlor epoxide was detected in only one sample (T111HP024 at 0.7 feet 
bgs), it was retained as a COPC because of its bioaccumulative characteristics, which would 
preclude it from being eliminated purely based on a low frequency of detection.   

To address the possibility of the inadvertent exclusion of chemicals as COPCs during the 
ambient comparison evaluation, a total risk scenario was included.  No detected chemicals were 
excluded under this scenario in accordance with Navy guidance (Navy 2004a).  The previous 
section discusses chemicals with detection limits greater than screening criteria for soil.  These 
chemicals may have been inadvertently excluded as COPCs; however, as discussed in the 
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previous section, most of the chemicals in soil with detection limits consistently greater than 
screening criteria are chemicals with no known or suspected use at IR Site 32, such as 3,3-
dichlorobenzidene, hexachlorobenzene, and n-nitroso-di-n-propylamine.  Although the detection 
limits of several PAHs exceeded screening criteria and are suspected contaminants at IR Site 32, 
a comparison of B(a)P EQ concentrations for each sample to the screening concentration of 
0.62 mg/kg does not indicate that PAHs pose unacceptable risks at IR Site 32 (see Table 6-1). 

The use of PRGs and risk-based vapor intrusion guidance values as COPC selection criteria may 
underestimate risk results.  Cancer-based PRGs and vapor intrusion guidance values are 
estimated based on a cancer risk of 1 × 10-6, and noncancer-based PRGs and vapor intrusion 
guidance values are based on an HI of 1.  Chemicals detected below PRGs or risk-based vapor 
intrusion guidance values were excluded as COPCs for the Method 1 risk scenario.  Method 2 
risk estimates present results associated with COPCs in the absence of PRGs and vapor intrusion 
screening criteria.   

6.3.3  Exposure Scenarios 

Exposure scenarios were identified based on observed and assumed land use and activity that 
may occur at IR Site 32.  To the degree that actual land use and activity patterns are not 
represented by those assumed, uncertainties are introduced.  For this reason, several exposure 
scenarios were evaluated in this HHRA.  The exposure scenarios included the most likely current 
and future land use scenario.  The following potential alternative land use conditions were 
evaluated in this HHRA. 

• Construction Workers.  Under this exposure scenario, future hypothetical 
construction workers were assumed to have direct exposure to soil, groundwater, and 
vapors emanating from soil or groundwater while engaged in site redevelopment 
activities. 

• Residential Receptors.  Under this exposure scenario, it was assumed that the site 
would be developed to accommodate a new residential development.  Under these 
conditions, future hypothetical adult and child residents were assumed to have direct 
exposure to soils, and exposure to groundwater and soil vapors released inside a 
residential building. 

• Commercial/Industrial Workers.  Under this exposure scenario, it was assumed that 
IR Site 32 would be used or developed to accommodate a light industrial or 
commercial facility.  Under these conditions, future hypothetical on-site workers were 
assumed to have direct exposure to soils and exposure to groundwater and soil vapors 
released inside a building.  Note that an existing on-site building and a hypothetical 
(newly constructed) building were evaluated for the indoor air vapor intrusion 
pathway for this receptor. 

• Recreational Receptors.  As a conservative assumption, this HHRA assumed 
exposure of recreational receptors would be the same as exposure of 
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commercial/industrial receptors.  Actual exposure of a future hypothetical receptor 
would depend on the types of recreational activities.  A wide variety of recreational 
uses is possible at IR Site 32.  According to the reuse plan (CCSF 1996), IR Site 32 is 
designated for reuse as “Residential/Open Space/Publicly Oriented Uses” and 
“Shoreline Open Space.”  Publicly oriented uses include hotels, theme park 
attractions, film production areas, destination entertainment activities, active and 
spectator recreational areas (including golf), and other similar uses.  The exposure 
duration for a future hypothetical recreational receptor would likely be less than for a 
future hypothetical commercial/industrial receptor working 250 days per year for 25 
years at IR Site 32.  

6.3.4  Selecting Exposure Pathways 

The exposure pathways quantified in this HHRA were identified on the basis of the CSM, 
relevant site characterization data, and contaminant fate and transport considerations.  To the 
extent that these factors may not fully predict the migration of contaminants within and from the 
area, uncertainty is introduced into the exposure assessment. 

Inhalation of chemical vapors volatilized from soil to outdoor air within a trench was considered 
a complete exposure pathway for the construction worker and was evaluated, but the outdoor air 
EPCs used in the evaluation were estimated without adjusting for reduced air mixing and 
dispersion of contaminants that would be expected within a trench.  EPCs from volatile 
chemicals in soil were estimated using the chemical-specific volatilization factors derived by 
EPA Region IX (EPA 2004d).  Given these factors, uncertainty is associated with the risk to 
construction workers associated with inhalation of VOCs (including SVOCs meeting EPA’s 
definition of volatility [EPA 2002a]) originating from soil; however, the significance of this 
uncertainty is negligible because most of the VOCs or SVOCs detected in soil were not detected 
at elevated concentrations.  In addition, the risk associated with other pathways (incidental 
ingestion of soil or dermal contact with soil) for these chemicals contribute more to the 
cumulative risk estimates. 

Inhalation of chemical vapors volatilized from groundwater to outdoor air within a trench was 
also considered a complete exposure pathway for the construction worker.  An underlying 
assumption is that groundwater in the trench would be minimal given that significant 
accumulation would require pumping prior to construction activities.  EPCs from volatile 
chemicals in groundwater were modeled using the Virginia Department of Environmental 
Quality trench model (see Attachment I2 of Appendix I).  The conservative assumptions used in 
this pathway have likely over-estimated risks. 

Inhalation of chemical vapors volatilized from soil to outdoor air was considered a complete 
exposure pathway for all receptors and was evaluated; however, volatilization to outdoor air was 
assumed to occur directly from soils at the surface (or subsurface soils assumed to be brought to 
the surface during redevelopment); therefore, for scenarios including exposure to surface soils, 
EPCs for vapors in outdoor air were estimated from the relevant surface soil (0 to 2 feet bgs) data 
set.  For commercial/industrial workers and residents evaluated for exposure to surface soils and 
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combined surface and subsurface soils, the outdoor inhalation risks and hazards using outdoor air 
EPCs estimated from site-wide surface soil were more significant than those estimated from site-
wide combined surface and subsurface soil. 

Inhalation of chemical vapors volatilized from soil to indoor air was considered a complete 
exposure pathway for all receptors assumed to spend time indoors and was evaluated; however, 
there are uncertainties associated with measuring concentrations of volatile contaminants 
introduced during soil sampling, preservation, and chemical analysis, as well as uncertainties 
associated with soil partitioning calculations (EPA 2002a).  The significance of any uncertainty 
is negligible because of the low volatility of VOCs detected in soil (primarily semivolatile 
PAHs) and because other pathways (incidental ingestion of soil and dermal contact with soil) 
contribute more to the cumulative risk estimates based on the type of VOC contamination. 

6.3.5  Estimating Exposure Point Concentrations 

The sample collection strategy was designed as a purposive investigation, whereby samples were 
collected in areas of suspected or known contamination.  The primary objective of this sampling 
effort was to define the nature and extent of contamination.  The EPCs based on these 
nonrandom samples are likely to overestimate the concentrations at the exposure point, as well as 
the dose and risk to the receptor. 

6.3.6  Selecting Exposure Variables 

The exposure variables used to estimate chemical intake are standard upper-bound estimates.  
Collectively, the default exposure parameters are expected to err on the conservative side, rather 
than under-predicting unforeseen human health risks.  In general, considerable variation may 
occur in the activity patterns and physiological response of individuals.  It is possible that the 
exposure variables used in this evaluation do not represent actual exposure conditions. 

6.3.7  Applying the Johnson & Ettinger Model 

The EPA draft vapor intrusion guidance (EPA 2002a) outlined the applicability of the Johnson & 
Ettinger Model (DTSC 2003), including important limitations to its application.  The present 
HHRA assessed the applicability of the Johnson & Ettinger model and found it suitable.  
Uncertainties associated with the use of the vapor intrusion model are discussed in Attachment I2 
of Appendix I.  Almost all the assumptions are conservative and likely overestimate risk.  Some 
key assumptions are listed below. 

• Steady-state exposure over long durations (such as 25 years). 

• The building is constantly under pressurized. 

• Only vertical dimension of vapor transport is assumed. 

• The use of upper-bound default building dimensions. 
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6.3.8  Toxicity Assessment 

Standard SFs and RfDs developed by either EPA or DTSC were used to estimate potential 
cancer and noncancer health hazards from exposure to COPCs at IR Site 32.  These values are 
derived by applying conservative (health-protective) assumptions and are intended to protect the 
most sensitive potentially exposed individuals. 

Derivation of SFs used to estimate cancer risk is typically based on data from animal studies.  
These data are taken from studies in which high doses of a test chemical were administered to 
laboratory animals, and the reported response is extrapolated to the much lower doses to which 
humans are likely to be subjected.  Few experimental data are available on the nature of the dose-
response relationship at low doses (for example, a threshold may exist or the dose-response 
curve may pass through the origin).  Because of this uncertainty, EPA has selected a 
conservative model to estimate the low-dose relationship, and EPA uses an upper-bound estimate 
as the SF (typically a 95 percent upper confidence limit of the slope predicted by the 
extrapolation model).  With this SF, an upper-bound estimate of potential cancer risks is 
obtained. 

To derive the toxicity values, EPA and DTSC made several assumptions that tend to 
overestimate the noncancer hazard to human health.  Because data from human studies are 
generally unavailable, the RfDs are typically derived from animal studies.  Uncertainty factors 
and modifying factors are then applied to the data from animal studies to ensure that the RfDs 
are adequately protective of human health.  For example, the RfD used for calculating the HQ for 
Aroclor-1260 (2 x 10-5 mg/kg/day) has an uncertainty factor of 300 and is based on studies from 
monkeys.  The uncertainty factor was applied to the lowest observed adverse effect level 
(LOAEL) of 0.005 mg/kg/day although there is no evidence of levels lower than 
0.005 mg/kg/day would produce an adverse effect on either monkeys or humans.  The approach 
likely results in an overestimated potential for noncancer adverse health effects for Aroclor-1260 
and many other chemicals evaluated in this risk assessment.  

A second uncertainty associated with toxicity values is the unavailability of SFs or RfDs for all 
COPCs at a site.  The cancer risks and noncancer health hazards can be assessed only for those 
COPCs for which the relevant toxicity values are available.  For organic COPCs for which a SF 
or an RfD was available for only one route of exposure, route-to-route extrapolations were made.  
These extrapolations will introduce some uncertainty into the risk and hazard estimates.  Further, 
the use of oral toxicity values to assess the dermal pathway introduces additional uncertainty into 
the results; risks may be overestimated or underestimated using this approach.  Noncancer 
hazards may be underestimated for exposure to PAH COPCs, for which no RfD was available.  
PAH COPCs at IR Site 32 without RfDs include benzo(a)anthracene, benzo(b)fluorene, 
benzo(k)fluorene, B(a)P, chrysene, and indeno(1,2,3-cd)pyrene. 

6.3.9  Dioxins 

In June 2005, the WHO re-evaluated the 1998 TEFs for dioxins and dioxin-like compounds.  
Changes included an increase of the TEFs for OCDD and OCDF by a factor of 3 and a decrease 
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of the TEF for 1,2,3,7,8-PeCDF and 2,3,4,7,8-PeCDF by 40 percent.  The revised TEFs were 
published in the July 7, 2006, ToxSci Advanced Access.  At the time of the release of document, 
the Navy was finalizing the internal review of the Site 32 RI. The impact of the most recent 
TEFs was evaluated.  As shown in the table below, replacing the 1998 TEFs with the 2005 TEFs 
would increase the EPCs by less than 5 percent for both the surface soil and combined surface 
and subsurface soil datasets; thus, revising the TEFs would not change the dioxin risk estimates 
by more than 5 percent. 

Comparison of Dioxin (TEQ) Using WHO98 and WHO05 TEF Values 

Dataset 
TEQWHO 98 

(ng/kg) 
TEQWHO_05 

(ng/kg) 
Percent 
Change 

Surface Soil 37.7 39.3 +4.26% 
Combined Surface and Subsurface Soil 29.3 30.4 +3.48% 

 

6.3.10  Surrogates for Total Petroleum Hydrocarbons 

Benzene, toluene, ethylbenzene, and xylenes (BTEX) and PAHs were all independently 
quantified as surrogates for the assessment of potential risk and hazards associated with TPH.  
As a result, the assessment of TPH depended on the adequacy of the BTEX and PAH analytical 
data.  Most samples were analyzed for PAHs, and the analytical results are expected to give an 
adequate representation of the health risks associated with potential exposure to TPH as both 
diesel and motor oil.  Greater uncertainty is associated with use of the BTEX data because the 
number of analyses was limited. 

It is generally accepted that assessment of the target compounds (BTEX and PAHs) adequately 
describes human health risks at Superfund sites (DTSC 1993).  This approach is not likely to 
underestimate human health risks. 

6.3.11  Surrogates for Toxicity Criteria 

While the selection and use of surrogates for toxicity criteria is not ideal, the surrogates selected 
for use in the HHRA were all structurally related to the chemicals they were chosen to represent.  
A lack of a toxicity criterion would otherwise remain a data gap.  A list of surrogates used in the 
HHRA is presented below.   

• The three-ringed PAH pyrene was chosen as the surrogate chemical for the six-ringed 
PAH benzo(g,h,i)perylene because it was the closest surrogate with a noncancer 
endpoint.  Other PAHs that were more structurally similar to benzo(g,h,i)perylene 
(such as indeno(1,2,3-cd)pyrene) were not considered because they had cancer 
endpoints and because EPA toxicity information on benzo(g,h,i)perylene was 
insufficient to classify the chemical as a carcinogen.  Using similar logic, anthracene 
was used as a noncancer surrogate to represent phenanthrene. 
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• Total chromium was used to represent the cancer endpoint of chromium, and trivalent 
chromium was used to represent the noncancer endpoint of chromium.  Soil samples 
were not analyzed for hexavalent chromium because historical operations at 
IR Site 32 were not associated with the use of this form of chromium.  Without the 
benefit of nondetected data for the hexavalent form, detected concentrations of 
chromium were evaluated as total chromium, which is assumed to comprise a one-to-
six ratio of the more toxic hexavalent form to the less toxic trivalent form.  Potential 
risks from chromium in soil may be slightly under- or overestimated depending on 
the actual ratio of hexavalent to trivalent chromium in the soil at IR Site 32. 

The HHRA evaluated detected concentrations of chromium in groundwater as 
trivalent chromium.  The only exposure pathway for metals in groundwater is dermal 
contact by a construction worker.  If the EPC for chromium in groundwater was 
assumed to consist of 100 percent hexavalent chromium and an oral reference dose 
for hexavalent chromium of 0.003 mg/kg-day was used to calculate the hazard 
quotient, the estimated hazard quotient for hexavalent chromium in groundwater 
would only be 0.03; thus, hexavalent chromium is not a chemical of concern for 
groundwater at IR Site 32.   

• Certain pesticide analogs that do not have individual toxicity criteria or PRGs were 
detected.  Toxicity criteria and PRGs for structurally similar pesticides in their class 
were used as surrogates.  Specifically, toxicity criteria and the residential PRG for 
technical chlordane were used for both gamma- and alpha-chlordane, and toxicity 
criteria and the residential PRG for endrin were used for endrin aldehyde.  Similarly, 
4,4’-DDT was used as a surrogate to evaluate the potential noncancer toxicity of 
4,4’-DDD and 4,4’-DDE. 

• Noncancer toxicity criteria for Aroclor-1254 and cancer slope factors for PCBs as a 
group were used as surrogate criteria for Aroclor-1260. 

• Noncancer oral toxicity criteria for mercuric chloride, nickel soluble salts, and 
thallium chloride were used for total mercury, total nickel, and total thallium, 
respectively. 

The degree of uncertainty contributed by the use of surrogates in this manner is unknown but is 
not expected to result in significant underestimates of risk. 

6.3.12  Two Methods for Risk and Hazard Estimates 

Two methods of risk estimates were prepared for this HHRA:  Method 1, in which potential 
cancer risk estimates and noncancer hazard estimates were developed using 
federal-recommended toxicity values (EPA 2003); and Method 2, in which these estimates were 
developed giving preference to state-recommended toxicity values.  For IR Site 32, two of the 
final risk drivers identified, B(a)P in soil and arsenic in groundwater, were affected by the 
difference in recommended toxicity values for each method. 
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6.3.13  Risk Characterization 

Standard EPA methodologies estimate the total cancer risk associated with a site by adding the 
exposure risks for multiple carcinogens.  According to EPA guidance (EPA 1989b): 

“Uncertainties associated with summing risks or hazard indices for several substances are 
of particular concern in the risk characterization step.  The assumption of dose additivity 
ignores possible synergisms or antagonisms among chemicals, and assumes similarity in 
mechanisms of action and metabolism.  Unfortunately, data to assess interactions 
quantitatively are lacking.” 

Despite these concerns, EPA guidance recommends summing the risks and HIs to avoid 
underestimating cancer risks or potential noncancer health effects at a site.  Summing the risks 
and HIs may overestimate results because mechanisms of action and metabolism are assumed to 
be similar and potential antagonistic effects are ignored.   

6.3.14  Health Effects Associated with Inorganic Chemicals 

In accordance with DTSC guidance (DTSC 1992), inorganic chemicals with concentrations 
statistically within ambient concentrations need not be selected as COPCs.  Per Navy guidance 
(Navy 2004a), risk associated with inorganic chemicals within ambient concentrations is 
presented for risk management information only.  Risks predicted for exposure to these 
chemicals are not attributable to chemical releases associated with Navy operations at 
NAVSTA TI. 

A potential source of uncertainty in the evaluation of health risks associated with inorganic 
chemicals in soil is the assumption that inorganic chemicals in soil are readily absorbed by 
human receptors; however, inorganic chemicals in soil are not readily desorbed from soil after 
being taken into the body (or bioavailable).  This contrasts with the form of most inorganic 
chemicals tested in toxicity tests, where the inorganic chemical under assessment may have been 
in a different form to begin with, dissolved in water, or an easily digestible carrier.  Inorganic 
chemicals detected in soil such as that sampled at IR Site 32 are usually bound to soil 
macromolecules in forms that are not easily dissolved or digestible by human enzymatic systems.  
In this HHRA, it was assumed that 100 percent of the inorganic chemicals detected in soil are 
bioavailable to human receptors.  This assumption may be responsible, in part, for the elevated 
risk and hazard estimates of the inorganic chemicals in the risk assessment.  The uncertainty in 
this case is assumed to overestimate potential risks from inorganic chemicals.  

6.3.15  Uncertainty Summary 

This HHRA was developed based on a series of mostly conservative assumptions which are 
expected to yield an overestimate of risks.  Even considering that a few uncertainties may 
contribute to a small underestimate of risk, the compounding conservatism in the HHRA process 
is expected to negate the assumptions that may lead to underestimating risks.  
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6.2.2  Noncancer Hazard Estimates 

The estimated RME noncancer health hazards for Method 1 and Method 2 posed by COPCs for 
the future hypothetical commercial/industrial worker are less than the HI benchmark of 1.  The 
Method 1 and Method 2 HIs for future hypothetical construction workers and the child resident 
exceeded the noncancer threshold of 1.  Aroclor-1260 is the only noncancer hazard driver with a 
chemical-specific HQ exceeding 1.  The target organs for Aroclor-1260 include vision/eye, the 
immune system, and the finger/toe.  More specifically, the critical effects of Aroclor-1260 
observed in Rhesus monkeys are ocular exudate; inflamed and prominent Meibomian glands; 
distorted growth of finger and nails; and decreased antibody response to injected sheep 
erythrocytes (EPA 2005).  The HI estimates did not exceed 1 for any other target organs.  RAGS 
Tables I-9.1 through I-9.14 in Appendix I include the HI estimates for all target organs. 

The following table summarizes the chemical-specific HQ for Aroclor-1260 and the contribution 
to the HI for the associated receptor. 

RME Aroclor-1260 Contribution to Cumulative Noncancer HI, 
Chemical-Specific HQ, and Percentage of Receptor HI 

Receptor Method 1 Method 2 
Construction Worker – Exposure to Soil (0 feet bgs to 
groundwater), Groundwater, and Trench Vapors1 

2 (82%) 2 (82%) 

Resident – Exposure to Soil (0 to 2 feet bgs) and Indoor Air 
Vapor Intrusion2 

5 (91%) 5 (89%) 

Resident – Exposure to Soil (0 feet bgs to groundwater) and 
Indoor Air Vapor Intrusion2 

3 (88%) 3 (87%) 

Notes: 

1 Vapors from volatile chemicals in groundwater within a trench scenario. 
2 Indoor air vapor intrusion from groundwater and site-wide combined surface and subsurface soil (0 feet bgs to 

groundwater). 

6.2.3  Evaluation of Risk Drivers 

This section discusses the human health risk drivers identified for IR Site 32.  A risk driver 
includes any COPC contributing a chemical-specific cancer risk greater than 1 × 10-6 or any 
COPC with a chemical-specific HI greater than 1.  Risk drivers for soil under Method 1 and 
Method 2 include Aroclor-1260 and dioxins (TEQ).  B(a)P is a risk driver for soil under Method 
2, but not under Method 1.  Arsenic was the only risk driver for groundwater. 

6.2.3.1  Aroclor-1260 

Aroclor-1260 in soil was identified as the primary cancer risk driver for the future hypothetical 
commercial/industrial workers and residents under Method 1 and Method 2, with contributions 
ranging from 64 percent to 79 percent of the cumulative cancer risk for Method 1 and 81 percent 
to 90 percent of the cumulative risk for Method 2.  Aroclor-1260 in soil was identified as a 
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secondary risk driver for future hypothetical construction workers under Method 2, contributing 
36 percent of the cumulative cancer risk.  Aroclor-1260 was detected in 52 of 69 (75 percent) 
surface soil samples and in 81 of 135 (60 percent) combined surface and subsurface soil samples, 
indicating that Aroclor-1260 is frequently detected at IR Site 32, with most detections in surface 
soil (0 to 2 feet bgs).  Aroclor-1260 concentrations in 39 soil samples exceeded the 
EPA Region IX PRG for residential soil of 0.22 mg/kg (EPA 2004d) and are distributed site-
wide (see Figure 4-5).   

Aroclor-1260 in soil was identified as the primary noncancer hazard driver for future 
hypothetical construction workers and residents under Method 1 and Method 2 associated with 
direct contact to soils, with contributions ranging from 72 percent to 91 percent of the total HI 
for Method 1 and 71 percent to 89 percent of the total HI for Method 2.  As stated previously, 
Aroclor-1260 is frequently detected at IR Site 32, with most of the detections located in surface 
soil (0 to 2 feet bgs). 

6.2.3.2  Dioxins 

Dioxins in soil were identified as a secondary risk driver for future hypothetical residents and 
commercial/industrial workers under Method 1 and Method 2, with contributions ranging from 
19 percent to 31 percent of the cumulative risk for Method 1, and 8 percent to 14 percent of the 
cumulative risk for Method 2.  Detected concentrations of dioxins (TEQ) extended to 
3.5 feet bgs.  Two dioxin congeners, 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin and 
1,2,3,7,8-pentachlorodibenzo-p-dioxin, contribute more than 50 percent of the dioxin (TEQ) 
value.  1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin was detected in 21 of 22 (95 percent) surface 
soil samples and in 25 of 28 (89%) combined surface and subsurface soil samples.  
1,2,3,7,8-pentachlorodibenzo-p-dioxin was detected in 12 of 22 (55 percent) surface soil samples 
and in 14 of 28 (50 percent) combined surface and subsurface soil samples. 

Dioxin TEQ concentrations exceed the NAVSTA TI ambient value of 12 ng/kg in the central 
portion of Parcel T111.  Dioxin TEQ concentrations exceed the NAVSTA TI ambient in seven 
surface samples collected from 1.0 and 1.7 feet bgs.  The following table presents the dioxin 
TEQ concentrations for these sample locations (Figure 4-11). 

Sample Location Depth (feet bgs) Dioxin TEQ Concentration (ng/kg) 

S32-T001 1.7 56.6 
S32-T002 1.5 13.9 
S32-T011 1.4 69.3 
S32-T012 1.5 64.1 
T111HP028 1.0 37.6 
T111HP030 1.0 45.3 
T111HP031 1.0 89.3 
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Aroclor-1260 in soil was identified as the primary noncancer hazard driver for future 
hypothetical construction workers and residents under Method 1 and Method 2 associated with 
direct contact to soils, with contributions ranging from 72 percent to 91 percent of the total HI 
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Aroclor-1260 is frequently detected at IR Site 32, with most of the detections located in surface 
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6.2.3.2  Dioxins 

Dioxins in soil were identified as a secondary risk driver for future hypothetical residents and 
commercial/industrial workers under Method 1 and Method 2, with contributions ranging from 
19 percent to 31 percent of the cumulative risk for Method 1, and 8 percent to 14 percent of the 
cumulative risk for Method 2.  Detected concentrations of dioxins (TEQ) extended to 
3.5 feet bgs.  Two dioxin congeners, 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin and 
1,2,3,7,8-pentachlorodibenzo-p-dioxin, contribute more than 50 percent of the dioxin (TEQ) 
value.  1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin was detected in 21 of 22 (95 percent) surface 
soil samples and in 25 of 28 (89%) combined surface and subsurface soil samples.  
1,2,3,7,8-pentachlorodibenzo-p-dioxin was detected in 12 of 22 (55 percent) surface soil samples 
and in 14 of 28 (50 percent) combined surface and subsurface soil samples. 

Dioxin TEQ concentrations exceed the NAVSTA TI ambient value of 12 ng/kg in the central 
portion of Parcel T111.  Dioxin TEQ concentrations exceed the NAVSTA TI ambient in seven 
surface samples collected from 1.0 and 1.7 feet bgs.  The following table presents the dioxin 
TEQ concentrations for these sample locations (Figure 4-11). 

Sample Location Depth (feet bgs) Dioxin TEQ Concentration (ng/kg) 

S32-T001 1.7 56.6 
S32-T002 1.5 13.9 
S32-T011 1.4 69.3 
S32-T012 1.5 64.1 
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The 95th UCL of the mean for the seven samples exceeding the NAVSTA TI ambient level is 
71.6 ng/kg.  Using this 95th UCL, the table below presents the estimated cancer risks and hazard 
index estimates for these seven samples. 

Potential Risks from Elevated Dioxins in Surface Soil Method 1 Method 2 

Receptor 
Cancer 

Risk 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Resident (Adult and Child) 2 x 10-5 1.0 2 x 10-5 0.9 
Commercial/Industrial Worker  5 x 10-5 0.9 4 x 10-5 0.9 
Construction Worker 7 x 10-7 0.3 6 x 10-7 0.3 
 

6.2.3.3  Benzo(a)pyrene 

B(a)P is a cancer risk driver for the future hypothetical residential receptor with exposure to the 
combined surface and subsurface soil depth interval for Method 2, contributing 3 percent of the 
cumulative risk.  It was detected in 6 of 62 (10 percent) combined surface and subsurface soil 
samples, but was not detected in any surface soil samples (0 to 2 feet bgs).  All of the detected 
concentrations were located in the 3-to-6-foot-bgs depth interval.  B(a)P is not localized, but is 
distributed randomly throughout the site (see Figure 4-3).  B(a)P concentrations in four of the six 
samples exceeded the EPA Region IX PRG for residential soil of 0.062 mg/kg (EPA 2004d).   

6.2.3.4  Arsenic 

Arsenic is a cancer risk driver for the future hypothetical construction worker via dermal 
exposure to groundwater, contributing 58 percent of the cumulative risk for Method 2 for this 
receptor.  Arsenic was detected in 7 of 12 (58 percent) grab groundwater samples.  Metal 
concentrations reported in Hydropunch® samples are typically elevated because suspended soil 
particles may contain sorbed inorganic chemicals.  The inorganic chemicals sorbed to these soil 
particles have limited bioavailability via dermal absorption (see Section 6.3.13); therefore, risks 
estimated from arsenic in groundwater are likely overestimated.  

6.2.4  Summary of Lead at Installation Restoration Site 32 

At IR Site 32, lead was selected as a COPC for Method 1 and Method 2 based on the maximum 
detected concentration (994 mg/kg) in surface soil (0 to 2 feet bgs) and combined surface and 
subsurface soil (0 foot bgs to groundwater); this maximum detected concentration exceeded the 
EPA Region IX PRG for residential soil of 400 mg/kg (see Table I-2.1, Table I-2.2, Table I-2.6, 
and Table I-2.7 of Appendix I); therefore, future hypothetical adult and child residents were 
evaluated by performing blood-lead modeling with DTSC’s LeadSpread Version 7 model 
(DTSC 1999).  The lead EPCs and predicted 99th percentile blood-lead concentrations for 
modeled EPCs are presented in the following table. 
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The 95th UCL of the mean for the seven samples exceeding the NAVSTA TI ambient level is 
71.6 ng/kg.  Using this 95th UCL, the table below presents the estimated cancer risks and hazard 
index estimates for these seven samples. 

Potential Risks from Elevated Dioxins in Surface Soil Method 1 Method 2 

Receptor 
Cancer 

Risk 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Resident (Adult and Child) 2 x 10-5 1.0 2 x 10-5 0.9 
Commercial/Industrial Worker  5 x 10-5 0.9 4 x 10-5 0.9 
Construction Worker 7 x 10-7 0.3 6 x 10-7 0.3 
 

6.2.3.3  Benzo(a)pyrene 

B(a)P is a cancer risk driver for the future hypothetical residential receptor with exposure to the 
combined surface and subsurface soil depth interval for Method 2, contributing 3 percent of the 
cumulative risk.  It was detected in 6 of 62 (10 percent) combined surface and subsurface soil 
samples, but was not detected in any surface soil samples (0 to 2 feet bgs).  All of the detected 
concentrations were located in the 3-to-6-foot-bgs depth interval.  B(a)P is not localized, but is 
distributed randomly throughout the site (see Figure 4-3).  B(a)P concentrations in four of the six 
samples exceeded the EPA Region IX PRG for residential soil of 0.062 mg/kg (EPA 2004d).   

6.2.3.4  Arsenic 

Arsenic is a cancer risk driver for the future hypothetical construction worker via dermal 
exposure to groundwater, contributing 58 percent of the cumulative risk for Method 2 for this 
receptor.  Arsenic was detected in 7 of 12 (58 percent) grab groundwater samples.  Metal 
concentrations reported in Hydropunch® samples are typically elevated because suspended soil 
particles may contain sorbed inorganic chemicals.  The inorganic chemicals sorbed to these soil 
particles have limited bioavailability via dermal absorption (see Section 6.3.13); therefore, risks 
estimated from arsenic in groundwater are likely overestimated.  

6.2.4  Summary of Lead at Installation Restoration Site 32 

At IR Site 32, lead was selected as a COPC for Method 1 and Method 2 based on the maximum 
detected concentration (994 mg/kg) in surface soil (0 to 2 feet bgs) and combined surface and 
subsurface soil (0 foot bgs to groundwater); this maximum detected concentration exceeded the 
EPA Region IX PRG for residential soil of 400 mg/kg (see Table I-2.1, Table I-2.2, Table I-2.6, 
and Table I-2.7 of Appendix I); therefore, future hypothetical adult and child residents were 
evaluated by performing blood-lead modeling with DTSC’s LeadSpread Version 7 model 
(DTSC 1999).  The lead EPCs and predicted 99th percentile blood-lead concentrations for 
modeled EPCs are presented in the following table. 
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7.0  SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 

The Navy completed a Tier 1 SLERA for terrestrial receptors exposed to soil at IR Sites 6, 12, 
21, 24, 30, 31, 32, and 33.  This Tier 1 SLERA was conducted in accordance with guidance for 
ERAs from the Navy and the EPA (Navy 1999, 2004a, 2004b; EPA 1997, 2001).  This section 
presents the results of the SLERA as they pertain to IR Site 32.  In addition to the potential risks 
to terrestrial receptors evaluated in the Tier 1 SLERA, the following sections also present an 
evaluation of potential risks to aquatic receptors through the groundwater-discharge-to-surface-
water exposure pathway. 

7.1  TERRESTRIAL SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

The Navy completed a SLERA for terrestrial receptors exposed to soil at IR Sites 6, 12, 21, 24, 
30, 31, 32, and 33.  The following sections summarize the results of the SLERA as it pertains to 
IR Site 32, including the ecological characterization, the identification of chemicals of potential 
ecological concern (COPEC), and the results and conclusions.  Appendix L provides the 
complete SLERA.   

7.1.1  Ecological Characterization 

TI is not a natural ecosystem; rather, it is a manmade island built from dredge material from the 
San Francisco Bay.  The terrestrial habitat of TI is of poor quality for wildlife species because 
the island is predominantly covered with urbanized areas.  The terrestrial habitat of TI is mostly 
limited to opportunistic species that can adapt to high disturbance regimes.  IR Site 32 is mostly 
paved.  The only vegetative species observed in habitat surveys at IR Site 32 included ruderal 
species, a coyote bush, and cypress growing in cracks in the pavement.  Habitat surveys did not 
observe any wildlife species at IR Site 32. 

To further understand the habitat and conditions found at IR sites on both TI and YBI, a group of 
Navy and federal, state, and regional regulatory agency representatives drove and walked 
through the IR sites on both TI and YBI on June 3, 1994.  During the site visit, the group 
characterized the habitat on TI as poor quality, with large areas of pavement, gravel, or buildings 
restricting use of the sites by ecological receptors of concern.  Disturbance from vehicular traffic 
and widespread human presence also reduced the quality of the habitat for wildlife species 
onshore at TI.  With higher quality habitat nearby at YBI, the group concluded that ecological 
receptors’ use of TI was infrequent and that risk to terrestrial receptors was minimal (Tetra Tech 
1997).  The regulatory agencies and Navy concurred that mobile vertebrate species would utilize 
YBI habitats preferentially over TI habitat at Sites 6, 12, 21, 24, 30, 31, 32 and 33.  In addition, 
the regulatory agencies and Navy concurred that receptors to be evaluated in the SLERA would 
include plants, invertebrates, ornate shrew, and the American robin. 
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7.1.2  Identification of Chemicals of Potential Ecological Concern 

The SLERA identified all detected inorganic and organic chemicals in soil as preliminary 
COPECs.  Analytical data for soil samples collected from 0 to 4 feet bgs were used to identify 
preliminary COPECs.  The depth interval to be evaluated was selected based on discussions 
between the Navy and the regulatory agencies during the September 2005 BCT meeting (Tetra 
Tech 2005).   

7.1.3  Results and Conclusions 

Typically, a SLERA would proceed to Step 2 only if quality habitat to support ecologically 
relevant ecosystems or receptors were identified in Step 1; however, the Navy agreed to the 
regulatory agencies’ request to conduct a complete SLERA (Steps 1 and 2).  Step 2 of the 
SLERA indicated that the maximum concentrations of a number of COPECs at IR Site 32 pose 
potentially unacceptable risks to plant, invertebrate, and vertebrate receptors based on the 
conservative assumptions of the SLERA (see Section 3.2.7.5 of Appendix L); however, the 
SLERA recommended no further action for COPECs at IR Site 32 because of the poor quality of 
habitat on TI.  As described previously, IR Site 32 is mostly paved and the habitat is limited to 
opportunistic species that can adapt to high disturbance regimes.  

7.2  AQUATIC HABITAT ASSESSMENT 

This section discusses the potential risk to aquatic receptors.  Specifically, this section addresses 
the potential risks discharged groundwater may have on aquatic receptors located adjacent to the 
shoreline at IR Site 32.  As discussed in Section 1.3.8, the Navy has already completed an RI 
report for offshore sediments at Treasure Island which concluded that sediments do not pose 
unacceptable risk to human health or the environment (Tetra Tech 2001b).  In addition, the Navy 
and the regulatory agencies signed a no-action ROD for the offshore sediments in 2005 
(Navy 2005). 

7.2.1  Groundwater Results 

Data collected during the 2003 EBS data gaps investigation were used to assess the potential risk 
to aquatic receptors.  Twelve grab groundwater samples were collected using a Hydropunch® 
tool on direct-push equipment (see Section 2.6).  The use of grab groundwater data may have 
resulted in suspended sediments in the groundwater samples which were not dissolved in the 
water matrix, thereby overestimating the metals concentration in grab samples.  The following 
chemicals were detected in grab groundwater samples at IR Site 32 at concentrations exceeding 
both toxicity screening criteria and ambient concentrations for metals in groundwater:  total 
TPH, arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, silver, vanadium, and 
zinc.  Toxicity screening criteria were compiled under the NAVSTA TI groundwater monitoring 
program to address aquatic organisms living along the shoreline of NAVSTA TI that may be 
exposed to chemicals if contaminated groundwater discharges to the Bay (see Appendix K).   
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Results of the Inhalation Model 

A concentration in burrow air was estimated for each COPEC based on the maximum 
concentration in soil for the deer mouse.  The estimated COPEC concentrations were compared 
with low inhalation TRVs for mammals by calculating an HQ. Calculations are presented in their 
entirety in Appendix I.   

COPECs with an HQ less than 1 based on the maximum concentration do not pose risk to 
burrowing mammals at Site 32.  Phenanthrene was the only COPEC with an inhalation TRV at 
Site 32, and the HQ was less than 1.   

3.2.7.5  Summary of Risk Characterization for Site 32 

The SLERA indicates the maximum concentrations of a number of COPECs at Site 32 pose 
potentially unacceptable risks to plant, invertebrate, and vertebrate receptors based on the 
conservative assumptions of the SLERA.  The following table indicates the chemicals that pose 
potential risk to receptors at Site 32.  Results for birds and mammals are provided based on the 
most conservative estimate (maximum concentration dose / low TRV) to the least conservative 
(95 UCL dose / high TRV).  The ambient HQ is subtracted if available.  The refined dose is 
normally conducted in Step 3a of the BERA.   

Assessment 
Endpoint HQ Calculation 

COPECs based on HQs  
(minus Ambient HQ, if available)  

>1 for Site 32 
Plants Max conc./plant toxicity 

benchmark 
Cobalt, copper, lead, mercury, molybdenum, 

selenium, silver, vanadium, and zinc 
Invertebrates Max conc./ORNL toxicity 

benchmark 
Copper, mercury, and zinc 

Max conc./low TRV 2,3,7,8-TCDF, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 
alpha-chlordane, Aroclor-1260, Aroclor-1254 

cadmium, chromium III, copper, gamma-
chlordane, lead, mercury, nickel, selenium, and 

zinc 
Max conc./high TRV 4,4’-DDE 4,4’-DDT, Aroclor-1260, and mercury 

95 UCL conc./low TRV 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, Aroclor-1260, 
cadmium, chromium III, copper, lead, mercury, 

nickel, and zinc 

Birds 

95 UCL conc./high TRV 2,3,7,8-TCDF and Aroclor-1260 
Mammals (Ingestion) Max conc./low TRV 4,4’-DDE, 4,4’-DDT, alpha-chlordane, antimony, 

Aroclor-1254, Aroclor-1260, cadmium, copper, 
dieldrin, gamma-chlordane, lead, mercury, nickel, 

vanadium, and zinc 
 Max conc./high TRV Alpha-chlordane and Aroclor-1260 
 95 UCL conc./low TRV Aroclor-1254, Aroclor-1260, cadmium, copper, 

and nickel 
Mammals (Ingestion) 95 UCL conc./high TRV Aroclor-1260 
Burrowing Mammals 
(Inhalation) 

Max conc./inhalation TRV None 
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7.1.2  Identification of Chemicals of Potential Ecological Concern 

The SLERA identified all detected inorganic and organic chemicals in soil as preliminary 
COPECs.  Analytical data for soil samples collected from 0 to 4 feet bgs were used to identify 
preliminary COPECs.  The depth interval to be evaluated was selected based on discussions 
between the Navy and the regulatory agencies during the September 2005 BCT meeting (Tetra 
Tech 2005).   

7.1.3  Results and Conclusions 

Typically, a SLERA would proceed to Step 2 only if quality habitat to support ecologically 
relevant ecosystems or receptors were identified in Step 1; however, the Navy agreed to the 
regulatory agencies’ request to conduct a complete SLERA (Steps 1 and 2).  Step 2 of the 
SLERA indicated that the maximum concentrations of a number of COPECs at IR Site 32 pose 
potentially unacceptable risks to plant, invertebrate, and vertebrate receptors based on the 
conservative assumptions of the SLERA (see Section 3.2.7.5 of Appendix L); however, the 
SLERA recommended no further action for COPECs at IR Site 32 because of the poor quality of 
habitat on TI.  As described previously, IR Site 32 is mostly paved and the habitat is limited to 
opportunistic species that can adapt to high disturbance regimes.  

7.2  AQUATIC HABITAT ASSESSMENT 

This section discusses the potential risk to aquatic receptors.  Specifically, this section addresses 
the potential risks discharged groundwater may have on aquatic receptors located adjacent to the 
shoreline at IR Site 32.  As discussed in Section 1.3.8, the Navy has already completed an RI 
report for offshore sediments at Treasure Island which concluded that sediments do not pose 
unacceptable risk to human health or the environment (Tetra Tech 2001b).  In addition, the Navy 
and the regulatory agencies signed a no-action ROD for the offshore sediments in 2005 
(Navy 2005). 

7.2.1  Groundwater Results 

Data collected during the 2003 EBS data gaps investigation were used to assess the potential risk 
to aquatic receptors.  Twelve grab groundwater samples were collected using a Hydropunch® 
tool on direct-push equipment (see Section 2.6).  The use of grab groundwater data may have 
resulted in suspended sediments in the groundwater samples which were not dissolved in the 
water matrix, thereby overestimating the metals concentration in grab samples.  The following 
chemicals were detected in grab groundwater samples at IR Site 32 at concentrations exceeding 
both toxicity screening criteria and ambient concentrations for metals in groundwater:  total 
TPH, arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, silver, vanadium, and 
zinc.  Toxicity screening criteria were compiled under the NAVSTA TI groundwater monitoring 
program to address aquatic organisms living along the shoreline of NAVSTA TI that may be 
exposed to chemicals if contaminated groundwater discharges to the Bay (see Appendix K).   

susan.gallagher
Rectangle

susan.gallagher
Stamp



   Shaw Environmental, Inc. 

RichDP-C:\123440 TI (CTO FZN1)\Site 32\FAR_f\Site 32 FAR_f.doc 3-2 

3.2 Initial Soil Excavation 

Once the concrete and asphalt slabs were removed from the excavation footprint and stockpiled, 
the initial intrusive work began. Soil excavation began on June 8, 2009. Instead of excavating 
each individual area down to its final depth, the entire excavation footprint was initially 
excavated to a depth of 2 feet bgs (Figure 6, “Soil Confirmation Sample Locations, 
Parcel T111/Site 32”). For Area A and Area B, the 2-foot depth was the final excavation depth. 
The portion of Area A underlying the concrete and asphalt stockpiles was later excavated when 
access was available. The excavated soil was placed in a separate soil stockpile adjacent to the 
concrete and asphalt rubble stockpiles. 

Underground utilities were detected in all areas with the exception of Area F during this initial 
soil excavation. Details of the utilities encountered are described in the following sections. 

3.3 Area A 
Area A is the most expansive area within the IR Site 32 footprint. It covers approximately 
61,300 square feet. The concrete pad was mostly located within Area A. The remainder of 
Area A was mostly covered by asphalt. Building 463 was present within Area A, but demolished 
prior to excavation activities as described in Section 2.8. Most of Area A was excavated to the 
proposed depth of 2 feet bgs during the initial soil excavation stage (June 8 through July 15, 
2009), including the soil beneath the former Building 463. The only portion of Area A not 
initially excavated was the section covered by the concrete, asphalt, and soil stockpiles. This area 
was located to the south of Area C and was excavated on September 1 and 2, 2009, when access 
to the soil became available. 

Approximately 4,540 cubic yards of soil was excavated from Area A (Photographs 22 through 
25 of Appendix B). The soil was stockpiled adjacent to the concrete and asphalt stockpiles. 

During excavation activities, the sump located on the southern edge of the Pandemonium Pad 
was left intact. However, the concrete “lip” associated with the sump was broken at 2 feet bgs so 
it was flush with the excavation grade. The sump was then filled with drain rock. This sump is 
labeled as “existing sump” on Figure 3. 

The excavation was extended to the rip rap present along the north and northeastern boundaries 
of the excavation area. 

Prior to the remedial work at IR Site 32, the COCs that exceeded site screening criteria in Area A 
included PCBs, dioxins, pesticides, TPH, and arsenic as follows:  

 PCBs exceeded the SSC at 10 locations with a maximum concentration of 79 mg/kg at 
location T111HP016 

susan.gallagher
Rectangle

susan.gallagher
Stamp



   Shaw Environmental, Inc. 

RichDP-C:\123440 TI (CTO FZN1)\Site 32\FAR_f\Site 32 FAR_f.doc 3-3 

 Dioxins exceeded the SSC at eight locations with a maximum concentration of 
89 ng/kg at location T111HP031 

 Pesticides (chlordane) exceeded the SSC at only one location (T111HP024) with a 
concentration of 3.0 mg/kg 

 TPH-mo exceeded the SSC at four locations with a maximum concentration of 
7,400 mg/kg at location T111HP001 

 TPH-d exceeded the SSC at two locations (T111HP001 and T111HP003) with 
concentrations of 1,600 mg/kg at both locations 

 TPH-g, TPH-d, and TPH-mo exceeded the groundwater screening criteria at location 
T111HP004 with concentrations of 110, 3,980, and 700 µg/L, respectively 

 Arsenic exceeded the SSC at only one location (T111HP016) with a concentration of 
12.1 mg/kg 

A total of 64 confirmation soil samples were collected from Area A; 30 bottom and 34 sidewall 
samples (Figure 6). A total of six of the confirmation samples exceeded the SSC; three bottom 
and three sidewall samples. Confirmation bottom sample T111CS-36, located on the south end 
of Area A, exceeded SSC for PCBs with a concentration of 4.4 mg/kg. The area was excavated 
1 foot deeper, covering a 10 foot by 10 foot area. Confirmation bottom sample T111CS-36A was 
collected exactly 1 foot beneath sample T111CS-36. Confirmation sidewall samples 
T111CS-36A-SW1 through T111CS-36A-SW4 were collected from the sidewalls of the 
overexcavation surrounding sample T111CS-36. Analytical results from all samples showed that 
PCBs did not exceed the SSC. 

A second confirmation bottom sample, T111CS-55, was located in Area A adjacent to the south 
side of Area C. Analytical results indicated that PCB was in excess of the SSC at a concentration 
of 4.8 mg/kg. The area surrounding sample T111CS-55 was overexcavated 1 foot downward and 
covered a 15 foot by 15 foot area. An additional bottom confirmation sample, T111CS-55A, was 
collected from 1 foot below sample T111CS-55 and four sidewall samples (T111CS-55A-SW1 
through T111CS-55A-SW4) were collected from the 3 foot excavation. No COCs were detected 
above SSC in sample T111CS-55A. Analytical results of samples T111CS-55A-SW2 and 
T111CS-55A-SW4 indicated that PCB concentrations, in excess of SSC, remained in the 
northwest and southeast sidewalls of the overexcavation at concentrations of 1.9 mg/kg and 
3.1 mg/kg, respectively. The excavation was extended 2 feet laterally towards the northwest and 
southeast. Analytical results for sample T111CS-55-SW2(2) showed that PCB concentrations did 
not exceed SSC. Analytical results for sample T111CS-55-SW4(2) indicated that PCB 
concentrations remained in excess of SSC, on the southeast sidewall of the overexcavation, at a 
concentration of 1.3 mg/kg. The southeast sidewall was overexcavated an additional 2 feet. 
Analytical results for sample T111CS-55-SW4(3) indicated that PCB continued to remain in 
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excess of SSC in the southeast sidewall at a concentration of 2.1 mg/kg. The overexcavation was 
again extended 2 feet in the southeast direction. The sample collected following the fourth 
overexcavation, T111CS-55-SW4(4), indicated that PCB concentrations were now below 
concentrations of SSC. A second bottom confirmation sample was collected in the southeast 
portion of the overexcavation surrounding sample T111CS-55. The analytical results from this 
sample indicated that PCB concentrations did not exceed SSC.  

A third bottom confirmation soil sample, T111CS-58, exceeding SSC for PCBs with a 
concentration of 5.2 mg/kg, was located in between Areas C and E. The area was overexcavated 
1 foot deeper covering a 20 foot by 20 foot area. Confirmation bottom sample T111CS-58A was 
collected exactly 1 foot beneath the previous sample. This sample had a PCB concentration of 
1.6 mg/kg, also above the SSC. Another foot of material was excavated to a depth of 4 feet bgs. 
A third confirmation sample, T111CS-58A1, was collected directly beneath the previous two 
samples. Sample T111CS-58A1 contained a PCB concentration exceeding SSC at 4.4 mg/kg. 
The location was overexcavated to a total depth of 5 feet bgs. Sample T111CS-58A2 was 
collected from below the previous three samples and analytical results showed that the PCB 
concentrations no longer exceeded SSC.  

It was decided, with input from the BRAC Cleanup Team, to overexcavate sample 
location T111CS-47, located near the middle of the former Pandemonium Pad, which had an 
arsenic concentration of 16.5 mg/kg. The area surrounding sample T111CS-47 was 
overexcavated 1 foot deeper covering a 20 foot by 20 foot area. Following overexcavation, 
sample T111CS-47A was collected exactly 1 foot beneath the previous sample. The analytical 
results showed that the metals concentrations did not exceed the SSC. Sidewall samples were not 
collected from the overexcavation surrounding sample T111CS-47 due to the minimal 
exceedance of the SSC for arsenic and because the overexcavation laterally extended 10 feet on 
all four sides of the sample; rather than 2.5 feet as described in the Work Plan (Shaw, 2009a). 

Four excavation sidewall samples were collected from the overexcavation surrounding 
sample T111CS-58. Analytical results of the sample collected from the east wall, 
T111CS-58A2-SW2, indicated SSC were exceeded with a PCB concentration of 5.2 mg/kg. The 
overexcavation was extended 2 feet in the eastern direction. Analytical results of sidewall 
confirmation sample T111CS-58A3-SW2 indicated PCB concentrations were no longer in excess 
of SSC. 

Sidewall sample T111CS-09 had PCB concentrations exceeding SSC at 1.2 mg/kg. The sample 
was located in the southeastern corner of Area A (an area that would later be incorporated in 
Area F). A 20-foot wide area centered on the sample location was overexcavated 2 feet into the 
sidewall. Another sidewall sample was collected. The analytical results from sample 
T111CS-09A showed that the PCB concentrations did not exceed the SSC. 
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The other two sidewall samples, T111CS-22 and T111CS-23, with contaminant concentrations 
exceeding the SSC were located adjacent to each other to the north of Area E. 
Samples T111CS-22 and T111CS-23 had PCB concentrations of 4.6 mg/kg and 18 mg/kg, 
respectively. The entire sidewall between these two samples and an additional 10 feet on either 
end was overexcavated 2 feet into the sidewall. Two additional confirmation sidewall samples, 
T111CS-22A and T111CS-23A, were collected, but both exceeded the SSC at concentrations of 
3.3 and 3.5 mg/kg, respectively. The sidewall was overexcavated to the exploratory trenches, 
T013 and T014 (Section 3.9). For this larger overexcavation, two additional bottom samples, 
T111CS-22A1 and T111CS-23A1, were collected and three additional sidewall samples, 
T111CS-22B, T111CS-23B, and T111CS-23C, were collected (Figure 6). The analytical results 
showed that all five samples contained PCB concentrations below the SSC. 

Many utilities known to be located in Area A were not encountered because the excavation depth 
was only 2 feet bgs. Four freshwater supply pipes, coming from a water main immediately south 
of the excavated portion, were documented in a Navy supplied map. However, the excavation 
was not deep enough to uncover the documented freshwater pipes within Area A. Two of the 
four water service line branches were observed in Areas C and F. Electrical utility lines, 
documented in the Navy supplied utility map, were believed to be located in the northwest corner 
of Area A, but were not uncovered during excavation activities. One of the electric lines was 
observed in Area B, servicing Building 462. Sanitary sewer lines were believed to run in a 
northwest-southeast direction between Area B and Area E, east-west adjacent to the east side of 
Building 462, and veer north-south approximately 25 feet east of the sump abutting Area D. 
Sanitary sewer lines were below the excavation depth of Area A and not encountered. A storm 
drain line, documented to be present in Area A from a Navy supplied utility map, was 
encountered in Area A west of Area C. Only the top of the reinforced concrete pipe was 
uncovered. It was determined to be intact and buried following excavation activities. 

3.4 Area B 

Area B is an isolated area of approximately 1,170 square feet located near the eastern edge of 
Building 462. Area B was covered with asphalt. Area B was excavated to the scheduled depth of 
2 feet bgs during the initial soil excavation stage (June 8 through July 15, 2009) (Figure 3; 
(Photographs 26 and 27 of Appendix B). Approximately 90 cubic yards of soil was excavated 
from this area. The soil was stockpiled on site adjacent to the concrete and asphalt stockpiles. 

One historic sample location (T111HP005) contained pesticide (DDT) at 3.64 mg/kg (Figure 3). 
Low concentrations of PCBs were also detected in the area prior to remedial activities. One 
confirmation soil bottom sample and four sidewall samples were collected from this rectangular 
area (Figure 6). All five confirmation samples contained pesticide (DDT) and PCB 
concentrations below the SSC. 
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An electric utility line was discovered at a depth of 2 feet bgs while excavating Area B. The line 
was observed intact and left in place. 

3.5 Area C 

Area C is a 3,800 square foot area located in the middle of IR Site 32. Area C was covered with 
asphalt. Due to historic PCB concentrations detected in deeper soil (3 feet bgs), Area C was 
scheduled to be excavated to a depth of 4 feet bgs. The first 2 feet of soil was excavated during 
the initial soil excavation stage (June 8 through July 15, 2009). The final 2 feet of soil were 
excavated between July 27 and July 29, 2009. Approximately 560 cubic yards of soil were 
excavated from this area (Photographs 28 through 33 of Appendix B). The soil was stockpiled on 
site adjacent to the concrete and asphalt stockpiles. 

Samples from two historic boring locations contained PCBs at up to 7.7 mg/kg at 3 feet bgs 
(boring T111HP017). Once excavation reached the scheduled depth of 4 feet bgs, two 
confirmation bottom soil samples and five sidewall soil samples were collected (Figure 6). One 
of the two bottom soil samples, T111CS-53, exceeded the SSC for PCBs with a concentration of 
1.4 mg/kg. A 10 foot by 10 foot area centered around the bottom sample was extended an 
additional 1 foot down, to 5 feet bgs. An additional bottom confirmation soil sample was 
collected, T111CS-53A. Concentrations of PCB in sample T111CS-53A met the SSC. 

Sidewall sample T111CS-17 had PCB levels above the SSC at a concentration of 1.1 mg/kg. 
This sample was located along the northern edge of Area C adjacent to Area A. A 20-foot wide 
area centered on the sample was overexcavated 2 feet into Area A (Figure 6). Another sidewall 
sample was collected, T111CS-17A. The analytical results showed that the PCB concentrations 
met the SSC. 

Numerous utilities were encountered while excavating Area C (Photograph 28 of Appendix B). 
Two unknown parallel utility lines were discovered running lengthwise through Area C. The 
abandoned pipes were determined to be constructed of transite and terra cotta and located at 
depths of 3 feet bgs and 2 feet bgs, respectively. The portion of transite pipe located in Area C 
was removed. Only portions of the terra cotta pipe were removed from Area C. The ends of both 
pipes remaining in the soil were plugged to prevent creation of conduits in the subsurface. Storm 
drain piping was also discovered running lengthwise through the south side of Area C. The 
piping was 12 inches in diameter at a depth of approximately 3 feet bgs. The storm drain piping 
appeared intact and was left in place during backfilling activities. A 6-inch diameter polyvinyl 
chloride freshwater pipe, previously documented on Navy supplied maps and supplying water to 
a fire hydrant on the southwest side of the sump, was located in a northeast-southwest orientation 
through Area C. The piping was observed intact and left in place. A 4-inch diameter sanitary 
sewer line was previously documented on the Navy supplied utility map and located while 
excavating Area C. The sewer line was buried in place following excavation activities. Two 
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steam lines were observed in Area C on the east side of the excavation. The lines were oriented 
lengthwise with the excavation and turned sharply southwest at approximately one-fourth the 
length of the excavation. The lines were observed dipping from a depth of 1 foot bgs to a depth 
of greater than 4 feet bgs when running lengthwise with the excavation and below excavation 
depth in the segment oriented towards the southwest direction. The lines were observed intact 
and buried in place following excavation activities. 

3.6 Area D 

Area D was located along the northern edge of the IR Site 32 excavation footprint, adjacent to 
the rip rap. Area D was approximately 1,550 square feet in area and previously covered by the 
concrete Pandemonium Pad. Due to historic PCB concentrations detected in deeper soil 
(approximately 4 feet bgs), Area D was scheduled to be excavated to a depth of 5 feet bgs 
(Figure 3). The first 2 feet of soil was excavated during the initial soil excavation stage (June 8 
through July 15, 2009). The final 3 feet of soil was excavated between July 23 and July 27, 2009 
(Photographs 34 through 37 of Appendix B). Approximately 290 cubic yards of soil were 
excavated from this area and transported to the on-site soil stockpile adjacent to the concrete and 
asphalt stockpiles. 

Historic boring location T111HP023 contained PCBs up to 35 mg/kg at 3.7 feet bgs. Once 
excavation reached the scheduled depth of 5 feet bgs, one confirmation bottom soil sample and 
two sidewall soil samples were collected. Sidewall soil samples were not collected from the 
western and northern edges because Area D was blocked by a concrete sump to the west and the 
rip rap to the north. Bottom soil sample T111CS-51 exceeded the SSC for PCBs at a 
concentration of 1.4 mg/kg. A 10 foot by 10 foot area centered around the bottom sample was 
extended an additional 1 foot down to 6 feet bgs. Approximately 2 feet of groundwater was 
encountered at the excavation depth. An additional bottom confirmation soil sample, 
T111CS-51A, was collected and contained PCB concentrations below the SSC. Due to the 
minimal exceedance of the SSC for PCB and because the overexcavation area was extended 
5 feet laterally on all four sides of the sample that exceeded the SSC, sidewall samples were not 
collected from the overexcavation sidewalls. 

One of the two sidewall samples collected from Area D, sample T111CS-15, had PCB 
concentrations above the SSC at 1.3 mg/kg. This sample was located along the eastern edge of 
Area D abutting Area A. A 20-foot wide area centered on the sample was overexcavated 2 feet 
into Area A (Figure 6). Then, another sidewall sample, T111CS-15A, was collected. The 
analytical results showed that the PCB concentrations met the SSC. 

A 3-inch diameter pipe for an unknown utility, that appeared to be made of steel, was discovered 
originating from the sump and running parallel to the rip rap in Area D. The piping was removed 
and discarded. Openings were plugged to prevent creation of conduits in the subsurface. 
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3.7 Area E 

Area E was a 950 square foot rectangular area located approximately 50 feet to the west of 
Area C and immediately northeast of former Building 463. Area E was originally covered with 
asphalt. Due to historic PCB concentrations detected in deeper soil (3 feet bgs), Area E was 
scheduled to be excavated to a depth of 5 feet bgs (Figure 3). The first 2 feet of soil were 
excavated during the initial soil excavation stage (June 8 through July 15, 2009). The final 3 feet 
of soil were excavated between July 9 and July 14, 2009 (Photographs 38 through 41 of 
Appendix B). Approximately 180 cubic yards of soil were excavated from this area. The soil was 
stockpiled on site adjacent to the concrete and asphalt stockpiles. 

Polychlorinated biphenyls were detected from historic soil borings T111HP038 and T111HP014. 
At soil boring T111HP038, PCBs were detected at concentrations of 1.3 and 1.6 mg/kg at 3 and 
4.3 feet bgs, respectively. At soil boring T111HP014, PCBs were detected at a concentration of 
1 mg/kg at 3 feet bgs. Once the soil was excavated to the scheduled depth of 5 feet bgs one 
confirmation bottom soil sample and four sidewall soil samples were collected. The four sidewall 
samples met the SSC; however, bottom soil sample T111CS-60 exceeded the SSC for PCBs at a 
concentration of 1.3 mg/kg. A 5 foot by 5 foot area centered about the bottom sample was 
extended an additional 1 foot down, to 6 feet bgs. An additional bottom confirmation soil sample 
was collected, T111CS-60A. This sample contained PCB concentrations that met the SSC. Four 
sidewall samples were collected from the step-out excavation. No concentrations of COCs from 
the sidewall samples exceeded SSC. 

Lengths of the transite and terra cotta pipes for unknown utilities, uncovered in Area C, were 
also found in Area E at the same depths of 3 feet bgs and 2 feet bgs, respectively. The length of 
terra cotta pipe exposed in Area E was removed and both ends were plugged to prevent creation 
of a conduit within the subsurface. The terra cotta pipe was left intact and buried following 
excavation activities. A length of the 12-inch diameter storm drain, which was parallel to the rip 
rap was also uncovered in the excavation of Area E at a depth of 3 feet bgs. It was determined to 
be structurally sound and subsequently buried intact. Two steel pipes, speculated to be steam 
pipes, were found running parallel to the storm drain pipe. The two pipes were buried intact 
following excavation activities. 

3.8 Area F 

Area F was located in the eastern corner of IR Site 32. Area F was initially approximately 
1,400 square feet in size and covered with asphalt (Figure 3). Due to TPH and metals 
concentrations exceeding the groundwater SSC (9 feet bgs) in historic investigations, Area F was 
scheduled to be excavated to a depth of 9 feet bgs. An historic sample collected within the top 
1.5 feet of soil contained pesticides that exceeded the SSC.  
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The top 2 feet of soil were excavated during the initial soil excavation stage (June 8 through 
July 15, 2009). On August 11, 2009, Area F was excavated to just above groundwater 
(approximately 6 feet bgs) (Photographs 42 through 44 of Appendix B). Soil removed was 
placed in the stockpile on site adjacent to the concrete and asphalt stockpiles.  

On August 11, 2009, during excavation in the smear zone, an odor resembling petroleum was 
detected and discolored staining was observed inside the excavation (Photographs 45 and 46 of 
Appendix B). Work was halted while the Shaw safety engineer monitored the excavation area 
with the use of a flame ionization detector. The excavator operator was instructed to position 
himself upwind as a precaution. The flame ionization detector detected petroleum concentrations 
typically between 0 to 30 parts per million with a highest detected concentration of 50 parts per 
million. Area F continued to a depth of 9 feet bgs (Photographs 47 and 48 of Appendix B).  

On August 13, 2009, a slotted pipe was installed in the bottom of the 9 foot bgs excavation for 
groundwater sampling. Samples were later collected from the pipe using a disposable plastic 
bailer. Analytical results of sample WPS-05 detected TPH-g at a concentration of 4.8 milligrams 
per liter (mg/L), TPH-d at a concentration of 9.2 mg/L, and TPH-mo at a concentration of 
5.9 mg/L. 

On August 13, 2009, two sidewall soil confirmation samples, PS-1 and PS-2, were collected 
from the initial excavation of Area F at a depth of 6 feet bgs. Analytical results of sample PS-1 
showed TPH-d and TPH-mo exceeding SSC with concentrations of 9,900 mg/kg and 
9,100 mg/kg, respectively. Analytical results of sample PS-2 showed TPH-g, TPH-d, and 
TPH-mo exceeding SSC with concentrations of 360 mg/kg, 27,000 mg/kg, and 24,000 mg/kg, 
respectively. 

On August 13, 2009, two bottom soil confirmation samples, PS-3 and PS-4, were collected from 
an exploratory pothole excavated between 20 and 30 feet north and south of the initial 
excavation of Area F. Laboratory analysis detected TPH-g in sample PS-3 at a concentration of 
660 mg/kg. Concentrations of TPH-d were detected at 7,900 mg/kg and 5,600 mg/kg in 
samples PS-3 and PS-4, respectively. Concentrations of TPH-mo were detected at 5,000 mg/kg 
and 6,500 mg/kg in samples PS-3 and PS-4, respectively. 

Based on the concentrations of TPH detected in the water sample, two excavation samples, and 
two exploratory pothole samples, the Navy and the BRAC Cleanup Team agreed that the 
excavation of Area F necessitated expansion in order to remove soil with COC concentrations 
exceeding SSC. 

The vertical excavation of Area F was expanded to approximate depths of 11 feet and 12 feet 
bgs, based on the presence of staining on excavation sidewalls. The scope of Shaw’s work 
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limited the total excavation depth to 12 feet bgs. The lateral expansion of Area F was delineated 
by Building 445 for the southeast sidewall, the rip rap for the eastern and northern sidewalls, the 
south excavation sidewall of Area A for the south sidewall, and the extent of observed staining 
marked the extent of the lateral expansion west. 

On October 20 and 22 and November 2, 2009, samples from the excavation sidewalls of Area F 
were collected and shipped to Columbia Analytical for TPH analysis. No additional bottom 
samples were collected from Area F at the final depths of 11 to 12 feet due to the excavation 
exceeding the Human Health Risk Assessment depth of 10 feet bgs. Additionally, groundwater 
within the excavation was approximately 5 to 6 feet deep when the final depth was reached and it 
was determined that representative samples could not be collected. Of the 11 sidewall samples 
collected, only two contained COC concentrations that exceeded the SSC. Analysis of sample 
PS-6, collected on the northwest sidewall of Area F, detected arsenic at a concentration of 
10.7 mg/kg. Due to the minimal exceedance of the SSC, the depth of the sidewall sample (9 feet 
bgs) and the extent of the excavation down to 11 feet bgs adjacent to this location, it was 
determined that no additional excavation in the area of sample PS-6 was necessary. Analysis of 
sample PS-12 detected TPH-g at 220 mg/kg, TPH-d at 3,800 mg/kg, and total TPH-mo at 
2,600 mg/kg. Sample PS-12 was collected from underneath Building 445. In order to remediate 
the soil located beneath Building 445, the Navy requested Shaw to demolish Building 445. 
Following demolition of Building 445, a step-out excavation was made on the southeast side of 
Area F. Analysis of samples collected from the step-out excavation walls indicated that TPH was 
in concentrations below SSC. More information is presented in Section 3.8.2. Location sample 
PS-20 was overexcavated due to the deterioration of the asphalt within the area yet only having 
an arsenic concentration of 10.8 mg/kg. A step out excavation of 2 feet was made from the south 
side of Area F. Sample PS-20A was collected from the step-out excavation and analytical results 
indicated that the concentration of arsenic was below the SSC. 

A storm drain, constructed with 8-inch diameter steel pipe, was previously documented on a 
Navy supplied map, now shown on Figure 4, and uncovered during excavation activities. The 
piping and associated storm drain inlet were left in place and buried following excavation 
activities. A 6-inch diameter transite freshwater supply pipe, running east-west and supplying a 
fire hydrant, was discovered in Area F at a depth of 2 feet bgs. A 4-inch diameter transite pipe 
branched in a southern direction from the fire hydrant. A branch of approximately 10 feet in 
length, also at a depth of 2 feet bgs was discovered branching from the 4-inch diameter pipe 
along the front side of Building 445. All freshwater supply pipes were removed and discarded. 
All pipe ends were plugged to prevent creation of conduits. Steam lines were also encountered in 
Area F on the west portion of the area at a depth of 4 feet bgs. Steam lines were buried in place 
following excavation activities. 
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3.8.1 Oxygen Release Compound® Application 
To address the elevated TPH concentrations in the shallow groundwater, Shaw distributed 
Oxygen Release Compound - Advanced (ORC-A®) by Regenesis into the open excavation prior 
to backfilling (Photographs 49 through 52 of Appendix B). The ORC-A® is a nonhazardous 
food-grade formulation of magnesium peroxide designed to release oxygen into the subsurface to 
stimulate biodegradation of contaminants. The byproduct of ORC-A® application is magnesium 
hydroxide (i.e., “milk of magnesia”). 

Prior to each application, approximately 1,000 pounds of ORC-A® was mixed with 2,000 pounds 
of fresh water in a 500 gallon water buffalo tank (Photograph 53 of Appendix B). In order to use 
the ORC-A® effectively, Area F was delineated into smaller grid areas, numbered F1 through 
F15 (Photographs 54 and 55 of Appendix B) (Figure 6). The grid areas ranged in size from 
approximately 300 to 1,800 square feet. Between October 19 and October 27, 2009, starting with 
Area F1, the area was excavated down to approximately 11 feet bgs exposing the groundwater. 
Using a hose attachment on the water buffalo, the mixed solution of ORC-A® and freshwater was 
sprayed on the surface of the groundwater and the sidewalls of Area F1. The area was left alone 
for approximately 2 hours to allow the mixture to react with the groundwater and exposed soil. 
After two hours the area was backfilled carefully to ensure the impacted groundwater did not 
slosh into the other areas. This process was repeated for the other 15 areas. A total of 
approximately 22,600 pounds of ORC-A® was applied to Area F. 

3.8.2 Demolition of Building 445 
Analysis of sidewall sample PS-12, collected from below the northeast side of Building 445, 
indicated that TPH-d, TPH-g, and TPH-mo were present below Building 445. An exploratory 
trench was dug between the eastern edge of Building 445 and the perimeter fence. The trench, 
dug to ascertain the lateral extent of hydrocarbon contamination, was approximately 3 feet wide, 
20 feet long, and excavated to a depth of 7 feet bgs (Photographs 56 and 57 of Appendix B). No 
discolored soil was encountered while digging the trench. 

Building 445 was then prepared for demolition. The interior of Building 445 was cleaned out 
between November 9 and 17, 2009. Overhead lights were disconnected and removed on 
November 17, 2009. An inactive 4-inch steam pipe containing friable asbestos was removed by a 
Shaw subcontractor, Cal, Inc. on November 23, 2009 (Photographs 58 and 59 of Appendix B). 
Power lines were removed by Hetch Hetchy on November 16, 2009. On December 3, 2009, 
Shaw demolished Building 445 (Photographs 60 through 66 of Appendix B). The debris was 
placed in debris bins and transported off site to a recycle facility. 

Once Building 445 was demolished, overexcavation of the contaminated area was performed. A 
10 foot by 10 foot section of the concrete pad was saw-cut to gain access to the subsurface soil 
(Photographs 67 through 69 of Appendix B). Moderate staining was observed within the step-out 
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excavation and removed. Three sidewall samples, PS-12A, PS-12B, and PS-12C, were collected 
from the former location of Building 445. Analysis of the three samples indicated that TPH 
concentrations met SSC. 

In total, approximately 4,000 cubic yards of soil was removed from Area F. 

3.9 Trenches T013, T014, and T015 

To verify the presence or absence of contaminants between Areas B and E, three exploratory 
trenches (T013, T014, and T015) were excavated on July 7, 2009. The trenches are located to the 
east, southeast, and south of Area B and shown on Figure 6 (Photographs 27 and 70 of 
Appendix B). 

The trenches were excavated to a size of 2 feet wide by 4 feet long and extended down to the 
soil/groundwater interface (approximately 6 feet bgs). Bottom confirmation samples were 
collected from each trench at depths analogous to depths at which soil samples were collected 
during the EBS (Shaw, 2005): 0 to 1.5, 1.5 to 3.5, 3.5 to 4.5, and 4.5 feet bgs to groundwater 
interface and analyzed for PCBs, pesticides, CCR Title 22 metals, dioxins, TPH-g, TPH-d, and 
TPH-mo.  

The bottom confirmation samples collected at trench T013 did not contain any contaminants 
above the SSC. Also, there was no visual evidence of ash debris in the trench.  

Bottom confirmation sample T014(3), collected at trench T014, contained an arsenic 
concentration above the SSC at 11.2 mg/kg. Due to minimal exceedance of the 10 mg/kg SSC 
and because the arsenic concentration from the subsequent sample, in the underlying soil, did not 
exceed the SSC, the BRAC Cleanup Team determined that further excavation in the vicinity of 
trench T014 was not warranted.  

The sidewall sample T015(3) collected at trench T015 contained PCBs at a concentration above 
the SSC at 1.6 mg/kg. In response, the trench was extended by 10 feet beyond each sidewall. 
Four additional sidewall confirmation samples were collected (T015-15A, T015-15B, T015-15C, 
and T015-15D). All four samples contained concentrations below the SSC. 

3.10 Excavation in Vicinity of TX-152(1) 

In conjunction with the excavation work at IR Site 32, remediation efforts were conducted by 
Shaw at the former transformer TX-152(1) location (Figure 7, “Soil Confirmation Sample 
Location TX-152(1), Basewide PCB Remediation”) on November 16, 2009 (Shaw, 2009b). 
Excavation work was conducted off the southern corner of the former transformer TX-152(1) 
pad and centered on the previous sample location 2D; where a previous asphalt sample contained 
a PCB concentration (1.5 mg/kg) exceeding the SSC. Approximately 25 square feet of asphalt 
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(approximately 5 feet by 5 feet area) was removed (Photographs 71 and 72 of Appendix B). 
Upon removal of the asphalt, the soil was excavated down to approximately 1 foot bgs. One 
bottom soil confirmation sample was collected from the center of the excavation and analyzed 
for PCBs. Analysis indicated that PCB concentrations are below the SSC. 
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Cal/EPA screening level at only two sample locations (T115HP001 at 0.5 to 1.2 feet 
bgs and T115HP008 at 1.3 to 1.8 feet bgs); neither of these concentrations was 
measured in the 0 to 0.5 feet bgs soil depth interval that DTSC considers 
representative for surface soil exposures (2009). Although samples were not 
specifically collected from the 0 to 0.5 feet bgs depth interval at these two locations, 
analytical results for this soil interval are available for sample T111HP033, located 
nearby at the northwest corner of former Building 445. The concentration of lead in 
the 0 to 0.5 feet bgs depth interval at this location is 10.1 mg/kg, below the Cal/EPA 
residential screening level of 80 mg/kg. 

 In addition, the Cal/EPA (2009) residential screening level for lead is based on the 
assumption that a child resident will be exposed to an average concentration 
(represented by the 95 percent confidence limit of the mean concentration, or 95UCL) 
of lead in soil across the site on a daily basis. The two nonremoved sample locations 
with detections of lead above the Cal/EPA residential screening level of 80 mg/kg are 
not representative of the average remaining concentration of lead in soil across the 
site. For the depth interval of 0 to 0.5 feet bgs that DTSC considers representative for 
potential surface soil exposures, the 95UCL concentration for lead is 13.3 mg/kg. For 
the subsurface soil depth interval of 0 to 10 feet bgs, the 95UCL concentration for lead 
is 28.5 mg/kg. These 95UCL concentrations are substantially less than the residential 
screening level of 80 mg/kg.  

4.4.2.2 Groundwater 

Table 7 summarizes the analytical results for groundwater samples collected from monitoring 
wells in February 2010 and compares detected concentrations with groundwater cleanup levels 
for IR Site 32. Chemicals detected in groundwater include metals, TPH-g range, and one VOC. No 
results for these chemicals exceed groundwater SSC for IR Site 32. 

4.4.3 Conclusion 
As discussed above, residual contaminant concentrations were compared with updated health-
based concentrations and with SSC established for IR Site 32 in the Work Plan (Shaw, 2009a). 
The results of these comparisons indicate that nearly all residual chemical concentrations are 
below updated health-based screening concentrations, and all residual concentrations are below 
SSC for IR Site 32; therefore, no further action under CERCLA or TSCA is required. This FAR 
is the final document for TSCA documentation. The Navy will prepare a proposed plan and no 
action record of decision under CERCLA. 
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4.3 Analytical Program 

The analytical methods selected for the remedial work at IR Site 32 at TI are standard EPA 
methods provided in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846 (EPA, 1996). The analyses and methods are as follows: 

 TPH-g by EPA Method 5035/8015B 
 TPH-d and TPH-mo by EPA Methods 3550B/8015B 
 CCR Title 22 metals by EPA Methods 3050A/6010B/7471 
 PCBs by EPA Methods 3050B/8082 
 VOCs by EPA Methods 5035/8260B 
 Organochlorine pesticides by EPA Methods 3050B/8081A 
 Dioxins by EPA Method 8290 

The laboratory analytical reports are contained in Appendix G and tabulated complete analytical 
results are presented in Tables 2 through 4. 

Analytical results were compared with the SSC outlined in the Work Plan (Shaw, 2009a). 

4.4 Post-Remedial Activity Screening Evaluation  

A final baseline human health risk assessment was completed for IR Site 32 as part of the 
Remedial Investigation Report (Sullivan Consulting Group and Tetra Tech EM Inc. 
[SulTech], 2008). Updating a baseline human health risk assessment after a remedial or remedial 
activity is not required under the CERCLA or TSCA. No further action is required if the 
remedial activity reduces contaminant concentrations to below SSC.  

Site screening criteria were established for IR Site 32 in the Work Plan (Shaw, 2009a). The Navy 
compared residual contaminant concentrations with the SSC to confirm that the IR Site 32 
remedial activity met the established SSC. In addition, the Navy compared residual contaminant 
concentrations with health-based concentrations. This additional comparison was completed 
because EPA and DTSC have updated health-based screening criteria for some chemicals after 
the Work Plan was finalized. This section contains the comparisons of residual contaminant 
concentrations with the updated screening criteria and the cleanup goals for IR Site 32 and 
documents that no further action is required under CERCLA or TSCA because the remaining 
contaminant concentrations do not exceed the SSC.  

4.4.1 Screening Criteria  
Site screening criteria established in the Work Plan (Shaw, 2009a) included EPA regional 
screening levels (RSL) published in 2008 (EPA, 2009). Regional screening levels are 
health-based concentrations for individual chemicals that correspond to a cancer risk of 1E-06 
(for carcinogens) or a hazard quotient of 1 (for noncarcinogens).  
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The EPA has updated its RSLs since 2008; EPA RSLs published in November 2010 are the most 
current for this comparison. The updated EPA RSLs (2010) for residential and industrial soil 
were used to evaluate residual chemical concentrations in soil. In addition, if available, 
alternative RSLs recommended by DTSC (2009) were used as screening criteria in lieu of EPA 
RSLs. 

Although tap water RSLs are available, these RSLs are based on the assumption that 
groundwater is used as a domestic drinking water source. Groundwater at IR Site 32 is not 
designated as a drinking water source (San Francisco Bay Regional Water Quality Control 
Board, 2001); therefore, SSC established for groundwater in the Work Plan were used as 
screening criteria (Shaw, 2009a). The SSC for groundwater are based on protection of ecological 
resources.  

4.4.2 Results of Comparisons to Screening Criteria 
This section presents the results of comparisons of residual contaminant concentrations to the 
screening criteria identified in Section 4.4.1. Tables 5, 6, and 7 summarize the analytical results 
for residual concentrations of chemicals in surface soil (0 to 2 feet bgs), subsurface soil (0 to 
10 feet bgs), and groundwater, respectively. They also show the minimum and maximum detected 
concentrations, location of the maximum detected concentration, detection frequency, and range of 
laboratory reporting limits for these chemicals. In addition, the tables show the chemical-specific, 
health-based screening criteria (soil tables only), the SSC for IR Site 32 established in the Work 
Plan (Shaw, 2009a), and the number of detections above these criteria.  

4.4.2.1 Surface and Subsurface Soil 

Residual chemical concentrations in soil at IR Site 32 are represented by data from two types of 
non-removed sample locations: confirmation sampling locations from the 2010 TSCA remedial 
activity, and locations sampled during the 2008 Remedial Investigation (SulTech, 2008) that 
were excluded from the 2010 remedial activity. Table 5 summarizes analytical results for surface 
soil (0 to 2 feet bgs) samples and compares detected concentrations with RSLs and SSC for IR 
Site 32. Table 6 summarizes the same information for subsurface soil (0 to 10 feet bgs) samples. 
Tables 5 and 6 also include the results of the ambient evaluation for metals in soil from the 
Remedial Investigation Report (SulTech, 2008). A statistical comparison to ambient 
concentrations for metals in soil was not completed for the post-removal screening evaluation. 
Ambient comparisons based on the post-removal results are expected to be similar because 
metals were not the focus of the remedial activity. Site concentrations that exceed health-based 
screening criteria for metals are not considered notable unless ambient levels and SSC are also 
exceeded. 

Chemicals detected in surface and subsurface soil include pesticides, PCBs, dioxins, TPH, and 
metals. One or more results for 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent (TCDD 
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TEQ), Aroclor-1260, benzo(a)pyrene, arsenic, and lead exceed the residential RSL for both 
surface and subsurface soil. However, no results for these chemicals exceed SSC for soil at IR 
Site 32. With the exception of lead, the SSC for these chemicals are not health-based, but instead 
are based on a TI-specific ambient level (2,3,7,8-TCDD TEQ, arsenic), TI-specific SSC 
(petroleum constituents, benzo(a)pyrene), or TSCA cleanup level for PCBs (Aroclor-1260).  

The SSC for lead established in the Work Plan (Shaw, 2009a) is a health-based concentration 
based on the EPA residential action level for lead in soil of 400 mg/kg (1994). Based on 
regulatory agency comments on the post-remedial activity screening evaluation, additional data 
analysis was completed for lead in soil. This additional data analysis was requested because the 
California Environmental Protection Agency (Cal/EPA) (2009) recently established a residential 
health-based screening level for lead of 80 mg/kg that is considerably lower than the level of 
400 mg/kg that EPA considers acceptable for residential land use. The analysis involved 
comparing residual soil sample results for lead with the Cal/EPA (2009) residential screening 
level for lead, identifying the specific sample locations and depths where the Cal/EPA screening 
concentration is exceeded, and identifying the differences between use of the Cal/EPA and EPA 
screening levels for evaluating residual lead concentrations at IR Site 32. The results of this 
analysis are summarized as follows: 

 The sample-specific analytical results for lead at non-removed soil sampling locations 
are shown in Table 8, “Analytical Results for Lead from Nonremoved Soil Sample 
Locations,” and the nonremoved locations are shown on Figure 8, “Nonremoved 
Sample Locations with Lead Detections, Site 32.” Lead was detected in all 65 
remaining soil samples collected from 0 to 10 feet bgs (i.e., subsurface soil). The 
range of detected concentrations in subsurface soil is from 1.79 to 264 mg/kg. 
Concentrations of lead at two of the 65 nonremoved soil locations exceed the Cal/EPA 
(2009) residential screening level for lead of 80 mg/kg: 

– 264 mg/kg at sample T115HP001 (0.5 to 1.2 feet bgs), located at the southeastern 
edge of the site and collected below the concrete slab of former Building 445; 
3 mg/kg at the next depth interval (1.5 to 2.2 feet bgs). 

– 97.2 mg/kg at sample T115HP008 (1.3 to 1.8 feet bgs), located at the southeastern 
edge of the site; 3.4 mg/kg at next depth interval (3 to 3.5 feet bgs). 

 Concentrations of lead at the remaining 63 nonremoved locations are less than the 
Cal/EPA (2009) residential screening level of 80 mg/kg and range from 1.79 to 
14.6 mg/kg. 

 Concentrations of lead at all 65 nonremoved locations are less than the EPA 
residential cleanup level for lead of 400 mg/kg for IR Site 32 (Shaw, 2009a). 

 Use of the lower, Cal/EPA (2009) residential screening level does not result in a 
notable difference in the screening evaluation for lead. Lead concentrations exceed the 
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Cal/EPA screening level at only two sample locations (T115HP001 at 0.5 to 1.2 feet 
bgs and T115HP008 at 1.3 to 1.8 feet bgs); neither of these concentrations was 
measured in the 0 to 0.5 feet bgs soil depth interval that DTSC considers 
representative for surface soil exposures (2009). Although samples were not 
specifically collected from the 0 to 0.5 feet bgs depth interval at these two locations, 
analytical results for this soil interval are available for sample T111HP033, located 
nearby at the northwest corner of former Building 445. The concentration of lead in 
the 0 to 0.5 feet bgs depth interval at this location is 10.1 mg/kg, below the Cal/EPA 
residential screening level of 80 mg/kg. 

 In addition, the Cal/EPA (2009) residential screening level for lead is based on the 
assumption that a child resident will be exposed to an average concentration 
(represented by the 95 percent confidence limit of the mean concentration, or 95UCL) 
of lead in soil across the site on a daily basis. The two nonremoved sample locations 
with detections of lead above the Cal/EPA residential screening level of 80 mg/kg are 
not representative of the average remaining concentration of lead in soil across the 
site. For the depth interval of 0 to 0.5 feet bgs that DTSC considers representative for 
potential surface soil exposures, the 95UCL concentration for lead is 13.3 mg/kg. For 
the subsurface soil depth interval of 0 to 10 feet bgs, the 95UCL concentration for lead 
is 28.5 mg/kg. These 95UCL concentrations are substantially less than the residential 
screening level of 80 mg/kg.  

4.4.2.2 Groundwater 

Table 7 summarizes the analytical results for groundwater samples collected from monitoring 
wells in February 2010 and compares detected concentrations with groundwater cleanup levels 
for IR Site 32. Chemicals detected in groundwater include metals, TPH-g range, and one VOC. No 
results for these chemicals exceed groundwater SSC for IR Site 32. 

4.4.3 Conclusion 
As discussed above, residual contaminant concentrations were compared with updated health-
based concentrations and with SSC established for IR Site 32 in the Work Plan (Shaw, 2009a). 
The results of these comparisons indicate that nearly all residual chemical concentrations are 
below updated health-based screening concentrations, and all residual concentrations are below 
SSC for IR Site 32; therefore, no further action under CERCLA or TSCA is required. This FAR 
is the final document for TSCA documentation. The Navy will prepare a proposed plan and no 
action record of decision under CERCLA. 
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Table 5
Summary of Analytical Results for Soil from 0 to 2 feet below ground surface and Comparison with Screening Criteria and Cleanup Goals

Analytical 
Group CAS Number Chemical

Location of 
Maximum 
Detected 

Concentration

Site Concentra-
tions Exceed 

Background? (a)

Residential 
Screening 
Criteria (b)

Number of 
Detections 

Above 
Residential 
Screening 

Criteria

Industrial 
Screening 
Criteria  (b)

Number of 
Detections 

Above Industrial 
Screening 

Criteria
TI Site 32 

Cleanup Goal (c)

Number of 
Detections 
Above TI 

Cleanup Goal

DIOXIN -- 2,3,7,8-TCDD TEQ 2.0E-07 1.2E-05 S32-T009 11 / 29 -- 0.0000045 2 0.000018 0 1.2E-05 0

PCB 11096825 AROCLOR-1260 0.043 0.89 T111HP009 22 / 61 0.034 - 0.057 -- 0.22 5 0.74 3 1.0 0

PEST 72548 4,4'-DDD 0.0043 0.26 T111CS-31 9 / 24 0.0034 - 0.034 -- 2 0 7.2 0 (d) --

PEST 72559 4,4'-DDE (v) 0.0035 1.1 T111CS-31 13 / 24 0.0034 - 0.035 -- 1.4 0 5.1 0 (d) --

PEST 50293 4,4'-DDT 0.0048 0.28 T111CS-31 15 / 24 0.0034 - 0.035 -- 1.7 0 7 0 (d) --

PEST 7421934 ENDRIN ALDEHYDE 0.01 0.01 T111HP020 1 / 24 0.0031 - 0.032 -- 18 0 180 0 (d) --

PEST 5103742 GAMMA-CHLORDANE (v) 0.0029 0.0029 T111HP009 6 / 24 0.0017 - 0.018 -- 1.6 0 6.5 0 (d) --

TMETAL 7440382 ARSENIC 1.8 9.2 T111HP009 22 / 22 - No 0.062 22 0.25 22 10 0

TMETAL 7440393 BARIUM 10.7 138 T111HP033 22 / 22 - Yes 15,000 0 190,000 0 (d) --

TMETAL 7440417 BERYLLIUM 0.368 0.368 T111CS-11 3 / 22 0.003 - 0.289 No 160 0 2,000 0 (d) --

TMETAL 7440439 CADMIUM 0.68 0.68 T111HP021 3 / 22 0.0068 - 0.579 No 1.7 0 7.5 0 (d) --

TMETAL 7440473 CHROMIUM 7.6 49.6 T111CS-49 22 / 22 - No 280 0 1,400 0 (d) --

TMETAL 7440484 COBALT 3.4 15.9 T115HP008 22 / 22 - No 23 0 300 0 (d) --

TMETAL 7440508 COPPER 3.5 142 T115HP001 22 / 22 - Yes 3,100 0 41,000 0 (d) --

TMETAL 7439921 LEAD 2.6 264 T115HP001 22 / 22 - Yes 80 2 320 0 400 0

TMETAL 7439976 MERCURY (v) 0.13 4.4 T115HP002 10 / 22 0.028 - 0.0966 No 23 0 310 0 (d) --

TMETAL 7440020 NICKEL 12.2 72.9 T111HP009 22 / 22 - No 1,500 0 20,000 0 (d) --

TMETAL 7782492 SELENIUM 0.6 3.5 T115HP008 9 / 22 0.079 - 0.868 Yes 390 0 5,100 0 (d) --

TMETAL 7440622 VANADIUM 10.7 44.6 T115HP008 22 / 22 - No 78 0 1,000 0 (d) --

TMETAL 7440666 ZINC 16.3 282 T111CS-11 22 / 22 - Yes 23,000 0 310,000 0 (d) --

TPHEXT -- DIESEL RANGE ORGANICS 11 180 J
T111HP007, 
T111HP008

24 / 41 5 - 11 -- NA -- NA -- 1,450 0

TPHEXT -- MOTOR OIL RANGE ORGANICS 12 1,070 T111HP007 25 / 41 10 - 28 -- NA -- NA -- 1,900 0

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency

Range of Reporting 
Limits

NA
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Table 5
Summary of Analytical Results for Soil from 0 to 2 feet below ground surface and Comparison with Screening Criteria and Cleanup Goals (continued)
SOURCES:

Note(s):

All concentrations in milligram(s) per kilogram.

(a)

(b) Residential and industrial screening criteria based on U.S. Environmental Protection Agency (EPA) (2010), unless otherwise indicated in Cal/EPA (2009) and DTSC (2009).  

Criteria for 2,3,7,8-TCDD TEQ based on 2,3,7,8-TCDD.

Criteria for endrin aldehyde based on endrin.

Criteria for gamma-chlordane based on chlordane.

Criteria for chromium based on total chromium from EPA (2009).

Criteria for mercury based on mercuric chloride.

Criteria for vanadium based on vanadium and compounds.

(c)

(d)

(v)

-- denotes not applicable. PCB denotes polychlorinated biphenyl.

CAS denotes Chemical Abstract Service. PEST denotes pesticide.

DDD denotes dichlorodiphenyldichloroethane. TCDD denote tetrachlorodibenzo-p-dioxin.

DDE denotes dichlorodiphenyldichloroethene. TEQ denotes toxic equivalent.

DDT denotes dichlorodiphenyltrichloroethane. TI denotes Treasure Island.

J denotes estimated concentration. TMETAL denotes total metal.

NA denotes not available. TPHEXT denotes total petroleum hydrocarbon, extractable.

Shaw Environmental, Inc. (Shaw), 2009a, Work Plan, Soil Remediation - Parcel T111/Site 32, Treasure Island, San Francisco, California, Concord, California, Final, May 26.

Department of Toxic Substances Control (DTSC), 2009, DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in HHRA Risk Assessment Process at Department of Defense Sites and Facilities, 
Human and Ecological Risk Division (HERD), HERD Note 3, available online at http://www.dtsc.ca.gov/AssessingRisk/upload/HHRA-Note-3.pdf, November 10.

Department of Toxic Substances Control (DTSC), 2005, Guidance for the Evaluation and Migration of Subsurface Vapor Intrusion to Indoor Air, Interim Final, California Environmental Protection Agency, February 7, Available on-line at: 
http://www.dtsc.ca.gov/ScienceTechnology/HERD_POL_Eval_Subsurface_Vapor_Intrusion_interim_final.pdf.

Chemical is considered sufficiently toxic and volatile for vapor intrusion exposure (DTSC, 2005); however, vapor intrusion exposure is not incorporated in the screening criteria shown.

Cleanup goals are based on Shaw (2009a), and are shown for chemicals with detections that exceed residential or industrial screening criteria.

Background conclusions are based on the background evaluation provided in the final RI report for Site 32 (Navy, 2008). 

California Environmental Protection Agency (Cal/EPA), 2009, Revised California Human Health Screening Levels for Lead.  Integrated Risk Assessment Branch, Office of Environmental and Health Hazard Assessment.  September, 
available online at http://www.oehha.org/risk/pdf/LeadCHHSL091709.pdf.

Department of the Navy (Navy), 2008, Final Remedial Investigation Report for Installation Restoration Site 32, Former Training and Storage Area, Naval Station Treasure Island, San Francisco, California, October.

U.S. Environmental Protection Agency (EPA), 2009, Risk-Based Concentration Table, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April.

U.S. Environmental Protection Agency (EPA), 2010, Regional Screening Levels for Chemical Contaminants at Superfund Sites, November, available online at http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/Generic_Tables/index.htm.

Cleanup goals are not listed for chemicals with detections below residential and industrial screening criteria.
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Table 6
Summary of Analytical Results for Soil from 0 to 10 feet below ground surface and Comparison with Screening Criteria and Cleanup Goals

Analytical 
Group CAS Number Chemical

Location of 
Maximum 
Detected 

Concentration

Site Concentra-
tions Exceed 

Background? (a)

Residential 
Screening 
Criteria (b)

Number of 
Detections 

Above 
Residential 
Screening 

Criteria

Industrial 
Screening 
Criteria (b)

Number of 
Detections 

Above Industrial 
Screening 

Criteria
TI Site 32 Cleanup 

Goal (c)

Number of 
Detections 
Above TI 

Cleanup Goal

DIOXIN -- 2,3,7,8-TCDD TEQ 2.0E-07 1.2E-05 S32-T009 14 / 34 -- 0.0000045 2 0.000018 0 1.2E-05 0

PAH 120127 ANTHRACENE 0.011 J 0.086 J T111HP009 3 / 69 0.025 - 6.9 -- 17,000 0 170,000 0 (d) --

PAH 56553 BENZO(A)ANTHRACENE 0.012 J 0.12 J T111HP009 5 / 69 0.025 - 6.9 -- 0.15 0 2.1 0 (d) --

PAH 50328 BENZO(A)PYRENE 0.014 J 0.13 J T111HP015 5 / 69 0.025 - 6.9 -- 0.015 4 0.21 0 0.62 0

PAH -- BENZO(A)PYRENE TEQ 0.00131 0.1503 T111HP015 6 / 69 -- NA -- NA -- 0.62 0

PAH 205992 BENZO(B)FLUORANTHENE (v) 0.052 J 0.11 J T111HP015 2 / 69 0.025 - 6.9 -- 0.15 0 2.1 0 (d) --

PAH 191242 BENZO(G,H,I)PERYLENE 0.013 J 0.076 J T111HP009 3 / 69 0.025 - 6.9 -- 1,700 0 17,000 0 (d) --

PAH 207089 BENZO(K)FLUORANTHENE 0.015 J 0.079 J T111HP009 3 / 69 0.025 - 6.9 -- 0.38 0 1.3 0 (d) --

PAH 218019 CHRYSENE (v) 0.011 J 0.14 J T111HP009 6 / 69 0.025 - 6.9 -- 3.8 0 13 0 (d) --

PAH 206440 FLUORANTHENE 0.015 J 0.29 J T111HP009 7 / 69 0.025 - 6.9 -- 2,300 0 22,000 0 (d) --

PAH 193395 INDENO(1,2,3-CD)PYRENE 0.043 J 0.044 J T111HP015 2 / 69 0.025 - 6.9 -- 0.15 0 2.1 0 (d) --

PAH 85018 PHENANTHRENE 0.011 J 0.28 J T111HP009 9 / 69 0.025 - 6.9 -- 17,000 0 170,000 0 (d) --

PAH 129000 PYRENE (v) 0.011 J 0.35 J T111HP009 9 / 69 0.025 - 6.9 -- 1,700 0 17,000 0 (d) --

PCB 11096825 AROCLOR-1260 0.004 J 0.89 T111HP009 55 / 153 0.034 - 0.063 -- 0.22 20 0.74 4 1.0 0

PEST 72548 4,4'-DDD 0.0002 J 0.26 T111CS-31 15 / 66 0.0034 - 0.034 -- 2 0 7.2 0 (d) --

PEST 72559 4,4'-DDE (v) 0.00008 J 1.1 T111CS-31 20 / 66 0.0034 - 0.035 -- 1.4 0 5.1 0 (d) --

PEST 50293 4,4'-DDT 0.0002 J 0.28 T111CS-31 22 / 66 0.0034 - 0.035 -- 1.7 0 7 0 (d) --

PEST 5103719 ALPHA-CHLORDANE (v) 0.00009 J 0.004 J T111CS-31 7 / 66 0.0017 - 0.018 -- 1.6 0 6.5 0 (d) --

PEST 72208 ENDRIN 0.0005 J 0.0005 J T111HP007 1 / 66 0.0034 - 0.035 -- 18 0 180 0 (d) --

PEST 7421934 ENDRIN ALDEHYDE 0.0003 J 0.01 T111HP020 2 / 66 0.0031 - 0.032 -- 18 0 180 0 (d) --

PEST 5103742 GAMMA-CHLORDANE (v) 0.0003 J 0.0036 J T111CS-28 6 / 66 0.0017 - 0.018 -- 1.6 0 6.5 0 (d) --

SVOC 117817 BIS(2-ETHYLHEXYL)PHTHALATE 0.027 J 0.06 J T115HP002 5 / 36 0.34 - 6.9 -- 35 0 120 0 (d) --

SVOC 84662 DIETHYLPHTHALATE 0.2 J 0.2 J T111HP006 1 / 36 0.34 - 6.9 -- 49,000 0 490,000 0 (d) --

TMETAL 7440360 ANTIMONY 0.2 J 0.74 J T111HP016 5 / 65 0.098 - 0.94 No 31 0 410 0 (d) --

TMETAL 7440382 ARSENIC 1.8 10.7 PS-6 66 / 66 - No 0.062 66 0.25 66 10 0 (e)

TMETAL 7440393 BARIUM 6 J 138 T111HP033 65 / 65 - No 15,000 0 190,000 0 (d) --

TMETAL 7440417 BERYLLIUM 0.27 J 0.41 J T111HP033 3 / 65 0.003 - 0.313 No 160 0 2,000 0 (d) --

TMETAL 7440439 CADMIUM 0.087 J 0.68 T111HP021 3 / 65 0.0068 - 0.627 No 1.7 0 7.5 0 (d) --

TMETAL 7440473 CHROMIUM 7.6 49.8 PS-10 65 / 65 - No 280 0 1,400 0 (d) --

TMETAL 7440484 COBALT 3.4 16 T115HP008 65 / 65 - No 23 0 300 0 (d) --

TMETAL 7440508 COPPER 2.4 J 142 T115HP001 63 / 65 3.1 - 3.3 No 3,100 0 41,000 0 (d) --

TMETAL 7439921 LEAD 1.79 264 T115HP001 65 / 65 - Yes 80 2 320 0 400 0

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency

Range of Reporting 
Limits

NA

NA
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Table 6
Summary of Analytical Results for Soil from 0 to 10 feet below ground surface and Comparison with Screening Criteria and Cleanup Goals (continued)

Analytical 
Group CAS Number Chemical

Location of 
Maximum 
Detected 

Concentration

Site Concentra-
tions Exceed 

Background? (a)

Residential 
Screening 
Criteria (b)

Number of 
Detections 

Above 
Residential 
Screening 

Criteria

Industrial 
Screening 
Criteria (b)

Number of 
Detections 

Above Industrial 
Screening 

Criteria
TI Site 32 Cleanup 

Goal (c)

Number of 
Detections 
Above TI 

Cleanup Goal

TMETAL 7439976 MERCURY (v) 0.015 J 4.4 T115HP002 17 / 65 0.018 - 0.105 No 23 0 310 0 (d) --

TMETAL 7439987 MOLYBDENUM 0.24 J 0.24 J T111HP033 1 / 65 0.017 - 0.313 No 390 0 5,100 0 (d) --

TMETAL 7440020 NICKEL 12.2 72.9 T111HP009 65 / 65 - No 1,500 0 20,000 0 (d) --

TMETAL 7782492 SELENIUM 0.15 J 4 T115HP008 28 / 65 0.079 - 0.94 Yes 390 0 5,100 0 (d) --

TMETAL 7440224 SILVER 0.18 J 22.6 T111HP008 4 / 65 0.019 - 0.313 No 390 0 5,100 0 (d) --

TMETAL 7440622 VANADIUM 10.7 44.6 T115HP008 65 / 65 - No 78 0 1,000 0 (d) --

TMETAL 7440666 ZINC 9.5 282 T111CS-11 65 / 65 - No 23,000 0 310,000 0 (d) --

TPHEXT -- DIESEL RANGE ORGANICS 1 J 330 J T111HP033 45 / 111 5 - 12 -- NA -- NA -- 1,450 0

TPHEXT -- MOTOR OIL RANGE ORGANICS 3 J 1,070 T111HP007 58 / 111 10 - 31 -- NA -- NA -- 1,900 0

TPHPRG -- GASOLINE RANGE ORGANICS 30 30 PS-12A 1 / 43 0.48 - 0.73 -- NA -- NA -- 315 0

SOURCES:

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency

Range of Reporting 
Limits

Department of Toxic Substances Control (DTSC), 2009, DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in HHRA Risk Assessment Process at Department of Defense Sites and Facilities, Human and Ecological Risk Division 
(HERD), HERD Note 3, available online at http://www.dtsc.ca.gov/AssessingRisk/upload/HHRA-Note-3.pdf, November 10.

California Environmental Protection Agency (Cal/EPA), 2009, Revised California Human Health Screening Levels for Lead.  Integrated Risk Assessment Branch, Office of Environmental and Health Hazard Assessment.  September, available online at 
http://www.oehha.org/risk/pdf/LeadCHHSL091709.pdf.

Department of Toxic Substances Control (DTSC), 2005, Guidance for the Evaluation and Migration of Subsurface Vapor Intrusion to Indoor Air, Interim Final, California Environmental Protection Agency, February 7, Available on-line at: 
http://www.dtsc.ca.gov/ScienceTechnology/HERD_POL_Eval_Subsurface_Vapor_Intrusion_interim_final.pdf.

Department of the Navy (Navy), 2008, Final Remedial Investigation Report for Installation Restoration Site 32, Former Training and Storage Area, Naval Station Treasure Island, San Francisco, California, October.

Shaw Environmental, Inc. (Shaw), 2009a, Work Plan, Soil Remediation - Parcel T111/Site 32, Treasure Island, San Francisco, California, Concord, California, Final, May 26.

U.S. Environmental Protection Agency (EPA), 2009, Risk-Based Concentration Table, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April.

U.S. Environmental Protection Agency (EPA), 2010, Regional Screening Levels for Chemical Contaminants at Superfund Sites, November, available online at http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm.
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Table 6
Summary of Analytical Results for Soil from 0 to 10 feet below ground surface and Comparison with Screening Criteria and Cleanup Goals (continued)
Note(s):

All concentrations in milligram(s) per kilogram.

(a) Background conclusions are based on the background evaluation provided in the final RI report for Site 32 (Navy, 2008). 

(b) Residential and industrial screening criteria based on EPA (2010), unless otherwise indicated in Cal/EPA (2009) and DTSC (2009).  

Criteria for 2,3,7,8-TCDD TEQ based on 2,3,7,8-TCDD.

Criteria for benzo(g,h,i)perylene based on pyrene.

Criteria for phenanthrene based on anthracene.

Criteria for alpha-chlordane and gamma-chlordane based on chlordane.

Criteria for endrin aldehyde based on endrin.

Criteria for chromium based on total chromium from EPA (2009).

Criteria for mercury based on mercuric chloride.

Criteria for vanadium based on vanadium and compounds.

(c)

(d)

(e)

(v)

-- denotes not applicable.

CAS denotes Chemical Abstract Service.

DDD denotes dichlorodiphenyldichloroethane.

DDE denotes dichlorodiphenyldichloroethene.

DDT denotes dichlorodiphenyltrichloroethane.

J denotes estimated concentration.

NA denotes not available.

PCB denotes polychlorinated biphenyl.

PEST denotes pesticide.

SVOC denotes semivolatile organic compound.

TCDD denote tetrachlorodibenzo-p-dioxin.

TEQ denotes toxic equivalent.

TI denotes Treasure Island.

TMETAL denotes total metal.

TPHEXT denotes total petroleum hydrocarbon, extractable.

TPHPRG denotes total petroleum hydrocarbon, purgeable.

The maximum detected concentration for arsenic (10.7 mg/kg) is considered equivalent to the cleanup goal (10 mg/kg).

Cleanup goals are based on Shaw (2009), and are shown for chemicals with detections that exceed residential or industrial screening criteria.

Chemical is considered sufficiently toxic and volatile for vapor intrusion exposure (DTSC, 2005); however, vapor intrusion exposure is not incorporated in the screening criteria shown.

Cleanup goals are not listed for chemicals with detections below residential and industrial screening criteria.
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Table 7
Summary of Analytical Results for Groundwater and Comparison with Screening Criteria and Cleanup Goals

Analytical 
Group CAS Number Chemical

Location of 
Maximum 
Detected 

Concentration

Site Concentra-
tions Exceed 
Background?

TI Site 32 Cleanup 
Goal (a)

Number of 
Detections 
Above TI 

Cleanup Goal

TMETAL 7440360 ANTIMONY 7.880 J 7.880 J MW2 1 / 2 15 - 15 NE 4,300 0

TMETAL 7440382 ARSENIC 6.25 J 9.76 J MW2 2 / 2 - NE 36 0

TMETAL 7440393 BARIUM 85.4 130 MW2 2 / 2 - NE NA --

TMETAL 7440473 CHROMIUM 4.43 J 4.43 J MW1 1 / 2 10 - 10 NE 50 0

TMETAL 7440508 COPPER 4.19 J 4.19 J MW1 1 / 2 10 - 10 NE 6.6 0

TMETAL 7439976 MERCURY 0.0638 J 0.0822 J MW1 2 / 2 - NE 0.1 0

TMETAL 7439987 MOLYBDENUM 9.08 J 11.6 MW2 2 / 2 - NE NA --

TPHPRG -- GASOLINE RANGE ORGANICS 120 120 MW2 1 / 2 0.1 - 0.1 -- 1,400 0

VOC 74873 CHLOROMETHANE 3.3 J 3.3 J MW1, MW2 2 / 2 - -- 6,400 0

SOURCES:

Note(s):

All concentrations in microgram(s) per liter.

(a) Cleanup goals are based on Shaw (2009a).

-- denotes not applicable.

CAS denotes Chemical Abstract Service.

J denotes estimated concentration.

NA denotes not available.

NE denotes not evaluated.

TI denotes Treasure Island.

TMETAL denotes total metal.

TPHPRG denotes total petroleum hydrocarbon, purgeable.

VOC denotes volatile organic compound.

Shaw Environmental, Inc. (Shaw), 2009a, Work Plan, Soil Remediation - Parcel T111/Site 32, Treasure Island, San Francisco, California, Concord, California, Final, May 26.

Minimum 
Detected 

Concentration 
(Qualifier)

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency

Range of Reporting 
Limits
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CRP 2014 Update ES-1 TRIE-2205-0038-0097 
Naval Station Treasure Island  

EXECUTIVE SUMMARY 

This Community Relations Plan (CRP) has been prepared in support of the Department of the 
Navy’s (Navy) Installation Restoration (IR) Program at the former Naval Station Treasure Island 
(TI) in San Francisco, California, hereafter referred to as “NAVSTA TI.”  NAVSTA TI consists 
of both Treasure Island and Yerba Buena Island.  This CRP outlines community involvement 
activities to inform and involve the community.  This document is an update to the original CRP 
for NAVSTA TI prepared in 1992.  An addendum was issued in 1997.  Updates to the CRP were 
conducted in 2002, 2006, and 2008. 

The U.S. Department of Defense (DoD) developed the IR Program in 1981 to investigate and 
clean up problems posed by historic hazardous waste operations and disposal at military 
facilities.  This CRP identifies community interest in the Navy’s investigation and cleanup 
activities for contaminated soil, sediments, and groundwater at NAVSTA TI.   

The Navy’s Base Realignment and Closure (BRAC) Program Management Office (PMO) West 
is managing the IR Program at NAVSTA TI.  The California Environmental Protection Agency 
(Cal/EPA) Department of Toxic Substances Control (DTSC), U.S. Environmental Protection 
Agency (EPA), and the Cal/EPA San Francisco Bay Regional Water Quality Control Board 
(Water Board) provide regulatory oversight.  The Navy BRAC PMO also manages the 
Petroleum Cleanup Program at NAVSTA TI concurrently with the IR Program, but it is not a 
part of this CRP. 

PURPOSE OF THIS CRP 

The Navy recognizes that effective community involvement is critical to the success of any 
environmental program.  Therefore, the Navy is committed to providing the local community 
timely and accurate information about the investigation and cleanup of NAVSTA TI and to 
solicit public input in the development and implementation of the cleanup.  In addition to 
meeting the community involvement requirements and guidelines, the purpose of this NAVSTA 
TI CRP includes the following: 

• Describe the communities interested in, and affected by environmental activities at 
NAVSTA TI; 

• Describe the results of community interviews conducted in support of this CRP 
update;  

• Outline the Navy’s multifaceted approach to provide effective community 
involvement based on legal requirements and community needs as identified during 
interviews;  

• Describe the environmental investigation and cleanup program and current site status; 
and 

susan.gallagher
Stamp
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• Provide contact information for team members and decision makers working on the 
environmental cleanup. 

The Navy will update this plan, as appropriate, throughout the investigation and cleanup process. 

SUMMARY OF INTERVIEWS 

Community interests and concerns were identified primarily by conducting 26 interviews from 
June through July 2013.  Interviewees included various stakeholders such as:  local residents; 
City and County of San Francisco (CCSF) staff; representatives of community, environmental, 
and commercial interests; and service providers on NAVSTA TI.  Some of the general findings 
from the interviews include the following: 

• Many business representatives and residents stated they do not feel they have been 
kept adequately informed about the cleanup.  Several interviewees said they are not 
sure where to find information about the cleanup. 

• Some interviewees said news articles and information spread word-of-mouth are their 
primary means of information.  If they have a concern about a something that was 
reported, they do not know who to ask, or who they trust to provide, accurate 
information. 

• Residents are specifically concerned about news reports of radium present at 
NAVSTA TI.  The term “radium” is alarming, and they feel the information 
presented by the Navy, specifically about this topic, has been too technical.   

• Airborne contamination is a primary concern on NAVSTA TI.  Residents are 
concerned that contamination may spread due to windy conditions on NAVSTA TI.  
In the housing area, residents are concerned that asbestos present in deteriorating and 
damaged buildings may be spread by the wind.  Dust from trucks, active work, and 
TIDA landscaping were also cited as concerns for spreading airborne contamination. 

• Redevelopment is an interest for many interviewees.  Residents and commercial 
tenants are concerned about whether there will be options for them to remain on TI 
once it is redeveloped.  Others are anxious for the redevelopment to progress.  One 
interviewee believes the CCSF is having difficulty securing funding for 
redevelopment of NAVSTA TI because of the environmental conditions. 

• NAVSTA TI is a popular recreation destination, with athletic fields, sailing, 
boardsailing, and walking/cycling paths.  Numerous interviewees stated concerns 
about possible health impacts from current site conditions, or during active 
remediation activities, to those who recreate at TI.  Others are concerned about 
restrictions to recreation areas during remediation or during redevelopment. 

• Interviewees stated they would like information put into context, so they can 
understand not just the environmental conditions or the work planned, but how those 
conditions or work may impact their health.   
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• Overall people do not have extra time to devote to learning about the cleanup 
program. The interviewees said they need information that is succinct and directly 
applicable to their interests: health/safety, redevelopment, restrictions to recreational 
activities. 

During the review of the interview responses, several recurring themes emerged relating to 
communication about the environmental cleanup program.  Major themes identified during the 
interviews are as follows: 

• Theme 1:  Residents and commercial tenants do not know which issues should be 
addressed by the Navy and which should be addressed by their leasing agent or the 
Treasure Island Development Authority (TIDA).   

• Theme 2:  People do not have time to devote to learning about the environmental 
cleanup program.  They need easily accessible, straightforward information.   

• Theme 3:  A primary concern is health, especially for children living or recreating on 
TI. 

• Theme 4:  Some stakeholders prefer electronic communication for updates about the 
environmental cleanup program. 

• Theme 5:  Some stakeholders prefer face-to-face discussion for updates about the 
environmental cleanup program.  For those who prefer meetings, there is no single 
meeting format that works for all stakeholders. 

The Navy will continue to use a multi-faceted approach to conduct effective community 
involvement.  This includes activities such as: 

• Maintaining and supporting the Restoration Advisory Board (RAB) 

• Maintaining and updating the hard copy and email distribution lists 

• Providing email “blasts” with brief updates to keep the community informed 

• Maintaining the NAVSTA TI page on the www.bracpmo.navy.mil website 

• Hosting or attending meetings with various formats 

• Holding site tours for residents  

• Providing contact information for the various agencies responsible for cleanup and 
oversight so interested parties can contact them directly with questions 

http://www.bracpmo.navy.mil/
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF BOUNDARY MAPS REDEFINING SITE 
BOUNDARIES FOR THE FORMER FIRE TRAINING 
SCHOOL AND FORMER TRAINING AND STORAGE AREA 
(DOCUMENT ALSO CONTAINS SENSITIVE STREET 
LEVEL MAPS) [W/ ENCLOSURE]

YESNAVFAC - SOUTHWEST03-01-2005
CORRESPONDENCE
7

AR_N60028_001297 PARCEL T-111
PARCEL T-112
SITE 00006
SITE 00032

FINAL SAMPLING AND ANALYSIS PLAN ADDENDUM 1 
(FIELD SAMPLING PLAN/QUALITY ASSURANCE 
PROJECT PLAN); FINAL SITE HEALTH AND SAFETY 
PLAN ADDENDUM 1; AND QUALITY CONTROL PLAN 
ADDENDUM 1, DIOXIN TRENCHING INVESTIGATION

YESSHAW ENVIRONMENTAL, INC.11-09-2005
REPORT
72

AR_N60028_001301 SITE 00010
SITE 00032

TRANSMITTAL OF THE FINAL SAMPLING AND ANALYSIS 
PLAN ADDENDUM 1(FIELD SAMPLING PLAN/QUALITY 
ASSURANCE PROJECT PLAN) DIOXIN TRENCHING 
INVESTIGATION (ENCLOSURE IS RECORD # 1301)

NONAVFAC - SOUTHWEST DIVISION11-09-2005
CORRESPONDENCE
2

AR_N60028_002275 SITE 00010
SITE 00032

TRANSMITTAL OF DRAFT TECHNICAL MEMORANDUM, 
DIOXIN TRENCHING INVESTIGATION (ENCLOSURE IS 
RECORD # 1317)

YESBRAC PMO WEST01-30-2006
CORRESPONDENCE
3

AR_N60028_001318 SITE 00010
SITE 00032

FINAL TECHNICAL MEMORANDUM, DIOXIN TRENCHING 
INVESTIGATION (CD COPY ENCLOSED) [SEE RECORD # 
1336 - BRAC PMO WEST TRANSMITTAL LETTER]

YESSHAW ENVIRONMENTAL, INC.03-20-2006
REPORT
301

AR_N60028_001335 PARCEL T-111
SITE 00010
SITE 00014
SITE 00022
SITE 00032

TRANSMITTAL OF THE FINAL TECHNICAL 
MEMORANDUM, DIOXIN TRENCHING INVESTIGATION 
(ENCLOSURE IS RECORD # 1335)

YESBRAC PMO WEST03-20-2006
CORRESPONDENCE
4

AR_N60028_001336 SITE 00010
SITE 00014
SITE 00022
SITE 00032
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ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE COMPARISON OF HABITAT ON 
TREASURE ISLAND AND YERBA BUENA ISLAND (W/ 
ENCLOSURE)

NOTETRA TECH EM, INC.05-22-2006
CORRESPONDENCE
10

AR_N60028_002282 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033

REVIEW AND COMMENTS ON THE COMPARISON OF 
HABITAT ON TREASURE ISLAND AND YERBA BUENA 
ISLAND (SEE RECORD # 2282 - COMPARISON OF 
HABITAT ON TREASURE ISLAND AND YERBA BUENA 
ISLAND)

YESDTSC - GLENDALE, CA06-09-2006
CORRESPONDENCE
4

AR_N60028_001537 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033

TRANSMITTAL OF THE DRAFT SCREENING-LEVEL 
ECOLOGICAL RISK ASSESSMENT (ENCLOSURE IS 
RECORD # 1378)

YESBRAC PMO WEST08-14-2006
CORRESPONDENCE
2

AR_N60028_001377 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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REVIEW AND COMMENTS ON THE DRAFT SCREENING-
LEVEL ECOLOGICAL RISK ASSESSMENT (SEE RECORD 
# 1378 - DRAFT SCREENING-LEVEL ECOLOGICAL RISK 
ASSESSMENT)

YESDTSC - GLENDALE, CA09-22-2006
CORRESPONDENCE
6

AR_N60028_001860 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033

17 OCTOBER 2006 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES (MEETING NO. 126) 
[INCLUDES VARIOUS HANDOUTS AND CD COPY]

YESTETRA TECH EM, INC.10-17-2006
MINUTES
61

AR_N60028_001594 BLDG 0000099
BLDG 0000271
BLDG 0000445
BLDG 0000462
BLDG 0000463
BLDG 0001311
PARCEL T-111
PARCEL T-115
SITE 00009
SITE 00010
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00031
SITE 00032
SITE 00033
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

19 DECEMBER 2006 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES (MEETING NO. 127) 
[INCLUDES VARIOUS HANDOUTS AND CD COPY]

YESTETRA TECH EM, INC.12-19-2006
MINUTES
35

AR_N60028_001595 BLDG 0000001
BLDG 0000040
BLDG 0000061
BLDG 0000083
BLDG 0000099
BLDG 0000107
BLDG 0000233
BLDG 0000240
BLDG 0000271
BLDG 0000293
BLDG 0000355
BLDG 0000425
BLDG 0000530
BLDG 0000570
BLDG 0001229
BLDG 0001231
BLDG 0001311
BLDG 0001313
BLDG 0001325
SITE 00006
SITE 00008
SITE 00009
SITE 00010
SITE 00012
SITE 00021
SITE 00024
SITE 00025
SITE 00027
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SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033

REVIEW AND COMMENTS ON THE DRAFT REMEDIAL 
INVESTIGATION REPORT FOR THE FORMER TRAINING 
STORAGE AREA (INCLUDES REVIEW AND COMMENTS 
BY HERD) [SEE RECORD # 1398 - DRAFT REMEDIAL 
INVESTIGATION REPORT FOR THE FORMER TRAINING 
STORAGE AREA]

YESDTSC - BERKELEY, CA02-20-2007
CORRESPONDENCE
35

AR_N60028_001850 BLDG 0000042
BLDG 0000056
BLDG 0000057
BLDG 0000058
BLDG 0000059
BLDG 0000060
BLDG 0000327
BLDG 0000336
BLDG 0000337
BLDG 0000371
BLDG 0000403
BLDG 0000404
BLDG 0000445
BLDG 0000462
BLDG 0000463
PARCEL T-111
PARCEL T-115
SITE 00032
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DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF FINAL SCREENING-LEVEL 
ECOLOGICAL RISK ASSESSMENT (ENCLOSURE IS 
RECORD # 1435)

YESBRAC PMO WEST03-23-2007
CORRESPONDENCE
3

AR_N60028_001434 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033

FINAL SCREENING-LEVEL ECOLOGICAL RISK 
ASSESSMENT (SEE RECORD # 1434 - BRAC PMO WEST 
TRANSMITTAL LETTER)

YESSULTECH03-23-2007
REPORT
840

AR_N60028_001435 BLDG 0000040
BLDG 0000092
BLDG 0000107
BLDG 0000502
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

REVIEW AND COMMENTS ON THE FINAL SCREENING-
LEVEL ECOLOGICAL RISK ASSESSMENT (INCLUDES 
HUMAN AND ECOLOGICAL RISK DIVISION COMMENTS, 
DATED 21 MARCH 2007) [SEE RECORD # 1435 - FINAL 
SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT]

YESDTSC - BERKELEY, CA04-05-2007
CORRESPONDENCE
7

AR_N60028_001866 SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

REVIEW AND COMMENTS ON THE POINT PAPER FOR 
REDEFINING SITE BOUNDARIES FOR FORMER FIRE 
TRAINING SCHOOL(INCLUDES GEOLOGIC SERVICES 
UNIT COMMENTS, DATED 19 APRIL 2007)

YESDTSC - BERKELEY, CA04-19-2007
CORRESPONDENCE
11

AR_N60028_001873 AST 0000248
AST 0000446
BLDG 0000292
BLDG 0000446
BLDG 0000461
BLDG 0000462
BLDG 0000463
SITE 00006
SITE 00006A
SITE 00012
SITE 00032
UST 0000240A
UST 0000240B
UST 0000240C
UST 0000240D
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
UST 0000446
UST M

TRANSMITTAL OF THE RESPONSE TO COMMENTS ON 
THE DRAFT REMEDIAL INVESTIGATION REPORT FOR 
FORMER TRAINING AND STORAGE AREA (CD COPY IS 
ENCLOSED) [ENCLOSURE IS RECORD # 1454]

YESBRAC PMO WEST07-27-2007
CORRESPONDENCE
5

AR_N60028_001453 SITE 00032
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

RESPONSES TO REGULATORY AGENCY COMMENTS 
ON THE DRAFT REMEDIAL INVESTIGATION REPORT 
FOR INSTALLATION RESTORATION FORMER TRAINING 
AND STORAGE AREA (SEE RECORD # 1453 - BRAC PMO 
WEST TRANSMITTAL LETTER, AND # 1850 - REVIEW 
AND COMMENTS)

YESSULTECH07-27-2007
CORRESPONDENCE
116

AR_N60028_001454 SITE 00032

FINAL POLYCHLORINATED BIPHENYL (PCB) SUMMARY 
REPORT (CD COPY OF APPENDICES C THROUGH I 
ONLY ENCLOSED)

NOSULLIVAN CONSULTING GROUP - 
TETRA TECH EM, INC., JOINT 
VENTURE

01-01-2008
REPORT
190

AR_N60028_002411 BLDG 0000463
BLDG 0001302
BLDG 0001304
PARCEL T-100
PARCEL T-111
SITE 00032

TRANSMITTAL OF THE FINAL POLYCHLORINATED 
BIPHENYL (PCB) SUMMARY REPORT, REVISION 1 
(W/OUT ENCLOSURE)

NOBRAC PMO WEST02-01-2008
CORRESPONDENCE
3

AR_N60028_002412 BLDG 0000463
BLDG 0001302
BLDG 0001304
PARCEL T-100
PARCEL T-111
SITE 00032
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

17 JUNE 2008 FINAL RESTORATION ADVISORY BOARD 
(RAB) MEETING MINUTES (MEETING NO. 136) 
(INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY)

YESTETRA TECH EM, INC.06-17-2008
MINUTES
28

AR_N60028_001604 BLDG 0000001
BLDG 0000233
BLDG 0000271
BLDG 0000461
BLDG 0001211
BLDG 0001213
BLDG 0001237
BLDG 0001319
BLDG 0001321
BLDG 0001325
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00025
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

19 AUGUST 2008 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING NUMBER 
137 [INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY]

YESTETRA TECH EM, INC.08-19-2008
MINUTES
31

AR_N60028_001767 BLDG 0000099
BLDG 0001123
BLDG 0001133
SITE 00006
SITE 00008
SITE 00011
SITE 00012
SITE 00021
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL REMEDIAL INVESTIGATION REPORT FOR 
FORMER TRAINING AND STORAGE AREA, VOLUMES I 
THROUGH III OF III (CD COPY ENCLOSED)

YESSULTECH10-15-2008
REPORT
2370

AR_N60028_001888 BLDG 0000042
BLDG 0000056
BLDG 0000057
BLDG 0000058
BLDG 0000059
BLDG 0000060
BLDG 0000327
BLDG 0000337
BLDG 0000371
BLDG 0000403
BLDG 0000404
BLDG 0000445
BLDG 0000462
BLDG 0000463
PARCEL T-115
SITE 00001
SITE 00006
SITE 00012
SITE 00014
SITE 00015
SITE 00017
SITE 00020
SITE 00021
SITE 00022
SITE 00024
SITE 00025
SITE 00030
SITE 00031
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00032
SITE 00033
SITE 00180C
SITE 00201
SITE 00227
SITE 00368A
SITE 00368B

TRANSMITTAL OF THE FINAL REMEDIAL 
INVESTIGATION REPORT FOR FORMER TRAINING AND 
STORAGE AREA (ENCLOSURE IS RECORD # 1888)

YESBRAC PMO WEST10-24-2008
CORRESPONDENCE
4

AR_N60028_001887 SITE 00032

16 DECEMBER 2008 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING NUMBER 
139 [INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY]

YESTETRA TECH EM, INC.12-16-2008
MINUTES
46

AR_N60028_001769 BLDG 0000461
BLDG 0001123
BLDG 0001228
BLDG 0001311
BLDG 0001413
SITE 00006
SITE 00008
SITE 00012
SITE 00024
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00032
SITE 00033
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

17 FEBRUARY 2009 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES (MEETING NO. 140) 
[INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY] {DOCUMENT ALSO CONTAINS SENSITIVE 
STREET LEVEL MAPS}

YESTETRA TECH EM, INC.02-17-2009
MINUTES
40

AR_N60028_001689 BLDG 0000003
BLDG 0000233
BLDG 0000343
BLDG 0000344
BLDG 0000461
BLDG 0000463
BLDG 0001319
BLDG 0001321
BLDG 0001325
SITE 00006
SITE 00008
SITE 00011
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00028
SITE 00029
SITE 00031
SITE 00032
SITE 00033

TRANSMITTAL OF THE DRAFT WORK PLAN SOIL 
REMEDIATION (ENCLOSURE IS RECORD # 1586)

YESBRAC PMO WEST02-19-2009
CORRESPONDENCE
3

AR_N60028_001585 PARCEL T-111
SITE 00032
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

21 APRIL 2009 FINAL RESTORATION ADVISORY BOARD 
(RAB) MEETING MINUTES (MEETING NO. 141) 
[INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY]

YESTETRA TECH EM, INC.04-21-2009
MINUTES
37

AR_N60028_001690 BLDG 0000099
BLDG 0000371
BLDG 0000461
BLDG 0000570
BLDG 0001321
SITE 00006
SITE 00008
SITE 00011
SITE 00012
SITE 00021
SITE 00024
SITE 00029
SITE 00032

FINAL WORK PLAN SOIL REMEDIATION (DOCUMENT 
ALSO CONTAINS SENSITIVE STREET LEVEL MAPS) [CD 
COPY ENCLOSED]

YESSHAW ENVIRONMENTAL, INC.05-26-2009
REPORT
851

AR_N60028_001886 PARCEL T-111
SITE 00032
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ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

16 JUNE 2009 FINAL RESTORATION ADVISORY BOARD 
(RAB) MEETING MINUTES, MEETING NO. 142 (INCLUDES 
AGENDA, VARIOUS HANDOUTS, AND CD COPY)

YESTETRA TECH EM, INC.06-16-2009
MINUTES
45

AR_N60028_001691 BLDG 0000099
BLDG 0000461
BLDG 0000463
BLDG 0001235
BLDG 0001237
BLDG 0001311
BLDG 0001313
BLDG 0001319
BLDG 0001321
BLDG 0001323
BLDG 0001325
SITE 00012
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

18 AUGUST 2009 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING NO. 143 
(INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY)

YESTETRA TECH EM, INC.08-18-2009
MINUTES
52

AR_N60028_001692 BLDG 0000096
BLDG 0000099
BLDG 0000502
BLDG 0001319
BLDG 0001321
SITE 00006
SITE 00009
SITE 00010
SITE 00012
SITE 00013
SITE 00021
SITE 00024
SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000240
UST 0000248
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE FINAL SITE MANAGEMENT PLAN 
(ENCLOSURE IS RECORD # 1684)

YESBRAC PMO WEST09-28-2009
CORRESPONDENCE
3

AR_N60028_001683 SITE 00001
SITE 00003
SITE 00004
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00015
SITE 00016
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00024
SITE 00025
SITE 00026
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2009 SITE MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 1683 - BRAC PMO WEST 
TRANSMITTAL LETTER]

YESTETRA TECH EM, INC.09-28-2009
REPORT
149

AR_N60028_001684 AST 0000240
AST 0000248
BLDG 0000066
BLDG 0000180
BLDG 0000201
BLDG 0000227
BLDG 0000530
PARCEL T-086
SITE 00001
SITE 00003
SITE 00004
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00024
SITE 00025
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00026
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000001
UST 0000001A
UST 0000001B
UST 0000001C
UST 0000001D
UST 0000001E
UST 0000001F
UST 0000002
UST 0000002A
UST 0000002B
UST 0000002C
UST 0000002D
UST 0000003
UST 0000004
UST 0000005
UST 0000006
UST 0000007
UST 0000009
UST 0000010
UST 0000015
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000026
UST 0000029
UST 0000057
UST 0000062
UST 0000066
UST 0000085
UST 0000111
UST 0000140
UST 0000143A
UST 0000143B
UST 0000143C
UST 0000143D
UST 0000143E
UST 0000143F
UST 0000143G
UST 0000143H
UST 0000143I
UST 0000169
UST 0000180A
UST 0000180B
UST 0000180C
UST 0000180D
UST 0000180E
UST 0000201
UST 0000204A
UST 0000204B
UST 0000204C
UST 0000204D
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000221
UST 0000225A
UST 0000225B
UST 0000225C
UST 0000225D
UST 0000227
UST 0000230
UST 0000234
UST 0000237
UST 0000238
UST 0000240A
UST 0000240B
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
UST 0000270
UST 0000330A
UST 0000330B
UST 0000330C
UST 0000330D
UST 0000330E
UST 0000330F
UST 0000368B
UST 0000469
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

20 OCTOBER 2009 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING NO. 144 
(INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY)

YESTETRA TECH EM, INC.10-20-2009
MINUTES
47

AR_N60028_001693 BLDG 0000099
BLDG 0000260
BLDG 0000271
BLDG 0001311
BLDG 0001313
BLDG 0001325
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00028
SITE 00032
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

15 DECEMBER 2009 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES (MEETING NO. 145) 
[INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY]

YESTETRA TECH EM, INC.12-15-2009
MINUTES
40

AR_N60028_001694 BLDG 0000099
BLDG 0000201
BLDG 0000260
BLDG 0000269
BLDG 0000273
BLDG 0000445
BLDG 0001123
BLDG 0001205
BLDG 0001215
BLDG 0001224
BLDG 0001226
BLDG 0001227
BLDG 0001237
BLDG 0001238
BLDG 0001239
BLDG 0001240
BLDG 0001244
BLDG 0001246
BLDG 0001312
BLDG 0001313
SITE 00006
SITE 00008
SITE 00011
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00028
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00029
SITE 00030
SITE 00031
SITE 00032
WELL MW-38

16 FEBRUARY 2010 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING # 146 
[INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY]

YESTETRA TECH EM, INC.02-16-2010
MINUTES
51

AR_N60028_001764 BLDG 0000233
BLDG 0001313
BLDG 0001321
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
WELL MW-38
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE DRAFT 2010 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 1686)

YESBRAC PMO WEST04-19-2010
CORRESPONDENCE
3

AR_N60028_001685 SITE 00004
SITE 00006
SITE 00008
SITE 00011
SITE 00012
SITE 00014
SITE 00015
SITE 00016
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00032
SITE 00033
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

20 APRIL 2010 FINAL RESTORATION ADVISORY BOARD 
(RAB) MEETING MINUTES, MEETING # 147 [INCLUDES 
AGENDA, VARIOUS HANDOUTS, AND CD COPY]

YESTETRA TECH EM, INC.04-20-2010
MINUTES
41

AR_N60028_001765 BLDG 0000099
BLDG 0000233
BLDG 0001121
BLDG 0001123
BLDG 0001233
BLDG 0001319
BLDG 0001321
BLDG 0001325
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00030
SITE 00031
SITE 00032
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

15 JUNE 2010 FINAL RESTORATION ADVISORY BOARD 
(RAB) MEETING MINUTES, MEETING 148 [INCLUDES 
AGENDA, VARIOUS HANDOUTS, AND CD COPY]

YESTETRA TECH EM, INC.06-15-2010
MINUTES
50

AR_N60028_001766 BLDG 0000040
BLDG 0000096
BLDG 0000099
BLDG 0000233
BLDG 0001121
BLDG 0001123
BLDG 0001319
BLDG 0001321
BLDG 0001325
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

RESPONSES TO COMMENTS ON THE DRAFT WORK 
PLAN FOR DATA GAPS INVESTIGATION, FORMER FIRE 
TRAINING SCHOOL

YESENGINEERING/REMEDIATION 
RESOURCES GROUP, INC.

09-28-2010
CORRESPONDENCE
29

AR_N60028_001707 BLDG 0000236
BLDG 0000238
BLDG 0000461
BLDG 0000464
PARCEL T-107
PARCEL T-109
PARCEL T-112
SITE 00006
SITE 00012
SITE 00032
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2010 SITE MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 1771 - BRAC PMO WEST 
TRANSMITTAL LETTER]

YESTETRA TECH EM, INC.10-29-2010
REPORT
166

AR_N60028_001772 BLDG 0000066
BLDG 0000180
BLDG 0000227
BLDG 0000233
BLDG 0000530
PARCEL T-086
SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000001
UST 0000001A
UST 0000001B
UST 0000001C
UST 0000001D
UST 0000001E
UST 0000001F
UST 0000002
UST 0000002A
UST 0000002C
UST 0000002D
UST 0000003
UST 0000004
UST 0000005
UST 0000006
UST 0000007
UST 0000009
UST 0000010
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000057
UST 0000062
UST 0000111
UST 0000140
UST 0000169
UST 0000180A
UST 0000180B
UST 0000180C
UST 0000180D
UST 0000180E
UST 0000201
UST 0000204
UST 0000221
UST 0000225A
UST 0000225B
UST 0000225C
UST 0000225D
UST 0000230
UST 0000234
UST 0000237
UST 0000238
UST 0000240
UST 0000257
UST 0000300D
UST 0000330C
UST 0000368A
UST 0000368B
UST 0000469
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE  DRAFT GROUNDWATER 
SAMPLING WORK PLAN ADDENDUM TO THE FINAL 
SAMPLING AND ANALYSIS PLAN (ENCLOSURE IS 
RECORD # 1790)

YESBRAC PMO WEST11-17-2010
CORRESPONDENCE
4

AR_N60028_001789 SITE 00021
SITE 00024
SITE 00032

REVIEW AND COMMENTS ON BEHALF OF THE 
TREASURE ISLAND DEVELOPMENT AUTHORITY OF THE 
DRAFT GROUNDWATER SAMPLING WORK PLAN 
ADDENDUM TO THE FINAL SAMPLING AND ANALYSIS 
PLAN

YESAMEC GEOMATRIX, INC.12-22-2010
CORRESPONDENCE
3

AR_N60028_001956 SITE 00021
SITE 00024
SITE 00032
WELL 00024-
IEW-04
WELL 00024-
MW-08B

REVIEW AND COMMENTS ON THE DRAFT 
TREATABILITY REPORT IN SITU ANAEROBIC 
BIOREMEDIATION PILOT STUDY (INCLUDES COMMENTS 
BY GEOLOGICAL SERVICES UNIT) [SEE RECORD # 
1804 - DRAFT TREATABILITY REPORT IN SITU 
ANAEROBIC BIOREMEDIATION PILOT STUDY]

YESDTSC - BERKELEY, CA01-04-2011
CORRESPONDENCE
5

AR_N60028_001958 BLDG 0000099
SITE 00021
SITE 00024
SITE 00032

FINAL GROUNDWATER SAMPLING WORK PLAN 
(DOCUMENT ALSO CONTAINS SENSITIVE STREET 
LEVEL MAPS AND COMMERCIAL TRADE SECRETS OR 
CONFIDENTIAL COMMERCIAL INFORMATION) [CD COPY 
ENCLOSED]

YESSHAW ENVIRONMENTAL, INC.03-01-2011
REPORT
737

AR_N60028_001812 PARCEL T-111
SITE 00021
SITE 00024
SITE 00032

TRANSMITTAL OF THE FINAL GROUNDWATER 
SAMPLING WORK PLAN

YESBRAC PMO WEST03-04-2011
CORRESPONDENCE
3

AR_N60028_001811 SITE 00021
SITE 00024
SITE 00032

TRANSMITTAL OF THE DRAFT FIELD ACTIVITY REPORT, 
SOIL EXCAVATION (ENCLOSURE IS RECORD # 1808)

YESBRAC PMO WEST03-17-2011
CORRESPONDENCE
3

AR_N60028_001807 SITE 00032
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UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE DRAFT 2011 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 1985)

YESBRAC PMO WEST04-27-2011
CORRESPONDENCE
3

AR_N60028_001984 SITE 00006
SITE 00012
SITE 00014
SITE 00015
SITE 00016
SITE 00020
SITE 00021
SITE 00022
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00030
SITE 00031
SITE 00032
SITE 00033

FINAL FIELD ACTIVITY REPORT, SOIL EXCAVATION, 
POLYCHLORINATED BIPHENYL REMEDIATION 
(DOCUMENT ALSO CONTAINS SENSITIVE STREET 
LEVEL MAPS) [CD COPY ENCLOSED] {SEE RECORD # 
1902 - BRAC PMO WEST TRANSMITTAL LETTER}

YESSHAW ENVIRONMENTAL, INC.07-13-2011
REPORT
4202

AR_N60028_001903 BLDG 0000445
BLDG 0000462
BLDG 0000463
PARCEL T-111
SITE 00032
SITE TX-152(1)

TRANSMITTAL OF THE FINAL FIELD ACTIVITY REPORT, 
SOIL EXCAVATION, POLYCHLORINATED BIPHENYL 
REMEDIATION (ENCLOSURE IS RECORD # 1903)

YESBRAC PMO WEST07-15-2011
CORRESPONDENCE
3

AR_N60028_001902 SITE 00032
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

16 AUGUST 2011 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING 155 
(INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY)

YESTREVET, INC.08-16-2011
MINUTES
43

AR_N60028_001943 BLDG 0000233
BLDG 0001101
BLDG 0001103
BLDG 0001123
BLDG 0001319
BLDG 0001321
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00027
SITE 00031
SITE 00032
SITE 00033
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2010 ANNUAL GROUNDWATER MONITORING 
REPORT (INCLUDES REPLACEMENT PAGES FOR 
TABLES 9 AND 10; AND CD COPY) [SEE RECORD # 
1895 - BRAC PMO WEST TRANSMITTAL LETTER]

YESTREVET, INC.08-31-2011
REPORT
2131

AR_N60028_001896 AST 0000240
AST 0000248A
BLDG 0001207
BLDG 0001209
BLDG 0001213
BLDG 0001233
BLDG 0001311
BLDG 0001313
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00032
UST 0000240A
UST 0000240B
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
WELL 00006-
MW-01
WELL 00012-
MW-01
WELL 00012-
MW-03
WELL 00012-
MW-04
WELL 00012-
MW-05
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00012-
MW-06
WELL 00012-
MW-07
WELL 00012-
MW-08
WELL 00012-
MW-09
WELL 00012-
MW-11
WELL 00012-
MW-13
WELL 00012-
MW-14
WELL 00012-
MW-15
WELL 00012-
MW-16
WELL 00012-
MW-17
WELL 00012-
MW-18
WELL 00012-
MW-19
WELL 00012-
MW-20
WELL 00012-
MW-21
WELL 00012-
MW-22
WELL 00012-
MW-23
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00012-
MW-24
WELL 00012-
MW-28
WELL 00012-
MW-29
WELL 00012-
MW-30
WELL 00012-
MW-31
WELL 00012-
MW-32
WELL 00012-
MW-33
WELL 00012-
MW-34

PROPOSED PLAN/DRAFT REMEDIAL ACTION PLAN, 
FORMER TRAINING AND STORAGE AREA (CD COPY 
ENCLOSED)

YESTETRA TECH EM, INC.09-01-2011
REPORT
14

AR_N60028_001926 SITE 00032

PUBLIC NOTICE ANNOUNCING THE AVAILABILITY OF 
THE PROPOSED PLAN/DRAFT REMEDIAL ACTION PLAN 
FOR PUBLIC COMMENT

YESSAN FRANCISCO CHRONICLE - 
SAN FRANCISCO, CA

09-16-2011
PUBLIC NOTICE
1

AR_N60028_001925 SITE 00032
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

18 OCTOBER 2011 FINAL RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES, MEETING 156 
(INCLUDES AGENDA, VARIOUS HANDOUTS, AND CD 
COPY)

YESTREVET, INC.10-18-2011
MINUTES
45

AR_N60028_001938 AST 0000240
BLDG 0000233
BLDG 0001123
BLDG 0001319
BLDG 0001321
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00028
SITE 00031
SITE 00032
SITE 00033
UST 0000240
UST 0000248
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2011 SITE MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 1927 - BRAC PMO WEST 
TRANSMITTAL LETTER]

YESTREVET, INC.12-28-2011
REPORT
165

AR_N60028_001928 BLDG 0000066
BLDG 0000099
BLDG 0000180
BLDG 0000227
BLDG 0000233
BLDG 0000530
PARCEL T-086
SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000001
UST 0000001A
UST 0000001B
UST 0000001C
UST 0000001D
UST 0000001E
UST 0000001F
UST 0000002
UST 0000002A
UST 0000002C
UST 0000002D
UST 0000003
UST 0000004
UST 0000005
UST 0000006
UST 0000007
UST 0000009
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000010
UST 0000057
UST 0000062
UST 0000111
UST 0000140
UST 0000169
UST 0000180A
UST 0000180B
UST 0000180C
UST 0000180D
UST 0000180E
UST 0000201
UST 0000204
UST 0000204A
UST 0000204B
UST 0000204C
UST 0000204D
UST 0000221
UST 0000225A
UST 0000225B
UST 0000225C
UST 0000225D
UST 0000230
UST 0000234
UST 0000237
UST 0000238
UST 0000240
UST 0000240A
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Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000240B
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
UST 0000257
UST 0000300D
UST 0000330C
UST 0000368A
UST 0000368B
UST 0000368C
UST 0000469

TRANSMITTAL OF THE DRAFT GROUNDWATER 
SAMPLING ANNUAL STATUS REPORT (ENCLOSURE IS 
RECORD # 1968)

YESBRAC PMO WEST06-08-2012
CORRESPONDENCE
3

AR_N60028_001967 SITE 00021
SITE 00024
SITE 00032
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Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL REMEDIAL INVESTIGATION REPORT FOR OLD 
BUNKER AREA (CD COPY ENCLOSED) [DOCUMENT 
ALSO CONTAINS SENSITIVE STREET LEVEL MAPS] {SEE 
RECORD # 2013 - BRAC PMO WEST TRANSMITTAL 
LETTER}

YESTRIECO - TETRA TECH EM, INC., 
JOINT VENTURE

06-20-2012
REPORT
31758

AR_N60028_002014 AREA 01231
AREA 01233
BLDG 0000345
BLDG 0000461
BLDG 0001100
BLDG 0001101
BLDG 0001102
BLDG 0001103
BLDG 0001104
BLDG 0001105
BLDG 0001106
BLDG 0001107
BLDG 0001117
BLDG 0001143
BLDG 0001145
BLDG 0001205
BLDG 0001207
BLDG 0001209
BLDG 0001211
BLDG 0001217
BLDG 0001219
BLDG 0001227
BLDG 0001228
BLDG 0001231
BLDG 0001235
BLDG 0001237
BLDG 0001244
BLDG 0001246
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

BLDG 0001248
BLDG 0001252
BLDG 0001254
BLDG 0001301
BLDG 0001303
BLDG 0001305
BLDG 0001306
BLDG 0001311
BLDG 0001313
BLDG 0001319
BLDG 0001321
BLDG 0001323
BLDG 0001333
BLDG 0001401
BLDG 0001408
BLDG 0001410
BLDG 0001411
BLDG 0001412
PARCEL T-096
PARCEL T-097
PARCEL T-100
PARCEL T-101
PARCEL T-103
SITE 00006
SITE 00012
SITE 00020
SITE 00021
SITE 00024
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00030
SITE 00031
SITE 00032
SITE 00033

TRANSMITTAL OF THE FINAL GROUNDWATER 
SAMPLING ANNUAL STATUS REPORT (ENCLOSURE IS 
RECORD # 1978)

YESBRAC PMO WEST07-30-2012
CORRESPONDENCE
3

AR_N60028_001977 SITE 00021
SITE 00024
SITE 00032
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL GROUNDWATER SAMPLING ANNUAL STATUS 
REPORT (CD COPY ENCLOSED) [SEE RECORD # 1977 - 
BRAC PMO WEST TRANSMITTAL LETTER]

YESSHAW ENVIRONMENTAL, INC.07-30-2012
REPORT
2346

AR_N60028_001978 SITE 00021
SITE 00024
SITE 00032
WELL 00021-IP-
04
WELL 00021-IP-
08
WELL 00021-IP-
10
WELL 00021-IP-
27
WELL 00021-IP-
37
WELL 00021-
MW-01A
WELL 00021-
MW-01B
WELL 00021-
MW-02A
WELL 00021-
MW-02B
WELL 00021-
MW-03A
WELL 00021-
MW-03B
WELL 00021-
MW-04A
WELL 00021-
MW-04B
WELL 00021-
MW-05
WELL 00021-
MW-06
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00021-
MW-07A-02
WELL 00021-
MW-07B
WELL 00021-
MW-08A
WELL 00021-
MW-08B
WELL 00021-
MW-09A
WELL 00021-
MW-09B
WELL 00021-
MW-10A
WELL 00021-
MW-10B
WELL 00021-
MW-11A
WELL 00021-
MW-11B
WELL 00021-
MW-12
WELL 00021-
MW-13
WELL 00021-
MW-14
WELL 00021-
MW-15
WELL 00024-BB-
009
WELL 00024-BB-
012
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00024-BB-
018
WELL 00024-BB-
024
WELL 00024-BB-
028
WELL 00024-BB-
032
WELL 00024-BB-
036
WELL 00024-BB-
040
WELL 00024-BB-
041
WELL 00024-BB-
043
WELL 00024-BB-
046
WELL 00024-BB-
052
WELL 00024-BB-
059
WELL 00024-BB-
063
WELL 00024-BB-
067
WELL 00024-BB-
073
WELL 00024-BB-
077
WELL 00024-BB-
080
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Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00024-BB-
082
WELL 00024-BB-
086
WELL 00024-BB-
089
WELL 00024-BB-
091
WELL 00024-BB-
094
WELL 00024-BB-
097
WELL 00024-BB-
101
WELL 00024-BB-
103
WELL 00024-
MW-02A-02
WELL 00024-
MW-05B
WELL 00024-
MW-06B
WELL 00024-
MW-07B
WELL 00024-
MW-08B
WELL 00024-
MW-E
WELL 00024-
MW-N
WELL 00024-
MW-W
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

WELL 00024-
TW-01
WELL 00024-
TW-04
WELL 00024-
TW-07

21 AUGUST 2012 RESTORATION ADVISORY BOARD 
(RAB) MEETING TRANSCRIPT (INCLUDES COMMENTS 
BY RESTORATION ADVISORY BOARD (RAB) MEMBER 
DALE SMITH ON THE DRAFT HUMAN HEALTH RISK 
ASSESSMENT ADDENDUM; AND CD COPY)

YESNICCOLI REPORTING08-21-2012
MINUTES
165

AR_N60028_002006 BLDG 0000003
BLDG 0000233
BLDG 0001311
BLDG 0001313
SITE 00006
SITE 00012
SITE 00021
SITE 00024
SITE 00031
SITE 00032
SITE 00033
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE FINAL 2012 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 1987)

YESBRAC PMO WEST09-11-2012
CORRESPONDENCE
3

AR_N60028_001986 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00026
SITE 00027
SITE 00028
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2012 SITE MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 1986 - BRAC PMO WEST 
TRANSMITTAL LETTER]

YESTRIECO - TETRA TECH EM, INC., 
JOINT VENTURE

09-11-2012
REPORT
169

AR_N60028_001987 AST 0000004
AST 0000004M
AST 0000005
AST 0000005M
AST 0000006A
AST 0000006B
AST 0000006C
AST 0000006E
AST 0000006F
AST 0000006G
AST 0000006M
AST 0000034A
AST 0000034B
AST 0000103
AST 0000104
AST 0000240
AST 0000248
AST 0000456
BLDG 0000003
BLDG 0000034
BLDG 0000041
BLDG 0000062
BLDG 0000084
BLDG 0000085
BLDG 0000099
BLDG 0000102
BLDG 0000143
BLDG 0000194
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

BLDG 0000225
BLDG 0000257
BLDG 0000267
BLDG 0000284
BLDG 0000289
BLDG 0000290
BLDG 0000325
BLDG 0000330
BLDG 0000335
BLDG 0000370
BLDG 0000445
BLDG 0000461
BLDG 0000462
BLDG 0000463
BLDG 0000464
BLDG 0000520
BLDG 0000530
BLDG 0001311
BLDG 0001313
PARCEL T-015
PARCEL T-111
PARCEL T-115
SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
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Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00026
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000001
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000001A
UST 0000001B
UST 0000001C
UST 0000001D
UST 0000001E
UST 0000001F
UST 0000002
UST 0000002A
UST 0000002B
UST 0000002C
UST 0000002D
UST 0000003
UST 0000004
UST 0000005
UST 0000006
UST 0000007
UST 0000009
UST 0000010
UST 0000014A
UST 0000014B
UST 0000015
UST 0000016
UST 0000026
UST 0000029
UST 0000057
UST 0000062
UST 0000066
UST 0000085
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000111
UST 0000140
UST 0000143A
UST 0000143B
UST 0000143C
UST 0000143D
UST 0000143E
UST 0000143F
UST 0000143G
UST 0000143H
UST 0000143I
UST 0000150
UST 0000169
UST 0000180B
UST 0000180C
UST 0000180D
UST 0000180E
UST 0000201
UST 0000204A
UST 0000204B
UST 0000204C
UST 0000204D
UST 0000221
UST 0000225A
UST 0000225B
UST 0000225C
UST 0000225D
UST 0000227
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

UST 0000230
UST 0000234
UST 0000237
UST 0000238
UST 0000240
UST 0000240A
UST 0000240B
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
UST 0000257
UST 0000270
UST 0000300D
UST 0000330A
UST 0000330B
UST 0000330C
UST 0000330D
UST 0000330E
UST 0000330F
UST 0000368A
UST 0000368B
UST 0000469
UST QR08
UST YF3
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Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE DRAFT SAMPLING AND 
ANALYSIS PLAN (FIELD SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN); RADIOLOGICALLY 
IMPACTED AREAS (ENCLOSURE IS RECORD #1889)

YESBRAC PMO WEST05-10-2013
CORRESPONDENCE
3

AR_N60028_001458 SITE 00006
SITE 00012
SITE 00030
SITE 00031
SITE 00032

FINAL RADIOLOGICAL MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 2320 - BRAC PMO WEST 
TRANSMITTAL LETTER] {DOCUMENT ALSO CONTAINS 
SENSITIVE STREET LEVEL MAPS}

NOITSI GILBANE COMPANY07-01-2013
REPORT
1509

AR_N60028_002321 BLDG 0000003
BLDG 0000007
BLDG 0000233
SITE 00012
SITE 00032

TRANSMITTAL OF THE FINAL RADIOLOGICAL 
MANAGEMENT PLAN (ENCLOSURE IS RECORD # 2321)

NOBRAC PMO WEST08-01-2013
CORRESPONDENCE
2

AR_N60028_002320 BLDG 0000003
SITE 00012
SITE 00032
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE DRAFT 2013 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 724)

NOBRAC PMO WEST08-05-2013
CORRESPONDENCE
3

AR_N60028_002315 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00026
SITE 00027
SITE 00028
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Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
SITE 00143

FINAL TASK-SPECIFIC PLAN RADIOLOGICAL SURVEY 
(CD COPY ENCLOSED)

NOITSI GILBANE COMPANY11-01-2013
REPORT
40

AR_N60028_002283 BLDG 0000462
SITE 00032

TRANSMITTAL OF THE FINAL COMMUNITY RELATIONS 
PLAN 2014 UPDATE (ENCLOSURE IS RECORD # 2330)

NOBRAC PMO WEST08-08-2014
CORRESPONDENCE
2

AR_N60028_002329 SITE 00006
SITE 00021
SITE 00027
SITE 00028
SITE 00030
SITE 00031
SITE 00032
SITE 00033

FINAL COMMUNITY RELATIONS PLAN 2014 UPDATE (CD 
COPY ENCLOSED) [SEE RECORD # 2329 - BRAC PMO 
WEST TRANSMITTAL LETTER]

NOTRIECO - TETRA TECH EM, INC., 
JOINT VENTURE

08-08-2014
REPORT
99

AR_N60028_002330 SITE 00006
SITE 00021
SITE 00027
SITE 00028
SITE 00030
SITE 00031
SITE 00032
SITE 00033
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE DRAFT 2014 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 2357)

NOBRAC PMO WEST09-24-2014
CORRESPONDENCE
1

AR_N60028_002356 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029

Wednesday, January 06, 2016 Page 63 of 72



Title

UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000238
UST 0000240
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

REVIEW AND COMMENTS ON THE DRAFT 2014 SITE 
MANAGEMENT PLAN (SEE RECORD # 2357 - DRAFT 2014 
SITE MANAGEMENT PLAN)

NODTSC - BERKELEY, CA10-21-2014
CORRESPONDENCE
2

AR_N60028_002361 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029

Wednesday, January 06, 2016 Page 65 of 72



Title

UIC No. _ Rec. No.
Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000238
UST 0000240
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

REVIEW AND COMMENTS ON THE DRAFT 2014 SITE 
MANAGEMENT PLAN (SEE RECORD # 2357 - DRAFT 2014 
SITE MANAGEMENT PLAN)

NOCRWQCB - OAKLAND, CA11-18-2014
CORRESPONDENCE
3

AR_N60028_002362 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000238
UST 0000240
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Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

TRANSMITTAL OF THE FINAL 2014 SITE MANAGEMENT 
PLAN (ENCLOSURE IS RECORD # 2428)

NOBRAC PMO WEST12-18-2014
CORRESPONDENCE
1

AR_N60028_002427 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
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Record Type
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TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

SITE 00030
SITE 00031
SITE 00032
SITE 00033
UST 0000238
UST 0000240A
UST 0000240B
UST 0000248A
UST 0000248B
UST 0000248C
UST 0000248D
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UIC No. _ Rec. No.
Record Type
Approx. # Pages Record Date Author Affiliation Imaged? Sites

TREASURE ISLAND

ADMINISTRATIVE RECORD INDEX FOR SITE 32

DRAFT ENVIRONMENTAL RESTORATION RECORD PUBLIC / IR INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

FINAL 2014 SITE MANAGEMENT PLAN (CD COPY 
ENCLOSED) [SEE RECORD # 2427 - BRAC PMO WEST 
TRANSMITTAL LETTER]

NOTRIECO - TETRA TECH EM, INC., 
JOINT VENTURE

12-23-2014
REPORT
154

AR_N60028_002428 SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00019
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024
SITE 00025
SITE 00027
SITE 00028
SITE 00029
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                                                                     2

 1        TREASURE ISLAND, SAN FRANCISCO, CALIFORNIA

 2          TUESDAY, SEPTEMBER 27, 2011, 6:30 P.M. 

 3                        ---oOo---

 4           MR. CLARK:  Well, good evening, everyone, and 

 5  welcome to the Site 32 public meeting for the Proposed 

 6  Plan and Draft Remedial Action Plan, Naval Station 

 7  Treasure Island, and thank you all for coming tonight.  

 8           My name is Dave Clark.  I'm the lead remedial 

 9  project manager for Treasure Island.  And tonight we're 

10  going to discuss the Proposed Plan, which is going to be 

Page 2



09-27-11 Draft Navy-TI Pub Mtg.txt
11  open for public comment.  And we have some nice 

12  presentations for you this evening as well as a poster 

13  session to explain to you some of the details of what 

14  the Navy's proposing for remedial action for Site 32 at 

15  Treasure Island.

16           Here's the agenda for this evening, welcome and 

17  introduction, which you're experiencing right now.  Then 

18  we will move into a formal presentation regarding the 

19  CERCLA process and the CEQA process followed by a 

20  detailed explanation of the Proposed Plan and the Draft 

21  Remedial Action Plan itself.  

22           And then we will move into a request for public 

23  comments, an opportunity for anyone to ask questions 

24  that will be on the record about the Proposed Plan.  

25           And then we'll shift to a open-host forum, 

                                                                     3

 1  which is a little less formal type of presentation where 

 2  we can mingle and chat about the Proposed Plan and 

 3  possibly anything else that you want regarding Treasure 

 4  Island.

 5           And we'll probably wrap up about 8:30; but 

 6  we're, of course, here to answer any questions you have 

 7  after that if need be.

 8           So let's move in right now to talking about 

 9  CERCLA process and the environmental -- the California 

10  Environmental Quality Act, and we have Radhika from 

11  DTSC.  She's here tonight representing the Department 

12  and will enlighten us on CEQA and its -- and its 

13  intricacies.  

14           MS. MAJHAIL:  And DTSC cleanup process.  

15           Good evening, everybody.  I'm Radhika Majhail.  
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16  I'm with the Department of Toxic Substances Control.  

17  I'm a public participation specialist, and -- I am PPS, 

18  a public participation specialist, for Treasure Island 

19  sites as well.

20           So let me just go over briefly with you about 

21  the DTSC cleanup process, how this works.  

22           The first step that we have is the "site 

23  discovery" step, right there [indicating].  And this is 

24  just a step where the Department becomes aware of the 

25  site and all the contamination if there is any 

                                                                     4

 1  contamination.  

 2           After that we move into the second phase as a 

 3  preliminary assessment.  It does --  The Department does 

 4  a basic evaluation of the contamination.  And then 

 5  depending on that we either go to the remedial 

 6  investigation or, if there's no further action, then we 

 7  don't take any action.

 8           So after -- after this stage -- the big 

 9  question in this stage is, Is cleanup necessary?  Do we 

10  need to clean up?  So if it's necessary, we move into 

11  the remedial investigation phase.  

12           Now, when -- while we are in the "preliminary 

13  assessment" stage, the public participation here was -- 

14  is also doing its job.  This is the cleanup department 

15  [sic] that's doing -- you know, that work on the cleanup 

16  site but the public participation branch that work on 

17  the community profile, and they work on the public 

18  participation plan.  

19           Community profile and the public participation 

20  plan both actually are done to gauge the interest of the 
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21  community, to find out what are the concerns, the issues 

22  and interests, anything, you know, just to get -- have 

23  an idea of the community.

24           So this stage is called the "remedial 

25  investigation" stage, which is pretty much the next big 

                                                                     5

 1  stage after the PA.  And in this stage, the big question 

 2  we ask is, What is --?  How much is the contamination?  

 3  We know we need to do a cleanup, but how much is the 

 4  contamination?  What is the extent of the 

 5  contamination?  

 6           And so we do some -- you know, we do some 

 7  detailed studies; we do some detailed risk assessments 

 8  and all those detailed investigation right here 

 9  [indicating], and also in this space we decide on the 

10  cleanup plan.  We work on the cleanup plan.  

11           And then we move on to the third step here for 

12  the Proposed Plan or the Draft Remedial Action Plan, or 

13  it's just called the Draft Rap, and this is why we're 

14  here:  We are doing a public meeting on Draft Rap, or 

15  the draft -- or the cleanup plan, for Site 32 so we can 

16  get the public's input on that.  

17           At this point, right where -- at this point, 

18  we're also work -- we also work for the CEQA documents.  

19  CEQA document is -- well, we'll discuss in the -- 

20  further what it means; but for right now, just -- let me 

21  just tell you that, see, we work over here for the CEQA 

22  document as well.  It's also a draft CEQA document.  It 

23  will go out for public review.  

24           Now, after we put it out for public review for 

25  30 days, which is a public comment period, and the 
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                                                                     6

 1  public can review those both documents and submit their 

 2  comments.  

 3           Once we get the comments, the Department then 

 4  puts out the Response to Comments.  We write a document 

 5  for Response to Comments, and the Response to Comments 

 6  is usually mailed out to anybody who submitted a comment 

 7  to us.  So it's mai- -- a copy is mailed out, and it's 

 8  also available on our Web site as well.  

 9           After that stage, this becomes the -- the draft 

10  cleanup plan becomes final and then becomes the -- and 

11  it's called the ROD or the final RAP.  It's also called 

12  the Record of Decision.  

13           From here then we move into the design phase.  

14  Till now we -- all we were doing is, you know, finding 

15  out the method of cleaning up.  In the design phase, we 

16  have to start designing the cleanup method.  We put -- 

17  We do all the engineering evaluation, and we do all the 

18  engineering review; and, you know, basically, we get 

19  ready to implement that work.  

20           Once the design is completed, we move on to our 

21  implementation phase where we put -- we're doing the 

22  work.  

23           After the work is done, we go to what's the 

24  operations manage -- maintenance.  So once the work is 

25  done, we know, okay, we've -- we -- you know, the remedy 

                                                                     7

 1  has been put in place; everything is fine.  But we want 

 2  to make sure that if there is some maintenance required 

 3  after the cleanup, that is taken care of at this point.  

 4           Once everything is done, then it's called the 
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 5  "site closure" and the Department certifies the site.  

 6           Let's talk about CEQA a little bit or the 

 7  Quality Environmental Act.  Here -- well, what we -- all 

 8  the lead agencies, state agencies, by law are required 

 9  to do a CEQA evaluation of the cleanup.  It's basically 

10  just to know the impact, the environmental impact, of 

11  the cleanup.  Any cleanup we do, how will it impact the 

12  environment.  

13           For Site 32, we have to file a Notice of 

14  Exemption for CEQA because the Department's decision was 

15  to no further action, to -- no work is being done.  So 

16  we think --  So the Department thinks that it will not 

17  result in any physical change in the environment.  So we 

18  filed for a Notice of Exemption.  

19           Let's talk about what is the Proposed Plan, or 

20  what is Draft RAP?  So basically, Draft RAP is a cleanup 

21  plan, and it has all -- it has various alternatives that 

22  we look into for the cleanup plan.  So all the 

23  alternatives are in this document, plus the preferred 

24  alternative that the Department decides to go with is 

25  also in the cleanup plan.  

                                                                     8

 1           This plan is put out for public comment period 

 2  for 30 days; and when we put it out for public comment 

 3  period, it's actually just mailed out to the community.  

 4  A public notice is run on the first day of the public 

 5  comment period in the newspaper announcing the public 

 6  comment period, and then we have this public meeting 

 7  somewhere in the middle of the public comment period.  

 8           After that we go to the response of comments 

 9  that I said.  You know, we do the Response to Comments, 
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10  and then it becomes final.  

11           For Site 32, the 30-day public comment period 

12  started on September 16, and we're still in the public 

13  comment period.  We're here to take your comments if you 

14  have any comments, written.  Or you want to speak verbal 

15  comments, we can have them recorded today and will be 

16  part of our response to documents as well.  So 

17  September 16th through October 17th is the 30-day period 

18  for this site.  

19           And with that I will pass it on to Danielle.  

20  She's a project manager with Navy, and she'll go over 

21  the details of the project.

22           MS. JANDA:  Yes.  So I'm just going to talk 

23  about -- basically summarize the Proposed Plan, which if 

24  you didn't find a copy of it, they are over at the 

25  front, but they were mailed out to everybody.

                                                                     9

 1           I'm going to talk about the site background and 

 2  the investigations that we have done so far, the 

 3  remedial investigation and the cleanup that we've done.  

 4           This is where Site 32 is.  It's the northeast 

 5  side of the island.  So if you drive around the 

 6  perimeter, it's over there [indicating].

 7           This is a -- oh, it's really hard to see.  So 

 8  this is the original -- the boundaries of Site 32.  It's 

 9  about 2.6 acres.  It was formerly used for training, for 

10  tear gas training, and radiological decontamination 

11  training.  It was used to store vehicles, hazardous 

12  waste.

13           MR. STEENSON:  That's good. 

14           AUDIENCE MEMBER:  Stand right there.
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15           MS. JANDA:  Yeah.  

16           So for vehicles, hazardous waste, and various 

17  other materials; and there's also a transformer located 

18  on this site, which is one reason we looked at it in the 

19  first place is there was a known release of PCB 

20  contamination.

21           So it was originally looked at as two different 

22  parcels.  Parcel T 111 and T 115 were the original 

23  environmental sites, and then as subsequent 

24  investigation found all the contamination was in 

25  Site 32 -- well, it was -- so we labeled it Site 32 in 

                                                                     10

 1  2003, which is where all the contamination was.  

 2           This is a map of the site.  You can see the 

 3  former transformer where we know there was a leak was 

 4  right there [indicating].  This [indicating] is where 

 5  they did decontamination training, and this [indicating] 

 6  is where they did tear gas training, and this 

 7  [indicating] is just a vehicle maintenance shop, and 

 8  that [indicating] was just office buildings.  

 9           So in 1988 we did a preliminary investigation 

10  of the whole island.  Site 32 or any area in Site 32 is 

11  not actually identified at that time.  It was identified 

12  during a 1995 environmental baseline survey, and that's 

13  when we identified the two parcels.  

14           And we did a data gaps investigation after 

15  that.  So we did sampling throughout that area and we 

16  found that -- that's when we found the PCB contamination 

17  was in that boundary that we made at Site 32.  

18           And after this we did a dioxin trenching 

19  investigation.  That was based off of the locations that 
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20  we found contamination during the data gaps 

21  investigation.  

22           On a parallel scale, we did a historical 

23  radiological assessment for the whole island; and at 

24  Site 32, they specifically looked at the USS 

25  Pandemonium, which was a mock ship that was -- they 

                                                                     11

 1  placed on the site, and that's where they did their 

 2  radiological decontamination.  

 3           They basically found that the isotopes that 

 4  they used were so -- had such a short half-life that by 

 5  now they wouldn't be around anymore.  So it wasn't any 

 6  concern -- any radiological concern.  

 7           We did a screening-level ecological risk 

 8  assessment in 2007 and found because there's no 

 9  significant wildlife in the area, there's no impacts to 

10  ecological receptors.  

11           And then we did a remedial investigation and 

12  cleanup under TSCA, which I'll talk about more.  

13           This is for the remedial investigation 

14  [indicating].  All these are sampling locations that we 

15  did during the 2003 and 2006 investigations.  The orange 

16  are soil samples, and the blue are groundwater samples, 

17  and the purple are both.  

18           So we found the contaminants of concern are 

19  mostly PCBs, which are probably from that transformer, 

20  dioxins, which are just a by-product of industrial uses; 

21  and then petroleum and metal and pesticides were all 

22  found at higher levels.  

23           We compared all our detections.  We used CERCLA 

24  criteria.  We compared it --  We did a risk assessment, 
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25  which showed that all the contamination at the site 

                                                                     12

 1  poses an unacceptable risk to human health.  But we also 

 2  compared it to the TSCA criteria, which is the toxic -- 

 3  Toxic Substances Control Act, and that mostly regulates 

 4  PCBs.  And so when we compared it to the TSCA criteria, 

 5  it showed we had to clean up the PCBs in that area.  

 6           So under -- we did a -- we used a 

 7  self-implementing rule of TSCA which allowed us to go in 

 8  and clean it up.  And so our cleanup goals for that 

 9  action was to protect human health and the environment, 

10  is to remove all the contaminated soil to eliminate 

11  exposure to future users and also to allow unrestricted 

12  use and to prevent impacts to the groundwater.  

13           So this cleanup was required under TSCA, under 

14  the Toxic Substances Control Act, but we were also 

15  intending to remove any health risks that were the 

16  concern under CERCLA.  

17           So we removed about 12,500 tons of contaminated 

18  soil.  We rem- -- demolished two buildings, the tear gas 

19  training facility and the maintenance shop, because 

20  there's some contamination underneath the two buildings.

21           This is a map of the excavation.  So it was all 

22  at different depths ranging from 2 feet to 12 feet.  And 

23  this area up here [indicating] was the -- we found the 

24  most -- the deepest detections of PCBs.  So we excavated 

25  that 11 and 12 feet.  

                                                                     13

 1           And also in that area, we found elevated levels 

 2  of petroleum in the groundwater.  And so since the 
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 3  groundwater was exposed, we treated it with magnesium 

 4  peroxide.  So this is a picture of him spraying 

 5  magnesium peroxide which helps -- it augments the 

 6  bioactivity, so it degrades the petroleum 

 7  contamination.  

 8           And then we installed two monitoring wells in 

 9  the area, and we've been monitoring that quarterly ever 

10  since; and now the TPH is well below the screening 

11  levels that we had at the site.  

12           We took -- backfilled all the excavation after 

13  we took site samples and bottom samples to confirm that 

14  we excavated beyond the area of large contamination, and 

15  then we planted needed wildflowers in the areas for dust 

16  control.  

17           After that we examined all of the remaining 

18  contamination -- well, the remaining detections at the 

19  site, if there are any.  We compared them to the TSCA 

20  criteria so -- and we considered the site clean.  And we 

21  also compared them to our CERCLA criteria, and we 

22  determined that the site shows no significant health 

23  risk anymore.  

24           So we are proposing for no further action at 

25  this site because we have removed all of the PCB 

                                                                     14

 1  contamination.  That's a picture of how it looks now.  

 2  So unfortunately, the wildflowers aren't blooming.  

 3           So now we're taking comments on our Proposed 

 4  Plan and our decision.  You can either give us comments 

 5  right now or anytime throughout the night.  Those 

 6  comments are going to be put into our Record of 

 7  Decision.  We'll respond to them, and we're going to 
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 8  take your comments into account for when we finalize 

 9  that.  

10           You can --  Like I said, you can make comments 

11  now, but you can also make comments by mailing or 

12  E-mailing either Jim Sullivan or -- who works for the 

13  Navy or Media Sunga, who -- she's sitting over there.  

14  She's a representative from the Department of Toxic 

15  Substances Control.  And the final date that you can 

16  send them is October 17th.  

17           So if anyone has any comments that they want to 

18  say now, or you can take a look at the posters and walk 

19  around for a while; you can do that.  That's it of my 

20  presentation.  

21           Does anyone have any comments?  No?  This will 

22  conclude . . .

23           MS. MAJHAIL:  So any comments?  The court 

24  reporter is here.  So even if you want to give -- 

25  feel -- I mean, feel free to record your comments after 

                                                                     15

 1  looking at the posters as well if you don't want to do 

 2  it right now.

 3              (Whereupon, off record from 

 4              6:48 p.m. to 7:14 p.m.)

 5                          COMMENT

 6  BY TIMOTHY DOUGLAS:

 7           Timothy Douglas.  First of all, thank you for 

 8  everybody who came here tonight.  It's very interesting 

 9  to see what they've been doing.  

10           I've only been on the island, living here, for 

11  about two years -- or sorry -- two months, rather.  So 

12  everything is new to me, and it's interesting to see the 
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13  historical context of Treasure Island and what they are 

14  doing to clean up.  It makes me feel confident in the 

15  U.S. Navy, and I appreciate their help in cleaning the 

16  island.  

17           What else.  I'm very interested in the history 

18  of Treasure Island.  So it's interesting to see that 

19  their development plans also include preserving some of 

20  the historical buildings.  And hopefully, within ten 

21  years, it will be clean and people can live here 

22  safely.  

23           All right.  Anything else?  I don't know what 

24  else to talk about, so --

25           MS. MAJHAIL:  That's okay.  

                                                                     16

 1           MR. DOUGLAS:  Okay.  Cool.

 2           MS. MAJHAIL:  Thank you.  

 3           MR. DOUGLAS:  All right.  You're welcome.

 4           MS. MAJHAIL:  All right.  Since there is -- 

 5  there are no more comments, I request you to take the 

 6  meeting off of the record.  Thank you.  

 7              (Off record 7:15 p.m. to 8 p.m. 

 8              whereupon the record is closed with 

 9              no further public comments.)

10                         ---oOo---

11                             

12

13

14

15

16

17
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 1                  CERTIFICATE OF REPORTER

 2                             

 3          I, CHRISTINE M. NICCOLI, Certified Shorthand 

 4  Reporter of the State of California, do hereby certify 

 5  that this 18-page transcript of the foregoing meeting 
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 7  ability at the time and place aforementioned.
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ATTACHMENT D:  RESPONSIVENESS SUMMARY 
Record of Decision/Final Remedial Action Plan, Installation Restoration Site 32, Naval Station Treasure Island, San Francisco, California 

Written Comment Received on November 1, 2011 

No. Commenter Comment or Question Navy Response 
1 California 

Department 
of Public 
Health 

As requested by the Department of Toxic Substances Control, the 
Environmental Management Branch (EMB) of the California 
Department of Public Health reviewed documents associated with 
the “Proposed Plan/Draft Remedial Action Plan for Restoration 
Site 32.”  The Navy indicated “Based on Navy’s evaluation of its 
past radiological operations, which included reviewing radiological 
data in licenses, site permits, authorizations, and operating 
records, the Historical Radiological Site assessment did not 
identify any radiological impacts at Site 32.”  EMB notes the 
Radiological Historical Site Assessment states that Site 32 
contained Building 371 “USS Pandemonium” and was used for 
“decontamination training” and later demolished in 1996.  Although 
the radionuclides used at Site 32 were described as short lived 
radionuclides, there are no data supporting that the Navy used 
only short lived radionuclides and not long lived radionuclides.  
There is a possibility Ra-226 was used during “decontamination 
training” or that Ra-226 contaminated the site during prior Naval 
operations or during current remediation activities.  No 
characterization data was acquired prior to or during the 
demolition and removal of the mock ship (USS Pandemonium) 
and Building 371.  The proposed “Plan Draft Remedial Action 
Plan” did not indicate that the area has not been characterized, 
consequently it is unknown if it is radiological impacted.  EMB 
recommends the site be characterized according to MARSSIM, as 
“known leaks or spills” or “sites where radionuclides has been 
stored” are to be characterized.  The Navy is seeking radiological 
unrestricted release recommendation for Site 32.  EMB considers 
Site 32 to be potentially impacted until sufficient data are 
presented so that EMB can conclude otherwise. 

The Navy completed a Supplemental Technical 
Memorandum to the Historical Radiological 
Assessment (HRASTM) in July 2014 (TriEco-Tt 
2014).  The HRASTM supplements the findings of 
the Final Treasure Island Naval Station Historical 
Radiological Assessment (HRA) completed in 2006 
(Weston Solutions, Inc. 2006).  The HRASTM 
documents the findings of additional investigation 
relative to historical operations involving the use or 
disposal of radioactive materials associated with the 
Treasure Island portion of Naval Station Treasure 
Island since the original HRA was completed.  The 
USS Pandemonium sites, including Site 32, were 
investigated as part of the HRASTM. 
The HRASTM identified both former sites of the USS 
Pandemonium as radiologically impacted. 
The HRASTM recommended additional scoping 
surveys of the subsurface soil, former holding tanks, 
structures, and ground surface of the former USS 
Pandemonium area at Site 32 and a gamma 
walkover survey of the roadways and areas not 
previously subject to gamma walkover surveys at 
Site 32. 
The Navy is completing these additional surveys and 
will address potential radiological contamination at 
Site 32 through a separate process.  The Site 32 
record of decision (ROD)/Final RAP will not address 
potential radiological contamination at Site 32 and 
will address only chemical constituents at Site 32. 
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STATEMENT OF REASONS 
SITE 32 

NAVAL STATION TREASURE ISLAND 
SAN FRANCISCO, CALIFORNIA 

Site 32 is located at former Naval Station Treasure Island (NAVSTA TI) in San Francisco, 
California.  Former NAVSTA TI is a closed military facility under the custody and control of the 
Department of the Navy.  The Navy is addressing the release or threatened release of hazardous 
substances at Site 32 according to the requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) as amended by the Superfund 
Amendments and Reauthorization Act (SARA), and their implementing regulations in the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP).  The Department of Defense 
(DoD) was delegated the authority to address the release or threatened release of CERCLA 
hazardous substances by Executive Order 12580.  The DoD, in turn, delegated its authority to 
respond to releases of CERCLA hazardous substances on property under the custody and control 
of the Navy to the Navy.  The Navy has concluded that no further action is necessary for Site 32.  
The Navy has therefore prepared this record of decision (ROD) to document its determination of 
no further action according to CERCLA, SARA, and the NCP. 

The ROD also serves as a no further action remedial action plan (RAP) to demonstrate 
substantive compliance with state law in California Health and Safety Code Section (§) 25356.1.  
This Statement of Reasons describes how the Navy’s investigations and evaluations of potential 
risk to human health and the environment at Site 32, completed pursuant to CERCLA, result in 
substantive compliance with Health and Safety Code § 25356.1.  Relevant provisions of California 
Health and Safety Code § 25356.1(d) require that RAPs be based on the NCP and six specifically 
listed factors.  The ROD/Final RAP describes how it is based on and complies with the NCP.  The 
sections below describe how the ROD/Final RAP achieves substantive compliance with California 
Health and Safety Code § 25356.1(d). 

California Health and Safety Code § 25356.1(d)(1) – Health and Safety Risks 

Section 2.5 of the ROD/Final RAP describes the human health and ecological risk evaluations 
completed for Site 32. 

Section 2.5.1 presents the results of the human health risk assessment (HHRA).  Risk estimates 
were prepared using two different methods:  Method 1, which satisfied federal requirements; and 
Method 2, which satisfied state requirements.  Method 1 identified Aroclor-1260 (a PCB) and 
dioxins in soil as chemicals of concern (COC) for future residents.  Method 2 identified Aroclor-
1260 in soil as a COC for future construction workers and Aroclor-1260 and benzo(a)pyrene as 
COCs for future residents.  No COCs were identified for groundwater. 

From 2009 to 2010, the Navy completed a Toxic Substances Control Act (TSCA) Cleanup Action.  
As part of the TSCA cleanup action, the Navy excavated and disposed of soil containing 
polychlorinated biphenyls (PCB) above 1.0 milligram per kilogram (mg/kg) off site.  At that time, 
the Navy also removed collocated concentrations of total petroleum hydrocarbons, 
benzo(a)pyrene, lead, arsenic, and dioxins.  With the TSCA cleanup action complete, chemical 
concentrations at Site 32 are at levels acceptable for unrestricted reuse. 
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In 2014, the Navy completed an additional investigation relative to historical operations involving 
use or disposal of radioactive materials.  This investigation identified Site 32 as potentially 
impacted and recommended additional radiological surveys.  The Navy is completing these 
surveys and documenting the results.  This ROD/Final RAP does not address the potential 
radiological contamination at Site 32.  Potential radiological contamination will be addressed in a 
separate process. 

Section 2.5.2 presents the results of the Tier 1 screening level ecological risk assessment 
(SLERA).  The SLERA concluded that no action was necessary to protect terrestrial ecological 
receptors at Site 32 because of the poor quality habitat on NAVSTA TI. 

California Health and Safety Code § 25356.1(d)(2) – Effect of contamination on present, future, 
and probable beneficial uses of contaminated, polluted, or threatened resources 

Section 2.4 presents the current and potential future uses of Site 32.  According to the 2011 
Treasure Island Development Authority Disposition and Development Agreement, Site 32 is part 
of the Northern Shoreline Park.  The Northern Shoreline Park would extend along the eastern and 
northern perimeter of TI and would provide continuous public access to the shoreline.  Site 32 is 
available for this use. 

Groundwater is not currently being used as a source of drinking water, and naturally occurring 
concentrations of total dissolved solids (TDS) render the groundwater unlikely to be used in the 
future as a source of drinking water.  On January 23, 2001, the Regional Water Quality Control 
Board (Water Board) concurred in the determination that the groundwater does not have a 
beneficial use as a source of drinking water.  No other use of groundwater is planned at Site 32. 

California Health and Safety Code § 25356.1(d)(3) – Effect of alternative remedial action 
measures on the reasonable availability of groundwater resources and the availability of treatment 
technologies to significantly reduce the volume, toxicity, or mobility of the hazardous substances 

No action is necessary for groundwater at Site 32. 

California Health and Safety Code § 25356.1(d)(4) – Site-specific characteristics and the potential 
for off-site migration 

Section 2.3 and Table 1 of the ROD/Final RAP describe previous investigations by the Navy to 
characterize the conditions and contamination at Site 32.  In the TSCA cleanup action, the Navy 
excavated and removed contaminated soil, thereby eliminating the potential for off-site migration 
of contamination. 

California Health and Safety Code § 25356.1(d)(5) – Cost effectiveness of the remedial action 

No remedial action is necessary at Site 32. 

California Health and Safety Code § 25356.1(d)(6) – Potential environmental impacts of the 
remedial action 

No remedial action is necessary at Site 32. 
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California Health and Safety Code § 25356.1(e) requires that state remedial action plans contain 
a preliminary non-binding allocation of responsibility (NBAR) among all identifiable potentially 
responsible parties (PRP).  The sole purpose of the NBAR is to establish which PRPs will have 
an aggregate allocation in excess of 50 percent and can therefore convene arbitration if they so 
choose.  The NBAR, which is based on the evidence available to the Department of Toxic 
Substances Control (DTSC), is not binding on anyone, including PRPs, DTSC, or the arbitration 
panel.  If a panel is convened, its proceeding are de novo and do not constitute a review of the 
provisional allocation.  The arbitration panel’s allocation will be based on the panel’s application 
of the criteria spelled out in California Health and Safety Code § 25356.3(c) to the evidence 
produced at the arbitration hearing.  Once arbitration is convened, or waived, the NBAR has no 
further effect, in arbitration, litigation, or any other proceeding, except that both the NBAR and the 
arbitration panel’s allocation are admissible in a court of law, pursuant to California Health and 
Safety Code § 25356.7 for the sole purpose of showing the good faith of the parties who have 
discharged the arbitration panel’s decision.  DTSC sets forth the following preliminary non-binding 
allocation of responsibility for the former NAVSTA TI:  the Navy is allocated 100 percent 
responsibility. 
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