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EXECUTIVE SUMMARY 

This Remedial InvestigationlFeasibility Study (RIfFS) Report provides a comprehensive assessment 
of the nature, extent, and potential impact of contamination to human health and the environment at 
Anomaly Area 3 (AA 3), former Marine Corps Air Station (MCAS), El Toro, California. This Report 
also presents the development and evaluation of remedial alternatives to provide the decision makers 
with sufficient information to propose the most appropriate remedial alternative for AA 3. This 
Report was prepared for the United States (U.S.) Department of the Navy (DON), Southwest 
Division, Naval Facilities Engineering Command (NA VF AC SW), under Contract Task Order 
(CTO) numbers 0078 contract number N62742-94-D-0048 and CTO-006 of contract number 
N68711-03-D-5106. 

ES.1 BACKGROUND 

This Report summarizes data collection procedures and analytical results from all previous 
investigations, including results from the removal site evaluation (RSE) field investigation conducted 
primarily between October and December 2002 and additional drilling conducted during February 
2005. Results from human health screening risk assessment (SRA) and a revised ecological SRA for 
AA 3 are also included in this report. 

Responses to regulatory agency comments on the Draft SRA were incorporated into the Draft 
Expanded Site Investigation (ESI) Report (Earth Tech 2003c). The DON received and responded to 
regulator comments on the Draft ESI Report on 28 June 2004. Based on comments received from 
regulators and on subsequent discussions during Base Realignment and Closure (BRAC) Cleanup 
Team (BCT) meetings, the DON agreed that "no further action" was not appropriate, and that 
additional site characterization at AA 3 pursuant to an RIfFS was required. All regulatory comments 
that were received by the DON in response to the submittal of the Draft ESI Report (Earth Tech 
2003c) are incorporated into this RIfFS Report. 

ES.2 REGULATORY STATUS 

The Navy is addressing AA 3 pursuant to its authority under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and Defense Environmental Restoration 
Program (DERP) as provided by the Federal Facility Agreement (FF A). CERCLA contaminants 
have been detected at the site; therefore the investigation and response action selection process is 
continuing within CERCLA. As such, the FF A is the framework for the investigation and response 
action selection process. This approach has been discussed extensively during BCT meetings. AA 3 
continues to be addressed as a part of Operable Unit 2C which includes landfills at IRP Sites 3 and 5. 

ES.3 SITE DESCRIPTION 

Former MCAS El Toro is located in Orange County, California, approximately 8 miles southeast of 
Santa Ana and 12 miles northeast of Laguna Beach (Figure 1-1). Former MCAS E1 Toro covers 
approximately 4,738 acres. Land use around MCAS El Toro includes commercial, light industrial, 
and residential. MCAS E1 Toro closed on 2 July 1999, as part of the BRAC Act. 

AA 3 encompasses an area of approximately 5.14 acres (2.08 ha) and is located in the northwestern 
section of the former MCAS El Toro facility near Pusan Way, adjacent to the Agua Chinon Wash 
(Figure 1-1). AA 3 has also been designated as miscellaneous refuse (MSCR) 1, a "former refuse 
disposal area" in the BRAC Business Plan update (DON 2000). Miscellaneous refuse AA 3 refers to 
seven aerial photograph (APHO) anomaly areas (APHO 59, APHO 60, APHO 61, APHO 62, APHO 
63, APHO 64, and APHO 65) identified by Science Applications International Corporation (SAlC) 
during a review of aerial photographs taken between 1946 and 1992 (Figure 2-1 [SAIC 1993]). 
Historically, AA 3 was used as a source of borrow material. Records indicate that some of the 
borrow pits and trenches were backfilled with construction debris and later covered with 5 feet or 
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EXECUTIVE SUMMARY 

more of fill soil (IT/OHM 2000). During the RSE investigation, it was confirmed that there is an 
average of approximately 4.5 feet of soil cover with isolated areas having as little as 2 feet of soil 
cover over the construction debris. Based on a review of historical aerial photographs and 
topographic maps, placement of construction debris occurred between 1972 and 1988. 

ES.4 PHYSICAL SETTING 

The former MCAS El Toro lies on the southeastern edge of the Tustin Plain, a gently sloping surface 
of alluvial fan deposits derived mainly from the Santa Ana Mountains. Former MCAS El Toro is 
located within the Irvine Management Zone (formally known as Irvine Groundwater Forebay), 
which has been designated by the California Regional Water Quality Control Board (CRWQCB) as a 
public water supply source (CRWQCB 1995). The aquifer located directly beneath former MCAS El 
Toro is not currently used for municipal water supply; however, the groundwater near the Station is 
used for agricultural purposes. 

ES.5 PREVIOUS INVESTIGATIONS 

Previous investigations at AA 3 include the following: 

• Literature and records search 

• Site visit and visual inspection 

• Installation of 4 groundwater monitoring wells and sampling 

• Installation of 3 vadose zone vapor wells and sampling 

• Geophysical investigation 

• Exploratory trenching, including collection of subsurface soil samples for chemical 
laboratory analysis 

A literature and records search was conducted during early 1999, and the BCT conducted a site visit 
and visual inspection of the area during August 1999. IT/OHM installed monitoring wells and 
vadose zone wells, conducted a geophysical investigation of the area, advanced exploratory trenches 
at the site, and conducted a radiological screening survey as part of the exploratory trenching. A 
Technical Information Package compiling the results from these investigations was submitted to the 
BCT (IT/OHM 2000). 

ES.6 REMOVAL SITE EVALUATION 

The RSE field investigation program for AA 3 was developed using EPA's Data Quality Objectives 
(DQO) process (EPA 2000a). The RSE field investigation program was designed to supplement data 
gathered from previous investigations and to provide information sufficient to evaluate potential 
response actions for the site. The scope of work included the following: 

• Collecting soil vapor, soil, groundwater, surface water, and sediment samples to evaluate the 
impact, if any, due to waste remaining at the site; 

• Confirming the lateral limits of the waste at the site; 

• Evaluating human health and ecological risks; and, 

• Collecting soil samples to conduct a geotechnical assessment of the existing soil cover. 

The bulk of the RSE fieldwork was completed during Fall 2002 - Winter 2003; however, 
groundwater well installation and groundwater sampling activities occurred periodically through 
April 2005. 
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EXECUTIVE SUMMARY 

As part of RSE investigation, a biological site reconnaissance (BSR) was also conducted at AA 3 to 
provide biological input to the screening-level problem formulation for a ecological screening risk 
assessment (SRA), as required by the CERCLA process and in accordance with the legal 
requirements set forth under Section 7 of the Endangered Species Act of 1973, (19 U.S.C. 1536(c), 
50 CFR 402). No listed or sensitive species were observed on the study site. One listed and one 
sensitive bird species (coastal California gnatcatcher and coastal wren, respectively) and a sensitive 
mammal (San Diego desert woodrat) were documented adjacent to the site. 

ES.7 NATURE AND EXTENT 

The delineation of the wastes remaining at the site is complete, and is consistent with previous 
estimates developed using historic and current topographic maps. Site characterization indicates that 
predominantly construction-related debris was placed within the limits of AA 3. Based on results 
from two trenching activities (pre-RSE and RSE investigations) and subsurface exploration during 
the soil gas survey, the existing soil cover approximately averages 4.5 feet with isolated areas having 
as little as 2 feet of soil cover. Based on trenching activities, borehole data, and historical 
topographic maps, the lateral and vertical limits of construction debris placement, and the existing 
soil cover depth, are consistent with the initial demarcation of debris placement. One area near the 
southeast comer of the site was revised inward. The revised area of waste placement at AA 3 is 
approximately 5.15 acres (225,000 square feet). The volume of waste within AA 3 is approximately 
230,000 cubic yards. 

Air sampling results show that integrated surface air sample results are not impacted by wastes 
remaining at the site and the results are consistent with ambient air samples. Volatile organic 
compounds (VOCs) were not detected in any of the soil gas samples collected from within the debris 
placement boundary, although low concentrations of VOCs (including common laboratory 
contaminants) were detected in ambient air samples (upwind and downwind of the site) and in 
integrated surface air samples, VOCs were not detected in any of the soil gas samples collected from 
within the debris placement boundary. Methane was detected in integrated surface air samples at 
concentrations ranging from 2 to 3 parts per million by volume (ppmy), similar to ambient air 
concentrations. No significant differences were noted between upwind and downwind ambient air 
sample results. 

Methane was reported in soil gas samples at eight of 33 locations; these eight locations were 
confined to the central portion of the site, with only three central sampling locations exceeding the 
Title 27 CCR stipulated lower explosive limit (LEL) of 50,000 ppmy for methane at the site 
perimeter. Methane was not detected in any of the perimeter soil gas wells during three rounds of 
sampling. These results indicate that methane is confined to the central portion of the site and is not 
migrating to the perimeter of the site. 

Surface soil (0 - 1 foot below ground surface [bgs]) has been adequately characterized and the 
results show few exceedances of residential EPA Region 9 preliminary remediation goals (PRGs). 
Only five semi volatile organic compounds (SVOCs) at only one of 33 surface soil sampling 
locations exceeded their respective residential PRGs. 2,3,7,8-TCDD exceeded its residential PRG at 
only one of nine surface soil sampling locations analyzed for dioxins and furans. All metals that were 
analyzed were either less than PRGs or within background concentrations at all 33 surface soil 
sampling locations. Petroleum hydrocarbons were detected at very low concentrations. These results, 
coupled with site-specific risk assessments, indicate that the surface soil does not pose unacceptable 
risk to ecological and human health. 

The subsurface soil has been adequately characterized with 42 samples collected and analyzed. The 
results show few exceedances of residential EPA Region 9 PRGs. Only one SVOC in only one 
sample out of 42 samples exceeded its residential PRG. Asbestos and perchlorate were not detected 
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EXECUTIVE SUMMARY 

in any of the subsurface soil samples. Diesel range petroleum hydrocarbons were reported at 
concentrations (ranging to a maximum of 5,600 milligrams per kilograms [mg/kg]) and are generally 
not of concern. Exceedances of background and PRGs for metals were isolated and analytical results 
indicate high variability in concentrations of metals at the site, which is not uncommon and can be 
attributed to natural conditions. These results, coupled with site-specific risk assessments, indicate 
that the surface soil does not pose unacceptable risk to human health. 

Groundwater analytical results indicate that very low concentrations of CERCLA contaminants 
within and in the vicinity of AA 3. The results of the supplemental groundwater monitoring and 
statistical evaluation indicated that the groundwater data collected during the Round 9 was consistent 
with previous monitoring rounds. In addition, the statistical evaluation concluded that debris place at 
AA 3 was not impacting groundwater at the point-of-compliance wells. This finding was consistent 
with previous conclusions that there was no statistically significant of groundwater at the point of 
compliance wells. 

Although there is a complete groundwater pathway for contaminant migration due to the close 
proximity of groundwater no groundwater specific response action is recommended due to the low 
frequency of detection and no statistically significant evidence of a release at the downgradient point 
of compliance. 

Results from sediment samples collected from upstream and downstream locations on Agua Chinon 
Wash show that all detected metal concentrations were within the Station-wide soil background 
concentrations. The sediment sampling results indicate that surface water runoff and/or surface soil 
transport from AA 3 are not mechanisms of off-site transport of contamination. 

Results from surface water samples collected from upstream and downstream locations within the 
Agua Chinon Wash indicate that only two metals, aluminum and chromium were detected at 
concentrations exceeding their respective maximum contaminant levels (MCLs). However, the 
upstream and downstream concentrations of these constituents were consistent, indicating that AA 3 
is not impacting the surface water within Agua Chinon Wash. 

ES.8 RISK ASSESSMENTS 

A Tier I human health screening risk assessment (SRA) was conducted to identify chemicals of 
potential concern (COPCs) that may pose unacceptable risks to human health. Elements typically 
included in a Tier 2 assessment were included to satisfy screening requirements of EPA Region 9. 
Analytical results from surface soil (0 to 1 foot bgs), subsurface soil (0 to 10 feet bgs), and 
groundwater analyses were used to identify the human health COPCs for each exposure medium 
evaluated in the SRA. All analytes detected in surface soils, subsurface soils and groundwater were 
retained as COPCs for the human health SRA. The human health risk estimates are all within or 
below the EPA-established risk management range of 10.6 to 10-4 (for carcinogens) and hazard 
indices for (non-carcinogens) are all equal to or below 1. Results for soil and groundwater are 
summarized as follows: 

• The surface soils (0 to 1 foot bgs) and subsurface soils (0 to 10 feet bgs) indicate a generally 
acceptable risk for residential reuse scenarios, with estimated incremental lifetime cancer 
risks of 4xlO·5 for both soil intervals under a reasonable maximum exposure (RME) 
assumption. Under an average or central tendency exposure (CTE) assumption, risk 
estimates decreased by approximately an order of magnitude. Under the RME assumption, 
the risk estimates for other receptor scenarios range from less than 2xlO·6 (escorted visitor­
surface soil scenario) to a maximum of3xlO·5 (agricultural worker-subsurface soil scenario). 
A significant portion of the risk (between 66 percent and 78 percent) is attributable to B[a]P 
equivalents. Arsenic concentrations are within the Station-wide background concentrations. 
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EXECUTIVE SUMMARY 

Although arsenic contributes approximately 20 percent of the risk, its exclusion from risk 
estimates does not substantially reduce cancer risks or noncancer hazards. 

• The evaluation of human health risks associated with potential soil vapor migration from 
subsurface soil to indoor air resulted a residential excess cancer risk of 4xlO-6 and a 
cumulative noncancer hazard of less than 1 (unity). The residential excess cancer risk and 
noncancer HI associated with volatile chemicals in groundwater were below lxlO-6 and 1 
(unity), respectively. Additionally, health risks for potential industrial exposures are lower. 

• For human health groundwater pathway evaluation, the RME and CTE cancer risk estimates 
were 3xlO-4 and 5xl0-5

, respectively for a residential receptor at the site. Arsenic accounted 
for approximately three-fourths of the risk estimates. The hazard indices ranged from 7 to 6 
for the RME and CTE scenarios, respectively. The primary contributors to the noncancer 
hazard estimate are metals - antimony, arsenic, chromium, thallium, and vanadium. The 
maximum detected concentration (60.3 micrograms per liter [ug/L]) and the exposure point 
concentration of arsenic (11.0 ug/L) exceed the current MCL of 10 ug/L; however, arsenic 
concentrations in groundwater are within the ambient concentrations reported at other 
groundwater wells at the former MCAS El Toro. 

An ecological screening risk assessment (SRA) was performed to assess the risks to ecological 
receptors from exposure to chemicals present at AA 3. The SRA fulfilled both the requirements of 
an EPA SRA and a u.s. Navy Tier 1 ecological risk assessment (ERA). The SRA used existing data 
and conservative assumptions regarding contaminant exposure in a two-step process to determine if 
additional ERA work was warranted for the site. Step 1 included a site description, habitat 
assessment, pathway identification/problem formulation, and toxicity evaluation. Step 2 involved 
first estimating exposure based on conservative assumptions and then estimating risk by comparing 
the media-specific exposure point concentrations (EPCs) to conservative, screening-level, media­
specific benchmark values. At this point, a scientific management decision point (SMDP) was made 
to determine if the exit criteria for Tier 1, Step 2 have been met. Surface soil samples (0 to 1 foot 
bgs) that were collected as part of the RSE investigation and trench samples collected between 1 and 
6 feet bgs were used to represent the exposure zone for SRA purposes. Concentrations of 11 metals, 
two polynuclear aromatic hydrocarbons (P AHs) groups, diethylphthalate, and dioxins/furans 
(mammal and bird) in surface soil, six metals in sediment, and 11 metals in surface water had hazard 
quotient (HQ) values equal to or greater than 1. Therefore, the site failed the SRA for soil and 
sediment, and water and the ERA process for the site continued to Tier 2, Step 3a Baseline Risk 
Assessment (BERA). 

The ecological BERA Tier 2, Step 3a used the same representative species, exposure pathways, and 
toxicity reference values (TRVs), with refined exposure assumptions to more accurately estimate the 
potential risk to ecological receptors from chemicals of potential concern (COPECs) that failed the 
conservative Tier 1 screening process. Five metals in soil, antimony, cadmium, nickel, selenium, 
and zinc, had HQ values greater than 1 after the Tier 2, Step 3a risk calculations. However, four 
metals maximum soil concentrations (0 to 6 feet bgs) were within the Station-wide background 
concentrations. The fifth metal (selenium) exceeded the Station-wide background concentration. 
However, selenium concentrations in western soils are variable and can be locally high. Because 
there is no evidence of an anthropogenic source for the other soil metals, it is assumed that site 
activities did not result in a release of these metals (including selenium) that would cause adverse 
effects to terrestrial wildlife at AA 3. Evaluation of the ecological risk from other media suggests 
that anthropogenic activities have not had a negative effect on ecological receptors. 

vii 



EXECUTIVE SUMMARY 

ES.9 CONCLUSIONS OF THE RI 

Based on the conclusions cited above, investigation of all media (air, soil, soil gas, groundwater, 
sediment, and surface water) and site characterization for contiguous areas associated with AA 3 are 
complete. The human health and ecological risks have been quantified and are within acceptable 
risk management ranges. However, due to the presence of construction related debris, its proximity 
to groundwater, and the presence of elevated methane concentrations in soil gas samples from the 
central portion of the site, an evaluation of response actions necessary for continued protection of 
human health and environment is recommended. 

The statistical evaluation of data from nine rounds of monitoring concluded that historical activities 
at AA3 have not resulted in statistically significant release of constituents to groundwater at the point 
of compliance. Additionally, a significant portion of the risk associated with groundwater at 
Anomaly Area 3 is attributable to ambient levels of arsenic. Therefore, no groundwater specific 
response action is planned for Anomaly Area 3. However, groundwater monitoring would be 
conducted consistent with potential action-specific ARARs for soil for capping alternatives where 
landfill closure and postclosure requirements may be potentially relevant and appropriate. 

ES.10 FEASIBILITY STUDY 

The purpose of the FS is to present the development and evaluation of remedial alternatives and to 
provide adequate information for decision makers to propose the most appropriate alternatives for 
AA 3. The selection of a preferred alternative will occur following a review of this document by 
regulatory agencies and the public. The preferred alternative will be stated in the Proposed Plan and 
the Record of Decision documents for AA 3. 

The remedial action objectives (RAOs) developed for AA 3 as part of this FS are: 

• Minimize direct contact with the landfill wastes. 

• Control runon, runoff and erosion; minimize infiltration and potential contaminant leaching 
to groundwater. 

• Mitigate landfill gas migration consistent with DON's agreement with FFA Signatories and 
the California Integrated Waste Management Board (CIWMB) (see below). 

• Minimize contact between surface water in the wash (Aqua Chinon Wash) and the landfill 
waste. 

The DON reached an agreement with FF A signatories, including the CIWMB, regarding institutional 
controls (lCs) and access restrictions pertaining to the landfill gas control measures at AA 3 in a 
letter dated 24 June 2004. This agreement was based on the results of the following: landfill gas 
investigations; anticipated post closure land use; the DON's consultation with representatives of 
CIWMB and the Department of Toxic Substances Control (DTSC) at a meeting on 4 December 
2003; and subsequent discussions with CIWMB and other FFA signatories via email, letter, 
telephone conferences on 5 February and 18 February 2004. 

The CIWMB along with other FF A signatories concurred on the following measures proposed by the 
DON to address the underlying concern of potential landfill gas migration at AA 3: 

1. Implementation of an appropriate response action at AA 3; 

2. Installation of an active landfill gas collection system or gas vent system during remedy 
implementation at AA 3. The system will remain inactive or will passively vent landfill gas 
unless a contingency for active gas extraction is triggered based on monitoring results. 
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Although inactive, wells/pipes installed within the waste will be used to monitor landfill gas 
inside the waste itself, providing an early warning feature; 

3. As an additional safety feature, construction of passive gas control gravel trenches within the 
compliance monitoring zone during remedy implementation; 

4. Implementation of the CIWMB monitoring protocol with installation of compliance landfill 
gas monitoring probes within 50 feet of the waste boundary. The perimeter will be monitored 
to demonstrate that landfill gas is not migrating off-site. Once adequate data are collected, and 
with CIWMB concurrence, monitoring would be discontinued and rcs and access restrictions 
would be removed; and, 

5. Implementation of rcs and access restrictions within approximately 100 feet of the waste 
boundary (including the 50-foot compliance monitoring zone plus another 50 feet as an 
additional safety buffer zone). Within this 100-foot buffer zone, any future construction of 
structures would require obtaining approval from the DON and the CIWMB. 

ES.10.1 Feasibility Study Evaluation 

The following four remedial alternatives were developed for AA 3, one of which has four options: 

• 
• 
• 

Alternative 1: No Action 

Alternative 2: Limited Grading, Monitoring, and Institutional Controls (ICs) 

Alternative 3: Containment, Monitoring, and Institutional Controls 

- Alternative 3a: Containment with Evapotranspiration (ET) Cover 

- Alternative 3b: Containment with Title 27 Prescriptive Cap 

- Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Geosynthetic Clay Liner (GCL) 

- Alternative 3d: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FML) 

• Alternative 4: Clean Closure and Groundwater Monitoring 

ES.10.2 Comparative Evaluation of Alternatives 

Table ES-I compare costs for each alternative evaluated under the FS for AA 3. 

The following summarize the results of the comparative evaluations of the alternatives developed for 
AA3. 

• The installation of the landfill covers as part of Alternative 3 may result in the lateral 
migration of landfill gas beyond the 100-foot buffer zone. In that event, the landfill gas 
controls proposed by the DON and agreed to upon by the CIWMB would be triggered. 
Consequently, compliance with the 27 CCR §20921(a)(I), (2), and (3) and 27 CCR 
§21160(b) requirements for landfill gas monitoring controls will be maintained. As a result, 
the threshold requirement of not exceeding 5 percent by volume in air at the facility property 
boundary will be met. 

• Alternative I, No Action, does not add a landfill cover or provide erosion control. The 
existing soil layer prevents contact with landfill wastes and reduces infiltration into landfill 
materials. However, since the site is currently ungraded, portions of the site are subject to 
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ponding and potential infiltration. Therefore, Alternative 1 is not considered protective of 
human health and the environment. 

Table ES-1: Cost Comparison of Remedial Alternatives 

Alternative Capital Cost (millions) a 
Operation and Maintenance 

Costs (millions)a 
Grand Total Costs 

(millionst 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 3a 

Not Applicable 

1.46 

3.16 
....................................................... _ ............ . 

Alternative 3b 
............................................................................... _ ......................... + 

Alternative 3c 

Alternative 3d 

Alternative 4 b 

Notes: 

3.38 
. ..... _ .......... 1 ..... 

2.77 

3.23 

Scenario 1: 36.80 
Scenario 2: 30.65 
Scenario 3: 24.80 

Not Applicable Not Applicable 

2.98 4.44 

3.29 6.46 

3.29 6.67 
..................................................................................................................... 

3.29 

3.29 

Scenario 1: 0.52 
Scenario 2: 0.52 
Scenario 3: 0.52 

6.07 

6.53 

Scenario 1: 37.33 
Scenario 2: 31.18 
Scenario 3: 25.32 

a Costs do not include the Present Value Discount Factor (2.8%). 
b Three scenarios were developed for Alternative 4 costs: Scenario 1 (50% hazardous waste/50% non-hazardous waste); 

Scenario 2 (25% hazardous waste/75% non-hazardous waste); and, Scenario 3 (100% non-hazardous waste). 

• Alternative 2 includes limited grading and construction of a finger dike and placement of rip 
rap to prevent erosion and control stormwater flow in the vicinity of AA 3. Access controls, 
such as fences and signs, should prevent inadvertent contact with wastes. ICs would restrict 
land-use that may lead to unacceptable risk to human health and the environmental and 
prevent activities that could threaten the integrity of the existing cover. For these reasons, 
Alternative 2 is considered protective of human health and the environment. 

• Alternative 1, which is no action, does not trigger ARARs. Alternative 2 would comply with 
CCR Title 22 and Title 27, and 40 CFR 258 requirements for closure and post-closure of 
landfills identified as potential ARARs. Alternatives 3 would also comply with potential 
ARARs for the closure and post-closure of landfills. Alternative 4 would comply with clean 
closure requirements of CCR Title 22 identified as potential ARARs. The potential ARARs 
identified for AA 3 are presented in Appendix H of this report. 

• Alternative 3, Containment, Monitoring, and IC, involves construction of a landfill cover 
with erosion and landfill gas control measures. Construction activities at AA 3 would result 
in added short-term risks to workers and the surrounding community during implementation 
compared to Alternatives 1 and 2 due to consolidation of wastes and fugitive-dust releases. 

• Alternative 3a (ET cap) prevents contact with landfill wastes, mitigates erosion, controls 
landfill gas migration and reduces infiltration and potential migration of contaminants to 
groundwater. Alternative 3a provides performance equivalent to the prescriptive standard 
(clay) cap (Alternative 3b) in preventing potential migration of contaminants to groundwater 
where they could pose a risk to human health and the environment. For this reason, 
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Alternative 3a is expected to comply with potential ARARs identified for AA 3 for closure 
of a landfill by constructing engineered alternative to prescriptive cover. 

Alternatives 3b (Title 27 prescriptive cap), 3c (GCL liner), and 3d (FML liner) prevent 
contact with landfill wastes, mitigate erosion, control landfill gas migration and reduce 
infiltration and resultant potential migration of leachate to groundwater. These alternatives 
would comply with potential ARARs identified for AA 3. Both Alternatives 3c and 3d are as 
effective as the prescriptive (clay) cap (Alternative 3b) in preventing potential migration of 
contaminants to groundwater where they could pose a risk to human health and the 
environment. 

• Of the four Alternative 3 options, Alternative 3a can be implemented in a shortest period of 
time. In addition, the native soil cover used in Alternative 3a is resistant to desiccation and 
cracking, as well it is easy to maintain and repair. The CRWQCB has indicated that this type 
of cover is preferred in semiarid climates such as the former MCAS El Toro. However, this 
type of cover is not as effective in areas where reuse requires irrigation (i.e., recreational 
parks). 

• Of the four Alternative 3 options, Alternative 3c is the least costly and is the easiest to 
implement. This is because the geosynthetic clay liner included in the alternative does not 
require specialized equipment or labor to install. Alternative 3d is easier to install than the 
clay layer but still requires skilled labor. 

• The clay liner used in Alternative 3b is subject to desiccation in arid climates and to cracking 
due to differential settlement. The flexible membrane liner can withstand large differential 
settlement and is not subject to desiccation and cracking. The clay liner is also more difficult 
to maintain and repair than both, the geosynthetic clay liner and the flexible membrane liner. 

• The flexible membrane liner barrier used in Alternative 3d is expected to be slightly more 
reliable than the geosynthetic clay liner barrier used in Alternative 3c because it is more 
resistant to root penetration. In addition, this type of liner is preferred in areas where reuse 
requires irrigation (i.e., recreational parks). 

• Alternative 4, Clean Closure, is the most effective in meeting potential ARARs identified for 
AA 3 and is also the most effective in meeting RAOs; however, this alternative is extremely 
expensive compared to the other alternatives presented in the FS. 
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Anomaly Area 3 Introduction 

This Remedial InvestigationlFeasibility Study (RIlFS) report provides a comprehensive assessment 
of the nature, extent, and potential impact of contamination to human health and the environment by 
evaluating the results of all investigations at Anomaly Area 3 (AA 3), former Marine Corps Air 
Station (MCAS), El Toro, California. This Report also presents the development and evaluation of 
remedial alternatives and provides adequate information to the decision makers to select the most 
appropriate remedial alternative for AA 3. The selection of a preferred alternative will occur 
following a review of this document by regulatory agencies and the public. The preferred alternative 
will be stated in the Proposed Plan and the Record of Decision documents for AA 3. 

This Report was prepared for the United States (U.S.) Department of the Navy (DON), Naval 
Facilities Engineering Command Southwest (NAVFAC SW), under Contract Task Order (CTO) 
number 0068 contract number N62742-94-D-0048. 

This Report presents the data collection procedures and analytical results of all previous 
investigations, the results of the removal site evaluation (RSE) field investigation (Earth Tech 2002a) 
conducted primarily between October and December 2002 and additional drilling conducted in 
February 2005. The results of the human health screening risk assessment (SRA) and revised 
ecological SRA for AA 3 are also included in this Report. An ecological SRA was performed to 
estimate the risks posed by the site to the ecological receptors by using the analytical results of all 
investigations conducted at the site. A Draft Screening Ecological Risk Assessment, Removal Site 
Evaluation, Anomaly Area 3 (Earth Tech 2003a) presented the SRA methodology, selection of the 
representative species, exposure parameters and the results of the SRA. This Report was submitted to 
the Base Realignment and Closure (BRAC) Cleanup Team (BCT) on 13 May 2003, for their review, 
comment, and concurrence on the SRA methodology and selection criteria for the site. Also, a 
working draft of the baseline ecological risk assessment (BERA) was also presented in the draft 
report. 

The regulatory agency comments on the draft SRA were incorporated and presented in the Draft 
Expanded Site Investigation (ESI) report (Earth Tech 2003c). The DON received and responded to 
the regulator comments on the Draft ESI Report on 28 June 2004. Based on the comments received 
from the regulators and subsequent discussions during BCT meetings, the DON agreed that 
additional site characterization of AA 3 pursuant to a RIIFS was required and that a "no further 
action" determination of the Draft ESI Report was not appropriate at this stage of the process. 
Therefore, the preparation of the RIfFS document was initiated. All the regulatory comments that 
were received by the DON in response to the submittal of the Draft ESI Report (Earth Tech 2003c) 
were incorporated into the Draft RIlFS report (Earth Tech 2005d). The DON received and responded 
to the regulator comments on the Draft RIlFS report on 23 July 2007, and 17 December 2007, 
respectively. All the regulatory comments that were received by the DON in response to the 
submittal of the Draft RIlFS report (Earth Tech 2005d) are incorporated into this Report. 

1.1 PROJECT DESCRIPTION AND BACKGROUND 

The former MCAS El Toro is located in Orange County, California, approximately 8 miles southeast 
of Santa Ana and 12 miles northeast of Laguna Beach (Figure 1-1). The former MCAS El Toro 
covers approximately 4,738 acres. Land use around MCAS El Toro includes commercial, light 
industrial, and residential. The former MCAS El Toro closed on 2 July 1999, as part of the BRAC 
Act. 
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The DON conducted an Initial Assessment Study at the fonner MCAS El Toro in 1985 (Brown and 
Caldwell 1986) and a Site Inspection Plan of Action during 1987 and 1988 (James M. Montgomery 
Engineers, Inc. 1988). 

The fonner MCAS El Toro was added to the National Priorities List (NPL) of the Superfund 
Program on 15 February 1990 due to volatile organic compound (VOC) contamination at the fonner 
MCAS boundary and in the agricultural wells west of the fonner MCAS El Toro. A Federal 
Facilities Agreement (FF A) was signed by the Marine Corps and the DON in October 1990 with the 
Environmental Protection Agency (EPA) Region 9, California Department of Health Services (DHS) 
(part of which is currently the Department of Toxic Substances Control [DTSC]), and the California 
Regional Water Quality Control Board, Santa Ana Region (CRWQCB). 

In March 1993, the fonner MCAS El Toro was placed on the list of military facilities scheduled for 
closure under the BRAC Act. The BCT includes representatives from NA VFAC SW, EPA, DTSC, 
and CRWQCB, and was fonned to oversee implementation of the FFA. 

Implementation of the FF A at fonner MCAS El Toro included the following investigations and 
studies at various sites: an Air Quality Solid Waste Assessment Test (Air SWAT), a Phase I RI, a 
Phase II RI, and a FS. The DON routinely conducts Station-wide groundwater sampling. 

1.2 REGULATORY STATUS AND GUIDANCE DOCUMENTS 

The Navy is addressing AA 3 pursuant to its authority under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and Defense Environmental Restoration 
Program (DERP) as provided by the FF A. CERCLA constituents have been detected at the site; 
therefore the investigation and response action selection process is continuing within CERCLA. As 
such, the FF A is the framework for the investigation and response action selection process. This 
approach has been discussed extensively during BCT meetings. AA 3 continues to be addressed as a 
part of Operable Unit 2C which includes landfills at Installation Restoration Program (IRP) Sites 3 
and 5. 

In addition, investigation and subsequent recommendation of the response action will be in 
accordance with the following guidance: 

• Final Work Plan Phase II RIIFS, MCAS El Toro (Bechtel National, Inc. [BNI] 1995) 

• Conducting Remedial InvestigationslFeasibility Studies for CERCLA Municipal Landfill 
Sites (EPA 1991a) 

• Guidance for Perfonning Site Inspections Under CERCLA (EPA 1992a) 

• Presumptive Remedy for CERCLA Municipal Landfill Sites (EPA 1993a) 

• Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 
(EPA 1996) 

1.3 REPORT ORGANIZATION 

This RIlFS Report consists of the main report and 13 appendices. The sections are organized to 
present the background infonnation and the results of previous investigations (prior to RSE 
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investigation) in Sections 1.0 through 3.0. The field investigation methods, results, and conclusions 
of the RSE investigation are presented in Sections 4.0 through 6.0. Section 7.0 presents the 
contaminant fate and transport information. Section 8.0 presents the human health SRA protocol and 
results. The Ecological Risk Assessment (including the SRA and BERA) for the site is presented in 
Section 9.0 of the Report. Section 10.0 presents the conclusions of the RI. Section 11.0 presents the 
identification and screening of remedial alternatives as part of the FS. Section 12.0 presents the 
development of remedial alternatives for AA 3. Section 13.0 presents the detailed analysis of the 
remedial alternatives identified for the AA 3. This section also presents the comparative analysis of 
the remedial alternatives against the nine National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) criteria. Section 14.0 presents a summary of the FS activity. Section 15.0 is 
a compilation of all references cited in the main text and/or appendices. Appendices present specific 
information from the RSE field investigation, biological habitat assessment, and the human health 
and ecological risk-based screening (RBS). 

Section 1 - Introduction. This section consists of the project introduction, description, and 
background. 

Section 2 - Site Background. The site background and description are presented in this section. 

Section 3 - Previous Environmental Investigations. The results of all previous investigations at 
the site are presented in this section. The section includes environmental investigations conducted 
during 1999 and 2000: geophysical investigation; exploratory trenching; and subsurface soil, 
perimeter soil gas, and groundwater sampling information. Relevant information regarding 
concurrent groundwater radionuclide evaluation and soil radiological assessments (including AA 3) 
is also presented in this section. 

Section 4 - RSE Study Area Investigation. The RSE field investigation boundaries, methodologies 
protocol, and sampling information are presented in this section. The RSE field investigation 
sampling design was based on the EPA data quality objectives (DQOs) process. The sampling 
information provided in this section is organized to support the project DQOs. 

Section 5 - Physical Characteristics. This section presents the updated geological, hydrogeological 
and geotechnical information gathered during the RSE field investigation. This section also presents 
the results of the biological habitat assessments (HAs) that were conducted in October 2002 (winter 
survey) and June 2003 (spring/early summer survey). 

Section 6 - Nature and Extent of Contamination. This section presents the analytical results of 
various media samples (air, soil gas, soil, groundwater, sediment, and surface water) that were 
collected and analyzed to evaluate the nature and extent of contamination. Results from all 
investigations are evaluated in this section. 

Section 7 - Fate and Transport. This section presents the fate and transport evaluation for the AA 
3 site. The contaminant fate and transport analysis is used to assess the physical and chemical 
changes that may occur to the contaminants and to analyze site-specific transport mechanisms that 
may act upon them. 

Section 8 - Screening Risk Assessment - Human Health. This section presents the methodologies 
and the results of human health SRA performed using the analytical results of surface (O-foot to 
I-foot below ground surface [bgs]) and subsurface (O-foot to 10 feet bgs) soil samples for potential 
receptors and pathways at the site. The human health risk assessment (HHRA) presented in the Draft 
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ESI Report (Earth Tech 2003c) was revised and is presented in this RIlFS Report. This section 
incorporates all regulatory comments on the Draft ESI and the Draft RIlFS Report. 

Section 9 - Screening Risk Assessment - Ecological. This section presents the methodologies and 
the results of the ecological SRA performed using the analytical results of soil samples (0 to 6 feet 
bgs) for ecological representative species and pathways at the site. This ecological SRA was 
prepared in response to the comments provided by the BCT members on the Draft Report (Earth 
Tech 2003a) and the Draft ESI Report (Earth Tech 2003c). This section incorporates the results of 
the winter and spring/early summer biological surveys, includes revisions to the ERA based on the 
BCT comments, and presents the results of both the SRA and the BERA. 

Section 10 - Conclusions of the RI 

Section 11 - Identification and Screening of Remedial Technologies 

Section 12 - Development of Remedial Alternatives 

Section 13 - Detailed Analysis of the Remedial Alternatives. This section presents the 
comparative analysis of remedial alternatives 

Section 14 - Summary of Feasibility Study 

Section 15 - References 

Appendix A - Logs. Subsections of this appendix are: Al - Trench Excavation Logs, A2 -
Groundwater Monitoring Well Logs, A3 - Perimeter Gas Monitoring Well Logs, A4 - Soil/Soil gas 
Survey Borehole Logs, AS - Photographs of Continuous Cores - MWll through MW14 and BRO 1. 
Appendices A through G will be presented in a compact disk. 

Appendix B - Sampling Information 

Appendix C - Cone Penetrometer Survey Information 

Appendix D - Data Validation Reports 

Appendix E - Risk Assessments - El: Human-Health Risk Assessment and E2: Ecological Risk 
Assessment 

Appendix F - Geotechnical Laboratory Report 

Appendix G - Response-to-Comments 

Appendix H - ARAR Evaluation 

Appendix I - HEC-RAS Model 

Appendix J - RACER Cost Estimates 

Appendix K - UNSAT -H Model 

Appendix L - CIWMB Agreement Letter 

Appendix M - Final Technical Memorandum, Anomaly Area 3, Supplemental Groundwater 
Monitoring 

Appendix N - MOA Between DTSC and the DON and Two Sample Environmental Covenants 
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2. SITE BACKGROUND 

2.1 LOCATION 

Site Background 

AA 3 encompasses an area of approximately 9 acres and is located in the northwestern section of 
former MCAS EI Toro facility near Pusan Way, adjacent to the Agua Chinon Wash (Figure 2-1). AA 
3 has also been designated as miscellaneous refuse (MSCR) 1, a "former refuse disposal area" in the 
BRAe Business Plan update (DON 2000). MSCR AA 3 refers to seven aerial photograph (APHO) 
anomaly areas (APHO 59, APHO 60, APHO 61, APHO 62, APHO 63, APHO 64, and APHO 65) 
identified by Science Applications International Corporation (SAlC) during a review of historical 
aerial photographs taken between 1946 and 1992 (SAlC 1993). These APHOs and their 
corresponding anomalies are listed in Table 2-1. 

Table 2-1: APHO List 

SAIC 
Photograph 
Year APHO Anomaly 10 i Description of the Anomaly 

1946 APHO 59 (SAIC 20) I An area encompassing three areas of apparent extraction 
.......... H._ ................................................. t ...... . ..................................... _ ...................... _+ 

1952 APHO 60 (SAIC 64) I Quarried extraction areas 
............ + .................... . 

1960 APHO 61 (SAIC 106) I Quarried extraction areas 
-····1·····9······6······7·························· ... · .............. ; APHO··62 (SAIC 156) .... , lln <>~Q~~~:~~~i~~.:~ .~~. Agua Chinon Wash with pos~ib-I-~···;~i~~~···~;··· 

. . ........ ' ",rea 

1981 APHO 63 (SAIC 443) An area of extraction near Agua Chinon Wash that has been 

._ ........................................................ ./...... ................................ _.................................J .... r.~~~~~~~~~?.....-.......................................................... . .............................................. _.- ................................... - ............................... _ ..... . 

1988 

1992 

! APHO 64 (SAIC 536) ............... + .......... . 
. APHO 65 (SAIC 564) 

A former extraction area near Agua Chinon Wash that has been filled 

A graded area 

The APHO anomalies identified by SAlC are associated with AA 3 and include features that are not 
contiguous with the study boundary. These non-contiguous anomaly features are shown on Figure 2-
1 and are discussed below. 

These non-contiguous features include the following anomalies: APH060-1952C, APH060-1952D, 
APH061-1960A, APH061-1960B, APH061-1960D, APH061-1960E, APH061-1960F, and 
APH062-1967B. All other anomalies associated with these APHOs (APH059-1946A, 
APH059-1946B, APH059-1946C, APH060-1952A, APH060-1952B, APH061-1960C, 
APH062-1967A, APH063-1981A APH064-1988A, and APH065-1992A) lie within the AA 3 
investigation boundary. 

2.1.1 APHO 60 

APHO 60 corresponds to anomaly SAlC 64 of the 1952 SAlC APHO (Table 2-1). APH060 is 
associated with three anomalies; APH060-l952A, APH060-l952B, and APH060-l952C, and were 
identified as extraction areas. These are presented in Figure 2-1. 

APH060-1952C, an extraction area, is located east of the currently demarcated AA 3 site. The 
Wherry Housing area presently occupies part of this area. Based on a review of APHOs taken 

'", through 1971, this area of apparent extraction remained unfilled. In addition, the 1972 Wherry 
) Housing grading plans show this anomaly as requiring engineered backfill. Based on this evaluation, 
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it is unlikely that this area would contain construction debris. As a result no further investigation is 
recommended. 

APH060-1952D. A review of the 1952 SAlC photograph shows the presence of another anomaly 
identified as SAlC 66. The anomaly designated as APH060-1952D is shown in Figure 2-1 and is 
located southwest of the current study boundary. The SAIC report identifies this anomaly as a 250-
foot-long trench. 

A review of subsequent APHOs and the 1978 grading plans for Building 722 show that this area had 
not been filled. This area was subsequently graded (cut) as part of asphalt paving around the 
building. Based on these observations it is unlikely that construction debris was placed within this 
trench and no further investigation of this area is recommended. 

2.1.2 APHO 61 

APHO 61 corresponds to the 1960 SAlC APHO anomaly SAIC 106 (Table 2-1). There are two 
anomalies associated with APHO 61 and these two areas are identified as APH061-1960A and 
APH061-1960B and are presented in the Figure 2-1. 

APH061-1960A, a quarry (extraction) area, is located outside the Station boundary to the west of 
AA 3 site. The SAlC report describes APH061-1960A as an area probably used as a material source 
for the former MCAS El Toro construction activities. This anomaly is not within the general vicinity 
of AA 3 (see Figure 2-1). A review of the subsequent APHOs does not yield evidence of this feature 
persisting or any backfilling activities at this area. This area was not identified as an anomaly in any 
of the subsequent APHOs, and no further investigation is recommended. 

APH061-1960B is described as a cleared area (grading) for cultivation and is located north of AA 3. 
This anomaly is not within the general vicinity of AA 3 (see Figure 2-1). Similar to APH061-
1960A, a review of the subsequent APHOs did not yield evidence of this feature persisting or any 
other activities conducted at this area. This area was not identified as an anomaly in any of the 
subsequent APHOs. This area was subsequently graded in 1972-1973 as part of the construction of 
Wherry Housing. Based on these observations, no further investigation of these areas is 
recommended. 

APH061-1960D, APH061-1960E, and APH061-1960F. These anomalies are part of SAlC 
Anomaly 107 and were identified in the 1960 APHO. These anomalies are located within the Wherry 
Housing area, and correspond to locations of cleared/disturbed ground. These areas appear to remain 
unfilled through to 1971. In addition, the 1973 construction drawings for Wherry Housing indicate 
that these areas were part of grading operations. It is unlikely that these areas would have been 
backfilled with construction debris or waste; therefore, no further investigation is recommended. 

2.1.3 APHO 62 

APHO 62 corresponds to the 1967 SAlC APHO anomaly SAlC 155 (APH062-1967B in Figure 2-
1). 

APH062-1967B (SAlC 155). This area corresponds to anomalies APH060-1952D and APH061-
1960D, and lies within the Wherry Housing area. This area was part of grading operations for the 
Wherry Housing; therefore, no further investigation is recommended for this area. 

2-2 



SENSITIVE RECORD 

M60050_004321 
MCAS EL TORO 

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE 
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING 

FIGURE 2-1 - SITE LOCATION MAP 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY o SAN DIEGO, CA 92132 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 



E 

<Xl 
o 
o 
C\I 

c-.; 
o 

:::: 
o ... 

£:) 

0) 
0) 

~ 

iii 

~ UkG APLO~.Ul RUNIC ~,d r 
fOPM::R R,)SI-.[1 £":--r ~If;:-

/-0hL ARc.L.f'H, n",;)NIC :;, E. 

R8CY.t. I Tt.~.l S ~l. 

APH060-1952A 

1946 1952 

1981 1988 

SENSITIVE 

APH061-1960B 

1960 

..>.F:.... ~ .. ' 
~~ ),-~ ~ 

1992 

NOTES: 

Anomalies depicted are approximate and based on 
aerial photographic interpretations from 1946 
through 1992 (SAIC 1993) 

f 

fj 
NORTH 

0 500' 
I ! 

SCAlE: 1"= 

1'1 I-f I'j. 
) ~V: -< R(' ,It 

1,000 FEET 
I 

1,000' 

1967 

LEGEND: 

o 1946 

1952 

1960 

o 1967 

o 1981 

o 1988 

• 1992 

-- - - --FORMER MCAS 
EL TORO 
BOUNDARY 

•••....••..•••• .••.••••..... ·Anomaly Area 3 Boundary 
(Approximate) 

RI /FS Report 

Site Location Map 

Anomal Area 3 

Date 04-08 Former MCAS EI Taro 
Project No. ® EarthTech 

29307 

Draft Final 

Figure 

2-1 
- A t'lCO International ltd Company 

~~----------------------------------------------------------------------------------------------------------------------------------------~------~--------------------~----~ 
SENSITIVE 2-3 



'\ 
\ 
) 

/ 

May 2008 
DeN: ET-0048-0068-0005 

2.2 LAND USE 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 Site Background 

Historically, AA 3 was used as a source of borrow material. Records indicate that some of the 
borrow pits and trenches were backfilled with construction debris and later covered with S feet or 
more of fill soil (IT/OHM 2000). During the RSE investigation, it was confirmed that there is an 
average of 4.S feet of soil cover with isolated areas having 2 feet of soil cover over the construction 
debris. Based on a review of historical APHOs and topographic maps, placement of construction 
debris occurred between 1972 and 1988. Interviews with former Station personnel indicate that 
construction debris generated during the construction of the investigation-derived waste (IDW) 
management area at the IRP Site 3 was placed at AA 3. 

2.2.1 Future Land Use 

Former MCAS El Toro was closed on 2 July 1999. From 1994 to 2002, the County of Orange, the 
designated Local Reuse Authority (LRA), proposed a commercial aviation reuse for former MCAS 
El Toro. This proposal was submitted as a BRAC Reuse Plan (P&D Consultants Team 1996). In 
March 2002, County voters overturned those planning efforts with the passage of Measure W, a 
referendum that changed the Orange County General Plan for former MCAS El Toro to a non­
aviation use and recreational theme, with limited development intensities. After the March 2002 
vote, the LRA decided that it would not prepare another BRAC reuse plan for the property. 
Consequently, the DON decided not to dispose of the property with any particular reuse or 
redevelopment plan and that reuse would ultimately be determined by local zoning applicable at the 
time of sale. 

In November 2003, the city of Irvine annexed the former Station property. The city of Irvine has not 
prepared a BRAC Reuse Plan. However, a conceptual Reuse Plan entitled the "Orange County Great 
Park" has been prepared and approved by the city of Irvine. This plan calls for mixed reuse with 
residential, commercial and recreational open space uses. In July 200S, the DON completed the 
process of conveying portions of the former Station through public sale to a private developer. AA 3 
is in a parcel zoned as low density residential. 

2.3 GEOLOGY 

Former MCAS E1 Toro lies on the southeastern edge of the Tustin Plain, a gently sloping surface of 
alluvial fan deposits derived mainly from the Santa Ana Mountains. Silts and clays predominate in 
the central and northwestern portion of former MCAS El Toro, and sands predominate in areas near 
the foothills. Sandstone and siltstone bedrock outcrops in the foothills. The sands are generally 
well-graded and commonly contain clay lenses. 

2.4 HYDROGEOLOGY 

Former MCAS El Toro is located within the Irvine Irvine Management Zone (formerly the Irvine 
Groundwater Forebay), which has been designated by the CRWQCB as a public water supply source 
(CRWQCB 1995). The aquifer located directly beneath former MCAS E1 Toro is not currently used 
for the municipal water supply; however, the groundwater near the Station is used for agricultural 
purposes. 
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3. PREVIOUS INVESTIGATIONS 

Previous investigations at AA 3 include the following: 

• Literature and records search; 

• Site visit and visual inspection; 

• Installation of four groundwater monitoring wells and groundwater sampling; 

• Installation of three vadose zone vapor wells and soil vapor sampling; 

• Geophysical investigation; and, 

Previous 
Investigations 

• Exploratory trenching, including collection of subsurface soil samples for chemical 
laboratory analysis. 

The sampling locations and other relevant information from previous investigations are presented on 
Figure 3-1. A literature and record search was conducted during early 1999, and the BCT conducted 
a site visit and visual inspection of the area during August 1999 . IT/OHM was contracted to install 
monitoring wells and vadose zone wells, conduct a geophysical investigation of the area, advance 
exploratory trenches at the site, and conduct a radiological screening survey as part of the 
exploratory trenching activity. A technical information package (IT/OHM 2000) compiling the 
results of the data was submitted to the BCT. 

3.1 WELL INSTALLATION 

The Technical Information Package (IT/OHM 2000) refers to the monitoring and vadose zone wells 
at AA 3 with "MSCRl" preceding the well numbers; however, this prefix was dropped during the 
preparation of the RSE Work Plan. During October 1999, four monitoring wells were installed at the 
site (MWOl, MW02, MW03, and MW04) to evaluate the groundwater elevations and flow direction. 
Wells MWOl, MW02, and MW04 were installed as downgradient wells, and Well MW03 was 
installed as an up gradient well. Figure 3-1 shows the locations of these wells. 

In October 1999, three vadose zone wells were also installed (PZl, PZ2, and PZ3). Wells PZl, PZ2, 
and PZ3 have total depths of 22 feet bgs (screened interval 17 feet to 22 feet bgs), 30 feet bgs 
(screened interval 25 feet to 30 feet bgs), and 26 feet bgs (screened interval 15 feet to 20 feet bgs), 
respectively. 

3.2 GROUNDWATER SAMPLING 

Two rounds of groundwater sampling were conducted (4 November 1999 and 20 April 2000) at the 
four monitoring wells located at AA 3 (MWOl, MW02, MW03, and MW04). The groundwater 
samples were analyzed for total petroleum hydrocarbons (TPH) , VOCs, metals, mercury, 
perchlorate, nitrate, lead, gross alpha and gross beta radiation, and the following radioisotopes: 
uranium isotopes, radium, thorium isotopes, americium, and lead21o. 

None of the groundwater samples had concentrations exceeding the maximum contaminant levels 
(MCLs) for VOCs, metals, perchlorate, or radionuclides, except as indicated in Table 3-1. Further 

\ discussion on the radionuclides in groundwater at former MCAS El Toro is presented in Section 3.7 
) of this Report. 
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Table 3-1: Summary of Detected Analytes Exceeding MCLs - Groundwater Sampling - Previous 
Investigation 

TDS Manganese 
Secondary Secondary Total Uranium 

Sampling MCl = 500 mg/l MCl = 50 IJg/l MCl = 20 pCi/l 
WelllD Sam Ie ID Date m Il Il Ci/l 
MW01 20242-987 11/4/1999 1,760 80.2 34.6:t5.27 NA 

··· .............................. ··· .................................. ·_ .. · .. ···_·· .... 1· ........................................ _ .................................. + ................................................................. + .................................. ::::.-.................................. + ................ _ .. _ ................................................. .. 
20242-11234/20/2000 NA 20U 27.6:t6.0 38.4 

MW02 20242-984 11/4/1999 1,920 NA 

NA 31.63 

MWO 1,740 NA 
••••••••• .. ••• ..... H ••••••••• _ 

NA 0.02 

Notes: 
NA = not analyzed 
I-/g/l = micrograms per liter 
mg/l = milligrams per liter 
10 = identification 
MCl = maximum contaminant level 
Values shown in bold text are above MCls. 
a Chromium was reported at 357 I-/g/L. 
b Selenium was reported at 50.3 I-/g/l. 

2,290 56.01 

NA NA 

pCi/l = picocuries per liter 
U = not detected 

TOS = total dissolved solids 

3.3 PERIMETER SOIL GAS SAMPLING 

Two rounds of soil vapor sampling were conducted on 4 November 1999 and 24 July 2000 at each of 
the three wells (PZ-1 through PZ-3). The samples were analyzed for VOCs and fixed gases (carbon 
dioxide, carbon monoxide, methane, nitrogen, and oxygen). 

Methane was not detected in any of the samples; all VOCs that were detected were at concentrations 
below 1 microgram per liter (llglL). The detected compounds for each vadose zone well for both 
sampling events are given in Table 3-2. 

Table 3-2: Summary of Detected Analytes - Perimeter Soil Gas Sampling - Previous Investigation 

Well! Sampling i 
ID Date I Detected Compounds 
PZ1 I 11/4/1999 Dichlorodifluoromethane 

~ ... _ ........... H_. ___ H.... . ......... ~ ......... H ..... . 

7/24/2000 i Chloromethane, m/p-xylene, toluene 
························ ... ··t······ ............................................................. - .................................... . 

PZ2 11/4/1999! Acetone, dichlorodifluoromethane, tetrachloroethene 
~ ..... . . ........... ) ..... . 

................ ) ..... . 
7/24/2000 1 ,2,4-trimethylbenzene, acetone, carbon disulfide, chloromethane, m/p-xylene, toluene 

PZ3 11/4/1999 All sample results were below the reporting limit 

Notes: 

7124/2000 1, 1-dichloroethane, 4-ethyltoluene, 1 ,2,4-trimethylbenzene, acetone, benzene, carbon disulfide, 
chloromethane, chloroethane, chloroform, dichlorodifluoromethane, ethylbenzene, m/p-xylene, 
o-xylene, toluene, vinyl chloride 

10 = identification 
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3.4 GEOPHYSICAL INVESTIGATION 

Previous 
Investigations 

A geophysical investigation was conducted between 9 and 18 February 2000, by IT/OHM to screen 
the site for buried metallic debris and fill soil. Geophysical techniques included magnetic and 
electromagnetic (EM) induction. The magnetic data revealed the presence of several large areas 
(indicative of the presence of buried metallic debris), including a large trench in the southwest 
portion of the survey area (anomaly A-I) and a large disposal area in the northeast portion of the 
survey area (anomalies A-2 and A-3) (Figure 3-1). Buried debris also appeared to have accumulated 
at the Station at a slope along the northeastern edge of the survey area (anomaly A-4). Additionally, 
several buried metallic objects or small accumulations of debris (anomaly A-5) were identified 
southwest of the trench (referred to as anomaly A-I), and numerous very small pieces of metallic 
debris were identified southeast of Trench A-I. The low magnitudes of the magnetic anomalies 
indicated that the metallic debris to be deeper than 5 feet in much of the site. 

The EM -31 conductivity data revealed the presence of a large area of elevated electrical conductivity 
in the central portion of the survey area (Anomaly A-6). This area was interpreted as containing 
fine-grained, clayey soil near the surface. Because much of the native soil at the site appears to 
consist of low-conductivity, clean sands deposited by the Agua Chinon Wash, it is likely that the 
conductive soil in the middle of the site is imported fill material. The surface area over which 
geophysical surveys were conducted encompasses nine acres, and anomalies were identified over 
much of the surveyed area. Figure 3-1 shows the results of this geophysical investigation. 

3.5 EXPLORATORY TRENCHING AND SUBSURFACE SOIL SAMPLING 

Exploratory trenching was conducted during March 2000 and generally confirmed the results of the 
geophysical survey. Eighteen trenches/pits (IE to 8E, HI, H3 to H9, and, 9E and H2, each of which 
consists of two trenches) were excavated at the site. Subsurface soil sampling was conducted during 
trenching. 

Twenty-two soil samples (plus two duplicates) were collected from the trenches at depths ranging 
from 4 feet to 35 feet bgs. One-third of the soil samples analyzed were collected from depths of 4 
feet to 10 feet bgs, with all remaining samples collected from greater depths. These soil samples 
were analyzed for TPH (both gasoline and diesel ranges), VOCs, semivolatile organic compounds 
(SVOCs), and metals (including mercury). Two of the 24 soil samples were also analyzed for 
dioxins/furans, asbestos, and perchlorate. 

The analytes that were detected in the samples were predominantly TPH and arsenic. Two of the 
24 samples analyzed for arsenic exceeded both the background levels and the preliminary 
remediation goals (PRGs). The remaining detections of arsenic were within the Station-wide 
background levels. Lead and benzo[a]pyrene (B[a]P) were detected in a single sample each, and both 
analytes had concentrations that exceeded the residential PRGs (EPA 2004b). The two soil samples 
(Trench 4E at 6 feet bgs and Trench H3 at 4 feet bgs) that were analyzed for dioxins and furans had 
detected concentrations of 1,2,3,4,6,7,8-heptachlorodibenzodioxin (HPCDD), HPCDD (total), 
heptachlorodibenzofuran (HPCDF) (total), hexachlorodibenzofuran (HXCDF) (total), 
octachlorodibenzodioxin (OCDD), and octachlorodibenzofuran (OCDF). The calculated toxicity 
equivalency quotients (TEQs) for the samples (0.424 picograms per gram [pg/g] - 6 feet sample 
from Trench 4E and 0.0476 pg/g - 4 feet sample from Trench H3) were below the residential PRG of 
3.9 pg/g for dioxins/furans. Table 3-3 presents the details of the subsurface soil sampling and 
Table-3-4 presents the summary of detected analytes of samples collected at various depths. Trench 
locations are shown on Figure 3-1. 
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Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation 

Trench 
Number 

1E 

2E 

3E 

4E 

, Reason 

Bisected a 
portion of 
Anomaly A-1 

Intersecting 
anomalies A-2 
and A-3 

Intersecting 
Anomalies A-1 
and A-6 

Intersecting 
Anomaly A-2 

Location I Materials Found 

Orientation - NW to SE I Excavated material was 
I found to consist of clays i ................................................................ ; ..... . 

Location - Southwestern ! and sands. 
portion of A-1, approximately' 
24 feet from the fence I Abundant quantities of 
demarcating the boundary. I concrete, rebar, and 

! metallic debris. 

20242-1101 
L ................... _ ..................................... 1. .... . 

20242-1099 

Orientation - SW to NE 

Location - Northeastern 
portion of the site. 

I A strong petroleum odor I 20242-1102 
! was noted at 5 feet to 7 ' 

feet bgs. 

i Soil sample, 20242-
I 1102, was collected at 
1 the location of strong 
I petroleum odor and 
! analyzed for TPH 
, diesel, gasoline, VOCs, 

SVOCs, metals, 
perchlorate, asbestos, 
dioxins and furans. 
Detected analytes 
included TPH as diesel 
(5,600 mg/kg), acetone 

I (100 1J9/kg), methylene 
I chloride (9.2 IJg/kg) and 
I inorganic compounds. 

! Construction debris was 
encountered from 9 feet 
to 22 feet bgs. 

I ........................................................ ; ............. . 
20242-1103 

20 

22 

4 

22 

Orientation - NE to SW 

Location - North-central 
portion of the site. 

Debris was encountered I 20242-1110 22 

Orientation - North to East 

Location - NE corner of the 
site near the northern edge. 

3-6 

from 16 feet to 23 feet i 

~~~~i~~~~v:~~~~~~;red /. 20242=1114"" 22 
··········i ........................... -..... . 

between 6 feet and 16 
, feet bgs. 

A strong, sweet 
chemical odor was 
noted from 3 feet to 5 
feet bgs. 

Soil sample, 20242-
1109, was collected at 
the location of strong 

! sweet chemical odor 
! and analyzed for TPH 

diesel, gasoline, VOCs, 
SVOCs, metals, 
perchlorate, asbestos, 
dioxins and furans. 

Detected analytes 
included TPH as diesel 
(170 mg/kg), acetone 
(46J IJg/kg), methylene 

, chloride (9.2 IJg/kg), 

20242-1115 35 

20242-1109 6 

o 

,- """ \ , 
'~ 
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) 
Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation 

Trench 
! Materials Found 

Depth 
Number Reason Location Sam~le 10 {feet bgs} 

4E I low concentrations of 

(Contd') i dioxins and furans, and 
I inorganic compounds. 
! 
i Concrete, rebar, 
1 polyvinyl chloride (PVC) 
I plastic bags, and heavy 
1 construction debris 
I were encountered from 
I 8 feet to 23 feet bgs. 

5E Intersecting Orientation - NE to SW ! Heavy construction 20242-1108 i 10 
Anomalies A-2, 

Location - Central portion of 
, debris and large 

A-3 and A-6 i granodiorite boulders 20242-1107 i 22 
the site. l were encountered from l i 7 feet to 20 feet bgs. I i The extension trench l 20242-1117 22 

I had scattered debris 1 ........ _ ...... 
I 

I and contained asbestos 
.. ••••••• •••••••••••••••••••• m_ 

ro 20242-1118 22.5 : pipe. 
(dup) ! 

6E Intersecting Orientation - The orientation Construction, rubble, 20242-1104 22 
Anomaly A-2 of the trench was NE to SW and metal debris were 

Location - NE portion of the 
encountered from 2 feet 

) site, near the hill. The 
to 20 feet bgs. 

northeastern extension of 
the trench extended to the 
northeasterly toe of the 
slope. 

7E Bisecting a Orientation - NE to SW i A single soil pile was 20242-1116 22 
portion of 

Location - SW portion of the 
located near the trench. 

Anomaly A-1 Construction debris, 
site close to the fence plastic, metal pipes, and 
demarcating the study area. asbestos pipes were 

encountered from 4 feet 
to 22 feet bgs. 

8E Intersecting Orientation - North to South Asphalt concrete, with 
portion of 

Location - NE portion of the 
thicknesses ranging 

Anomaly A-2 from 2 inches to 3.5 
site. inches, was located at 

depths of 10 feet to 12 
feet bgs and was 
logged as a possible 
road or a cover. 

9E Bisecting a Orientation - NE to SW Construction debris, 
portion of 

Location - NW portion of the 
plastic, metal pipes, and 

Anomaly A-3 asbestos pipes were 
site. encountered from 4 feet 

to 22 feet bgs. 

"-

I 
" l 

./ 
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Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation 

Trench 
Number Reason Location Materials Found Sam~le 10 

H1 Intersecting Orientation - East to West Metal and plastic debris 20242-1098 
Anomaly A-3 

Location - Lower SE portion 
were encountered in the 

and was trenches. 
extended of the site. 

beyond A-3 
until the limits 
of debris were 
delineated 

H2 Trench and its Orientation - NE to SW Concrete, wood, metal 20242-1097 
extension 

Location - Central portion of 
i debris, and plastic were 

bisect i encountered in the 
Anomalies A-3 the site toward Agua Chinon i trenches. 
and A-6. Wash. 

H3 Intersecting Orientation - NW-SE to E-W i Some concrete debris 20242-1095 
Anomaly A-6 

Location - Central portion of 
was encountered in the 

the site. 
trench. 

H4 Intersects Orientation - NW-SE to E-W Construction debris and 20242-1112 l 
! 

Anomalies A-5, domestic refuse, such , 
A-6, and A-1 Location - Central portion of as milk containers, were ...................................• 

the site south of Pusan Way. encountered in the 
trench. 

H5 Intersects Orientation - NW to SE Construction debris 
Anomaly A-3 including concrete 

Location - Center of , rebar, metal debris, 
southeastern boundary near I plastic, and rubber were 
Agua Chinon Wash. I encountered in the 

i trench. 

H6 Intersects Orientation - North to South i Some debris was 

Anomaly A-2 ! encountered in the 
Location - Near the I trench. 
boundary of the site along 
Aqua Chinon Wash. 

H7 Intersects Orientation - NE to SW I Some debris was 
Anomaly A-2 

Location - Near the 
I encountered in the 

boundary of the site along 
! trench. 

Aqua Chinon Wash. 

H8 Intersects Orientation - NW to SE 
i 

Some debris was 
Anomaly A-3 

Location - Near the NW I 
encountered in the 

boundary of the site along 
trench. 

i Pusan Way. 

H9 Intersects Orientation - NW to SE Some debris was 
Anomaly A-6 

Location - Central portion of 
encountered in the 

the site. 
trench. 

Notes: 
119/kg = micrograms per kilogram 
bgs = below ground surface 

SE = southeast 
SW = southwest 

20242-1113 
(dup) 

20242-1111 

20242-1106 

20242-1105 

20242-1100 

-

ID = identification 
mg/kg = milligrams per kilogram 
NE = northeast 

SVOCs = semivolatile organic compounds 
TPH = total petroleum hydrocarbons 

NW = northwest 
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Depth 
(feet bgs} 

10 

6 

4 

7 

.................................................... 

7.5 

7 

6 

18 

14 

-
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Table 3-4: Summary of Detected Analytes - Subsurface Soil Sampling- Previous Investigation 

Sample 10: 20242-1095 20242-1102 20242-1109 20242-1106 
Localion ID: M3-H3-01 AA3-2E-Ol AA3-4E-Ol M3-H6-01 

/ Sample Type: Regular Regular Regular Regular 
Sample Date: 03106196 03/07/96 03107196 03/07196 

Parameter Sample Depth : 4.0leet 4.0leet 6.0leet 6.0leet 
TPH (EPA Method 801SM) Units 
TPH as Diesel mg/kg 11 U 5600 170 10.7 U 
VOCs (EPA Method 8260) 
2-Butanone (MEK) ~g/kg 160 U 79 U 62 U 53 U 
Acetone ~g/kg 160 U 100 46J 53 U 
Benzene ~q/kg 16 U 7.9 U 6.2 U 5.3 U 
Methylene chloride ~g/kg 16 U 9.2 6.2 U 5.3 U 
Stvrene ~q/kg 16 U 7.9 U 6.2 U 5.3 U 
SVOCs (EPA Method 8270) 
Benzo[alanthracene ~g/kg 360 U 21000 U 1800 U 3SO U 
Benzo[alpyrene ~g/kg 280 U 16000 U 190 U 35 U 
Benzo[blfluoranthene ~g/kg 360 U 21000 U 1800 U 350 U 
Chrysene ~g/kg 360 U 21000 U 1800 U 350 U 
Diethyl phthalate ~g/kg 360 U 21000 U 1800 U 96 J 
Fluoranthene ~g/kg 360 U 21000 U 1800 U 3SO U 
Indeno[I,2,3-cdjpyrene ~g/kg 360 U 21000 U 190 U 35 U 
Phenanthrene ~g/kg 360 U 21000 U 1600 U 350 U 
Pyrene ~g/kg 360 U 21000 U 1800 U 3SO U 
Metals (EPA Method 6010B) 
Antimony mg/kg 11 UJ 10.5 U 11.2 U 10.7 U 
Arsenic mg/kg 3.05 2.12 2.49 1.81 
Barium mg/kg 112 79.4 76 73 
Beryllium mg/kg .459 U .294 U .298 U .219 U 
Cadmium mg/kg 1.1 U 1.05 U 1.12 U 1.07 U 
Chromium mg/kg 10.2 10.4 7.04 4.4 
Coba~ mg/kg 3.73 5.33 3.09 2.54 
Copper mg/kg 6.56 10.7 6.48 3.04 
Lead mg/kg 5.47 9.36 9.72 2.22 
Manganese mg/kg 211 J 231 156 144 
Molybdenum mg/kg 2.2 UJ 2.1 U 2.24 U 2.14 U 
Nickel mg/kg 7.14 13.7 5.03 2.14 U 
Selenium mg/kg 1.1 U 1.05 U 1.12 U 1.07 U 
Thallium mg/kg 1.19 U 1.05 U 1.12 U 1.07 U 
Vanadium mg/kg 27.4 35.6 19.7 16.9 
~inc mQ/kQ 37.7 J 45.9 J 35.9 26.2 

ioxlnsiFurans (EPA Method 8290) 
/,2,3,4,6,7,8-HPCDD PQ 4.3 J NA 39 NA 
1,2,3,4,6,7,B-HPCDF PQ 1.7 U NA 2.7 UJ NA 
1,2,3,4,7,8,9-HPCDF PQ 0.72 U NA 0.99 UJ NA 
1,2,3,4,7,8-HCDD PQ 0.64 U NA 0.86 UJ NA 
1,2,3,4,7,B-HCDF pg'g 0.41 U NA 0.68 U NA 
1,2,3,6,7,8-HCDD pg/g 0.68 U NA 1.5 UJ NA 
1,2,3,6,7,B-HCDF pg/g 0.39 U NA 0.66 U NA 
1,2,3,7,8,9-HCDD pg/g 0.91 U NA 1.1 UJ NA 
1,2,3,7,8,9-HCDF pg/g 0.77 U NA 0.80 U NA 
1,2,3,7,8-PECDD pg/g 0.82 U NA 1.2 U NA 
1,2,3,7,B-PECDF P~ 0.49 U NA 0.74 U NA 
2,3,4,6,7,B-HCDF P~ 0.42 U NA 0.71 U NA 
2,3,4,7,B-PECDF pq 0.48 U NA 0.73 U NA 
2,3,7,B-TCDD P9'9 0.79 U NA 0.78 U NA 
2,3,7,B-TCDF pq 0.42 U NA 0.66 UJ NA 
HPCDDsjtotal) pq B.6 NA 66 NA 
HPCDFs (total) pq I.B NA 6.8 J NA 
HCDDs (total) pq 0.88 U NA 4.1 J NA 
HCDFs (total) pq 0.77 U NA 1.6 U NA 
OCDD P9'9_ 40 NA 330 J NA 
OCDF pg/g 5.9 J NA 10 J NA 
PECDDsjtotal) pq/g 0.B2 U NA 1.2 U NA 
PECDFs ltotal) pQ/Q 0.77 U NA 2.0 U NA 
TCDDs (total) pg/g 0.79 U NA 0.78 U NA 
TCDFs (total) pg/g 0.54 U NA 0.66 UJ NA 
TEQJTotal 2 3,7 8-TCDD) OQ/Q 0.048 NA 0.424 NA 
NOTES. 
U = indicates the analyte was not detected at or above the stated limit. 
UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 
mg/kg = milligrams per kilogram 
~g/kg = micrograms per kilogram 
pg/g = picograms per per kilogram 
NA = not analyzed 
ID = identification 
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20242-1097 20242-1112 
AA3-H2-01 AA3-H4-01 

Regular Regular 
03/06196 03/08196 
6.0leet 7.0leet 

ISO 42 

120 U 64U 
120 U SOJ 
12 U 6.4U 
12 U 6.4 U 
12 U 6.4 U 

1800 U 1800 U 
1400 U 1300 U 
lBOO U 1800 U 
1800 U 1800 U 
1800 U 1800 U 
1800 U 1800 U 
1800 U 1800 U 
1800 U 1800 U 
1800 U 1800 U 

11 UJ 10.7 U 
4.63 4.59 
101 104 

.361 U .459 U 
1.1 U 1.07 U 

13.2 15.8 
4.18 5.8 
9.28 12.7 
12.4 14.7 
214 J 2SO 
2.19 UJ 2.15 U 
8.79 11.6 

1.1 U 1.07 U 
1.32 U 1.07U 
27.3 29.5 

43J SO.7 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

20242-1111 20242-1113 20242-109B 
AA3-H5-01 AA3-H4-01 M3-Hl-Ol 

Regular Duplicate Regular 
03/08196 03/0BI96 03/06/96 
7.0leet 7.5leet 10.01eet 

12 79 10.9 U 

53 U 65 U 60 U 
37 J 80 60 U 

5.3 U 1.7 J 6U 
5.3 U 6.5 U 6U 
5.3 U 6.5 U 6U 

270 J 1800 U 360 U 
230 1400 U 270 U 
440 1800 U 360 U 
2SO J 1800 U 360 U 
260 J 1800 U 360 U 
600 1800 U 360 U 

81 1800 U 360 U 
140 J 1800 U 360 U 
460 1800 U 360 U 

10.6 U 10.9 U 10.9 UJ 
2.85 4.35 3.45 
62.3 106 98.3 
.215 U .407 U .419 U 
1.06 U 1.09 U 1.09 U 
12.9 16.9 12.3 
2.97 4.52 4.32 
5.82 12.6 6.56 
3.B7 11.9 3.58 
145 213 181 J 

2.13 U 2.17 U 2.19 UJ 
7.98 10.3 8.07 
1.06 U 1.09 U 1.09 U 
1.06 U 1.09 U 1.09 U 

18 26.9 32.6 
26.2 45.9 36.4 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

TPH = total petroleum hydrocarbons 
EPA = Environmental Protection Agency 
PRG = preliminary remediation goal 
VOCs = volatile organic compound 
SVOC = semivolatile organic compound 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
TEO = tOxicity equivalency quotient 

20242-110B 20242-1100 20242-1105 20242-1096 20242-1099 20242-1101 20242-1103 20242-1110 20242-1114 

M3-5E-{)2 AA3-HB-{)1 AA3-H7-{)1 M3-1E-Ol AA3-1E-02 AA3-1E-{)3 AA3-2E-{)2 M3-3E-Ol M3-3E-02 

Regular Regular Regular Regular Regular Regular Regular Regular Regular 

03/07/96 03106196 03/07/96 03/06/96 03/06/96 03106196 03/07/96 03/08/96 03/08196 
10.01eet 14.01eet 18.01eet 16.01eet 22.01eet 20.01eet 22.01eet 22.01eet 22.0Ieet 

15 10.6 U ISO 160 61 12 U 130 63 110 

SOU 59 U 160 U 73U 90 U 78 U 66 U 67 U 52 J 

66 59 U 33 J 73 U 90 U 78 U SOJ 40J 230 J 

5U 5.9 U 16 U 7.3 U 9U 7.8 U 6.6 U 6.7 U 6.3 U 

5U 5.9 U 14 J 7.3 U 9U 7.8 U 7.7 6.7 U 6.3 U 

5U 5.9 U 16 U 7.3 U 9U 7.8 U 6.6 U 6.7 U 6.3 U 

380 U 350 U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

38 U 270 U 2700 U 140 J 39 U 300 U lS00 U 310 U 2900 U 

380 U 3SO U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

380 U 350 U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

380 U 3SO U 3S00U 1700 U 390 U 100 J 2000 U 400U 3800 U 

3BO U 350 U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

38 U 350 U 3S00U 63 J 39 U 400U 2000 U 400U 3800 U 

380 U 350 U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

380 U 350 U 3S00U 1700 U 390 U 400U 2000 U 400U 3800 U 

11.4 U 10.6 UJ 10.7 U 46J 12 UJ 12 UJ 12.1 U 12.2 U 11.5 U 

3.23 3.98 1.85 211 4.04 6.78 6.47 4.92 6.56 

83.5 79.7 83.9 360 156 156 101 86.8 100 

.391 U .533 U .253 U .63 U .558 U .618 U .419 U .35 U .467 U 

1.14 U 1.06 U 1.07 U 2.42 1.2 U 1.2 U 1.35 1.22 U 1.15 U 

9.16 13.2 6.88 53.1 14.9 21.1 23.8 16 14.1 

3.5 6.1 2.92 72.8 6.74 4.97 4.03 2.21 4.31 

6.2 11.3 4.35 2040 12.4 7.9 17.2 4.3 25.8 

3.56 3.4 6.47 677 4.42 5.1 24.6 2.96 6.13 

123 125 J 149 13SO J 270 J 185 J 175 124 169 

2.29 U 2.13 J 2.14 U 490 J 3.2 UJ 2.4 UJ 7.81 2.45 U 2.3 U 

5.15 9.71 4.92 U 25.4 10.7 11.5 9.87 6.61 8.51 

1.14 U 1.06 U 1.07 U 3.4 1.2 U 1.2U 1.21 U 1.22 U 1.15 U 

1.14U 1.06 U 1.07 U 3.98 1.2 U 1.22 U 1.21 U 1.22 U 1.15 U 

22.8 37.9 20 38.1 43.4 43.2 39.7 25.8 33.8 

32.5 34.1 J 27.5 J 6030 J 88 J 52.6 J 72J 34.7 37.6 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 
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Table 3-4: Summary of Detected Analytes - Subsurface Soil- Previous Investigation 

\ Sample 10: 20242-1107 20242-1117 
./ Location 10: AA3-5E'()1 AA3-5E'()3 
, Sample Type: Regular Regular 

Parameter 
TPH (EPA Method 8015M) 
TPH as Diesel 
VOCs (EPA Method 8260) 
2-Butanone (MEK) 
Acetone 
Benzene 
Methylene chloride 
Styrene 
SVOCs (EPA Method 8270) 
Benzo[alanthracene 
Benzo[alpyrene 
Benzo[bJfluoranthene 
Chrvsene 
Diethvl phthalate 
Fluoranthene 
Indeno 1.2.3-cd]pyrene 
Phenanthrene 
Pyrene 
Metals (EPA Method 6010B) 
Antimony 
Arsenic 
arium 
Bervtlium 
Cadmium 
Chromium 
Cobatt 
Copper 
Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 
Thallium 
Vanadium 
"'!inc 
IloxlnslFurans (EPA Method 8290) 

,,1.2.3.4.6.7.a.HPCDD 
1.2.3.4.6.7.8-HPCDF 
1.2.3.4.7.8.9-HPCDF 
1.2.3.4.7.8-HCDD 
1.2.3.4.7.8-HCDF 
1.2.3.6.7.8-HCDD 
1.2.3.6.7.8-HCDF 
1.2.3.7.8.9-HCDD 
1.2.3.7.8.9--HCDF 
1.2.3.7.B-PECDD 
1.2.3.7.8-PECDF 
2.3.4.6.7.8-HCDF 
2.3.4.7.8-PECDF 
2.3.7.8-TCDD 
2.3.7.8-TCDF 
HPCDDs (total) 
HPCDFs (total) 
HCDDs (total) 
HCDFs (total) 
OCOD 
OCOF 
PECODs (total) 
PECDFs (total) 
TCDDs (total) 
TCOFs (total) 
TEQ Total 2,37 8-TCDDI 

I 
j 

Sample Date: 03/07/96 03/09196 
Sample Depth: 22,0 feet 22,0 feet 

Units 
13 220 

~g/kg 52 U 10 J 
~glkg 46J 31 J 
~glkg 5.2 U 5.9 U 
~gIkg 5.2 U 3.2 J 

~glkg 5.2 U 5.9 U 

~g/kg 390 U 780 U 
~q <g 290 U 590 U 
~g <g 390 U 780 U 
~q <g 390 U 780 U 
~q <g 390 U 780 U 

390 U 780 U 
~g <g 390 U 780 U 
~q/kg 390 U 780 U 
~g/kg 390 U 780 U 

mg/kg 11.7 U 11.8 U 
mg/kg 7.74 3.25 
mg/kg 68.5 88.6 
mg/kg .378 U .357 
mg/kg 1.17 U 1.18 U 
mg/kg 8.3 7.29 
mg/kg 3.43 3.27 
mg/kg 4.79 7.48 
mg/kg 3.7 4.73 
mg/kg 91.2 138 
mg/kg 2.35 U 2.37 U 
mg/kg 5.32 7.28 
mglkg 1.17 U 1.18 U 
mg/kg 1.17 U 1.18 U 
mg/kg 20.8 20.6 
mo/kQ 21.9 37.5 

pg/g NA NA 
pg/g NA NA 
pg/g NA NA 
pg/Jl NA NA 
pg/g NA NA 

NA NA 
pq/q NA NA 
pg/g NA NA 
pg/g NA NA 
pglg NA NA 
pq/g NA NA 
pq/g NA NA 
pg/g NA NA 
pg'g NA NA 
pq'g NA NA 
pg'g NA NA 
pg'g NA NA 
pg'g NA NA 
pg'g NA NA 
pq'g NA NA 
pg'g NA NA 
pg'g NA NA 
pg'g NA NA 

NA NA 
NA NA 

pg NA NA 

20242-1118 
AA3-5E'()3 
Duplicate 
03109196 
22.5 feet 

130 

13 J 
9B 

5.9 U 
34 

5.9 U 

390 U 
290 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

11.7 U 
3.05 
93.5 
.383 
1.17 U 
8.08 

3.6 
7.12 
3.93 
136 

2.35 U 
7.4 

1.17 U 
1.17 U 
22.6 
34.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20242-1104 
AA3-6E'()l 

Regular 
03107196 
220 feet 

260 

100 U 
100 J 
10 U 
11 
10 U 

3800 U 
2900 U 
3800 U 
3800 U 
3800 U 
3800U 
3800U 
3800U 
3800 U 

11.5 U 
2.99 
95.5 
.302 U 
1.15 U 
9.34 
3.55 
6.92 
5.53 
168 

2.29 U 
6.79 
1.15 U 
1.15 U 
25.9 
39.2 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20242-1116 
AA3-7E'()1 

Regular 
03/08196 
22.0 feet 

370 

52 U 
52 U 

5.2 U 
3J 

32 

10000 U 
1000 U 

10000 U 
10000 U 
10000 U 
10000 U 
1000 U 

10000 U 
10000 U 

10.4 U 
2.6 

55.5 
.29 

1.84 
10.8 
6.97 
11.1 
122 
181 

2.07 U 
8.26 
1.04 U 
1.04 U 
21.6 
146 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20242-1115 
AA3-3E'()3 

Regular 
03/08/96 
35.0 feet 

1100 

11 J 
n 

5.9 U 
2.7 J 
5.9 U 

390 U 
290 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

11.7 U 
4.82 
98.1 
.499 
1.17 U 
11.2 
4.36 
7.91 
4.39 
107 

2.34U 
7.12 
1.17 U 
1.17 U 
26.8 
32.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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3.5.1 Radiological Screening During Trenching 

Previous 
Investigations 

Radiological screening was conducted as part of the trenching activity. The radiological screening 
was categorized as an initial characterization. The screening log indicates that the radiological 
readings of beta/gamma and alpha were within or equal to background concentrations. A detailed 
soil radiological evaluation of the site is presented in Section 3.7 as part of the Station-wide 
radiological survey. 

3.6 DELINEATION OF WASTE PLACEMENT 

The primary objective of the trenching in March 2000 was to supplement and verify the results of the 
geophysical survey conducted during February 2000. The results of trenching also provided 
information on the characteristics and delineation of the debris placed at the site. However, even 
though waste delineation was not the primary objective, a few of the trenches were excavated to the 
limits of waste placement (Table 3-3 and Figure 3-1). 

In order to provide boundaries for the sampling design of the RSE investigation, tentative waste 
placement boundaries were estimated using the pre-waste placement and post-waste placement 
topographs. The record search revealed the existence of pre-waste placement (circa 1972, with 2-foot 
contour intervals) and post-waste placement (1990, with 2-foot contour intervals), (Figures 3-1 and 
3-2, respectively, of the Work Plan). The pre- and post-waste placement topographic maps and the 
cross sections generated using these topographs were used to estimate the lateral extent of the waste 
placement, the interface of the fill material with the native soil, the volume of the fill, and depth of 
water relative to the fill material. 

The lateral extent (boundary) was further verified by evaluating the borehole logs. A review of the 
borehole logs of the vadose zone wells (PZ1, PZ2, and PZ3) and the monitoring wells (MW01, 
MW02, and MW04) did not reveal any evidence of debris. Logs of Trenches H4, H5, H6, H7, H8, 
7E, and 8E (which extended across the perimeter of AA 3) also defined the limits of waste 
placement. A detailed description of waste delineation is presented in the RSE Work Plan (Earth 
Tech 2002a). 

As a result of this delineation activity, the maximum depth of waste was estimated at approximately 
25 feet to 30 feet bgs. Figure 3-1 shows the lateral extent of waste. These cross sections and the 
tentative waste placement boundary were used in the decision-making process for the RSE sampling 
design. However, the waste placement boundaries were refined based on the RSE trenching activity 
and are presented in Section 6.1 of this Report. 

3.7 EVALUATION OF RADIONUCLIDES 

3.7.1 Groundwater 

Investigations previously conducted at former MCAS EI Toro identified radionuclides (gross alpha 
and gross beta emissions) in groundwater at concentrations exceeding Federal drinking water 
standards (Earth Tech 2001). Table 3-1 shows the radionuclide concentrations exceeding the 
drinking water standards in the groundwater collected from AA 3. The Phase I radionuclide 
evaluation at the former landfill sites (IRP Sites 2, 3, and 5) and the Explosive Ordnance Disposal 
(EOD) Range (IRP Site 1) concluded that the origin of the radionuclides in the groundwater is 
natural, and not anthropogenic. An additional Phase II investigation was conducted by Earth Tech in 
2001 and was documented in a Technical Memorandum (Earth Tech 2001). The study confirmed 

'\ that there was no evidence that the gross alpha and gross beta emissions detected at former MCAS EI 
-__ ) Toro were caused by Marine Corps activities. The report recommended that once the results of the 
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ongoing radiological survey are available, the current monitoring for radionuclides be reevaluated. In 
addition, no further evaluation of the origin of the radionuclides in groundwater was deemed 
necessary. 

3.7.2 Soil 

3.7.2.1 HISTORICAL RADIOLOGICAL ASSESSMENT 

The Historical Radiological Assessment (HRA) was conducted to identify sources of radioactive 
material/contamination and assess the likelihood of contaminant migration, thereby identifying sites 
that needed further action. The HRA also provided initial classification (impacted or non-impacted) 
for former MCAS El Toro sites. The HRA included the review of the Navy, former MCAS El Toro, 
and NA VF AC SW correspondence, historical files and related reports, personnel interviews, site 
inspections, and limited informal surveys. The HRA for former MCAS El Toro was issued in May 
2000 (Weston 2000a). 

3.7.2.2 RADIOLOGICAL SURVEY PLAN 

Based on information provided in the HRA, a Radiological Survey Plan (Weston 2000b) was 
prepared to outline the specifications for additional radiological characterization of sites selected 
based on the HRA at former MCAS El Toro. The HRA and the Radiological Survey Plan identified 
the main radioisotopes of concern at former MCAS El Toro, as radium (Ra-226) and strontium (Sr-
90), which were historically used in aircrafts stationed at the Station. Other radioisotopes that may 
have been present at former MCAS El Toro include thorium (Th-232), cobalt (Co-60), krypton (Kr-
85), and tritium (Hydrogen eHD. 

A Sampling Amendment to the Radiological Survey Plan was issued in February 2004 for final 
radiological characterization of the Station. The on-site radiological characterization and laboratory 
analyses were conducted in June 2001 through November 2001 and March 2004. Results of the 
surveys were presented in the Draft Radiological Release Report (Weston 2004) for IRP Sites 3 
and 5, AA 3, and Building 244 at former MCAS El Toro. 

The radiological surveys for the sites were performed using high-density techniques to detect surface 
radiation in accordance with the guidelines contained in the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM), Nuclear Regulatory Commission (NRC) and Regulatory Guide 
(NURGE 1575). The high-density survey electronically mapped all survey data using global 
positioning system (GPS) coordinates. Solid samples were collected from each outdoor site and 
analyzed for radionuclides of interest to augment the scan survey data. 

The derived concentration guideline level (DCGL) for the sites was established. For outdoor sites, 
including AA 3, the property was acceptable for unrestricted use if residual radioactivity in soil 
distinguishable from background radiation met the following criteria: 

• Radionuc1ide Concentration 

Based on the proposed reuse of AA 3 site, the DON established the residual radiological release 
criteria, DCGLw which is the DCLG for average areas over a wide area, used with statistical 
tests, for Ra-226 at 1 picocuries per gram (pCi/g) above former MCAS El Toro background. 
This level was established as a result of discussions with the EPA and the California DHS during 
the BCT meeting of6 February 2003. 
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The radiological analyses perfonned on 15 reference soil samples collected throughout the 
Station, yielded a background soil concentration of Ra-226 at fonner MCAS El Toro of 1.05 
pCilg. Using a DCGLw of 1 pCilg, the total Ra-226 DGCL for the Station was set at 2.05 pCilg. 

Dose 

Residual radioactivity (due to Ra-226) distinguishable from background radiation results in a 
total effective dose equivalent (TEDE) to an average member ofthe residential receptor that does 
not exceed 25 millirem per year (mrem/y), as required by 10 Code of Federal Regulations (CFR) 
20, Subpart E, and the residual radioactivity has been reduced to levels that are as low as 
reasonably achievable (ALARA) (10 CFR 20.1402). 

To ensure ALARA was met, the DON demonstrated that the radiological surveys and sampling 
results not only yielded a TEDE less than 25 mrem/y, but the average Ra-226 concentration did 
not exceed the "Interim Screening Value for soil surface contamination level" specified in 
Table 3 of the Federal Register Volume 64, Number 234, Page 68395. 

Risk 

Residual Ra-226 corresponds to the NCP defined risk range of 10-4 to 10-6 and consideration of 
uncertainties, including inherent spatial and measurement variability in Ra-226 concentration, 
and uncertainties in risk assessment, indicates that the level of Ra-226 exposure at the sites is in 
the range of the background for a residential receptor. 

3.7.2.2. 1 ~ 3 
A detailed description of the survey activities, results, analyses and recommendations are presented 
in .the Draft Radiological Release Report for IRP Sites 3 and 5, AA 3 and Building 244 (Weston 
2004). 

A total of 56,270 survey readings were recorded over the survey area of approximately nine acres 
using the tractor-trailer eight-detector assembly and the single detector backpack GPS survey. The 
highest individual detector reading was 26,156 counts per minute (cpm). 

A sample was collected from the area with the highest reading in contiguous homogenous locations 
that were representative of several areas in question. Subsequent to the sampling of the area 
containing the elevated readings, 21 additional random-systematic/judgmentally located samples 
were collected to ensure that sufficient solid samples were analyzed to fully characterize the site. The 
Ra-226 concentrations in the samples ranged from 0.97 pCilg to 2.29 pCilg (slightly above the 
DCGL of 2.05 pCilg). Two of the 21 solid samples contained Ra-226 concentrations slightly above 
the DCGL of 2.05 pCilg (2.17 pCi/g and 2.29 pCi/g). The survey and sampling data from the site 
resulted in an average Ra-226 concentration of 1.54 pCi/g, which is below the DCGL. 

Using the two survey points that exceeded the DCGL, a Wilcoxon Rank Sum (WRS) test was 
perfonned for the high-density survey at AA 3. The results indicate that the site passed the statistical 
test and met the release criterion. The WRS test was perfonned on the solid sample results and it was 
detennined that the alternate hypothesis was met and that the site meets the release criterion. 

Based on the average solid sampling results, a NRC DandO Screening Code program calculation was 
perfonned. For a residual Ra-226 soil concentration of 0.49 pCi/g (1.54 pCilg minus 1.05 pCi/g 

'\ [background]), the DandO Screening Code Residential Scenario Program yielded a TEDE of 
) 
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20.1 mrem/y. The 95 percent confidence interval for the 0.9 percentile value of the TEDE is 19 
mrem/y to 20.9 mrem/y (i.e., within the annual limit of25 mrem/y specified in the 10 CFR 20). 

Based on the average incremental Ra-226 concentration of 0.49 pCi/g, the assessed risk to a 
residential receptor, using the residential scenario for the PRGs Superfund Risk Calculator, is 
3.95 x 10-5

, within the NCP defined range of 10-4 to 10-6 to a residential receptor. 

Based on the survey data, soil sample analyses results, statistical test results, and TEDE and risk 
calculations, it was concluded that the surface of AA 3 contains radiation levels which are present as 
a result of natural radioactivity contained in ground surface materials (e.g., gravel, crushed rock, 
etc.). The AA 3 surface is therefore considered to meet the radiological criteria for unrestricted use. 
It was also concluded that the level of Ra-226 exposure at AA 3 is in the range of the Station-wide 
background for a residential receptor. Therefore, it was recommended that Ra-226 be removed from 
the list of chemicals of potential concern (COPCs) for AA 3 and further evaluation under the 
CERCLA process. The California Department of Health services concurred with these conclusions 
and stated that historical documentation indicated that the sites could be reclassified as non-impacted 
and therefore are acceptable for unrestricted release (CDHS 2007). These findings will be presented 
in the AA 3 Record of Decision (ROD). 
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4. RSE INVESTIGATION 

RSE Investigation 

The field investigation program for AA 3 was developed using the EPA DQO process (EPA 2000a). 
The RSE field investigation program was designed to supplement the data gathered from previous 
investigations and also assist in providing enough information to evaluate future response action for 
the site. 

This section describes the procedures employed to address the DQO questions identified in the RSE 
Work Plan (Earth Tech 2002a). All RSE investigation activities were performed in accordance with 
the Sampling and Analysis Plan (SAP), Appendix A (Earth Tech 2002a), quality assurance 
procedures listed in the Work Plan (Earth Tech 2002a) and the Final Health and Safety Plan (Earth 
Tech 2002b). 

In addition, field activities were performed in general accordance with the following guidance 
documents: CLEAN Health and Safety Manual; CLEAN II Standard Operating Procedure (SOP) 3, 
Borehole Logging; CLEAN II SOP 4, Soil Sampling; CLEAN II SOP 5, Monitoring Well Installation 
and Development; CLEAN II SOP 6, Instrument Calibration and Use; CLEAN II SOP 7, Water and 
Free-Product Level Measurements in Wells; CLEAN II SOP 8, Groundwater Sampling; CLEAN II 
SOP 9, Sample Containers, Preservation and Handling; CLEAN II SOP 10, Sample Custody, 
Transfer and Shipment; CLEAN II SOP 11, Decontamination of Equipment; CLEAN II SOP 12, 
Surface Water Sampling; CLEAN II SOP 13, Abandonment of Boreholes and Wells; CLEAN II SOP 
16, gINT System: Boreholes and Wells; CLEAN II SOP 17, Logbook Protocols; CLEAN II SOP 22, 
IDW(BNII999). 

4.1 PURPOSE AND SCOPE OF RSE WORK 

'. j The purpose of the AA 3 RSE field investigation program was to collect data necessary for 
preparation and selection of the response action for the site. The scope of the Work Plan (Earth Tech 
2002a) included the following: 

• Collecting soil vapor, soil, groundwater, surface water, and sediment samples to evaluate the 
impact, if any, due to waste placement; 

• Confirming the lateral limits of the waste placement; 

• Evaluating human health and ecological risks; and, 

• Collecting soil samples to conduct a geotechnical assessment of the existing soil cover. 

The Work Plan was prepared in compliance with the requirements of CERCLA, as amended by the 
Superfund Amendments and Reauthorization Act (SARA) of 1986, the NCP, Title 40 CFR Part 300, 
and the California Health and Safety Code, Section 6.8. 

4.2 SAMPLING DESIGN 

The sampling design for the AA 3 RSE investigation was based on the EPA DQO process. The 
principal questions for the RSE field investigation (Earth Tech 2002a) were the following: 

6. Are adequate data available to complete an RSE, including the design of a cover system? 

7. What is the risk posed by the site to human health and/or the environment? 
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The project decisions that were considered to resolve these principal study questions were the 
following (Earth Tech 2002a): 

1. Have the waste boundaries been adequately delineated, or is further evaluation required? 

2. Has the existing soil cover been adequately characterized (thickness and soil properties), or 
is further evaluation required? 

3. Are adequate data available to characterize if the existing soil cover is sufficient to either 
protect human health and/or environment, or if not, to serve as a foundation layer for a soil 
cover system? 

4. Has the impact to groundwater, surface water, and sediments been adequately characterized, 
or are additional data required? 

5. Is soil vapor being produced within the waste, and if yes, does it exceed threshold levels 
listed as decision inputs and requires a waste placement gas collection system? 

6. Does soil vapor migrate from the site to impact adjacent property? 

7. Has the nature of the waste present been adequately characterized using soil vapor, soil, 
groundwater, surface water, and sediment data, or is further evaluation required to 
characterize risk and evaluate response actions? 

8. Have potential human and ecological receptors been identified, and are they likely to be at 
risk for adverse health effects at this site? 

4.2.1 Study Boundaries 

The study boundary for the AA 3 site is approximately nine acres, bordered to the northeast by Pusan 
Way and to the southeast by Agua Chinon Wash (Figure 3-1); the former Wherry Housing Area is 
further to the southeast and northeast. Construction debris placement extends from near the surface 
to approximately 25 feet to 30 feet bgs. The construction debris placement boundary for AA 3 was a 
result of delineation activity as presented in Section 3.6. Groundwater at the site is found at 
approximately 20 feet to 40 feet bgs (approximately 60 feet bgs at abandoned Well MW03). 

According to the Work Plan, the vertical extent of the investigation would progress to approximately 
the first encountered groundwater if the analytical results of the sample collected from the preceding 
depths indicated contamination. 

4.2.2 Decision Inputs 

All the physical and analytical data from previous investigations, including soil, soil vapor, 
groundwater, and results from geophysical and trenching investigations were used to develop the 
scope and served as decision inputs to resolve the project decision questions of the RSE 
investigation. Sampling performed at AA 3 as part of the RSE was also used to resolve the project 
decision questions. In addition, EPA Region 9 PRGs (EPA 2004b) (residential and industrial) were 
used as screening criteria for risk to human health. Results from the radiological survey (Weston 
2000b) were also proposed as decision inputs in the Work Plan to assess if additional radiological 
sampling is required. 
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The following threshold levels were used as screening criteria for the assessment of detected 
analytes: 

• Former MCAS EI Toro area background metals and selected organic compound 
concentrations in soil (BNI 1996). Concentrations of analytes that exceeded the background 
threshold (95th quantile) were compared to the residential and industrial soil PRGs. 

• EPA Region 9 (California [Cal]-EPA modified) PRGs and soil screening levels (SSLs) for 
industrial and residential use scenarios for analytes other than metals. 

• For groundwater and surface water, federal and California MCLs or drinking water advisory 
thresholds for drinking water, where available. In the absence of MCLs, EPA Region 9 
PRGs for tap water were used. 

• Target compounds for dioxin and dioxin-like compounds were the analytes in the World 
Health Organization (WHO) list of compounds. 

• California DHS action levels for perchlorate (4 Jlg/L) in groundwater and surface water. 

• California Air Resources Board (CARB) study median concentrations that were proposed for 
the integrated and ambient air samples in the Phase II RI Work Plan (BNI 1995). 

• Title 27 of the California Code of Regulations (CCR) stipulated the lower explosive limit 
(LEL) for methane (5 percent by volume or 50,000 parts per million by volume [ppmvD for 
soil vapor. 

• Soil vapor hot spot threshold for total VOC concentration (300 Jlg/L) as established in the 
Phase II RI Work Plan (BNI 1995) for typical landfill sites. 

4.2.3 Sampling Objectives 

Figure 4-1 shows the sampling locations for the RSE investigation at AA 3. Data gathering 
objectives for the RSE investigation included the following: 

• Verification of currently demarcated waste placement boundaries by trenching; 

• Installation of perimeter vapor monitoring and groundwater wells; 

• A cone penetrometer test (CPT) survey; 

• Integrated and ambient air sampling to evaluate the impact of the waste on air quality; 

• Shallow and subsurface soil vapor sampling to determine if soil vapor hot spots are present 
and to evaluate the need for a landfill gas collection system; 

• Perimeter soil vapor sampling to verify whether soil vapor is migrating from the subsurface 
soil to the perimeter of the waste; 

• Surface soil sampling and analysis for COPCs to aid in the evaluation of human health risk; 
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• Geotechnical soil testing to evaluate the engineering properties of the foundation soil; 

• Groundwater sampling to evaluate impacts to groundwater and evaluation of the hydraulic 
gradient and direction of flow by water level measurements; 

• Evaluation of the impact of the waste on Agua Chinon Wash by collecting sediment samples 
from the Wash; 

• Surface water sample collection from Agua Chinon Wash to evaluate impact to surface 
water; and, 

• Land survey of coordinates of trenches, soil vapor and soil sampling locations, and perimeter 
vapor and groundwater monitoring well locations. 

4.3 EXPLORATORY TRENCHING 

Decision Rule #1 of the project DQO process was formulated in response to Decision Question #1. 

Decision Question #1: Have the waste boundaries been adequately delineated, or is further 
evaluation required? 

Decision Rule #1 stipulates that additional trenching be performed as part of the RSE investigation to 
define the debris placement boundaries if the debris placement boundary has not been adequately 
delineated previously. Since the debris delineation was performed using the pre- and post-waste 
placement aerial topographs and no physical delineation of boundaries was performed previously, 
exploratory trenching was performed as part of the RSE activity. 

From 17 to 23 October 2002, 12 trenches (TR01 through TR12) were excavated to determine the 
limit of debris, if encountered, and the thickness of the soil cover. A project geologist recorded the 
trench descriptions and lithologic description of soils encountered in the trenches in accordance with 
CLEAN SOP 3, Borehole Logging (BNI 1999) and American Society of Testing and Materials 
(ASTM) D 2487 and 2488. Trench alignments were measured with a compass and a standard 
100-foot tape, to a resolution of 0.5-foot. Field readings of a flame ionization detector (FID), dust 
and radiation measurements were recorded in the logbook. Trenches were backfilled upon 
completion of logging. None of the trenches was left unattended or open overnight. 

The trench excavation logs are presented in Appendix A of this Report. Some geotechnical soil 
samples were collected from the trenches based on the recommendations of the project geotechnical 
engineer and submitted to the laboratory for geotechnical analysis (for further details, see 
Section 4.7.3). 

4.4 WELL INSTALLATION 

4.4.1 Groundwater Monitoring Wells 

The groundwater monitoring well installation was conducted to adequately respond to Decision 
Questions #4 and #7. 

Decision Question #4: Has the impact to groundwater, surface water, and sediments been 
adequately characterized, or are additional data required? 
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Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediments data, or is further 
evaluation required to characterize risk and evaluate response actions? 

In order to adequately respond to these questions, seven monitoring wells (MW05 through MW10) 
were installed during November 2002 at AA 3 in addition to existing Wells MW01, MW02, MW03, 
and MW04. These well installations were used to confirm the water levels, direction of groundwater 
flow and hydraulic gradient at the site, and also adequately characterize the groundwater quality at 
the site. None of the new groundwater monitoring wells that were installed during November 2002 
was located within the limits of waste placement due to risk of creating a conduit for downward 
vertical migration of any potential contamination. These wells are located at the perimeter of the site 
so as to detect off-site migration of potential contaminants. 

Groundwater Monitoring Wells MW05 through MW10, including MW09A and MW09B, were 
installed from 29 October to 6 November 2002. The locations of the newly installed monitoring 
wells are shown on Figure 4-1. 

Groundwater Monitoring Well MW -06 was installed as an up gradient monitoring well, as was 
existing Well MW03. Groundwater sampling results from Wells MW02, MW04, and MW10 were 
used to characterize the groundwater from the deepest section of the fill (south and northeast of 
intersection of cross section lines AA 3-2 and AA 3-12 [presented in the Work Plan]). Dual-nested 
groundwater Monitoring Wells, MW09A and MW09B (initially proposed to be screened in alluvium 
and bedrock, respectively) was to be installed close to the debris, between existing Well MW01 and 
proposed Well MW08, to verify the groundwater flow regime (Le., multiple water bearing zones) at 
the site. These wells were also designed to assess if there is any radial migration of the leachate from 
the lowest portion of the site. However, at the location of Well MW09, bedrock was not encountered; 
therefore, the dual nested Wells MW09A and MW09B were installed in alluvium. 

Groundwater Monitoring Well MWI0 was installed in bedrock between existing Wells MWOl and 
MW02. Since the presence of multiple water bearing zones beneath the site was not confirmed, the 
original intent to install new groundwater monitoring wells to assess groundwater gradient in 
alluvium and bedrock was not performed. 

Air rotary drilling technology was used to drill boreholes to install wells screened in bedrock 
(MW09B and MW10). Boreholes for installing other wells (MW05 though MW08) were drilled 
using the hollow-stem auger (HSA) drilling technology. Soil samples were collected every 5 feet 
during drilling solely for field screening and lithologic description. Based on the recommendations 
of the geotechnical engineer, some soil samples were collected from the borehole at 5-foot intervals 
and submitted to the laboratory for geotechnical analysis (see Section 4.7.3 for further details). 

Samples were collected in accordance with CLEAN SOP 4, Soil Sampling (BNI 1999). The lithology 
was described in accordance with the Unified Soil Classification System (USCS) as specified in 
CLEAN SOP 3, Borehole Logging (BNI 1999). The well installation procedures were in accordance 
with CLEAN SOP 5, Monitoring Well Installation and Development (BNI 1999) and Section 
A-2.2.3 of the Work Plan (Earth Tech 2002a). Borehole logs and monitoring well construction logs 
are presented in Appendix A of this Report. A summary of the well construction details is presented 
in Table 4-1. 

These monitoring wells were developed from 11 through 15 November 2002, in accordance with 
CLEAN SOP 5, Monitoring Well Installation and Development (BNI 1999). Following installation, 
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measurements of total well depth and static water levels were recorded with a tape measure equipped 
with an electronic product/water interface detector to an accuracy of O.OI-foot. A minimum of four 
well-bore volumes were extracted to remove fine-grained materials and to promote the movement of 
fonnation waters into the wells. Specific conductivity, temperature, and negative log of hydrogen ion 
concentration (PH) were monitored during well development to demonstrate that these properties 
were stabilized. These data measurements and calculated total well volume were recorded in each 
well development log. 

Table 4-1 : Summary of Groundwater Monitoring Well Construction Details - RSE Investigation 

Well !Well Diameter 
ITotal Well Depth !Screen Interval 

Iscreen !Depth to Groundwater after 

Identification !(inches) 
I(feet below ground '(feet below ground 

iHeight (feet) 
IWell Installation (feet below 

Isurface) Isurface) Iground surface) 
! 

MW05 4 56.65 40-55 15 26.2 

MW06 4 41.65 20-40 20 26.6 
................... -....... ~ ..... -. 

MW07 4 51.25 30-50 20 32.5 
..................... _ ............. 

MW08 4 57.09 25-55 30 26.2 

MW09A 2 51.70 20-50 30 26.7 
...................... . . 

MW09B 2 76.60 60-75 15 26.7 

MW10 4 76.72 60-75 15 35.5 

MW11 4 60.00 22-37 15 27.0 
..... •......................... 

MW12 4 60.00 24-39 15 30.9 

MW13 4 48.00 25-45 20 31.5 

MW14 4 40.00 25-40 15 29.6 

4.4.1.1 ADDITIONAL GROUNDWATER MONITORING WELL INSTALLATION - FEBRUARY 2005 

The results of seven groundwater sampling events (from December 2002 through October 2004 -
groundwater samples collected from 10 AA 3 groundwater monitoring wells) conducted under the 
purview of the RSE investigation highlighted the need for installing additional groundwater 
monitoring wells within the waste placement area. These wells were proposed to be located within 
the waste placement area at the topographic lows (per the pre-waste placement topograph) to 
document impact to groundwater. Figure 4-1 presents the locations of the additional Wells MWll 
through MWI4. The proposal to install additional groundwater monitoring wells within the waste 
placement boundary was also intended to provide confinnation that the waste placed at the site was 
predominantly construction debris (continuous core photographs in Appendix A). The requirement 
for installing groundwater monitoring wells within the waste placement area was also highlighted by 
the regulatory agencies during their review of the RSE Work Plan (Earth Tech 2002a). The DQO 
process (project decision rules, input and threshold values) that was designed for the AA 3 RSE 
investigation was still valid for the installation of these additional groundwater monitoring wells. 

A review of the pre-waste placement topograph yielded two locations of topographic lows within the 
waste placement area. These locations were also where the groundwater was suspected to be in 
contact with the waste. In order to verify if the waste at these locations is impacting the groundwater, 
two groundwater monitoring wells (MWll and MW12), were proposed at these two locations. These 
two wells were proposed to be completed as 4-inch wells to facilitate any aquifer testing, if the 
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necessity arises. Installing an up gradient well (MW13; Figure 4-1) was also proposed as part of this 
additional drilling/well installation effort to provide up gradient groundwater characteristics. The 
previous up gradient Well MW03 was abandoned to facilitate transfer of property. This upgradient 
well was proposed to be located west of existing up gradient well, MW06, to supplement upgradient 
groundwater data. 

The drilling methodology for installing wells was the HSA drilling. Previously, during borehole 
drilling, the lithology description was recorded by collecting soil samples every 5 feet bgs. Given the 
heterogeneity of the subsurface at the site, this resulted in significant data gaps. Therefore, as part of 
this additional groundwater monitoring well installation activity, continuous cores were extracted 
from the boreholes. The HSA drilling methodology facilitated the extraction of continuous soil cores. 
These continuous cores assisted in accurate lithology logging of the borehole. 

The drilling crew was mobilized to drill boreholes and install three 4-inch groundwater monitoring 
wells (MWll, MWI2, and MW13; upgradient). The boreholes for installing these additional wells 
were advanced until competent bedrock was encountered, i.e., to a depth of approximately 70 feet 
bgs, in order to evaluate the thickness of alluvium and to evaluate potential migration pathways. The 
boreholes were then grouted back and 4-inch groundwater wells installed and screened across the 
groundwater-waste interface. During the drilling activity, precautionary measures were employed so 
as to not provide a conduit for contamination during well installation. 

However, the lithologic results gathered during the drilling of additiona~ Wells MW 11 through 
MW13 indicated that the thickness of waste at MW 11 and MW12 was less than anticipated. In 
addition, the lithology logging at these locations indicated that there was a layer of fill material, 
classified as a silty clay, ranging in thickness from 5 feet to 10 feet between the bottom of the waste 
and the groundwater. Based on this observation, up to three additional boreholes were proposed by 
the DON to evaluate whether this fill material is present at other locations within the waste 
placement boundary and to install a groundwater monitoring well if the proposed drilling location 
has waste in contact with the groundwater. 

A review of the pre-waste placement topograph, geophysical survey results and trenching performed 
within the waste yielded three additional locations characterized as having deep metallic/construction 
debris. A borehole at each of these three locations were proposed (AA 3-BHOl, AA 3-BH02, AA 
3-BH03) (Figure 4-1). These locations were also where there is a high probability of having 
groundwater in contact with the waste. If groundwater was in contact with the waste then the 
borehole was proposed to be completed as a 4-inch groundwater monitoring well at that location, 
with a screened interval 5 feet above and 10 feet below the water table. If a location met the 
conditions stated above, at that point, the investigation will be completed and no additional boreholes 
will be advanced. 

The purpose of the boreholes was to either find groundwater in contact with waste or confirm a trend 
noted at groundwater Monitoring Wells MWll and MWI2, where fill was encountered between the 
waste and the groundwater. In addition, during the drilling of the borehole, methane monitoring was 
performed.. Consistent with the ongoing phase of groundwater monitoring well installation, 
continuous cores were extracted from the surface to the total depth. The first borehole to be drilled 
was located at AA 3-BHOl. Continuous cores were collected from the ground surface to first 
groundwater encounter. However, waste-groundwater interface was not observed at this location. A 
groundwater monitoring well was not installed at this location. The drill crew moved to the second 

", borehole location, AA 3-BH02. Continuous cores were collected from the ground surface to first 
} groundwater encounter, and since waste-groundwater interface was observed at this location, a 

./ 
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groundwater monitoring well (MW14) was installed at this location. Borehole AA3-BH03 was not 
drilled. 

After well installation, the wells were developed and subsequently sampled. These groundwater 
samples were analyzed for the same suite of analysis as proposed in the RSE Work Plan for 
groundwater samples. The analyses suite included VOCs, SVOCs, total metals, total petroleum 
hydrocarbons and perchlorate. 

The analytical results from groundwater sampled collected from these wells (MWll, MW12, and 
MW14) installed within the waste placement area and screened below the waste results, verified if 
the waste is impacting groundwater. 

4.4.2 Perimeter Gas Wells 

The perimeter gas wells were installed to adequately respond to Decision Questions #5, #6, and #7 of 
RSE DQO process. 

Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it 
exceed threshold levels listed as decision inputs and require a waste placement gas collection 
system? 

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property? 

Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediments data, or is further 
evaluation required to characterize risk and evaluate response actions? 

In order to adequately respond to these decision questions, three triple nested perimeter gas wells 
(PGOI through PG03) were installed at the site. The location, number, and installation of the vapor 
monitoring wells were designed to meet the CIWMB requirements of Title 27 CCR, Section 20925 
and the South Coast Air Quality Management District (SCAQMD) Rule 1150 Compliance Plan. 

The wells were drilled and installed from 6 to 8 November 2002. The boreholes were drilled using 
HSA drilling techniques prior to installing triple-nested I-inch polyvinyl chloride (PVC) diameter 
gas Wells PGOI through PG03. At each location, the vapor monitoring wells were installed at depths 
to coincide with the shallow zone (5 feet to 7 feet bgs), intermediate zone (14 feet to 16 feet bgs), 
and the zone at or near the greatest depth of the debris (between 20 feet and 28 feet bgs). Soil 
samples were collected every 5 feet during drilling solely for field screening and lithologic 
description. Some of these soil samples were selected by the geotechnical engineer and submitted to 
the laboratory for geotechnical evaluation (see Section 4.7.3). Samples for lithologic logging were 
collected in accordance with CLEAN SOP 4, Soil Sampling (BNI 1999). The lithology was 
described in accordance with the USCS as specified in CLEAN SOP 3, Borehole Logging (BNI 
1999). 

Figure 4-1 shows locations of these gas wells. Table 4-2 shows the well construction details. 
Borehole logs and monitoring well construction logs are presented in Appendix A of this Report. 
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Table 4-2: Summary of Perimeter Gas Well Construction Details - RSE Investigation 

I Total Well Depth Screen Interval 

RSE Investigation 

Vapor Well Well Diameter I (feet below ground (feet below ground Screen Height 
(inches) I surface) surface) (feet) Identification 

1... ........ _.1._ ............................ x. ... ........... 5-7 2 , t .......... · .... ·· .. ····_ ... : ........ :····· .. _ ........ ,· ............ · ........ ·_-_ ..... = ........................ --
16 14-16 2 

PG01S ...................................... _ ... _ .................... _. __ .. 
PGOlI . .......... _ .•....................... _ .......... .. 

22 
.... ·· .. _ .............. · .. ·r--· .. .. 

PG01D 
········t·· 

20-22 2 

PG02S 
.. H •• • ................ __ _ 

PG02I 
...................................... ..1............. 7 i 5-7..i ........ ? ........................... .. 

............. _1 ....................... _ .............. ; ......................................... 1.: ... 6.:: ............................................ j,' ..... __ ............ 1.: .. 4 .. : .. -...... 1.: ... 6= .............................. ,. .................. _ ............... =2 ....................................... . 
30 I 28-30 2 PG02D 

PG03S .. _··1 ••••••••• 1 ••••••••••••••••. _ .• 7 ....... ....... L .................... ~..?. .. ! 
16 

2 

2 PG03I .................. __ ... + ....... -

PG03D 22 2 

4.4.3 Cone Penetrometer Test Survey 

The CPT was performed to respond to Principal Study Question # 1. 

Principal Study Question #1: Are adequate data available to complete an RSE, including 
the design of a cover system? 

This survey was conducted to obtain stratigraphic information and depth-to-water information. 
Lithologic information was inferred from the CPT output based on correlations involving cone tip 
resistance, sleeve resistance, and pore-water pressure. These results also assisted in the geotechnical 
analysis (stability evaluation) of AA 3. The CPT survey was performed prior to drilling so that 
stratigraphy and depth-to-water information obtained from the survey could be used for designing 
the screened intervals for the monitoring wells. Pertinent information was used in refining the site 
conceptual model in regard to the groundwater hydrology and contaminant pathways. 

Drilling for the CPT survey was conducted on 17 and 18 October 2002, to evaluate the properties of 
soil in and around AA 3. Up to eight CPT soundings were proposed in the Work Plan (Earth Tech 
2002a). However, two more CPT locations (CPTOI through CPTlO) were advanced based on the 
recommendations of the project geotechnical engineer. The CPT drilling locations are shown on 
Figure 4-1. The cross sectional graphical representation of the results of the CPT survey is presented 
in Section 5.4. 

4.5 AIR SAMPLING 

Air sampling was conducted to establish air quality conditions at the site in order to adequately 
respond to Decision Questions # 5 and #6. 

Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it 
exceed threshold levels listed as decision inputs and require a waste placement gas collection 
system? 

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property? 

Air sampling was proposed for the site to assess the potential emissions from the surface of the waste 
and the potential impact of the waste emissions, if any, on the surrounding air quality. Integrated 
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surface air sampling and ambient air sampling were conducted at AA 3. Figure 4-2 shows the 
ambient air sampling and the walking pattern for integrated air sampling. Figure 4-2 also shows a 
wind rose diagram for October 2002 wind conditions. 

Twenty-four hour ambient air sampling at the site perimeter and integrated surface air sampling from 
the surface was conducted on 8 and 9 October 2002. Air sampling was performed in accordance with 
the SCAQMD Rule 1150.1. Along with the air sampling, continuous meteorological measurements 
were collected prior to and during the sampling program to ensure that wind speed and direction 
patterns across the site on the sampling days were in compliance with the SCAQMD requirements. 

4.5.1 Meteorological Monitoring 

Meteorological monitoring was conducted using the Vantage Pro 6150C semi-permanent 
meteorological monitoring station mounted onto a 3-foot-tall post at the center of the site 
(Figure 4-2). The weather station was located in an open area at the center of the site to obtain the 
most representative meteorological data possible. Meteorological data collected from 28 March 
through 30 April 2002 were also taken into consideration for determining the up gradient, 
downgradient, and general wind pattern conditions of the site. The instantaneous weather data were 
recorded at 5-minute intervals and later downloaded to a laptop using Weatherlink 5.1 software. 
Peak and average wind speed data were recorded during sample collection to confirm that 
meteorological conditions were consistent with sampling criteria specified in the SCAQMD Rule 
1150.1. During ambient air sampling, the SCAQMD requires that the average wind speed does not 
exceed 15 miles per hour (mph), peak wind speed not to exceed 25 mph, and there is no measurable 
precipitation during sampling. During integrated surface air sampling, the SCAQMD requires that 
the average wind speed not to exceed 5 mph, peak wind speed not to exceed 10 mph, and there is no 
measurable precipitation in the 72 hours prior to sampling. 

4.5.2 Ambient Air Sampling 

Ambient air sampling was conducted at the perimeter of the debris to assess the potential impact of 
gas emissions on the surrounding air quality, and to assess the background levels of constituents in 
air and meet the requirements of the SCQAMD Rule 1150.1. Air samplers were placed at the 
perimeter of the debris at three locations (one upwind and two downwind), and operated for two 
12-hour periods (three locations, times two events for a total of six samples). Ambient air sampling 
locations, designated A-I through A-3 (Figure 4-2), were located near the perimeter of the site. Since 
the wind pattern during the day and night differed, Location Al was designated as upwind, while 
Locations A2 and A3 were designated as downwind for samples collected during the day. However, 
for the samples collected during the night, Location A3 was designated as upwind and Locations Al 
and A2 were designated as downwind. Prevailing wind directions were based on weather data 
collected from the fixed weather station located at the center of the site 24 hours prior to sampling. 
Samples were designated AI-SOl: Ambient Air Location 1 - Sample 01. One-liter Summa™ 
canisters were placed in upwind (one canister) and downwind (two canisters) areas of the site based 
on observed wind patterns. 

Meteorological parameters were measured during sampling to verify wind speed and direction. The 
first batch of two consecutive 12-hour periods of ambient air sampling was conducted on 8 August 
2002 from 6:45 p.m. to 9 August 2002 until 6:39 a.m. The second batch was conducted on 9 August 
2002 at 6:39 a.m. to 7:30 p.m. Summa ™ canisters were placed near the site perimeter and sample 
inlets were placed approximately 6 feet above the ground surface. 
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Sample collection was controlled with a laboratory-provided flow regulator at a rate of 1.44 cubic 
centimeter per minute (cc/min) and Summa ™ canisters were supplied at a vacuum of 30 inches of 
mercury (in. Hg). One duplicate sample (LK004) was collected from Location A3 (southwest corner 
of the site). 

Field measurements and sample collection details for this event are presented in Appendix B. Each 
sample was analyzed for fixed gases and VOCs using ASTM-D1946 and EPA Method TO-14, 
respectively. Complete data set for ambient air sampling are presented in Appendix B. A discussion 
and summary of the analytical results of ambient air samples is presented in Section 6.2.1. 

4.5.3 Integrated Surface Air Sampling 

Integrated surface sampling was conducted in accordance with the SCAQMD guidance for waste 
sampling (SCAQMD 1989). Integrated surface air samples, designated IN-I through IN-8, were 
collected to assess potential emissions of VOCs and methane from the surface of AA 3. The walk 
pattern adopted for collecting the integrated air samples meets the requirements of the SCQAMD 
Rule 1150.1. Integrated surface samples were collected on 8 and 9 October 2002 from eight 
50,000 square foot grids (approximately 500 feet by 100 feet), numbered Grid 1 through Grid 8 as 
shown on Figure 4-2. 

Integrated air sampling consisted of traversing a grid over a 25-minute period with a I-liter 
Summa TM canister while holding the sample inlet approximately 3 inches above AA 3 site surface. 
Sample collection was controlled with a laboratory-provided flow regulator at a rate of 40 cc/min 
Summa ™ canisters were supplied at a vacuum of 30 in. Hg. Each grid was traversed one time during 
the sampling period. One duplicate integrated air sample (10 percent of integrated air samples) was 

"'\ collected at Grid 8 (LK013). All samples, including the duplicate sample, were analyzed for VOCs 
j using EPA Method TO-14 and fixed gases using ASTM D1946. A discussion and summary of the 

analytical results of integrated air samples is presented in Section 6.2.2. 

Surface air monitoring data were recorded using the portable weather station, multigas meter, and 
Fill during sampling in Grids 1 through 4. Instantaneous data were collected using only the portable 
weather station during sampling at Grids 5 through 8. The SCAQMD Rule 1150.1 does not specify 
the use of a multigas meter and Fill. However, the RSE sampling design specified that all samples 
containing more than 50 ppmy as methane, as reported by a field instrument, should be submitted to 
the laboratory for analysis. 

However, even though the Fill readings from Grids 1 through 4 were less than 50 ppmy, a field 
decision was made to submit all samples collected from 8 grids (~50,000 square foot grids) to the 
laboratory for analysis. Since a decision to submit all samples to the laboratory was made, field 
measurements were ceased after Grid 4. Field measurements and sample collection details for this 
event are presented in Appendix B along with complete data sets for ambient and integrated air 
sampling. 

During sample collection, readings of wind speed were monitored and recorded every five minutes 
by a fixed weather station. The average wind speed did not exceed 5 mph, and the instantaneous 
wind speed exceeded 10 mph on one reading (11.8 mph) at IN-2 after 24 minutes. 

4.6 SOIL GAS SAMPLING 

'\ The soil gas sampling (shallow and subsurface) resolved the Decision Questions #5 and #6, and was 
~ conducted in response to Decision Rule #6. 
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Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it 
exceed threshold levels listed as decision inputs and require a waste placement gas collection 
system? 

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property? 

The sampling design developed for the soil gas survey was based on a grid sampling approach. This 
approach used a centrally aligned grid to allow uniform coverage of the site and is based on common 
practice for investigations of typical former landfill sites. The site was divided into 33 grids 
measuring 100 feet by 100 feet and samples were collected from the center of each grid. A grid of 
this dimension was expected to identify a circular hot spot having a radius of 50 feet or greater. 
Figure 4-1 shows the proposed sampling locations at AA 3. 

Direct Push Technology (DPT) were used to drill boreholes for collecting soil vapor samples. 
Shallow and subsurface soil gas sampling was conducted across AA 3 to characterize soil vapors 
within the debris, to determine whether soil hot spots were present and to check for the necessity of a 
landfill gas collection system at the site. 

If a particular soil vapor sampling location at the center of a 100-foot by 100-foot grid showed 
evidence of contamination (VOC concentrations exceeding the threshold concentration of 300 Jlg/L, 
as established in the Phase II RI Work Plan [BNI 1995]), then additional soil vapor samples would 
be collected from centers of a 50-foot by 50-foot grid around the hot spot. This would result in 
adequate characterization of the hot spot. 

Thirty-three boreholes (centers of the thirty-three 100-foot by 100-foot grid divisions - HAOI 
through HA33) were drilled using the DPT equipment. The soil vapor samples were collected at 
depths of 5 feet (shallow) and 15 feet (subsurface) bgs as proposed in the Work Plan, and as 
approved by the BCT. Only one vapor sample was collected at 25 feet bgs from the location HAll, 
based on results of field screening readings of methane. The RSE sampling was designed to collect 
soil gas samples at lO-foot intervals based on mobile laboratory VOC results of soil gas samples 
collected from the preceding depths. If the result indicated contamination, then sampling would 
continue to the estimated depth of debris placement or to the first groundwater encounter. 

Samples were collected in accordance with the SOP developed for this project (Attachment 1 of the 
Work Plan [Earth Tech 2002a]), which was based on the CRWQCB, Los Angeles Region, Interim 
Guidance for Active Soil Gas Surveys (1997). 

At each location, a soil gas sampling probe was advanced to the first soil gas sampling interval of 
5 feet bgs. A bentonite seal was placed at the surface around the stainless steel probes and hydrated. 
The soil gas evacuation from the sampling interval was initiated and fixed gas readings were 
recorded using a landfill gas monitor - field instrument (GEM 500) during evacuation. 
Approximately 3 Tedlar™ bags of soil gas were evacuated from each borehole before sample 
collection. Carbon dioxide and oxygen values, as well as detectable concentrations of methane, were 
monitored to qualitatively evaluate whether the subsurface readings were affected by ambient air. 
After the readings stabilized and data suggested that the soil gas sample was not affected by ambient 
air, a soil gas sample was collected in a Tedlar™ bag for analysis. 

Deeper soil gas samples were collected by advancing a probe adjacent to the first one to a particular 
sampling interval (i.e., 15 feet bgs or 25 feet bgs) and similar soil gas sampling procedures were 
employed. 
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The borehole logs detailing the field screening parameter (using landfill gas monitor and handheld 
Fill) concentration details are presented in Appendix A of this Report. The soil gas survey report is 
presented in Appendix B of this Report. 

Since none of the mobile laboratory VOC analytical results of 76 shallow and subsurface soil vapor 
samples exceeded the threshold concentration of 300 Ilg/L of total VOCs, additional sampling at 
centers of the 50-foot by 50-foot grid was not deemed necessary. A detailed discussion and summary 
of the analytical results of the shallow and subsurface soil gas survey are presented in Section 6.3 of 
this Report. 

4.6.1 Shallow Soil Gas 

Thirty-three shallow soil gas samples were collected at a depth of 5 feet bgs from the site and 
analyzed in a mobile analytical laboratory stationed at the site for VOCs (EPA Method 8260). 
Shallow soil gas sample details are presented in Appendix B along with complete data sets for 
shallow soil gas samples. 

4.6.2 Subsurface Soil Gas 

Forty-three subsurface soil gas samples were collected at a depth of 15 feet bgs (including 9 
duplicate samples and one soil gas sample at 25 feet bgs). These samples were analyzed for VOCs 
(EPA Method 8260) in the field by using a mobile analytical laboratory. Subsurface soil gas sample 
details are presented in Appendix B along with complete data sets for subsurface soil gas samples. 

In accordance with the Work Plan, approximately 10 percent of the total soil gas samples collected 
(33 shallow samples and 43 subsurface samples) were to be analyzed for fixed gases in a fixed 
laboratory based on the field screening results (methane) of the gas monitor. Since none of the 
shallow soil gas results showed an indication of methane, none was sent to the fixed laboratory. 
However, nine subsurface soil gas samples, including one duplicate sample that showed an 
indication of methane were sent to the fixed laboratory for methane analysis using ASTM D-1946. 

4.6.3 Perimeter Soil Gas Sampling 

Perimeter subsurface soil vapor sampling was conducted to verify if there were any vapors migrating 
to and beyond the boundaries of the debris. This perimeter vapor sampling results along with the 
results of the subsurface soil gas survey within the limits of waste placement assisted in resolving the 
Project Decision Question #6 (necessity of a soil vapor collection system for the site). Four quarterly 
sampling events were proposed in the Work Plan (Earth Tech 2002a). All samples collected during 
the first and the second rounds of soil vapor sampling were sent to the fixed laboratory for VOC and 
fixed gases analysis. However, the third and fourth round of soil gas samples were to be sent to the 
laboratory only if the field measurements of VOCs using a photoionization detector (Pill) field 
instrument exceed the threshold of25 ppmv, in accordance with the SAP (Earth Tech 2002a). 

The first and second round of the perimeter soil vapor samples were collected in December 2002 and 
March 2003, respectively, from the existing vadose zone probes (PZl, PZ2, and PZ3) and from the 
newly constructed triple-nested perimeter soil vapor monitoring wells (PGOl, PG02, and PG03). A 
single soil vapor sample was collected from each well and two duplicate samples were collected 
during each of these soil vapor sampling events. The third round of perimeter soil vapor sampling 
was conducted in July 2003. Since the field VOC measurements using a Pill did not exceed 25 ppmv 
threshold value, none of the samples was sent to the fixed laboratory for VOC and fixed gas analysis. 
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Field measurements of VOC concentrations with a PID and fixed gas monitor (GA-90) were 
recorded in the logbook. Round 1 and Round 2 sample collection details are presented in 
Appendix B. All perimeter soil gas samples were submitted to the laboratory for VOC analysis using 
EPA Method TO-14 and fixed gas analysis using ASTM -D 1946. Complete data sets for Round 1 and 
Round 2 subsurface soil gas samples are presented in Appendix B. A detailed discussion and 
summary of the analytical results are presented in Section 6.3.3 of this Report. 

4.7 SOIL SAMPLING 

4.7.1 Soil Sampling for Risk Assessment 

The principal objective of soil sampling was to resolve the Decision Questions #3 and #7 of the 
project. 

Decision Question #3: Are adequate data available to characterize if the existing soil cover 
is sufficient to either protect human health and environment, or if not, to serve as a 
foundation layer for a soil cover system? 

Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediments data, or is further 
evaluation required to characterize risk and evaluate response actions? 

In accordance with Decision Rule #3 and since adequate data were not available to complete a 
screening-level human health and ecological risk evaluation for AA 3, surface soil samples were 
collected from the soil gas survey boreholes (centers of 100-foot by 100-foot grids). 

Thirty-seven surface soil samples, including four duplicate samples, were collected from O-foot to 1-
foot depths using a macrocore sampler. Six trip blanks (one per cooler) and four equipment rinsate 
samples (one per day) were also collected during sampling activities. One field blank (source water) 
was also collected as part of this sampling event. Sample collection details are presented in 
Appendix B. The borehole logs for these 33 locations are presented in Appendix A and the complete 
results of surface soil sampling are presented in Appendix B. All samples collected were analyzed 
for Title 22 metals, VOCs, SVOCs, and petroleum hydrocarbons. Approximately 25 percent of the 
surface soil samples (10 soil samples, including 1 duplicate) collected were analyzed for 
dioxinslfurans. The samples for dioxin analysis were based on the field PID readings and review of 
analytical results from previous investigations. 

As per the Work Plan, subsurface soil samples (8 feet to 9 feet bgs) are collected only if the soil 
vapor sample at the 5-foot depth has detected concentrations of target analytes and that the soil 
sampling would continue to the base of the fill at 10-foot intervals if analysis of the preceding soil 
sample shows reportable concentrations of target analytes. Since the soil vapor samples collected at 5 
feet bgs from all 33 locations had no detected concentrations of target analytes, soil sample 
collection beyond I-foot bgs was not necessary. 

4.7.2 Soil Cover Thickness Evaluation 

This activity was conducted in response to Project Decision Question #2. 

Decision Question #2: Has the existing soil cover been adequately characterized (thickness 
and soil properties), or is further evaluation required? 
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Historically, the AA 3 site was used as a source of borrow material. Records indicate that some of 
the borrow pits and trenches were backfilled with construction debris and later covered with 5 feet or 
more offill soil (IT/OHM 2000). 

Even though the existing soil cover (fill soil) at AA 3 was physically characterized to some extent at 
the locations of previous trenching activity, a comprehensive soil cover thickness evaluation was not 
conducted. Therefore, during drilling of boreholes to collect soil gas and soil samples, continuous 
core soil samples were collected to evaluate the thickness of fill soil. Also, in order to resolve the 
Project Decision Question #2 of the Work Plan and in response to Decision Rule #2, continuous core 
samples were collected from locations HA02, HA03, HA07, HAlO, HA12, HA15, HA17, HA20, 
HA22, HA25, HA27, HA28, and HA30 during DPT drilling (Figure 4-1). These locations provided 
coverage of the entire site. These continuous cores were collected from O-foot to 4 feet bgs. This 
cover thickness evaluation from continuous core samples was also supplemented with the logs of the 
soil gas survey boreholes and trench logs. 

The borehole logs for these continuous cores are presented in Appendix A of this Report. A 
summary of the soil cover lithology and thickness evaluation is presented in Table 4-3. Graphical 
presentation of this soil cover evaluation is presented in figures referenced in Section 6.1. 

4.7.3 Soil Sampling for Geotechnical Analysis 

Geotechnical analysis of the existing soil cover and the subsurface soil at the site was conducted in 
response to Project Decision Questions #2 and #3. 

Decision Question #2: Has the existing soil cover been adequately characterized (thickness 
and soil properties), or is further evaluation required? 

Decision Question #3: Are adequate data available to characterize if the existing soil cover 
is sufficient to either protect human health and the environment, or if not, to serve as a 
foundation layer for a soil cover system? 

As part of the Work Plan (Earth Tech 2002a), five surface soil samples were to be collected from 
AA 3 for geotechnical characterization in order to support the design criteria for fmal static and 
seismic stability, settlement of the final cover system, and grading of the site. Shallow and 
subsurface soil samples were collected based on the recommendations of the geotechnical engineer 
for complete geotechnical evaluation. The geotechnical data at AA 3 were collected for the purpose 
of evaluating the following: 

1. Near-surface (shallow) soil conditions, for the purpose of 

• Evaluating existing cover (man-made fill) soil, near-surface native soil (such as alluvium, 
colluvium, outcropping bedrock, if any) 

Near surface soil samples were collected during continuous core sampling and exploratory trenching. 
Details of shallow geotechnical soil sample collection are presented in Appendix F. 

2. Subsurface (deep) soil, for the purpose of 

• Understanding stratigraphic conditions under the site, including approximate depth, 
thickness, and nature of manmade fill, and native materials (namely, the Agua Chinon Wash 
alluvium and underlying bedrock), groundwater depth, and 
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• Collecting soil samples at selected locations for classification, index, and engineering 
property testing in the laboratory. 

Geotechnical laboratory test reports are included in Appendix F. Subsurface geotechnical samples 
were collected during drilling for groundwater monitoring well and perimeter gas well installations. 
Details of geotechnical soil sample collection from the subsurface are also presented in Appendix F. 

4.8 GROUNDWATER SAMPLING 

To resolve RSE Project Decision Questions #4 and #7, Decision Rule #4 recommended additional 
groundwater sampling if the groundwater was not adequately characterized. 

Decision Question #4: Has the impact to groundwater, surface water, and sediments been 
adequately characterized, or are additional data required? 

Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediments data, or is further 
evaluation required to characterize risk and evaluate response actions? 

New groundwater monitoring wells were proposed and installed at strategic locations. Groundwater 
sampling was performed and samples were collected from all four existing monitoring wells 
(MWOI, MW02, MW03, and MW04) and the newly constructed wells (MW05, MW06, MW07, 
MW08, MW09A, MW09B, and MWIO). Four additional groundwater monitoring wells (MWll 
through MWI4) were installed in February 2005. The well locations are presented on Figure 4-1. 

Eight rounds (November 2002, March 2003, November 2003, March 2004, June 2004, October 
2004, February 2005 and April 2005) of groundwater sampling were performed at the site as part of 
the RSE investigation. 

All groundwater samples were analyzed for petroleum hydrocarbons, VOCs, SVOCs, and metals. 
Groundwater samples collected during the initial rounds were also analyzed for perchlorate. As part 
of these sampling events, trip blanks (one per cooler), equipment rinsate (one per day of sampling) 
and one field blank for each sampling event were also collected. 

The individual target analytes for groundwater samples are presented in Appendix A of the Work 
Plan. Round 1 and Round 2 groundwater sample collection details are presented in Appendix B, 
along with complete data sets for all rounds. 

Concurrently, water levels were recorded on the sampling logs during sampling. The recorded water 
levels assist in confirming the hydraulic gradient at the site. A detailed discussion of the groundwater 
levels and gradient (hydrogeology) at the site and a figure mapping the gradient are presented in 
Section 5.3 ofthis Report. 

4.9 SEDIMENT SAMPLING 

Sediment sampling was proposed at AA 3 in response to Decision Questions #4 and #7, and in 
accordance to Decision Rule #5 ofthe RSE investigation. 

Decision Question #4: Has the impact to groundwater, surface water, and sediments been 
adequately characterized, or are additional data required? 
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Table 4-3: Lithology of Continuous Core Soil Samples-RSE Investigation 

Location 
HA02 

HA07 

HA10 

HA12 

Logging 
Date 

10/15/2002 

._ ...... . 

10/15/2002 

10/15/2002 

10/15/2002 

Depth i 
(feet bgs) I Lithology 

0-4 i 0-foot-2 feet: Sand (SP); pale yellow fine-grained sand, poorly graded, 
I dense, compacted, and dry. No debris. 

I 2 feet-4 feet: Sand (SP); pale yellow fine-grained sand, poorly graded, 
! dense, compacted, and dry. No debris. 

0~r'O'=foot:2"feet:SiitYs-and(S'iVi);"ji~iiltoiivebrowr;;medium"toflnesand;··i·ow---········ 
I plasticity fines, trace sub-angular gravel, compacted, and dry. No debris. 

I 2 feet-4 feet: Silty sand (SM); light olive brown, medium to fine sand, low 
I plasticity fines, trace sub-angular gravel, compacted, and dry. No debris. 

o-sj····O:foot:2"··feei:siitYsand(s·iVi");ligilt···o-iiVebrowr;;·flne=g·raine·dsancCiow···· 
i plasticity fines, compacted, and dry. No debris. 

I 2 feet-5 feet: Clayey sand to sandy clay (SC/CLs); greenish olive gray, 
medium plasticio/~~~y.l .... ~.I.i.~.~!ly-'!!~i~!:.~~9.~.~~.~~_ .. _ .............. __ .............._ ......................... _ ..... _ ....... . 
0-foot-2 feet: Silty sand (SM); light olive brown, fine-grained sand with low 
plasticity fines, dry, trace of sub-angular gravel. No debris. 

I 2 feet-4 feet: Silty sand (SM); light olive brown, fine-grained sand with low 
! plasticity fines, dry, trace of sub-angular gravel. No debris. 

O-S··············r··O·=ioot:2"fe·ei:-si"itYs-an·d·(SiVi)";·-iightye"i"iOwi·s·il····i)-ro·wn···flne-::g-rain·ed···sa·ndwitil--
I low plasticity fines, loose and dry. No debris. 

I 2 feet-5 feet: Silt to silty sand (MLs/SM); brown, low plasticity silt, slightly 
f moist. No debris . .................................. _. __ ._ ........ _ ... _._-.... - ..................... _ ....... _ ................ _. __ ... _ .................. _.- .................................... - .............. __ .......... _-_ .. _ ..... . 

0-4 ! 0-foot-2 feet: Silty sand (SM); olive brown fine-grained sand with low 
I plasticity fines, dry. No debris. 

I 2 feet-4 feet: Silty sand (SM); olive brown fine-grained sand with low 
I plastici fines, slightly moist. No debris.___. ___ .. .. __ ._ 

0-foot-2 feet: Silty sand (SM); light olive brown fine-grained sand with low 
. plasticity fines, medium compacted, and dry. No debris. 
I ! 2 feet-4.5 feet: Sandy silt to silty sand (MLs/SM); brown, low plasticity silty 

······························l .......... ... __ ._ .. _1 .. _ ._ ._.___I~!!~ ... ~.~_E:l.= .. ~E~.i.~.~.~_~~~.~,~~i.~~!ly ... '!.1_C?.i.~!: ... ~g~.~~~i~: 
0-4.5 i 0-foot-2 feet: Silty sand (SM); light yellowish brown fine-grained sand, low 

i plasticity fines, loose, and dry. Trace gravel. No debris. 
HA20 10/15/2002 

! 

f 2 feet-4.5 feet: Poorly graded sand (SP); light yellowish brown, medium to I 
..................... _ .................... 1...... . .................. ~- .. --.~ ... -.- ........ - 1 ... ~.'.:!.~ .. Q~~~E:l~ sand.~ith~?'!.1~I.?~.pJasticity sjlt, sligh!!y '!.1?!~.!.: .... ~0 dE:l~~~_: ___ ..... . 

0-foot-2 feet: Silty sand (SM); light olive brown, fine-grained sand with low 
plasticity fines, medium compacted, and dry. No debris. 

HA22 10/15/2002 0-4 

2 feet-4 feet: Sandy silt (MLs), light olive brown, non-plasticity silt, slightly 
moist. No debris . 

1 ,1,,: 
............ 

_
_ ......................• 1 ....... . ...... _._ .•. __ .. _ .. _ ......................... _.+_ ... _ ............................. _-_ ..... _ ............................ _ .................................... _.- ................. --_ ......................... _._-- .................... _._--- ........................ _...... . .................................. __ .. _ ..... . 8 feet: Refusal 

HA25 10/15/2002 0-4.5 O-foot -2 feet: Silty sand (SM); yellowish brown fine-grained sand with low 
plasticity fines, compacted, and dry. No debris. 

2 feet-4 feet: Sandy silt to silty sand (MLs/SM); light yellowish brown. No 
debris. 

...---L .... ....j ............... -1 .. ~ .. f~e.~: ... '.3.~.!.':l~_~~.......... ............ ........ __ .......... ___ ............................. _ .... ........ _ .. ___.____ 
HA27 10/15/2002 0-4 ! 0-foot-2 feet: Silty sand (SM); dark yellow-brown fine-grained sand with low 

i plasticity fines, compacted, and dry. No debris. 

I 2 feet-4 feet: Silty sand to sandy silt (MLs/SM); brown low plasticity silt, 

i--·
1
·
o
iii5i:20ci21 ... ············iii=4················il ..... ~SO:I:ik ~!I.y. ... ~g.i.~.!: .. ~?.~E:l.~~~.:................. ........... __ ...................... __ ........................... ___ ........ _ ........... ___ .. _ ..................... _ 

i ! 0-foot-2 feet: Silty sand (SM); light olive brown fine-grained sand with low HA28 
t plasticity fines, and dry. Traces of sub-angular gravel. No debris. 
1 
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Table 4-3: Lithology of Continuous Core Soil Samples-RSE Investigation 

Location 
Logging 

Date 
Depth 

(feet bgs) Lithology 
2 feet-4 feet: Silt (ML); light yellowish brown, medium plasticity silt, slightly 
moist. No debris . ............. __ .t- ................................. H -+ ................................................. ; .................................................................................................................................................................................................................................. __ .. _ ..................... ··································.···.·· ..... H ........ __ 

HA30 10/15/2002 0-4 O-foot-2 feet: Poorly graded sand (SP-SM); light yellowish brown fine­
grained with some low plasticity fines, medium compacted, and dry. No 
debris. 

Notes: 

2 feet-4 feet: Sandy silt (MLs); light yellowish brown, medium plasticity silt 
with medium to fine grained sand, slightly moist. No debris. 

bgs = below ground surface 

Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediment data, or is further evaluation 
required to characterize risk and evaluate response actions? 

Four sediment samples (upstream and downstream locations) were collected on 23 February 2003. 
These were analyzed for the same suite of analyses (Title 22 metals, VOCs, SVOCs, and petroleum 
hydrocarbons) as the surface soil samples. Any impact to the Agua Chinon Wash sediments was 
determined by comparing the upstream sediment analyte concentrations with the downstream analyte 
concentrations, as well as by comparing the sediment analyte concentrations with the surface soil 
analyte concentrations from within the waste placement boundaries. The sediment sample collection 
details are presented in Appendix B, along with complete data sets for both of these rounds. 

4.10 SURFACE WATER SAMPLING 

Surface water soil sampling was proposed at AA 3 in response to Decision Questions #4 and #7, and 
in accordance to Decision Rule #5 of the RSE investigation. 

Decision Question #4: Has the impact to groundwater, surface water, and sediments been 
adequately characterized, or are additional data required? 

Decision Question #7: Has the nature of the waste present been adequately characterized 
using soil vapor, soil, groundwater, surface water, and sediments data, or is further 
evaluation required to characterize risk and evaluate response actions? 

The proposed sampling locations for surface water runoff were designed to evaluate analyte 
concentrations in surface water at the upstream location and at a downstream location within the 
Agua Chinon Wash; samples were analyzed for the full suite of analyses (petroleum hydrocarbons, 
VOCs, SVOCs, metals, and perchlorate) similar to the groundwater samples. These surface water 
sample results were evaluated based on comparison to groundwater quality criteria. 

The analytical results of these samples help in evaluating whether the debris placed at the site has 
impacted Agua Chinon Wash. The surface water sample collection details are presented in 
Appendix B, along with complete data sets for both these rounds. 

4.11 ANALYTICAL LABORATORY DATA VALIDATION 

Laboratory data were validated by Laboratory Data Consultants of Carlsbad, California, III 

accordance with the cited method, and: 

4-22 

o 



'- ) 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 RSE Investigation 

• EPA Contract Laboratory National Functional Guidelines for Organic Data Review, October 
1999c 

• EPA Contract Laboratory National Functional Guidelines for Inorganic Data Review, 
February 1999d 

• EPA SW 846 Third Edition, Test Methods for Evaluating Solid Waste, update I, July 1992; 
update lIA, August 1993; update II, September 1994; update lIB, January 1995; update III, 
December 1996) 

• EPA Method TO-14A, January 1999 

Laboratory data were validated as specified in the NAVFAC SW, Environmental Work Instruction 
EW#I. Level IV validation was performed on 20 percent or more of the samples, with the balance 
validated at Level III. The data validation reports for all samples collected during the RSE 
investigation are presented in Appendix D. The data validation findings are summarized, indicating 
the findings of the review process. Data are reported flagged with appropriate qualifiers to indicate 
their usability. 

Data were assigned the following qualifiers as appropriate: 

J estimated concentration 

v 

R 

not detected (including not present or adjusted detection limit because of blank 
contamination) 

Data are not usable 

Combinations of qualifiers such as VJ are possible. 

The field duplicate pairs were compared and the results were within the acceptance criteria except as 
noted in the data validation reports. The results that are significantly different are believed to be a 
result of variability inherent in the sampling procedures and the media sampled, and do not appear to 
represent consistent or systematic errors. 

The following specific issues were identified for the groundwater and perimeter soil gas, sediment 
and surface water samples in the validation process. 

• Some results were flagged as estimated (1) based on the quality control analysis performed 
with the samples. However, the qualifiers do not alter the use of the data. 

• In specific cases, in accordance with Contract Laboratory Program guidance and Navy 
procedures, analyte reporting limits were adjusted due to the presence of the target analyte in 
the laboratory method blank or the field blank and the values qualified as estimated non­
detect (VJ). The guidance indicates that if concentrations detected in the sample are less than 
5 times the concentration in the blank (10 times for common laboratory contaminants), the 
sample is reported as non-detect. In general, this occurred when the laboratory reported 
detectable values above the Method Detection Limit in both the field sample and the 
associated laboratory or field blank. The findings were reviewed during the data assessment 
and the qualification was warranted in light of the concentrations reported. 
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All data were found usable for the purposes intended and no data were rejected. The qualification 
assigned to data was incorporated into the conclusions or recommendations of the investigation. 

4.12 INVESTIGATION DERIVED WASTE MANAGEMENT AND DISPOSAL 

During the initial RSE investigation activities that included drilling of boreholes for the installation 
of perimeter gas wells and groundwater monitoring wells, and the corresponding decontamination 
activities, approximately 5 cubic yards of soil cuttings and 23 drums of water were generated as 
IDW. The soil cuttings were placed in a 5-yard roll-off bin, water was placed in 55-gallon drums, 
and miscellaneous debris was placed in a containerized 2-cubic-yard trash bin. The IDW solid waste 
personal protective equipment (PPE), plastic sheeting, paper towels, and field test kit waste were 
stored in plastic bags. 

4.12.1 lOW Soil 

Soil samples from different locations of the roll-off bin were collected and compo sited to form a 
single composite soil sample (LKI67). This composite sample was submitted to the analytical 
laboratory for VOCs, petroleum hydrocarbons and metals analyses. 

No VOCs were detected in the roll-off bin composite soil sample. With the exception of selenium 
that was detected at 1.7 milligrams per kilogram (mg/kg), all other metals were within the former 
MCAS EI Toro background concentrations (Table 4-4). With the exception of arsenic, all metals 
were also less than the regulatory threshold concentrations. The analytical results of the composite 
soil sample indicated very low detection of petroleum hydrocarbons. 

The IDW soil was classified as nonhazardous based on the knowledge that IDW soil was a result of 
installing wells outside the debris placement perimeter and the comparison of composite soil sample 
analytical results with regulatory thresholds (PRGs, total threshold limit concentrations [TILCs], 
toxicity characteristic leaching potential [TCLP] and soluble threshold limit concentration [STLC] 
criteria values). Therefore, based on this evaluation and consistent with the Station-wide IDW 
Management Plan (CDM 1995), soil cuttings were placed at AA 3. 

4.12.2 lOW Water 

Since the IDW water stored in the drums was produced during the installation and development of 
perimeter soil gas and groundwater monitoring wells, and during the sampling of groundwater 
monitoring wells, the analytical results of the groundwater samples collected during December 2002 
groundwater sampling event were used to characterize the IDW water drums. The groundwater 
samples were analyzed for VOCs, SVOCs, metals and petroleum hydrocarbons. Based on the 
comparisons, the IDW water was classified as nonhazardous waste. It was proposed that the IDW 
water be transported and disposed at an appropriate facility as nonhazardous waste. 

4.12.3 lOW Disposal 

A memo detailing the IDW disposal plan for the management of IDW generated at AA 3 during the 
RSE field activities was presented to the BCT members on 7 May 2003. The BCT members 
concurred with recommendations of the memorandum (Earth Tech 2003b) and on 4 August 2003, 
IDW soil was placed at the site and IDW water was shipped for treatment at the DIK Environmental 
recycling facility in Los Angeles, California. All other solid wastes were disposed of as municipal 
waste. 
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Table 4-4: Summary of Detected Analytes and Comparison With Regulatory Threshold Concentrations­
Composite Soil Sampling-RSE Investigation 

Former MCAS Toxicity Soluble 
Concentration EI Toro Total Threshold Characteristic Threshold 
(Composite Background Limit Leaching Limit 

Sample Concentrations Residential Concentrations Potential Concentration 
Analyte LK167) (95th quantile) PRGs (TILC) (TCLP) x20· 

METALS mg/kg) 

Aluminum 

Arsenic 

Barium 

.............. ............... .. 4.!?t:>.9 .... 1.... 14,800 ! .. .!.t:>.,Q99 ·····················_····· __ ····--·_··r· .. 
.................................. + ................ _ ....... 3.c .. ; ... 3c .. _ .............. + __ ........ _ ............. 6;: .. ; ... 8c .. 6.:: ............................ r ..... _ ....... 0.: .... ;.3.: .. 9.: .................... , ........ __ ._ ............. 5;: .. 0.: ... 0: ......... _ ..... __ ...... , ........................ 1 .. : .. 0.: ... 0.: ...... _. 

...... .1 .............. . 

60.6 173 ....... _?!4.9.9 .1.9,99.9..... 2,000 

(STLC) x 10 

Cadmium 

Calcium 

0.38 ........................ _._-_ .................... . 37 100 20 ...; ..................... ~ . .9. .... _ 

Chromium 

Cobalt 

... g9.PP~r.. ... 
Iron 

Lead 

4,290 

._ ...................... + ...................... 11.3 ..... 1.. 

1 
__ .... _ .......... + ..................... 2.8 

4.8 

... 71.97.9 ...j .... 
1.6 ................... l 

. 0 r ...... ry1.9.g.IJ.~~lyl!l_ 2, 5~...... ... ; ..... 

... !Y19..lJg9.r.:!~.~~ 78.2 

15.1 
··············.·.·H ••••••••••• ••••••••••••••• ... •• 

..... §!~?9 

••••••••••••••••••••••• ~ •••••• • ....... ___ ......... H ••••••••••••• ....... t .... -
100 ................. .1 ... _. __ .. _ ...... ;;9 .................. _._ .. 500 

••••••••••• _··.· __ ••• H ••••• 

~!99.9 
2,500 

·········r .. ····· .. ··· .. ········ 

............... 1 .. !99..9 ........ 1.. J.Q9. ....................... , ..... . 
........... 1 .......................... ___ [ . ................ , .. __ ........, ........................ ~ ... - ... .. 

j 

...................... _ .... 1. ......... . 

50 

Mercu L ....................... _ .. _ ................ + ....... 0.039 J_t... 20 , 4 2 

Nickel 5.0 2,000 ..... 1 __ ......................... _-+ ............................ _ ... _ ... _._ ........ . 
Potassium 884 i 

··s·~i~~·i·~m .... _ .................................... 'r"'-'- 1.·7 ................ !............ 0.32 _ .................... _ .... __ . ___ +._ .. ::::.::1.9Q~ __ ......... :: . .1.::.--.................... _2 .... 0 .................................. r ...... _ .................... 1 .... O.·.·.·.·.·.· .. ·.· .......................... -._ ................. . 

Vanadium······.·.· ........ ·····················I······ ....... 11.~6 .. ~ . .? 7' j ........................... .I7J1_ ·:,~· .................. 1· ........ ·_·· .. ·!?~~.I .... · ............ ·1 ___ ............. ?2. ,!.~4g0.90 __ ..... _. 1._ .............................. _ .......................... ; ............. __ ................................... _._ .. . 
Zinc 18.2 77.9 5,000 ! 

PETROLEUM HYDROCARBONS (PH C) (lJg/kg) 

PHC as diesel 5 J ; .................... ~ ...... -.-..... . 

Motor Oils ! 23 
Notes: 
-= not established 
J = indicates an estimated value 
1l9/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
PRGs = preliminary remediation goals 
RSE = removal site evaluation 

l ............................... 1' ....................... -~-... -.---.~---- .. ..................... + 

• = Criteria for IDW soil based on the extraction methodology for the TCLP, where the weight of the extraction fluid is equal to 
20 times the weight of the solid sample. Therefore, the derived criterion for waste is equivalent to 20 times the regulatory level 
for TCLP. 
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5. PHYSICAL CHARACTERISTICS 

5.1 SURFACE FEATURES 

Physical 
Characteristics 

A geologist perfonned a site walk to verify the surface features. The results of the physical feature 
observations and geologic literature review are presented in this section. Surface deposits in the 
vicinity of the site are predominantly young alluvial fan deposits of Holocene/late Pliestocene age, 
consisting primarily of unconsolidated gravels, sand, and silt. Surface deposits to the immediate 
north of the site consist of interbedded marine sandstone, conglomerate sandstone, and siltstone from 
the Niguel Fonnation of Pliocene Age. Most of the surface is covered with vegetation and loose soil, 
but bedrock crops out near the summit on the south side of a hill adjacent to the site. This bedrock, 
identified as the Niguel Fonnation, consist of interbedded marine sandstone, conglomeratic 
sandstone and conglomerate of Pliocene age. The strata strike and dip in the vicinity of the Site are 
north 5 east and 22 north west, respectively. The bedrock appears indurated and competent, although 
highly weathered at the surface. Fractures were not observed. 

The Niguel Fonnation is underlain by the Monterey Fonnation, consisting of marine siltstone and 
sandstone of Miocene age. The Niguel Fonnation has a maximum thickness of 350 feet. Deposits to 
the southwest of the site, across Agua Chinon Wash, consist of alluvial fan deposits of Mid-to-Early­
Pleistocene age. The lithology is sandy, well indurated and well dissected by erosion. 

However, a housing tract is currently located at that location and no outcrop was readily visible. A 
local geologic map (Figure 5-1) was created using the u.S. Geographical Survey digital geologic 
map database of the Santa Ana 30-foot by 60-foot quadrangle as the map source for fonner MCAS 
El Toro region showing the geologic fonnations, contact, fault, strike and dip infonnation in standard 

'\ notation. The topography in the immediate vicinity of AA 3 has a relief of 400 feet to 600 feet above 
) mean sea level (msl) generally dipping to the south and southwest. The site is located at an elevation 

of approximately 460 feet above msl. 

5.2 REFINED GEOLOGY 

During drilling of boreholes for the installation of monitoring wells (as part of the RSE 
investigation), bedrock was encountered at 32 feet bgs in MW07 and 56 feet bgs in MWIO. A figure 
showing a measured section of the subsurface lithology and equivalent measured section of the 
stratigraphy of the site was provided as part of the RSE Work Plan (Figures 2-4 and 2-5 of the Work 
Plan). A figure showing the plan view of these cross sections is presented in Figure 5-2. The cross 
sections were revised based on the infonnation collected as part of this RSE investigation and are 
presented in Figures 5-3, 5-4, and 5-5. These cross sections provide sufficient alluvium and bedrock 
contact infonnation. 

Subsurface stratigraphy in this area was inferred from drilling logs provided in the AA 3 technical 
infonnation package (IT/OHM 2000), CPT survey, and the boreholes drilled to install the 
groundwater and perimeter gas monitoring wells as part of this RSE investigation. Subsurface 
stratigraphy consists of fine-to-coarse-grained sediments overlying bedrock (sandstone, siltstone, and 
claystone). Unconsolidated sediments were identified as well-graded gravel, gravelly sand, well­
graded and poorly graded sand, silty sand, and clayey sand. Sediments were generally brown, 
yellowish brown, olive-brown, and greyish brown, with local iron staining. 

The depth to bedrock for the entire site can be inferred from extrapolated cross sections (see Figures 
'\ 5-3,5-4, and 5-5) of this Report. The drilling logs for the 10 monitoring wells identify the bedrock as 
) Pliocene Niguel Fonnation. Sandstone is generally light to dark gray and light olive-brown with 

-" 
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yellowish mottling, with very fine- to medium-grained sand, poorly indurated, and dense to very 
dense. Siltstone bedrock is generally light brown, olive, or gray with local yellowish mottling. 
Claystone bedrock is generally brown to olive to very dark gray. 

As shown in Figures 5-3 through 5-5, two topographic low areas were apparently present in the 
southwestern and northeastern portions of the site, prior to debris placement. A southwestern 
topographic low area was located along cross section AA 3-2-2', between cross sections AA 3-12-12' 
and AA 3-13-13' (see Figure 5-7). A northeastern topographic low area was located along cross 
section AA 3-14-14', between cross-sections AA 3-9-9' and AA 3-10-10'. 

5.3 REFINED HYDROGEOLOGY 

Ten groundwater gauging events (November 2002, December 2002, January 2003, March 2003, 
November 2003, March 2004, June 2004, October 2004, February 2005, and April 2005) were 
conducted after the installation the monitoring wells (MW05 through MWI4). All AA 3 wells 
(MWOl through MWI4) were gauged prior to groundwater sampling. Table 5-1 presents the 
historical depth to groundwater information (14 gauging events) at the site. 

The April 2005 depth to water readings in these wells ranged from 26.56 feet below the top of casing 
(TOC) in Well MWOl to 40.58 feet below the TOC in Well MW02. Groundwater elevations were 
calculated based on well casing elevations and ranged from 423.16 feet above msl in Well MW02 to 
447.84 feet above msl in Well MW06 (April 2005 gauging event). Figure 5-6 shows the groundwater 
elevation contours from April 2005 gauging event and its corresponding flow direction. 

In order to verify if more than one water-bearing unit was present at AA 3, Well MW09 was to be 
installed as a dual nested well (with one screen in alluvium [MW09A] and the other screen in the 
bedrock [MW09B]), and Well MWI0 was screened in bedrock. However, at the location of Well 
MW09, bedrock was not encountered; therefore, both the dual nested Wells MW09A and MW09B 
were installed in alluvium. Since the recent groundwater gauging events indicate that the bedrock 
and alluvial aquifers encountered appear to be fully hydraulically connected and can be considered a 
single water-bearing unit, all wells (MWOl through MWlO) were used to infer the groundwater flow 
and gradient information in Figure 5-6. 

In February 2005, groundwater Monitoring Wells MWll through MWI4, and an exploratory 
borehole (BH01) were installed in the AA 3 area. All of these penetrations were continuously cored. 
Wells MWll, MW12 and MW14 were installed within the filled area. Well MW13 was installed 
outside of the northern comer of the estimated waste placement area. During the installation of Well 
MWll, Niguel Formation sandstone was encountered at 55 feet bgs, with construction debris fill 
materials identified to a depth of 32 feet bgs. Native alluvial silty sands and well-graded sands were 
identified between the base of fill and bedrock. The borehole was plugged back to 40 feet bgs and 
the well screen placed from 22 feet to 37 feet bgs. Well MW-l1 was therefore screened across fill 
and native alluvium with static groundwater gauged during the February 2005 event at 28.50 feet 
bgs, approximately 3.5 feet above the native alluvium within the fill. 

Well MW12 was placed in the upgradient, northeast portion of the waste fill area. The well was 
bored to 60 feet bgs, encountering construction debris fill materials from the near surface to the 
bedrock contact at 40 feet bgs. The 20 feet of bedrock penetrated in this boring was logged as 
containing all three facies of the Niguel Formation; sandstone, siltstone and claystone. Well MW -12 
was screened from 24 feet to 39 feet bgs with static water gauged at 30.14 feet bgs in the gauging 
event of February 2005. 

5-2 
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SENSITIVE 

Explanation: 

Quaternary 

I Qyfa I} Young alluvial fan deposits (HolocenelLate 
IOyfsa I Pleistocene). Gravel, sand, silt, unconsolidated 

IOvofal Very old alluvial fan deposits (Middle to Late 
Pleistocene). Sandy alluvium, reddish brown, 
well indurated, Ian sur1aces well·dlssected. 

Tertiary 

~ 

~ 

Niguel Formation (Pliocene). lnlerbeded marine 
sandstone, conglomerate sandstone, conglomerate. 

Capistrano Formation, Oso Member (Miocene to Early 
Pliocene). Sandstone, medium to coarsegrained, 
massively bedded, friable. 

Puente Formation, Soquel Member (Miocene). 
Sandstone, siltstone. 

Puente Formation, La Vida Member (Miocene). 
Sandstone, siltstone. 

Monterey Formation (Miocene). Marine sihstone, 
sandstone, siliceous, diatomaceous. 

Topanga Formation (Middle Miocene). Marine 
sandstone, siltstone, locally conglomerate. 

Vacueros and Sespe Formations, undifferentiated 
(late Eocene, Oligocene, early Miocene). Interbedded 
sandstone and conglomerate, marine and nonmarine. 

Cretaceous 

Williams Formation (Upper Cretaceous). 
Feldspathic sandstone, pebbly sandstone, 
conglomerate sandstone, white, brown, poorty 
sorted. massively bedded, resistant, cllff·forming, 
marine 

Legend 

Fault, dotted where covered 

2y Strike and dip 

X Syncline 

X Anticline 

Source: 
Jacobs Engineering. 
Bechtel Drawing No. 073H1214 
OHM Drawing No. 18609043 
USGS, 
Open File Report 99·172 
Santa Ana 30'x60' Ouadrangle 
Southern California, Version 1.0 
D.M. Morlove 
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* 
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MINOR SURFACE ELEVATION: 2-FOOT 
INTERVALS 

MAJOR SURFACE ELEVATION : 10-FOOT 
INTERVALS 

MCAS EL TORO BOUNDARY 

EXISTING STREAM OR WASH 

o • • • • ESTIMATED EXTENT OF WASTE PLACEMENT 
BEFORE RSE INVESTIGATION (EARTH TECH 2001) 

8- - -8' CROSS-SECTION LOCATION 

MW06 -$- RSE GROUNDWATER MONITORING WELL 
LOCATION 

CPT01 V RSE CONE PENETROMETER TEST LOCATION 

PG01 + RSE PERIMETER GAS MONITORING WELL 
LOCATION 

MW4 + EXISTING GROUNDWATER MONITORING WELL 

PZ3 4- EXISTING VADOSE ZONE WELL 

MW12 -+ ADD ITIONAL GROUNDWATER MONITORING WELL 
LOCATIONS 

BH01 @ ADDITIONAL BOREHOLE LOCATION FEBRUARY 2005 

NOlES 

1. TOPOGRAPHY COMPILED BY PHOTOGRAMMETRIC 
METHOD FROM AERIAL PHOTOGRAPHY DATED 
DECEMBER 2001 BY SAN-LO AERIAL SURVEYS . 

2. COORDINATES ARE IN CALIFORNIA STATE PLANE 
COORDINATE SYSTEM . NAD 83. ZONE 6. 

3. ELEVATIONS ARE IN FEET; BENCHMARK BASED ON 
NORTH AMERICAN VERTICAL DATUM 1988. 

NORTH 

60 o 60 120 FEET 

------
SCALE: 1"=120' 

RIIFS Report Draft Final 

Site Plan Showing Geologic 
Cross-Sections A-A' Through C-C' 

Anomal Area 3 

Date: 04·08 Former MCAS EI Toro 

@ EarthTech Project No. 
Figure 
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r-___ ~MW03 

SP-SM 
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/ 

? _____ +-_C_LA __ ~_T __ ONE BEDROCK 

SANDSTONE 
BEDROCK 

TD=BS.S' 

LEGEND 

MW4 
PG02 

DESIGNATION FOR GROUNDWATER 
MONITORING WELL OR PERIMETER 
GAS WELL 

~ SCREENED INTERVAL OF MONITORING WELL 
(RED DENOTES AN RSE WELL) 

TD=SS' 
TOTAL DEPTH OF WELL BORING IN 
FEET BELOW GROUND SURFACE 

-= --
STRATIGRAPHIC CONTACT 

TOP OF GROUNDWATER (MEASURED APRIL 2005) 

INFERRED GROUNDWATER SURFACE (APRIL 2005) 

TOP OF GROUNDWATER (MEASURED NOVEMBER 2003) 

INFERRED GROUNDWATER SURFACE (NOVEMBER 2003) 

TOP OF SAPORLITE (DEEPLY WEATHERED BEDROCK) 
(SEE NOTE 5) 

GW WELL·GRADED GRAVEL 

ML LOW·PLASTICITY SILT 

SW WELL·GRADED SAND 

SP POORL Y GRADED SAND 

SP·SM POORLY GRADED SAND WITH SILT 

SM SILTY SAND 

NOTES 

1. LITHOLOGIC CONTACTS ARE BASED ON REVIEW OF 
BOREHOLE LOGS. 

2. GROUND SURFACE ELEVATIONS ARE BASED UPON AN 
AERIAL SURVEY PERFORMED BY SAN-LO AERIAL 
SURVEYS DECEMBER 2001 . 

3. ELEVATIONS ARE IN FEET; BENCHMARK BASED ON NORTH 
AMERICAN VERTICAL DATUM 1988. 

4. 

5. 

MW03 ABANDONED ON 2003 
GROUNDWATER ELEVATION BASED ON NOVEMBER 2003 
MEASUREMENTS 

AS BEDROCK WEATHERS IN PLACE IT DEVELOPS SOIL 
HORIZONS. WHICH OVER TIME CAN EXTEND QUITE DEEP 
INTO THE ORIGINAL FABRIC OF THE ROCK. BEDROCK. 
WHICH HAS UNDERGONE SUCH DEEP WEATHERING. IS 
REFERRED TO AS SAPROLITE. POROSITY AND 
PERMEABILITY OF SAPROLITES IS COMMONLY HIGHER 
THAN LESS WEATHERED BEDROCK. 

RI /FS Report Draft Final 

a Geologic Cross Section A-A' 

Anomal Area 3 

Figure 
Date: 04-08 Former MCAS EI Toro 

o 60 120 Project No. 

a; SCALE IN FEET 29307 E .. ______________________________________________________________________________________________________________________________________________________________________________________________________ -L __________ ~ _______ A_t_lI;.c_D __ ln_te_rn_at_io_na_I _Lld_._c o_m_pa_n_y ______ .J~ ________ ~ 
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5-7 



PAGE NO. 5-8 

M60050~004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



File: _9307\work\M3\CAD\ln-Progress Draft Final RI FS\Figure 5-4.dwg Apr 02, 2008 - 2: 17pm 

o 60 120 
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PZ02 

DESIGNATION FOR GROUNDWATER 
MONITORING WEll OR PIEZOMETER 

SCREENED INTERVAL OF MONITORING WEll 
(RED DENOTES AN RSE WEll) 

TD=56' 
TOTAL DEPTH OF WEll BORING IN 
FEET BELOW GROUND SURFACE 

= ---
GW 

SW 

STRATIGRAPHIC CONTACT 

TOP OF GROUNDWATER (MEASURED FEBRUARY 2005 ) 

INFERRED GROUNDWATER SURFACE (FEBRUARY 2005) 

TOP OF SAPORLITE (DEEPLY WEATHERED BEDROCK) 
(SEE NOTE 5) 

WEll-GRADED GRAVEL 

WEll-GRADED SAND 

SP-SW POORLY TO WEll -GRADED SAND 

SP POORLY GRADED SAND 

SP-SM POORLY GRADED SAND WITH SilT 

SM SilTY SAND 

SC CLAYEY SAND 

Ml INORGANIC SilTS AND VERY FINE SANDS 

NOTES 

1. LITHOLOGIC CONTACTS ARE BASED ON REVIEW OF 
BOREHOLE lOGS. 

2. GROUND SURFACE ELEVATIONS ARE BASED UPON AN 
AERIAL SURVEY PERFORMED BY SAN-lO AERIAL SURVEYS 
DECEMBER 2001. 

3. ELEVATIONS ARE IN FEET; BENCHMARK BASED ON NORTH 
AMERICAN VERTICAL DATUM 1988. 

4. AS BEDROCK WEATHERS IN PLACE IT DEVELOPS SOil 
HORIZONS, WHICH OVER TIME CAN EXTEND QUITE DEEP 
INTO THE ORIGINAL FABRIC OF THE ROCK. BEDROCK, 
WHICH HAS UNDERGONE SUCH DEEP WEATHERING, IS 
REFERRED TO AS SAPROLITE. POROSITY AND 
PERMEABILITY OF SAPROLITES IS COMMONLY HIGHER 
THAN lESS WEATHERED BEDROCK. 

RifFS Report Draft Final 

Geologic Cross Section 8-8' 

Anomal Area 3 

Date 04-08 Former MCAS EI Toro 
Project No. ® EarthTech 

Figure 
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SW WELL-GRADED SAND 

SP-SW POORLY TO WELL-GRADED SAND 

SP POORL Y GRADED SAND 

SP-SM POORLY GRADED SAND WITH SILT 

SM SILTY SAND 

SC CLAYEY SAND 

NOTES 

1. LITHOLOGIC CONTACTS ARE BASED ON REVIEW OF 
BOREHOLE LOGS. 

2. GROUND SURFACE ELEVATIONS ARE BASED UPON AN 
AERIAL SURVEY PERFORMED BY SAN-LO AERIAL SURVEYS 
DECEMBER 2001. 

3. ELEVATIONS ARE IN FEET; BENCHMARK BASED ON NORTH 
AMERICAN VERTICAL DATUM 1988. 

4. AS BEDROCK WEATHERS IN PLACE IT DEVELOPS SOIL 
HORIZONS, WHICH OVER TIME CAN EXTEND QUITE DEEP INTO 
THE ORIGINAL FABRIC OF THE ROCK. BEDROCK, WHICH HAS 
UNDERGONE SUCH DEEP WEATHERING, IS REFERRED TO AS 
SAPROLITE. POROSITY AND PERMEABILITY OF SAPROLITES IS 
COMMONLY HIGHER THAN LESS WEATHERED BEDROCK. 

RifFS Report Draft Final 

Geologic Cross Section C-C' 

Anomal Area 3 

Date 04-08 Former MCAS EI Toro 
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Table 5-1 - Anomaly Area 3 Historical Depth-to-Groundwater Measurements and Groundwater Elevation Information 

November-99 December-99 February-01 August-01 November-02 December-02 January-03 

Screen Interval Groundwater Depth-to Water Groundwater Depth-to Water Groundwater Depth-to Groundwater Depth-to Water Groundwater Groundwater Depth-to Water Groundwater 
(feet below TOG Elevation Depth-to Water Elevation (feet (feet below Elevation (feet (feet below Elevation (feet Water (feet Elevation (feet (feet below Elevation (feet Depth-to Water Elevation (feet (feet below Elevation (feet 

WelilD ground surface) Northing Easting (feet above msi) (feet below TOC) above msl) TOG) above msl) TOG) above msl) below TOC) above msl) TOC) above msl) (feet below TOG) above msl) TOC) above msl) 

AA3-MW01 16.5-46.5 2194691.311 6116936.679 459.03 23.5 435.53 24.05 434.98 24.98 434.05 21.67 437.36 27.16 431.87 27.22 431.81 27.45 431.58 

AA3-MW02 21-51 2194900.483 6116746.935 463.74 39.15 424.59 39.64 424.10 40.8 422.94 41.34 422.40 - - 42.47 421.27 42.65 421.09 

AA3-MW03 50-80 2194761.799 6117116.175 500.85 60.15 440.70 61.02 439.83 62.49 438.36 63.14 437.71 64.74 436.11 64.97 435.88 65.28 435.57 

AA3-MW04 25-45 2195127.919 6116911.118 468.43 28.91 439.52 29.57 438.86 - - 31.27 437.16 32.59 435.84 32.7 435.73 32.94 435.49 

AA3-MW05 40-55 2195039.239 6117525.408 473.07 · · · · · · · · 27.52 445.55 27.68 445.39 28.04 445.03 

AA3-MW06 20-40 2195353.272 6117642.832 475.72 · · · · · · · · 27.93 447.79 28.14 447.58 28.61 447.11 

AA3-MW07 30-50 2195265.463 6117176.68 475.60 · · · · · · · · 34.12 441.48 34.26 441.34 34.59 441.01 

AA3-MW08 25-55 2194877.084 6117254.834 469.65 · · · · · · · · 28.27 441.38 28.43 441.22 28.73 440.92 

AA3-MW09A 20-50 2194780.357 6117099.868 466.52 · · · · · · · · 28.17 438.35 28.38 438.14 28.56 437.96 

AA3-MW09B 60-75 2194780.475 6117099.588 466.45 · · · · · · · · 28.37 438.08 28.43 438.02 28.69 437.76 

AA3-MW10 60-75 2194855.815 6116838.023 463.76 · · · · · · · · 37.45 426.31 37.48 426.28 37.67 426.09 

AA3-MW11 22- 37 2194974.72 6117008.111 467.35 · · · · · · · · · · · · · · 
AA3-MW12 24-39 2195227.469 6117495.47 475.87 · · · · · · · · · · · · · · 
AA3-MW13 25-45 2195487.055 6117520.993 479.39 · · · · · · · · · · · · · · 
AA3-MW14 25-40 2195170.273 6117203.852 474.10 · · · · · · · · · · · · · · 

./ 
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Screen Interval 
(feet below TOG Elevation 

WelllD ground surface) Northing Easting (feet above msl) 

AA3-MW01 16.5-46.5 2194691.311 6116936.679 459.03 

AA3-MW02 21-51 2194900.483 6116746.935 463.74 

AA3-MW03 50-80 2194761.799 6117116.175 500.85 

AA3-MW04 25-45 2195127.919 6116911.118 468.43 

AA3-MW05 40-55 2195039.239 6117525.408 473.07 

AA3-MW06 20-40 2195353.272 6117642.832 475.72 

AA3-MW07 30-50 2195265.463 6117176.68 475.60 

AA3-MW08 25-55 2194877.084 6117254.834 469.65 

AA3-MW09A 20-50 2194780.357 6117099.868 466.52 

AA3-MW09B 60-75 2194780.475 6117099.588 466.45 

AA3-MW10 60-75 2194855.815 6116838.023 463.76 

AA3-MW11 22- 37 2194974.72 6117008.111 467.35 

AA3-MW12 24-39 2195227.469 6117495.47 475.87 

AA3-MW13 25-45 2195487.055 6117520.993 479.39 
AA3-MW14 25-40 2195170.273 6117203.852 474.10 

5-15 

Table 5-1 - Anomaly Area 3 Historical Oepth-to-Groundwater and Groundwater Elevation Information 

March-03 November-03 March-04 June-04 

Depth-to Water Groundwater Depth-to Water Groundwater Depth-to Water Groundwater Depth-to Groundwater 
(feet below Elevation (feet (feet below Elevation (feet (feet below Elevation (feet Water (feet Elevation (feet 

TOG) above msl) TOG) above msl) TOG) above msl) below TOG) above msl) 

26.54 432.49 28.28 430.75 28.22 430.81 28.51 430.52 

42.42 421.32 43.30 420.44 43.04 420.70 43.45 420.29 

65.43 435.42 66.33 434.52 Well Abandoned Well Abandoned 

32.73 435.70 33.62 434.81 33.50 434.93 33.82 434.61 

26.74 446.33 29.30 443.77 29.25 443.82 29.78 443.29 

27.76 447.96 29.89 445.83 29.98 445.74 30.56 445.16 

34.44 441.16 35.65 439.95 35.63 439.97 36.05 439.55 

27.98 441.67 29.88 439.77 29.80 439.85 30.08 439.57 

27.77 438.75 29.59 436.93 29.46 437.06 29.86 436.66 

27.93 438.52 29.66 436.79 29.52 436.93 29.91 436.54 

37.25 426.51 38.46 425.30 38.14 425.62 38.57 425.19 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Notes: 

• Wells MW05 though MW1 0 were installed during November 2002. Wells MW11 though MW14 were installed during February 2005. 
- Not recorded. Depth to groundwater measurements not collected due to obstruction (dead animal) in the well. 
ID - identification 
msl - mean sea level 
TOe - top of casing 

October-04 February-05 April-05 

Depth-to Groundwater Depth-to Groundwater Depth-to Groundwater 
Water (feet Elevation (feet Water (feet Elevation (feet Water (feet Elevation (feet 
below TOG) above msl) below TOG) above msl) below TOG) above ms) 

28.89 430.14 26.55 432.48 26.56 432.47 

43.80 419.94 41.40 422.34 40.58 423.16 

Well Abandoned Well Abandoned Well Abandoned 

34.16 434.27 32.00 436.43 31.44 436.99 

30.46 442.61 27.80 445.27 27.01 446.06 

31.29 444.43 27.00 448.72 27.88 447.84 

36.60 439.00 34.00 441.60 33.23 442.37 

30.82 438.83 27.00 442.65 27.88 441.77 

30.32 436.20 27.90 438.62 26.22 440.30 

30.36 436.09 28.50 437.95 27.88 438.57 

38.96 424.80 36.60 427.16 36.44 427.32 

· · 28.50 438.85 28.09 439.26 

· · 30.90 444.97 30.21 445.66 

· · 34.15 445.24 33.58 445.81 

· · 32.75 441.35 26.62 447.48 
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Groundwater at this location was approximately 10 feet above the bedrock surface and resident with 
the gravelly clay construction debris identified from 20 feet to 40 feet bgs. Monitoring Well MW13 
was installed to the north and outside of the waste placement area. The siltstone facies of the Niguel 
Formation was encountered from 25 feet bgs down to 80 feet bgs. The well was screened from 25 
feet to 40 feet bgs with static water noted during the February 2005 gauging event at 34.14 feet bgs 
within the siltstone bedrock. Well MW14 was installed approximately 100 feet south-southeast of 
existing Well MW07. The boring penetrated 30 feet of construction debris and fill materials and 10 
feet of native alluvium. This well was screened from 25 feet to 40 feet bgs. Static water level was 
measured at 32.75 feet bgs during the gauging event in February 2005, indicating that the water table 
was standing within the native alluvium at that time. 

The hydrostatic equipotential gradient for the April 2005 event (see Figure 5-6) indicates a more or 
less westerly flow direction in two regimes. A gradient of 0.01 was calculated between the eastern 
part of the study area to the vicinity of Well MW11. The groundwater gradient steepens to 0.06 from 
MW11 to MW02 but essentially maintains a westerly flow direction. It is just beyond MW02 that the 
Wash joins the Irvine Management Zone (IMZ) with the increase in hydraulic gradient probably 
associated with rapid increase in gradient associated with entry into alluvial fans associated with the 
IMZ. 

Well MW-13 was screened entirely within the bedrock with water levels resident within the bedrock. 
No noticeable change in gradient can be determined in association with water levels within the 
bedrock and water levels within the fill or native alluvium. It seems reasonable to conclude that from 
all available data that fill, native alluvium and native bedrock are hydraulically interconnected. 

The Niguel Formation, where penetrated, has shown evidence of deep weathering. Published reports 
of the load-bearing properties of the Niguel Formation indicate that even when fresh, the sandstone 
facies is not well consolidated, and the siltstone and claystone facies are typically weaker (Blanc and 
Cleveland, 1968; Morton and Miller, 1981; Barrows et aI, 1993). The Niguel Formation was 
deposited in a near shore, tidal, partially enclosed embayment and has been noted to contain both 
gypsum and lime as cement. Where encountered with AA 3, the Niguel Formation has been found to 
be deeply weathered to fully decomposed almost to soil. Cores of the Niguel Formation facies 
indicate that there is probably a significant difference in hydraulic conductivity between the Niguel 
Formation and the fill/alluvium that overlies it, but there is no evidence of any sort of barrier to 
hydraulic communication. It is suspected from visual observations of the cores collected from the 
Niguel Formation that the weathered/decomposed Niguel Formation may be more hydraulically 
conductive than fresher specimens of the Niguel Formation found at greater depths nearby at IRP 
Site 2. 

In order to assess groundwater dynamics at AA 3, a detailed comparison of precipitation data were 
conducted with head data recorded within AA 3 during the winter of 2004-2005. Head data were 
collected from dedicated pressure transducers placed in AA 3 wells which provided a fairly good 
record with readings collected every two hours. Four wells, in two sets of two wells, were chosen to 
assess the way in which recharge is occurring at AA 3. The well pairs were MW06 and MW10, 
corresponding to either end of AA 3, and Wells MW05 and MW01, corresponding to roughly the 
same distance but within the alluvium only. Some data were not available for three of the four 
selected wells corresponding to the period of approximately 24-28 February 2005. Hourly 
precipitation data were obtained from the National Weather Service for the period spanning 
November 2004 through April 2005 (see Appendix B5). 
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During the selected period, two major precipitation events were used for the analysis. The first event 
began on 8 January 2005 and continued through 11 January 2005, peaking at 5:00 pm on 9 January 
2005. The second event began on 18 February 2005 and continued through 24 February 2005 
peaking at 3:00 pm on 28 February 2005. 

For the first rain event, when precipitation peaked at 5:00 pm on 9 January 2005, hydrographic data 
showed that Well MW06 (upgradient end of AA 3) reached its maximum head three days later with a 
rise of 6.7 feet in the aquifer surface gauged from 1 November 2004. For the same precipitation 
event, Monitoring Well MWlO, located at the downgradient extent of AA 3, reached its maximum 
head 11 days after the precipitation maximum on 9 January 2005. The rise in MWlO was 2.3 feet 
above the reference head on I November 2004. Significantly, Well MW06 reached maximum head 
from this precipitation event some eight days earlier than Well MWlO located at the downgradient 
end of AA 3, and achieved only 2.3 feet of head rise, some 4.5 feet less than Well MW06. Both 
factors, differential delay of eight days in aquifer response, and head differential of over 4 feet 
strongly suggest that aquifer recharge takes place due to the much greater surface area of the total 
watershed feeding into the alluvial aquifer system as opposed to vertical percolation from the smaller 
surface area of AA 3. If direct surface recharge from just the surface of AA 3 was the dominant 
mechanism it is unlikely that either of the differentials (Le., response time and magnitude) that were 
seen during the precipitation events would be observed (Appendix B5). 

5.4 GEOTECHNICAL EVALUATION 

For details of near-surface and subsurface geotechnical soil sample collection and analysis, refer to 
Section 4.7.3. Logs of CPT soundings are included in Appendix C. Logs of groundwater monitoring 
wells and perimeter gas wells are included in Appendix A. Geotechnical laboratory test reports are 
included in Appendix F. 

5.4.1 Near-Surface Soil Data 

Near-surface soil data were collected primarily for landfill cover design and construction 
considerations, including possible use of existing soil as a foundation layer and for actual monolithic 
soil cover. After observing soil specimens obtained from exploratory Trenches TROI through TRI2, 
and surficial sampling locations HAOI through HA33, soil samples were selected for subsequent 
testing in the laboratory. These locations are shown in Figure 4-1. A summary of the analytical 
results of these samples is presented in Table 5-2. Logs of exploratory trenches and boreholes are 
included in Appendix A. 

Table 5-2: Summary of Shallow Geotechnical Soil Sampling Results - RSE Investigation 

Sample 
10 

LK146 

LK147 

Moisture 
Content 

(%) 

Dry 
Density 

(pet) 

Particle Size 
Distribution 
GR:SA:FI 

(%) 

118.9 2:58:40 

im..~~~~~§~;i~~~r·i 
Percent Atterberg i Maximum Dry I Optimum 

Passing No. i Limits i Density ! Moisture SpeCific 
200 Sieve i (LL, PL, PI) I (pcf!A, S, C) i Content Gravity 
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Soil 
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SM 

SM 

SM 
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Table 5-2: Summary of Shallow Geotechnical Soil Sampling Results - RSE Investigation 

Sample 
10 

Notes: 

I 
Moisture! 
Content I 

(%) 

% = percent 
10 = identification 
NA = not analyzed 

Dry 
Density 

(pct) 

pct = pounds per cubic toot 

Particle Size I 
Distribution i Percent 
GR:SA:FI I Passing No. 

(%) i 200 Sieve 

NA 

NA 

Atterberg I Maximum Dry I 
Limits ! Density ! 

(LL, PL, PI) i (pet!A, S, C) i 
NA NA 

Optimum 
Moisture 
Content 

Soil 
Specific Classification! 
Gravity Identification 

NA . ..J .............. t.:-!.!.\;.........?lY.1m ... . 
NA m ..................................... m ............ NAj. ~.A.m ..........•. I.. SM ···································· .. t· 

......... _.~.:.~.!'-=.?.~i ............. l.. ........ t.:-!.A....... j.............. t:-:J!~.......... ! .................. t:-:J!~............ .. J ................. NA . ...J .............. t.:-!.A ................. ;........?IY.1 .. . 
11.5 ...... .... ...............J.?g~.?1Y.1 
NA t ................. : ... :.: ... : ............... ..,. ..................... ?IY.1 .......... . ................................. .;. ... 

; 

A NA 

.m ••••••••• ~.(1Y.1~2 
8M 

NA 

NA 

NA 

........................................................................... 8M 

SC 

SM 

CL 

SM 

8M 

SM 

SM 

SM ............................... 

NA 

NA NA 

SM 

SM 

SM 

5.4.2 Subsurface Soil Data 

Subsurface soil data were collected to aid in assessing: 

• Compressibility characteristics and potential for static and seismically induced settlement, and 

• Shear strength characteristics and evaluation of slope stability and lateral displacements under 
static and seismic loading conditions. 

A summary of the analytical results of these samples is presented in Table 5-3. Data were also 
obtained (October through December 2002) from CPT soundings CPTOI through CPTlO, 
groundwater Monitoring Wells MW04 through MWIO, and gas Wells PGOI through PG03. In 
addition, available data previously collected were reviewed and used in this assessment, including 
installation data of groundwater Monitoring Wells MWOl through MW04 and Piezometers PZl 
through PZ3, installed by IT/OHM in 2000. 
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Table 5-3: Summary of Subsurface Geotechnical Soil Sampling Results - RSE Investigation 

! ! i Dry Unit Weight- I Particle Size 
I Soil Classification,1 Moisture Content . Drive Cylinder Percent Passing i Distribution ! Atterberg Limits 

Sample 10 Identification (%) (pet) No. 200 Sieve ! (GR:SA:FI, %) ! (LL, PL, PI) 
.. 

LK169 SP 5.2 ! 96.3 NA 0:94:3 NA .................... ; ......•.................. =. .. =..; .. =. ........................... ; ........................ . ...................................................... "1 , 
LK170 SP* 

SM 

...... j ................ ?,~... ......,............. !9~!7',.~6~ ........................ l .................... Nt.:!:A~.............. 1 ................. t.:!~~A ................. ;! .............................. NA 

..... J. 6.1 106.5 NA NA LK171 
········································ .. ···t······· 

S p-§..tY.!................ ............................. ?,.?......... ......... .., ........................... ~919~.,. 3~.......................~ ......................... ~N~~A~ ......................... I .............. t·.? 0'1' o~ ·:·11 ............. 1.. .................... N:A ............................ . LK172 ............................................ + ..... . 

LK173 SP-SM & SP.?J i ............. !9~~81,.!7~ ........................ 1 .................... N:A ........................ I ..................... N6.A............ .l ............................. N!~ ............................. . 
... J§.tY.!)g ................. 1 .............?,?, ........................ ~1?2'OQ,·T7 .............. 1 .......................... N:AA ...................... 1 ;"I?O':.~ In~:'.1~1: "I~ .......... l, ............ , ..... ~~!A~ ...................... .. 
SM & CL .. ..J........?~,?t ....g?,? ......... N6. ..................... , ......t':J6........... .............. NA 

LK174 
·············································t· .. ···· 

LK175 

1.t':J6.;. NA 

···············································t· .. ··· 

C~............... , .............................. ::2,,3.,.:::2 ......................... J LK176 
···············································t······ ... 

102.6 NA 

LK177 ....... ~(g~.) ....................... ................ ..??,.? .................................. . NA NA 5:36:59 NA 

tY.!.f:i.(!,») ......................... ............ ~?,.;3............... .. l ............................ ;N ... ::;A .... ; .......................... + .............. .. LK178 85 ................. , ........................ ;N ... ;:;A ... ;: ........................ ; ................. ~.~,?Q!..4.? .. ... ·········································· .. t······ 

~KE~..T.. C=. .. ,L, ................................ ,................ ......??,~..... .. i ............................. N!:\........................ I ................. }N~!A~....................... i ...................... t.:!I6.................... ! .......................... NNAA.m ...................... .. 

LK180 s(CL) 37.1 83 NA 

.~LIKK:11~8:11.. ............. 1 .......................... §.S!Y.IM ........................... j ............................ ~4............................ l ......................... ~9~~91., .. ?5i ..................... ! .............. ?~.:.?5 ........................... 1_ ............. .t':J'.:~J\........ ! .............................. N6. ............. . 

LK182 SM* i 8.4 90.6 NA NA NA ································ ... ·t ............................................................................................................................................... .. ........................................................ 
! 

Sr:J.l:...... ··························J·~'?··i ...................... ~Q,? ................... rl NA 

SC...mm ............. 1~,? .......... + ........................ 1; .. 0;: .. :2; .. ".2: ...................... + ......................... 4 ... ; .. 4.6 

LK183 .......... ·························t .. · 

LK184 
········· ........ ·························t······ 

....................................... ~.~ ................... ,.1. ....... .. 
NA 41,??!.Jg 

NA 

~K.~?? ... t ................. !,){tY.!~t ..... . 24.1 NA NA 

. . ~.K~.8!3 ................•...... SC.§&,~C~.~L: ............. j ............................. ~2!.~1 .. ,.~ 1 .......................... l ..................... O~·.7!.,.4.~ ...................... j................ rN~6. ......................... i ............... "~.f\A: ............... !i NA 

.~LIK~.1~ .. ~8ST7............ ; .............. J(.!~SW.VJ.:~<'?'IYI)g .... m .... j ................................. i9~,.:6t>. ......................... ) ................... :11.~2:.tl8,.~9............. .) .......................... r.N~!.A~.m.m ............... m! .m~I..1:~~9: ~Q!m.m.N.A ........... . 
L '00 CL 78.5 .......................... ?.~.................., ........... ??,.?. .......... m ........................... ~.6........ NA 

LK MH 73.3 NA 90.6 .................. ... N6 ...mm' .............. ?4.., ... 4..~,.}? ... . 
! 

LK190 i SP-SM 2.6 100.3 i NA NA ......................................................................................................................... · .. · .. · .. · .. ····· .... · .......... ··· .. ··· .. · .. · ........ r .......................................... -...................... , .......................... : .. :.; .. : ........................ ; NA 

LK1 SW-SM 2.6 103.7 NA fHIQ:12 NA 

LK1 SP 2.7 .5 NA A NA 

LK1M SP <'". 2.3 100.7 NA 1:93:6 · .... · .......................... ··············· .. t ............................... -......... -..... ·········· .. · .................................. M •••••••• .. ••••••••• .. ·t NA 

NA ~LIK~:11. n~:'I:............. 1 ............. J:S?.Wl"Y..:-~Si..~M~1)),gg m! ................................ ~41.,.;2~ ................................ ~ ............... ~1:?:?..; NA 22:66:12 ...................... ; ..... . 

LK1 0 <; SM 11.8 110.6 + ........................ : .... , .. ,.::: ........................... + .............................................. ,. NA 

LK196 ML 27.9 92.4 NA · .... · .............................. · .......................... ··········t ................................. . . .................................. N6 ................... _., ........... ;3.~!.?~,JQ 
.. 

LK197 StY.!.....................................Jg:? ............................................. N.6. ............................ , ..... . 34.4 ................. , ......................... :N .... ;.;A ... : ............................. .. 

LK198 ML 29.2 .... ! ...................... m .. l;j91:11 ... ,.~4 ........................... f ..................... INI'!,A':\ ..................... mi ......................... '''.~.t. A .................... t .. .. 

NA 14 ............ · .. · .... ··t LK199 <'IA 24 .1 

NA NA ......................... -...... . .................................................. -~LIK~2?QQ ............... ml ............................ §S,~p .............................. L ................ m .... 11.c·9~mm .............. I .m ......... !~~:·1 
NA 

NA 

NA 

NA 

NA 

NA L~!S.?Q.~ ................... ;............. ~(CgILq_) ....................... j .............................. 11 ;3.3,.?2 ............................ !~Q,~ .. , ..... . 55.1 

NA 

. .................................. - ...... · .............. ·t .................................................... .. 

! 
L~fK5~2!QO:?2 ............. ml .............. j",II! .. I.~)§: ....................... j!.. 21.3 

LK?n1 SM.! 8.3 

LK204§.tY.!.... ..J 9.5 
! 

LK205.?.g ........................ j ... m 14.4 

.::L.:K ... ::2:.0: .. 6:: ........................ i............... .§'tY.!.. 3.9 

89.7 2:15:83 · .................................................... · .... · ...... r .... · .. • .............................. M ...................... t .... .. 

104.3 NA 1:75:24 ........................................................................ ,. .................................................... .. 

.. ........... JQ~&.+ ....N6...........J_ NA 

102.2 

99.6 
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Table 5-3: Summary of Subsurface Geotechnical Soil Sampling Results - RSE Investigation 

Soil Classification! Moisture Content 
Sample 10 Identification (%) 

Dry Unit Weight­
Drive Cylinder 

(pct) 

105 

Particle Size 
Percent Passing Distribution 
No. 200 Sieve (GR:SA:FI. %) 

1 :88:11 LK207 SP-SM ................ .i......... 4.3 
L~;~~ ............ ·r ........ · SM' 7.7 108.4 NA NA 

.. ;;o.: ... :.;;o .. : ... , .......................... , .............................. c ... :.; .. : .................................. ! ................................... ; ... ; .. ; .................................... , ......................... ; ... : ... : .. : .... ; ........................ ; ............................. : .... :.: ... : .............................. ; .................................. _ 

······················· .. _ .. ·t NA ........... ! 

LK209 SM 11.8 96 NA 2:75:23 

Atterberg Lim its 

(LL. PL. PI) 

NA 

NA 

NA 

LK?1.9 ..................... I......§r.:J.I.......... ..... ,. 11.9 ............................ !j ........................ !.~6.:?................. 35.4\ ................. IN~.~................ I ............... . NA 

LK?1.1 .... ! ...... _ ....... §G..., 12.1 i ................ J.9..?.:.~ .................. ; NA ......I ......................... IN~.~................! ............................ r.N~JA~ ............................. .. 
LK.?1 .. ? .............................. (G.yy:G.r.:J.I)~ ...... ! 7.3 I ................ J??:.?; .......................... ~.A...........I .................. 9.5i?5.:}3?7::?8 ................ L ............................ ~.AA ........................... .. 

....1 ................. {§.P.2g: ..................... i..... .. 1.~ .. ····················I·· .. ~A .................. j.... ~A.... .............. , ....................... ~N!.A.................... I ..................... ~AA ............................ . 
SP 16.7 NA NA 1:97:2 A 

LK213 

LK214 .... \ 

~~ -----;::M ± 
! 

LK217....I..···········§.P.··· ... ················ .. ·· .. ··T·· .. · 

hK?1..?.............. . .... I§p. .......................... ;. 

....... I.......§.P. ................. I. 

17 ................ I ................. ~N.AA ....... _ ................ j................. .. .. r-J .... A .......................... l ......................... r-JN:AA.........I .............................. I~.!.A~ ...................... .. 
! 

21.5 ............................... r-J.~ .. . .. ~ ..... . 

12.1r-JA ................ I_ 

20 NA ........................................... j 

17.4 ............................ , ............................. I\IA ..................... ; 

~.A.......................I ................... !11 .. ::.~9l..1~. ··:·.R? ................. I ........................ r-JAA .................... . 

NA NA . NA ...................................... 
; 

NA NA 

N.A................,.J.:.~!i.: .. 4. ..... 

............ 1 ..... . .............. ·i ........................ ·····r-JA ........................... .. 

NA LK219 

LK220 ...§P..... ...... ; 13.9 ............................ ,.... ............... I\IA ............... ; .................. _ .... ~'-'....... ........... , 

.. ~K.??1 ....... ··i ................§P...... ...... .... 1 ........... ................ ~.T:T .... ...................... ,.~A ....... l 
NA NA 

NA ~.A ...................... , .......................... N: ... "A .... : ......................... , 

LK222 SP-SM 17 NA NA o:n .c NA 
1 

LK223 L .............................. ~C~.L.L: ........................ 1 .............................. ~6>.:. .. 18~.............. 1 .......................... a~l.'~"5. .. :.:1~ ...................... j ....................... ~J~A\ ..................... I ..................... ~N.A ................... I ......................... NN.:AI.\ .......................... . 

.. ~.K.??4. .... J....{§G.) 5.5 109.:.~.............'....... N ..... A ................. .J ............... ~1 .. 5?::.?5.IC~.:.'l?.~n 1 .............................. NiA~ .............................. . 
·C~;;: .... ··.I ...... ·...;~....····· ...... , ~ 7

5
:49 .............. · ...... i .................. §'~::·? ...... ··· .. · .. ·, .... · 4~~6 ·1 

.................. ~.1 .. ·~........,....... . ................................................ ! ..... _-N .......................................................... j...... . ........... t 

A 

NA ...................... !4.~, .. ?~.??. 
LK2~T ...... i .... §p.:§f..i1 ............. , 2.4 ............................. , ......................... 1.: .. 0: .. 4.: ... : ... 9:.;. NA .. .J 14:81:5' NA 

LK228 SP 2.3 114.4 NA NA 
................................................ M ... i .................................................. M. __ • __ ••••••• ,............... • ••••••••••••••••••••••••••• + .... . 

... 1 .............. . 

NA ................................... . 

NAj.... ...... 4 ... ; .. ,: ... 9, ... 1 .. : .. :: ... 5, ..................... , ............................... ;N ... , .. A: ... ; ........................ .. 

···········••·•••••••••••••••••••••••••••••• ... 1 

LK229 SP-SM ·······················.·.··.·· ............. ····1····· ..... M ......... _ ••••••••••••••••••••••••••••••••••••••• ... ·····i 

............ §G. ......................... 1 .... . LK230 

LK231 

LK232 
Notes: 

.......... ...1 

........... 1 

% = percent 
10 = identification 
NA = not analyzed 

SP 

pct = pounds per cubic toot 

2.8 105.6 ................................................. + ...... . 

.j ..... 3Q.? ........... " ....................... !N~!A\ ........................ i .................. N.!A\ ...................... . 

~A ................ ..J 0:93:7 ............... + ............................. N.A ........................... . 

9. 7 ................ ,........... ...... ~.?.:.~ ...... .. 
15.8 109.5 .................................................................................... _ •. _ ... -! ......• 

8.9 NA NA 1:95:4 NA 

In addition, previous topographic and groundwater level records that were available, as well as 
recent geotechnical laboratory test results, were used in "reconstructing" previous site history and 
subsurface conditions. A site plan with interpreted groundwater level contours is shown on 
Figure 5-6. 

Interpreted stratigraphic conditions were summarized in cross sections AA 3-1-1' through 
AA 3-14-14'. These cross sections are shown on Figure 5-7 and are supplemented by subsurface soil 
exploration data, particularly CPT sounding records and borehole data. Specifically, CPT of tip 
resistance in tons per square foot (tst), friction ratio (percent) and pore water pressure ratio (percent), 
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unified soil classification, and standard penetration test (SPT) blow count were added to those cross 
sections and are shown on Figures 5-8 through 5-11. 

These data aid in interpreting geologic and stratigraphic conditions under the AA 3 perimeter, 
namely along the following: (1) Sections 1-1' and 10-10': southwest and northeast sides (Figure 5-8); 
(2) Section 12-12': northwest side (Figure 5-9); (3) Section 13-13': southeast side (Figure 5-10); and, 
(4) Section 14-14': southeast side (Figure 5-11). 

The major subsurface soil strata identified, with the purpose of conducting geotechnical evaluations 
for the site, are shown on Figures 5-8, 5-9, 5-10, and 5-11. 

Based on the lithological information (from continuous cores) gathered during the drilling activity of 
exploratory borehole (BRO 1) and for the installation of additional groundwater Monitoring Wells 
MWll through MW14 and, an additional cross sectional figure using the cross section AA 3-13-13' 
was generated and presented in this Report as Figure 5-11. For additional information about the 
February 2005 drilling and well installation activities, refer to Section 4.4.1.1. 

5.4.3 Interpreted Subsurface Soil Conditions 

A summary of field explorations providing ("deep") subsurface soil conditions are provided in 
Table 5-4. Figures 5-8, 5-9, 5-10, and 5-11 show approximate limits of manmade fill (debris) 
underlying the Agua Chinon Wash alluvium, groundwater level, and the interpreted depth to 
bedrock. 

It was noted during the performance of the geotechnical work that a previous exploration shows the 
bedrock location somewhat shallower than it appears from this investigation. As shown in the above 
mentioned profiles, bedrock was interpreted to be approximately 390 feet to 410 feet above msl 
beneath the AA 3, although at the location of CPT09, which penetrated nearly 110 feet below 
existing ground surface, bedrock was inferred to be at or below 365 feet above ms!. 

It is possible that the upper several feet of the bedrock formation (identified as the Niguel Formation 
in 1999 IT/OHM 2000 Report) is severely weathered under large portions of the site, and is therefore 
displaying a "soil-like (saprolite)" behavior. In this regard, the upper portion of the bedrock would be 
significantly softer, more compressible, and weaker than a fresh, unweathered bedrock formation. 
Profiles shown on Figures 5-8, 5-9, 5-10, and 5-11 roughly identify the interpreted location of 
relatively firmer and unweathered bedrock rather than "soil-like (saprolite)" bedrock. 

In general, alluvial soil consist of loose to dense sands, interbedded with layers of medium stiff to 
very stiff fine-grained soils (silts and clays). Locally, sand layers were found to be very dense and 
gravelly. Similarly, a few fine-grained soil layers of a few feet in thickness were found to be 
relatively soft to medium stiff. Major identified subsurface soil strata from CPT soundings are 
presented in Table 5-5 with the purpose of conducting geotechnical evaluations for the site. 

In addition, profiles of soil property characterization data versus depth and elevation are provided in 
Figures 5-12 and 5-13, respectively. These profiles include measured soil penetration resistance (raw 
blow count, without correction in blows per foot), equivalent SPT N-value, in situ moisture content 
(percent), dry unit weight (pct), Atterberg Limits (liquid limit [LL] and plastic limit [PLD and fines 
content (percent). 
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CharacterisCics 

Table 5-4: Summary of Subsurface Soil Exploration Details - RSE Investigation 

Date of 
Exploration Exploration 
(m/d/yr) Number 

Ground Surface! Total ! Groundwater! Bedrock [1,3] Groundwater Bedrock 
Elevation [1] i Depth! Depth [1,2]' Depth Elevation [1,2] ! Elevation [1,3] ! 

(feet above msl)! (feet) (feet bgs) (feet) (feet above msl)! (feet above msl) !Reference 

~:;;~::=i~ 
'IT/OHM 2000 A5.§. 51,5 24..L. 46 ................. i ................... _ .. 4 ... : .. 3:: .. 1.: ...................... J ...... AQ.9 

424 411 460 49 

500* 60 35 .................................... ! ....................................................................... . 441 ............... 1 ................. ~4!.~61.?5 ........................ I.I.I{~?!::!.~~ .... ?.QOO 
06/01/98 MW-04 GW MW 464 56.5 29 25 435 439 IT/OHM 2000 

06/01/98 MW-05 GW MW 473 58.5 

40.5. .• 

30 NE 443 NE Earth Tech 2002a 
•••••••••••••••••••••••••••••• H •• •• •••••••••••••••••••••••••••••••••••••••••••••• __ ........ 

614-5/98 

12/05/01 

. ~I.'!Y.:~?.~....... L .... G..'!Y .. ~'!Y ..................... 4?§.........+ 

476 .....!§Q:5.. 

26 ...................... + ................... :N .... :.:E:::: ................... '1............... 450 .................. ! .............................. :N .... :.:E= .............................. I.E=o.a=.:.:rt ... :::h .. : ..... T .. : .. e~~?QQ?9......... ............ . 

...... ~.§..... .. .........;g.. . ......................... 4.4..9........ . ......... J. . .................. A.4.4 MW-07 GW MW Earth Tech 2002a 
M ••••••••••••••••••••••••••••• _. • •••••••••••••••••••••••••• H •••••• •••••••••••••••••••••••••• H ........................................................................................................... . 

12/20101 MW-08 GW NE 443 470 55.0 26 .............. :N ... ::.::::E: .......................... -t::::E.a:::,rt .. ::h ... : .... T .. : ... e:ch 2002a 

M 12/05/0 1 ............................. 4 .. :.6 .. 0 •.. 7:......... ....... 1 ...... !?I~.,.9. .... j ................... :2?.!7'. ......................... 1 ......... !"1.~ ................. 1.. ................ 4.4.~g .................... J................ .!"NI~E. . .... I~.9..'.!~ .. .I~.~.~ 200?9 .................... . 

12/06/01 MW-10 GW MW 464 76.0 38 56 426 408 Earth Tech 2002a 

05/27/98 PG-01 PG WeIlA!§.,.?5.0 NE NE NE <451 

11; 2~!/10~;3~!/~0~J11 ................. 1 ............. !::'.~::9.? ................ L~P)~G~ .. 1WifY.~e.II.!I ... 1._ ................. 4.4. 7I.'.4t..................... I ~.9.0: .go 1 ...................... INN.lE~ .................. I ........... ~~.~ ............................... t ........................................................... N ... E.. .. I ...... ~4.4.4. .. . 
12/03/01 PG-03 PG Well 469 NE NE NE <443 

12/04/01 CPT-1 CPT 464 427 - 408f.?) !Earth Tech 2002a 

CPT 12/04 

12/20101 CPT-3 CPT ............................ , ....... 

12/20/91; ... C.::: ... :p ...... T .. : ... -.... 4 .. : .................. , ............. C.::: .. :P ..... T.:c ............. , ............. . 

12/20101 CPT-5 CPT 

J?!?Q!.91....J... ...... g.P..I:.~ .. CPT ................................. 

12/04/01 

10/1999 PGWell 

460 

459 

466 

469 

471 

455 

1 .... (............. :~.~.................... \ ................ N.~~ ................ l .......................... 4~.;2~.!?............ l ......................... ~:.4.?2.J1 .............. _.([Earth Te~!:!?'.Q.9?9 . 

433L. <422 27 Earth Tech 2002a ........................................ .. .................................................... .. ... J.38.0 

41.0 ...................... ! ............. . ,.. .............. ::::2.5:::: ......................... , .................. :N: .. :.:E:::: ..................... : ......................... 4 ... :.::::3 .. 4 ... : ........................... : ....................... < ..... 4 .. : ... 1.:: .. 8:::: .......................... +:::E:.::::a.:rt ... :h: .. : ... T .. : ... e:::~~?.9Q?9 ................. . 

45.5 M NE M <420 Tech 2002a 

> 18.N~......... ...... ::: .. 4.§.1.. . .. l ................. ~~~4 
77.0 33 ..............................•. j .......................... ; ..... c •...•. NE 439 

24 

15 NE 458 2a 

30 NE 446 <408 

NR NE NR NE 
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Table 5-4: Summary of Subsurface Soil Exploration Details - RSE Investigation 

Date of 
Exploration 
(m/d/yr) 

10/1999 

10/1999 
Notes: 

Exploration 
Number 

PZ-02 

PZ-03 

I I Ground Surface I Total I Groundwater! Bedrock [1,3]! Groundwater Bedrock 
! Exploration! Elevation [1] I Depth I Depth [1,2]' Depth I Elevation [1,2] Elevation [1,3] I 

Type I (feet above msl)' (feet) I (feet bgs) (feet) I (feet above msl)! (feet above msl) !Reference 

PG.y'y'~II........4~Q........ 30.0 .......... N.R ..................... + .................. NE NR NE IT/OHM 2000 

PG Well 467 26.0 NR NE NR NE IT/OHM 2000 

[1] Depths and elevations were rounded off to the nearest foot. 

Physical 
Characteristics 

[2] Interpreted groundwater depth and elevation based on CPT, should only be considered as rough approximations (estimated based on pore water pressure dissipation tests, or 
dipmeter measurements). 

[3] Bedrock depth based on CPT sounding records, should be considered only as approximate interpretation, particularly in identifying soft weathered ("soil-like") bedrock, like those 
existing at AA 3. 

bgs = below ground surface 
CPT = cone penetrometer test 
GW MW = groundwater monitoring well 
msl = mean sea level 
m/d/y = month/day/year 
NE = not encountered 
NR = not reported 
N/A = not applicable 
PG Well = perimeter gas well 
RSE = removal site evaluation 
* This elevation will be verified 

C~I 
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alion 

Exploration I 
Number 

Ground Surface Depth to Top of I Gener~lized Layer I 
Elevation Generalized Layer I Thickness I 

(feet above msl) (feet) . (feet) ! Interpreted Stratigraphy and Soil Type 
CPT-1 : ..................................... 4 .. , .. 6:~.4 ... , ..................................... + ................................... 0::. ................................... + ................................ 1 .. : .. 6",. Medium dense sands and silty sands 

L ............................ 4..4..?....................... 1 q............................... 14 ......P~!!~~ ... !q ... y~.r.:Y. .. g.~!!~~ .. ~~!!9~.~!!99T9.y~.l.ly .. ~.~.r.:!g.~............... ..... . 
!................... .. 4..;3..4. .......................................................................... ~.Q...... .........1..........13 .........§.!!ff.!9 . .Y~r.:Y.~!!ff~!!.~=g~~i!:l~~l...~qi!.{~.~.Q9Y ... ~.il!~.~!:lg~l~y~t ..... . 

421 43 

t ......... 409 55 •.•...................•••••.•••.••• 

403 61 

, .......................................... :.::: ... : ............................................ , ....................................... : .. :: ................................ j, ..................................... 1 .. : .. 2::: .................................... Medium dense to dense sands and silty~<:l!:lg!>.... .............. . 

... : ........................................ + .................................... : ... :: ................................... j ........................................ 6:·········································1 •• ~!~~~~:;~:;n;:st~b;:nb!d;;~~i:i)Qc!~~!:l9~!ifft9b~T9~ilt~ .. . 
CPT-2 463 0 

445 18 

J
:,um dense sands and silty .. §~!:l9l5............................... ................... . 

I ....... ''''''' ... , ""erbedded layers (several feet in thickness) of dense to very dense 
,........................................................................................." ................................................................................ j................................................................................... ..: .. :.: .... :.:.:., .. :: .... : .. : .. :.e.: .. d.:::.:i .. i.!:!!1.c!~!:l~~.~9.!:l.g ........................................................................... _............ ................................................................................... . 

18 
24 

421 42 ! Bottom of CPT 

CPT-3 i.. ......................... :4~.16?.lOJ................................... , ................................... ~OJ. ....................................... j ...................................... 1 .. 1 ... "-8 .............................. i ...... MY1. "''''l.ri,':l. il.,,,,,. rnl.ll~ri~ "'I;;: nIl. '!')~§.9!!g§9~~l..~il!Y .. §~!!9.~ ......... ..... . 

442 ................ : .................................... 1.' .. : 8....................... ........................ 8:~ .................................... + ... :~99§~t9!!1.~9!.~!!19~!:l.~.~§.9!:l9.~!~!I!y~<:lr.:!9~,9!!g.~<:l!!gy.§il.!~ 

I,I ............................................... ~ .. :·.·.·:~::.i.: .. ·.·.·.·.·.· .. ·.·.·.·.·.· .. ·.·.·.·.·· .. · ............................... , ................................... ~.: ... ~= ....................................................................... j., ....................................... ~=: .......................................................................... " ..... 16:: .... :.:··.·.·:~ ... ·:·.·~.::.~ .. :.m ... · .. t:.~.:.s .... ·.~.: .... =-.: ... ry:!.~.~~~·~:~:.~;.~;;~~~~;~~',f~::.~~~~·~i:::~t ....... . 
422 38 Bottom of CPT 

CPT-4 L... . ........................ .A.!?.~L.......J.. O ....... ...!... 3 ........................................ P~.!!.~.~J9 . .Y~.r.:Y. ... g.~!!~~~~!:l.9~~.!:l.99~9y~!ly.l5..~.!:lg.!>........................... 
456 3 8 Interbedded medium dense sands and stiff to very stiff silts 

L. . .......................... A4.?....................... ...... 11 7 Dense sands 
••••••••• •• ·~· •• ·.~ ••••••• _ ••••••••••••••••••••••• H ..... _ •••••••• __ •• _ ............................................................................... _................. • •••••••••••••••••••••••••••••••••••••••• _ .................................. _ •••••••••• 

8 .................... ...m~q9§.~ .. !9.!!1~9.i.~.!!1 .. q~!!!>.~!>.~r.:!9~!.~!.I!y§~r.:!9~!..?.!!g ... ~<:l!:lgy§.il!!>. 
;; 

................ ~ ............ .. \....4.41 18 ................................................................... 

.... m.!.L ............................... M~9i\l.!!19.~!:l.§.~.!5..9.!!g.!>.?!!g~!!!y .. §~r.:!9~.. .. _.m ..... m.....m... ...................... . f ......................................... 4.: .. 3:: .. 3.~ ..................................... + ............................... 26 
, .................................. 4 .. :.::::2:.5.: ........................................ +.. ...... .... ...;3..4~ .. : ................... ] ................................. 6= ......................................... , ..... ::O .... e.: ... n: .. : .. s.: .. e.c ... t.:.o: •..... v .. : ... e.::.:~...g~!!~~!>.9!:l9.l5. ... ~.!:l.99E?y~lly .. §<:l.!:lg§ ........................................... m .. mm.........................m......... ... . 

419 40 Rottom of CPT 

CPT-5 1 .............................. ~4~.~5?.~9l..m ................................ ).......................... (01 .. m .......................... m.j.......................... §9!.......................... !['"'2.~.r!l5..~' ... !t.1'\9 .. Yll~"' •. 'nr.:Y.· .... g~!!~~~~r.:!9§.~.!:l9.9E9y~.IIy. .. ~.<:l.!:l.g.!>. ..... . 
L. ........................... A!?.D ................ _................. ......m ........... ~... ,I ..................................... 4 ... :............................... +Y.~r.:Y..§.9f.!!q ... r.!.1.~9.i.~.ID. ... ~!iff.E!!~gr<:3Jr.:!~(t§.9il .. (~!9y!5.. .. ?.!!.g.~il!~1................m ... . 
i................. ..4.4.§ ........... t.m ................ 1} ..m .. L ............... m .. 1?........ ..........Lr:!!~r~~gg~q ... !!1.~9i~.!!1q~!!~~.~i.l!Y!>.<:l!:l9 .. ?~9 ... §.!!!f' .. t.c:>.y~!y§!i!f'§.?r.:!qy .. §i!! 

t .. 431 28 m..... ............. ...... 17 m_............~g9§.~J2.!!1~qilJ.r.!.19~!!~~ ... §~.!:l.9.~!.~i!!y.§~~g~, .. ?Qg~9!!gy.§.i!!~ ........ . 
t ....... 41.4 .. : ...................................... + .................................. 4 ... : .. 5: •....................................... i ......................................... : ........................................ , ..... V ....... e.: ... ry: .. , ..... d".e.::.,n .. : .. s: .. e.: .... s= .. ac.:.n: .. :.dc: .... a:.:.:n .. :.d.:: .... g" .. I~?y~IIy.l5..9.!!.g............m .. . 

413 46 . Bottom of CPT, possible bedrock (?) 

CPT-6 ! .......................... A.§.~ ....... m.. . .. 1. O ... !...... 7 

L ..... . 462 ........... ...1 7...J ................................... ~8 ................................. m .... .L ... :I'. .. I;;:.I .. l!..~~II .. I .... I. 
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Exploration 
Number 

Ground Surface 
Elevation 

feet above msl 
454 

439 

435 

Depth to Top of 
Generalized Layer 

feet 
15 

30 
34 

Generalized Layer 
Thickness 

feet 

15 

4 

40 
......................................................................................... + .................................................................................... ; ......................................................................... .. 

atian 

.~.~ .. ~ .. ~ ... ~.~.~ .. ~.~.~ ... ~~.~.~.~ .. ~ .. ~.~ .. ~.~~ .... ~~ .. ~.~l .... ~'.~ .. ~ .. ~~~.~ ............................................... .................................................................................................................................. . 

395 7 4 ~ ... !.~. YI:l.Ir.Y. q~rl!>.~§i9rlg!>.9rlg9E9Y~lly!>.9rlq .. l:i 
394 75 Bottom of CPT, ossible bedrock ? 

CPT-7A I .. 4 71 ...................................... c.. ....................................... 0::: ........................................ ; .............. _ .................... 1 ... :.~6: ...................................... , .... :M~gi~.r.:rl.g~Q§i~JQq~Q!>.~§i?rlg!>.9.Q .. g§iil.!y!>.?.Q.q.§iLY..~.!Y.g~.rl_l:i.~lgr9.Y.~lly?t4.J~f?ttQ?J~~L 

CPT-8A 

CPT-9 

455 16 14 Sequence of interbedded layers (several feet in thickness) of medium dense to dense 
; ............................................................................................. ; ............................................................................ ;............................. !>'9rlq .. 9Qq'y'~ry§tifffiQ~:gr9iQ~g!>'QLL(!>.jlt!>.,~I?'Y§iL....... ............ .. 

441 30 

414 57 
••••••••••••••• •••••••••••••••••••••• M •••••••••••••••••••••••••••••••••••••••••••••••• t ...................................................... ···············t······ 

397 74 ........................................................ ···································t ............................................................................... .,. 

394 77 

472 o 

10 

17 

Medium dense to dense sands and silt sands 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• H •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• H •••••• 

dium stiff to stiff fine-grained soil (clays and silts), with occasional thin sand 
ers/lenses 

17 ············· ... · ...... rM~~i~~.~~~~~~i!!y~?Q~.~?~.~ .. ~?~~y~ii!~ ......................................................................................................................................... ...... .. 
3 

24 

1p..~rl.!>.~ .. !Q.Y.~ry.q.~rl!>.~§i9Qgl:i9.Qqgr9Y~IIY§i9Qq§i!PQ!>.§i.i~IYrl~9E!.QP .. Qf...t:>.~grQ~~~ 
! Bottom of CPT, possibly near bedrock (?) 

l Sequence of interbedded layers (several feet in thickness) of medium dense to very 
; .......................................................................................... : ............................................................................... :i.......................................................................:! ..... d,c.e~,.~n .. ~.:::s.e"" .... :::s:"'a .. ~n .. ~. d"".:sc ... :a"'.,n, .. ~.d:c .... s::::i.: 1 .. t.Y ... ~9 .. rl.g.!>. ................................................ ........................................................................... . ........................................ . 

448 24 3 .. I$.9.f.t.JqY..~.ry ... §.!if.f.firl~:9T9.i.Q~q.!>.q.il(!>.iJ!§i, .. ~19.y!>.) .......................................................... .. 
445 27 19 i Sequence of interbedded layers (4 feet to 10 feet in thickness) of medium dense to 

, ............................................................................................... ; .................................................................................... ; ................................I .. Y..~ry ... q.~rl~~ .. §i9Qq§i.9.Q9§il!y!>.9rlq§i .................... . ...................................................... .. 
19 : Sequence of interbedded layers (generally less than 1 foot in thickness) of medium 

i ............................................................................................ :........................................................................ ; 19.f?Q§i~··§.9.rlg9..Q9.r.:rl~gi.!:!r.:rl!>.!iff!Q§.!iff~rlf?~9T?irl~q§qil(§.il!§i!~19.y§.L.... .... . 
426 46 

407 65 : Bottom of CPT 

473 0 3 I Dense to ve~~.~~~~ ... ~9..nds and gravelly sand 

; ......................................... : .. ~, .. ~:= .. 04 .. : ...................................... + ........................................ ~:, ........................................ , ................................... 1.:

6 

... 4.; ....................................................................... ,I ....... ~:=· .. ·i:::i.~:.:·· .. ~ .. :·~.= .. · .. ·~.; ... ~= .. r.:rlry: .. ,:~~i;~~Q~~~·~~~:g!~!,~~~~~~~:ir{~:~~~~~~~~~;.tI.:-~........... ............. . 

.................................... 4.?Q...... ................. , ........... ?~...... 141.~Q9§i~ .. §i9.Qq.§i! .. §i.i.lJY!>.?rl .. q.§!91)9§9Q9Y .. §jlJ§i ................................. .. 

......................................... 4 .. ~ .. 3,= .. 6" .............................................................................. ""3 ... 7; ............................................................................... ;22i .. § .. t.!ff!Qy~ry§it.!ff .. fi.Q.~:g.~9iQ~9..~9.i.L(§i9.rlgy .. !>.iIJ~9Qq~19Y!>') 

I 
414 59 13: Medium dense sands and s.LI!Y§i9rl9.!>........................ .... 

401.........., ............................... J .. ?.... 8! Stiff to very stiff fine-grained s9.il(!>.9Qgy!>.il!§i9.Qq~'-9.y~) 
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Exploration I 
Number . 

Ground Surface 
Elevation 

(feet above msl) 

ation 

. Depth to Top of I Generalized Layer I 
I Generalized Layer I Thickness i 
. (feet) . (feet) I Interpreted StratigraphY and Soil Type 

393 ' 80 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• H ......................... 1 .......................................... H .....m! .............................. 1.?............J .. M~qiLJr.!lq~!:l~~.~9..r.)9.~.9..r.)9. .. ~i.l.~y.~9.!!.q~ ... mm._.... ................. m ... __ 

Ph, / 
CharacterlstJ(;s 

378 i 
................. .t ................................... H •••••••••••••••••••••••••••••••••••••• .1 ... .. 

95 I Sequence of interbedded layers (generally less than 5 feet in thickness) of medium 15 

363 110 
........................ ...........................!.q~!:l~.~ .. ~9.r.)g.?.!:l.g .. ~!if.U.9..y~.ry ... ~!lf.f. .. ~.!:l.~=g.r..?Jn~q~gi.l(~il~!),~I?y~J ......................................................................... m ... m....... 

i Bottom of CPT 

f.... ............................. :::: ...................................... +... ................................. :..................................... .: ..... M~qiLJ.r.!l.9 .. ~!:l.~.~§.9.r.)9..~?r.).9. .. §i.lJy.~?..Q.q.§. ............................................ ······· .. ·.·· ... · ...... ··...m ...... . 476 ............................................................ CPT-10 
469 7 24 Sequence of interbedded layers (several feet in thickness) loose to medium dense 

I.. ,............................................................... ..j •. m .................................................................... m: .. §i!!Y.§§I!!.9.§§I!:l9§i!if.f.J()y~ry~!if.f.~!:l~=9.r..§li!!.~9.§gl!.{§i.il!§§I!!.q.~I.§ly'~). 

Notes: 

445 
408 

31 

68 

Depths and elevations were rounded off to the nearest foot. 

37 Medium q~!:l§~J()gl?!!.~!=l .. §.§I!:lq§._§l!!.q~i!!Y§i§l!:l.9_~ .... _............ .. _... ................. .. 
of CPT, ossible bedrock ? 

Soil type based on CPT sounding records should be considered only as approximate interpretation. Similarly, interpretation of bedrock depth may vary widely because of soft weathered 
("soil-like") bedrock conditions, like those existing at AA 3. 

CPT = cone penetrometer test 

msl = mean sea level 

RSE = removal site evaluation 
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Groundwater is approximately 20 feet to 40 feet bgs (approximately 60 feet bgs at abandoned Well 
MW03), and ranges in elevation from approximately 425 feet to 450 feet msl from northeast to 
southwest, as shown on Figures 5-8, 5-9, 5-10, and 5-11. 

5.4.4 Geotechnical Evaluation 

The geotechnical analysis of the existing soil cover and the subsurface soil at the site was conducted 
in response to Project Decision Questions #2 and #3. 

Decision Question #2: Has the existing soil cover been adequately characterized (thickness 
and soil properties), or is further evaluation required? 

Decision Question #3: Are adequate data available to characterize if the existing soil cover 
is sufficient to either protect human health and the environment, or if not, to serve as _ a 
foundation layer for a soil cover system? 

The RSE investigation collected sufficient geotechnical soil samples to adequately respond to the 
Decision Questions #2 and #3. The existing soil cover properties have been adequately characterized 
and these existing soil cover geotechnical data will be utilized in the next design stages in order to 
provide efficient and accurate cap designs. Based on the results of the investigation, sufficient 
infonnation is available to evaluate if the existing soil cover can serve as a foundation layer. 

5.5 HABITAT ASSESSMENT 

A biological site reconnaissance (BSR) was conducted at AA 3 to provide biological input to the 
screening-level problem fonnulation for a ecological SRA, as required by the CERCLA and in 
accordance with the legal requirements set forth under Section 7 of the Endangered Species Act of 
1973, (19 U.S.C. 1536(c), 50 CFR 402). 

The focus of this BSR is AA 3, which encompasses an area of approximately nine acres and is 
located in the northwestern section of fonner MCAS EI Toro facility near Pusan Way, adjacent to the 
Agua Chinon Wash (see Figure 1-1). The site is accessible by vehicle over various paved roads. A 
fence surrounds the area with a portion of the site located outside the fence. The study site is mostly 
flat in the center with some gently rolling hills around the periphery. 

5.5.1 Methods and Limitations 

A review of the California Natural Diversity Data Base (CNDDB 2001a and 2001b) for USGS EI 
Toro, Canada Gobernadora, San Juan Capistrano, and Santiago Peak 7 112' topo quadrangles, the 
California Native Plant Society's (CNPS) Inventory of Rare and Endangered Vascular Plants of 
California (Tibor 2001), the CNPS Electronic Inventory (2001, for the same quadrangles), and the 
compendia of special status species published by the U.S. Fish and Wildlife Service (U.S. FWS) 
(1993a and 1996) and California Department of Fish and Game (CDFG 2002) was conducted. 
Reports specific to the fonner MCAS EI Toro, including that by the FWS (1993b), were also 
reviewed. 

5.5.2 Botanical Survey 

On 9 October 2002, and 7 June 2003, the project botanist surveyed the site for special status plants, 
evaluated habitat suitability for other special status plants, and mapped and described vegetation. The 

", entire area was walked, species present noted, and vegetation types mapped for the site and adjacent 
) areas. Habitat types on the site were visited on foot and plant species observed were recorded in field 
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notes. Plants of uncertain identity were collected and subsequently identified from keys, descriptions, 
and illustrations in Abrams (1923, 1944, and 1951), Abrams and Ferris (1960), Hickman (1993) and 
Munz (1974). A list of all plant species observed is presented in Table 5-6. Fieldwork was completed 
in two different seasons, during which a variety of plants could be identified. Thus, occurrence 
probability for special status plants is based on both habitat conditions and presence or absence 
documented by field surveys. Mapping was done on a recent APHO and topographic map. 
Vegetation types follow the Orange County Habitat Classification System (OCHCS) nomenclature 
and plant names generally follow Hickman (ed.) 1993. 

5.5.3 Wetlands and Waters of the United States 

The project botanist conducted the potential wetlands and waters mapping on 9 October 2002. That 
mapping provided a basis for evaluating if these resources are potentially present and if so, where 
they are located. On 7 June 2003, the project botanist conducted a formal delineation. 

Section 404 of the Federal Clean Water Act requires permitting of activities that would result in 
discharge of dredge or fill material into jurisdictional waters of the U.S. or adjacent wetlands. 
Federal policy directs no net loss of wetland habitats. Section 1603 of the California Fish and Game 
code requires a Streambed Alteration Agreement for projects that would alter a stream channel. 
Depending on its implementation, future remediation at the site could alter or place fill material in 
eroded drainage channels and, under other circumstances, could come under jurisdiction of one or 
both agencies. However, for Federal actions, the State 1603 process may not apply. This report 
identifies if jurisdictional waters of the U.S. occur on the site and determines their wetland status, 
based on the Army Corps of Engineers (USACE) Wetlands Delineation Manual (Department of the 
Army Environmental Laboratory 1987) for the purpose of permit application under the Federal Clean 
Water Act. The areas identified here as waters ofthe U.S. are also considered streambeds under State 
policy. 

5.5.3.1 JURISDICTIONAL CRITERIA 

Section 404 of the Federal Clean Water Act applies to waters of the U.S. By definition, these include 
waterways, streams, and intermittent streams and their tributaries that could be used for interstate 
commerce. In non-tidal waters, the limits of jurisdiction are ordinary high water marks (OHWMs), 
such as stream banks. Where wetlands occur above high tide or high water marks, they are 
considered adjacent wetlands and are included within the Army Corps jurisdiction. 

The term "interstate commerce" has been broadly interpreted to include use by migratory waterfowl 
or out-of-state tourists, and the USACE jurisdiction has often been extended to wetlands not adjacent 
to waters of the U.S. (isolated wetlands). Section 1603 of the State Fish and Game Code, if relevant 
in this case, is applied to stream channels, defined elsewhere in the Code as follows: 

"A stream is a body of water that flows at least periodically ... through a bed or channel having banks 
and supports fish or other aquatic life. This includes watercourses having a surface or subsurface 
flow that supports or has supported riparian vegetation." 

The State definition does not specify a flow rate or inundation frequency, and provides no clear 
distinction between jurisdictional and non-jurisdictional lands. The field survey for this Report 
covered all low areas, swales, and drainage ways where water could pond or flow. 
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USACE evaluates wetlands by three criteria: hydrology, soil, and vegetation. Under the Federal 
delineation procedure, a site must normally satisfy all three criteria to be classified as a wetland. At 
its discretion, and if it were to be involved in this process, the CDFG may regard a site as a wetland 
based on anyone of the three criterion. 

The hydrology criterion evaluates the presence of water based on simple observation or on indirect 
evidence such as high water marks, drift lines or sediment deposits. The soil criterion is based on 
hydric soil characteristics, such as certain colors and mottling, which develop under wetland 
conditions. The vegetation criterion evaluates plant species growing on a site. Most plants cannot 
survive extended periods of root saturation, and are called "obligate upland" species (UPL). 

Table 5-6: All Plant Species Found On and/or Adjacent to AA 3 

Latin Name 1... ......... . Occurrence 

Vascular Plants Common Name On-site Adjacent 

CUPRESSACEAE CYPRESS FAMILY 

......... 9...t!prf!.~~l!!:!.!:!p: .. , ..................................................................................................... ; ........... U.;: ... ,n .. ,.,i.d.: ... : ...... e.c ... s= .. c.c .. a:.I:"p .. «e.c ... d.;: ..... o.:: .. ,rn .. : .. , .. a::.:.:m ...... :.e.=.,n ... :.t,:.ac.: .. :I.s= ..... (,.:=2.) ....................... " ............................................... _ ....... _ ............................. ; ............................. X ................................. . 
Juniperus californica Califomia juniper 

AIZOACEAE ! ICEPLANT FAMILY 

* Carpobrotus edulis (?) I Hottentot fig x 
ANACARDIACEAE i CASHEW FAMILY 

M?!.I?~'!!.?J?I!r.!.'!?.cF!f!l!~J?.l!r, .. i .. n ...... a.: ... r. ........................... ; ...•. _ x 
* Schinus molle er tree x 
* Schinus terebinthifolius 

Toxicodendron diversilobum x 
APIACEAE CELERY FAMILY 

* Foeniculum vulgare I Fennel x 
ASCLEPIADACEAE i MILKWEED FAMILY 

Sarcostemma cynanchoides Climbing milkweed x 
ASTERACEAE ASTER FAMILY 

Ambrosia acanthicarpa Annual sandbur x 
Ambrosia psilostachya Westem ragweed x 
Artemisia californica California sagebrush x 
Artemisia douglasiana Douqlas muqwort x 

........ :A .... :.:rt ... :.e:::.:m .. : ... :.:i .. s::.:i .. :::a ..... ::d:.:r .. :a~.:c:.:::u:.:n .. : .. c::.u=.:I .. :::u .. s:: .... __ .................................................. ; ........ T.:: ... :a:.:r .. r: .. :::a:.g>l.co::.:n .. : .............................................................................................. _ ....... ;_ .................................... :X: ... :.............................. ..., .................................... . 
~ 

......... ~?~~t!?r.!.~ .. pi!.LJJ?f(~.I ......... C.:~.o::.yl .. co::~t~e: ... :b::.u:~.:s:.:h.:: ............................................................................ _ ............ + ......................................................................................... , __ ................. X 
Baccharis salicifolia Mulefat X X --..............................................• ·····················i·········:·::··:·:::·:·:::··:·:::·:··· .........................•......•......................•.................................•.................... + ................................... : ... : ........................................... , 

..... E?r.!.<?~f!Hl?. californic?....................... __ ..... ..\ Calif. brickellbush X 
* Centaurea melitensis ..............; .... Tc:>~?I9.!~......... ................... _ ............................................................ , ........................................... :X: ... :_ ........... _............ .1 
* Chamomilla suaveolens Pineapple weed X 

JM?t.r(~.?t(?'!!?t.r.!~?.!JI?(cf~~)L .. .. . ................................. ....... . 

:.9.J!!Y~.?r)JfJf!'!!I!'!! .. <?l?rl?'.!?r.!.l!.'!! ........... I ...... G..~.r..I.?.J.:1.g ... 9..~!~y.......... . .................... __ ........... ..:X ... : ............................................ ; .......................................................... _ .... . 
*f'.!i~I!!:!.p..f!f1edictus ... ...L .E:l.!f!~~.~g .. !hi~!I~ .............. _ ............... ......... .. __ ...... ___ .... X 

........ fg'.!y!..?.~?.'.!?.cff!.'.!!:!!!:! ......................... _ ................................. i.!::!qr~~Y."..~~~.._ ......................... X 

.... :fY'!?E?g?tcfl![!gl!!.I!~ .................................. j ...... ~!!i~h9.K~.!bi~!I.~! .... c::.a:::::r .. d::::.o::.o::::.:n .. ::....................................+ ............................................ :X 
Encelia californica California encelia X .................. . ... . ...................... --.............................................................................. + .. :::: .. ::::.:.: .. :.::.: .. : .. :.:.::::: .... ::: .. : .. :.::.::::.:.:::::.......................................................................... + ......................................... : ... : .......................................... + ....................................... __ .... _ ...... . 
. :Ei!?ggg?!!!~?... ....._... II. .. I. 0 X 
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Table 5-6: A" Plant Species Found On and/or Adjacent to AA 3 

Latin Name : Occurrence ; ........................................................................................... .,. ........ . 
Vascular Plants i Common Name On-site Adjacent 

......... g'!?P~?!!.l!'!!~P.~ .. .............................................................................................. ld.!:!!9:?l1n ual ............................................................................................ .. x 
....g'!C/P~C/Hl!'!!f??!.i.r.C!!t!!.f?..l!'!!.: ..................................................... ... g9..li.f.<?rn.i.9. .. ~Y~EI9.§!il1g ............ ..... .. x 

Helianthus annuus Annual sunflower X .............................................................................................................................. ......................................................................... .. .... : ... : ....................................... + ............................................................... . 
Hemizonia fasciculate Fascicled tarplant X 

(Deinandra fasciculate) 

.!jf!..!f!..~C!t.~f!..g?9f?.'!r!!~ .. o., .. r: .... a: .............................................................. ..;. .......... T.: .... e= .. I,.e=! g~9.P~~E:lE:l(j ..... . 
/socoma menziesii Coast goldenbush 

........................ (fj?P!.c:>..P?PPl!~ .. yf!..'!.f!..t..l!.~) ................................................................................ .. 
Scalebroom 

Stink-net 

x 
x 

· ........................ · ............ · ...... t ............................................................................................ ; .... .. 

X 
!:f!..P!gC!~P?IJ.l!.'!!Jjgl!?.'!!?...tl!.'!! 
* Matricaria gloMera (?) 

.................,(lrC!l1g4.~:§.?~1§l..§l..§.}1 

X 

p.!.l!'?t!.f!..?~f!..!!C?..f!..?..(?L Arrow weed .....L .............. I..... X 

... : ... .P.l!!!g?~!.C/P?.!.l!r!c:>..~C/..............................................§p9.!:!i~h .. §~I1~g~~E..... ··········································· .. 1·········.................... .............I ......................... X ............... . 
Xanthium strumarium Cocklebur X 

BORAGINACEAE BORAGE FAMILY 

Amsinckia menziesii 

BRASSICACEAE 

* Brassica geniculata 

(fj!~~g~t.f!..t.r!!.C/!.'!f??...'!C/) 

..:~!C/~~!.f?.C/.'!!.g~C/. 
* Raphanus sativus 

CACTACEAE 

Rancher's fiddleneck 

MUSTARD FAMILY 

Short-pod mustard 

mustard 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• H •••••• 

Wild radish 

CACTUS FAMILY 

.Qpl!'!!iC/ .. H!tc:>..~?H!!~!!p:J!!t.9...~C/t.!!!. . .......................................... Gc:>...Cl..~~ .. p~i~~Iy.pE:l9.r 
.. gpl!'!!!C/g~igc:>..IC/ ... (?) ................................................. Oracle .... c::.9..c::.~~.§ ....................................... . 

CAPRIFOLIACEAE 

Sambucus mexicana 

CHENOPODIACEAE 

* Atriplex semibaccata 

....... :At~ipt.f!..~~l!.~.f!...~f!..gt..? ........ ..... . 
:9t!.f!..'!c:>..p9...r!!l!'!!.?!.I?l!.'!!L?.) ...................................... . 
* Salsola tragus 

CRASSULACEAE 

Dudleya pulverulenta 

CUCURBITACEAE 

Cucurbita foetidissima 

CUSCUTACEAE 

Cuscuta subinclusa (C. ceanothi) 

EUPHORBIACEAE 

Croton californicus 
•••••••••••••••••••••••••••••••••• H •••••• 

........... ~r~.rn<?~Cl.EP~~.§~!.i.".. e:::.:r ........................................................................ .. 
* Ricinus communis 

FABACEAE 

Coastal cholla 

I HONEYSUCKLE FAMILY 
Mexican elderberry 

GOOSEFOOT FAMILY 

Australian saltbush 
••••• • •••••••••••••••••••••••••••••••••••••••• H ....................................................... . 

Australian saltbush 

ComITlgl1 ... g<?g§~f<?<?t 
Russian thistle, tumbleweed 

: STONECROP FAMILY 

Chalk dudleya 

I CUCUMBER FAMILY 

Calabazilla 

I DODDER FAMILY 

! Dodder (on Malosma, Nicotiana) 

I SPURGE FAMILY 

I PEA FAMILY 
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Occurrence Latin Name 

Vascular Plants I Common Name 
... , ........ . 

On-site Ad'acent 

.......... : ... ~qJ'!~!?...f!p.: ...... _........ ........................................ ..........................!\:!~.i9.: .. ~.~~?P.~.g .. gr~.?.~.~!:!!?.I .. .............. .!.................. .... .... ?< .............. ....... ...... . ........... ........... . 

.......... ~.9.!~.~ .. p.~E~.~.i?Q.~~(h:.~~if()li~!~~)I .. :'.~p.~.~i~~:'~I(),,~r .. ..1 X.....l. .............._ 

...M~.g.ig~ggp()ly~.9.rp~? .. .. .......................... ....j Bur-clover X 

* Melilotus alba White sweet-clover X ................................................................................................................... ,............................. . ........................................................................ + ........................................ : ... : ......................................... ! ......................................................... . 
I Yellow sweet-clover X * Melilotus indica 

GERANIACEAE 

* Pelargonium 

LAMIACEAE 

...:.M.?r.~l!Pil!'!!I!I!!gCJr.f!_ ........ . 
Salvia mellifera 

MALVACEAE 

* Malva parviflora 

MYRTACEAE 

* Eucalyptus globulus (?) 

OLEACEAE 

I GERANIUM FAMILY 

! Ornamental geranium 

MINT FAMILY 

..... ... 1 Horeh.9.~~q..................................................... ............. 1 

! Black sage 

I MALLOW FAMILY 

! Cheeseweed 

i EUCALYPTUS FAMILY 

Red gum, red river gum 

OLIVE FAMILY 

* Fraxinus udhei Shamel ash (escaped ornamental) 

PLATANACEAE SYCAMORE FAMILY 

Platanus racemosa California sycamore 

POLYGONACEAE ! BUCKWHEAT FAMILY 

X 

X ............ 1._ ............................. __ ... __ ............ . 

X 

X 

X 

X 

X 

~r.!.()g()f}I!'!!fCJ..~~!g,!..!?!.'!..,!! California b: .. :u:.c~:.k:.:w.: .. : .. :h.,.e::::.:a::.t:: ........................................................... + ................................................................................... ; ................... :X ... : ............................. . 
* Rumex crisp us Curly dock X 

ROSACEAE ROSE FAMILY 

Heteromeles arbutifolia Toyon, Christmas berry X 
SALICACEAE WILLOW FAMILY 

Salix goodingii Black willow X 

SCROPHULARIACEAE SNAPDRAGON FAMILY 

Keckiella antirrhinoides Yellow bush-penstemon X 

SOLANACEAE NIGHTSHADE FAMILY 

p?(l!~C!'·.'!f!.9t!t.i.i.J£?.: .. ..r!!f!.t.f!!()!.q(;!.~) ......................... , ........ ~.l~.~o.~~~~g.... .............. .............. . X : ....................................... : ... :: ...................................... ; ................................ . 

:f'.!J~()t.!.CJf}?gt.?!:I..~?.................. ...................... ....... j .... _I~~.~ ... !9..~ ... a~.~.() ............... _....................... ............... .............. X............. ... . 
Solanum douglasii Nightshade X 

TAMARICACEAE TAMARISK FAMILY 

* Tamarix ramosissima 

ULMACEAE 

* Ulmus parviflora 

VITACEAE 

Vitis girdiana 

ARECACEAE 

* Phoenix canariensis 

....:.'!.YCJ.~t!!.f}g(()f}!?r.()I?'!..~.t.? 
* Yucca aloifolia 

POACEAE 

* Avena barbata 

Mediterranean tamarisk 

ELM FAMILY 

Chinese elm 

GRAPE FAMILY 

Wild grape 

! PALM FAMILY 

Canary Island palm 

······················...I······E.~.~ .. p.?!!!I. 
Spanish bayonet (ornamental) 

! GRASS FAMILY 

......................................... 1 ........ lJI.Ii)9()?! ... . 
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Table 5-6: All Plant Species Found On andlor Adjacent to AA 3 

Latin Name 

Vascular Plants i Common Name 

j ....... R.~.p.g.~.t~.rQ.~.~ ...... . ........................ j 

On-site Adjacent 

X f .................... · ........................ ·· .......... · .. ··················· .. · ........ , ........................................ .. 
i Soft chess X .................. ,,: ..... ::.: .. : ... :.:: .. ~: ........ :.::.: .. :: .. :::.::.::.:::.::.:: .... I.::::.: .... : ... : .. :.::.:.:.:.::l .......................... + .... ::::.:: .. :.: ... :: .. : .. :.::.::.::: .............................................................................................................. + ...................................... : ... : .......................................... 1.... . ................................... . 

* Bromus madritensis ! Red brome X 

ssp. rubens (B. rubens) 1'1'" 
···········~···Cy~~d;~d~~iyi~~······················································i Bermuda grass ...........................·····1 ····························-1 

Ely~~~~;~d~~;~t~;········- ··IGi~~t;;;;iid ;;~....... I,. I 
..................................(~f!y'!!I!~~C?f]c!.f!.f]~9.t.I!~) ........1.... .................. ............ _ ..................................L .............................. _..../ .. .. 

* Lamarckia aurea Goldentop grass X 

X 

X 

Notes: * Alien species indicated by asterisk. This list includes only species observed on the site. Others may have been 
overlooked or unidentifiable due to season. Plants were identified using keys, descriptions, and illustrations in Abrams 
(1923-1951), Hickman (1993), and Munz (1974). Taxonomy and nomenclature generally follow Hickman. 

Others grow almost exclusively in wetlands habitats, or on both wetlands and uplands. These are 
called "obligate wetlands" (WET) or "facultative wetlands" (F ACW) species, respectively, in 
Wetland Plants in California (Appendix 0 to the Delineation Manual). 

5.5.4 Wildlife Survey 

On 9 October 2002, the project wildlife biologist and project manager conducted a preliminary on­
site survey of the site and adjacent lands for special status animals that would be observable this time 
of year, evaluated habitat suitability for other special status animals, and mapped the location of any 
sensitive wildlife resources noted. On 23 October 2002 and 7 June 2003, the project wildlife 
biologist conducted a more formal general biological survey. On 23 October 2002, the weather 
conditions for temperature and wind ranged from 58 degree Fahrenheit eF) to 75 OF and wind at 1 
mph to 7 mph, respectively, with 100 percent overcast to clear sky conditions. On 7 June 2003, the 
weather conditions for temperature and wind ranged from 68 OF to 74 OF and 1 mph to 7 mph, 
respectively, with 10 percent to 100 percent overcast conditions. The entire parcel was traversed by 
foot, using meandering transects. Each habitat type was examined for signs (i.e., tracks and scat) and 
regular 5-minute stops were made to look and listen for birds and other wildlife. In off-site areas that 
contained gnatcatcher habitat, a recording of their calls was played periodically. The surveys were 
not intended to be at the focused or protocol level. However, all observed species, either listed or 
considered sensitive, were noted (Table 5-7). The basis for field identification and scientific 
nomenclature used in this Report is from the following references: amphibians and reptiles (Stebbins 
1985), birds (American Ornithologists' Union 1983 and 1989), and mammals (Jones et al. 1982 and 
Murie 1954). 

5.5.5 Results 

5.5.5.1 LITERATURE/DATA SEARCH 

All species identified by this literature review, as well as others known from the general region, were 
searched for during this assessment. Those not observed, but having potential to be on-site, are listed 
in Table 5-8 (plants) and Table 5-9 (wildlife). These tables list special status species known from 
comparable habitats within the region and summarize their natural history, agency status, and 
occurrence probability on-site. Figure 5-14 presents the results of the assessment. 
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5.5.5.2 FLORA 

Eighty-five plant species were observed, with 40 of these (47 percent) being exotic or non-native 
species (see Table 5-6). Most of the species observed were typical for the southern California 
habitats and disturbed areas. 

5.5.5.3 HABITAT 

Most of the area covered by this habitat assessment (9.60 acres including AA 3) is "ruderal" 
vegetation (aCHCS 4.6) (see Figure 5-14). 

Table 5-7: Wildlife Species Documented On and Adjacent to AA 3 

Taxonomic Group (1) 

!.9.~.~.~.!.~~E! .. = ... !.9.~.~.~ .. i.~.!!! 
Western fence lizard .................................................. 

Side-blotched lizard 

I Scientific Name (1) Habitat (2) 
REPTILES 

................................... M __ .............................................. __ ....................................... !'................. ... .......................... T .... . 

................j§~~!.C!.PC?r.l!~g~c;Jqf!'2t.<!.H~ . ............................ l ............ 9...t!.p.., ... R.$$ ............ f 
Uta stansburiana CHP, RSS 

AMPHIBIANS 

Status (3,4) 

..... $.L'!L ....... 
S,W 

...... !iy!.!c:!.~.~.!~E!E!.f~t?9~ ... ~~~ .. ~E!-'~!iyE!~ ..... . . ............................................................................................ --........ ······················1······························· ..................................... , ................................................... _ ..... . 

i Hyla regilla Pacific tree frog G,D W 

BIRDS 

Cathartidae - American Vultures ............... _-_ .......................................................... . 

I~E.~.E:l.y .. y~.!!~.r.~ .... .............................. .............. .1 ... 9..?Jf}.?1f!~?'!t? .............. _ 
··········T·············_··_·- .................................. -

....... _ .... ! ..... f.lyilJg ...... L.......$,.'!:! 
~.~~!p!!~i~~~.:.t!~ ....... ~!!!,Q!~'!'!t?rl~Y.~I!!:!~~!!!L.~~~.t!~~~i~~~ 

....... R.~g=1?ile9. .... ~.? ....... ~.. ......L.?l!t.~gj?-'!!?.!.~~'2~!.~._.. . ................................ l.....R.~i§ .. ···' ............ · .$.~ ... '!:! 

.. R.~g=.!:'..~.C!..~.~~.~rE:l.9. .... ~? ....... ~......................................... .. J .... ?.l!t.~gJ!.rlf!?t.l!~ ... ~!.<!.g<!.'2~ .................................. __ + ....... __ :R.p.!P.!yi~lg .... I .......................... '!:! ......................... .. 
...............L~~~ip!!.f!r.~9.9.P~r.!!. .......................... l ..... R$.$.! .... EI.y.i.1J9 .. . W,t 

Falconidae - Caracaras and Falcons ............................................... _ ............................................. - ....................................... ········T···_ .. · .. · ........................................ . 

....................... 1. ............. R.$.$.! ... ~. ....l W American kestrel 
Phasianidae - Quails, Pheasants, and Relatives 

... g?ii.i.g·~:i:~::q~~i.i~:~··: ............ :::~ ......... ::....If.~/i;p~pi?·.q?i.!iq~;i.g?·· .... : ..... L .. :CHP:··RS?.....··§;yy .. ·-... · .. 
Charadrriidae - Plovers and Relatives .................. _- .................................................................... - ....................................................... _ .... . 

Killdeer ............................................................. _ ........ Jg.~?r9g.ri~s vociferous 
o··_·!' .. · 

............. __ .... j ................................................................. _ .... 1 
W 

....... r:..19..~.~IJ.i!:l.g ... 9.gy.~ .... _ ......... ................................................................. ..... . ..! .. ?f!'2?!.cJ..<!. .. '!!?.~r.o.l!r.?............ .................................... , D,RSS ............. ~.! .... I?,.Y'! 
Rock dove Columbia livia DEV S,W 

.................................................................................... M •••• ··································r ............................................................... ······r .. ···· 

.~1J1J9:~~~.r:IJ~i.1J9~iT9... ...................................................... ....... ............ i9..?!ypt.f!.<!.'2'2? ... . 
..... Iy.~.~.'.:!.~ .. i.~.~!='. ... = ... F..Iy.~~~~~E!~~ .............................. . ....................................................... _...... ................................... ,.. ....................................., 

................................................... ...I ..... Ty-'?'2'2l!~.Xf!.1!.~?.!!.~~ .. L .......... R.$$!p!.~...l ... . W 

... Iy.~.~.'.:!.~..i.~.~.!='. ... : . .!y.~~.~.! ... F..ly~.~!.~~.E!.r.!!! 
1?!9c:~P~9..~.~.E:l_.j§?y9.r.rI!.?'2!gr.!.C;?.'2~ G, D$!'!{ 

· ...... j·f~:.:.~~~s~.~:.:.:.t.~r.<!.~ ........................................ + .............................................................. ~ ... ' ....................................... + ........................... ~ .................................. .. 
. .................. j: ............................... _ ... _ ........... . 

................LMy!.<!..r.~f}l!~ .. ~!'2f!r.?~P~.'2~. ................ .... L...............P.... ..J 

...... $.?t§ .. P~9.~gE:l . 
... g.9§~i.IJ.:?~ilJggi.~9. ................................ ... 

.. ~~~=1~r.99!E:l9..f!yc:?!c:h~r .... 
Swallows 

Cliff swallow Flying .................... 1 ..... . .......................................... . S 
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Table 5-7: Wildlife Species Documented On and Adjacent to AA 3 

Taxonomic Grou 1 1 Scientific Name 1 

Physical 
Characteristics 

1 A helocoma coerulescens . ............................................................................................... ··················· ... ·i~;::::~~:~~~~~~~=,~~=2~:~~~~~~~::·.~.~............... ...j ... ~~ .: .. ~ ... ~:::;:~='~~: j .......... ~~: .. : ........................ . 
A'.!l~E!~~.r.:l. .. ~rqw............................................................ ................................... L.9.gfY.t!.~P.r.?q~yr.~yfJq1!os 

...... ~.~i\!.!?j~Y. ..... 

Common raveQ.......................................... ........ ! 9..9.!'!.LI~ .. q'?r.?>!. ............. . ...... \ ..... . W 

·················i···································· .................. . 
Bushtit 

..... .!.~!?gl!.c.!.i.!.i.~~~ ... =.'!'!~~.r.:l..~. 
Bewick's wren ............. . .... ... ........ ii SS§.!'!Y 

Cactus wren I Campylorhynchus CSS S, W, B, t 
................. _ ............................... ........ I.I?r.l!fJ!!f!iq?p!!!L!.~ .......................................... ... _ .............. ... .............. . 

Muscicapidae - Old World Warblers, Gnatcatchers, Kinglets, Thrushes, Bluebirds, and Wrentit 
C····t···ici:i·····:·······i ... ·i·h··········· .. ·.·.·.· ............................................................................... , 1 .. ...I.p~···~····~!!.:I?···~····)··t··[,···!··?·······q·····,·i:J··E····· RSS t 

........ 9..?§l? ..... ?..I ... '?..r.:QI?.gQ?. ... <::.?. ... ~ ...... ~r ........... . 
Wr.~Q!i!................. ....................................................................... ............... ............ 1 ... 9..!!.?'.!!.?ea fasciata ..... ; .... R~~!_ 9.tj.P ............ ................... ~ .. ! ... '!Y ..... . 
!v.!i'.!li.~~~=!v.!!?~~ir.:l.g~ir~~!'!r::'~ .. .!.~~~~~.~.r~ 
Northern mockin.»..b~.:i.:r ... d:c. ....................................................................................................... . RSS,D S,W 

California thrasher 
............................................................................ L .............. :

R .... :.S.::: .. S.::: ... c' ••• C.:o .. :.H ... :.:p ............ . SW 

...... ~.i..I .. ~.y:.'.:.!.Y.~~!.'?.~.~.~.~ .. 

~!!'!r.lillg~ . 
J~\!E9.P~~Il§lt?rliQg ................................................................... .1$tl!.!.fJl!~\!LI!g?~i~ ...... . 
!:=.'.!l~~ri.!':i~.~~.:'!'!~rl>.l~~~!~p~Er!?~~!~r.:l.~~~!.~!i.y.~~.. ..... . 

.... y.~.I.1g~=r\!'.!lp~~.W.: ... : .. a::.:rb.:~.:I.e~.:r ............................................................................................. . 
Wilson's warbler 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• OM 

California towhee ................................. . .................................................................................... . 

~P9.!!~g!9.~!:!~.e:::: ...................................................................................................................................... . 
White-crowned s arrow 

. ............. 1 

. .......... p. ........................... ; ......................... §. ....... . 

D 

RP 

RP 

S 

v 
S,W 

• .. '.· ....... ' .... ~.· .... •.• .......... jm ........ _ §.L'!Y 
V 

~9.Dg§.p?E~9.~................I.Iy1~!'?~pi.?:?!!}~!9.g!? ............. , .............................. : .... :..:: .. c.: .........................•.. i. ......... . 

...... '.:..~i..r::'.9!.1 .. 1~ ... c!~~.= ... ~.!.r::'.~.~.~~ 

..... tj9.Y§l~.fi nch m ••••• ••••••••••••••••••••••••••••••• ...L9..?~p~g?~l!.~f!1f!~i~?'!I!~ 
Blackbirds and Orioles 

............ 1 

.............. -...................... - ................................................................ _. . .................................................. - .................................. _.... . ...........•....•..•....................... ,. ......... -

Hooded Oriole ................................. .. m... ............ L !qtf!tl!~ql!ql!!t?tl!..~.................L.. ....... .. RP. ....................... . 
Finches 

Lesser goldfinch 

Canidae - Fo~~~,.Wolves, and ~.~.Iatives 

Coyote 

Sciuridae - Squirrels 

California ground squirrel 

Geomyidae - Pocket Gophers 

Botta's pocket gopher 

Leporidae - Rabbits and Hares 

Desert cottontail 

Carduelis psaltria 

MAMMALS 

Canis latrans 

Spermophilus beecheyi 

Thomomys bottae 

Sylvilagus auduboni 

~ri'?~!~~=.~~!.iY~ ... !v.!.i.~.~.~ ... ~.~!~! ... ~.Il~y'!?.I.~.~... ........... ................................................. . 

S 

............................... _ ...................... ············1······ 

RP S 

.............. , ............................................................................................................. .. 
CHP. RSS W 

CHP, RSS S,W 

CHP, RSS W 

RSS.G S,W 

. ~?IlP.i~g9.~~§l~r.t~qq9E?! .......J .. ry~9..t9..f!1?Jf!pig?Jr}J~('!!~q!.? ... ... . CHP, RP ~ .. .t 
G S 
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Table 5-7: Wildlife Species Documented On and Adjacent to AA 3 

Taxonomic Group (1) I Scientific Name (1) 
Notes: 

Habitat (2) 

1. Nomenclature from American Ornithologists' Union (1983); Collins (1990); Jones, et al. (1982). 

Physical 
Characteristics 

Status (3,4) 

2. Habitat acronyms: CHP, chaparral; W, woodland; RSS, sage scrub; G, non-native grassland; RP, riparian; D, disturbed; 
DEV, developed. 

3. Status acronyms: B - breeding on-site; V - visitor, migrant, or transient; W - winter observation; S - summer observation. 
4. t = Sensitive species. 
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Table 5-8: Special Status Plants Potentially Present at AA 3 

Special Status Plants Habitat and Distribution Flower season 
Status 
Desiqnation 

/" 
I 

Phys., / 
Characteristics ./ 

Occurrence Probability 

Brodiaea filifolia 

Thread-leaved brodiaea 

Federal: THR Vernal pools and alkali sink in inland valleys; also on May-June Absent (field survey; no 
upland mesic clay soil nearer coast; hot spring soil at Califomia: S2,1 END suitable soil or mesic 
Arrowhead Hot Springs; scattered locations in foothills CNPS: List 1 B habitat; habitat not 
and valleys (Los Angeles County to San Bernardino, suitable due to land 

..................... _ ......................................................................................... , ...... Sc:.!9..$~D.P.i~99G9YD!YJ,I:l~I9.~?,QQQf~~t~l~y9!i9D.:! .............................................................................. + ...... R ....... -..... E ..... -.... D ....... : ...... 3.-3-~ .............................................. ; ....... u:; .. s;:;.e.:; .. s.: .. )I. ... _ ................ _ ...................................... _ ............. . 

Calochortus plummerae Chaparral, pine forest, below about 5,500 feet elevation; May-July Federal: none Absent (field survey; 
Plummer's mariposa lily widespread but uncommon throughout Southern California: S3.2 habitat unsuitable due to 

.......................... .................... .... .. :al .. i~::.~~:.:.~.~~::.~: ...... ~~~.~~i.ll.~~. :~: ... ~.:I:.:~:................................. ...... I ............... _ ................ _ ............... ~~~~~.~~~:.;.~ ...................... .l:~.~ ... ~~::'........ ..... .............. . 
Calochortus weedii var. Chaparral, coastal sage scrub, valley grassland, sandy 
intermedius or clay soil, below about 6,200 feet elevation; coastal 

: June-August 
! 

_:::ri:S~:IY ___ s::m~=:'i:: ~u:e~ ___ J ___ _ 
Chorizanthe parryi var. 
fernandina 

San Fernando Valley 
spineflower 

Shrub lands; historically from San Fernando Valley, 
adjacent foothills, and coastal Orange County; only 
known occurrence in eastern Ventura County and 
adjacent Los Angeles County. 

April-June 

Federal: none 

California: S2.2 

CNPS: List 1 B 

R-E-D: 2-2-3 

Absent (field survey; 
habitat unsuitable due to 
land uses) 

Absent (field survey; 
habitat unsuitable due to 
land uses; presumed 
extinct locally) 

Federal: candidate 

California: END S 1.1 

CNPS: List 1 B 

R-E-D: 3-3-3 ................. ........................................................... ......... .......... ...... ... ...................................... . .......................................................................................................................... _ ..................................................................... j .... _ ............................................ -.-.............. j .. : ... : .... :::: .... ::: ... : .... ::: .. .::: ..... :::.............................................. 1·· .................................... . .................................................................. . 
Comarostaphylos 
diversifolia ssp, 
diversifolia 

Summer holly 

Chaparral below about 1,800 feet elevation; Orange April-June 
County, west San Diego County, and northwest Baja 
Califomia. 

Federal: none 

Calif.: S2.2 

CNPS: List 1 B 

R-E-D: 2-2-2 

Dudleya cymosa ssp. Shaded, rocky slopes below about 1,600 feet elevation; March-May Federal: THR 
ovatifo/ia most records are from Santa Monica Mountains, but also California: S2.2 
Santa Monica Mountains recorded from Modjeska Canyon. CNPS: List 1 B 

Absent (field survey) 

Absent (field survey, no 
suitable habitat) 

....... D ........ u ..... d ..... l .. e ..... y ...... a ................................................................................... ; .............................................................................................................................................................................................................................................................. , ....................................................................................... , ...... ;R .... ;.-... ;E=.-..... =D ..... :, .... 3.=~.?:::;3. .......................................... , ............................................................ _ ............................................... . 
Dudleya multicaulis 

Many-stemmed dudleya 

Heavy soil, often clay, grassland or shrub land below 
about 2,600 feet elevation; Los Angeles to San Diego 
Counties, inland to San Gabriel Mountain foothills and 
west Riverside County. 
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Table 5-8: Special Status Plants Potentially Present at AA 3 

Special Status Plants 

Dudleya stolonifera 

Laguna Beach dudleya 

Habitat and Distribution 

North facing cliffs and rocky outcrop; endemic to San 
Joaquin Hills area. 

Flower season 

May-July 

Status 
Designation 

Federal: THR 
Califomia: THR 81.1 

CNPS: List 1 B 

Physical 
Characteristics 

Occurrence Probability 

Absent (field survey, no 
suitable habitat) 

R-E-D: 3-3-3 .................................. ; ........................................................................... + ..... : .... : .... :::: .... :::.:. ... c::. .... :~ .... :.:: ..•...•....................................... , ................................................................................................. . 

Hemizonia parryi ssp. 
australis (Centromadia 
parryi australis; 
Hemizonia australis) 

Valley grasslands, vemal pools, margins of coastal June-September Federal: none Absent (field survey; 
wetlands; sea level to about 1,400 feet elevation; Santa Califomia: S2.1 habitat unsuitable due to 
Barbara County southem to northem Baja Califomia. CNPS: List 1 B land uses) 

, 
.§.c:>..~.!.~.~!!!.!~Epl~r:)!....... ................, .................................................................................................... . 

Monardella hypoleuca 
ssp.lonata 

Felt-leaved monardella 

Notes: 

Chaparral, about 1,000-1,400 feet elevation; mountains 
of Orange County (from Santiago Park area and south) 
and San Diego County to northem Baja Califomia. 

····t·····················_······ 
June-July 

General references: CNDDB 2003, CNPS 2003, Hickman (ed) 1993, Munz 1974, Roberts 1998, Tibor2001, U.S. FWS 1999 

R-E-D: 3-3-2 

Federal: none 

Califomia: S2.2 

CNPS: List 1 B 

R-E-D: 2-2-2 

Absent (field survey, no 
suitable habitat) 

Federal designations: (federal Endangered Species Act, U.S. FWS). Note that some agencies, but not U.S. FWS, continue to use "SOC" as a Federal status designation. Until 1996, 
U.S. FWS maintained a list of "category 2 candidates," described as species of concern, but for which insufficient data were available to support listing. This list is no longer 
maintained and U.S.FWS has no "SOC" category. 
END: Federally listed, endangered 
THR: Federally listed, threatened 
Candidate: Sufficient data are available to support federal listing, but not listed at this time 
Proposed: Formally proposed for federal status shown 

State designations: (California Endangered Species Act, CDFG) 
END: State listed, endangered 
THR: State listed, threatened 
RARE: State listed as rare (Listed "rare" animals have been re ... designated as threatened, but rare plants have retained the rare designation) 
CSC: Species of special concern 

CDFG Natural Diversity Data Base Designations: Applied to special status plants and sensitive plant communities; where correct category is uncertain, CDFG uses two categories 
or question marks. 
S1: Fewer than 6 occurrences or fewer than 1,000 individuals or less than 2,000 acres 

S1.1: Very threatened 
S1.2: Threatened 
S 1.3: No current threats known 

S2: 6 to 20 occurrences or 1,000 to 3,000 individuals or 2000 to 10,000 acres (decimal suffixes same as above) 
S3: 21 to 100 occurrences or 3,000 to 10,000 individuals or 10,000 to 50,000 acres (decimal suffixes same as above) 
S4: Apparently secure in California; this rank is clearly lower than S3 but factors exist to cause some concern, i.e., there is some threat or somewhat narrow habitat. No threat rank 
S5: Demonstrably secure or ineradicable in California. No threat rank. 
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Note: CNPS (Tibor, ed., 2001 p. 54-55) asserts that plants on Lists 1A, 1 B, and 2 meet definitions as threatened or endangered and "are eligible" for state listing 
List 1A: Plants presumed extinct in California 
List 1 B: Plants rare and endangered in California and throughout their range 
List 2: Plants rare, threatened, or endangered in California, but more common elsewhere in their range 
List 3: Plants about which we need more information; a review list 
List 4: Plants of limited distribution; a watch list 

CNPS R-E-D Code: 
Rarity 
1: Rare, but sufficient numbers and distribution that the potential for extinction is presently low 
2: Occurrence confined to several populations or one extended population 
3: Occurrence limited to one or a few highly restricted populations, or present in such small numbers that it is seldom reported 
Endangerment 
1: Not endangered 
2: Endangered in a portion of its range 
3: Endangered throughout its range 
Distribution 
1: More or less widespread outside California 
2: Rare outside California 
3: Endemic to California (Le., does not occur outside California) 

Definitions of occurrence probability: 
Occurs: Observed on the site by qualified biologists 

C\ 
Phy._J 

Characteristics 

High: Observed in similar habitat in region by qualified biologists, or habitat on the site is a type often utilized by the species and the site is within the known range of the 

Moderate: 
Low: 
Absent: 
Unknown: 

species 
Reported sightings in surrounding region, or site is within the known range of the species and habitat on the site is a type occasionally used by the species 
Site is within the known range of the species but habitat on the site is rarely used by the species 
A focused study failed to detect the species, or, no suitable habitat is present 
No focused surveys have been performed in the region, and the species' distribution and habitat are poorly known 
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Table 5-9: Sensitive Animals Potentially Present but Not Observed at AA 3 

Common Name I Listing Status (1) Potential To Occur On-Site 

Invertebrates 

I' 

Phys, I 

Characteristics ./ 

Quino Checkers pot i FE 

.......................... .1. .............. _ .................... H ................. _ 

Low; primary food resource not observed on-site. Regionally 
.m.....ml .. ~.~i .. Q.~!: ........ m...........m .. m............. . ...... m.. . 

~9.Qp.i~gQ ... f~i'Y§~Ei!!lp ......................... ........................................m 

Riverside fairy shrimp 

Reptiles and Amphibians 

FE 

FE 
......... lhQ""!;QQ9.PPE9PEi<:i!E:l.~~~iJ<:iJQQ:§i!~:._ .... 

i Low; no appropriate habitat on-site. 

~9..Qp.!~gQ~Q!!lE:l.<:lI.i~9.~<:l.................................................. ................................ ....... 1 SOC; CSc......L.hQ""!;!1 .. Q9.PPEQP~<:iJ~~~~i!<:itQQ:§.i!~.: 
... .9.r:.<:iQge-throated whi tail I SOC; CSC Low; no a ro riate habitat on-site. 

~iIY~'YI~gl~§§li:t;ard .. =.,; .. C .. ::; ... S::; ... C.:: ...................................................................................................... + .... ::;L, .. o::; .. w:..::.,; ... :n ... :.o::; ..... a:..:.o::p~gp~i~!E:l~~~i!~!QQ:§i!~: 

.. ~.9..Q.J~~E!1.9.r<:l.i.!1QEi!1g!1E:l~K§.!1<:iKE:l...JhQ""!;.QQ9.ppr.QPri<:i!E:l.~<:i~i.!<:i!.QQ:§!!~: ........................................................................... _.............. 
.... 9.Q9.§!patch-nosed snake ·CSC 

Northern red diamond rattlesnake 
................. H ........................... H •••••••••••••••••••••••••••• M ••••••••••••••••••••••••• OM 

CSC .......................................................................................................... -................................................ -

I SOC; csc 
··Ij~Qc;c.$9 .. ·· 

.JM~<:li~!!l;li!!li!~9.9.ppr.QP~~!~b9.~i.!~!.9..Q:~j!~.: .. 
... ..................... ............. I .... h.9.""!; .. QQ.9.pp.r.QP.r.i.<:i.!~ .... ~.<:i~i.!<:i.!.9.Q:§.it.~:. . ... m............................. .......... . 

... Y.Y.~§.!E:l.r.!1 .. §P.<:i<:l~.f.C?Q! 
Arroyo southwestern toad : FE; CSC 

!hQ""!;QQ.9.pp.r.QPri<:i!E:l .. ~<:i.~i!<:i.tQ.Q:§it.~.: 
Low; limited suitable habitat. 

Birds 

Least Bell's vireo 
•••••••••••••••• H ••••••••••••••••••••••••••••••••••••••••••••••• H ......................................................................................................................... _ ••• ... ...... . ....................................... LhQ""!;Q9 .. 9.Pp.r.QP.r.i9!~~?~i!.<:i!QQ:§i!~: .... .....................m ................................. . ............................. +i~~;~~ 

csc ..................... I.h.9.""!;QQ.9.pp.r.gpri<:i!~.~<:i~i!<:itQ.Q:§.i!~.: .... . Yellow Breasted chat 

..... !?~II'§§<:ige.::; ..... s::;.c.a.::::r,.:r .. o= .. w.::.: .............................................................................................................................................................. + .... s::: .. o.::: .. C::: .. !.· ..... C:::.:::S .. C:::: ................................................... _ ..................................... + .... :L:.oc:.w.:.:.!.; ... :n.::.o::: ... ac:.c:.c: .. :r ... o,:.r.:.:r .. :i:.a::: .. t:.ec: .... :hc.,a:.:b:.:i.t:::::a.t.: .... o::; .. :n ... c-... ::;s.:i:.t,.e:= .. : ................................... . 

Lo erhead shrike SOC; CSC Medium in suitable habitat; observed nearb .. : ..................................................................................... . 
California horned lark 

Tri-colored blackbird 

Yellow warbler 
.M ..................................................................... H 

White-tailed kite 

Northern harrier ................................................................................................. 

§~<:i.r.p:§~inned hawk 

f.~.r.r.~gi!1.9= .. u::.:.s:.: .... h: ... :.a:.::.w.: ... : .. :k ... : .................................................................................................................................................................. . 
Merlin 

! Low; no a ro riate habitat on-site. 

Hi h· suitable habitat. 

Jh.9.""!;Q9.9.pp.r.gpri9!E:l~~~i!<:iJ.9.Q:§i!~.: 
Hi h; observed nearb . 

Hi h in winter; recent! observed over ad·acent arcel. 

Medium in winter; suitable habitat and reY:... ............. m....................m. 
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Table 5-9: Sensitive Animals Potentially Present but Not Observed at AA 3 

Common Name Listin Status 1 Potential To Occur On-Site 

Pr?iri~f?I~c:>t:l ................................................................................................................................................................................... ..... G§G ......................................................................................................................... ~c:>~;!!.c:>?pprc:>pri.?J~ ... ~.?~iJ?J9.~=~.i!~: 
Swainson's hawk Low; uncommon mi rant. 

... §c:>I9.~.~~?gl~_ ..................................... __ .................................................................. . C/FP ..... ~.c:>~;!!.c:>?pprc:>pri.?J~~?~iJ?tc:>!!.=~it~.: ... . 

~r.~I.I.Iy.q~li.~!,eE:l.ld~;; .... ~C~IE~............................................ l.~c:>~;!:!c:>~~i!?~!~pr~yc:>r~?~i!?!: ........................ _._ ..... __ ... __ . 

Physical 
Characteristics 

American ere rine falcon 

Short-eared owl , ..... _ ................................................................................................................ ; .....• L:::.o.= .. w ••. : .. ,·, ... :I .. ,i.,m .. :.:.:i •. t:.e,: .. d:: .... h:.:.a.::.:b: .. ,i.t:.a::::.t .... ::b .. u:: .. t: .. pr~y .. ?':'..9..i.!?~I.~.: __ ........................... __ .............. __ . 
Burrowing owls Low; no appropriate habitat on-site. 

Mammals 

§9..t:lgi .. ~9gP9~~E:lLr.t:lc:>~~.~ .................... ~.ow; limi!~d habitat o.n-si.!.~.: ...................... __ .................. _ .. _ ....... . 

§c:>I,!.!.~~Et:l9E?~!)~c:>p.r::.e:::.r: ..... m:.: .. :.o= .. :::u.s:::.e::: ................................................................................................................... + ..... ::: .. ::: .. ::::: ............................................................................................................................. . 
Los An eles ocket mouse C 

§.!~':'..~!!.!): .. 59.t:lg?rc:>c:> ... R.9..!. . ed habitat and food on-site. Not known from area . 
••••••••••••••••••••••• _ ....... H ••••••••••••••••••••••••••••••• _ ............................... _ .............. _.H •••••••••••••••••••• _ ................. H .................................................. _ •••••• 

Mountain lion 
................................................... H .................................................................................................................... H ................................................... 1 .. .E.f) .......................................................................................................................... I .. ~c:>~;I!!!.1i!.~g~~~!!?t9.t:lgP!~y.c:>f.:l:~i!~~. ..................... .... . 

Pallid bat CSC . ... ................. . ... .... ............................ ................................................................... ... ......... . .............................................. t ..... :: .. :: .. : .. : .• , ... :.: .. , .. ,.:.: .. :.:: .. :: ... : ... : .. :::.::c.:.:.:::.:.: ............................................................................................................................................................................................................... . 

. I9Y.Yt:l!)~'.:lg:.~.t.:>ig=!'l.9.!~g~~L .......... ....................... ......................................... .............................§QG;G$G 
Califomia mastiff bat SOC; CSC 

American bad er 
Notes: 
FE 
SOC 
CE 
CSC 
FP 

Federally Endangered 
Federal Species of Concern/Sensitive 
California Endangered 
California Species of Special Concern 
California Fully Protected 

CSC on-site. 
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There is an intermittent stream channel parallel to, and inside, the northeastern site border and 
outside the southeastern boundary, the latter of which supports Mulefat Scrub (OCHCS 7.3) with 
scattered large black willows (Figure 5-14). These willow trees are in a few patches and do not cover 
enough of the area to match OCHCS descriptions of Southern Willow Scrub or Southern Black 
Willow forest. Open patches of Mulefat scrub extend onto the project site itself and in an eroded 
channel along the southeastern boundary (Figure 5-14). The area of Mulefat Scrub within AA 3 is 
0.08-acre. 

A form of coastal sage scrub (CSS) occurs on a hillside off-site to the northwest, and degraded CSS, 
mixed with non-native grassland, occurs on a fill slope to the east, crossing the northeastern comer 
of the site and extending off-site to the south and southeast. The CSS off-site to the north matches 
OCHCS description of Southern Cactus Scrub (OCHCS 2.4). Degraded CSS matches the mixed sage 
scrub grassland (OCHCS 2.8.5). There is no CSS habitat located within the landfill boundary. 

5.5.5.4 WETLANDS AND WATERS OF THE U.S. 

Hydrology. The field survey for this Report covered all low areas, swales, and drainage ways where 
water could pond or flow. One part of the site, the head cut drainage way at the southeastern 
boundary, potentially meets Federal criteria as waters of the U.S. and California criteria as a 
jurisdictional streambed (see Figure 5-14). The OHWM, indicated by sediment deposits and small 
banks cut by running water, are about 5 feet apart over a distance of about 70 feet, a total of 350 
square feet (less than 0.0 I-acre) of potentially Federally jurisdictional waters of the U.S .. 

None of AA 3 meets all three Federal criteria as a wetland. The head cut drainage way meets the 
hydrology and vegetation wetland criteria. The soil criterion could not be evaluated due to the origin 

"\ and texture of soil on the site. If involved in this Federal action, the CDFG, at its discretion, may 
) consider the head cut drainage way a wetland, based on indicators of the hydrology criterion alone. 

, 
) 

Soils. Soil on the anomaly area is fill material, and soil is composed of fine sand in the drainage way 
showing OHWMs (above). Sandy soil generally does not show hydric indicators even where it is 
native on a site. Because of the sandy soil texture and because the soil is not native to the site, an 
attempt to find indicators of hydric soil was not made. 

Vegetation. Plants growing in the low-lying areas on the AA 3 surface are generally weedy native 
and non-native upland species, including red brome grass (Bromus madritensis ssp. rubens), tocalote 
(Centaurea melitensis), sweetclover (Melilotus sp.), and Spanish clover (Lotus purshianus). None of 
these species is ranked as facultative plant (FAC) , FAC Wetlands (FACW), or obligate wetland 
plants (OBL); therefore, these depressions do not meet the criterion for hydrophytic vegetation. 
Garland daisy (Chrysanthemum coronarium) is overwhelmingly dominant along the swale near the 
northeastern boundary. This species also is not ranked as FAC, FACW, or OBL; therefore, the swale 
does not meet the criterion for hydrophytic vegetation. 

The riparian habitat located along Agua Chinon Wash, adjacent to AA3, includes areas of mulefat 
scrub and scattered black willows. Mulefat has a wetland indicator status of "facultative wetland" 
meaning that it is usually associated with a wetland (67 percent to 99 percent probability). Black 
willow is an obligate wetland species and is almost always associated with wetlands. A small area 
(approximately 3,400 square feet) of Mulefat habitat extends onto the site from the wash along an 
erosion channel located at the southeast boundary (Figure 5-14 and Section 5.5.6). 
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A total of 2 reptiles, 1 amphibian, 37 avian, and 6 mammalian species were documented on the site. 
A complete listing of those species documented is presented in Table 5-7. 

5.5.6 Sensitive Resources 

5.5.6.1 FLORA 

Based on the field survey and on the habitats of listed threatened and endangered plants known from 
the region, it can be concluded that no listed plant species occur on the project site itself (see 
Table 5-8). 

5.5.6.2 HABITAT 

CSS is considered a sensitive habitat by several resource agencies because it supports a number of 
State and Federally listed endangered, threatened, and rare vascular plants as well as several bird and 
reptile species that are federally listed or are candidate species for Federal listing. Of particular 
importance is the coastal California gnatcatcher (Poliaptila califarnica calif arnica). These species 
are in decline because of the loss of their habitat. Loss estimates for sage scrub habitat in California 
range from 36 percent to 85 percent, but since these estimates were made in 1979 to 1981, additional 
losses have occurred (O'Leary 1990). Most of this habitat is located off-site. Only a small amount of 
the CSS, in the form of Mixed Sage Scrub Grassland (0.18-acre), is within the limits of AA 3 and 
none appears to be within the estimated extent of the debris placement area (see Figure 5-14). As 
long as this area can be avoided, it should not be a jurisdictional issue. 

Wetland resources are also considered sensitive because of their scarcity in semi-arid southern 
California, their value to wildlife, and recent loss of this habitat from urbanization, agriculture, and 
flood control projects. The Mulefat Scrub wetlands are considered sensitive wetland habitats. 
Mulefat Scrub is only considered sensitive where it occurs in a wetland landscape position (i.e., 
along drainages and not on level pads). There is a very limited area of this habitat on-site, which 
limits its significance. This area should be avoided, or impacts minimized during any future 
investigation or remediation work. 

5.5.6.3 WETLANDS AND WATERS OF THE U.S. 

One part of the site, the head cut drainage way (erosion channel) at the southeastern boundary, 
potentially meets Federal criteria as waters of the U.S. and California criteria as a jurisdictional 
streambed (see Figure 5-14). The OHWM, indicated by sediment deposits and small banks cut by 
running water, are about 5 feet apart over a distance of about 70 feet, a total of 350 square feet (less 
than O.OI-acre) of potentially Federally jurisdictional waters of the u.S. This site, and no other part 
of the AA3, meets criteria as waters of the U.S. If involved in this Federal action, the CDFG would 
probably claim jurisdiction over all mapped Mulefat Scrub associated with the head cut channel. 

None of AA 3 meets all three Federal criteria as a wetland. The head cut drainage way meets the 
hydrology, but not the vegetation criterion. The soil criterion could not be evaluated due to the origin 
and texture of soil on the site. If involved in this Federal action, the CDFG, at its discretion, may 
consider the head cut drainage way a wetland, based on indicators of the hydrology criterion alone. 

5.5.6.4 WILDLIFE 

Special status species include those listed by State and Federal agencies (CDFG 1994; U.S.FWS 
1989, 1990, 1992, 1993a, and 1993b) as endangered, threatened, rare, or of special concern. They 
also include species listed by Everett (1979). No listed or sensitive species was observed on the study 
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site. One listed and one sensitive bird species and a sensitive mammal were documented adjacent to 
the site. These are discussed in the following sections and locations are depicted on Figure 5-14. A 
female Cooper's hawk was noted flying over an adjacent area, but was not nesting on or near the 
study site. The likelihood of other listed or sensitive species being present is detailed in Table 5-9. 

5.5.6.4.1 Coastal California Gnatcatcher (Polioptila californica californica) 

Listing: Federally Threatened and California State Species of Special Concern. On 7 February 2000, 
the U.S.FWS proposed critical habitat for the gnatcatcher (65 FR 5946). A final rule was published 
24 October 2000 (Fed. Reg. Vol. 65, No. 206). 

Distribution: Historically, gnatcatchers could be found from southern Ventura County southward 
through Los Angeles, Orange, Riverside, San Bernardino, and San Diego counties, and into Baja 
California, Mexico, to approximately 30 degrees North latitude near El Rosario (Atwood 1990). 
They were considered locally common in the mid-1940s, but this subspecies had declined 
substantially in the U.S. by the 1960s (Atwood 1980). Although observed declines in numbers and 
distribution of the gnatcatcher resulted from numerous factors, habitat destruction, fragmentation, 
and adverse modification are the principal reasons for listing of the gnatcatcher as a Federally 
threatened species in 1993 (58 FR-16742). 

Habitat: The gnatcatcher occurs in several distinctive sub-associations of the CSS plant community. 
CSS is composed of relatively low-growing, dry-season deciduous and succulent plants. 
Characteristic plants of the community include California sagebrush (Artemisia calif arnica), various 
species of sage (Salvia spp.), California buckwheat (Eriagonumfasciculatum), lemonadeberry (Rhus 
integrifolia), California encelia (Encelia californica), and Opuntia spp. (Atwood 1990). CSS is 

" patchily distributed throughout the range of the gnatcatcher, and the gnatcatcher is not uniformly 
) distributed within the structurally and floristically variable CSS. Rather, the subspecies tends to 

occur most frequently within California sagebrush-dominated stands of CSS on mesas and lower 
slopes of the coast ranges (Atwood 1990). Comparative data on population densities between 
vegetation sub-association types within sage scrub are lacking. However, within the Riversidean 
Association of CSS, data indicate that gnatcatcher fitness is positively correlated with relatively 
mature vegetation structure (Braden 1997). Any and all shrub species within the CSS are usable 
habitat for gnatcatchers. Furthermore, density of vegetation does not predict suitability of habitat 
(Braden 1997), but influences the territory size of the bird (Atwood 1992). Territory size increases as 
vegetation density decreases, probably due to food resource availability. Therefore, gnatcatchers will 
use sparsely vegetated CSS for shelter and forage for insects as long as perennial shrubs are 
available. 

Status on-site: Three gnatcatchers were documented in the Southern Cactus Scrub, immediately to 
the northwest of the site during the BSR (see Figure 5-14). They consisted of one adult (sex 
unknown) and two separate individuals of unknown age and sex. All birds were observed in CSS and 
were, likely, members of the same family group. The breeding season of the gnatcatcher extends 
from 15 February through 30 August, with the peak of nesting activity occurring from mid-March 
through mid-May. Although it is too early in the season to determine breeding status and specific 
location, it is likely that at least one pair will breed in this habitat adjacent to the study site. 
Appropriate habitat to support the coastal California gnatcatcher does not exist within the site 
boundary. 

5.5.6.4.2 Cactus Wren (Campylorhynchus brunneicapil/us) 

Status: California State Species of Special Concern 
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Distribution: Southern Orange County (San Juan Creek) south through San Diego County into 
northwestern Baja California, Mexico. 

Habitat(s): Restricted to clumps of prickly-pear (Opuntia littoralis and 0. oricola) or cholla 
(o.prolifera) growing in CSS or along washes. 

Status on-site: Two individuals, probably representing a pair, were documented in the Southern 
Cactus Scrub, immediately to the northwest of the site during the BSR. In addition, a cactus wren 
nest was found in that same habitat (see Figure 5-14). Although it is too early in the season to 
determine breeding status and specific location, it is likely that this pair will breed in this habitat 
adjacent to the study site. Appropriate habitat to support the cactus wren does not exist within the 
site boundary. 

5.5.6.4.3 San Diego Desert Woodrat (Neotoma /epida intermedia) 

Status: Federally Sensitive/California state Species of Special Concern 

Distribution: Coastal slope of southern California from San Luis Obispo County south into coastal 
northwestern Baja California, Mexico. 

Habitat(s): Open Chaparral and CSS, often building large, stick nests in rock outcrops or around 
clumps of cactus, yucca, or other woody vegetation. 

Status on-site: One large stick nest was noted on the ground, among cactus scrub, on the property 
directly northwest of the study site. Appropriate habitat to support the San Diego woodrat does not 
exist within the site boundary. 

5.5.7 Summary 

1. No listed or otherwise sensitive plant species were documented on the site. 

2. Three Federally listed plant species, which have the potential for being on-site, were not 
found and/or the site did not have appropriate habitat. One listed species is presumed to be 
extinct locally. 

3. Seven other plant species, of lesser sensitivity, which have the potential to be found on-site, 
were determined to be absent, based on the survey and the lack of suitable habitat (see 
Table 5-8). 

4. No listed wildlife species were found on the site. 

5. One listed animal species, the coastal California gnatcatcher, and two sensitive species, the 
Cactus Wren and the San Diego Wood Rat, were documented next to the site. 

6. The potential for three other listed wildlife species (Quino Checkerspot Butterfly, San Diego 
Fairy Shrimp, and Riverside Fairy Shrimp) is low to non-existent because of lack of 
appropriate habitat on or next to the site. 

7. The potential for animal species, of lesser sensitivity, which have the potential to be found 
on-site, is as follows: low potential for 26 species due to lack of suitable habitat, rarity, 
and/or food; medium potential for three species in suitable habitat or at a different time of 
year; and high for five species that were not noted at the time of the survey (see Table 5-9). 
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6. NATURE AND EXTENT OF CONTAMINATION 

Nature and Extent of 
Contamination 

The sample collection methodology, number, depth of samples collected, and laboratory analyses 
performed on the samples are presented in Section 4. To assess the nature and extent of 
contamination at the site, the analytical results of various media-specific sampling were evaluated 
and interpreted in terms of concentration and spatial distribution. The media-specific evaluation of 
the nature and extent of contamination, including results of all previous investigations, are presented 
in this section. Information presented in this section is from the following sources: 

1. Results of previous investigations - Technical Information Package (OHM/IT 2000) 

2. Results of the RSE field investigation 

The physical characteristics including surface features, site geology, and hydrogeology presented in 
Section 5, provide the context for discussing the nature and extent of debris at the site. As presented 
previously, the site was historically used as a source of borrow material. Records indicate that some 
of the borrow pits and trenches were backfilled with construction debris and later covered with 5 feet 
or more of fill soil (IT/OHM 2000). During the RSE investigation, it was confirmed that there is an 
average of 4.5 feet of soil cover with isolated areas having 2 feet of soil cover over the construction 
debris. Interviews with former Station personnel indicate that construction debris generated during 
the construction of the IDW management area at IRP Site 3 was placed at AA 3. A review of 
topographical maps and the development of cross sections were conducted as part of the RSE Work 
Plan to estimate the lateral extent and depth of the debris placement area. 

This exercise presumed that the entire difference (vertical depth) in ground surface elevation 
between the pre- and post-waste placement topographs was backfilled with construction debris. The 
estimated boundary limits was refined and confirmed as part of the RSE field exploratory trenching. 

Since the spatial chemical character of the debris that was placed at the site was not adequately 
characterized, samples were collected during the RSE investigation from the following media: 

Air - To evaluate emissions from within the debris placement boundary 

Soil (during soil gas survey) - For human health and ERA purposes 

Soil gas from within the debris placement limits (soil gas survey) and along the perimeter of the 
debris (gas wells) - To characterize debris and evaluate landfill gas emissions 

Groundwater - To evaluate potential impact to groundwater due to leachate from the debris 

Sediment - To evaluate potential impact to the sediments of the Agua Chinon Wash due to the 
debris that was placed at AA 3 

Surface water - To evaluate potential impact to the surface waters of the Agua Chinon Wash due to 
the debris that was placed at AA 3 

6.1 PHYSICAL EXTENT OF DEBRIS PLACEMENT AREA 

The Decision Rule #1 of the RSE investigation indicated that if the debris placement boundary had 
not been adequately delineated previously, then additional trenching would be performed to define 
the debris placement boundaries. 

6-1 
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The trenching activity was performed in March 2000 to confirm the results of the geophysical 
investigation and was not primarily conducted to delineate the extent of debris, even though a few 
trenches delineated the lateral boundaries. The physical characterization of the debris was performed 
to a depth of approximately 22 feet bgs during the previous investigation. The debris profile from 
these 18 trenches is presented in Table 3-3. The debris encountered included concrete, rubble, rebar, 
metallic debris, wood, plastic and asbestos pipes. Only one trench (H4--central portion of the site at a 
depth of7 feet bgs) out of 18 trenches had domestic refuse, such as milk containers. Domestic refuse 
was not encountered in any other trench. The waste profile of the March 2000 trenches is 
predominantly construction-related debris. 

As part of the RSE investigation, 12 trenches were excavated at the tentative waste placement 
boundary that was established by using the pre- and post-waste placement topographs (see Section 
3.6). The estimated depth of exploration and physical characterization was limited to the maximum 
reach of the backhoe (approximately 12 feet bgs). For exploration methodology and details, refer to 
Section 4.3. Figure 4-1 presents the RSE investigation trench locations. Table 6-1 summarizes the 
trench details, including the dimensions and debris profile. The type of debris encountered is similar 
to the March 2000 trenching debris profile and includes wire, brick chips, asphalt, rebar, concrete 
rubble, gravel, metal pipes, spent sand bags, and hardened gravel-concrete slurry. No domestic 
refuse was encountered in any of the 12 RSE investigation trenches. 

Cross sectional maps developed using historical topographs were updated using data collected during 
trenching activities and are presented in Figures 6-1, 6-2, and 6-3. The depth of debris encountered in 
the trenches during both the March 2000 and October 2002 trenching activities is also presented 
graphically on these cross sections, along with the existing soil cover depth. Figure 5-7 presents the 
site plan showing the locations of these cross sections. The estimated debris placement boundary was 
revised and presented on Figure 6-4. RSE investigation trenching has confirmed that the initial 
demarcation of debris placement was fairly accurate, with the exception of one area near the 
southeast comer of the site where the boundary was revised inward. 

6.2 AIR SAMPLING RESULTS 

Air sampling was proposed for the site to assess the potential emissions from the surface of the 
debris and the potential impact of the waste emissions on the surrounding air quality. 

The air sampling methodology for the RSE investigation is presented in Section 4.5. Two types of air 
sampling were performed at AA 3. Sixteen ambient and integrated samples were collected during the 
RSE investigation; seven ambient air samples (including one duplicate) and nine integrated air 
samples (including one duplicate). The complete data sets for ambient and integrated air sampling 
are presented in Appendix B. 

6.2.1 Ambient Air Sampling 

Ambient air samples were collected at three locations, designated A-I through A-3 (see Figure 4-2). 
Based on the wind directions recorded during the day, Location A-I was designated as the upwind 
location, while location A-3 was designated as the upwind location during the night. The wind rose 
diagram for the month of October 2002 is presented in Figure 4-2. Two sets of ambient air samples 
were collected from each location (12-hour sample collection each time, for a total of24 hours). 

Table 6-2 and Figure 6-5 present the summary of detected analytes. Data published by the CARB for 
statewide landfill testing include median and maximum concentrations for 10 VOCs 
(1 ,1 ,I-trichloroethane, perchloroethylene, methylene chloride, benzene, trichloroethylene, carbon 
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Table 6-1: Details of October 2002 Trench Exploration - RSE Investigation 

I Date of 
First Horizontal Contact 

Trench with Debris from End A First Vertical Contact 
Number i Trenching Description (feet) with Debris (feet bgs) 

TR01-A-A' 10/22/2002 Total Depth -12 feet bgs ' 25 feet toward center of 2 feet bgs 

Total Length -150 feet 
site from End A 

TR02-A-A' 10/21/2002 Total Depth -10 feet bgs No debris encountered i No debris encountered 

Total Length -150 feet 
up to 150 feet toward the I up to the maximum 
center of site from End A reach of the backhoe 

(10 feet bgs) 

TR03-A-A' 10/21/2002 Total Depth - 7 feet bgs 15 feet toward center of 4 feet bgs 

Total Length - 45 feet 
site from End A 

TR04-A-A' 10/21/2002 Total Depth -10 feet bgs 30 feet toward center of 3 feet bgs 

Total Length - 45 feet 
site from End A 

TR05-A-A' 10/18/2002 Total Depth - 9 feet bgs Minor scattered debris 5 feet bgs 

Total Length - 75 feet 
until 50 feet toward 
center of site from End A 

TR06-A-A' 10108/2002 Total Depth - 8 feet bgs Minor scattered debris 2 feet bgs 

Total Length - 60 feet 
until 55 feet toward 
center of site from End A 

6-3 

Materials Found 

( 
;," 

Nature and Ex!." / 
of Contamination-

Traces of wire, brick chips and asphalt from 2 feet 
to 4 feet bgs; No debris encountered from 4 feet 
to 12 feet bgs. 

No odors recorded. 

No odors recorded. 

Concrete rubble with some granodiorite boulders 
i up to 2.5 feet bgs, rebar, and metal pipes. 
I 

No odors recorded. 

Scattered debris, concrete, and asphalt from 3 
feet to 6 feet bgs; major concrete rubble with 
some metal, pipes, and asphalt from 6 feet to 10 
feet bgs. 

No odors recorded. 

Scattered debris (wire, asphalt, and plastic) from 
O-foot to 5 feet bgs; major construction debris, 
mostly concrete rubble, asphalt, and concrete 
gravel slurry from 5 feet to 9 feet bgs. 

No odors recorded. 

Scattered construction debris with concrete 
asphalt, and PVC tubing from O-foot to 6 feet bgs; 
Major debris, mostly concrete rubble, rebar, steel 
pipes, and asphalt from 6 feet to 8 feet bgs. 

No odors recorded. 
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Table 6-1: Details of October 2002 Trench Exploration - RSE Investigation 

First Horizontal Contact 
Trench Date of with Debris from End A First Vertical Contact 
Number Trenching Description (feet) with Debris (feet bgs) 

TR07-A-A' 10/18/2002 Total Depth - 11 feet bgs 5 feet toward center of 2 feet bgs 

Total Length - 60 feet 
site from End A 

TR08-A-A' 10/17/2002 Total Depth -10 feet bgs 45 feet toward center of 3 feet bgs 

Total Length - 60 feet 
site from End A 

TR09-A-A' 10/17/2002 Total Depth - 8 feet bgs 30 feet toward center of 3 feet bgs 

Total Length - 45 feet 
site from End A 

TR10-A-A' 10/17/2002 Total Depth -13 feet bgs 5 feet toward center of 5 feet bgs 

Total Length - 70 feet 
site from End A 

TR11-A-A' ! 10/22/2002 Total Depth - 8 feet bgs 5 feet toward center of 1-foot bgs 

Total Length - 75 feet 
site from End A 

TR12-A-A' 10/22/2002 Total Depth - 12 feet bgs 50 feet toward the center 2 feet bgs 

Total Length -150 feet 
of the site from End A 

Notes: 
bgs = below ground surface 
PVC = polyvinyl chloride 
RSE = removal site evaluation 

6-4 

C) 

Materials Found 

Nature and Extent 
of Contamination 

Gravel and cement slurry; traces of asphalt 
debris; from 5 feet to 9 feet bgs construction 
debris, mostly concrete, fence poles, wire, and 
plastic. 

No odors recorded. 

Traces of concrete and brick chips; major 
concrete debris with some asphalt and spent sand 
bags from 6 feet to 10 feet bgs. 

No odors recorded. 

Concrete and gravel slurry; major concrete debris 
from 6 feet to 8 feet bgs. 

No odors recorded. 

Scattered cobbles, traces of concrete debris, 
spent sand bags; major concrete debris with 
asphalt and some wood from 7 feet to 10 feet bgs. 

No odors recorded. 

Construction debris mostly asphalt, concrete, 
rebar, bricks, wire and gravel-concrete slurry from 
4 feet to 8 feet bgs. 

No odors recorded. 

Traces of asphalt, brick debris, and concrete from 
2 feet to 6 feet bgs. 

No odors recorded. 
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Table 6-2' Summary of Detected Analytes - Ambient Air Sampling - RSE Investigation 

CARB Study_ 

Parameter 

VOCs (EPA Method TO-14) 
2-Butanone (MEK) 

Acetone 
Ethanol 

Methylene Chloride 

Toluene 
Fixed Gases (ASTM 0-1946) 
Carbon Dioxide 

Methane 
Nitrogen 
Oxygen 

NOTES. 
ppby = parts per billion by volume 

% = percent 

Medians 
(ppby ) 

NR 

NR 

NR 
1U 

NR 

NR 
NR 
NR 
NR 

VOC = volatile organic compound 
CARB - California Air Resources Board 

MaximumS 
(ppby ) 

NR 
NR 

NR 
1,300 

NR 

NR 
NR 
NR 
NR 

ASTM = American Society of Testing and Materials 

Sample 10: LK001 LK002 
Location 10: AA3-A01 AA3-A02 

Sample Type: Regular Regular 
Sample Date: 10/9/2002 10/9/2002 

Units 
ppby 3.4 U 3.4U 
ppby 5.8 12 
ppby 3.4 U 3.4U 
ppby 1.3 1.4 
ppby 0.84U 0.84U 

% 0.045 0.047 
% 0.00021 0.0002 
% 78 78 
% 22 22 

NR = not reported in referenced document. 
AA3 = Anomaly Area 3 
RSE = removal site evaluation 

EPA = Environmental Protection Agency 

U = indicates the analyte was not detected at or above the stated limit. 

LK003 
AA3-A03 
Regular 

10/9/2002 

3.4U 

5.7 

3.4U 
1.1 

0.84 U 

0.046 
0.00022 

78 
22 

VOC analytes (part of EPA Method TO-14 list) not shown in this table are below their respective reporting limits. 
S Data (median and maximum concentrations) published by CARB for statewide landfill testing for ten VOCs (CARB 1990). 

LK004 
AA3-A03 
Duplicate 
10/9/2002 

6.5 

9.6 
3.4U 

0.9 
0.86U 

0.047 
0.00022 

78 
22 

Values in bold indicate that the concentrations of that particular analyte have exceeded the median concentrations of the CARB study. 
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LK014 LK015 LK016 

AA3-A01 AA3-A02 AA3-A03 

Regular Regular Regular 
10/9/2002 10/9/2002 10/9/2002 

3.4U 3.6 U 3.6U 

7.5 6.2 7.8 

5.5 4 5.4 

0.98 1 1 

0.9 0.93 0.9U 

0.044 0.042 0.043 

0.0002 0.0002 0.0003 

80 80 80 

20 20 20 



PAGE NO. 6-14 

M600S0_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



/ 
I 

I 

/ 
I 

I 

/ Location 
I A01* 

I 

/--------~---- ,30 
.......-------

I 520 
I ~ 

/ 
,10 

___ ~ 50~"--/ 
____ ~90 
~~~ / aO •• ; • .•• 

........ ~ I\-u.· " •• 

~l... / •• : ••••••••• ' • •• - . . . - .. .. .•.. .. .. .. ". . 
• • · It • 

,.....- ... _550~ 
~~54-0 • • •• . .. '\. 

•• • •• • ..... ___ ~530 
"--...... 52° •• •• 
--~510 .- •• 

.\ .. 
. . .. 
• .././ . . 

.---Lo-c-a-ti-on------r"--D-ay----,r--"D-a-y--r-N-ig-h---,t ~ • • •• • • 

I--_A_O_3_* __ +-L_K_00_3-+-L_K_0_0_4+-LK_0_1--16 .,/..-- / • ~ • • 

- 2-Butanone 3.4U 6.5 3.6U / L----" • -, -
1-~=-t-:-:t-~n-y~-:-~-ne---+-3-=.':':4U---I--"":3 :':'.4'::"U-+--':"5.:':'4---l . . . . ..... /7 

Chloride 1.1 0.9 • • • C/ • 

Acetone 5.7 9.6 7.8 -~. 

.... -
§. Methane (ppmv) 2.0 3.0 _ • ••• 

~ -~~ .... 
-• · . 1 . . . . . . 

<Xl 
o 
o 
N 

N 
o 

• • -. • • -. • • • • • • 

Day Night 
LK001 LK014 

5.8 7.5 

3.4U 5.5 

1.3 0.98 

0.84U 0.9 ~\ 
2.1 2.0 ~ 

ANOMALY AREA 3 

C. 
<t: • • 

• • •••••• • • • • • 

470~r· ::::·· / 
•• •• J "' _ "' _.--" :> . . . • • • 

•• 
I .. 
• • 
• • 
• It 

• • 
• • • • • • .. ' • 

• • 

• • • 

• • 

• • 
• 

• • 
• • •• 

\ / 
• • • . '. • 

-
• • 

• 
• 

CR 
aJ 

• • • 

. "--. ............. ~.'i 
• • • • • • • 

. .' .. ' ~ ~ 
%~ I/' 

/ - _ /2-------

Location Day 
A02* LK002 

Acetone 12 

Ethanol 3.4U 

Methylene 
Chloride 1.4 

Toluene 0.84U 

Methane (ppmv) 2.0 

Night 
LK015 

6.2 

4 

1 

0.93 

2.0 

~ 
I ( 

4-80 

• • • • • 

MINOR SURFACE ELEVATION : 2-FOOT 
INTERVALS 

MAJOR SURFACE ELEVATION: 10-FOOT 
INTERVALS 

MCAS EL TORO BOUNDARY 

EXISTING STREAM OR WASH 

PREVIOUSL Y ESTIMATED EXTENT OF WASTE 
PLACEMENT BEFORE RSE INVESTIGATION 
(EARTH TECH 2001) 

• • • • • 
REVISED EXTENT OF WASTE PLACEMENT BASED 
ON TRENCHING ACTIVITY (MARCH 2000 AND 
OCTOBER 2002) 

III A3 AMBIENT AIR SAMPLING LOCATIONS 

U NOT DETECTED AT THRESHOLD INDICATED 

* CONCENTRATIONS IN TABLES ARE PARTS PER 
BILLION VOLUME (ppbv) , UNLESS OTHERWISE 
NOTED 

PREDOMINANT DAYTIME WIND DIRECTION 
DURING FOR THE SAMPLING PERIOD 

PREDOMINANT NIGHTTIME WIND DIRECTION 
DURING FOR THE SAMPLING PERIOD 

NOTES 

1. TOPOGRAPHY COMPILED BY PHOTOGRAMMETRIC 
METHOD FROM AERIAL PHOTOGRAPHY DATED 
DECEMBER 2001 BY SAN-LO AERIAL SURVEYS. 

2. COORDINATES ARE IN CALIFORNIA STATE PLANE 
COORDINATE SYSTEM, NAD 83, ZONE 6. 

3. ELEVATIONS IN FEET; BENCHMARK BASED ON NORTH 
AMERICAN VERTICAL DATUM 1988 . 

NORTH 

60 60 120 FEET -- ----
SCALE: 1";120' 

RifFS Report 

Ambient Air Sampling Results -
RSE Investigation 

Anomal Area 3 

Date: 04-08 Former MCAS EI Toro 
Project No. ® EarthTech 

Draft Final 

Figure 

4-60~- ../ ~ r--~ 
~~ ______________________ ~~ ____ -~A __ Q_~ __ ~ __ ' ______ ~ ____________________ ( ________________________________________________________________________________________________ ~. ________ ~ _____ A_~~q~c_D __ ln_ter_n'_tio_na_IL_td_. C_om_pa_ny ______ ~ ______ ~ 29307 

6-5 

6-15 



PAGE NO. 6-16 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



) 

) 

) 

May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

tetrachloride, chloroform, ethylene dichloride, vinyl chloride, ethylene dibromide) required by 
California law (CARB 1990). These data are based on results oflandfill testing from 288 landfills at 
which ambient air sampling was performed. Detected ambient air sample results from this RSE 
investigation were compared to the CARB median and maximum concentrations for ambient air 
sampling (see Table 6-2). Table 6-3 presents the statistics of detected analytes and the number of 
samples exceeding the CARB Study median and maximum concentrations. 

Table 6-3: Statistics of Detected Analytes - Ambient Air Sampling - RSE Investigation 

Analyte 

UPWIND 

Number of 
Samples 

Analyzed a 

Minimum and 
Maximum 
Detected ! 

Number of : Concentrations : 
Detections ! (ppbv) ! 

Frequency 
of 

Detection 
(%) 

Detections 
! Above Median 
: Concentrations : 
i of CARB Study i 

Detections 
Above 

Maximum 
Concentrations 
of CARB Study 

.... ?:.~.!:IJ~.Q.Q.Q.~ .......................... ? .................. i ............... ..9. ................................................................. i ................ .Q ................. L. ........................ ~ ................................................. ~ .................... . 
Acetone : 2 : 2 : 5.8 and 7.8 : 100: b: b 

::::~i~~~9i::::::::::::::::r:::::::::::::::i::::::::::::::l:::::::::::::::i::::::::::::::r::::::::::::::::i~:::::::::::::::::::r:::::::::::::~:Q::::::::::::::l:::::::::::::::::::::::::~::::::::::::::::::r:::::::::::::::::::::::::::~::::::::::::::::::::: 

~i,~4-_+_+~_aDd1y~L !',;-f Q,-

.... M~th·~~·~ .............. l .............. ·2 .................. I ................ 2 ................ t"·2·1·OO"~~·d"30·oo""I"""""""1·oo"""""""I"""""""·"""· .... ·b .......... · ........ ( .......................... ·;; .................. · .. 

DOWNWIND 

2-Butanone i 5. . 6.5 . 20 b b 

~h~~~:ne I 5 I 5 I 0.9-1.4 I 100 I 5 I 0 ···········································r·········· ............................. ~ ........................ ············r················································1·····································1···························b···················!·············· ............... t; .................... . 
Toluene i 5 i 2 i 0.9-0.93 i 40 i i .... M~th·~~·~ .............. r ................ 5 ................ T ................ 5 .............. T ...... ·2·00·0=30·00 ........ T ............ ·1·00 ............ ·r ...................... · .. b .................. r .......................... b .................. · .. 

Notes: 
a Number of samples analyzed for the specified analyte, including duplicates, if any. 
b Not established in the CARB Study (CARB 1990), therefore, no comparison was made. 
% = percent 
CARB = California Air Resources Board 
ppbv = parts per billion by volume 
RSE = removal site evaluation 

Compo sting activities that are conducted northwest of the AA 3 may also influence the ambient air 
results at the site. The results indicate that there is no significant difference between the upwind and 
downwind sample results since low levels of the same constituents (acetone, ethanol, methylene 
chloride, and methane) were detected at approximately the same concentrations at both upwind and 
downwind locations (see Table 6-2). Low concentrations of 2-butanone and toluene were detected 
only in downwind samples. Methylene chloride was detected in all the upwind and downwind 
locations at concentrations exceeding only the CARB Study median concentrations. Since methylene 
chloride was detected at 40 percent of the landfills tested and had the highest maximum level 
concentrations, the CARB Study attributed these concentrations to possible contamination from 
extraneous sources or interference from common laboratory contaminants. The median and 
maximum concentrations for the other ambient air detected analytes (e.g., methane) were not 
established in the CARB Study. Methane was detected at concentrations ranging from 2 ppmy to 3 
ppmy. 
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6.2.2 Integrated Surface Air Sampling Results 

Nature and Extent of 
Contamination 

Integrated surface sampling was perfonned in accordance with the SCAQMD guidance for waste 
sampling (SCAQMD 1989). Integrated surface air samples (IN-1 through IN-8), were collected from 
Grids #1 through #8 to assess the potential emissions of VOCs and methane from the surface of the 
landfill (see Figure 4-2). 

All integrated air samples collected were sent to a fixed laboratory for VOC and fixed gas analysis, 
even though the Work Plan indicated that only samples that exceeded the field reading of 50 ppmy 
would be sent to the laboratory for analysis. None of the samples that was field screened exceeded 
the SCAQMD limit of 50 ppmy for total organic carbon. Methane was detected at concentrations 
ranging from 2 ppmy to 3 ppmy, similar to ambient air concentrations (see Section 6.2.1). Table 6-4 
and Figure 6-6 present the summarized results of detected analytes for integrated air sampling. Table 
6-5 presents the statistics on the detected analytes of integrated air sampling, along with the 
comparison to the CARB Study integrated air sampling results. 

Detected analytes included low levels of 2-propanol, acetone, benzene, ethanol, m,p-xylenes, 
methylene chloride, and toluene. Data published by the CARB for Statewide landfill testing include 
median and maximum concentrations for methane and 10 VOCs (1,l,l-trichloroethane, 
perchloroethylene, methylene chloride, benzene, trichloroethylene, carbon tetrachloride, chlorofonn, 
ethylene dichloride, vinyl chloride, and ethylene dibromide) required by California law (CARB 
1990). These data are based on results of landfill testing from 251 landfills at which integrated air 
sampling was perfonned. Integrated samples from these landfills were analyzed for methane and 10 
specified VOC contaminants. Detected sample results from this investigation were compared to the 
CARB median and maximum concentrations for integrated sampling (see Table 6-4). Benzene, 
methylene chloride, and methane exceeded the median concentrations in 100 percent, 78 percent, 
and 63 percent of the integrated air samples analyzed, respectively; no detected chemicals exceeded 
the CARB maximum concentrations. Table 6-4 also presents a comparison of the detected analytes 
of the integrated air samples to the PRGs. Only benzene (100 percent of the samples analyzed) and 
methylene chloride (77 percent of the samples analyzed) concentrations exceeded their respective 
PRGs. 

6.2.3 Summary of Air Sampling Results 

The results presented in Table 6-3 for ambient air samples indicate that both the upwind and 
downwind locations had 100 percent detections of the same analytes (methylene chloride, acetone, 
and methane). Only downwind samples had low levels of 2-butanone (6.5 parts per billion by 
volume [ppbyD, ethanol (4 and 5.5 ppby), and toluene (0.9 and 0.93 ppby). Methylene chloride, 
acetone and 2-butanone are common laboratory contaminants. Integrated air sampling results 
presented in Table 6-5 indicate that with the exception of low levels of2-propanol (6 ppby), benzene 
(3.7 ppby to 43 ppby), and m,p-xylene (1.5 ppby to 2.7 ppby), the same detected constituents of 
integrated air samples were also detected in ambient air samples, including methane. In addition, as 
described below in Section 6.3, no VOCs were detected in any of the soil gas samples collected from 
within the debris placement boundary. These results show that the integrated air samples were not 
influenced by debris placed at the site and the results are relatively consistent with the ambient air 
samples. 

6.3 SOIL GAS SAMPLING RESULTS 

Figure 4-1 illustrates the soil gas sampling locations arranged in a grid pattern at the centers of 33 
100-foot by 100-foot grids. Shallow and subsurface soil gas sampling was conducted across AA 3 to 
characterize soil vapors within the debris placement area, to detennine whether soil hot spots are 
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Table 6-4: Summary of Detected Analytes • Integrated Air Samplin 

CARB Study 

Parameter 

VOCs (EPA Method TO-14) 
2-Propanol 

Acetone 

Benzene 

Ethanol 

m,p-Xylene 

Methylene Chloride 
Toluene 

Fixed Gases (ASTM 0-1946) 

Carbon Dioxide 

Methane 

Nitrogen 
Oxygen 

NOTES. 
ppbv = parts per billion by volume 

% = percent 

Median" 

(ppbvl 

NR 

NR 

2U 

NR 

NR 

1U 
NR 

NR 

-
2.6 
NR 
NR 

VOC = volatile organic compound 

CARB = Califomia Air Resources Board 

Maximum" 
(ppbvl 

NR 

NR 

120 

NR 

NR 

3,200 
NR 

NR 

-
130,000 

NR 
NR 

ASTM = American Society of Testing and Materials 
10 = identifiation 

PRGs 

-
1360.53 

0.08 

-
23.98 

1.16 
104.83 

-
-

-

U = Indicates the analyte was not detected at or above the stated limit. 

• RSE Investigation 

Sample 10: LK005 LK006 

Location 10: AA3-ING01 AA3-ING02 

Sample Type: Regular Regular 
Sample Date: 10/8/2002 10/8/2002 

Units 
ppbv 4,5U 4,3U 

ppby 16 13 

ppbv 6 6.4 
ppbv 5.1 6.6 
ppbv 2.7 1.5 
ppbv 1.1 1.3 
ppby 3.6 1.8 

% 0.047 0.046 

% 0.0003 0.00022 U 
ppby 3000 2200 U 

% 78 78 
% 22 22 

NR = not reported in referenced document. 

AA3 = Anomaly Area 3 

RSE = removal site evaluation 
. = Not applicable 

EPA = Environmental Protection Agency 

PRG = preliminary remediation goal 

NA = Due to laboratory error, the canister containing sample LK012 was inadvertently evacuated prior to final analysis. 
VOC analytes (part of EPA Method TO-14 list) not shown in this table are below their respective reporting limits. 

LK007 

AA3-ING03 

Regular 
10/9/2002 

3,8 U 

5.3 

3.7 

3.8U 

0.96 U 

1.2 
0.96 U 

0.044 

0.00025 

2500 

79 
21 

"Data (median and maximum concentrations) published by CARB for statewide landfill testing for ten VOCs and methane (CARB 1990). 
Values in bold indicate that the respective analytes have exceeded the CARB study median concentrations for Integrated air sampling. 

6·19 

LK008 LK009 LK010 LK011 LK012 LK013 

AA3-ING04 AA3-ING05 AA3-ING06 AA3-ING07 AA3-ING08 AA3-ING08 

Regular Regular Regular Regular Regular Duplicate 
10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/9/2002 

4.7U 4U 4.2U 4.2U 4.3U 6 

6.4 8.8 13 10 9.4 10 

7 15 43 42 33 25 

6.6 4.5 7.1 6.2 5.4 12 

1.2 U 1.8 2.4 1.7 1.6 1.9 

1.2 U 1 1.4 1.2 1.4 1.1 U 

1.2 U 2.2 2.7 2.2 1.7 2.5 

0.045 0.048 0.045 0.044 NA 0.042 

0.00024 U 0.0002 U 0.00021 U 0.00022 NA 0.00024 

2400 U 2000 2100 U 2200 NA 2400 

79 79 78 78 NA 80 
21 21 22 22 NA 20 
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OTHERWISE NOTED 

ppmv CONCENTRATION IN PARTS PER MILLION 
BY VOLUME 

NOTES 

1. TOPOGRAPHY COMPILED BY PHOTOGRAMMETRIC 
METHOD FROM AERIAL PHOTOGRAPHY DATED 
DECEMBER 2001 BY SAN-LO AERIAL SURVEYS. 

COORDINATES ARE IN CALIFORNIA STATE PLANE 
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Table 6-5: statistics of Detected Analytes -Integrated Air Sampling - RSE Investigation 

j Minimum and j Detections 
j Maximum j Frequency Detections Above 

Number of j Detected j of Above Median Maximum 
Samples Number of j Concentrations j Detection Concentrations Concentrations 

Analyte j Analyzed a Detections j (ppbv) j (%) of CARB Study of CARB Study 
; ;; b b 

2-Propanol ! 9 1! 6 ! 11 - -............................................................. ! ................................... r···································!················· ................................ ! ..................... ·············T·······················;;····················T·······················;;······················· 
Acetone ! 9 ! 9 ! 5.3 - 16 ! 100! - ! -.............................................................. ! .................................... ! ........ ····························1·················································1····································!························b·····················.! ........................ t; ...................... . 
Benzene ! 9 ! 9 ! 3.7 - 43 ! 100 ! ! ...................................................... ········r···································r·········.................. . ......................................... 1' ........... ························r························t;···· .................. j ........................ t; ...................... . 
Ethanol i 9 i 8 4.5-12 i 89 i i 

::::;.;:p.;;:i~:;~:~:::::::::::::::::::::::r:::::::::::::::~::::::::::::::T:::::::::::::::?······· .......... ! .. ·:::::::::i:~::;::?:;i.:::::::::::r:::::::::::::?~::::::::::::T:::::::::::::::::::::~~::::::::::::::::::::::f .............. ::::::::::~::::::::::::::::::::::: 
Methylene chloride! 9 ! 7 ! 1.0 - 1.4 ! 78! 7 0 .. ··············· .... · .............. ····· .............. · .... ·t ...... · ...... ····· .... · .......... ·t ...... ····· .. ····· ............ · .... ·t .... ··········· ............ ·········· .......... t······· .................... ·······t .. · .. · ...... ····· ...... ·;; ...................... t···· ............ ········;;·········· ...... · .... .. 
Toluene ! 9 ! 7 ! 1.7 - 3.6 i 78 ! - ! -.............................................................. l ...... · .... ·························~····································l················· .. ······· .....•................. j •••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••• ~ ................................................ . 
Methane I 8 I 5 I 200 - 300 I 63 1 4 1 0 

a Number of samples analyzed for the specified analyte, including duplicates, if any. 
b Not established in the CARB Study (CARB 1990); therefore, no comparison was made. 
% = percent 
CARB = California Air Resources Board 
ppbv = parts per billion by volume 
RSE = removal site evaluation 

present, and to check if a landfill gas collection system is necessary for the site. Results from this 
survey were used in evaluating the nature and extent of contamination in soil gas media, if any, as it 
related to the DQO Decisions #5 and #6. 

Chemical characterization of the debris within the waste placement boundary using soil gas 
collection and analysis was not perfonned during previous investigations. In order to adequately 
answer the RSE decision questions, a soil gas survey was conducted at AA 3. Soil gas sampling 
proceeded at 1O-foot intervals starting at 5 feet bgs and continued until the soil gas sample collected 
at the preceding depth had no VOC detection (based on mobile laboratory results). 

However, soil gas samples were collected from 15 feet bgs at all locations irrespective of detection at 
the 5 feet depth. The soil vapor samples collected at a depth of 5 feet were designated as shallow soil 
vapor samples and samples collected deeper than 5 feet were designated as subsurface soil gas 
samples. With the exception of one location (HAll) where a 25-foot-deep vapor sample was 
collected due to the presence of elevated methane at 15 feet, sampling at all other locations 
tenninated at 15 feet bgs. Details of the soil gas survey, including the soil gas survey report, are 
presented in Appendix B. 

Since none of the 76 soil gas samples (centers of 100-foot by 100-foot grids) exceeded the hot spot 
VOC threshold concentration of 300 )lg/L total VOCs, no additional sampling locations at the center 
of a 50-foot by 50-foot grid were required. 

6.3.1 Shallow Soil Gas Sampling Results 

Thirty-three samples were collected at depths of 5 feet at the site and analyzed in the field by a 
mobile analytical laboratory for VOCs (EPA Method 8260). As per the RSE Work Plan, 
approximately 10 percent of the soil gas samples were to be sent to the laboratory for fixed gas 
analysis based on the field screening results. Since none of the shallow soil gas results showed 
indications of methane, none of the samples was sent to the laboratory. 
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Appendix B presents the complete data sets for the shallow soil gas samples. Table 6-6 presents the 
field screening results for shallow soil gas samples. None of the 51 target VOCs and methane (field 
monitoring data) was detected in any of the shallow soil gas samples. Therefore, it can be concluded 
that at shallow depths of 5 feet bgs, no hot spots of landfill gases were found that would be indicative 
of "principal threat waste" as defined by EPA (1991 c). 

Table 6-6: Summary of Field Screening Results - Shallow Soil Gas (5 feet bgs) Survey - RSE 
Investigation 

Location 
10 

Sample I I Methane Carbon Dioxide ! Oxygen 
Lower i Flame Ionization 

Explosive i Detector Reading 
10 ! Sample Date! (%) (%) , (%) Limit (%). (ppm) 

HA01 LK018 i.J.9.!~!?9.92 0.0 2.6 ···············t 
18.2 ............. .9..:.9. ............... 1 .................... J .. :.? ..... _ 

HA06 

HA07 
................ _ .. H ••••••••••• 

HA08 

HA18 [ ............. ~ 

HA19 ......... .. 

HA20 

10/9/2002 0.0 3.4 ..... , ................. + ............ c .. ; .. c ................ i ............... c .. c .. c .................................... . 0.0 5.5 

....................................................... j" 

10/10/209.? ....... ; .... . 

0.0 4.5 

0.0 0.0 

.. ·1··· 

0.6 

2.0 

1.3 ....................... ; ............ 18.9 

j ................ Il,J.:y I 
0.0 

0.0 i ................... 1.:4. .................................. J .. §..A.....j ..... . 

0.0 
•••••• •• • ••••• H •••••••••••••••• •• ... •• 

0.0 

0.0 

0.7 

1.8 

0.0 .... 1 0.0 

10/10/209.?..9·0 i 0.0 .... ?9..:.~......... 0.0 ................. .9..:.9. ................. . 

10/10/2002 0.0!.._9..9!J .. ~A .................. .9.,9. __ 1.......... ....9.:9.._. 
0.0 1.0 19.4 0.0 0.0 

0.0 3.2 16.7 0.0 0.0 

.................... ~.= .. :: .. ~.c .................. + ................................ ~.: ... :: .. ~:: .................................. , ............ 1: .. 9.= .. : ..... 3= ........ + ................... 0: ... :. D.: .................... r...~:~ .. 

.................. y.:y ................. i ................ ·· .. y .. :·'::'··········--· .......... -.. · i·~y:.~~ ..... · ..... j··· ............ -··y·:y·· ................. I' ..... .. 
0.0 1.0 4.2 

0.4 0.0 

0.5 0.0 

16.3 0.0 0.0 

0.8 0.0 0.0 

0.0 1.4 

0.0 0.0 
.... +_ ........................... 2.4 ....... ; 

HA21 ...... L ........ ,.. 3.2JJ~:? ...... , ....... __ ... ......... ....... _ ... 

1jf.\??... .. t .. LK081 10/14/209.?,... 0.0 .. , ................ J.9 .... J 18.4.1 ........... 0.0 

1jf.\?~._._ .•.•...... LKO§.4 ....... 1 0/14/209.?......... O.oj ............................ ?.:.4.... ../ .... J .. ~.:.9. ........... i ....9.:.9. ............ ; ... _ ....................... N.!.\ ......... .. ! : 
1jA.?4....._.~~Q87 10/14/209.? .. I .......... O.oj ......... .9.:~..JJ .. §..:~._.. 0.0 .......................... .9..:9. ........................ . 

IjA?? ................... LK090 t JQ!.1.4.t.?()9.?., o.o ... i. 0.1.... .. I?9.:~.t 0.0 

NA 

0.0 

HA26 LK093 .................... 0,: .. : .. :0= ............... + ............................. 6::.: .•. 8:: ............... _jJ~& ... i 0.: ... 0:: .................. +.... Q:~ .. 
HA27 8.5J 10.9 0.0 

·······························~····r··· .. · 
0.0 

HA28 5.9 

6.3 
... J .. ~.:.4. ...... j ................. .9.:.9. ................. ;..... ....................9..:.9. .......... . 

HA29 ........................................ ! ...... . 

HA30 

HA31 

LK105 
i 
i LK108 

········································t······· 

HA32 LK111 

HA33 LK114 
NOTES: 
% = percent 

10/15/2002 0.0 

10/15/2002 0.0 ............................................................... 

10/15/2002 0.0 

0.0 

.. .... , ............................. 5.4 ...\ ............ , .... : .. : .. :: .......... .. 
1.6 

0.0 

0.0 

4.5 

..?:~...I. 13.4 0.0 

15.7 i 0.0 

0.5 ..................................... 

0.0 
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6.3.2 Subsurface Soil Gas Sampling Results 

Nature and Extent of 
Contamination 

Forty-two samples collected at a depth of 15 feet (including nine duplicate samples) plus one 25-foot 
soil gas sample) were analyzed in the field by a mobile analytical laboratory for VOCs (EPA Method 
8260). Per the requirements of the BCT, nine samples, including one duplicate sample were sent to 
the fixed laboratory for methane analysis using ASTM D-1946, in addition to field screening for 
fixed gases. The samples selected for laboratory fixed gas analysis were based on the results of the 
field screening. Table 6-7 presents the field screening results for subsurface soil gas samples and 
Figure 6-7 presents the spatial distribution of methane in subsurface soil gas (field screening results). 
Field screening results showed non-detect methane concentrations at twenty five of thirty three 
sampling locations, with detected concentrations (in twelve samples) ranging from 6,000 ppmy 
(HA26 and HA29) to 230,000 ppmy (HA18). The eight locations with detectable methane 
concentrations were confined to the central portion of the site; with only three central locations 
(HA16, HA18, and HA2I) exceeding the Title 27 CCR stipulated LEL of 50,000 ppmy for methane 
(Figure 6-7). These results indicate that subsurface methane is confined to the central portion of the 
site and is not migrating. 

Appendix B presents the complete data sets for subsurface soil gas samples. Since none of the 
samples analyzed for 51 VOC analytes had detected concentrations, Table 6-8 presents only the 
summarized results of the laboratory fixed gas analysis. 

The subsurface methane concentrations (laboratory results) ranged from 8.3 ppmy at location HA32 
to 130,000 ppmy at location HA2l. The field screening results at these locations are 0 ppmy and 
133,000 ppmy, respectively. Locations HAI4, HAI8, and HA21 had methane field screening results 
exceeding the Title 27 CCR stipulated LEL for methane (5 percent or 50,000 ppmy for soil vapor). It 
should be noted that all of the 51 VOC analytes analyzed as part of the EPA Method 8260 analysis 
for these samples had non-detect concentrations. 

Carbon monoxide was detected in one of the nine samples analyzed at a concentration of 20 ppmy 
(HA07). No gas hot spots (exceeding total VOC threshold concentration of 300 ~g/L) were found 
that would be indicative of "principal threat waste" defined by EPA (1991c). 

6.3.3 Perimeter Soil Gas Sampling 

Perimeter soil vapor sampling was conducted to verify whether soil vapor is migrating to and beyond 
the boundaries of the debris. This perimeter vapor sampling results along with the results of the 
subsurface soil gas survey within the limits of debris placement area assists in resolving the RSE 
DQO Project Decision #6. 

The existing vapor wells are single wells screened from 15 feet to 20 feet bgs (PZ3), 17 feet to 22 
feet bgs (PZl), and 25 feet to 30 feet bgs (PZ2). Based on the estimated vertical extent of the debris 
placement area, and for the purposes of discussion, the soil gas results from these existing wells were 
evaluated as deep zone soil gas results. Newly installed wells (PGOI through PG03) are triple nested 
wells screened to coincide with the shallow zone (5 feet to 7 feet bgs), intermediate zone (14 feet to 
16 feet bgs), and the zone at or near the greatest depth of the debris (20 feet to 22 feet bgs) at each 
location. These screened intervals assist in evaluating whether there are soil gas emissions from these 
zones. 
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Table 6-7: Summary of Field Screening Results - Subsurface Soil Gas (15 feet bgs) Survey - RSE 
Investigation 

Location Sample Sample Methane 
Identification! Identification i Date 

HA01...J. 10/9/2002 

H.A9.? .................... j 

HA03 ......................... j 
0.0 ........... )Q:.~ ............. .J..................! 

0.0 .................. ...1 ... 1 .. & ........... ! 9.7 

HA04 ............................... ; ...... _ .... ;;;-c 6.6 13.6 

0.0 

0.0 

0.0 

0.0 

Flame Ionization 
Detector Reading 

••••••••••••••••••••••••••••••• H ••••••••••••••••••••••••••••••••••••••••••• H ••••• __ ••••••• 

20 

3 
0.0 

•••••••••••••••••••••••••••• H ••••••• HH·_ .................................. __ ••• __ ••••••• 
HA05j 

0.0 
.................... : .. : .. :......... +.Q:.~...- ....... L.. . . ...1 .. ~.~.§ ...... ! 

..... .11 0/9/299?L.9.:.9. .•......................... .4..:.~ ... _.... .......... j .. 
HA07 .... _.J.................................................. 0.0 17.0 

HA06 0.0 

0.0 1.0 

HA08 0.0 4.3 0.0 3.1 

................... 0.;; .. : .. 0.: .................. + .............................. 1.: .. : .. 9;: .. _._ ................. j...1~.~§.!....... __ 9.:.9.................................. ... __ ............... .9.:.() ................................ . 
0.0 30.7.l ....... ?:..? ................. ,....... 0.0 1,700 
1.4 27.1! 28 >2,000 .............................................................................................................. ········f·················:· 

•••••••••••••••••••• H •••••••••••• _ •••••••• H ••••••• + .... _ 
! 

HA09 ············_···_-_··t···_······· 
HA10 

HA11 ...................... H.H .. _ ........ __ ... H····t······· . 

. !::!A)L ....... +. LK1?9jJ9/1 0/2002! 0.1 1.8 ................................ ~01.:..~0J. .............................. 1 ............................ -::>.50.0 

HA 12 .................. y.:..IJ. .......... _ ... f................ .~'..:. ... ' ......................... + ................. ?5.:. .. 7.'. ................. L ............................ 9.:.9..... ..................... ............. .9.~.9 ................. . 
HA 121 .............. ?:.!...............................9.:.9. .. 0.0 

HA 13,LK.9!?!'_h 0/1 0/209?].9.:.9..1 ........................... ~:.? ....... . 0.0 0.0 

HA13 

HA14 

HA15 
•••••••••••••••• H .................................... . 

HA16 

HA17 

HA18 

HA18 

HA19 

HA20 

HA21 

HA22 

HA23 

HA23 

HA24 

HA25 

HA25 

HA26 

HA26 

HA27 

HA27 

HA28 

HA29 .................................... 

HA30 

HA31 

HA31 

HA32 

HA33 .... m .... m ... m.j ............. =: .. : .. : ... := ....... . 
HA33 
Notes: 
bgs = below ground surface 

O. 0::: ........... m+ ............................. :::.:..::: ............................. + ........... : ... ::: .. ~.::: ............. ! ........................ __ .:::0.:. ... 0: .............................. + ............................... 0:: .. : .. :0: .................................. . 
15.7 316 >2,000 

................... ~O~:..:O~ ................. f .............................. ~:.~._m .... m ..... ; ...... m .... =~':.~ ........... -i ... m ............ m ..... ~O.O: ........ m ................... +............ 20 

................... 0.:: ... ;. 0;: .................. + .............................. :.......+...1 .. ?~§..... m ..................... QJl........ .....J ............................. ?:O 
0.0 0.0 ..... +?9~?....Q:.9.....,... 120 

23·Q.....~?~~ .. L... 0.3 ..... ! ......................... 4..~ .. 0:: .............................. + ........................ > .... ,2::.,.0:::.0:: .. 0:c .......................... . 
23.0 39.8 460 >2,000 

0.0 7.5 0.0 6.9 

3.9 0.0 13 ............... _-_ .. __ ............................................................... . 

.......1.4.:.?J....Q:.?.. ....................... m...._?§B...............................m..~.?,999 ................ . 
8.3 0.4 0.0 NA .............................................................................. 

0.0 9.9 5.6 0.0 NA 

0.0 9.9 5.6 0.0 NA 

................... 0.;; .. : .. 0.: .................. ..;. ............................ 6.;; .. ;.4 .... ; ............................ ;....11:? ........ .. ..... ..9..:.9... . ......................m... 0.0 
1.0 9.4 0.3 ................................................ ........................... . ................................... _-_ ...... _ ............ . 

1.0 4.4 0.3 ............................................................. '!mm .... :::.: .. :: .............. + 
0.6 1.9 0.3 

0.6 1.9 

20 

20 
. ......................... _ ...... . 

................................ + .... 
12 

12 

980 

980 

800 

800 

................... 0 .. : .. , ... 0.: .................... + ............................. 4 ... : .. ; ... 9:: .............................. ; ...... __ .... : .... ; ... ;..m. ................Q:.9 ............................................. J.,.4!?9 ....... . 

0.0 ....................... 4..:.~........ 11 .. :1..........9..:.9..J,4!?9. 

0.0 ..................... Q~9 ... m.LJ~:1m._ 0.0.. ................. 250 
11.6 0.4 12 680 

: ................ , ............................ 5= .. ; ... 9= ............................ + ............... 1.; .. ; ... 9: ... m..........J~_.m._. _..~?,9Q9 
....................... ...11 ... : .. 1.m ......... _.! .............. ?.:.~ ..... m .............. m.... Q~Q ............. _ ...... ,.... . ..................... .9.~.9 .................... . 

11.1 0.0 0.0 

19.9 1.8 0.0 0.0 

8.6 11.3 0.0 7 
0.0 8.6 11.3 0.0 7 

ppm = parts per million >= greater than NA = not analyzed 
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OCTOBER 2002) 

RSE SOIUSOIL VAPOR SAMPLING LOCATIONS 
HA:31 . FIELD SCREENING METHANE READING 
(1 A) (PERCENT) 

NOTES 

1. TOPOGRAPHY COMPILED BY PHOTOGRAMMETRIC 
METHOD FROM AERIAL PHOTOGRAPHY DATED 
DECEMBER 2001 BY SAN-LO AERIAL SURVEYS. 

2. COORDINATES ARE IN CALIFORNIA STATE PLANE 
COORDINATE SYSTEM, NAD 83, ZONE 6. 

3. ELEVATIONS IN FEET; BENCHMARK BASED ON NORTH 
AMERICAN VERTICAL DATUM 1988. 

4. ALL SOIL VAPOR SAMPLES WERE COLLECTED AT A 
DEPTH OF 15 FEET BELOW GROUND SURFACE. 
A 25-FOOT SAMPLE WAS COLLECTED AT THE HA25 
LOCATION , AND THE FIELD METHANE READING WAS 
THE SAME AS THE 15-FOOT SAMPLE 

t1 
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Table 6-8· Summary of Detected Analytes Subsurface Soil Gas (15 feet bgs) Survey RSE Investigation - -
Sample 10: LK037 LK049 

Location 10: AA3-HA07 AA3-HA11 
Sample Type: Regular Regular 
Sample Date: 10/10/2002 10/10/2002 

ParameterD Sample Depth: 15 feet 15 feet 

Fixed Gases (ASTM 0-1946)" Units 
Carbon Dioxide % 17 25 
Carbon Monoxide % 0.002 0.001 U 
Methane % 0.0068 1.8 
Nitrogen % 82 70 
Oxygen % 2.3 3.6 

NOTES. 

U = indicates the analyte was not detected at or above the stated limit. 
LEL = lower explosive limit 

LK079 LK091 

AA3-HA21 AA3-HA25 

Regular Regular 

10/14/2002 10/14/2002 
15 feet 15 feet 

13 4.8 
0.001 U 0.001 U 

13 1.7 
63 82 
1.7 1.5 

% = percent 
VOC = volatile organic compound 
AA3 = Anomaly Area 3 

ASTM = American Society of Testing and Materials 
bgs = below ground surface 

RSE = Removal Site Evaluation 

LK094 
AA3-HA26 

Regular 
10/14/2002 

15 feet 

1.7 

0.001 U 
0.56 

77 
12 

LK138 
AA3-HA26 
Duplicate 

10/14/2002 
15 feet 

2.9 

0.001 U 
1.2 
85 
1.4 

a Based on the field screening results of the gas monitor, 10 percent of soil gas samples (9 samples) were analyzed for fixed gases. 
D All subsurface soil gas samples were analyzed for VOCs in a mobile laboratory. However, all were below their respective 

Methane concentration in bold indicates that it has exceeded the LEL threshold limit of 5 percent. 
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LK103 LK106 LK112 

AA3-HA29 AA3-HA30 AA3-HA32 

Regular Regular Regular 

10/15/2002 10/15/2002 10/15/2002 
15 feet 15 feet 15 feet 

10 5.5 16 

0.001 U 0.001 U 0.001 U 

1 1.3 0.00083 

86 89 78 
1.6 3.2 3.9 
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6.3.3.1 ROUND 1 

The December 2002 soil gas sampling event represents the first of four quarterly sampling events as 
proposed in the Work Plan. Samples were screened for VOC concentrations with a Fill and fixed gas 
monitor, and these field measurements are presented in Table 6-9. Appendix B presents the complete 
data sets for Round 1 perimeter soil gas samples. Table 6-10 presents the summarized detected 
results for the Round 1 perimeter soil gas samples collected as part of this RSE investigation. 
Figure 6-8 shows the spatial extent of perimeter soil gas analyte detections. 

Table 6-9: Summary of Field Screening Results - Round 1 (December 2002) Perimeter Soil Gas 
Sampling - Round 1 RSE Investigation 

WelllD 
Methane I Carbon Dioxide I 

i % . 
Lower Explosive Limit i Flame Ionization 

% iDetector Readin 

PZ1 0.0 0.0 

PZ1 2.5 0.0 0.0 ............................................... ~ 

PZ2 ......................... _...... __ ._ ... 9:9 2.7 
0.0 ·······························1 ·····································-0:0·············· 

PZ3 ..--_: __ ~.K?~?_.J ...... 9:9, ............. _ ..... ~3i.:.!:J. ..... _ ....................... . 

PG.91.?.....j LK269 1.0 

0.0 0.0 

0.0 0.0 

PG01M 1.7 0.0 0.0 

PG01D 1.6 0.0 0.0 

PG02S 0.6 0.0 0.0 

PGQ?~········:·:1 ................................ 1.:.:1.._ J?:~ ... l 
PG02D 2.0 17.5 0.0 0.0 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• h ••••••••••••••••••••••••••••••••••• _+ .. H.H ••••••••••••••••••••••••••••••••••••••• _ ............ . 

P: ..... G .. = ... 0= .. 3:: .. S.=: ................ j ........... :L:.;K ... :::.: .... : ...... _ ... + .................. : .. : .. :._. __ ............ j ............................... 9..:.~...._J 9.3 . ....... . ...... 9:9 .......+ ..... ?:Q __ . 
PG03M . LK277 1.3 18.6 0.0 35.2 

Pp····GG··0033DD·:···:·····:····:·::.:.i.!~:L~·KK2?·7?·8§--!··············'Oo····.".00--- 1.3 18.6 0.oJ,I·~.~:-·::···:::·:··::;3.0··?··0:?.-:·············~ ;:3.......-1 .. --18:1 ...... 1 ·················..·····0.0······ 

Notes: 
% = percent 
ID = identification 
ppm = parts per million 
RSE = removal site evaluation 

Most of the detected analytes were below 1 Ilg/L, with the exception of tetrahydrofuran, 2-butanone, 
and acetone. All the maximum concentrations for the analytes cited above were from Samples 
LK276 and LK277 (duplicate) collected from the intermediate zone (screened from 14 feet to 16 feet 
bgs) at Well PG03. The tetrahydrofuran and 2-butanone concentrations seem to be contributions 
from well construction materials used to install the vapor wells. Section 6.3.2 presents the subsurface 
soil gas sampling (soil gas survey) results from within the debris placement area. None of the 
subsurface soil gas samples collected as part of the soil gas survey at 15 feet bgs, particularly HA09 
and HA13, located less than 50 feet from Vapor Well PG03, had detectable concentrations ofVOCs 
or methane. This suggests that the concentrations of these analytes in the intermediate zone at PG03 
were not due to contributions from the AA 3 subsurface. All samples collected from the shallow 
zone (screened from 5 feet to 7 feet bgs) had less than 1 Ilg/L of detected VOC concentrations, with 
the exception of LK275, which had tetrahydrofuran concentrations of 26.98 Ilg/L. Similarly, all 
samples collected from the deep zone (screened from 20 feet to 22 feet bgs) had less than 1 Ilg/L of 
detected VOC concentrations, with the exception of LK274, which had tetrahydrofuran 
concentrations of 12.89 IlgIL. With the exception oftetrahydrofuran, 2-butanone, and acetone, there 
were no other detections of any of the other compounds greater than 1 Ilg/L in samples collected 
from the shallow, intermediate, and deep zones along the site perimeter. It should be noted that, as 
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described above in Section 6.3.1, no VOCs were detected in any of the shallow soil gas samples 
collected from within the debris placement boundary. These results indicate that the debris placed at 
the site is not impacting perimeter soil gas in the shallow zone. 

Methane was not detected in any of the 14 samples collected from these wells and analyzed in the 
laboratory. Title 27 CCR stipulates that methane concentrations migrating from the landfill should 
not exceed the LEL in air at the site property boundary (LEL for methane - 5 percent by volume or 
50,000 ppmy for soil vapor). 

Two rounds (4 November 1999 and 24 July 2000) of perimeter soil gas samples were collected from 
PZl through PZ3 as part of the previous investigations. The summary of results from the previous 
investigations is presented in Table 3-2 of this Report. Analyses were not performed for analytes 
such as ethanol, 2-propanol, hexane, and tetrahydrofuran in the previous investigations. However, all 
the detected concentrations from the previous investigations were less than 1 Jlg/L, and are 
consistent with the results of the RSE investigation. 

6.3.3.2 ROUND 2 

The second round of perimeter soil gas sampling was conducted on 20 and 21 March 2003. Fifteen 
soil gas samples (including three duplicate samples) were collected from twelve perimeter soil gas 
wells. The samples were screened for VOC concentrations with a Fill and fixed gas monitor. These 
field measurements are presented in Table 6-11. These soil gas samples were also sent to a fixed 
laboratory for VOC and fixed gas analysis. Appendix B presents the complete data set for the Round 
2 perimeter soil gas samples. Table 6-12 presents the summarized detected results for the Round 2 
perimeter soil gas samples. Consistent with Round 1, methane was not detected in any of the Round 
2 samples analyzed in the field and was detected in only one of the fourteen soil gas samples that 
were analyzed in the laboratory at a very low concentration of 1.9 ppmy. The relatively higher 
concentrations of VOCs 'detected in Round 1 were reduced significantly during the Round 2 
sampling. The maximum concentration of tetrahydrofuran detected in Well PG03 (intermediate 
depth) was reduced from 74 Jlg/L (Round 1) to 3.896 Jlg/L (duplicate - 4.796 Jlg/L) (Round 2). 
Table 6-13 presents the statistics of detected analytes in the Round 1 and Round 2 perimeter soil gas 
samples. 

6.3.3.3 ROUNDS 3 THROUGH ROUND 8 

The Round 3 soil gas monitoring was conducted on 29 July 2003. The Round 4 soil gas monitoring 
was conducted on 25 November 2003. On 8 April 2004, during the site visit of the BCT members, 
including the CIWMB representatives, Round 5 soil gas monitoring was conducted. During the 
Round 5 monitoring event, gas readings were also recorded from the manhole that is present near 
AA 3. Round 6 soil gas monitoring was conducted on 8 July 2004; Round 7 soil gas monitoring was 
conducted on 12 October 2004; and, Round 8 soil gas monitoring was conducted on 23 February 
2005. 

None of the perimeter soil gas samples from Round 3 through Round 8 was sent to a fixed laboratory 
since none of the soil gas samples exceeded the 25 ppmy Fill field instrument reading. This 
requirement was stated in Section A-2.2.3.2 of the RSE Work Plan. The RSE SAP states that after 
two rounds of sampling, only those samples with Fill readings above 25 ppmy will be sent to a fixed 
laboratory. Field screening measurements of Round 3 soil gas samples (using a Fill and fixed gas 
monitor) are presented in Tables 6-14 through 6-19. Consistent with the previous two rounds, 
methane was not detected in any of the Round 3 through Round 8 samples. 
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'\ Table 6-10: Summary of Detected Analytes - Round 1 Perimeter Soil Gas Sampling - RSE Investigation 

,,~- /' Sample 10: LK269 LK272 LK275 LK270 LK273 LK276 LK277 LK266 LK267 LK265 LK268 LK271 LK274 LK278 

Location 10: AA3-PG01S AA3-PG02S AA3-PG03S AA3-PG01M AA3-PG02M AA3-PG03M AA3-PG03M AA3-PZ01 AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG01D AA3-PG02D AA3-PG03D 

Sample Type: Regular Regular Regular Regular Regular Regular Duplicate Regular Duplicate Regular Regular Regular Regular Regular 

Parameter Sampling Date: 1213/2002 1213/2002 1213/2002 1213/2002 1213/2002 1213/2002 1213/2002 1213/2002 121312002 1213/2002 1213/2002 1213/2002 12/3/2002 121312002 

VOCs (EPA Method TO-14) Units Shallow Zone (5 feet to 7 feet bgs) . Intermediate Zone (14 feet to 16 feet bgs) Deep Zone (greater than 16 feet bgs) 

1,2,4-Trimethylbenzene IJg/L 0.004 0.005 U 0.165 U 0.006 0.020 U 0.500 U 0.385 U 0.002 J 0.009 0.005 0.010 0.005 0.085 U 0.003 

1,3,5-Trimethylbenzene IJg/L 0.002 U 0.005 U 0.165 U 0.005 U 0.020 U 0.500 U 0.385 U 0.002 U 0.003 U 0.200 U 0.003 0.200 U 0.085 U 0.200 U 

2-Butanone (Methyl Ethyl Ketone) IJg/L 0.008 0.084 0.569 0.033 0.102 19.183 17.684 0.060 0.042 0.051 0.069 0.026 0.201 U 0.006 U 

2-Propanol 1J9/L 0.042 0.040 0.325 U 0.032 0.040 0.999 U 0.774 U 0.032 0.027 0.032 0.021 0.030 0.167 U 0.047 

Acetone 1J9/L 0.009 0.022 0.314 U 0.036 0.060 5.553 5.070 0.016 0.012 0.014 0.021 0.021 0.162 U 0.013 

Benzene IJg/L 0.002 U 0.003 U 0.107 U 0.003 J 0.013 U 0.325 U 0.250 U 0.004 0.003 0.004 0.007 0.002 U 0.055 U 0.004 

Carbon Disulfide IJg/L 0.006 U 0.013 U 0.411 U 0.013 U 0.051 U 1.266 U 0.981 U 0.009 0.009 U 0.007 0.006 U 0.007 0.212 U 0.020 

Chloromethane IJg/L 0.001 U 0.002 U 0.069 U 0.006 0.008 U 0.210 U 0.162 U 0.001 U 0.010 U 0.001 U 0.003 0.002 0.036 U 0.001 U 

Ethanol IJg/L 0.006 0.008 U 0.249 U 0.023 0.031 U 0.766 U 0.594 U 0.004 0.005 U 0.004 U 0.008 0.005 0.128 U 0.007 

Ethyl Benzene IJg/L 0.002 U 0.004 U 0.146 U 0.004 U 0.018 U 0.441 U 0.340 U 0.002 U 0.003 U 0.002 U 0.004 0.002 0.075 U 0.002 U 

Freon 12 IJg/L 0.003 0.005 U 0.166 U 0.005 U 0.020 U 0.503 U 0.387 U 0.016 0.015 0.131 0.004 0.003 0.085 U 0.003 

Heptane IJg/L 0.008 U 0.017 U 0.542 U 0.017 U 0.067 U 1.666 U 1.291 U 0.008 U 0.011 U 0.008 U 0.018 0.008 U 0.279 U 0.008 U 

Hexane IJg/L 0.007 U 0.014 U 0.466 U 0.014 U 0.057 U 1.433 U 1.110U 0.007 U 0.010 U 0.007 U 0.007 U 0.007 U 0.240 U 0.012 

m,p-Xylene 1J9/L 0.007 0.006 0.146 U 0.011 0.018 U 0.441 U 0.340 U 0.003 0.005 0.006 0.018 0.010 0.075 U 0.005 

Methylene Chloride IJg/L 0.010 0.010 0.117 U 0.008 0.014 U 0.353 U 0.272 U 0.008 0.010 0.009 0.099 0.011 0.060 U 0.011 

o-Xylene IJg/L 0.002 U 0.004 U 0.146 U 0.004 U 0.018 U 0.441 U 0.340 U 0.002 U 0.003 U 0.002 0.007 0.003 0.075 U 0.002 U 

T etrachloroethene 1J9/L 0.003 U 0.007 U 0.228 U 0.007 U 0.028 U 0.689 U 0.531 U 0.003 U 0.005 U 0.006 0.003 U 0.003 U 0.117 U 0.003 U L
·r -\ 

/ 

Tetrahydrofuran IJg/L 0.093 0.989 26.976 0.569 3.896 74.933 65.941 0.216 0.141 0.210 0.243 0.300 12.888 0.007 

Toluene IJQ/L 0.008 0.007 0.126 U 0.011 0.015 U 0.383 U 0.295 U 0.007 0.007 0.008 0.172 0.012 0.065 U 0.010 

Total VOCs (1J9/L)a 0.190 1.15 27.55 0.74 4.10 99.67 88.70 0.38 0.27 0.49 0.71 0.44 12.89 0.14 

Fixed Gases (ASTM D-1946)b 

Carbon Dioxide % 1.8 1.3 1.1 2.3 1.9 2.2 2.2 0.31 3.9 4 4.6 0.44 2.8 3 

Nitrogen % 77 78 78 77 79 80 78 77 76 77 77 79 78 78 

Oxygen % 19 19 19 18 19 19 18 17 17 18 16 20 17 18 

NOTES: 

~g/L = micrograms per liter AA3 = Anomaly Area 3 
% = percent RSE = Removal Site Evaluation 
YOC = volatile organic compound U = indicates the analyte was not detected at or above the stated limit. 
ASTM = American Society of Testing and Materials EPA = Environmental Protection Agency 

bgs = below ground surface 10 = identification 
a The hot spot threshold concentration for the RSE investigation soil gas samples was defined as 300 1J9/L of total YOCs. 

All perimeter soil gas samples were analyzed for methane; however, all were below reporting limits and are not presented in this summary table. 
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Table 6-11 : Summary of Field Screening Results - Round 2 (March 2003) Perimeter Soil Gas Sampling -
RSE Investigation 

. . Methane Carbon Dioxide I Oxygen ! Lower Explosive Limit Flame Ionization 
Well 10 I Sample 10 i (%) (%) (%)' (%) Detector Reading (ppm) 

PZ1 j LK31.4. .... 1 O.O ............... + ............................ ~.:.? ........................ ,J7:9.. .. 1 O.Q.......................................... 0.0 ............................. . 

PZ2...J LK:.3.c: .. 1: .. 5~_ ......... + ............... 0:: .. : ... 0::............. +-.......................... 3::..: ... 6::: ........................... . . ............................................ 0:: ... : .. 0.:: ........................................... +.................................... 0.0 

PZ3 ..... . LK::::3 .. 1 .. : .. 6::: ... _._+ .......... 0:: .. : ... 0:: .............. ; ............................. 4 .. : .. : .. :2:: ............................... . ........................................... 0.:: ... : .. 0::: .......................................... : ............................... 0.0.... .. 

LK304 

............ L ... ,.,K ...... 3.: ... 0.: .. 5.: ............. , .................. 0,.0 

0.0 

0.0 

0.0 

1.4 0.0 1 

6 . c •••••••••••••• , .•••••..••..•••.••..•................... 0.: .... ,.0.: ............................................ , .......................................... 1.2 

4.6 0.0 0.0 

2.5 0.0 0.4 
••••••••••••••••••••••••••••••••••••• M.M ••• 

2.6 17.3 0.0 3.0 

3.1 17.0 0.0 ..................................................... _ ........... - ···········t ............................................................................. . PG02D 

PG03S 

PG03S 

PG03M 

PG03M 

PG03D 

LK309 ..... ..1 ....... 9:9 .......... ?:.4. ..................................... 1?: .. t! 0.0 

1.8 

4.4 

LK310 I 0.0 2.4 18.1 0.0 ............................... - ............... +.......... . ..................................................................................................................... . 4.4 

LK311 0.0 2.5 17.7 0.0 6.6 ................................................... + 

LK312 0.0 2.5 17.7 0.0 6.6 

LK313 0.0 3.0 17.6 0.0 3.8 ................................. -

PG03D LK317 
Notes: 
% = percent 
10 = identification 
ppm = parts per million 
RSE = removal site evaluation 
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f Table 6-12: Summary 0 Detecte dA I nalytes - Roun d2 Perimeter 01 as S 'IG S ampllng - R E nvestlgation r S I 

Sample 10: LK304 LK306 LK309 LK310 LK305 LK307 LK311 LK312 
Location 10: AA3-PG01S AA3-PG02S AA3-PG03S AA3-PG03S AA3-PG01M AA3-PG02M AA3-PG03M AA3-PG03M 

Sample Type: Regular Regular Regular Duplicate Regular Regular Regular Duplicate 
PARAMETER Sam~ing Date: 3/20/2003 3/20/2003 3/20/2003 3/20/2003 3/20/2003 3/20/2003 3/20/2003 3/20/2003 

vacs Units Method Shallow Zone (5 feet to 7 feet b[s Intermediate Zone (14 feet to 16 feet bgs) 
1,2,4-Trimethylbenzene 
2-Butanone (Methyl Ethyl Ketone) 
2-Propanol 
Acetone 
Benzene 
Chloromethane 

Ethanol 
Ethyl Benzene 
Freon 11 
Freon 113 
Freon 12 
m,p-Xylene 
Methylene Chloride 
o-Xylene 

Tetrachloroethene 
Tetrahydrofuran 
Toluene 
Trichloroethene 
Vinyl Chloride 

Fixed Gases 
Carbon Dioxide 
Methane 

Nitrogen 
Oxygen 

NOTES. 

J.l9/L = micrograms per liter 
% = percent 
VOC = volatile organic compound 

1J9/L TO-14A 

IJg/L TO-14A 

IJg/L TO-14A 

IJg/L TO-14A 

IJg/L TO-14A 

1J9/L TO-14A 

IJg/L TO-14A 

IJg/L TO-14A 

1J9/L TO-14A 

IJglL TO-14A 

1J9/L TO-14A 

IJg/L TO-14A 

1J9/L TO-14A 

1J9/L TO-14A 

1J9/L TO-14A 

1J9/L TO-14A 

IJg/L TO-14A 

1J9/L TO-14A 

1J9/L TO-14A 

Total vacs (~g/L)· 

% ASTM 0-1946 

% ASTM 0-1946 

ppmv 
% ASTM 0-1946 
% ASTM 0-1946 

ASTM = American Society of Testing and Materials 
bgs = below ground surface 

LEL = lower explosive limit 

0.002 U 0.003 0.004 0.002 U 0.004 
0.006 U 0.006 U 0.016 0.006 U 0.006 U 
0.087 0.072 0.080 0.075 0.057 
0.020 0.017 0.019 0.012 0.016 
0.002 U 0.002 U 0.003 0.002 U 0.002 U 
0.002 0.001 U 0.003 0.003 0.001 U 
0.004 0.004 U 0.004 U 0.004 U 0.004 U 
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.003 U 0.003 U 0.003 U 0.003 U 0.003 
0.009 0.004 U 0.004 U 0.004 U 0.027 
0.003 0.004 0.003 0.003 0.005 
0.003 0.003 0.005 0.003 0.004 
0.014 0.Q11 0.011 0.007 0.011 
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 
0.012 0.017 0.063 0.011 0.022 
0.005 0.005 0.006 0.005 0.005 
0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 

0.16 0.13 0.21 0.12 0.15 

2 2 1.9 1.9 10 
0.00019 0.0001 U 0.0001 U 0.0001 U 0.0001 U 

1.9 1 U 1 U 1 U 1 U 
77 75 76 74 77 
18 18 19 19 8 

AA3 = Anomaly Area 3 
RSE = removal site evaluation 
U = indicates the analyte was not detected at or above the stated limit. 
J = indicates an estimated value. 
ppm. = parts per million by volume 

a The hot spot threshold concentration for the RSE investigation soil gas samples was defined as 300 IJg/L of total VOCs. 
The LEL threshold value for methane is 5 % or 50,000 ppmv 
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0.003 0.025 U 0.020 U 
0.006 U 1.529 1.798 
0.090 0.095 0.097 
0.Q15 0.290 0.290 
0.002 U 0.016 U 0.013 U 
0.002 0.010 U 0.008 U 
0.004 U 0.038 U 0.031 U 
0.002 U 0.022 U 0.018 U 
0.003 U 0.029 U 0.023 U 
0.004 U 0.039 U 0.031 U 
0.004 0.025 U 0.020 U 
0.004 0.022 U 0.018 U 
0.011 0.019 0.014 U 
0.002 U 0.022 U 0.018 U 
0.003 U 0.034 U 0.028 U 
0.084 3.896 4.796 
0.005 0.019 U 0.015 U 
0.003 U 0.027 U 0.022 U 
0.001 U 0.013 U 0.010 U 

0.22 5.83 6.98 

2.1 2.1 2 
0.0001 U 0.0001 U 0.0001 U 

1 U 1 U 1 U 
76 75 75 
18 18 18 

LK314 LK315 LK316 LK303 LK308 LK317 

AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG01D AA3-PG02D AA3-PG03D 

Regular Regular Regular Regular Regular Duplicate 

3/21/2003 3/21/2003 3/21/2003 3/20/2003 3/20/2003 3/20/2003 
Deep Zone (greater than 16 feet bgs) 

0.003 0.002 U 0.005 0.003 0.002 U 0.005 

0.006 U 0.006 U 0.006 U 0.054 0.006 U 0.006 U 

0.097 0.117 0.062 0.055 0.097 0.027 

0.017 0.017 0.019 0.021 0.015 0.015 

0.002 0.002 0.009 0.002 U 0.002 U 0.012 

0.001 U 0.001 U 0.001 U 0.002 0.002 0.001 U 

0.005 0.004 0.009 0.004 U 0.004 U 0.015 

0.002 U 0.002 U 0.003 0.002 U 0.002 U 0.003 

0.003 U 0.003 U 0.003 U 0.004 0.003 U 0.003 U 

0.004 U 0.004 U 0.004 U 0.028 0.004 U 0.004 U 

0.014 0.111 0.003 0.006 0.004 0.003 

0.006 0.005 0.013 0.003 0.003 0.011 

0.011 0.012 0.011 0.007 0.011 0.002 

0.002 U 0.002 U 0.004 0.002 U 0.002 U 0.003 

0.003 U 0.006 0.003 U 0.003 U 0.004 0.003 U 

0.006 U 0.006 U 0.007 0.123 0.057 0.006 U 

0.009 0.009 0.025 0.004 0.004 0.019 

0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.006 

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 

0.16 0.28 0.17 0.31 0.20 0.12 

3 3.1 3.2 12 2.6 2.4 

0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 

1 U 1 U 1 U 1 U 1 U 1 U 

74 74 75 77 75 75 
18 18 18 6.2 18 19 
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Table 6-13: Statistics of Detected Analytes - Rounds 1 and 2 Perimeter Soil Gas Sampling - RSE Investigation 

............................... ~.~~!!.~~.~!:!!:\~ . .L~.!~~.!.!!:!.?.!~~!.~.!!.!!L ............................................. !.!'!!~.~!!'.~.~.!!!.!~.~~!!~..! .. !~.!~.~!.!!? .. ~.~.!~~.~ .. ~!l~.L ....................................... !?~~p..:? .. ~~.~ .. ! .. ~.~~~~E .. ~~~ .. ~.~.!~.~.~ .. ~!l~.l.. ........ _ .......... . 

Number of I I M~:!~~~nd I Number of I I M~:::~~nd I Number of I I M~:!~~~nd I 
Samples l Number of l Concentrations 1 Frequency of Samples l Number of I Concentrations I Frequency of Samples I Number of I Concentrations 1 Frequency of 

Analyte Analyzed' ! Detections ! (llg/L) ! Detection (%) Analyzed'! Detections ! (llglL) ! Detection (%) Analyzed'! Detections ! (llglL) ! Detection (%) 
1,2,4-Trimethylbenzene 7! 3 ! 0.003 - 0.004! 43 8! 3 ! 0.003 - 0.006! 38 13! 10 ! 0.003 - 0.010! 77 T:3·:S==rri"iiiEiihYibe;;zenEi·· .. ··· ············ .. ··j"··········· .. T····· .... ··O· .. ·········T··· .... · .... · .. ·:· .. ··············r .. ···· .. ·· .. ····o· .. ········ .. ···· · .... ··· .. ··s· .. ·······T······ .. ···o·········· .. r······· .... ·····:··············· .. r .... ···········O·· .... ·········· ··· .. ··· .. ·1·3·········T .. ···· .. · ... r·········T········· .... ir003·········· .. ·r···· .. ···· .. ··s· ...... ·· .. ····· 
·2·:Sutanon·e; .. ··········· .. ·· .. ············· ······· .. ···· .. ·7· .. ·· .. ·······T .. ·········4· .. ···· .. ··T····0:ooii .. :-·0:56·ii .. ··r···············s7····· .. ········ ····· .. · .. ··s·· .... ·····r .. · .. ······6············r··0:0"33··:··19::;·s"3··.,. .. ·············75··· .... ······· ···········13 .. ·······T·· .. ········6· .... ····· .. 1"""···0·:026··:··0·:06ii·····r···· .. ····· .. 46······ .. ······ 

:~;.§.~~\F.~~~:::::::::::::::::::::::: :::::::::::::::i.~:::::::::::::i:::::::::::::L:::::::::t:::§p.Q~::~§p.Q~:::::I::::::::::::::::;,~::::~:~:::::: ::::::::::::~::::::::::+::::::::::1:::::::::J~::Q;2:§~:~:2:;§:§~~::L::::::::::::;.~:::::::::::::: :::::::::3~:~::::::::I:::::::::::::;::::::::::::f::::::~:~~§~::~::~;:~~~::::::I:::::::~:::3I::::::::::::~ 
Ethanol 7 E 2 . 0.004 - 0.006 E 29 8 E 1 E 0.023 i 13 13 E 8 E 0.004 - 0.015 E 62 

.~~.~!?~ .. ~ .. 1.~ ................................................... !. ............... L .......... ~ ............. L ........... Q:.QQ~ ............. L. .............. ~.~ ........................... ~ ............ L.. .......... ~ ............. l.. ........... Q:Q.~? ............ .L .............. ~.~ .......................... ~.~ ........... L. .......... ~ ............ L ........... Q:.Q~~ .............. L. ............. ~ ............... . 

. ~~~!?~ .. ~.~ ...................................................... !. .............. .1 ............. ~ ............. L. .. 9.:.Q9.~ .. : .. 9.:.9.9.~ .... .L .............. .!.1 ............................ ~ ............ L. .......... ~ ............ L.. .. 9.:Q.9.~.= .. 9.:Q.9.:? ... .l. .............. ~~ .......................... 1~ ........... L. ......... ~.~ .......... L. ... Q:.9.Q~ .. : .. Q:.!~! ...... ! .............. ~~ .............. . 
Heptane 7 ! 0 ! - ! 0 8! 0 ! - ! 0 13! 1 ! 0.018 E 8 ·Hexane···· .. ········ .... ······················ · .. ······ .. ·· .. ·j"········ .. ···T······· .. ··O············T·················:·················r .. ··············o .. ···· ........... ·· .. ········s···········r·· .. · .. · .. ·o···········T····· ...... ······:·················r·· .. ···········O· .. · .. ·········· ··· .. ······13··········r···········1··· .. ······T············0·:0·1·2··········· .. r······ .. ······s········· .. ····· 

E~~~l~~~~~~f~~3tm~ 
Tetrahydrofuran 7! 7 ! -26.976 ! 100 8! 8 ! 0.022 - 74.933 ! 100 13 E 13 ! 0.007 - 12.888 E 100 

"To·lue·ne·········· .. ················ .. ········· ::::::::::::::::?::::::::::::::I::::~:::::~:::::::::::::r::::::::::::~p.;p.§:~:::::::::::r::::::::::::::~~::::::::::::::: ::::::::::::~::::::::::I::::::::::I:::::::::::r:::::Q;Q§E:Q§E::I:::::::::::::~~::::::::=:::: :::::::::::~~::::::::::r::::::::::~f:::::::::L:::§~§p.~::~::§;:!?~::::J::::::=:::::~~=::::::::::::: 
Trichloroethene 7 E 0 E - E 0 8 E 0 E - E 0 13 E 1 E 0.006 E 8 
Viiiyfc·fiio·ijdii·········· .. ···· .. ··· .. ····· ················i .. · .. · .. ······-r .. ······· .. ·O .. ·· .. ······r··········· .. · .. :· .. ···············i··················O····· ............ ············s······ .. ·· .. r·· .. · .. ····O·· .. ·· .. ····r················:···· .. ···········1""············ .. ·0 .... ····· .. ··· .. · .. ·· .. ···"1"3···········1······· .... ·"1" .. · .. ·····"1"·············ci"."OOr ...... ·· .. "!"····· .... ··· .. ·S·· .. ··· .... ··•·· 
Notes: 
• Number of samples analyzed for the speCified analyte, including duplicates, if any. 

1l9/L = micrograms per liter RSE = removal site evaluation 
% = percent 

6-41 



C] 

o 

PAGE NO. 6-42 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



) 

) 

) 

May 2008 
DCN: ET-0048-oo68-ooo5 

Draft Final 
RemediallnvestigationiFeasibility Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

Table 6-14: Summary of Field Screening Results - Round 3 (July 2003) Perimeter Soil Gas Sampling­
RSE Investigation 

Methane I Carbon Dioxide Lower Explosive Limit i Flame Ionization 
(%) iDetector Reading (ppm) WelllD (%). (%) Oxygen (%) 

PZ1 ......; ............. 9..:.9 ............. _ ....................... J:~ ............... . 17.5 

17.8 

o.o ......... L .. 5.0 

...! PZ2 0.0 i 1.9 0.0 4.3 ........................................ _ ...... 1'...... . ... H •• H·_·T············ 

PZ3 .. ...... ....... ..! ............... 9..:.9 ............. L ........................... ?:4........ ....................... J.~:7 .......................................... 0:::.: .:.0::: .... _.............. . ........... J ........................................ .4.:4. ....................................... _ 
PG01 sL 0.0 ......... 0:::., .. 0:: .......................... + .......................... :.:: .. : .. :. 
PG01 M o.oi 0.0 

. .......................................... 0:::.:.:.0:::........................... . ... if............... .]:~................. 
19. 0.0 12.9 ........................................... : ..... c._ .................................... -+ ................................................................................................... . 

PG01D 0.0 0.0 19.7 0.0 0.0 

PG02S 0.0 0.0 19.6 0.0 8.6 

PG02M 0.0 0.9 18.6 0.0 6.7 

.:p ..... G .. ::::: .. 0.=.:2=.D:: ................................. ,._ .......... 0:: .. : ... 0:: .................. + ............................... 1.: .. : .. 8::: ............ _ .............. + .......................... 1.: .. 7.: .... : .. 9:..,.... ...... .9 :9...... .............. ; .... . 
PG03S .......... , .................... 0:: .. : ... 0:: .................... ; .......................... 9.:§.I....J~.:.~ .............. + .. _ 0.0 J 

7.9 

6.6 

9.6 

5.3 

PG03M 0.0 1.0 ...... .1 19.2.............., ... .9.0 ..J ............................. H.... . ............... j 

PG03D 0.0 1.6 18.6 0.0 
Notes: 
% = percent ppm = parts per million 
10 = identification RSE = removal site evaluation 

Table 6-15: Summary of Field Screening Results - Round 4 (November 2003) Perimeter Soil Gas Sampling 
- RSE Investigation 

Pressure 
Reading . 

(inch of Methane I Carbon Dioxide 
WelllD water 

PG01M 

PG01D 
•••••••••••••••••••••••••••• H ••••••••••• _H ••••••• 

PG02S 

PG02M 

PG02D 

PG03S 

3.7 

3.0 

5.0 

0.9 

1.5 

3.2 

....................... = ....................... \....9,.!. 

I Photoionization 
Lower Explosive Limit I Detector 

% I Readin 

... + 16.5 

17. 

15.0 

19.3 

7.4 

5.5 ._ ..................................... 0.; ........ 0 ......................................... 1. 0.1 

.......................................... 0: ...• ; .. 0;: ...................................... 1...............9.:.1 ... _ ..... . 
0.0 0.1 

0.0 0.3 

.. ,t ............................... H •••••• 0·0........1 ........................ 9.:1... ..... . 
.P..G..9.~.M... ... .....;. .... .............. J .. :.?......................! .................. J .. ~.:.9...................... .. .......................... .9.: ° . ......... f ............. 4,~ ... . 
PG03D 
Notes: 
% = percent 
10 = identification 
+ = plus 

+0.01 ° 2.5 18.4 

ppm = parts per million 
RSE = removal site evaluation 
... = minus 
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Table 6-16: Summary of Field Screening Results - Round 5 (April 2004) Perimeter Soil Gas Sampling - RSE 
Investigation 

WelllD 

I 

Pressure 
Reading 

(inch of 
water 

I Carbon Dioxide I 
% 

I j Photoionization 
! Lower Explosive Limit I Detector 
, % ! Readin 

Not recorded PZ1 

PZ2 
•••••••••••••• 1 •••••••••••••• ••••••••••. H ••••• ••••••• 

! 
.............. j ..... 

PZ3 , .. ·.· ... ·.· ...... H._ ...... __ ··_ 

PG01S 

PG01M 

..........•.. ~ 

........ J ..... 
........... .1 

0.1 

0.0 

+0.01 

····-T····· H 
••••••• 

PG01D 

PG02S 

PG02M 

PG02D 

PG03S 

PG03M 

PG03D 

............ J....... +.9,.9?,. .... 

...... 1 ....... 0..:9.... ........ ; 

Manhole 
Notes: 
% = percent 
I D = identification 
+ = plus 

+0.01 
······················f 

.09 

° 

Not recorded . ............................. _ ........ . ··················1 
Not recorded 

0··························· ::::: ...... J:~._ :::·::···:::········::1:: ...... ···1ii ....... , ........................................ 0.".: .. 0" ........................................... ; .................................................................. . 

o 9.0 , .......................... 7: ........ 5., ........................... + __ .................................. 0 .. : .... :.0.: ............................................. , ....... _ .................................... . 
o 12.8 4.8 0.0 

o ..................... ,....................... 1.8, ................................. ,............. 19. 1L... .... .9:.9 ......... . 

o 1.7 ........................... ,_ 18.8.1.....9.:9. 

0........................ 2.7 ........................... ,... 18.0 ..... 1..9.,.9 ................... ,. 

o ·················T····· , ..... . o 
1.5 

1.1 

,... . ....... 1.~ .. ,.?............L ...................................... 0.::: .. : .. O:: .......................................... ].... .................................................... . 
o 
o ..... \ .... 
o ° 

ppm = parts per million 

19.7 

20.3 

o 

RSE = removal site evaluation 
- = minus 

j 0.0 + ........................................... ::.: .. ::................................ i' ........ · ............ · .......... ··· .......... ·· ............ · ........ · 

.... ~ 0.0 

o 
.............. ··········t .. ···· 

Table 6-17: Summary of Field Screening Results - Round 6 (July 2004) Perimeter Soil Gas Sampling - RSE 
Investigation 

Pressure 
Reading 

(inch of 
Well ID water) 

Methane 
(%) 

:~..... ·I~~:;·~· .... ··1 
............. L ......................... 1" .......... . 

PZ3 ................................ I. 
° o 

PG01S 

PG01M 

PG01D 

PG02S 

PG02M 

, 
•••••••. J .•••.. 

-0.03 

-0.37 ° 
° 
° 

I 
I Carbon Dioxide 

(%) 

i 'Flame ionization 
I Lower Explosive Limit! Detector 

Oxygen (%) (%) ! Reading (ppm) 

4.8 

3.9 

IJ.§'.,.~. . . .1 ............ 9.0 .... 9:0 

16.61 0.0 0.0 

~::~.::!.- ...... ;j ..................................... ~~.::.~~' ........................................ i .............. ·yo·::y~' .......................... · 

9.9 3. 0.0 

12.1 2.2 0.0 e out 

2~ 193 O~ 

2.5 18.4 0.0 ·····t ................................... _ ........ . 

. 1.. + ... 0.:: ... : ... Oc:.2:::: ............. i .................... ~: ........................ ; .............................. 3;;:. .. : •. 8":._ ... _ ................... + .......................... 1, .. 6.= ... , ... 6,: ........................ + ... _.. 0.0 PG02D 

PG03S +0.05 

P~9..~.M............. . ..L . -9..:.02 

PG03D 
Notes: 
% = percent 
ID = identification 
+ = plus 

+0.0 o 
~::I·~::! · .. ·r 
3.0 i 18.1 

ppm = parts per million 
RSE = removal site evaluation 
- = minus 
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..... ,L 
0.0 

0.0 

0.0 

0.8 

2.0 

1.3 

0.4 

(J 

/ 



') 
j 

) 

1 
j 

May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

Table 6-18: Summary of Field Screening Results - Round 7 (October 2004) Perimeter Soil Gas Sampling -
RSE Investigation 

Pressure 
Reading , I Photoionization 
(inch of Methane Carbon Dioxide i Lower Explosive Limit! Detector 

; % I Readin WelllD water 

PZ1 0.0 ......................... --... 

P?? ................ __...L .. _9, 0, ................ + .................. ::: ....................... ; ............................ ::c .. ,.:: 7.3 

5. 14.3 

2.4 18.2 

10.5 5.4 

12.5 2.2 0.0 13.1 
..••...••.••...........................•.•...•.•••.••••••••••••••••••••. H_.! ••••••••••••••• 

PG02S -0.2 1. 18.9 ................................. ~ ... ,.~................ . ... j ......................... ..1 ~, .. !I .............. 1............... . ................... 9.,9............... . .................. J.. ........ 4.9..,~ ............ .. 
PG02M -0.3 o 2.1 18.4 i 

L...... . ........................ .9..:9.................... ..... .... L ....................... ~.:.? ........................ . 
PG.9?P_.................I .. __ . -0 .2 ... 9............. ......... ~.,.? ................................................. J ... ~., .. ~............. ,... ................ 9., .. 0::.. ............................ ...." ................. 3.,: .. 9:: .. , ... 7: .............................. . 

PG03S ...... I_ ......... 9..,9... .. ;..... 0 .......... ; ~ ... ,.?............................. 19.4 0.0 11.1 

PG.9~ryt .. _ ..................... 1_... 0·O'..., ...... 9..J?,!}..I.. 18:::., ... 8::: .......................... , ........................................... :0::c .. : •... 0" ........................................... + ........................ :::2.2:::.: ... 3" ............. .. 
! 'r PG03D O.O! 0 3.0 18.1 0.0 11.6 

Notes: 
% = percent ppm = parts per million 
10 = identification RSE = removal site evaluation 

+ = plus -= minus 

Table 6-19: Summary of Field Screening Results - Round 8 (February 2005) Perimeter Soil Gas Sampling­
RSE Investigation 

Pressure 
Reading Flame ionization 
(inch of Methane Carbon Dioxide Lower Explosive Limit Detector 

WelllD water % Readin 

PZ1 -0.3 0 0.0 20.5 0.0 0.45 

p~ .................. ___ .... .. ! ............. + .. : ... 0.:::.,.::::3.8::: ......... [ ................. 0:::............ ; ............................... :: .. ,.:::....................... + ...................... ::::.:: .. , .... c' .......................... , ............................................. :: .. ,.::: ............................................ .. 

:~~1s..........· ...... ·I .. · .......... +'=-~~'.·'··.~~=~:' .. ·········· ! .............. '::'. ....................... j .................. ..'::'..,.''::'....................... ; ...................... ~:'::'..,.~.-...............! ......................................... '::'.,..'::'. .............. · ............ · ........ · .... ,f·· .............. , .... ~:~:'. .......... · .................. . 

0.0 20.4 0.0 .5 

0.0 20.5 0.0 . 5 

0.0 20.6 0.0 0.4 

p .... G.:==01:M::: ... _ .................. + .... + ....... 1: .. : .. 0:.6:: ............ [ ........... 0: 0.0 0.6 0.0 ................................ : .. , .. : ........ , ....................... ! .......................... ,:= .. : .. ::.=-...................... + ... , ............................................................................................................. . 1.65 

PG.91.P. ..... _ ................... \ ..... _._ .. + ....... 1, .. : .::=2.5:: .............. , ........................ , 

PG.9?$_...... ............ ; ............... -... 0:: ... : ... 6:: .. 3:: ................. , ................ , ........ , 

PG02M .......... L ....... :!:9.12 ............. .. 9 ............. . 

PG.9?.p......._ .......... j=1..,9§..1 ................. 0 
PG03S 

PG03M 

PG03D 
Notes: 
% = percent 

.... ...1 

··············f 

10 = identification 
+ = plus 

+0.08 0 ..................................... 

+0.11 

+0.26 

o 
o 

...1 

0.0 0.7 

0.0 0.5 ........... .1 

. .9..,.9................................................. .. .. ?Q, .. § .. _ ................ ..i 
0.0 20.6 ' 

0.0 

0.0 

0.15 ...................................................................................... 

1.35 

o .0 .......................................... + ...................... =2 •. , .. c2: .. 7: ........................ __ 

0.0 8.0:: ......................... ... 
0.0 20.6 0.0 .m......j ......................................... = .. : .. = ............................................. . 
0.0 20.6 

0.0 20.6 

ppm = parts per million 
RSE = removal site evaluation 
- = minus 
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6.3.4 Summary of Nature and Extent of Chemical Contamination - Subsurface Soil Gas 

None of the 33 shallow soil gas samples collected from within the debris placement boundary, as 
part of the soil gas survey, had detected concentrations of the 51 VOC analytes and methane. 
Similarly, none of the 43 subsurface soil gas samples (also collected from within the debris 
placement boundary as part of the soil gas survey) had any detected concentrations of the 51 VOC 
analytes. However, the field screening results for the subsurface soil gas samples showed non-detect 
methane concentrations at 25 of 33 sampling locations, with detected concentrations (at 8 locations) 
ranging from 6,000 ppmy to 230,000 ppmy. The 8 locations with detectable methane concentrations 
were confined to the central portion of the site, with only 3 central sampling locations (out of 33 total 
locations) exceeding Title 27 CCR stipulated LEL of 50,000 ppmv for methane. No methane was 
detected in any of the perimeter soil gas wells during 8 rounds of sampling. The detection of several 
VOCs in the perimeter soil vapor wells was inconsistent with the non-detect VOC results in all of the 
shallow and subsurface soil gas samples collected from within the debris placement boundary. 

These results support the initial premise that primarily construction-related debris was placed at 
AA 3. The results indicate that subsurface methane occurs at depths deeper than 5 feet and is 
confined to the central portion of the debris placement boundary, and is not migrating. The non­
detect VOC results in all 76 shallow and subsurface soil gas samples also indicate that there are no 
VOCs associated with the site. Additionally, to address the potential for methane migration, the 
Navy reached an agreement with the Federal Facility Agreement (FF A) signatories (including 
CIWMB) regarding the engineering and institutional controls pertaining to the landfill gas at AA 3 
(see Appendix L). 

6.4 SOIL SAMPLING RESULTS 

To support the RSE DQO Project Decision #3, surface soil samples were collected to evaluate the 
risk at the site. 

For the purposes of RSE investigation, surface soil samples were defined as samples collected from 
O-foot to I-foot bgs and subsurface soil samples were defined as samples collected from depths 
greater than I-foot bgs to the maximum depth of debris placement (35 feet bgs). However, for the 
purposes of evaluating human health risk, surface samples are defined as ranging from O-foot to 1-
foot bgs and subsurface samples as ranging from depths ofO-foot to 10 feet bgs. 

Extensive subsurface soil samples (deeper than I-foot bgs and ranging between 4 feet to 35 feet bgs) 
were collected from the exploratory trenches (see Section 3.5, and Tables 3-3 and 3-4) during the 
previous investigation. Therefore, a data set necessary for estimating the risk due to subsurface 
contamination was available. In addition, as part of the RSE investigation, provisions to collect 
subsurface soil samples were made in the sampling design. It was proposed that subsurface soil 
samples (8 feet to 9 feet bgs) would be collected only if the soil vapor sample at the 5-foot depth had 
detected concentrations of target analytes. In such a case, soil sampling would continue at lO-foot 
intervals to the base of the fill. Since none of the shallow soil vapor samples from all 33 locations 
had detected concentrations of target analytes, soil samples from greater depths were not collected. 

During the previous investigation, surface soil samples (O-foot to 1 foot bgs) were not collected. In 
order to have an adequate data set to evaluate the risk posed due to surface contamination at the site 
and to support the RSE Decision Rule #3, surface soil samples were collected from the same 
boreholes that were drilled at the centers of the 100-foot by 100-foot grids as part of the soil gas 
survey. 
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This section presents the nature and extent of surface soil samples collected during this RSE 
investigation, as well as the subsurface soil samples collected during the previous investigation. 

6.4.1 Surface Soil Sampling Results - RSE Investigation 

Thirty-seven surface soil samples, including four duplicate samples were collected from O-foot to 1-
foot depths. The sample collection details are presented in Appendix B. The complete data sets for 
the surface soil samples are provided in Appendix B. Summarized detected results (except 
dioxins/furans) are presented in Table 6-20. Target compounds for dioxin and dioxin-like 
compounds are the analytes in the WHO list of compounds with toxicity equivalency factors (TEFs). 
The products of the analyte concentrations and its associated TEFs were summed and compared with 
the residential and industrial soil PRG for the dioxin 2,3,7,8-tetrachlorodibenzodioxin (TCDD) for 
the evaluation of dioxin contamination in residential and industrial settings. Dioxin results and 
details of quantification of total 2,3,7,8-TCDD concentrations for 10 surface soil samples are 
presented in Table 6-21. Figure 6-9 shows the spatial distribution of the detected analytes in the 
surface soil at AA 3. All the detected organic compounds are shown on Figure 6-9. Statistics 
performed on the detected analytes, including a comparison to residential PRGs, is presented in 
Table 6-22. 

None of the 37 samples (including duplicates) analyzed for VOCs had detectable concentrations. 
Petroleum hydrocarbons were detected at very low concentrations in most locations. Detected 
SVOCs included bis(2-ethylhexyl)phthalate, diethylphthalate, anthracene, benzo(a)- anthracene, 
B[a]P, benzo[b]fluoranthene, benzo(g,h,i)perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]­
anthracene, fluoranthene, indeno[I,2,3-c,d]pyrene, phenanthrene, and pyrene (see Table 6-20, 
Table 6-21, and Figure 6-9). Most of the SVOCs detected were from locations HA01, HA03, HA1S, 

') and HA29. The maximum concentrations of SVOCs detected were from location HA1S, and 4 of the 
, / Sy~C detections (benzo[a]anthracene [730 J micrograms per kilogram (Jlgikg)], benzo(b)­

fluoranthene [1,790 J Jlg/kg], benzo(k)-fluoranthene [510 J Jlg/kg], and dibenz(a,h)-anthracene [97 
J Jlg/kg]) exceeded their respective residential PRGs at this location. The B[a]P concentration 
(1,030J Jlg/kg) at HA1S exceeded both its residential and industrial PRGs. In summary, only 5 
SVOCs at only 1 location (HA1S) out of 33 surface soil sampling locations exceeded residential 
PRGs. 

. '" 
) 

All ten samples that were analyzed for dioxins and furans constituents had detected concentrations. 
Only two surface samples (regular sample [20.21 pg/g TEQ] and its duplicate [16.67 pg/g TEQ]) 
collected from location HA26 had total 2,3,7,8-TCDD concentrations exceeding the residential and 
industrial PRG of 3.9 pg/g and 20 pg/g, respectively. Location HA26 is approximately 50 feet south 
of the subsurface location (6 feet bgs) of the dioxin detection recorded in the previous investigation. 
All other samples had total 2,3,7,8-TCDD concentrations of less than 1 pg/g TEQ. In summary, 
2,3,7,8-TCDD exceeded its residential PRG at only one out of nine surface soil sampling locations 
analyzed for dioxins and furans. 

The decision input section (Section 4.2.3 of the RSE Work Plan) of the DQO process, specifies that 
of the total metals detected, only those metals that exceeded former MCAS EI Toro background 
concentrations would be compared with the PRGs. However, even though arsenic was detected in 
the surface soil at concentrations within former MCAS EI Toro background value (6.86 mg/kg) (BNI 
1996), it is presented in Table 6-22 since all samples exceeded the residential and industrial PRG 
values (0.39 mg/kg and 1.6 mg/kg, respectively). Figure 6-9 presents only those detected metals that 
exceed the former MCAS EI Toro background concentrations . 
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No other metals exceeded the PRG concentrations; however, metals that exceeded former MCAS EI 
Toro background concentrations include aluminum (one sample - 15,800 mg/kg), barium (one 
sample - 187 mg/kg), cobalt (three samples ranging from 7.3 to 7.6 mg/kg), copper (two samples 
with 2.8 and 10.8 mg/kg), iron (two samples with 18,400 and 19,100 mg/kg), lead (four samples 
ranging from 15.5 to 20.7 mg/kg), selenium (twenty-one samples ranging from 0.27 to 1.1 mg/kg), 
and silver (one sample - 2 mg/kg). In summary, at all thirty-three surface soil sampling locations, all 
metals analyzed were either less than PRG concentrations or within background concentrations . 

. 6.4.2 Subsurface Soil Sampling - Previous Investigation 

As part of the March 2000 exploratory trenching activity at AA 3, 24 subsurface soil samples 
(including duplicates) were collected. These samples were analyzed for petroleum hydrocarbons, 
VOCs, SVOCs including P AH compounds, metals, asbestos, and perchlorate. Section 3.5 and Tables 
3-3 and 3-4 present details of the subsurface soil sampling. Two out of twenty-four samples were 
also analyzed for dioxins and furans. For convenience, the summary of detected analytes is presented 
again in this section as Table 6-23. Table 6-24 presents the frequency of detection of analytes and a 
comparison with PRGs. The table also presents a comparison of metals to former MCAS EI Toro 
background concentrations and the PRGs. Figure 6-10 presents the spatial distribution of detected 
analytes. 

None of the samples analyzed for asbestos and perchlorate had detectable concentrations. TPHs 
(diesel range) were detected in 19 of24 soil samples, with a maximum concentration of 5,600 mg/kg 
in sample 20242-11 02. Detected VOCs include 2-butanone (detected in 17 percent of the samples), 
acetone (21 percent of the samples), benzene (4 percent of the samples), methylene chloride (33 
percent of the samples, and styrene (4 percent of the samples); none of the detected VOCs exceeds 
residential or industrial PRGs. Sample 20242-111 collected from Trench H5 at a depth of7 feet bgs 
reported maximum concentrations of all of the SY~C analytes (benzo[a]anthracene, B[a]P, 
benzo[b ]fluoranthene, chrysene, diethylphthalate, fluoranthene, indeno[1,2,3-cd]pyrene, 
phenanthrene and pyrene). 

The frequency of all SY~C detections was less than 8 percent of the collected samples. Only one 
SY~C (B[a]P) in only one sample (20242-1111) out of twenty-four samples exceeded its residential 
PRG. The two samples analyzed for dioxins and furans reported total 2,3,7,8-TCDD (TEQ) 
concentrations of 0.05 pg/g and 0.42 pg/g, respectively. Both detections are below the 2,3,7,8-TCDD 
residential PRG of 3.9 pg/g. 

In the case of metals, Table 6-24 presents metals that exceeded the PRG values and former MCAS EI 
Toro background concentrations. The metals not listed in Table 6-24 but detected include copper 
(nine detections; 10.7 to 2,040 mg/kg), lead (three detections; 24.6 to 677 mg/kg), and zinc (two 
detections; 146 mg/kg and 6,030 J mg/kg). 

The maximum concentrations of all the metals that were detected above background levels and 
residential PRGs (antimony, arsenic, cadmium, lead, and molybdenum) are reported from sample 
20242-1096 collected from Trench IE at 16 feet bgs. This sample also had the maximum number of 
metals that exceeded background concentrations (see Table 6-23). However, it should be noted that 
samples collected deeper within Trench IE at 22 feet bgs (20242-1099) and 20 feet bgs (20242-
1101) reported metal concentrations that were within the background values and was consistent with 
the rest of the subsurface samples collected at the site. As can be seen in Table 6-24, only two in 24 
samples for arsenic and only one in twenty-four samples for antimony, cadmium, lead, and 
molybdenum exceeded both background concentrations and PRGs. 

6-48 

~. ~'\ 

I \ 

l ' '---/ 

u 



Table 6-20' Summary of Detected Analytes (Except Oioxlns/Furans) - Surface Soil (O-foot to 1-foot bgs) - RSE Investigation 

Sample ID: LK017 LK020 LK023 LK026 LK029 LK032 LK035 LK038 LK041 LK044 LK047 LK050 LKl17 LK053 
Location ID: HAOl HA02 HA03 HA04 HA05 HA06 HA07 HA08 HA09 HAlO HAll HA12 HA12 HA13 

Sample Type: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular 
PRGs Background Sample Date: 10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/10/2002 10/10/2002 10/10/2002 10/10/2002 10/10/2002 10/11/2002 10/11/2002 10/10/2002 

Parameter Residential Industrial (0.95 Quantile) Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 
TPH (8015B ORO)· Units 
Motor Oils - - - mg/kg 10J 12U 86 160 llU lOU 3J 43 8J 13U l1U 14 7J llU 
PHC as diesel fuel - - - mg/kg 12U 12U 15 100U llU lOU lOU 2J 0.8J 13U llU 3J l1U llU 
PHC as gasoline - - - mg/kg 0.04J 0.03J 0.03J O.lJ 0.03J 0.02J 0.03J lOU 0.04J 0.04J 0.03J 0.03J 0.03J 0.03J 

SVOCs (EPA Method 8270C)· 
Bis(2-ethylhexyl)phthalate 34.700 123.000 - Ilg/kg 610U 580U 1200U 1000U 560U 520U 520U 65J 520U 630U 540U 530U 540U 550U 
Diethylphthalate 48.882.000 100.000.000 - Ilg/kg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 
Phenol 37.000.000 100.000.000 - Ilg/kg 610U 110J 410J 1000U 560U 520U 520U 1000U 210J 150J 220J 530U 540U 550U 
PAHs (PAH-SIM)· 
Anthracene 21.896.121 100.000.000 - Ilg/kg 30UJ 29UJ 29UJ 25UJ 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 
Benzo(a)anthracene 621 2.110 - Ilg/kg 16J 29UJ 19J 18J 28UJ 26UJ 7J 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 
Benzo(a)pyrene 62 211 - Ilg/kg 30U 29U llJ 10J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 
Benzo(b )fluoranthene 621 2,110 - Ilg/kg 8J 29UJ 17J 15J 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 

Benzo(g.h.i)perylene - - - Ilg/kg 30U 29U l1J 7J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 
Benzo(k)fluoranthene 378 1.283 - Ilg/kg 30UJ 29UJ 13J 7J 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 

Chrysene 3.781 12.834 - 1l9/kg 10J 29U 29U 8J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 
Dibenz(a.h)anthracene 62 211 - Ilg/kg 30U 29U 29UJ 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 
Fluoranthene 2.293.610 22.000.353 - 1l9/kg 16J 29U 8J llJ 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 

Indeno(1.2.3-C.D)pyrene 621 2.110 - Ilg/kg 30UJ 29UJ 29UJ 25UJ 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 
Phenanthrene - - - Ilg/kg 9J 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 
Pyrene 2.315.951 29.126.201 - Ilg/kg 16J 29UJ llJ 14J 28UJ 26UJ 26UJ 25U 26U 32U 27U 26U 27U 27U 

Metals (EPA Method &010B)" 
Aluminum 76.000 100.000 14.800 rng/kg 6550 4330 8190 8960 9680 6650 5320 7120 3570 7700 12400 14300 12100 11100 
Antimony 31 410 3.06 mg/kg 2.1 7U 7.1U 6U 6.8U 6.2U 6.3U 6.1U 6.2U 0.29UJ 6.5U 6.3U 6.5U 6.5U 

Arsenic 0.39 1.6 6.86 mg/kg 2.& 1.7 3.1 3.3 3.1 2.2 1.9 2.7 1.& 4.1 3.5 3.7 3.8 3.3 
Barium 5.400 67,000 173 mg/kg 98.5 50.9 67.8 110 98.8 77.8 59.6 111 105 95.4 119 118 115 120 
Beryllium 154 1.941 0.669 mg/kg O.48U 0.46U 0.099UJ 0.029UJ 0.091UJ O.lUJ 0.059UJ 0.41U 0.41U 0.056UJ 0.15UJ 0.33 0.13UJ O.44U 

Cadmium 1.7 7.4 2.35 mg/kg 0.28 0.44 0.35 0.49 0.67 0.48 0.46 0.56 0.093J 0.39 0.98 0.88 0.78 0.6 
Calcium - - 46.000 mg/kg 5120 1590 4960 7110 4110 2390 2000 4090 2980J 4480J 3940J 4090J 4290J 5920J 
Chromium 211 448 26.9 mg/kg 7.8 5.2 10.9 11.9 12.4 6.2 6.3 8.8 8.9 9 12.2 12.1 11.3 11.5 

Cobalt 903 1.921 6.98 mg/kg 4.4 2.5 4.6 5.4 5.2 3.4 3 4.4 2.8 5.3 5.8 5.8 6 5.6 
Copper 3.129 40.877 10.5 mg/kg 3.9 2.9 7 8.2 8.2 3.5 3.3 4.6 2.4 8 7.2 7.4 8.7 6 
Iron 23,463 100,000 18.400 mg/kg 9540 5880 10200 12400 12500 8440 6990 10400 6820J 12000J 13700J 15100J 13800J 13200J 

Lead 150 750 15.1 mg/kg 4.7 1.6 15.5 20.7 9.5 2.6 4.2 7.2 2.5 20.6 4.7 5 10 4.7 
Magnesium - - 8.370 mg/kg 3320 1780 3110 4490 4960 2790 2260 3620 2030J 3860J 5000J 5540J 5150J 4840J 

Manganese 1.762 19.458 291 mg/kg 177J 104J 151J 201J 193J 145J 128J 173J 119 180 242 234 228 217 
Mercury (EPA Method 7471A) 23.5 307 0.22 mg/kg 0.038 0.034 0.069 0.051 0.039 0.028 0.041 0.028 0.02 0.037 0.027 0.027 0.023 0.028 
Nickel 1.564 20,439 15.3 mg/kg 4.7 4.4 7.4 7.8 8.2 5.2 4.9 6.2 5.1 6.4 10.1 9.5 8.5 7.9 
Potassium - - 4,890 mg/kg 2290J 1210J 1800J 2760J 3310J 1850J 1560J 2490J 1100J 2500J 3010J 3280J 3070J 2920J 
Selenium 391 5.110 0.32 mg/kg 0.48 0.47 0.57 0.73 0.5 0.49 0.41 0.76 0.27 0.68 0.53 0.87 0.82 0.72 
Silver 391 5.110 0.539 mg/kg 1.2U 1.2U 1.2U lU 1.1U lU lU lU lU 1.3UJ 1.1UJ 1.lUJ 1.lUJ 1.lUJ 
Vanadium 547 7,154 71.8 mg/kg 21.6 13.5 22.7 28.2 26.8 18 15.4 24.3 16.4 26.1 31.5 33.5 32.4 31.7 
Zinc 23.463 100.000 77.9 mg/kg 28 16.4 37.1 50.3 41.6 23.3 21.6 45 15.8 37.2 38.1 41.2 43.5 40.1 
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o Table 6-20: Summary of Detected Analytes (Except Dloxlns/Furans) - Surface Soil (0 foot-1 foot bgs)-RSElnvestigation 

Sample ID: LK116 LK056 LK059 LK062 LK065 LK068 LK071 LK074 LKOn LK080 LK083 LK086 LK089 LK092 
Location ID: HA13 HA14 HA15 HA16 HA17 HA18 HA19 HA20 HA21 HA22 HA23 HA24 HA25 HA26 

Sample Type: Duplicate Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 
PRGs Background Sample Date: 1011012002 1011112002 1011112002 10/1112002 10/1112002 10/1112002 10/1112002 10/1412002 10/1412002 10/1412002 1011412002 1011412002 10/1412002 10/1412002 

Parameter Residential Industrial (0.95 Quantile) Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 
TPH (8015B DRO)b Units 
MOTOR OILS - - - mglkg 8J 5J 49 12U 11U 18 14 11U 40 11U 12U 10U 12U 20 
PHC AS DIESEL FUEL - - - mglkg 0.9J 11U 3J 12U 11U 1J 11U 1J 4J 11U 12U 10U 12U 2J 
PHC AS GASOLINE - - - mg/kg 0.03J 0.03J 0.04J 0.03J 0.03J 0.03J 0.03J 0.02J 0.02J 0.03J 12U 11U 12U 0.05J 
SVOCs (EPA Method 8270e)" 
BIS(2-ETHYLHEXYL)PHTHALATE 34,700 123,000 - uglkg 600U 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 
DIETHYLPHTHALATE 48,882,000 100,000.000 - uglkg 600U 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 
PHENOL 37.000,000 100,000.000 - uglkg 110J 570U 1000U 590U 560U 530U 695 540U 540U 936 450J 520U 250J 590U 
PAHs (PAH-SIMt 
ANTHRACENE 21.896.121 100.000.000 - ug/kg 30UJ 29UJ 44J 29W 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 
BENZO(A)ANTHRACENE 621 2,110 - uglkg 30UJ 29W 730J 29UJ 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 13J 
BENZO(A)PYRENE 62 211 - uglkg 30U 29U 1030J . 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
BENZO(B}FLUORANTHENE 621 2.110 - ug/kg 30UJ 29W 1790J 29UJ 28UJ 26UJ 28W 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 
BENZO(G.H,I}PERYLENE - - - uglkg 30U 29U 440J 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
BENZO(K}FLUORANTHENE 378 1.283 - uglkg 30UJ 29UJ 51 OJ 29UJ 28UJ 26UJ 28W 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 
CHRYSENE 3.781 12,834 - ug/kg 30U 29U 870 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
DIBENZ(A.H}ANTHRACENE 62 211 - uglkg 30U 29U 97J 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
FLUORANTHENE 2.293.610 22,000,353 - uglkg 30U 29U 1000 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
INDENO(1.2.3-C,D}PYRENE 621 2.110 - uglkg 30UJ 29UJ 460J 29UJ 28UJ 26UJ 28W 27UJ 27UJ 28UJ 31UJ 26UJ 29W 30UJ 
PHENANTHRENE - - - uglkg 30U 29U 290 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 
PYRENE 2.315.951 29.126.201 - uglkg 30U 29U 960 29U 28U 26U 28U 27U 27UJ 28U 31U 26U 29U 30U 
Metals (EPA Method 6010B)" 
ALUMINUM 76.000 100.000 14.800 mglkg 12100 8030 9350 7860 7980 9340 9690 10900 5590 15000 13200 9320 6920 14300 
ANTIMONY 31 410 3.06 mglkg 7.2U 6.8U 6.2U 7.1U 0.32UJ 6.3U 0.28UJ 6.5U 6.5U 6.8U 7.4U 6.3U 7U 7.1U o ARSENIC 0.39 1.6 6.86 mglkg 4.7 2.9 2.9 2.2 3 2.9 2.8 2.7 2.2 4.6 3.6 3 2.5 4.7 
BARIUM 5.400 67.000 173 mglkg 142 73.6 89 87.9 94.5 101 93.3 105 60.3 187 122 104 79.3 163 
BERYLLIUM 154 1.941 0.669 mglkg 0.13W O.053W 0.1UJ 0.47U 0.14UJ 0.16UJ 0.098UJ 0.14 0.052W 0.29 0.31 0.22 0.12 0.27 
CADMIUM 1.7 7.4 2.35 mglkg 1.1 0.46 0.59 0.62 0.69 0.78 0.83 0.65 0.55 1 0.92 0.86 0.62 0.98 
CALCIUM - - 46.000 mglkg 5060J 5250J 25200J 2510J 3800J 3300J 3260J 5340 2720 6050 4720 3600 3540 5540 
CHROMIUM 211 448 26.9 mglkg 13.6 8.3 8.7 14.6 8.8 8.9 9.7 12.3 5.8 15.8 13 10.6 7.1 18.2 
COBALT 903 1.921 6.98 mglkg 6.7 3.8 4 4.2 4.7 4.5 5 4.7 3 7.6 5.5 4.8 3.8 7.3 
COPPER 3.129 4O,8n 10.5 mglkg 12.8 3.6 4.3 5.1 5.2 5.6 6.8 7 3.3 10.8 7.6 6.8 4.4 12.8 
IRON 23.463 100.000 18.400 mglkg 15700J 9310J 10100J 9650J 11000J 11100J 11800J 13000 8070 19400 15300 12600 9990 19100 
LEAD 150 750 15.1 mglkg 17 2.5 2.9 7.5 6.3 4.3 8.3 4.7 2 12.4 5.8 9.2 2.9 15 
MAGNESIUM - - 8,370 mglkg 5620J 3350J 3820J 3060J 391 OJ 3750J 4090J 4230 2530 6nO 5190 4140 3340 6790 
MANGANESE 1.762 19.458 291 mglkg 252 161 167 178 207 197 216 221J 126J 289J 227J 197J 164J 2nJ 
MERCURY (EPA Method 7471A) 23.5 307 0.22 mglkg 0.029 0.021 0.022 0.029 0.027 0.019 0.041 0.018 0.012 0.021 0.026 0.02 0.021 0.02 
NICKEL 1.564 20.439 15.3 mglkg 10.6 6 6.4 9 7.4 7 7.7 7.8 4.7 12.1 9 8.3 5.7 11.8 
POTASSIUM - - 4.890 mglkg 3540J 1880J 2150J 2190J 2470J 2450J 2530J 2670J 1440J 3970J 3300J 2670J 1980J 4170J 
SELENIUM 391 5.110 0.32 mg/kg 0.63 0.45 0.42 0.54 0.65 0.72 1.1 O.65U 0.29 0.68U 0.74U 0.63U 0.7U 0.71U 
SILVER 391 5.110 0.539 mglkg 1.2UJ 1.1UJ 1UJ 1.2UJ 1.1UJ 1.1UJ 1.1UJ 1.1U 1.1U 1.1U 1.2U 1U 1.2U 1.2U 
VANADIUM 547 7.154 71.8 mglkg 35.4 22.1 25.1 22.2 23.1 24.2 27.3 29.2 17.4 44.1 33.3 27.5 21.6 41.7 
ZINC 23.463 100.000 n.9 mg/kg 57.8 23.7 26.8 30.8 30.8 30.9 34.1 33.5 20.9 57.1 49.6 36.6 26.7 60.8 
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Table 6-20: Summary of Detected Analytes (Except Dioxins/Furans) - Surface Soil (0 foot -1 foot bgs) - RSE Investigation 

Sample 10: 
Location ID: 

Sample Type: 

PRGs Background Sample Date: 

Parameter Residential Industrial (0.95 Quantile) Sample Depth: 

TPH (8015B ORO)" Units 

MOTOR OILS - - - mg/kg 
PHC AS DIESEL FUEL - - - mg/kg 
PHC AS GASOLINE - - - mg/kg 
SVOCs (EPA Method 8270C)D 

BIS(2-ETHYLHEXYL)PHTHALATE 34,700 123,000 - ug/kg 

DIETHYLPHTHALATE 48,882,000 100,000,000 - ug/kg 
PHENOL 37,000,000 100,000,000 - ug/kg 
PAHs (PAH-SIM)" 

ANTHRACENE 21,896,121 100,000,000 - ug/kg 

BENZO(A)ANTHRACENE 621 2,110 - ug/kg 

BENZO(A)PYRENE 62 211 - ug/kg 
BENZO(B)FLUORANTHENE 621 2,110 - ug/kg 

BENZO(G,H,I)PERYLENE - - - ug/kg 

BENZO(K)FLUORANTHENE 378 1,283 - ug/kg 

CHRYSENE 3,781 12,834 - ug/kg 

DIBENZ(A,H)ANTHRACENE 62 211 - ug/kg 

FLUORANTHENE 2,293,610 22,000,353 - ug/kg 

INDENO(1,2,3-C,D)pYRENE 621 2,110 - ug/kg 

PHENANTHRENE - - - ug/kg 
PYRENE 2,315,951 29,126,201 - ug/kg 
Metals (EPA Method 601 DB)" 

ALUMINUM 76,000 100,000 14,800 mg/kg 

ANTIMONY 31 410 3.06 mg/kg 

ARSENIC 0.39 1.6 6.86 mg/kg 

BARIUM 5,400 67,000 173 mg/kg 

BERYLLIUM 154 1,941 0.669 mg/kg 

CADMIUM 1.7 7.4 2.35 mg/kg 

CALCIUM - - 46,000 mg/kg 

CHROMIUM 211 448 26.9 mg/kg 

COBALT 903 1,921 6.98 mg/kg 

COPPER 3,129 40,877 10.5 mg/kg 

IRON 23,463 100,000 18,400 mg/kg 

LEAD 150 750 15.1 mg/kg 

MAGNESIUM - - 8,370 mg/kg 

MANGANESE 1,762 19,458 291 mg/kg 

MERCURY (EPA Method 7471A) 23.5 307 0.22 mg/kg 

NICKEL 1,564 20,439 15.3 mg/kg 

POTASSIUM - - 4,890 mg/kg 

SELENIUM 391 5,110 0.32 mg/kg 

SILVER 391 5,110 0.539 mg/kg 

VANADIUM 547 7,154 71.8 mg/kg 
ZINC 23,463 100,000 77.9 mg/kg 

Notes. 

U = indicates the analyte was not detected at or above the stated lim~. 

UJ = indicates the analyte was not detected at or above the stated lim~. The sample detection lim~ is an estimated value. 

J = indicates an estimated value. 

RSE = removal s~e evaluation 

10 = identification 

SVOC = semivolatile organic compound 

'=foot 

LK118 

HA26 

Duplicate 

10/14/2002 
0-1' 

10U 

10U 

11U 

510U 

510U 

510U 

25UJ 

25UJ 

25U 

25UJ 

25U 

25UJ 

25U 

25U 

25U 

25U 

25U 
25U 

7860 

6.1U 

2.2 

71.6 

0.089UJ 

0.6 

3160 

8.6 

3.9 

4.9 

10000 

2.7 

3390 

146J 

0.015 

7.5 

1940J 

0.61U 

1UJ 

24 
26.2 

• For metals, values in bold indicate concentrations exceeding both the residential and industrial PRGs, however their values are below the MCAS 

EI Toro background concentrations (BNI1996). 
b For organics. 

values in bold indicate concentrations exceeding only the residential PRGs. 

values in bold and highlighted indicate concentrations exceeding the residential and industrial PRGs. 
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LK095 

HA27 

Regular 

10/14/2002 
0-1' 

11U 

11U 

0.02J 

540U 

540U 

902 

27UJ 

27UJ 

27U 

27UJ 

27U 

27UJ 

27U 

27U 

27U 

27U 

27U 
27U 

8830 

6.5U 

2.3 

88.6 

0.12 

0.76 

16400 

8.6 

4.2 

4.9 

10600 

3.5 

3700 

168J 

0.012 

6.2 

2170J 

0.65U 

1.1U 

24.6 
27.8 

LK098 LK101 

HA28 HA29 

Regular Regular 

10/15/2002 10/15/2002 
0-1' 0-1' 

7J 26 

2J 5J 

10U 9.9U 

530U 70J 

530U 540U 

530U 540U 

26UJ 27UJ 

26UJ 12J 

26U 15J 

26UJ 34J 

26U 16J 

26UJ 11J 

26U 24J 

26U 27U 

26U 14J 

26U 27U 

26U 27U 
26U 17J 

15800 8760 

6.3U 6.5U 

4.2 2.8 
145 96.8 

0.21 0.43U 

0.5 0.31 

6000 4090 

14.3 8.4 

7.2 5.2 

9.4 5.7 

18400 12300 

6 6 

6900 4310 

227J 181J 

0.021 0.013 

9.5 5.1 

3600J 2740J 

0.63U 0.65U 

1.1U 1.1U 

40.4 27 
46.5 33 

LK104 LK107 

HA30 HA31 

Regular Regular 

10/15/2002 10/15/2002 
0-1' 0-1' 

27 3J 

2J 10U 

0.02J 9.5U 

520U 520U 

520U 520U 

520U 520U 

26UJ 26UJ 

26UJ 26UJ 

26U 26U 

26UJ 26UJ 

26U 26U 

26UJ 26UJ 

26U 26U 

26U 26U 

26U 26U 

26U 26UJ 

26U 26U 
26U 26U 

6870 9010 

6.2U 6.3U 

2.5 3.2 

77.7 110 

0.085 0.088UJ 

0.58 0.55 

4690 7110 

7.3 9.6 

3.6 5.1 

4 6.5 

9270 12700 

2.5 4.9 

3150 4530 

156J 196J 

0.015 0.029 

5.4 6.9 

1900J 2440J 

0.62U 0.63U 

1UJ 1UJ 

20.5 27.7 
25.1 33.2 

TPH = total petroleum hydrocarbons 

EPA = Environmental Protection Agency 

PRG = preliminary remediation goals 

LK110 LK113 LK119 

HA32 HA33 HA33 

Regular Regular Duplicate 

10/15/2002 10/15/2002 10/15/2002 
0-1' 0-1' 0-1' 

19 7J 12U 

0.9J 12U 12U 

0.05J 0.03J 0.03J 

51J 620U 620U 

610U 620U 140J 

610U 210J 250J 

31UJ 31UJ 31UJ 

31UJ 31UJ 31UJ 

31U 31U 31U 

31UJ 31UJ 31UJ 

31U 31U 31U 

31UJ 31UJ 31UJ 

31U 31U 31U 

31U 31U 31U 

31U 31U 31U 

31UJ 31UJ 31UJ 

31U 31U 31U 
31U 31U 31U 

12100 13500 7860 

7.4U 7.4U 7.5U 

3.2 3.5 2.2 

103 111 74.4 

0.11UJ 0.49U 0.5U 

0.76 0.42 0.39 

4430 6000 1990 

12.7 12.2 12.2 

5.4 6.3 3.5 

7.9 6.4 6.8 

14100 15400 7670 

12.7 3.5 4.3 

5040 5920 2180 

175J 225J 88.1J 

0.025 0.011 0.019 

7 7.6 7.4 

2730J 3270J 902J 

0.74U 0.74U 0.75U 

2 1.2UJ 1.2UJ 

31.6 35.1 21.5 
43.7 37.5 28.4 

-= PRGs or background concentration values not established for this particular analyte. 

1J9/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 

PAH = polynuclear aromatic hydrocarbon 
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'-----_/ Table 6-21· Quantification of Total 2 3 7 8-TCDD Concentrations for Surface Soil Samples (O-foot to 1-foot bgs) - RSE Investigation , , , 
Sample ID: LK047 LK056 LK068 LK077 

Location ID: HA11 HA14 HA18 HA21 

Sample Type: Regular Regular Regular Regular 

Sample Date: 10/10/2002 10/11/2002 10/11/2002 10/14/2002 
Sample Depth: 0-1' 0-1' 0-1' 0-1' 

Parameter WHO TEF Value Units Lab TEO Lab TEO Lab TEO Lab TEO 
Dioxins/Furans (EPA Method 8290) 
1,2,3,4,6,7,8-HpCDD 1.00E-02 pg/g 0.947 0.0095 1.88 0.0188 2.41 0.0241 3.12 0.0312 
1,2,3,4,6,7,8-HpCDF 1.00E-02 pg/g 0.417 0.0042 0.637 0.0064 1.36 0.0136 0.893 0.0089 

1,2,3,4,7,8,9-HpCDF 1.00E-02 pg/g 0.116 0.0012 0.241 U 0.0012 0.239 U 0.0012 0.252 U 0.0013 

1,2,3,4,7,8-HxCDD 1.00E-01 pg/g 0.0835 0.0084 0.241 U 0.0121 0.391 0.0391 0.252 U 0.0126 

1,2,3,4,7,8-HxCDF 1.00E-01 pg/g 0.0944 0.0094 0.0617 0.0062 0.084 0.0084 0.0967 0.0097 

1,2,3,6,7,8-HxCDD 1.00E-01 pg/g 0.171 0.0171 0.135 0.0135 0.353 0.0353 0.345 0.0345 

1,2,3,6,7,8-HxCDF 1.00E-01 pg/g 0.101 0.0101 0.083 0.0083 0.122 0.0122 0.125 0.0125 

1,2,3,7,8,9-HxCDD 1.00E-01 pg/g 0.184 0.0184 0.125 0.0125 0.469 0.0469 0.401 0.0401 

1,2,3,7,8,9-HxCDF 1.00E-01 pg/g 0.193 0.0193 0.241 U 0.0121 0.33 0.0330 0.31 0.0310 
1,2,3,7,8-PeCDD 1.00E+00 pg/g 0.0791 0.0791 0.241 U 0.1205 0.193 0.1930 0.169 0.1690 

1,2,3,7,8-PeCDF 5.00E-02 pg/g 0.114 0.0057 0.241 U 0.0060 0.0744 0.0037 0.101 0.0051 

2,3,4,6,7,8-HxCDF 1.00E-01 pg/g 0.134 0.0134 0.162 0.0162 0.177 0.0177 0.204 0.0204 
'\ 2,3,4,7,8-PeCDF 5.00E-01 pg/g 0.141 0.0705 0.081 0.0405 0.239 0.1195 0.181 0.0905 

2,3,7,8-TCDD 1.00E+00 pg/g 0.103 0.1030 0.0965 U 0.0483 0.107 0.1070 0.105 0.1050 

2,3,7,8-TCDF 1.00E-01 pg/g 0.119 0.0119 0.0617 0.0062 0.137 0.0137 0.147 0.0147 

OCDD 1.00E-04 pg/g 8.93 0.0009 17 0.0017 30 0.0030 40.3 0.0040 

OCDF 1.00E-04 pg/g 1.97 0.0002 1.35 0.0001 6.87 0.0007 6.59 0.0007 

Total HpCDDs na pg/g 1.9 na 3.8 na 5.71 na 6.32 na 

Total HpCDFs na pg/g 0.417 na 1.39 na 3.05 na 2.32 na 

Total HxCDDs na pg/g 0.604 na 0.413 na 1.2 na 1.23 na 

Total HxCDFs na pg/g 0.916 na 1.92 na 2.55 na 2.03 na 

Total PeCDDs na pg/g 0.294 U na 0.0444 na 0.282 na 0.183 na 
Total PeCDFs na pg/g 0.681 na 1.63 na 2.66 na 2.18 na 

Total TCDDs na pg/g 0.226 U na 0.178 U na 0.139 na 0.216 na 

Total TCDFs na pg/g 0.514 na 0.324 na 1.19 na 1.34 na 

Residential PRGs Industrial PRGs 
(pg/g) (pg/g) 

Total 2.3 7.8-TCDDs 3.9 20 0.3822 0.3304 0.6721 0.5911 
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Table 6-21: Quantification of Total 2,3,7 B-TCDD Concentrations for Surface Soil Samples (O-foot to 1-foot bgs) - RSE Investigation , 
Sample ID: LK089 LK092 LK118 LK095 

Location ID: HA25 HA26 HA26 HA27 

Sample Type: Regular Regular Duplicate Regular 

Sample Date: 10/14/2002 10/14/2002 10/14/2002 10/14/2002 

Sample Depth: 0-1' 0-1' 0-1' 0-1' 

Parameter WHO TEF Value Units Analysis Lab TEO Lab TEO Lab TEO Lab TEO 
Dioxins/Furans 

1,2,3,4,6,7,8-HpCDD 1.00E-02 pg/g 8290 2.04 0.0204 9.92 0.0992 10.3 0.1030 1.55 0.0155 

1,2,3,4,6,7,8-HpCDF 1.00E-02 pg/g 8290 0.579 0.0058 7.92 0.0792 6.59 0.0659 0.436 0.0044 

1,2,3,4,7,8,9-HpCDF 1.00E-02 pg/g 8290 0.295 U 0.0015 0.329 0.0033 0.394 U 0.0020 0.261 U 0.0013 

1,2,3,4,7,8-HxCDD 1.00E-01 pg/g 8290 0.364 0.0364 0.362 0.0362 0.475 0.0475 0.444 U 0.0222 

1,2,3,4,7,8-HxCDF 1.00E-01 pg/g 8290 0.0851 0.0085 1.58 0.1580 1.34 0.1340 0.261 U 0.0131 

1,2,3,6,7,8-HxCDD 1.00E-01 pg/g 8290 0.328 0.0328 1.87 0.1870 1.6 0.1600 0.345 U 0.0173 

1,2,3,6,7,8-HxCDF 1.00E-01 pg/g 8290 0.0874 0.0087 7.68 0.7680 6.09 0.6090 0.261 U 0.0131 

1,2,3,7,8,9-HxCDD 1.00E-01 pg/g 8290 0.475 0.0475 0.785 0.0785 0.923 0.0923 0.385 U 0.0193 

1,2,3,7,8,9-HxCDF 1.00E-01 pg/g 8290 0.371 0.0371 0.903 0.0903 1.05 0.1050 0.261 U 0.0131 

1,2,3,7,8-PeCDD 1.00E+00 pg/g 8290 0.0803 0.0803 0.515 0.5150 0.497 0.4970 0.261 U 0.1305 

1,2,3,7,8-PeCDF 5.00E-02 pg/g 8290 0.113 0.0057 1.06 0.0530 0.775 0.0388 0.261 U 0.0065 

2,3,4,6,7,8-HxCDF 1.00E-01 pg/g 8290 0.149 0.0149 14.7 1.4700 11.2 1.1200 0.261 U 0.0131 

2,3,4,7,8-PeCDF 5.00E-01 pg/g 8290 0.156 0.0780 32.4 16.2000 26.5 13.2500 0.152 0.0760 

2,3,7,8-TCDD 1.00E+00 pg/g 8290 0.118 U 0.0590 0.17 0.1700 0.229 0.2290 0.111 U 0.0555 

2,3,7,8-TCDF 1.00E-01 pg/g 8290 0.156 0.0156 3.05 0.3050 2.12 0.2120 0.133 0.0133 

OCDD 1.00E-04 pg/g 8290 19.8 0.0020 61.7 0.0062 79.8 0.0080 17 0.0017 

OCDF 1.00E-04 pg/g 8290 4.13 0.0004 6.92 0.0007 7.46 0.0007 1.1 0.0001 

Total HpCDDs na pg/g 8290 3.93 na 22 na 22.3 na 3.19 na 

Total HpCDFs na pg/g 8290 1.45 na 15 na 12.8 na 0.436 na 

Total HxCDDs na pg/g 8290 1.11 na 20.2 na 17.4 na 0.484 U na 

Total HxCDFs na pg/g 8290 1.8 na 201 na 156 na 0.442 na 

Total PeCDDs na pg/g 8290 0.461 na 5.99 na 3.72 na 0.419 U na 

Total PeCDFs na pg/g 8290 1.76 na 752 na 563 na 1.56 na 

Total TCDDs na pg/g 8290 0.123 na 0.313 na 1.53 na 0.346 U na 

Total TCDFs na pg/g 8290 1.35 na 346 na 294 na 0.586 na 

Residential PRGs Industrial PRGs 
(pg/g) (pg/g) 

Total 2 37,B-TCDDs 3.9 20 0.4546 20.2196 16.6741 0.4157 
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Table 6-21: Quantification of Total 2,3,7 ,8-TCDD Concentrations for Surface Soil Samples (O-foot to 1-foot bgs) - RSE Investigation 

Parameter WHO TEF Value 

Dioxins/Furans 
1,2,3,4,6,7,8-HpCDD 1.00E-02 

1,2,3,4,6,7,8-HpCDF 1.00E-02 

1,2,3,4,7,8,9-HpCDF 1.00E-02 

1,2,3,4,7,8-HxCDD 1.00E-01 

1,2,3,4,7,8-HxCDF 1.00E-01 
1,2,3,6,7,8-HxCDD 1.00E-01 

1,2,3,6,7,8-HxCDF 1.00E-01 
1,2,3,7,8,9-HxCDD 1.00E-01 
1,2,3,7,8,9-HxCDF 1.00E-01 
1,2,3,7,8-PeCDD 1.00E+00 

1,2,3,7,8-PeCDF 5.00E-02 
2,3,4,6,7,8-HxCDF 1.00E-01 

2,3,4,7,8-PeCDF 5.00E-01 
2,3,7,8-TCDD 1.00E+00 
2,3,7,8-TCDF 1.00E-01 

OCDD 1.00E-04 

OCDF 1.00E-04 
Total HpCDDs na 

Total HpCDFs na 

Total HxCDDs na 

Total HxCDFs na 
Total PeCDDs na 

Total PeCDFs na 

Total TCDDs na 

Total TCDFs na 

Residential PRGs 
(pg/g) 

Total 2,3 7 a-TeDDs 3.9 

Notes: 

U = not detected at the threshold indicated 

pg/g = picograms per gram 

na = not available 

6-59 

Sample 10: LK101 

Location 10: HA29 

Sample Type: Regular 

Sample Date: 10/15/2002 
Sample Depth: 0-1' 

Units Analysis Lab TEO 

pg/g 8290 1.92 0.0192 

pg/g 8290 0.394 0.0039 

pg/g 8290 0.253 U 0.0013 

pg/g 8290 0.253 U 0.0127 

pg/g 8290 0.0647 0.0065 

pg/g 8290 0.117 0.0117 

pg/g 8290 0.0829 0.0083 

pg/g 8290 0.115 0.0115 

pg/g 8290 0.253 U 0.0127 

pg/g 8290 0.253 U 0.1265 

pg/g 8290 0.253 U 0.0063 

pg/g 8290 0.135 0.0135 

pg/g 8290 0.154 0.0770 

pg/g 8290 0.109 0.1090 

pg/g 8290 0.0687 0.0069 

pg/g 8290 16.5 0.0017 

pg/g 8290 0.821 0.0001 

pg/g 8290 4.35 na 

pg/g 8290 0.883 na 

pg/g 8290 0.521 na 

pg/g 8290 1.48 na 

pg/g 8290 0.141 na 

pg/g 8290 2.54 na 

pg/g 8290 0.228 U na 

pg/g 8290 1.08 na 

Industrial PRGs 
(pg/g) 

20 0.4286 

WHO = World Health Organization 

PRGs = preliminary remediation goals 

• = foot 

LK107 

HA31 

Regular 

10/15/2002 
0-1' 

Lab TEO 

6.96 0.0696 

1.35 0.0135 

0.258 U 0.0013 

0.258 U 0.0129 

0.138 

0.472 

0.153 

0.377 

0.223 

0.115 

0.099 

0.252 

0.221 

0.161 

0.144 

59 

4.11 

13.7 

3.34 

2.66 

2.92 

0.254 

2.49 

0.214 

1.47 

0.0138 

0.0472 

0.0153 

0.0377 

0.0223 

0.1150 

0.0050 

0.0252 

0.1105 

0.1610 

0.0144 

0.0059 

0.0004 

na 

na 

na 

na 

na 

na 

na 

na 

0.6710 

TEF = toxicity equivalent factor 

TEO = toxicity equivalent quotient 

bgs = below ground surface 
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MINOR SURFACE ELEVAnoN: 2-FOOT 
IN'T'eRVALS 

MAJOR SURFACE ELEVAnoN. IO-FOOT 
1tm::R'JALS 

MCAS El TORO BOUNDARY 

EXlSTlNQ STREAM OR 'o"*.SH 

ESTIMATED EXTeNT OF w,un:: PI..ACEMENT 
(EARTH TECH 2(01) 

REVISED EXTENT Of WASTE PLACEMENT BASED 
ON TRENCHING ACTMTY (MARCH 2000 NCJ 
OCTOBER 2002) 

RSE SOILJSOIL V.&JIOR SAMPUNG LOCATIONS 

PETROLEUM HYDROCARBON 

2,3.7,8 TCOO 2.3,7.8-TETRACHLOROOIBENZOOIOXIN 

NOTES 

1. TOPOGRAPHY COMPILED BY PHOTOGRAMMETRIC METltOO FROM 
AERIAL PHOTOGRAPHY DATED DECEMBER 2001 BY SAN-lO AERIAL 
SURVEYS • 

2. COOROINATESARE IN CALIFORNIA STATE PI.A/IE COOROIN.t.TE SYSTEM, 
HAD n . ZON: S . 

3. ELEVATIONS IN FEET; BENCKI.4AAK BASED ON NORTHAMERICAN 
VERTICAl. [)ATtN , • . 

• • AI..L DETECTED ORGANICS AJ«J ON...Y METALS THAT HAVE EXCEEOED 
THE THRESHOLD CONCENTRATION (PROs) AAE. ~ ON 1l£ FIGlR!. 

5. VAU.JE.S IN REO INDICATE THAT ANALYTE CONCEN'l'RAT1ONS HAVE 
EXCEEDED 80TH THE RESIDENTIAL AND INDUSTRIAL PRO", HCMEVER 
IN CASE Of METAlS, THE CONCENTR.f.TlONS AAE. BEl~THE MCAS EL 
TORO BACKGROUND CONCENTRA liONS IN REO (BNI1996). 

(I , VALUfSIN .1( :EN INDICATE THAT ANALYTE CONCENTRATlONS 
EXCEEDED ONLY THE RESIDEHT1AL PRO. 

7. 2,',7,S-TCOO CONCENTRATlON SHO'MI HERf IS THE TOTAL TOXICITY 
EQUIVALENT aUOTlENTVALUE FOR OIOXINlFUR.t.N GROUP 

NORTH 

'" o '" 120 FEET 

------

Detected Surface Soil Sampling Results -
RSE Investigation 

"." Figure 
Projec1 No. 
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May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationiFeasibi/ity Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

Table 6-22: Statistics of Detected Analytes - Surface Soil Sampling (O-foot to 1-foot bgs) - RSE Investigation 
I I I Minimum and j 

! Number of I I Maximum Detected I 
i Samples I Number of I Concentrations I Frequency of i Detections Above 
i Anal zed a ! Detections ! /k ! Detection % . PRG 

37 491-
37 0.8J-15 30 

............... , .................... 3,,7 

37 ................... 1.........1 .................. ?J.~:§_§~ .. 
0.0.2J-0.1 J 

. P!~tbylpb!b~I~.t.~ ................................................................... . 37[ ........................ 1..4.9_~ ............ . 
Anthracene ................ ....................................................... '2I?........ .................. _, .. ~~J 
.E:!.~~:?9[~1~.~.!bE9.~.~.~~. .................................. . .................. ~ 7 

; 
7 .. 1 7 J-730J 

E:!~J.:l:?9(9.JpYr~J.:le 37 3 L 1 0-1 0.0 .. 3.:: .. 0= .. J= ..................... ; ............................... 8.:: ............................... ; .................................... : ..................................... . 

.E:!~~:?9[~Jf!l,!c:>..~9.r.:l.n1t~~h .. ~eln~.le~_._.................................... ! ..................... ~3X7 .................. 1............ .~5> ............. I. ___ .:8~~JJ..:::-:J1 ... !.~.I~~ ................ 1 .................... J1.4.4 ......................... I ............................ L ............................. . 
E:!.~~:?9(9!!:!!i)p~ .... , ... I .. e.: .. n ..... e., ......... __ ........................................... + ...................... 0 .... 7' .......................... , ....................... 4 .. " ......................... , .............. 7.: ... J= .. -4 ....... :.4 ... : .. 0.: ... J,......................... 11, ............................. , ....................................................... __ ................ . 

. E:!~~.:?9.1~ml,!g~9..~.!b~.t:l.~......, 7 4+ 7 J-51 OJ 

..... ............ .1 37 ; 4.[, ............~~:::::870 .............. , ................... J1 .......................... . ························· .. ··t ...... . 

............................. / 1 97J 3 ................................................ + ·· .... · ................ H._ •••• H ••••• •••••••••••••••••••• ................................................................................... t ..... . 

5 8J-1000 

NOTES: 

a Number of samples analyzed for the specified analyte, including duplicates, if any . 
• All arsenic detections were below former MCAS EI Toro background value of 6.86 mg/kg. 
% = percent 
~g/kg = micrograms per kilogram 
bgs = below ground surface 
J = indicates an estimated value 
mg/kg = milligrams per kilogram 
pg/g = picograms per gram 
PRG = preliminary remediation goal 
TCDD = tetrachlorodibenzodioxin 
TEO = toxicity equivalency quotient 
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Table 6-23: Summary of Detected Analytes - Subsurface SOil (greater than l-foot 10 35 feel bgs) - Previous InvesUgatJon 

Sam e 10: 20242-1095 20242-1102 20242-1109 20242-1106 20242-1097 20242-1112 20242-1111 20242-1113 20242-1098 20242-1108 20242-1100 20242-1105 20242-1096 20242-1099 
Location 10: AA3-H3-01 AA3-2E-{)1 AA3-4E-{)l AA3-H6-01 AA3-H2-{)1 AA3-H4-{)l AA3-H5-{)1 AA3-H4-{)1 AA3-Hl-{)l AA3-5E-{)2 AA3-H8-{)l AA3-H7-{)1 AA3-1E-{)1 AA3-1E-{)2 

Sample Type: Regular Regular Regular Regular Regular Regular Regular Duplicate Regular Regular Regular Regular Regular Regular 

PRGs Background Sample Dale: 03/06196 03107196 03107196 03107196 03106/96 03108196 03108196 03108196 03/06196 03107196 03106196 03107196 03106196 03106/96 

Parameter Residential Industrial (0.95 Quantile) Sample Depth : 4.0' 4.0' 6.0' 6.0' 6.0' 7.0' 7.0' 7$ 10.0' 10.0' 14.0' 18.0' 16.0' 22.0' 

TPH (EPA Method 8015M) Units 

TPH as DIesel mg/I<g 11 U 5600 170 10.7 U 150 42 12 79 10.9 U 15 10.6 U 150 160 61 

VOCs (EPA Method 8260) 
2-Butanone (MEK) 7,300,000 28,000,000 IJ9/kg 160 U 79 U 62U 53U 120 U 64U 53 U 65 U 60 U 50U 59 U 160 U 73 U 90U 
Acetone 1,600.000 6.200,000 IJ9/kg 160 U 100 46 J 53U 120 U 50J 37 J 80 60U 66 59 U 33J 73 U 90U 
Benzene 601 1,315 ~glkg 16 U 7.9 U 6.2 U 5.3 U 12 U 6.4 U 5.3 U 1.7 J 6U 5U 5.9 U 16 U 7.3 U 9U 
Methylene chloride 9,107 20,527 IJ9/kg 16 U 9.2 6.2 U 5.3 U 12 U 6.4 U 5.3 U 6.5 U 6U 5U 5.9 U 14 J 7.3 U 9U 

S¥eoe 1,700,000 1,700,000 IJQ/I<g 16 U 7.9 U 6.2 U 5.3 U 12 U 6.4 U 5.3 U 6.5 U 6 U 5U 5.9 U 16 U 7.3 U 9 U 

SVOCS (EPA Method 8270) 
Benzo(ajanthracene 621 2,110 IJ9/kg 360U 21000 U 1800 U 350U 1800 U 1800 U 270 J 1800 U 360U 380U 350U 3500 U 1700 U 390 U 

Benzo{aJpyrene 62 211 IJ9/kg 280 U 16000 U 190 U 35U 1400 U 1300 U 230' 1400 U 270 U 38U 270 U 2700 U 140 J 39 U 

Benzo[b ]fIuoranthene 621 2,110 IJ9/kg 360U 21000 U 1800 U 350U 1800 U 1800 U 440 1800 U 360U 380U 350U 3500 U 1700 U 390 U 

Chrysene 62.000 211,000 IJ9/kg 360U 21000 U 1800 U 350U 1800 U 1800 U 250 J 1800 U 360U 380U 350U 3500 U 1700 U 390 U 
Diethyl phthalate 48,862,47B 100,000,000 IJ9/kg 360U 21000 U 1800 U 96J 1800 U 1800 U 260 J 1800 U 360U 380U 350U 3500 U 1700 U 390 U 
Auoranthene 2,293,610 22,000,353 IJ9/kg 360U 21000 U 1800 U 350U 1800 U 1800 U 600 1800 U 360U 380U 350U 3500 U 1700 U 390 U 
Indeno(l ,2,3-cd]pyrene 621 2,110 IJ9/kg 360U 21000 U 190 U 35U 1800 U 1800 U 81 1800 U 360U 38U 350U 3500 U 63J 39 U 
Phenanthrene IJ9/kg 360U 21000 U 1800 U 350U 1800 U 1800 U 140 J 1800 U 360U 380U 350U 3500 U 1700 U 390 U 
Pyrone 2,315,951 29,126,201 iJ9/Itg 360U 21000 U 1800 U 350U 1800 U 1800 U 460 1600 U 360U 380U 350U 3500 U 1700 U 390U 

Metsls (EPA Method 6010B)" 
Antimony 31 410 3.06 mg/kg 11 UJ 10.5 U 11.2 U 10.7 U 11 UJ 10.7 U 10.6 U 10.9 U 10.9 UJ 11.4 U 10.6 UJ 10.7 U ~J 12 UJ 
Arsenic 0.39 1.6 6.86 mgIkg 3.05 2.12 2_49 1.81 4_63 4.59 2.85 4.35 3.45 3.23 3.98 1.85 2U') ij2£, 4_54 

Barium 5.400 67,000 173 mgIkg 112 79.4 76 73 101 154 62.3 106 98.3 83.5 79.7 83.9 360 156 
Beryllium 154 1,941 0.669 mg/kg .459 U .294 U .298 U .219 U .361 U .459 U .215 U .407 U .419 U .391 U .533 U .253 U .63 U .558 U 
Cadmium 1.7 7.4 2.35 mgIkg 1.1 U 1.05 U 1.12 U 1.07 U 1.1 U 1.07 U 1.06 U 1.09 U 1.09 U 1.14 U 1.06 U 1.07 U 2.42 1.2 U 
Chromium 211 448 26.9 mgIkg 10.2 10.4 7.04 4.4 13.2 15.8 12.9 16.9 12.3 9.16 13.2 6.88 53.1 14.9 
Cobatt 903 1,921 6.98 mgIkg 3.73 5.33 3_09 2.54 4.1B 5.8 2.97 4.52 4.32 3.5 6.1 2.92 72.8 6.74 

Copper 3,129 40,877 10.5 mgIkg 6.56 10.7 6.48 3.04 9.28 12.7 5.82 12.6 6.56 6.2 11 .3 4.35 2040 12.4 

Lead 150 750 15.1 mg/kg 5.47 9.36 9.72 2.22 12.4 14.7 3.87 11.9 3.58 3.56 3.4 6.47 677 4.42 
Manganese 1,762 19,458 291 mg/kg 211 J 231 156 144 214 J 250 145 213 181 J 123 125 J 149 1350 J 270 J 
Molybdenum 390 5100 NE mg/kg 2.2 UJ 2.1 U 2.24 U 2_14 U 2.19 UJ 2.15 U 2.13 U 2.17 U 2.19 UJ 2.29 U 2.13 J 2.14 U 490 J 3.2 UJ 
Nickel 1.564 20,439 15.3 mgIkg 7.14 13.7 5_03 2.14 U 8.79 11 .6 7.98 10.3 B.07 5.15 9.71 4.92 U 25.4 10.7 
Selenium 391 5,110 0.32 mg/kg 1.1 U 1.05 U 1.12 U 1.07 U 1.1 U 1.07 U 1.06 U 1.09 U 1.09 U 1.14 U 1_06 U 1.07 U 3.4 1.2 U 
thallium 5.2 67 0.42 mg/kg 1.19 U 1.05 U 1.12 U 1.07 U 1.32 U 1.07 U 1.06 U 1.09 U 1.09 U 1.14 U 1.06 U 1.07 U 3.98 1.2 U 
Vanadium 547 7,154 71.8 mg/kg 27.4 35.6 19.7 16.9 27.3 29.5 18 26.9 32.6 22.B 37.9 20 38.1 43.4 
Zinc 23,463 100,000 77.9 mgIkg 37.7 J 45.9 J 35.9 26.2 43J 50.7 26.2 45.9 36.4J 32.5 34.1 J 27.5 J 6030 J BBJ 
OloxJnslFurans (EPA Method 8290) 

pg/g C 1.2.3,4,6,7,B-HPCDD 4.3 J NA 39 NA NA NA NA NA NA NA NA NA NA NA 
1.2.3,4,6,7,B-HPCDF pg/g 1.7 U NA 2.7 UJ NA NA NA NA NA NA NA NA NA NA NA 

_ , .2.3.4,7,8,9-HPCOF pg/g 0.72 U NA 0.99 UJ NA NA NA NA NA NA NA NA NA NA NA 
........ 1.2.3,4,7,B-HCDD pg/g 0.64 U NA 0.86 UJ NA NA NA NA NA NA NA NA NA NA NA 

1,2,3,4,7,B-HCDF pg/g 0.41 U NA 0.66 U NA NA NA NA NA NA NA NA NA NA NA 
1,2,3,6,7,B-HCDO pg/g 0.66 U NA 1.5 UJ NA NA NA NA NA NA NA NA NA NA NA 
1,2,3,6,7,B-HCDF - pg/g 0.39 U NA 0.66 U NA NA NA NA NA NA NA NA NA NA NA 
1,2,3.7,B.9-HCDO - pg/g 0.91 U NA 1.1 UJ NA NA NA NA NA NA NA NA NA NA NA 
1,2,3,7,B.9-HCDF pg/g 0.77 U NA 0.80 U NA NA NA NA NA NA NA NA NA NA NA 
1.2,3,7,B-PECDO pg/g 0.82 U NA 1.2 U NA NA NA NA NA NA NA NA NA NA NA 
1,2,3,7,B-PECDF pg/g 0.49 U NA 0.74 U NA NA NA NA NA NA NA NA NA NA NA 
2,3,4,6,7,B-HCDF pg/g 0.42 U NA 0.71 U NA NA NA NA NA NA NA NA NA NA NA 
2,3,4,7,B-PECDF pg/g 0.48 U NA 0_73 U NA NA NA NA NA NA NA NA NA NA NA 
2,3,7,B-TCDD 3.9 27 pg/g 0.79 U NA 0.78 U NA NA NA NA NA NA NA NA NA NA NA 
2,3,7,B-TCDF pg/g 0.42 U NA 0.66 UJ NA NA NA NA NA NA NA NA NA NA NA 
HPCDOs (total) pg/g 8.6 NA 66 NA NA NA NA NA NA NA NA NA NA NA 
HPCDFs (total) pg/g 1.8 NA 6.8 J NA NA NA NA NA NA NA NA NA NA NA 
HCDDs (Ictal) - pg/g O.BB U NA 4.1 J NA NA NA NA NA NA NA NA NA NA NA 
HCDFs (Iotal) pg/g 0.77 U NA 1.6 U NA NA NA NA NA NA NA NA NA NA NA 
DCDD pg/g 40 NA 330 J NA NA NA NA NA NA NA NA NA NA NA 
OCDF pg/g 5.9 J NA 10 J NA NA NA NA NA NA NA NA NA NA NA 
PECDOs (total) pg/g 0.82 U NA 1.2 U NA NA NA NA NA NA NA NA NA NA NA 
PECDFs (total) pg/g 0.77 U NA 2.0 U NA NA NA NA NA NA NA NA NA NA NA 
TCDOs (total) pg/g 0.79 U NA 0.78 U NA NA NA NA NA NA NA NA NA NA NA 
TCDFs (Ictal) pg/g 0.54 U NA 0.66 UJ NA NA NA NA NA NA NA NA NA NA NA 
TEQ o1al 2 3 7 IHCOO 3.9 27 DQ/Q 0.048 NA 0.424 NA NA NA NA NA NA NA NA NA NA NA 
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_ Table 6-23' Summary of Detected Analytss· Subsurface SoIlJ9reater than Hoot to 35 feet bas) • Previous InveatJaatJon (j Samj>lelO. 20242·1101 20242·1103 20242·1110 20242· 1114 
Location 10: AA3-1E-03 AA3-2E-ll2 AA3-3E'()1 AA3-3E.Q2 

Sample Type: Regul... Regular Regular Regular 

PRGs Background Sample Date: 03106196 03107/96 03108/96 03108/96 

Parameter ResIdential Industrial (0.95 Quantile) Sample Depth : 20.0' 22.0' 22.0' 22.0' 

TPH (EPA Method 8015M) Units 

TPH as Diesel mgIkg 12 U 130 63 110 

VOCs (EPA Method 8260) 
2·!lu1anone (MEK) 7,300,000 28,000,000 iJ9Ikg 78 U 66 U 67 U 52J 

Acetone 1,600,000 6,200,000 iJ9/kg 78 U SOJ 40 J 230 J 

Benzene 670 1,500 iJ9/kg 7.8 U 6.6 U 6.7 U 6.3 U 

Methylene chloride 8,900 21,000 · iJ9Ikg 7.8 U 7.7 6.7 U 6.3 U 

Sjyrene 1,700,000 1,700,000 · iJ9/kg 7.8 U 6.6 U 6.7 U 6.3 U 

SVOCS (EPA Method 8270) 
Benzo(a)anthracene 621 2,110 iJ9/kg 400U 2000 U 400U 3800 U 

Benzo(aJpyrene 62 211 iJ9Ikg 300U 1500 U 310 U 2900 U 

Benzo{b]fluo<anlhene 621 2,110 iJ9/kg 400 U 2000 U 400U 3800 U 

Chrysene 62,000 211,000 iJ9/kg 400U 2000 U 400 U 3800 U 

DIethyI phthalate 48,862,478 100,000,000 iJ9/kg 100 J 2000 U 400U 3800 U 

Auoranthone 2,293,610 22,000,353 iJ9Ikg 400 U 2000 U 400U 3800 U 

Indeno{l.2.3-cd]pyrene 621 2,110 iJ9/kg 400U 2000 U 400 U 3600 U 

Phenanthrene · iJ9/kg 400U 2000 U 400 U 3800 U 
Pyrone 2,315,951 29,126,201 iJ9/k!!. 400U 2000 U 400 U 3800 U 

Metals (EPA Method 6010B)" 
Antimony 31 410 3.06 mg/kg 12 UJ 12.1 U 12.2 U 11 .5 U 

Arsenic 0.39 1.6 6.86 mgIkg 6.78 6.47 4.92 6.56 

arium 5,400 67,000 173 mgIkg 156 101 86.8 100 

Ber,11ium 154 1,941 0.669 mgIkg .618 U .419 U .35 U .467 U 

Cadmium 1.7 7.4 2.35 mg/kg 1.2 U 1.35 1.22 U 1.15 U 

Chromium 211 448 26.9 mgIkg 21 .1 23.8 16 14.1 

Cobalt 903 1,921 6.98 mgIkg 4.97 4.03 2.21 4.31 

Copper 3,129 40,877 10.5 mgIkg 7.9 17.2 4.3 25.8 

Lead 150 7SO 15.1 mgIkg 5.1 24.6 2.96 6.13 

Manganese 1,762 19,458 291 mg/kg 185 J 175 124 169 

Molybdenum 390 5100 NE mg/kg 2.4 UJ 7.81 2 .45 U 2.3 U 

Nickel 1,564 20,439 15.3 mgIkg 11 .5 9.87 6.61 8.51 

Seenium 391 5,110 0.32 mg/kg 1.2 U 1.21 U 1.22 U 1.15 U 

ThaUlum 5.2 67 0.42 mgIkg 1.22 U 1.21 U 1.22 U 1.15 U 

Vanadium 547 7,154 71 .8 mg/kg 43.2 39.7 25.8 33.8 

Zlnc 23,463 100,000 77.9 rTlQ/kg 52.6 J 72 J 34.7 37.6 

DloxlnslFurms (EPA Method 8290) 
1,2,3,4,6,7,&-HPCOO · pg/g NA NA NA NA 

1,2,3,4,6,7,&-HPCDF · pg/g NA NA NA NA 

I ,2, 3,4,7,8,~HPCOF pg/g NA NA NA NA 
1,2,3,4,7,&-HCDO pg/g NA NA NA NA 
1,2,3,4,7,&-HCOF pg/g NA NA NA NA 
1,2,3,6,7,&-HCDD · pg/g NA NA NA NA 
1,2,3,6,7,&-HCOF · pg/g NA NA NA NA 
1,2,3, 7 ,8,~HCDD · pg/g NA NA NA NA 
1 ,2,3,7 , 8,~HCOF · pg/g NA NA NA NA 

1,2,3,7,&-PECOO pg/g NA NA NA NA 
1,2,3,7,&-PECDF · pg/g NA NA NA NA 

2,3,4,6,7,&-HCDF · pg/g NA NA NA NA 
2,3,4,7,&-PECOF · pg/g NA NA NA NA 
2,3,7,&-TCDD 3.9 27 pg/g NA NA NA NA 
2,3,7,&-TCOF · · pg/g NA NA NA NA 
HPCOOs (total) pg/g NA NA NA NA 
HPCOFs (total) pg/g NA NA NA NA 
HCDOs (total) · pg/g NA NA NA NA 
HCOFs (total) · pg/g NA NA NA NA 
DCOO · pg/g NA NA NA NA 

DCOF · pg/g NA NA NA NA 
PECOOs (total) · pg/g NA NA NA NA 
PECOFs (total) · pg/g NA NA NA NA 
TCDDs (total) pg/g NA NA NA NA 
TCOFs (total) pg/g NA NA NA NA 
TEQ IT otal 2 3,7 II-TCDD 3.9 27 pg/g NA NA NA NA 
NuTES: 

U = Indicates the analyle was not detected at or above the stated limit. 
UJ = indicates the analyte was not detected at or above the stated limit. The sample detection lim~ Is an estimated value. 
J ::; indicates an estimated value. 

TPH = total petroleum hydrocarbons 
EPA = Environmental Protection Agency 
PRG = preliminary remediation goals 
vee = volatile organic oornpound mg/kg = milligrams per kilogram 

iJ9/kg = micrograms per kilogram 

pg/g = picogram per per kilogram 
NE = not established 

SVDCs = semivolatile organic oornpounds 
AA3 = Anomaly Anee 3 
RSE = Removal Sne EvaluatiOn 

20242·1107 20242·1117 20242·1 118 
AA3-5E'()l AA3-5E-03 AA3-5E-03 

Regular Regular Duplicate 

03107/96 03109196 03/09/96 

22.0' 22.0' 22.5' 

13 220 130 

52U 10 J 13 J 

46 J 31 J 98 
5.2 U 5.9 U 5.9 U 
5.2 U 3.2 J 34 
5.2 U 5.9 U 5.9 U 

390 U 780 U 390 U 
290 U 590U 290 U 

390 U 780 U 390U 
390U 780 U 390U 

390U 780 U 390 U 

390U 780 U 390 U 
390U 780 U 390 U 
390 U 780 U 390 U 
390 U 780 U 390 U 

11.7 U 11.8 U 11.7 U 

U4' 3.25 3.05 
68.5 88.6 93.5 
.378 U .357 .363 
1.17 U 1.18 U 1.17 U 

8.3 7.29 8.08 
3.43 3.27 3.6 

4.79 7.48 7.12 
3.7 4.73 3.93 

91 .2 136 136 

2.35 U 2.37 U 2.35 U 
5.32 7.28 7.4 

1.17 U 1.18 U 1.17 U 

1.17 U 1.18 U 1.17 U 
20.8 20.6 22.6 
21 .9 37.5 34.7 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA = not analyzed 

'= foot 

. = PRGs or bacl<ground concentration values not established for this particular analyte. 

10 = identificatiOn 

a For metals. 
Values in bold and In highlighted cells Indicate concentratiOns above the MCAS EI Torn background concentrations (BNI1996) and their respective residential and Industrial PRGs. 
Values in bold and italic/zed indicate concentrations e><ceeding the MCAS EI Torn background concentrations (BNll996) and residential PRGs; however, their values are below the Industrial PRGs. 

Values in bold indicate concentrations above their respective residential and industrial PRGs, but below the MCAS EI Taro background concentrations (BNll996). 

Values ~ indicate concentrations above the residential PRGs only, but below the MCAS EI Taro background concentrations (BNll996) and industrial PRGs. 

• Values In bold and In highlighted cells indicate that the partIcUlar analyle has concentrations exceeding Its residential and industrial PRGs. 
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20242·1104 20242·11 16 20242·1115 
AA3-6E-{)l AA3-7E-{)1 AA3-3E.Q3 

Regular Regular Regular 

03107/96 03/08/96 03/08196 
22.0' 22.0' 35.0' 

260 370 1100 

100 U 52U 11 J 
100 J 52U 77 

10 U 5.2 U 5.9 U 

11 3J 2.7 J 
10 U 32 5.9 U 

3800 U 10000 U 390 U 
2900 U 1000 U 290U 

3800 U 10000 U 390 U 
3800 U 10000 U 390 U 
3800 U 10000 U 390 U 
3800 U 10000 U 390 U 
3800 U 1000 U 390 U 
3800 U 10000 U 390 U 
3800 U 10000 U 390 U 

11.5 U 10.4 U 11.7 U 
2.99 2.6 4.82 
95.5 55.5 98.1 
.302 U .29 .499 
1.15 U 1M 1.17 U 
9.34 10.8 11 .2 
3.55 6.97 4.36 
6 .92 11 .1 7.91 
5.53 122 4.39 
168 181 107 

2.29 U 2.07 U 2.34 U 
6.79 8.26 7.12 
1.15 U 1.04 U 1.17 U 
1.15 U 1.04 U 1.17 U 
25.9 21.6 26.8 
39.2 J 146 32.5 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
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May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

Table 6-24: Statistics of Detected Analytes - Subsurface Soil Sampling (greater than 1-foot to 35 feet 
bgs) - Previous Investigation 

I I Minimum and 
I ~ Maximum 
I Number of 

Number of I 
Detected 

I Samples Concentrations Frequency of 
Analyte I Analyzed a Detections! (~g/kg) Detection(% ) 
TPH as Diesel (mg/kg) 24 19 12 - 5600 79 

2-Butanone (MEK) 11J - 5 17 

Acetone m 31J - [I 

Benzene 24 1 1.7J 4 

Methylene chloride 24 2.7 - 33 

Styrene 24 1 32 4 

Benzo[a]anthracene 24 1 27 4 

Benzo[a]pyrene 24 2 140J and 230 8 

Benzo[b ]fluoranthene 24 1 440 4 

Chrysene 24 1 250J 4 

Diethyl phthalate 2 100J and 260J 8 

Fluoranthene 24 1 60u 4 

Indeno[1,2,3-cd]pyrene 24 2 63J 8 

Phenanthrene 24 1 14 4 

Pyrene 24 1 460 4 

Antimony (mg/kg) 24 1 46J 4 

Arsenic (mg/kg) 24 24 1.81-211 100 

Cadmium (mg/kg) 24 , 3 1.35 - 2.42 13 
Chromium (mg/kg) ""~"~m __ 1 

24 4.4-53.1 100 

Cobalt (mg/kg) 24 2.21 -72.8 100 

Copper (mg/kg) 

~ 
24 3.042::-=~~7;~1 100 

Lead (mg/kg) 24 2.22 -67 100 

Manganese (mg/kg) 24 91.2 "I.jOUJ -IUU 

Molybdenum (mg/kg) ?.d. i 3 2.13J " 490J 13 

Nickel (mg/kg) 24 22 5.03 -25.4 92 

Selenium (mg/kg) 1 3.4 4 

Thallium (mg/kg) 2 1 3.9u 

Vanadium (mg/kg) 24 16~ 100 

! 21.9-Zinc (mg/kg) 24 100 

TotaI2,3,7,8-TCDD 2 2 I 0.0476 - 0.424 100 
(pg/g) 

Notes: 

• Background concentrations not established for this analyte. 
a Number of samples analyzed for the specified analyte, including duplicates, if any. 
% = percent 
Ilglkg = micrograms per kilogram 
bgs = below ground surfaceJ = indicates an estimated value 
mg/kg = milligrams per kilogram 
pg/g = picograms per gram 
PRG = preliminary remediation goal 
TPH = total petroleum hydrocarbons 
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I Detections Above 
i Former MCAS EI 

Detections! Toro Background 
Above i Concentrations and 
PRGs PRGs 

- -
........................................................................... 

- -
...................................................... ................... 

-
....................................................... 

- -
- -

- -
- -
1 -
- -

- -
- -

• ........................... _ ••••••• HHHH •••••• 

- -
............................................ _-_ ...... 

- -
- -

1 1 

24 2 

2 1 

- -

- -
- -

1 1 

1 1* 
j - -

- -
-

- -
......................... ............... 

- -
- -
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~" 6.4.3 Summary of Soil Sampling Results 
\ 

,) Based on the results of the two trenching activities (previous and RSE investigations) and subsurface 
exploration during the soil gas survey, it was continned that there is an average of 4.S feet of soil 
cover with isolated areas having 2 feet of soil cover over the construction debris. The purpose of the 
surface soil sampling was to quantify the risk due to chemical contamination in surface soil (existing 
soil cover) to human and ecological receptors at the site. 

. " 
) 

') 
J 

The purpose of subsurface soil sampling was to help adequately characterize the nature of the debris 
and evaluate the risk of adverse human health and ecological effects at this site. 

For surface soils (O-foot to I-foot bgs), no VOCs were detected in any of the surface soil samples 
(37 samples at 33 locations). Petroleum hydrocarbons were detected at very low concentrations 
ranging from 0.02 J mg/kg to 160 mg/kg. Only S SVOCs (benzo[a]anthracene, 
benzo[b]fluoranthene, benzo[k]fluoranthene, B[a]P and dibenz[a,h]anthracene) at only 1 location 
(HAlS) out of 33 surface soil sampling locations exceeded residential PRGs. 2,3,7,8-TCDD 
exceeded its residential PRG at only 1 out of 9 surface soil sampling locations (HA26) where 
samples were collected and analyzed for dioxins and furans. All metals that were analyzed were 
either less than PRGs or within the background concentrations at all 33 surface soil sampling 
locations. It can be concluded that metals are detected in the surface soil at a frequency that reflects 
their natural variation in the soils. In subsurface soil samples, with the exception of common 
laboratory contaminants such as acetone, 2-butanone, and methylene chloride, the frequency of 
detection of the VOCs and SVOCs is less than 4 percent and 8 percent, respectively. None of the 
detected VOCs exceeded residential or industrial PRGs. Only 1 SVOC (B[a]P) in only 1 sample 
(20242-1111) out of24 samples exceeded its residential PRG . 

Asbestos and perchlorate were not detected in any of the subsurface soil samples. Of 24 samples 
analyzed, 19 samples had detected concentrations of diesel range petroleum hydrocarbons. Of these 
19 detections, 2 had concentrations of 1,100 mg/kg and S,600 mg/kg; all others ranged from 12 to 
370 mg/kg. The maximum concentrations of all the metals that were detected above background 
levels and residential PRGs (antimony, arsenic, cadmium, lead, and molybdenum) and the maximum 
number of metals that exceeded background concentrations are reported from one sample (20242-
1096) collected from Trench IE at 16 feet bgs. Metal analytical results indicated high variability in 
concentrations of metals at the site, which is not uncommon and can be attributed to natural 
conditions. Only 2 in 24 samples for arsenic and only 1 in 24 samples for antimony, cadmium, lead, 
and molybdenum exceeded both background concentrations and PRGs. 

These sampling results and the physical characterization of areas that contained significant volumes 
of construction debris support the previous conclusions that only construction-related debris was 
placed at AA 3. In addition, characterization of the near-surface soil does not show that significant 
levels of contamination exist. These data, coupled with the human health and ecological risk 
assessments, can be used to develop a response action that is protective of human and ecological 
receptors. 

6.5 GROUNDWATER 

The RSE DQO Decision Rule #4 of the RSE investigation recommended additional groundwater 
sampling if the groundwater was not adequately characterized ... 

Four wells (MWOl through MW04) existed at the site before the RSE investigation The well 
locations are presented on Figure 4-1. Wells MWOS through MWI0, including dual nested wells at 
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MW09, were installed as part of the RSE investigation. Monitoring Wells MW03 and MW06 were 
installed as up gradient wells and MW01, MW02, and MWI0 (screened in bedrock) were installed as 
downgradient wells. Sample results from Wells MW02, MW04, and MWI0 were used to 
characterize the groundwater from the deepest section of the fill (south and northeast of the 
intersection of cross section lines AA 3-2-2' and AA 3-12-12' [see Figure 5-7]). 

Dual nested Wells MW09A and MW09B were installed close to the debris between existing Well 
MWO 1 and Well MW08 to verify if multiple water bearing zones were present at the site and to 
evaluate if there is any radial migration of constituents in groundwater from the lowest portion of the 
debris placement area. 

Additional groundwater Monitoring Wells, MWll through MWI4, were installed in February 2005. 
Wells MWll, MWI2, and MW14 were installed within the waste placement area and Well MW13 
was installed as an upgradient well. Well MW 14 was installed at a location where the waste and 
groundwater interface was encountered (i.e., the groundwater at this location was encountered within 
the waste). It was presumed that these would provide conclusive evidence of whether the wastes that 
are placed at AA 3 are adversely impacting the groundwater. 

As part of previous sampling events (4 November 1999 and 20 April 2000), the existing four wells 
(MWOl, MW02, MW03, and MW04) were gauged and sampled. The samples were analyzed for 
petroleum hydrocarbons, VOCs, SVOCs, metals, perchlorate, nitrates, and radionuclides. A 
summary of detected analytes from these previous sampling events is presented in Table 6-25. 

6.5.1 November 1999 Groundwater Sampling Event 

Five groundwater samples (including a duplicate at MWO 1) were collected during the November 
1999 sampling event. An anomalous detection (less than its MCL of 13 ~g/L) of methyl tertiary 
butyl ether (MTBE) was reported from the sample and its duplicate (2.6 J and 2.5 J ~g/L) collected 
from Well MWOl during the November 1999 sampling event. In Well MW03, selenium was the 
only metal that was detected at a concentration (50.3 J.lg/L) slightly exceeding its MCL value (50 
~g/L). Gross alpha concentrations from all wells exceeded the MCL value of 15 picocuries per liter 
(pCilL). 

6.5.2 April 2000 Groundwater Sampling Event 

Four samples were collected during the April 2000 sampling event. The MTBE detection in the 
November 1999 sampling event from Well MWOl was not confirmed in the April 2000 sampling 
event. Chromium was detected in Well MW02 (357 ~g/L) above its MCL value (50 ~g/L). Of all the 
radionuclides detected, only gross alpha and uranium (MCL 0[20 pCilL) concentrations exceeded 
the MCL value in all of the wells. 

6.5.3 December 2002 Sampling Event - Round 1 RSE Investigation 

Twelve groundwater samples (including one duplicate from Well MWlO) were analyzed for 
petroleum hydrocarbons, VOCs, SVOCs, metals, and perchlorate (Appendix B). A complete data set 
for Round 1 groundwater sampling is presented in Appendix B. Radionuclide analyses were not 
conducted for groundwater because Phases I and II radionuclide evaluations (Earth Tech 2001) 
concluded that the radionuclides in the groundwater were naturally occurring, and not anthropogenic, 
and there was no evidence that the gross alpha and gross beta detected at the former MCAS El Toro 
were caused by Marine Corps activities. Therefore, no further evaluation of the origin of the 
radionuclides in groundwater was recommended. The December 2002 groundwater 
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Table 6-25' Summary of Detected Analytes - Groundwater Sampling - AA3 Previous Sampling Events 

Regulatory Sample 10: 

Threshold Location 10: 

Concentrations Sample Type: 

Parameter (llg/L) Sample Oate: 

vacs (EPA 8260A) Unit 

Methyl tert-butyl ether (MTBE) 13c IlglL 

Metals (EPA 6010) 
Arsenic SOc IlglL 
Chromium SOc Ilg/L 

Manganese SOd 1l9/L 
Selenium SOc IlglL 

Zinc - Ilg/L 

Miscellaneous 
Nitrate (NO') (EPA 300.0) 45c mg/L 

Radionuclides 
Americium 241 (ASTM 03972) - pCi/L 

Thorium 228 (ASTM 03972) - pCilL 

Thorium 230 (ASTM 03972) - pCilL 
Thorium 232 (ASTM 03972) - pCi/L 

Total Uranium (ASTM 03972) 20"c pCi/L 

Lead 210 (ASTM 05811M) - pCilL 

Total (Radium 226) (EPA 903.0) 5b. c pCi/L 

Gross Alpha (EPA 9310) 15c pCilL 

Gross Beta (EPA 9310) SOc pCilL 

Radium 228 (EPA 904.0) fib pCi/L 

Notes. 

20242-987 20242-990 20242-1123 20242-984 20242-1124 
AA3-MW-01 AA3-MW-01 AA3-MW-01 AA3-MW-02 AA3-MW-02 

Regular Ouplicate Regular Regular Regular 

11/03/99 11/03/99 04/19/00 11102/99 04/19/00 

2.6 J 2.5 J 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 10 U 
50 U 50 U 50 U 50 U 357 

80.2 77.1 20 U 259 433 
5.47 J 9.32 J 12.9 U 18 U 11.8 U 

20 U 20 U 20 U 29.4 20 U 

1.33 1.32 NA 3.23 NA 

NA NA 0.026 NA 0.016 
NA NA 0.056 U NA 0.097 U 
NA NA 0.119 U NA 0.13 U 
NA NA 0.008 U NA 0.Q15 U 

NA NA 47.4 NA 31.63 
NA NA 0.49 J NA 0.45 J 
NA NA 0.09 NA 0.1 

34.6 35.3 27.6 23.5 28.3 
11.4 11.5 21.8 34.7 22.7 
NA NA 0.66 NA 0.29 

U = indicates the analyte was not detected at or above the stated limit. 
J = indicates an estimated value. 
MCL = maximum contaminant level 

20242-989 
AA3-MW-03 

Regular 

11/03/99 

10 U 

10 U 
50 U 

20.9 

50.3 
20 U 

1.14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

35.5 
12.8 

NA 

Ilg/L = micrograms per liter 
mg/L = milligram per liter 
pCi/L = picocuries per liter 
AA3 = Anomaly Area 3 
NA = not analyzed 

- = Regulatory Threshold Concentrations not established for this particular analyte. 
EPA = Environmental Protection Agency 

ASTM = American Society of Testing and Materials 
vac = volatile organic compound 

• The regulatroy threshold limit is for total uranium constituents. 
b The regulatory threshold limit is for total radium constiuents. 

10 = identification 

c Value represents the stringent concentration of Federal and California MCLs. 

d Value represents the secondary MCl. 
Values in bold indicate that the particular analyte had exceeded its regulatory threshold limit. 
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20242-1120 20242-981 20242-1122 

AA3-MW-03 AA3-MW-04 AA3-MW-04 
Regular Regular Regular 

04/18/00 11/01/99 04/19/00 

10 U 10 U 10 U 

10 U 26.4 23.2 

50 U 50 U 50 U 

20 U 48.1 20 U 

37.7 22.8 19.4 U 

20 U 20 U 20 U 

NA 5.52 NA 

0.018 NA 0.012 

0.04 U NA 0.027 U 

0.114 U NA 0.144 U 

0.011 U NA 0.057 U 

50.02 NA 56.01 
0.51 J NA 0.93 J 
0.02 NA 0.35 

35.7 50 45.9 
30 20.5 34.8 

-0.01 NA 0.13 
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samples were collected as part of the fIrst sampling event of the RSE investigation. Detected analytes 
from this sampling event are presented in Table 6-26. 

VOCs were not detected in any of the wells sampled with the exception of detection of chloroform 
(0.61 ~g/L compared to its MCL of 100 ~g/L) at MW08. 

Random and very low detections (much lower than tap water PRGs) of diethylphthalate (non-detect 
to 2 J ~g/L in MW01 and MW08), rn/p-creosol (non-detect to 6 J ~g/L in MW02), and phenol 
(non-detect to 12 ~g/L in MW02) were reported. 

A groundwater sample collected from Well MW01 had nickel concentrations (105 ~g/L) exceeding 
the MCL of 1 00 ~g/L. Chromium concentrations in MW02, exceeding the MCL in the April 2000 
sampling event was confIrmed in the December 2002 sampling event (296 ~g/L). 

Motor oils (0.37 milligrams per liter [mg/L]) and petroleum hydrocarbons as diesel fuel (1.3 mg/L) 
were the other analytes reported from this well. No other well reported motor oils or petroleum 
hydrocarbons as diesel, except for trace detection (0.008J mg/L) of diesel fuel in MW08. 

6.5.4 March 2003 Sampling Event - Round 2 RSE Investigation 

Fourteen groundwater samples (including three duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, metals, and perchlorate. A complete data set for Round 2 
groundwater sampling is presented in Appendix B. 

The March 2003 groundwater samples were collected as part of the second RSE investigation 
sampling event. Detected ana1ytes from this sampling event are presented in Table 6-26. 

No VOCs were detected in any of the wells sampled with the exception of 4-methyl-2-pentanone 
(detections of 0.3 ~g/L, 0.5 ~g/L, and 2 ~g/L at three wells). No SVOCs were detected in any of 
wells sampled with the exception of low detection of butyl benzyl phthalate (0.7 ~g/L) in one well 
and bis(2-ethylhexyl)phthalate (2 ~g/L) in one well. 

The chromium concentrations in MW02 were signifIcantly below the MCL concentration of 50 
~g/L. In contrast, chromium concentrations in Well MW02 during the April 2000 and December 
2002 sampling events were 357 ~g/L and 296 ~g/L, respectively. Chromium concentrations in the 
MW01 groundwater sample and its duplicate were 203 ~g/L and 120 ~g/L, respectively. All 
groundwater samples had nickel concentrations signifIcantly lower than its MCL value of 1 00 ~g/L. 
At one well, thallium was reported at a concentration of 5.7 )lg/L, exceeding its MCL of 5 )lg/L. 

Motor oils (0.08 J mg/L) and petroleum hydrocarbons as diesel fuel (0.2 J mg/L) were the other 
analytes reported from MW02. No other well sampled reported motor oils or petroleum 
hydrocarbons as diesel. 

The results were consistent with the previous sampling events. 

6.5.5 November 2003 Sampling Event - Round 3 RSE Investigation 

Fourteen groundwater samples (including three duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, metals, and perchlorate. A complete data set for Round 3 
groundwater sampling is presented in Appendix B. 
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The November 2003 groundwater samples were collected as part of the third sampling event of the 
RSE investigation. Detected analytes from this sampling event are presented in Table 6-26. 

VOCs and SVOCs were not detected in any ofthe wells sampled. 

All groundwater samples reported metal concentrations that were lower than their respective MCL 
values, in particular, chromium, nickel, and thallium. The chromium concentrations in Wells MWOl 
and MW02 were significantly below the MCL concentration of 50 Ilg/L. 

Petroleum hydrocarbons as gasoline were detected in seven wells ranging from 0.02 J mg/L to 0.03 
J mg/L. There were no detections of motor oils or petroleum hydrocarbons as diesel in any of the 
wells sampled. 

6.5.6 April 2004 Sampling Event - Round 4 RSE Investigation 

Eighteen groundwater samples (including five duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, metals, and perchlorate. A complete data set for Round 4 
groundwater sampling is presented in Appendix B. 

At selected wells, the sampling suite for this round also included dissolved metals and hexavalent 
chromium analyses. Groundwater samples were collected from upgradient Well (MW06) and 
downgradient Wells MWOl and MW02 for dissolved metals (EPA Method 6010) and hexavalent 
chromium (EPA Method 7199) analysis. Dissolved metal analysis was conducted to distinguish the 
dissolved metal concentrations from the total metal concentrations. A comparison of dissolved and 
total metal concentrations in the upgradient well with the dissolved and total concentrations in the 
downgradient wells was also conducted to help in the fate and transport evaluation of inorganic 
constituents. Hexavalent chromium analysis was performed to evaluate if there was any contribution 
of hexavalent chromium in the total chromium value reported from the selected wells. 

The April 2004 groundwater samples were collected as part of the fourth sampling event of the RSE 
investigation. Detected analytes from this sampling event are presented in Table 6-26. The results are 
consistent with the previous November 2003 sampling event. 

VOCs and SVOCs were not detected in any of the wells sampled. 

All groundwater samples reported metal (total and dissolved) concentrations that were lower than 
their respective MCL values, in particular, chromium, nickel, and thallium. The dissolved metal 
concentrations reported from Wells MWO I, MW02 and MW06 groundwater samples were 
comparable to their total metal concentrations. The chromium concentrations in Wells MWOI and 
MW02 were significantly below the MCL concentration of 50 Ilg/L. Downgradient well samples that 
were analyzed for hexavalent chromium (MWOl and MW02) reported no hexavalent chromium 
contribution. However, up gradient Well MW06, reported hexavalent chromium at a concentration of 
0.24Ilg/L. 

Petroleum hydrocarbons as gasoline were detected in 10 wells ranging from 0.02 J mg/L to 
0.04 J mg/L. There were no detections of motor oils or petroleum hydrocarbons as diesel in any of 
the wells sampled. 
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Table 6-26' Summary of Detected Analytes - Round 1 throu9h Round 8 Groundwater Samplin9 RSE Investigation -
WELL 10: AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl AA3-MWOl 

Regulatory EPA 10: LK256 LK332 LK333 LK362 LK363 LK391 LK392 LK393 LK394 LK419 LK420 LK421 LK454 LK455 LK456 LK484 LK485 LK524 LK525 

Threshold SAMPLE DATE: 1213/2002 411/2003 4/1/2003 1111812003 11/1812003 41612004 41612004 41612004 41612004 71612004 71612004 71612004 101712004 101712004 101712004 212312005 2123/2005 4/2812005 4/2812005 

Concentrations SAMPLE TYPE: Regular Regular Duplicate Regular Duplicate Regular Regular Duplicate Duplicale Regular Regular Duplicate Regular Duplicate Regular Regular Regular Regular R_egular 

PARAMETER (~q/L) ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 

PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mg/l 8015BDRO O.096U 0.096 U O.096U 0.13U 0.13U O.096U - 0.096 U - 0.096 U - 0.03J 0.096 U 0.096 U - O.096U - O.096U -
Diesel Fuel - mg/L 8015BDRO O.096U 0.096 U O.096U O.096U 0.096 U O.096U 0.096 U 0.096 U - 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 
Gasoline - mg/L 8015B ORO 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.02J - 0.03J - 0.1 U - 0.1 U 0.05J 0.1 U - 0.1 U - 0.1 U 

VOCs 
4-Methyl-2-Pentanone - ug/l 8260B SOU SOU SOU SOUJ SO UJ SO UJ - SOUJ - SOU - SOU 50UJ SO UJ - SOU - SOU -
Chloroform 100' ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - 0.11 U - 0.11 U 0.1 U 0.1 U - 0.1 U - 0.1 U -
2-Butanone (MEK) - ug/L 8260B 100U 100UJ 100 UJ 100 UJ 100UJ 100 UJ - 100 UJ - 100 UJ 100UJ 100 U 100U 100UJ - 100U 
Methylene Chloride - ug/L 8260B 3U 3U 3U 3U 3U 3 UJ - 3 UJ - 3U - 3U 3U 3U - 3U 3U 

SVOCs 
4-Methylphenol 180' ug/L 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U - 9.6 U - 9.6U -
Acenaphthene - ug/L_ 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 
Anthracene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48U O.48U 0.48U - 0.48U - 0.48U 

Benzo(a)anthracene 0.04' uglL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U - 0.48U O.48U 0.48U - 0.48U - 0.48U -
Benzo(a)pyrene 0.2' uglL 8270SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U - 0.19U - 0.19U - 0.19U 0.19U 0.19U - 0.19U - 0.19U -
Benzo(b )fluoranthene 0.04' uglL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U - 0.48U O.48U 0.48U - 0.48U - 0.48U -
Benzo(g.h,i)perylene - ug/L 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48 U O.48U 0.48U 0.48U 0.48U 
Bis(2-Ethylhexyl)Phthalate - ug/L 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.6U 
Bis(2-<:hloroethoxy)methane - uglL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U 
Butyl Benzyl Phthalate - ug/L 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 9.6U - 9.6U 
Chrysene 0.4' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U - 0.48U 0.48U 0.48U - O.48U - 0.48U 
Dibenz(a.h)anthracene - ulllL 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 

Diethyl Phthalate 29000' uglL 8270C 2J 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U - 9.6U - 9.6U -
Fluoranthene - ug/l 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U 0.48U 
Fluorene - ug/L 8270SIM 0.48U 0.48 U 0.48U 0.48U O.48U 0.48U - 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U 0.48U 

Indeno( 1.2.3-<:.d)pyrene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U - 0.48U 0.48U 0.48U - 0.48U - 0.48U -
Napthalene - ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - O.48U 0.48U 0.48U - 0.48U 0.48U -
Phenanthrene - ug/L 8270SIM 0.48U O.48U 0.48U O.48U 0.48U 0.48U - 0.48U - 0.48U - 0.48U 0.48U 0.48U 0.48U - 0.48U 

Phenol 22000' uglL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U - 9.6U - 9.6U -
Pyrene - uQ/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U 0.48U - 0.48U O.48U 0.48U 0.48U - O.48U 

METALS 
Aluminum 1000' ugIL 60108 13.1 22.5UJ 8.2UJ 38.2 UJ 24.4 UJ 16.7 J 12.9J 200UJ 200 UJ 6.9UJ 14.6UJ 14.8 UJ 83 11.4UJ 32.3 16.8J 200UJ 24.2 UJ 200U 

Antimony 6' ugIL 60108 4.4UJ 3.8 60U 5.8UJ 7.8UJ 8.2 UJ 60U 3.1 UJ 3.1 UJ 3.3 UJ 2.5UJ 60U 60UJ 3 2.4 5.4 60U 60U 5 

Arsenic SO' uglL 60108 8.4UJ 5.3 3.7 10UJ 1.7 J 7.5UJ 7.2 UJ 7.1 UJ 5.8UJ 4.2 UJ 6UJ 4.7UJ 4.9UJ 3.8UJ 2.6UJ 2.9J 2.3J 8.8UJ 10.1 UJ 

8arium 1000' uglL 60108 45.6 36.8 36.1 36.4 36 36 36.9 35.1 37.9 38 40 37.5 42.9 36.8 3.4 40.1 39.6 38.2J 39.3J 

Cadmium - ug/L 60108 0.15UJ 5U 0.15UJ 5U 5U 5U 5U 5U 5U 5U 5U 5U 0.63 UJ 0.44 UJ 0.97 UJ 5U 5U 5U 5U 
Calcium - uglL 60108 170000 134000 131000 126000 128000 135000 139000 133000 138000 145000 144000 139000 13S000 133000 116 144000 143000 140000J 144000J 

Chromium SO' uglL 60108 27.4 203 120 5.1 3.5 47.4 2.3 18.9 3.5 4.8 1.3 10.1 50.4 47.9 4.3 20.6 0.62 UJ 10UJ 10UJ 

Cobalt - ugIL 60108 1.1 UJ O.55UJ SOU SOU SOU 0.63 UJ SOU SOU 0.29 UJ SOU SOU SOU SOU SOU SOU 8.8J 7.9 SOUJ SOUJ 

Copper 1300" ugIL 60108 5.9UJ 7.4 3.2 6.3 3.6 8.4J 5.3 4.5J 6.8 6.4 UJ 11 UJ 4UJ 6.6UJ 11.5 12.1 7.7 J 7 3.5J 2.7 

Iron 300' uglL 60108 475 992 613 49.3 UJ 28.8 UJ 227J 148 86.4J 122 33.8J 57.9J 61.7 J 206 lSO 91.3 62.1 J 100 UJ 13.4 UJ l00UJ 

Lead 15" uglL 60108 3.1 UJ 3U 3U 1 UJ 1 UJ 3U 3U 3U 3U 1.6 2.6 1.4 2.9 3.7 9.3 1.5 1.6 3U 3U 
Magnesium - ug/L 60108 63600 68000 67600 68600 69200 69000 71700 68700 70S00 70100 70900 66300 63800 64400 56.5 75600 73600 76400 78800 

Manganese SO' ugIL 60108 19.6 7.5 5.2 2.1 UJ 2.1 UJ 3.9UJ 4.1 UJ 3.2UJ 4.5 1.8UJ 2.9UJ 2UJ 4.8 3.2 3.9 1.4J 1.2 15UJ 15UJ 

Mercury 2' uglL 7470A 0.18 0.15UJ 0.12UJ 0.067 J 0.07J 0.11 J 0.15 O.085J 0.099 0.Q18 0.046 0.027 1.1 0.97 0.96 O.34J 0.31 0.2J 0.24J 

Nickel 100' ugIL 60108 105 55.3J 40.8J 7.1 6.9 29.1 15 16.6 16.1 2.2 UJ 3.1 UJ 4.8UJ 21.7 20 18.8 7.5 5.7UJ 3.8 4.5 

Potassium - ug/l 60108 3410 2670J 2570J 2500 2590 2670J 2810J 2690J 2670J 3010 2890 2780 2520 2270 1930 3120 2970 2990J 3120J 

Selenium SO' uglL 60108 14.3 11.8 13.4 17.9 16.1 12.4 13.3 14.1 13.5 21.9 17.2 16.7 18.1 15.1 13.6 26.1 29.1 26.9UJ 30.6 UJ 

Silver 100' uglL 60108 1.2 2.3UJ 2.5UJ 0.94 UJ 2.5UJ lOU lOU lOU lOU 1.5UJ 1.1 UJ lOU 10UJ lOU 0.97 2.1 UJ lOU 2UJ 3.3 UJ 

Sodium - ugIL 60108 451000 357000 359000 377000 383000 395000 410000 394000 405000 369000 37S000 360000 342000 348000 308000 386000 378000 448000J 465000J 

Thallium 5' uglL 60108 lOU lOU lOU 10 U lOU 10 UJ 10 UJ 10 UJ 10UJ lOU lOU lOU lOU lOU lOU lOU lOU lOU lOU 

Vanadium - ugIL 60108 25.2 22.6 22.3 22.2 22.7 23.8 21.6 20.6 24.5 20.6 20.7 20.1 18.6 18.9 16.1 20.4 19.7 21.9 22.2J 

Zinc SOOO' ug/L 60108 48 6.6 6.6 26.2J 33.4J 5.1 J 2.8UJ 1.9UJ 4 UJ 4.3J 29.3J 17.6J 22.1 4.2 13.1 21.1J 5.4 UJ 20UJ 20UJ 

Miscellaneous 
pH - pH 9040 7 7 7.06 6.99 7 7.01 - 6.97 - 7.03 - 7.06 7.26 7.29 - - - 7.02 -
Chromium. hexavalent SO ug/L 7199 - - - - - 1 U - - 1 U - - lU - - - -
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- - -Table 6 26· Summary of Detected Analytes Round 1 through Round 8 Groundwater Sampling RSE Investigation 

WELL 10: AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 

Regulatory EPA 10: LK264 LK340 LK341 LK368 LK369 LK395 LK396 LK397 LK398 LK425 LK426 LK427 LK428 LK460 LK461 LK462 LK488 LK489 LK522 LK523 

Threshold SAMPLE DATE: 1214/2002 4/212003 41212003 11/19/2003 11/1912003 41612004 41612004 41612004 41612004 71712004 71712004 71712004 71712004 10/812004 10/812004 10/812004 2124/2005 2124/2005 4/2812005 4/2812005 

Concentrations SAMPLE TYPE: Regular Regular Duplicate Regular Duplicate Regular Regular Duplicate Duplicate Regular Duplicate Regular Duplicate Regular Duplicate Reqular Regular Regular Regular Regular 

PARAMETER (~g/L) ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 

PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mg/l 8015BDRO 0.37 O.096U 0.08J 0.096 U O.096U O.096U - 0.096 U - 0.02J 0.02J - - O.096U O.096U - 0.02J - 0.07 J -
Diesel Fuel - mg/l 8015BDRO 1.3 0.096 U 0.02J 0.096 U O.096U 0.096 U - 0.096 U - 0.02J 0.02J - - O.096U O.096U - 0.03J 0.06J 
Gasoline - m<liL 8015B ORO 0.1 U 0.1 U 0.1 U 0.02J 0.02J 0.03J - 0.1 U 0.1 U 0.1 U - 0.1 U 0.02J 0.1 U - 0.1 U 

VOCs 
4-Methyt-2-Pentanone - ug/l 8260B 50U 50U 2J 50U 50U 50 UJ - 50 UJ - 50U 50U - - 50UJ 50 UJ - 50U - 50U -
Chlorofonn 100" ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - 0.11 U 0.11 U - - 0.1 U 0.1 U - 0.1 U - 0.1 U -
2-Butanone (MEK) - ug/l 8260B 100UJ 100UJ 100 UJ l00UJ l00UJ 100 UJ - 100 UJ· - 100UJ 100UJ - - 100U 100U - 100 UJ 100U 
Methytene Chloride - u<liL 8260B 3U 3U 3U 3U 3U 3 UJ - 3 UJ 3U 3U - 3U 3U 3U 3U -
SVOCs 
4-Methylphenol 180' Ug/L 8270C 6J 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U 9.6U - - 9.6U 9.6U - 9.6U - 9.6U -
Acenaphthene - ug/L 8270SIM 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48 U - 0.48U - 0.48U 0.48U - - 0.48U 0.48 U 0.48U 0.48U 
Anthracene - u<liL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U - 0.48U O.4BU 0.48U - 0.48U 0.48U - 0.48U 0.48U -
Benzo(a)anthracene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U - O.4BU - 0.48U -
Benzo(a)pyrene 0.2" ugiL 8270SIM 0.19U 0.19 U 0.19U 0.19U 0.19U 0.19U - 0.19U - 0.19U 0.19U - - 0.19U 0.19U - 0.19U - 0.19 U 

Benzo(b )fIuoranthene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U - 0.48U - 0.48U -
Benzo(g.h.i)perytene - u<liL 8270SIM O.4BU 0.48U 0.48 U 0.48U 0.48 U 0.48U - 0.48U 0.48U 0.48U - 0.48U 0.48U 0.48U - 0.48U -
Bis(2-Ethythexyt)Phthalate - ug/l 8270C 9.6UJ 9.6U 2J 9.6U 9.6U 9.6U - 9.6U - 9.6U 3J - 9.6U 9.6U 9.6U - 9.6U 
Bis(2-<:hloroethoxy)methane - ug/L 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U 9.6U - - 9.6U 9.6U - 9.6U 9.6U 
Butyt Benzyl Phthalate - IJ9/L 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 
Chrysene 0.4' ug/l 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U - 0.48U 0.48 U 
Dibenz(a.h)anthracene - ug/l 8270SIM O.4BU O.4BU 0.48U 0.48U 0.48 U 0.48 U - 0.48U - 0.48U 0.48U - - 0.48 U 0.48U - 0.48U 0.48 U 

Diethyt Phthalate 29000' ugiL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U 9.6U - - 9.6U 9.6U - 9.6U - 9.6U 
Fluoranthene - ug/L 8270SIM 0.48U 0.48 U 0.48U 0.48U 0.48 U 0.48U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U 0.48U 0.48 U 
Fluorene - ug/l 8270SIM 0.48 U 0.48U 0.48U 0.48U 0.48 U 0.48U - 0.48U 0.48U O.4BU - 0.48U 0.48U 0.48U 0.48 U 

Indeno( 1.2.3-<:.djpyrene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U - 0.48U - O.4BU -
Napthalene - ug/l 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48U - - 0.48U 0.48U - O.4BU 0.48U 
Phenanthrene - ug/L 8270SIM 0.48U 0.48U O.4BU 0.48U 0.48U 0.48U - 0.48U - 0.48U 0.48U - 0.48 U 0.48U - 0.48U 0.48 U 

Phenol 22000' ug/L 8270C 12 9.6U 9.6U 9.6U 9.6U 9.6U - 9.6U - 9.6U 9.6U - - 9.6U 9.6U - 9.6U - 9.6U -
Pyrene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U - - 0.48U 0.48U - 0.48U 0.48U 

METALS 
Aluminum 1000" ug/L 6010B 315 25.7 UJ 20.3 UJ 33.9 UJ 28.1 UJ 11.4J 7.8J 14.7 J 18.7 J 29.5 UJ 34.1 12.5UJ 23.5UJ 12.7UJ 18.3UJ 50.6 45.5 UJ 70.7 UJ 31.8UJ 28.SUJ 

Antimony e" ug/L 6010B 4.2UJ 60U 2.7 5.9UJ 2.5UJ 2.3 UJ 6.5UJ 2.3 UJ 3.5UJ 7.2UJ 7.2UJ 7.3UJ 3.1 UJ 60U 2.9 60U 60U 60U 60U 4.2 

Arsenic so" ug/L 6010B 12UJ 11.1 13.4 10 UJ 10UJ 5.3 UJ 7UJ 5.3UJ 6.8UJ 2.6 lOU lOU lOU 2.9UJ 3.1 UJ 3UJ 7.6 7.6 10.2 UJ 8.6UJ 

Barium 1000" ug/L 6010B 48.4 44.1 43.1 41.5 40.5 41.6 41.5 40.3 40 45 44.5 42.5 44.1 41.2 40.1 39.7 37.5 38.7 5O.4J 52.4J 
Cadmium - ug/L 6010B 0.25 UJ 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 0.74 UJ 1.7 0.85 UJ 5UJ 5UJ SU 5U 
Calcium - ug/L 6010B 183000 177000 173000 176000 173000 188000 193000 187000 186000 191000 191000 188000 193000 182000 180000 171000 141000 148000 203000 J 207000 J 

Chromium 50" ug/L 6010B 296 15.4 11.4 12.8 12.8 11.8 1.8 13.2 5.7 15.8 10.3 2 1.8 5.6 5.2 6 8.4 3.5UJ 12.8 lOU 

Cobalt - ug/l 6010B 3.9UJ 50U 50U 50U 50U 0.71 UJ 0.66 UJ 0.56 UJ 0.54 UJ 0.9UJ 0.96 UJ 0.74 UJ 0.47 UJ 0.45 0.48 0.55 0.71 UJ 0.62 UJ 50UJ 50U 

Copper 1300' Ug/L 6010B 47.2 8.5 5 6 5.8 5.8J 4.7 6.8J 9.6 7.7 14.6 5.3 5.7 5.1 UJ 6.8UJ 8.1 UJ 14.8 14.4 20.6J 17.2 

Iron 300c ug/L 6010B 3430 3660 3150 1100 1060 1030J 894J 1440J 1190J 516 495 458 394 509 490 556 32.8J 25.9J 70.1 11.SUJ 

Lead 15' ug/L 6010B 2.9UJ 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 1.4 3U 3.2J 12.3J 5.9 1.9J 1.2 3 UJ 3U 
Magnesium - u<liL 6010B 94500 96100 95000 97600 95700 96400 99400 96400 96200 99700 100000 98600 100000 88600 88000 82000 66500 69300 106000 113000 

Manganese 50c ugiL 6010B 829 799 768 688 663 714 729 710 706 725 722 712 723 717 707 659 7.1 UJ 8UJ 121 J 141 J 

Mercury 2" ug/L 7470A 0.2U 0.33 0.15 UJ 0.036J 0.017 J 0.15J 0.081 O.064J 0.15 0.021 J 0.2U 0.2U 0.019 1.4J 1 J 0.9 0.13J 0.11 0.35J 0.27J 

Nickel 100" ugiL 6010B 54.2 19.3J 6.9J 12.8 12.2 18.4 17.6 18.4 16.7 18.6 17.3 14.6 18.3 13.3 11.8 13.2 7.6 7.8 15.7 17.1 

Potassium - ug/l 6010B 5670 8690J 8020J 7090 6520 7150J 7200J 6630J 6670J 6790 6650 6190 6580 5090 4890 4370 15300 15800 7890J 8360J 

Selenium so" ug/L 6010B 15.3 5.7 8 11.9 10.9 15.1 14.3 13.8 14 21 17.6 18 19.5 18.5J 20.3J 19.2 23.7 29.4 23.5 UJ 30.4 UJ 

Silver l00c Ug/L 6010B 0.4 2.7UJ 3UJ 3.1 UJ 3.3UJ lOU lOU lOU lOU 1.4UJ lOU 1.4UJ lOU lOU lOU 53.8 0.88 UJ 0.83 UJ 4.3UJ 3.9UJ 

Sodium - IJ9/L 6010B 413000 399000 397000 413000 407000 430000 444000 433000 433000 411000 417000 413000 416000 373000 370000 347000 387000 404000 408000 J 436000J 

Thallium 5" ugiL 6010B lOU 10 U lOU lOU lOU 10 UJ 10 UJ 10UJ 10 UJ lOU lOU lOU lOU lOU lOU lOU 4.6UJ 4.1 UJ 7.B 7.2 
Vanadium - ug/L 6010B 8 0.98 UJ 0.8UJ 1.3 UJ 1.3 UJ 3.4 2.9UJ 3.7 3.8 3.4 4.1 4.9 4.3 4.4 4.9 4.8 15.3 15.4 12.9 12.7 

Zinc 5000c ug/L 6010B 26.4 6.6 115 24J 6.3J 2.7UJ 2.9UJ 14.4J 7.4 4J 5.6J 5.4 6.1 2J 2.9J 13.5 6J 22.2 20UJ 20 UJ 

Miscellaneous 
pH - pH 9040 7 6.89 6.95 6.9 6.97 6.89 - 6.94 - 6.94 6.93 - - 7.09 7.1 - - - 6.86 -
Chromium. hexavalent 50 ug/L 7199 - - - - - 1 U - 1 U - lU - lU -

/ 
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Table 6-26' Summary of Detected Analytes - Round 1 through Round 8 Groundwater Sampling RSE Investigation -
WELLID: M3-MW03 M3-MW03 M3-MW03 M3-MW04 M3-MW04 M3-MW04 M3-MW04 M3-MW04 M3-MW04 M3-MW04 M3-MW04 

Regulatory EPAID: LK261 LK297 LK346 LK258 LK329 LK359 LK384 LK418 LK451 LK482 LK515 
Threshold SAMPLE DATE: 1214/2002 311912003 11/11/2003 1213/2002 312812003 11/1712003 41512004 71612004 10171204 211812005 4/27/2005 

Concentrations SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular ',,- ./ PARAMETER (~q/Ll ROUND#: Round I Round 2 Round 3 Round I Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mg/l 8015BORO 0.096 U 0.13U 0.096 U O.096U 0.13U 0.096 U 0.096 U O.096U 0.096 U O.096U O.096U 
Diesel Fuel - mg/L 80158 ORO 0.096 U 0.096 U O.096U O.096U 0.096 U 0.096 U O.096U O.096U 0.008J O.096U O.096U 
Gasoline - mg/L 80158 ORO 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.02J O.04J 0.1 U 0.1 U 0.1 U 0.1 U 
VOCs 
4-Methyl-2-Pentanone - ug/l 82608 50U 50U 50UJ 50U 50U 50UJ 50U 50U 50UJ 50UJ 50U 
Chlorofonn 100' Ug/L 82608 0.1 U 0.1 U 0.1 U 0,1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1 U 0.1 U 
2-8utanone (MEK) - ug/L 82608 100U 100UJ 100 UJ 100U 100 UJ 100U 100U 100UJ 100U 100 U 100 U 
Methylene Chloride - ug/L 82608 3U 3U 3U 3U 3U 3U 3U 3U 3U 3 UJ 3U 
SVOCs 
4-Methylphenol 180' Ug/L 8270C 9.6U IOU 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Acenaphthene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U OA8U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Anthracene - ug/L 8270SIM 0.48U OA8 U 0.48U 0.48U O.48U OA8 U 0.48 U 0.48U OA8U 0.48U O.48U 
8anzo( a)anthracene 0.04' ug/L 8270SIM 0.48U OA8 U 0.48U OA8U O.48U 0.48U 0.48U 0.48U OA8 U 0.48U OA8U 
8enzo(a)pyrene 0.2' ug/L 8270SIM 0.19U 0.19 U 0,19U 0.19U OJ9U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 
8enzo(b )fluoranthene 0.04' ug/L 8270SIM 0.48U OA8U O.48U 0.48U 0.48U 0.48 U 0.48U 0.48U OA8U 0.48U O.48U 
8enzo(g,h,i)perylene - ug/L 8270SIM OA8U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
8is(2-Ethylhexyl)Phthalate - ug/L 8270C 9.6 UJ IOU 9.6U 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
8is(2-<:hloroethoxy)methane - ug/L 8270C 9.6UJ IOU 9.6U 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
8uty1 8enzyl Phthalate - ug/L 8270C 9.6UJ IOU 9.6U 9.6U 0.7 J 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Chrysene OA' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U OA8U OA8U OA8U OA8U 
Oibenz(a,h)anthracene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 
Oiethyl Phthalate 29000' ug/L 8270C 9.6U IOU 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Fluoranthene - ug/l 8270SIM 0.48U 0.48 U 0.48 U 0.48U O.48U 0,48U 0.48 U 0.48U 0.48 U 0.48U 0.48U 
Fluorene - ug/l 8270SIM 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 
Indeno(l,2,3-<:,d)pyrene 0.04' ug/L 8270SIM 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 
Napthalene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U O.48U 
Phenanthrene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenol 22000' ug/L 6270C 9.6U IOU 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6UJ 9.6U 
Pyrene - ug/L 6270SIM 0.48U 0.46U 0.46U 0.46U 0.48U 0.46U 0.46U 0.46U 0.46U 0.46U 0.48U 
METALS 
Aluminum 1000' ug/L 60108 16.4J 200 U 9.4UJ 31.4 36.6 31.2 UJ 6J 19.6UJ 23.4J 39.4 UJ 35.3 UJ 
Antimony 6' Ug/L 60108 60U 60U 60UJ 3.2UJ 60U 60U SUJ 60U 3.7 60U 60U 
Arsenic 50' ug/L 60108 5.9UJ 7.2UJ 6.2UJ 19.1 22.8 24.5 22.3 UJ 24.6 26 24.2 14.7 J 
8arium 1000' ug/L 60108 23.9 21.6 19.6 30.3 30 31.2 27.4 33 31,5 31.3 27.2 
Cadmium - ugIL 60108 0.22 UJ SU 5U 0.49 UJ SU 0.4UJ 0.39 UJ 5U 0.24 UJ 0.57 UJ 5U 
Calcium - ug/L 60108 180000 173000 163000 191000 192000 196000 189000 205000 190000 208000 192000 

Chromium 50' ug/L 80108 5.2 O.68UJ 27.5 20.1 4.7 2 1.3 1.2 4.8J 3.5 5.1 
Cobalt - ug/L 60108 0.37 UJ 50U 0,39 UJ 0.36 UJ 50U 50U 50U 0.59 UJ 0.32 UJ 1.7 UJ 50U 
Copper 1300' ug/L 60108 5UJ 2 3.1 UJ 15.2 6.1 5UJ 3.8J 12.6UJ S.9J 5.6 13.6 
Iron 300' Ug/L 60108 38.9 UJ 100 U 143J 258 430 lOOU 20J 37.3J 102J 37.2 UJ 42.2 UJ 
Lead 15' Ug/L 60108 3.8 3U 3U 3.3UJ 3 UJ 3U 2.9UJ 2.5 1.9UJ 3U 3U 
Magnesium - uq/L 60108 83000 83000 76000 110000 112000 108000 106000 111000 107000 114000 108000 
Manganese 50' ug/L 60108 12.9J 7.6 II 59.7 53.3 27.3 26.1 30 21.5 22.1 4.8 
Mercury 2' ug/L 7470A 0.037 J 0.067 0.087 J 0.098 0.15 0.2U 0.08J 0.076 0.8SJ 0.29J 0.28J 
Nickel 100' ug/L 60108 4.8UJ 6.1 UJ 14.2 31.1 23.3 UJ 10.9 33.8 33 17.1 81.9 32.8 
Potassium - uq/L 60108 5750 6620 5880 3100 3300 3090 3060 3440 3040 3940 3000 
Selenium 50' ug/L 60108 35.8 49.9 30.6 12.4 19.2 17.5 UJ 12.7J 18.1 17UJ 12.8UJ 35.2 
Silver 100' Ug/L 60108 I 2.6UJ 2.6UJ 0.53 2UJ 1.7UJ IOU 1.6UJ 3.6J IOU 2.8 
Sodium - ug/L 60108 303000 302000 315000 386000 389000 387000 462000 394000 400000 441000 393000 
Thallium 5' ug/L 60108 IOU IOU 10 U IOU IOU IOU IOU IOU IOU 5.1 UJ IOU 
Vanadium - ug/L 60108 15.8 14.2 15 43.6 37.1 42 39.7 44.4 41.9 55.3 57.5 
Zinc 5000' ug/L 60108 20J 20U 15.1 J 20.9 11.8 30.9 2.3UJ 9.1 J 11.9J 10.2J 20U 
Miscellaneous 
pH - pH 9040 6.89 6.86 6.62 6.84 6.85 6.91 6.8 6.89 6.86 - 6.84 
Chromium, hexavalent 50 ug/L 7199 - - - - - -
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Tabla 6-26' Summary of Detected Analytes - Round 1 through Round S Groundwater Sampling _ RSE Investigation 

WELL 10: AA3-MWOS AA3-MWOS AA3-MWOS AA3-MWOS AA3-MWOS AA3-MWOS AA3-MWOS AA3-MW05 

Regulatory EPA 10: LK243 LK324 LK355 LK378 LK412 LK446 LK498 LK513 

Threshold SAMPLE DATE: 11127/2002 3/27/2003 11/1312003 41112004 7/1/2004 101612004 212812005 4/27/2005 
Concenlrations SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular 

PARAMETER (~g/L) ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mglL 801SB ORO 100U 0.14U 0.096 U O.096U 0.096 U 0.096 U O.096U 0.05J 
Diesel Fuel - mg/L 8015BDRO 0.096 U 0.1 U O.096U O.096U 0.01 J 0.096 U 0.096 U O.OBJ 
Gasoline - mg/L 8015B ORO 0.1 U 0.1 U 0.03J 0.03J 0.1 U 0.02J 0.1 U 0.1 U 
VOCs 
4-Methyl-2-Pentanone - ugIL 8260B SOU SOU SOUJ SOU SOU SOU SOU SOU 

Chloroform 100" ugiL 8260B 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 
2-Butanone (MEK) - ug/L 8260B 100UJ 100UJ 100U 100 UJ 100 UJ 100U 100 UJ 100 U 
Methylene Chloride - ug/L 8260B 3U 3U 3U 3U 3U 0.5J 3U 3U 
SVOCs 
4-Methylphenol 180· ug/L 8270C 9.BU 9.6U 9.6U 9.BU 9.BU 9.BU 9.6U 10U 
Acenaphthene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48 U 0.48U 0.48U 
Anthracene - ugIL 8270SIM 0.4SU 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 

Benzo(a)anthracene 0.04' ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(a)pyrene 0.2" ugiL 8270SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 
Benzo(b )fIuoranthene 0.04' ugiL 8270SIM O.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 
Benzo(g,h,i)perylene - ug/L 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 
Bis(2-Ethylhexyl)Phthalate - ug/L 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10U 
Bis(2-chloroethoxy)methane - ugiL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.BU 10U 
Butyl Benzyl Phthalate - ugiL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10U 
Chrysene 0.4' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 
Dibenz(a,h)anthracene - ug/L 8270SIM 0.48 U 0.48U O.4SU 0.48U 0.48U 0.48 U 0.48 U 0.48U 

Diethyl Phthalate 29000· ugiL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10U 
Fluoranthene - lJg/L 8270SIM O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Fluorene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 

Indeno( 1,2,3-i:,d)pyrene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Napthalene - ug/L 8270SIM O.48U 0.48U O.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 
Phenanthrene - ug/L 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 

Phenol 22000· ug/L 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10UJ 
Pyrene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U O.48U 0.48 U 0.48U 0.48U 
METALS 
Aluminum 1000" ug/L 6010B 120J 141 43.1 UJ 33 42.4UJ 96.4 S9.8J 159 

Antimony e" ug/L 6010B 60U 60U 60U 60 UJ 60U 4.7 60U 60U 

Arsenic SO" ug/L 6010B 7.8UJ 7.8 6.6 7.3 4.7 8.5UJ 5.6 6.1 
Barium 1000" ug/L 6010B 23.2 24.3 23.2 18.8 22.3 22.1 26.5 19.8 
Cadmium - lJg/L 6010B 0.45 UJ SU SU 0.62J 5U 0.42 UJ 0.16 UJ SU 
Calcium - ugIL 6010B 129000 134000 138000 122000 143000 137000 149000 92S00 

Chromium SO" ug/L 6010B 2UJ 4.6 1.9UJ 0.79J 1.6J 2.1 1.9 1 J 
Cobatt - ugIL 6010B 0.84 UJ SOU SOU SOU SOU SOU 0.44 UJ SOU 

Copper 1300' ug/L 6010B 2.7UJ 4.8 4.3 UJ 5 6.8UJ 8 2.7 UJ 2.3J 

Iron 300· ugiL 6010B 181 199 46.5 UJ 42.8J 45.9J 120 37.1 UJ 217 

Lead 15' ug/L 6010B 3U 3UJ 1.3UJ 2.5 2.4UJ 3U 3U 3U 
Magnesium - LJgIL 6010B 69700 73600 77600 65400 78400 75400 78300 48600 

Manganese SO· ugiL 6010B 60.5 11.5 10.9 3.8 7.S 7.8 1.9 UJ 40.1 

Mercury 2" ug/L 7470A 0.021 0.18 0.013 0.028J 0.047 J 0.63 0.24J O.44J 

Nickel 100" ug/L 6010B 4.9UJ 2.8UJ 1.8UJ 0.95 UJ 1.4UJ 1.2 40 U 1.2UJ 
Potassium - u!llL 6010B 7810 5260 S020 4640 5440 4810 4980 3840 
Selenium SO" ug/L 6010B 21.6 27.6 32.4 26.S 37.2 33.2 UJ 28.6 17UJ 

Silver 100· ug/L 6010B 10U 1.9UJ 1.7UJ 10 UJ 1.3 UJ O.64J 10U 10U 
Sodium - ugiL 6010B 464000 413000 426000 454000 466000 458000 477000 361000 

Thallium 5" ugiL 6010B 8UJ 10U 10U 10U 10U 10U 2.9 10U 
Vanadium - ug/L 6010B 19.7 21.3 21.4 18.3 22.1 21.3 24.1 20.7 

Zinc SOOO· ug/L 6010B 9UJ 40.8 14.2 4.4 UJ SJ 14.3 2.8 UJ 32 
Miscellaneous 
pH - pH 9040 7.12 7.17 6.97 7.01 7.03 6.96 - 7.39 
Chromium, nexavalent SO u!llL 7199 - - - - -
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PARAMETER 
PETROLEUM HYDROCARBONS 
Motor Oil 
Diesel Fuel 
Gasoline 
VOCs 
4-Methyl-2-Pentanone 

Chloroform 
2-Butanone (MEK) 
Methylene Chloride 
SVOCs 
4-Methylphenol 
Acenaphthene 
Anthracene 

Benza(a)anthracene 

Benza(a)pyrene 

Benza(b )fIuoranthene 
Benza(9,h,i)perylene 
Bis(2-Ethylhexyl)Phthalate 
Bis(2-<:hloroethoxy)methane 
Butyl Benzyl Phthalate 
Chrysene 
Dibenz(a,h)anthracene 

Diethyl Phthalate 
Fluoranthene 
Fluorene 
Indena(1,2,3-<;,d)pyrene 
Napthalene 
Phenanthrene 
Phenol 
Pyrene 
METALS 
Aluminum 

Antimony 

Arsenic 

Barium 
Cadmium 
Calcium 

Chromium 
Coba~ 

Copper 

Iron 
Lead 
Magnesium 

Manganese 

Mercury 

Nickel 
Potassium 

Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Miscellaneous 
pH 
Chromium, hexavalent 

Regulatory 
Threshold 

Concentrations 
(~Q/L) 

-
-
-
-

100" 

-
-

180' 
-
-

0.04" 

0.2" 

0.04" 

-
-
-
-

04" 
-

29000' 
-
-

0.04" 
-
-

22000' 
-

1000" 

rf 
SO" 

1000" 

-
-

SO" 

-
1300" 

300' 
15" 

-
SO' 

2" 

100" 

-
SO" 

100' 
-
5" 

-
SOOO' 

-
50 

WELLID: 
EPAID: 

SAMPLE DATE: 
SAMPLE TYPE: 

ROUND#: 
Units Method 
mQ/L 8015BDRO 
mg/L 8015BDRO 
mQ/L 8015BDRO 

ug/l 8260B 
ug/L 8260B 

ug/l 8260B 
uQ/L 8260B 

uglL 8270C 

uOtL 8270SIM 
ug/l 8270SIM 
ug/L 8270SIM 

ugiL 8270SIM 
ugiL 8270SIM 
ug/l 8270SIM 
uQ/L 8270C 
uan: 8270C 
ug/l 8270C 
uQ/L 8270SIM 
uQ/L 8270SIM 
ug/L 8270C 

uQ/L 8270SIM 
ug/l 8270SIM 
ugiL 8270SIM 

uQ/L 8270SIM 
ug/l 8270SIM 
ugiL 8270C 
uQ/L 8270SIM 

ugiL 6010B 

ugiL 6010B 

ugiL 6010B 

ug/L 6010B 

uQ/L 6010B 
ug/l 6010B 
ug/L 6010B 
uQ/L 6010B 
ug/L 6010B 

ug/L 6010B 
ugiL 6010B 

uQ/L 6010B 
ugiL 6010B 

ug/L 7470A 

ugiL 6010B 

uall 6010B 
ugiL 6010B 

uglL 6010B 
ug/l 6010B 
ugiL 6010B 
ug/l 6010B 
ug/L 6010B 

pH 9040 
uall 7199 

6-87 

- -Table 6-26' Summary of Detected Analytes Round 1 through Round 8 Groundwater Sampling RSE Investigation 

M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 
LK240 LK299 LK347 LK389 LK390 LK409 LK410 LK411 

1112612002 3120/2003 11111/2003 41612004 4/612004 71112004 71112004 71112004 
Reqular Reqular Reoular Reoular Regular Regular Regular Reqular 
Round 1 Round 2 Round 3 Round 4 Round 5 

0.096 U 0.13U O.096U O.096U - 0.01 J - -
0.096 U 0.096 U 0.096 U O.096U 0.01 J -

0.1 U 0.1 U 0.1 U 0.03J 0.1 U 

SOU 0.5J SO UJ SOUJ - SOU -
0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - -

100UJ 100UJ 100 UJ 100UJ 100UJ - -
3 UJ 3U 3U 3UJ - 3U - -
9.6U 10U 9.6U 9.6U - 9.6U - -
0.48U 0.48U 0.48U 0.48U - 0.48U - -
0.48U 0.48U 0.48U 0.48U 0.48U -
0.48U 0.48U 0.48U 0.48U - 0.48U - -
0.19U 0.19U 0.19U 0.19U 0.19U - -
0.48U 0.48U 0.48U 0.48U - 0.48U - -
0.48U O.48U 0.48U 0.48U 0.48U -
9.6UJ 10U 9.6U 9.6U - 9.6U - -
9.6UJ 10U 9.6U 9.6U 9.6U 
9.6UJ 10U 9.6U 9.6U - 9.6U -
0.48 U 0.48 U 0.48U O.48U - 0.48U - -
0.48U 0.48U 0.48U 0.48U - 0.48U - -
9.6U 10U 9.6U 9.6U - 9.6U - -
0.48U 0.48U 0.48U 0.48U 0.48U -
0.48U O.48U 0.48U 0.48U 0.48U -
0.48U 0.48U 0.48U 0.48U - 0.48U - -
0.48U 0.48U 0.48U O.48U - 0.48U - -
0.48U 0.48U 0.48U 0.48U - 0.48U -
9.6U 10U 9.6U 9.6U - 9.6 U - -
0.48U 0.48U 0.48U O.48U 0.48U 

101 J 53.5 UJ 21.4UJ 76.1 11.1 J 575 - 35UJ 
60U 60U 60 UJ 4.1 UJ 60U 60U - 4.2UJ 

2.4 12.4 UJ 4.5 UJ 9.9UJ 10.1 UJ 4.5 - 9.1 
24.1 29.8 21.9 26UJ 23.4 UJ 38.8 - 23.5 

0.47 UJ 5UJ 0.25 UJ 0.31 J 0.35 0.55 UJ - 0.31 UJ 
20SOOO 225000 203000 219000 217000 213000 208000 

1.8 3.8UJ 4.1 J 7.6 2.2 4.3J - 1.9J 
SOU SOUJ SOU SOU SOU 0.75 UJ - SOU 

2.2UJ 3.2UJ 4.4UJ 7.1 J 4.5 7.7 UJ - 8UJ 
79.1 UJ 54.2UJ 26.3 UJ 611 J 73J 495 - 15.1 UJ 

3U 3U 3U 3U 1.5UJ 3U - 1.6UJ 
98300 106000 101000 104000 10SOOO 103000 - 101000 

24 30.7 2.4UJ 10.9 2.4 16.8 - 0.7 
0.2U 0.2 0.057 J 0.12J 0.12 0.035J - 0.036J 

2.9UJ 3.6UJ 5.4 UJ 2.1 UJ 2.4 UJ 2.9UJ - 1.8UJ 
53SO 5540J 4810 SOSOJ 5100J 5120 - 4910 
26 28.2 18.1 23.2 22.7 26.1 - 26.4 

10U 10UJ 2.5UJ 10U 10U 2.2UJ - 1.7 UJ 
358000 408000 389000 390000 401000 380000 37SOOO 
6.6UJ 5.7 10U 10U 10 UJ 10U - 10U 
17.2 18.9 18.2 21.3 19.5 22.9 - 19.4 

11.2 UJ 5.9UJ 16J 7.5J 14.9 12.9J - 10.8J 

6.78 6.71 6.76 6.84 - 6.86 - -
- - - 0.24 - 0.6 O.M -

M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 M3-MW06 
LK441 LK442 LK443 LKSOO LK501 LK502 LK503 LK533 LK534 

101612004 101612004 101612004 212812005 212812005 212812005 212812005 4/29/2005 4/2912005 
Regular Regular Reqular Regular Regular Reqular Reoular Reqular Regular 

Round 6 Round 7 Round 8 

O.096U - - 0.1 - - - 0.07 J -
0.01 J 0.2 - O.096U -
0.1 U 0.1 U - 0.1 U -

SOU - SOU - - SOU -
0.1 U - - 0.95J - - - 0.1 U -
100 U 100UJ 100U -
3U - - 3U - - - 3 UJ -

9.6U - - 9.6U - - - 9.6U -
0.48U - - 0.48U - - - 0.48U -
0.48U 0.48U - 0.48U -
0.48U - - 0.48U - - - 0.48U -
0.19U - 0.19U 0.19U 

0.48U - - 0.48U - - - 0.48U -
O.48U - - 0.48U - - 0.48U 
9.6U - - 9.6U - - - 9.6U -
9.6U - 9.6U - 9.6U 
9.6U 9.6U 9.6U 
0.48U - - 0.48 U - - - 0.48U -
0.48U - 0.48 U - - 0.48U -
9.6U - - 9.6U - - - 9.6U -
0.48U 0.48U - - 0.48U 
0.48U - 0.48U - 0.48U 

0.48U - - 0.48U - - - 0.48U -
0.48U 0.48U - O.48U -
0.48U - 0.48U - - - 0.48U -
9.6U - - 9.6U - - - 9.6U -
0.48U - 0.48U - 0.48U 

25.3J - 3.7J 121 J 15.6J 12.3 J 165 28.7 UJ 

5.7 - 3.7 60U - 60U 60U 9.7 60 U 

8.5UJ - 5.7UJ 5.5 5.6 6.3 10U 10 U 

23.6 - 23.2 30.5 - 29.2 29.9 34.1 J 30J 
0.29 UJ - 0.3 UJ 0.57 UJ - 0.53 UJ 0.67 UJ 5U 5U 
203000 207000 208000 213000 212000 1S0000J 149000J 

3.4 - 1.7 3.2 - 2.1 1.9 3.4J 3J 
SOU SOU 1.2UJ 1.2UJ 1.1 UJ SOUJ SO UJ 

3.6 - 3.3 9.9UJ - 8.4UJ 11 UJ 11.7 10.2 

33.2J - 10.7 J 120 - 22.3 UJ 23.4 UJ 155 25.8 UJ 

3U - 3U 3U - 3U 0.98 UJ 3U 4.5 
101000 - 99800 101000 101000 101000 74000 75000 

O.88J - 15U 284 290 274 16.3J 10.3J 

0.57 J - 0.57 J 0.19J - 0.13J 0.15J 0.29J 0.48J 

2.4 - 1.6 5.8 - 5.3 5.6 6.2 3.9J 
S020 - 4720 5990 - 6020 5930 3060J 2910J 

28.5 UJ - 30.7UJ 5U 5U 5U 11.2UJ 15 UJ 

3.1 J - 10UJ 10U - 10U 0.97 2.1 UJ 2.7UJ 
376000 377000 248000 252000 251000 188oo0J 190000J 

10U - 10U 5.3 - 2.8 3.4 10U 10U 
19.6 18.4 21.5 21.3 21.2 16.3 15.9 

14.3J - 11.5J 4.2UJ - 3.4UJ 4.8UJ 13J 2.3J 

6.63 - - - - 6.97 -
0.25J 0.24 - 1 U 1 U - 0.23 



o 

o 

PAGE NO. 6-88 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



Table 6-26' Summary of Detected Analytes - Round 1 through Round 8 Groundwater Sampling _ RSE Investigation 

WELLID: AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3·MW07 AA3-MW07 

Regulatory EPAID: LK237 LK325 LK358 LK381 LK415 LK449 LK480 LK514 

Threshold SAMPLE DATE: 11/2612002 3127/2003 11/1712003 41212004 71212004 101712004 211612005 4127/2005 
Concentrations SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular 

PARAMETER (~glL) ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mgIL 8015BDRO 0.096 U 0.14 U O.096U 0.096 U 0.096 U 0.096 U 0.096 U O.096U 
Diesel Fuel - mglL 8015BDRO 0.096 U 0.1 U 0.096 U 0.096 U 0.007 J 0.096 U 0.096 U 0.096 U 
Gasoline - mQ/L 8015BDRO 0.1 U 0.1 U 0.03J 0.02J 0.1 U 0.02J 0.1 U 0.1 U 
VOCs 
4-Methyl-2-Pentanone - uqlL 8260B SOU SOU SOUJ SOU SOU SOU SO UJ SOU 
Chloroform loob ugiL 8260B 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 
2-Butanone (MEK) - ug/L 8260B 100UJ looUJ 100U 100U 100UJ 100 U 100 U looU 
Methylene Chloride - uQ/L 8260B 3U 3U 3U 3U 3 UJ 3U 3UJ 3 UJ 
SVOCs 
4-Methylphenol 180" ugiL 8270e 10 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Acenaphthene - ugIL 8270SIM O.48U 0.48 U 0.48U 0.48U 0.48 U 0.48U 0.48 U 0.48U 
Anthracene - uqlL 8270SIM 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 

Benzo( a)anthracene 0.04" ugiL 8270SIM 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(a)pyrene 0.2b ugIL 8270SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 

Benzo(b )fluoranthene 0.04" ugiL 8270SIM O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(g.h.i)perylene - ugIL 8270SIM 0.48U 0.48U O.48U O.48U 0.48U 0.48U 0.48U 0.48U 
Bis(2-Ethylhexyl)Phthalate - u~ 8270e 10 UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Bis(2-chloroethoxy)methane - ugiL 8270C 10UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Butyl Benzyl Phthalate - uQ/L 8270e 10UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Chrysene 0.4" ugIL 8270SIM 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Dibenz(a.h)anthracene - ugll 8270SIM O.48U 0.48 U 0.48U 0.48U 0.48U 0.48 U 0.48U O.48U 

Diethyl Phthalate 29000" ugiL 8270C 10 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Fluoranthene - ugIL 8270SIM 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Fluorene - ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 

Indeno(l.2.3-c.d)pyrene 0.04" ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 
Napthalene - ugiL 8270SIM 0.48U O.48U 0.48U 0.48 U 0.48U 0.48 U 0.48 U 0.48U 
Phenanthrene - uQ/L 8270SIM 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenol 22000" ugiL 8270e lOU 9.6U 9.6U 9.6U 9.6U 9.6U 9.6UJ 9.6U 
Pyrene - ugiL 8270SIM 0.48U OA8U OA8U OA8U OA8U 0.48U 0.48U 0.48U 
METALS 
Aluminum 1000" ugIL 6010B 302 169 370 56.6 UJ 1700 12.8 39.4 UJ 115 UJ 

Antimony 6b ugIL 6010B 60U 60U 3.2 60U 3.6UJ 60U 60U 60U 
Arsenic SOb ugiL 6010B 3.6 8 4.6 lOU 7UJ 7.7UJ 4.4 4.3UJ 
Barium l000b ugiL 6010B 52.7 53.3 71.3 57.8 230 53 55.7 78J 
Cadmium - ugIL 6010B O.98UJ 0.71 UJ 0.84 UJ 0.68 UJ 1.6UJ 1.1 UJ 0.4 UJ 5U 
Calcium - ugIL 6010B 243000 238000 244000 261000 250000 236000 221000 172000 

Chromium SOb ugIL 6010B 11 4 3.7 1.1 6.8 1.2UJ 1.3 2.8UJ 
Cobalt - ugIL 6010B 0.82 UJ SOU SOU SOU 2.4 UJ SOU 0.55 UJ SOU 
Copper 1300' ugIL 6010B 6.7UJ 7.8 5.1 UJ 5.2 8.7UJ 6.5J 2.1 3.1 
Iron 300' ugiL 6010B 430 244 421 41.4UJ 3400 114J 33.9 UJ 76.3 
Lead 15" ugiL 6010B O.84J 3UJ 3U 3U 1.7 3.1 UJ 3U 1.8 
Ma9nesium - ugIL 6010B 99900 104000 99600 111000 99300 102000 85600 67700 
Manganese SO' ug/L 6010B 71.5 54.2 104 91.9 275 156 12.3 9J 
Mercury 2b ugiL 7470A 0.027 J 0.17 0.014 0.074J O.064J O.58J 0.29J 0.37J 
Nickel 100" ugIL 6010B 12.6J 9.7UJ 12.2 12.3 25 19.1 4.2 2.1 UJ 
Potassium - ugiL 6010B 5800 3800 3440 3690J 4380 3270 3770 2860J 
Selenium SOb ugiL 6010B 33.2 32.8 34.3 39.4 31.9 38UJ 25.2 UJ 19.6 
Silver 100' ugiL 6010B lOU 2.8UJ 2.7UJ 1.7UJ 1.9UJ 1.5J lOU 3.4 
Sodium - ugIL 6010B 371000 361000 355000 377000 353000 37SOOO 353000 288000 
Thallium 5b ugiL 6010B 6.8UJ lOU lOU lOU lOU lOU 3.6UJ lOU 
Vanadium - ugiL 6010B 18.3 20.3 22.8 23.1 J 31.5 21.2 19.5 18.2J 
Zinc SOOO' ugiL 6010B 48.3J 40.8 27.5 20U 19.3J 14.5J 8.3J 20U 
Miscellaneous 
pH - pH 9040 6.7 6.96 6.81 6.8 7 6.84 - 7.01 
(.;hromium. hexavalent SO ugIL_ 7199 - - - - -
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Table 6-26' Summary of Detected Analytes - Round 1 throu9h Round 8 Groundwater Sampling RSE Investigation -
WELL 10: AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 

Regulatory EPA 10: LK255 LK337 LK338 LK364 LK365 LK385 LK386 LK424 LK452 LK495 LK528 LK529 

Threshold SAMPLE DATE: 1213/2002 41212003 41212003 11/1812003 1111812003 4/512004 4/512004 lnl2004 101712004 212512005 4/29/2005 4/29/2005 
Concentrations SAMPLE TYPE: Regular Regular Duplicate Regular Reqular Regular Regular Regular Regular Regular Regular Duplicate 

PARAMETER (~q/Ll ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
MotarOil - mgtL 8015BDRO O.096U 0.096 U O.096U 0.13 U 0.13U O.096U O.096U 0.02J O.096U 0.096 U O.096U 0.096 U 
Diesel Fuel - mQ/L 8015B ORO 0.008J 0.096 U O.096U O.096U 0.096 U 0.096 U O.096U 0.02J O.096U 0.096 U O.096U 0.096 U 
Gasoline - mgtL 8015BDRO 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U O.04J 0.1 U 0.1 U 0.03J 0.1 U 0.1 U 0.1 U 
VOCs 
4-Methyl-2-Pentanone - ug/L 8260B SOU SOU SOU SOUJ SOUJ SOU SOU SOU SO UJ SO UJ SOU SOU 

Chloroform 100b ug/L 8260B 0.61 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 
2-Butanone (MEK) - ug/L 8260B 100U 100UJ 100UJ 100UJ 100 UJ 100U looU looUJ 1 J looU lOOU 100U 
Methytene Chloride - ug/L 8260B 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 
SVOCs 
4-Methylphenol 180' ug/L 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Acenaphthene - ugtL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U OA8U OA8U OA8U 
Anthracene - ug/L 8270SIM OA8U OA8U OA8U OA8U 0.48U 0.48U 0.48U 0.48U OA8U 0.48U OA8U O.48U 

Benzo( a)anthracene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U 0.48 U OA8U 0.48U 0.48U OA8U O.48U O.04J OA8U 0.48U 
Benzo(a)pyrene 0.2b ug/L 8270SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.46 0.19U 0.19 U 
Benzo(b )fluoranthene 0.04' ug/L 8270SIM 0.48U 0.48U 0.48U OA8U 0.48U 0.48U OA8U 0.48U OA8U 0.6 OA8U O.48U 
Benzo(9,h,iJperyiene - ug/L 8270SIM 0.48U OA8U O.48U O.48U O.48U O.48U O.48U 0.48U 0.48U O.4J 0.48U 0.48 U 
Bis(2-Ethythexyt)Phthalate - ugtL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Bis(2-chloroethoxy)methane - ugfL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 
Butyl Benzyl Phthalate - ug/L 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 
Chrysene 0.4' ugfL 8270SIM 0.48U 0.48U 0.48U OA8U O.48U 0.48U 0.48U 0.48U 0.48 U O.04J O.48U 0.48 U 
Dibenz(a,h)anthracene - ug/L 8270SIM OA8U O.48U O.48U 0.48U O.48U O.48U 0.48U 0.48U OA8U 0.1 J O.48U 0048 U 

Diethyt Phthalate 29000' ug/L 8270C 2J 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Fluaranthene - ugfL 8270SIM O.48U 0.48U 0.48U 0.48U 0.48U OA8U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48 U 
Fluorene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48 U 

Indeno( 1,2,3-c,d)pyrene 0.04' ug/L 8270SIM 0.48U 0.48 U 0.48U OA8U 0.48U 0.48U 0.48U OA8U 0.48U 0.4J OA8U 0.48U 
Napthalene - ugfL 8270SIM OA8U 0.48U 0.48U OA8U 0048 U 0.48U 0.48 U 0.48U 0.48U 0.4J 0.48U 0.48U 
Phenanthrene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U OA8U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenol 22000' ug/L 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Pyrene - uQ/L 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48 U OA8U 0.48U OA8U 
METALS 
Aluminum lOoob ug/L 6010B 287 82UJ 70.3 UJ 213 279 196 159 293 211 91 181 369 

,../'" ..... ,'" Antimony 6b ug/L 6010B 2.8UJ 2.9 SOU 6.7UJ 6.3 UJ SOU 60U 4.8UJ 4 SOU SOU 60U 
Arsenic SOb ug/L 6010B 4.7UJ IOU 4.9 10UJ 10UJ 4.3UJ 6.6UJ IOU 6.7UJ 2.8 8.1 UJ 7.8J 
Barium looob ug/L 6010B 39.5 18.6 18.5 18.3 18.4 16.4 16.2 19.7 19.2 19.7 19.9J 21 J 
Cadmium - ugfL 6010B 0.28UJ 5U 5U 5U 0.26 UJ 0.38 UJ 0.42 UJ 5U 0.2UJ 5UJ 5U 5U 
Calcium - ug/L S010B 96800 92000 91900 89700 89200 92300 92400 100000 99200 110000 117000 114000 

Chromium SOb ug/L 6010B 5.3 3.3 3 1.5 2.6 0.78 0.82 1.6J 1.6J 2.2UJ 10UJ 10 UJ 
Coban - uq/L 6010B 0.59 UJ SOU SOU SOU SOU SOU 0.5UJ SOU SOU 0.76 UJ SOUJ 0.82J 
Copper 1300' ug/L 6010B 6.6 3.3 1.9 3.5 3.4 3.6J 4.8J 5.2 2.2J 2.1 2.7 2.8 

Iron 300c ug/L 6010B 381 92.9 178 297 375 229 178 274 348 96.3 204 410 
Lead 15' ugiL 6010B 2.3UJ 3U 3U 2UJ 0.98 UJ 5UJ 5.9UJ 1.5 2.2 UJ 3U 3U 3U 
Magnesium - ugfL 6010B 52400 49S00 50000 49300 49900 48500 48600 53000 53100 56900 65400 64000 
Manganese SOC ug/L 6010B 145 160 164 197 218 ISO ISO 73.7 J 195 109 245J 275J 

Mercury 2b ugiL 7470A 0.12 0.18 0.12 UJ 0.1 J 0.061 J O.094J 0.12J 0.027 J 0.7 J 0.47 J 0.31 J 0.32J 

Nickel 100b ug/L 6010B 5.2UJ 1.9UJ 1.6UJ 8.9 1.3 UJ 1.8UJ 1.9UJ 1.3 1.8J 2.3 UJ 1.3J 1.6J 
Potassium - ugfL 6010B 11100 5120J S090J 3920 3970 39SO 3860 3880 4120 4570 S080J 4910J 
Selenium SOb ug/L 6010B 4.8J 5U 3.8 5.3 UJ 2.8UJ 5UJ 5UJ 4.2UJ 7UJ 5U 12.2 UJ 12.9 UJ 

Silver l00c ug/L 6010B IOU 1.5UJ 0.98 UJ 2.4UJ 2.2UJ 10 U IOU IOU 1.4J 0.96 UJ 2.5UJ 2.3 UJ 
Sodium - uqJL 6010B 364000 369000 369000 371000 378000 436000 433000 392000 410000 435000 499000J 483000J 
Thallium 5b ug/L 6010B IOU IOU IOU IOU IOU 10 U IOU IOU IOU 3.6UJ 3.1 5,5 
Vanadium' - uqJL 6010B 5.7 1.9UJ 1.9UJ 3.4UJ 3UJ 2.8UJ 2.7 UJ 3.2 2.3 2.2 2.8 3.8 
Zinc 5000c ugiL 6010B 19.8 36.6 6.8 28.7 J 31.8J 3.4 UJ 32.4 5.3J 13.3J 17.2J 20 UJ 1.3J 
Miscellaneous 
pH - pH 9040 7.28 7.19 7,16 7.11 7.08 7.03 7.06 7.15 7.05 - 7.03 7.08 
Chromium, hexavalent SO ugiL 7199 - - - - - - - - - - -

6-91 



C) 

/~--, 

J 

PAGE NO. 6-92 

M600S0_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



Table 6-26' Summary of Detected Analytes - Round 1 through Round 8 Groundwater Sampling RSE Investigation -
WELL 10: M3-MW09A M3-MW09A M3-MW09A M3-MW09A M3-MW09A M3-MW09A M3-MW09A M3-MW09A M3-MW09B M3-MW09B M3-MW09B M3-MW09B M3-MW09B M3-MW09B M3-MW09B M3-MW09B 

Regulatory EPA 10: LK246 LK319 LK351 LK374 LK40S LK437 LK491 LKS08 LK249 LK320 LK354 LK37S LK406 LK438 LK493 LK509 
Threshold SAMPLE DATE: 11127/2002 3/2612003 1111212003 3131/2004 6130/2004 101512004 2124/2005 4/2612005 11127/2002 312612003 1111312003 3/3112004 6130/2004 101512004 212512005 412612005 

Concentrations SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular ReQular Regular liegular liegular Regular Regular Regular Regular Regular 
PARAMETER (uglL) ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mglL 8015BDRO 100U 0.14U 0.13U 0.096 U O.096U 0.096 U 0.096 U O.096U 100U 0.14U 0.096 U 0.096 U O.096U O.096U 0.096 U 0.096 U 
Diesel Fuel - mglL 8015B ORO 0.096 U 0.1 U O.096U 0.096 U O.096U 0.096 U 0.096 U 0.096 U O.096U 0.1 U O.096U 0.096 U 0.096 U 0.096 U O.096U O.096U 
Gasoline - mg/L_ 8015BDRO 0.1 U 0.1 U 0.02J 0.03J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.02J 0.02J 0.1 U 0.1 U 0.1 U 0.1 U 
VOCs 
4-Methyl-2-Pentanone - ugiL 8260B SOU SOU 50UJ SOU SOU SOU SOU SOU SOU SOU SOUJ SOU SOU SOU SOUJ SOU 
Chloroform 100' ugIL 8260B 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 
2-Butanone (MEK) - uaiL 82608 looW 100W 100UJ 100 UJ looUJ 100U 100UJ lOOU 100 UJ 100 UJ looU 100 UJ 100 UJ 100U lOOU 100 U 
Methylene Chloride - ugiL 8260B 3U 3U 3U 3U 3 UJ 3U 3U 3 UJ 3U 3U 3U 3U 3UJ 3U 3U 3UJ 
SVOCs 
4-Methylphenol 180· ugIL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Acenaphthene - ugIL 8270 SIM 0.48U 0.48U 0.48U 0.48 U 0.48 U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U OA8U OA8U 0.48U 0.48U 
Anthracene - ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48 U 0.48U O.4BU 0.48U 0.48U 0.48U 

Benzo(ajanthracene 0.04" ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(a)pyrene 0.2' ugIL 8270 SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 
Benzo(b )ftuoranthene 0.04" ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(g.h .iJperytene - u~ 8270 SIM 0.48U O.4BU 0.48U 0.48 U 0.48U O.4BU 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Bis(2-Ethylhexyl)Phthalate - ugIL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Bis(2-<:hloroethoxy)methane - ugll 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Butyl Benzyl Phthalate - ugIL 8270C 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 9.6UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Chrysene 0.4" ugiL 8270SIM 0.48U 0.48U 0.48U 0.48 U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U O.4BU 0.48U 0.48U 0.48U 0.48U 
Dibenz(a.hjanthracene - uq/L 8270SIM 0.48U 0.48U 0.48U 0.48 U 0.48 U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Diethyl Phthalate 29000· ugIL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U IOU 
Fluoranthene - ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Fluorene - ugl_L 8270SIM 0.48U O.4BU 0.48U 0.48U 0.48U 0.48 U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 0.48U 0.48U 

Indeno( 1.2.3-<:.dJpyrene 0.04" ugiL 8270SIM 0.48U 0.48U 0.48U O.4BU 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U O.4BU 
Napthalene - uQ/L 8270SIM 0.48U 0.48U 0.48U O.4BU 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenanthrene - ugiL 8270SIM 0.48U O.4BU 0.48U 0.48U 0.48U 0.48U 0.48 U O.4BU 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenol 22000· ugIL 8270C 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Pyrene - uQ/l. 8270SIM 0.48U 0.48U O.48U 0.48 U O.48U 0.48U 0.48U O.4BU 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
METALS 
Aluminum 1000" ugIL 6010B 195 297 413 248 183 131 654 309 204 156 179 66.6 12.1 J 365 76.7 UJ 70.6UJ 
Antimony 6' ugIL 6010B 60U 60U 60 UJ 60UJ 2.4 UJ 9 60U 60U 60U 60U 60U 60 UJ 60U 60U 60U 60U 
Arsenic SO' ugiL 6010B 9.9UJ 7.4J 9.4UJ 5.7 3.8 6.6UJ 9.5 8.5 7.9UJ 4.6 5.7 3.7 4 8UJ 3.4 4.7 
Barium 1000' ugiL 6010B SO.l 60.4 62.6 61.5 67.2 29.5 51.8 47.3 36.4 29.8 29.6 25.3 28.7 63.1 28 25.9 
Cadmium - ug/L 6010B 0.33 UJ 0.34 UJ 0.27 UJ 5U 5U 5U 5UJ 5U 0.4 UJ 0.54 UJ 5U 5U 0.31 UJ 0.39 UJ 5UJ 5UJ 
Calcium - ugiL 60108 116000 116000 135000 147000 16SOOO 134000 114000 105000 114000 118000 126000 120000 135000 15S000 13S000 139000 
Chromium SO' ugiL 6010B 1.9UJ 2UJ 3J 0.82J 0.81 J 1.1 UJ 2.4 UJ 10 U 3.1 UJ 2.6 UJ 5.7 O.83J lOU 1.3UJ 1.9UJ lOU 
Cobatt - ugiL 6010B 0.8UJ SOU 0.4UJ SOU SOU 0.37 UJ 0.83 UJ SOUJ 0.61 UJ SOU SOU SOU SOU SOU 0.46 UJ SOU 
Copper 1300' ugiL 6010B 4.2UJ 1.7 4.3UJ 5.3J 12.1 UJ 2.4 2.3J 25U 2.6UJ 25U 3.8UJ 5.8J 9.9UJ 5.6 1.9 2SU 

Iron 300' ugIL 6010B 263 384 617 380 254 300 889 449 545 439 494 183 54.5J SOO 124 148 
Lead 15" ugIL 6010B 0.92 UJ 3U 2UJ 3U 3UJ 2.1 UJ 1 J 3U 1.4UJ 3U 3U 3U 3 UJ 1.6UJ 3U 3U 
Magnesium - ugiL 6010B 42500 42400 53200 54400 57900 72200 42200 38700 62500 64000 70800 62900 67800 58900 71100 76300 
Manganese SO' ugiL 6010B 20.5 7.1 10.7 10.5 5.3UJ 6 19 15.2UJ 8.9 6.1 5.1 UJ 3.7W 2.8UJ 9.5 9.4 11 UJ 
Mercury 2' ugiL 7470A 0.05J 0.2 0.21 J 0.046J 0.15J 0.55 0.21 J 1 0.038J 0.19 0.013 0.03J 0.16J 0.73 0.29J o.n 
Nickel 100" ugiL 6010B 3.8UJ 2 3.1 UJ 1.1 UJ 1 UJ 1.8 1.3UJ 40UJ 5.1 UJ 2.4 2.3 UJ 4.3 1.2UJ 1 o.nUJ 40 UJ 
Potassium - ugiL 6010B 4190 3770J 3820 3940 4190 3330 4090 3240 3520 3020J 30SO 2870 3190 4090 3140 3340 
Selenium SO' ugIL 6010B 13.3 14.6UJ 17.5 21.6 29.9 7.1 UJ l'.6UJ l'.6UJ 7.5J 7.9UJ 5.4 UJ 5UJ 8.1 UJ 30.3 UJ 5U 6.1 UJ 
Silver 100' ugiL 6010B 10.U lOU 0.81 UJ 10UJ 1.2UJ 0.98J lOU lOU lOU lOU 1.6 UJ 10 UJ lOU 18.1 0.93 UJ lOU 
Sodium - ugIL 6010B 329000 336000J 380000 424000 404000 400000 334000 296000 413000 406000J 371000 412000 394000 400000 421000 423000 
Thallium 5' ugIL 6010B 7.1 UJ 10UJ lOU lOU lOU lOU 3.7UJ lOU 9.5UJ 1.6J 10U lOU IOU lOU 4.2W lOU 
Vanadium - ugIL 6010B 33.9 32.9 26.9 27.4 28 13.8 40.5 29.9 15.4 14.7 14.9 13.1 13.5 26.8 13.1 12.4 
Zinc SOOO' ugiL 6010B 10.3UJ 9.3 16.8J 3.1 UJ 4J 11.3 6.9J 2.7UJ l'.4UJ 8.9 17.7 3.7UJ 2.8J 14 5.4J 4.7UJ 
Miscellaneous 
pH - pH 9040 7.25 7.26 7.06 7 7.07 6.84 - 7.12 7.21 7.16 6.88 7 7.12 6.79 - 7.02 
~romium. hexavalent SO ugll 7199 - - - - - - - - -
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Table 6-26· Summary of Detected Analytes - Round 1 through Round 8 Groundwater Sampling RSE Investigation -
WELLID: AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 

Regulatory EPAID: LK2S2 LK2S3 lK301 LK3SO LK373 LK402 LK436 LK478 LKS12 

Threshold SAMPLE DATE: 121212002 121212002 3120/2003 11/1212003 3130/2004 612912004 10/512004 2I17I200S 4/27/200S 
Concentrations SAMPLE TYPE: Regular Duplicate Regular Regular Regular Regular ~egular Regular Regular 

PARAMETER (~g/Ll ROUND#: Round 1 Round 2 Round 3 Round 4 Round S Round 6 Round 7 Round 8 
PETROLEUM HYDROCARBONS Units Method 
Motor Oil - mg/L 801SBDRO 0.096 U 0.096 U 0.13U 0.13 U O.096U 0.096 U O.096U 0.096 U O.096U 
Diesel Fuel - mglL 801SBDRO 0.096 U 0.096 U O.096U O.096U 0.096 U 0.096 U O.096U 0.096 U O.096U 
Gasoline - mg/L 801SBDRO 0.1 U 0.1 U 0.1 U 0.02J 0.02J 0.1 U 0.1 U 0.1 U 0.1 U 
VOCs 
4-Melhyl-2-Pentanone - ugiL 8260B SOU SOU 0.3J SO UJ SOU SOU SOU SO UJ SOU 
Chlorofonn 100' ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 
2-Butanone (MEK) - ugiL 8260B 100U 100U 100 UJ 100 UJ 100 U l00UJ 100U 100U 100U 
Methylene Chloride - ug/L 8260B 3U 3U 3U 3U 3 UJ 3U 3U 3U 3U 
SVOCs 
4-Methylphenol 180· ugIL 8270C 9.6U 9.6U lOU 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Acenaphlhene - ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 
Anthracene - ug/t 8270 SIM 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 

Benzo(a)anthracene 0.04' ug/L 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(a)pyrene 0.2' ugIL 8270SIM 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 0.19U 
Benzo(b )fIuoranthene 0.04' ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Benzo(g,h,l)peryiene - ugIL 8270SIM 0.48U 0.48U 0.48 U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Bis(2-Ethylhexyl)Phthalate - ug/L 8270C 9.6UJ 9.6U lOU 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Bis(2-chloroethoxy)methane - ug/L 8270C 9.6UJ 9.6U 10 U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Butyl Benzyl Phthalate - ugiL 8270C 9.6U 9.6UJ 10 U 9.6U 9.6U 9.6U 9.6U 9.6U lOU 
Chrysene 0.4' ug/L 8270SIM 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 
Dibenz(a,h)anthracene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 
Dielhyl Phthalate 29000· ugiL 8270C 9.6U 9.6U lOU 9.6U 9.6U 9.6U 9.6U 9.6U 10 U 
Fluoranthene - ug/L 8270SIM O.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Fluorene - ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48 U 
Indeno(l,2,:k,d)pyrene 0.04' ugiL 8270SIM 0.48U 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 
Napthalene - ugIL 8270SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
Phenanthrene - ug/L 8270SIM 0.48U 0.48U 0.48U 0.48U O.48U 0.48U 0.48U 0.48U 0.48U 
Phenol 22000· ug/L 8270C 9.6U 9.6U 10 U 9.6U 9.6U 9.6U 9.6U 9.6UJ 10UJ 
Pyrene - uQ/L 8270 SIM 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 0.48U 
METALS 
Aluminum 1000' ugIL 6010B 23.7 J 2S.2J 14UJ 5UJ 31.1 J 8.2J 17.9J 22.2J 18.1 UJ 
Antimony 6' ugIL 6010B 2.4UJ 1.8UJ 60U 60 UJ 60U 60U 2.7 60U 60U 
Arsenic SO' ugIL 6010B S.7UJ 4.5UJ 9.1 UJ 8.1 UJ 3.7UJ 7 11.6UJ 7.6UJ 5.4 
Barium 1000' ug/L 6010B 40 41.1 38.3 29 31 34.2 30.9 32.8 30.S 
Cadmium - ugIL 6010B O.lSUJ 0.18UJ 5UJ 5U SU SU SU 0.42 UJ 5UJ 
Calcium - ug/L 6010B 167000 179000 209000 178000 193000 203000 186000 162000 202000 
Chromium so' ug/L 6010B 2.8J 2.7 J 3.1 UJ 2.4J 1.1 J lOU 3.9 S.4J lOU 
Cobalt - ugiL 6010B 0.75 UJ O.56UJ SO UJ SOU SOU SOU SOU SOU SOUJ 
Copper 1300' ugiL 6010B 4.9UJ 4.3UJ 25UJ 2.6UJ 24.2 8.S UJ 3.1 J 2.4UJ 2S U 
Iron 300· ugiL 6010B 28.5 UJ 30 UJ 193 185 240J 208 234 192J 191 
Lead lS' ug/L 6010B 3.3 UJ 3.2UJ 3U 1.4UJ 3U 3 UJ 3.3 UJ 3U 3U 
Magnesium - ugIL 6010B 87200 90800 99500 90800 90000 91000 90300 81800 101000 
Manganese SO· ugIL 6010B 3S.5 38.1 14.7 10.5 13.2 14.1 13.6 11.4 17.3 UJ 
Mercury 2' ugIL 7470A 0.11 J 0.12J 0.2 O.058J O.066J 0.1 J 0.S5J 0.21 J 1.2J 
Nickel 100" ugIL 6010B 3 UJ 3.3UJ 1.6 UJ 1.6UJ 1.2J 40U 1.7 0.71 UJ 40 UJ 
Potassium - ug/l 6010B 56SO 6010 6520J S960 6110 6460 S790 6340 6720 
Selenium SO" ug/L 6010B SUJ SUJ 3.4 UJ SUJ SU SU 7.7UJ SU SU 
Silver 100· ugIL 6010B 1.2 0.85 10UJ 2.1 UJ 0.96 UJ 1.SUJ 2J lOU lOU 
Sodium - ug/L 6010B 421000 448000 S07000 460000 494000 465000 437000 418000 SOOOOO 
Thallium S' ugiL 6010B lOU lOU 3J 10 U lOU lOU lOU 6.8UJ lOU 
Vanadium - ugIL 6010B 1.SUJ 1.SUJ SOU SOU SOU SOU SOU SOU SOU 
Zinc SOOO· ugiL 6010B 201 209 3.6UJ 12J 8.1 J 3.2J 24.4J 8.3J 2UJ 
Miscellaneous 
pH - pH 9040 7.07 7.01 6.83 6.71 6.85 6.66 6.64 - 6.88 
Chromium, hexavalent SO ug/t 7199 - - -
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PARAMETER 
PETROLEUM HYDROCARBONS 
Motor Oil 
Diesel Fuel 
Gasoline 
VOCs 
4-Methyl-2-Pentanone 

Chloroform 
2-Butanone (MEK) 
Methylene Chloride 
SVOCs 
4-Methylphenol 
Acenaphthene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fIuoranthene 
Benzo(g,h,i)perylene 
Bis(2-Ethylhexyl)Phthalate 
Bis(2-<:hloroethoxy)methane 
Butyl Benzyl Phthalate 
Chrysene 
Dibenz(a,h)anthracene 

Diethyl Phthalate 
Fluoranthene 
Fluorene 

Indeno( 1 ,2,3-c,d)pyrene 
Napthalene 
Phenanthrene 
Phenol 
Pyrene 
METALS 
Aluminum 

Antimony 

Arsenic 

Barium 
Cadmium 
Calcium 

Chromium 
Coba~ 

Copper 

Iron 
Lead 
Magnesium 

Manganese 

Mercury 

Nickel 
Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Miscellaneous 
pH 
Chromium. hexavalent 

WELLID: 

Regulatory EPAID: 

Threshold SAMPLE DATE: 

Concentrations SAMPLE TYPE: 
(ua/L) ROUND#: 

Units Method 

· mq/l 801SBDRO 

· mglL 801SBDRO 

· mq/l 801SBDRO 

· ug/l 8260B 

100' ugiL 8260B 

· ug/l 8260B 

· uq/t 8260B 

180" ugiL 8270C 

- uQ/L 8270SIM 

· ugiL 8270SIM 

0.04' ugiL 8270SIM 

0.2' ug/L 8270SIM 

0.04' ugiL 8270SIM 

· ugiL 8270SIM 

· uQ/L 8270C 

· ug/L 8270C 

· ugiL 8270C 
n.4' uQ/L 8270SIM 
- ugiL 8270SIM 

29000" ug/L 8270C 

· uq/l 8270SIM 

· ug/L 8270SIM 

0.04' ug/L 8270SIM 

· ug/L 8270SIM 

- ugiL 8270SIM 

22000· ugiL 8270C 

· uQ/L 8270SIM 

1000' ug/L 6010B 

6' ug/L 60106 

SO' ugiL 60106 

1000' ugiL 60106 

· uq/l 60106 

· ug/L 60106 

SO' ugiL 60106 

· ugiL 60106 

1300' ug/L 60106 

300' ugiL 6010B 

15' ugiL 60106 

· uq/t 60106 
SO· ug/L 6010B 

2' ug/L 7470A 

100' ugiL 60106 

- uQ/L 60106 

SO' ugiL 60106 

100' ugiL 60106 

· ug/L 60106 

5' ug/L 6010B 

· ugiL 60106 

SOOO' ugiL 60106 

· pH 9040 
SO ug/L 7199 

6-97 

. . g Table 6-26' Summary of Detected Analytes Round 1 through Round 8 Groundwater Sampling RSE Invesli alion 

AA3·MWll AA3-MWll AA3-MWll AA3-MWll AA3-MW12 AA3-MW12 
LK466 LK467 LK520 LKS21 LK469 LK472 

211512005 211512005 4/2812005 4/2812005 211612005 211612005 
ReQular ReQular ReOular ROOular Regular Regular 

Round 7 Round 8 Round 7 

0.096 U - O.04J -
0.009J - O.04J 
0.1 U - 0.1 U -

SOUJ - SOU -
0.1 U - 0.1 U -

100 UJ - 100U 
3U 3U -

9.6U - 9.6U -
O.48U - 0.48U -
0.48U - 0.48U 

O.48U - 0.48U -
0.19U - 0.19U -
0.48U - 0.48 U -
0.48U 0.48U -
9.6UJ - 9.6U -
9.6UJ - 9.6U 
9.6U - 9.6U 
0.48U - 0.48U -
O.48U - 0.48U 

9.6U - 9.6U -
0.48U - 0.48U -
0.48U 0.48U 

0.48U - 0.48U -
0.48U - O.48U 
0.48U - 0.48U -
9.6U - 9.6U -
0.48U - 0.48U 

35.1 J 46.7 J 186UJ 31 UJ 

60U 60U 60U 60U 

7.3 UJ 7.5UJ 31.7 24.5 
48.6 45.6 43 39 
SU 0.16UJ SU SU 

147000 13S000 164000 155000 

1.8 1.4 2.7UJ 3UJ 
0.81 UJ 0.8UJ 1.7UJ 2 UJ 

15.5 3.1 UJ 5.4J 3.1 
46J 26.9J 402 202 

3U 3U 3U 2.5 
79100 75800 134000 124000 

69.5 57.9 685 635 
0.51 J O.54J 0.13J 0.23J 

5.8 3.SUJ 4.8 4.6 
13600 13100 14800 13400 

14.2UJ 4.SUJ 7.8 6.5 

lOU lOU 1.6 2.9 
470000 437000 41S000 397000 

5.4UJ 4.7UJ lOU lOU 
9.5 9.2 4 2.7 

17J 6.1 J 8.5J 1.2J 

- - 7.12 -- -
Notes. 

·Value represents the AL for the analyte. 

'Value represents the stringent concentration of Federal and Cal~omia MCLs. 

'Value represents the secondary MCL 

• Value represents the tap water PRGs. 

'Public Health Goal for ben~a)pyrene and OEHHA PEFs 

AA3 = Anomaly Area 3 

RSE = removal site evaluation 

Mel = maximum contaminant level 

AL = aclion level 

PRGs = Preliminary Remediation Goals 

U = indicates the analyte was not detected at or above the stated limil 

0.06J -
0.2 -

0.1 U -

SO UJ -
0.1 U -
100U -
3U -

9.6U -
0.2J -
O.OSJ -
O.48U -
0.19U -
0.48U -
0.48U -
9.6U -
9.6U -
9.6U -
0.48U -
0.48 U 

9.6U -
0.02J -
0.1 J 

0.48U -
0.48U 
0.48U -
9.6UJ -
0.48 U 

98.1 J 29.7 J 

60U 60U 

7.7UJ 10.6UJ 

147 146 
0.42 UJ 0.3 UJ 
243000 244000 

2.9J 2.8J 
2UJ 2.1 UJ 

7.6UJ 5.6UJ 

124J 31.9UJ 
3U 3U 

137000 139000 

358 362 
0.039J 0.032J 

22 21.1 
29400 29300 

5U 5U 

lOU lOU 
514000 531000 

8.2 UJ 10UJ 
15.4 14.9 

6.4J 10J 

- -
-

AA3-MW12 
LKS30 

4/2912005 
Regular 

0.24 
0.85 
0.1 U 

SOU 

0.1 U 
100U 
3 UJ 

9.6U 
1.6 

0.09J 

0.48U 

0.19U 
0.48U 
0.48U 
9.6U 
2J 

9.6U 
0.48U 
0.48U 

9.6U 
0.09J 
0.48U 

0.48U 
O.04J 
O.OSJ 

9.6U 
0.06J 

63.7 UJ 

60U 

61.9 
109J 
SU 

266000 

lOU 
2.4J 

2.5 

4550 
3U 

101000 

1770 

0.1 J 

19.6 
29100J 

8.7UJ 

3.SUJ 
526000 J 

8.7 UJ 
1.7 

20 UJ 

6.73 

-

UJ = indicates the analyte was not detected at or above the stated limit The sample detection limit Is an estimated value. 

J = indicates an estimated value. 
- = Regulatory Threshold Concentrations not established for this particular analyte. 

Values in bold indicate that the particular analyle had exceeded its regulatory threshold limit 

AA3-MW12 
LKS32 

4/29/2005 
Duplicate 
Round 8 

0.2 
0.78 
0.1 U 

SOU 

0.1 U 
100U 
3U 

9.6U 
1.5 

0.08J 

0.48U 

0.19U 
0.48U 
0.48U 
9.6U 
2J 

9.6U 
0.48U 
0.48U 

9.6U 
0.08J 
0.48U 

0.48U 
0.03J 
0.05J 
9.6U 
0.06J 

44 UJ 

11.7 

58.6 
110J 
5U 

279000 

3.8J 
2.7 J 

5.4 

4640 

2 
99S00 

1760J 

0.032J 

20.6 
29300J 
5.2UJ 

4.SUJ 
451000 J 

lOU 
3.1 

20UJ 

6.76 
-

AA3-MW12 AA3-MW13 AA3-MW13 AA3-MW13 AA3-MW13 
LK531 LK471 LK473 LKS3S LKS36 

4/29/2005 211612005 211612005 4/2912005 4/29/2005 
Regular Regular Regular Regular Regular 

Round 7 Round 8 

- O.096U 

- 0.096 U 

- 0.1 U 

- SOUJ 

- 0.1 U 

- 100 U 
- 3U 

- 9.6U 

- 0.48U 

- 0.48U 

- 0.48U 

- 0.19U 

- 0.48 U 

- 0.48 U 
- 9.6U 

9.6U 
- 9.6U 

- 0.48U 

- 0.48U 

- 9.6U 
- 0.48U 

- 0.48U 

- 0.48U 
- 0.48U 

- 0.48U 

- 9.6UJ 

- 0.48U 

33 UJ 3S.SJ 

60U 60U 

62.2 8.1 UJ 

121 J 61.4 
5U 5U 

299000 367000 

10UJ 17.5 
2.6J 0.53 UJ 

1.9J 2.6UJ 

49SO 17.8 UJ 

3U 3U 
114000 129000 

2000 11.4 

0.062J 0.082J 

22.8 1.7UJ 
31000J 12000 

12.5UJ 97.9 

4.8UJ lOU 
593000 441000 

8UJ 9.6UJ 
1.6 14 

20UJ 5.4J 

- -
- 14 

iJg/L • micrograms per liter 

mgIL. milligram per liter 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

29.1 J 

60U 

9.SUJ 

63 
5U 

379000 

18 
0.55 UJ 

3.7UJ 

39.1 J 

3U 
135000 

11.2 

0.092J 

1.7UJ 
12500 

97.2 

lOU 
453000 

9.1 UJ 
14.6 

4.7 J 

-
-

TPH' total petroleum hydrocarbons 

VOCs ;I volatile organiC compounds 

SVOCs = semivolatile organic compounds 

pH • negative logarithm of hydrogen ion concentration 

10 :=I Identification 

O.096U 
O.096U 

0.1 U 

SOU 

0.1 U 
100U 
3UJ 

9.6U 
0.48U 
0.48 U 

0.48U 

0.19U 
0.48U 
0.48U 
9.6U 
9.6U 
9.6U 
0.48U 
0.48U 

9.6U 
0.48U 
0.48U 

O.48U 
0.48U 
0.48U 

9.6U 
0.48U 

28.9 UJ 

9.7 

4.7UJ 
35.1 J 

5U 
386000J 

3.4J 
SOUJ 

6 

25UJ 
4.3 

152000 

14J 

0.43 

2.7 J 
3430J 
91.8J 

5.SUJ 
412000J 

lOU 
27.5 

20 UJ 

6.94 
1.1 

OEHHA = Office of Environmenlal Health Hazard Assessment 

PEF = potency equivalency factor 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

22.8UJ 
6_7 

lOU 

34.4J 
5U 

374000 

3.3J 
SOUJ 

5.8 

20.2 UJ 

4.3 
147000 

13.9J 

0.27 

3.4J 
3330J 

87 

5.8UJ 
402000 

lOU 
26.4 

20UJ 

-

7" 0 

AA3·MW14 AA3-MW14 AA3-MW14 AA3-MW14 
LK47S LK476 LKS18 LKS19 

211712005 211712005 4/2812005 4/2812005 
Regular Reaular Regular Regular 

Round 7 Round 8 

0.096 U - 0.09J -
0.096 U 0.1 -

0.1 U - 0.1 U -

SOUJ - SOU -
0.1 U - 0.1 U -
100 U - 100U 
3U - 3U -

9.6 U - 9.6U -
0.48U - O.OSJ -
0.48 U - 0.48U 

0.48 U - 0.48U -
0.19U - 0.19U -
0.48U - 0.48U -
0.48U 0.48U 
9.6U - 9.6U -
9.6U 9.6U 
9.6U 9.6U 
0.48U - 0.48U -
O.48U - 0.48U -
9.6U - 9.6U -
0.48 U - 0.48U -
O.48U 0.48U 

0.48U - 0.48U -
0.48U 0.48U 
0.48U - 0.48U -
9.6UJ - 9.6U -
0.48 U 0.48U -
127 J 40.3J 249 58.9J 

60U 60U 60U 60U 

7.3UJ 6.7UJ 22.5 23.8 

32.2 32.9 113 113J 
0.36 UJ 0.4 UJ 5U 5U 
196000 198000 214000 211000 

2.8J 4.1 J 3.2UJ 3.3J 
1.3 UJ 1.2UJ 2 UJ 1.5J 

3UJ 16.7UJ 8 2.3J 

139J 94.8J 1890 2260 

3U 3U 3.1 1.9J 
105000 105000 129000 127000 

511 519 14SO 1400 

0.2J 0.18J 0.19J 0.45 

4.7 6.3 5.9 5J 
6710 7260 20S00 19700 

5U 7.SUJ SU 9.3 

lOU lOU 4.5 4.2J 
433000 440000 390000 393000 

8.4 UJ 8.5 UJ 10 U lOU 
15.7 15.5 2.4 1.9J 

12J 18.5J 3.5J 20 U 

- - 6.9 -
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May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 

6.5.7 July 2004 Sampling Event - Round 5 RSE Investigation 

Nature and Extent of 
Contamination 

Seventeen groundwater samples (including four duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, and metals. Groundwater samples were collected from upgradient 
Well MW06and downgradient Wells MW01 and MW02 for dissolved metals (EPA Method 6010) 
and hexavalent chromium (EPA Method 7199) analysis. A complete data set for Round 5 
groundwater sampling is presented in Appendix B. 

The July 2004 groundwater samples were collected as part of the fifth RSE investigation sampling 
event. Detected analytes from this sampling event are presented in Table 6-26. The results are 
consistent with the previous two sampling events. 

VOCs were not detected in any of the wells sampled. SVOCs were not detected in any of the wells 
sampled with the exception oflow detection ofbis(2-ethylhexyl)phthalate (3 J )lg/L) in one well. 

All groundwater samples reported metal concentrations that were lower than their respective MCL 
values, with the exception of aluminum (one well had detected concentration [1700 )lg/L] exceeding 
the MCL of 1,000 )lg/L). The dissolved metal concentrations reported from Wells MW01, MW02 
and MW06 groundwater samples were comparable to their total metal concentrations. The chromium 
concentrations in Wells MW01 and MW02 were significantly below the MCL concentration of 
50 )lg/L. Downgradient well samples that were analyzed for hexavalent chromium (MW01 and 
MW02) reported no hexavalent chromium contribution. However, up gradient Well, MW06, reported 
hexavalent chromium at a concentration of 0.6 )lg/L and its duplicate reported a hexavalent 
chromium value of 0.54 )lg/L. 

Motor oils (four wells reported concentrations ranging from 0.01 J mg/L to 0.03 J mg/L) and 
petroleum hydrocarbons as diesel fuel (five wells reported concentrations ranging from 0.01 J mg/L 
to 0.07 J mg/L) were detected. There were no detections of petroleum hydrocarbons as gasoline in 
any of the wells sampled. 

6.5.8 October 2004 Sampling Event - Round 6 RSE Investigation 

Sixteen groundwater samples (including three duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, and metals. Groundwater samples were collected from upgradient 
Well MW06 and downgradient Wells MW01 and MW02 for dissolved metals (EPA Method 6010) 
and hexavalent chromium (EPA Method 7199) analysis. A complete data set for Round 6 
groundwater sampling is presented in Appendix B. 

The October 2004 groundwater samples were collected as part of the sixth RSE investigation 
sampling event. Detected analytes from this sampling event are presented in Table 6-26. The results 
are consistent with the previous sampling events. 

VOCs were not detected in any of wells sampled with the exception of low detection of 2-Butanone 
(1 J )lg/L) in one well and methylene chloride (0.5 J )lg/L) in one well. SVOCs were not detected in 
any of the wells sampled. 

All groundwater samples reported metal concentrations that were lower than their respective MCL 
values, with the exception of chromium. One downgradient well, MW01, had a detected 
concentration of 50.4 )lgIL (MCL of 50 )lg/L); the duplicate sample from the same well had a 
chromium concentration of 47.9 )lg/L. The chromium concentrations in other wells were 
significantly below the MCL value. The dissolved metal concentrations reported from the MW01, 

6-99 



May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Nature and Extent of 

Contamination 

MW02, and MW06 groundwater samples were comparable to their total metal concentrations. 
Downgradient well samples that were analyzed for hexavalent chromium (MW01 and MW02) 
reported no hexavalent chromium contribution. However, upgradient Well MW06, reported 
hexavalent chromium at a concentration of 0.25 J Ilg/L and its duplicate reported a hexavalent 
chromium value of0.241lg/L. 

Two wells reported petroleum hydrocarbons as diesel fuel with concentrations of 0.008 J mg/L and 
0.01 J mg/L and five wells reported petroleum hydrocarbons as gasoline with concentrations ranging 
from 0.02 J mg/L to 0.05 J mg/L. There were no detections of motor oils in any of the wells sampled. 

6.5.9 February 2005 Sampling Event - Round 7 RSE Investigation 

Twenty-three groundwater samples (including two duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, and metals (Appendix B). A complete data set for Round 7 
groundwater sampling is presented in Appendix B. 

The February 2005 groundwater samples were collected as part of the seventh RSE investigation 
sampling event. Detected analytes from this sampling event are presented in Table 6-26. With the 
exception ofPAHs, the results are consistent with the previous sampling events. 

VOCs were not detected in any of wells sampled with the exception of low detection of chloroform 
(0.95 Ilg/L in one well) and methylene chloride (four detections ranging from 1 J Ilg/L to 3 Ilg/L). 

SVOCs were not detected in any of the wells sampled, except MW08 and MW12. 

The detected SVOCs at Well MW08 include benzo[a]anthracene (0.04 J Ilg/L; equal to the 
public health goal of 0.04 Ilg/L [total PAHs]); B[a]P (0.46 Ilg/L; exceeding MCL of 0.2 
Ilg/L); benzo[b]fluoranthene (0.6 Ilg/L; exceeding the public health goal of 0.04 Ilg/L [total 
PAHs]); benzo[g,h,i]perylene (0.4 J 11 giL); chrysene (0.04 J Ilg/L); dibenz[a,h]anthracene 
(0.1 J Ilg/L); and, indeno[1,2,3-c,d]pyrene (0.4 J Ilg/L; exceeding the public health goal of 
0.04 Ilg/L [total PAHs]). 

The detected SVOCs at MW12 include acenaphthene (0.2 J Ilg/L), anthracene (0.05 J 11 giL) , 
fluoranthene (0.02 J Ilg/L), fluorene (0.1 J Ilg/L), and phenanthrene (0.1 J Ilg/L). 

All groundwater samples reported metal concentrations that were lower than their respective MCL 
values, with the exception of selenium and thallium. Up gradient Well, MW13 reported a selenium 
concentration of 97.9 Ilg/L. Upgradient groundwater Monitoring Well MW06 reported thallium at a 
concentration of 5.3 J IlglL exceeding the MCL concentration of 5 Ilg/L. However, the dissolved 
thallium concentration at this well was reported at 2.8 and 3.4 Ilg/L. During Round 2 sampling, a 
sample collected from MW06 reported thallium at a concentration of5.7 Ilg/L. 

In Round 7, up gradient Well MW06 was sampled for hexavalent chromium sample. Hexavalent 
chromium was not detected in this well. Upgradient Well MW13 reported hexavalent chromium at a 
concentration of 14 Ilg/L. Note that during Round 4,5, and 6 sampling events, Well MW06 reported 
hexavalent chromium at concentrations of 0.24 Ilg/L, 0.6 Ilg/L, and 0.25 J Ilg/L, respectively. 

Detected petroleum hydrocarbons included: (1) motor oils (three wells reporting concentrations 
ranging from 0.02 J mg/L to 0.1 mg/L); (2) petroleum hydrocarbons as diesel fuel (three wells 
reporting concentrations ranging from 0.03 J mg/L to 0.2 mg/L); and, (3) petroleum hydrocarbons as 
gasoline (two wells reporting concentrations of 0.005 J mg/L to 0.03 J mg/L). 
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The groundwater is in close proximity (at some locations within the waste) with the waste at the site. 
January and February 2005 recorded 8.58 and 8.41 inches of rainfall locally at Irvine. The presence 
of SVOCs in this round of sampling may be attributed to the rise in groundwater levels as a result of 
unprecedented rainfall at the site. And, it must be noted that the wells that were installed within the 
waste placement area (MW12) and one periphery well, MW08, had observable SVOC 
concentrations slightly above reporting limits. 

6.5.10 April 2005 Sampling Event - Round 8 RSE Investigation 

Twenty-three groundwater samples (including two duplicates) were analyzed for petroleum 
hydrocarbons, VOCs, SVOCs, and metals. A complete data set for Round 8 groundwater sampling is 
presented in Appendix B. 

The April 2005 groundwater samples were collected as part of the eighth RSE investigation 
sampling event. Detected analytes from this sampling event are presented in Table 6-26. The results 
are consistent with the previous sampling events. 

VOCs were not detected in any of the wells samples. 

SVOCs were not detected in any of the wells sampled with the exception ofMW12 and MWI4. The 
detected SVOCs at MW12 (duplicate sample also collected) include acenaphthene (1.6 and 
1.5 )lg/L), anthracene (0.09 J and 0.08 J )lg/L), bis(2-chloroethoxy)methane (both 2 J )lg/L), 
fluoranthene (0.09 J and 0.08 J )lg/L), naphthalene (0.04 J and 0.03 J )lg/L), phenanthrene (both 
0.05 J), and pyrene (both 0.06 J )lg/L). The detected SVOC at MW14 included acenaphthene 
(0.05 J )lg/L). 

During this sampling event, antimony was detected at concentration exceeding its MCL value in 
three wells. Upgradient Well MW06 reported antimony at a concentration of 9.7 )lg/L; however, 
antimony was not detected in the dissolved metal sample. Another up gradient Well MW13 reported 
antimony concentration of 9.7 )lg/L with dissolved metal result being 6.7 )lg/L. A duplicate sample 
collected from Well MW12 reported antimony concentration at 11.7 )lg/L; however, antimony was 
not reported in the regular sample. 

Arsenic was reported above its MCL of 10 IJg/L value at one well, MWI2, at a concentration of 61.9 
)lg/L (duplicate - 58.6 )lgIL). The same well reported arsenic at 62.2 )lg/L (dissolved metal sample). 
Another metal that exceed its MCL value was selenium. Upgradient Well MW13 reported a 
selenium concentration of 91.8 )lg/L and 81 )lg/L (duplicate sample result). Thallium was reported 
above its MCL value in two wells, MW02 and MW08. Well MW02 reported thallium at 7.8 )lg/L 
(7.2 )lg/L in dissolved metal sample). A duplicate sample collected from Well MW08 reported 
thallium at 5.5 )lg/L; however the regular sample reported thallium at only 3.1 )lg/L (below MCL 
value of 5 )lg/L). 

In Round 8, the up gradient Well MW06 reported a hexavalent chromium concentration of 0.23 J 
)lg/L and upgradient Well MW13 reported hexavalent chromium at a concentration of 1.1 )lg/L. 
Note that during Round 4,5,6, and 7 sampling events, Well MW06, reported hexavalent chromium 
at concentrations of 0.24 )lg/L, 0.6 )lg/L, 0.25 J )lg/L and non-detect, respectively. Note that during 
the Round 7 sampling event, Well MW13 reported hexavalent chromium at concentrations of 14 
)lg/L. 
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Detected petroleum hydrocarbons included: (1) motor oils (six wells reported concentrations ranging 
from 0.04 J mg/L to 0.24 mg/L); and (2) petroleum hydrocarbons as diesel fuel (five wells reported 
concentrations ranging from 0.04 J mg/L to 0.85 mg/L). 

March and April 2005 recorded 0.59 and 1.3 inches of rainfall locally at Irvine. The higher 
groundwater elevations observed during January and February 2005, as result of heavy rains, were 
also measured during the Marchi April 2005 sampling round as well. The SVOCs were reported 
slightly above reporting limits only in Wells MW12 and MW14 (wells within the waste) and not in 
the periphery Well MW08. 

6.5.11 Summary of Groundwater Sampling Results 

Figures 5-8, 5-9, 5-10, and 5-11 are cross sections presenting the subsurface extent of debris 
placement at the site and water level gauging information from February 2005, which is considered 
to represent historic high groundwater elevations for the most recent water level gauging events 
(1999 -2005). As is indicated in these cross sections, the groundwater surface appears to be above or 
in close proximity to the pre-waste placement topographical elevation, which indicates that the 
groundwater is in contact with the debris placed at the site. Figure 6-12 presents groundwater 
hydro graphs for AA 3 groundwater monitoring wells and also includes area rainfall data. 

Figure 6-11 presents the results of November 1999, April 2000, December 2002, March 2003, 
November 2003, April 2004, July 2004, October 2004, February 2005 and April 2005 groundwater 
sampling events. Summary statistics on the groundwater sampling results are presented in 
Table 6-27. 

A total of 107 groundwater samples were collected and analyzed for VOCs. VOCs were not detected 
at concentrations exceeding their respective MCLs. The following VOCs were detected: MTBE (2 
detections in 1999 at one well [including a duplicate] had concentrations less than its MCL); 
chloroform (1 detection less than their MCL); methyl isobutylketone (MIBK) (3 detections less than 
it's MCL); MEK (one detection less than it's MCL); and, methylene chloride (1 detection less than 
its MCL). 

A total of 107 groundwater samples were collected and analyzed for SVOCs; the following SVOCs, 
were detected once at concentrations below their respective MCLs: m/p-cresol, 
4-methylphenol, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)-perylene, butyl benzyl 
phthalate, chrysene, dibenz(a,h)anthracene, fluorene, indeno(1,2,3-c,d)pyrene, and phenol. 
Benzo(a)pyrene was also detected only once, at 0.46 ~g/L which exceeded it's MCL of 0.2 ~g/L. 

The following SVOCs were detected twice at concentrations below their respective MCLs: bis(2-
chloroethoxy)-methane, bis(2-ethylhexyl)phthalate, diethylphthalate, phenanthrene, and pyrene. 
Fluoranthene, acenaphthene, and anthracene were also detected five, four, and three times, 
respectively, at concentrations below their respective MCLs. 

Out of the 107 groundwater samples analyzed for petroleum hydrocarbons, motor oil was detected in 
17 samples, with diesel and gasoline petroleum hydrocarbons detected in 21 and 24 samples, 
respectively. 

From all sampling events and out of 134 groundwater samples analyzed for metals, the following 
metals that were detected above their MCL values include: aluminum (1 detection above its MCL); 
antimony (5 detections above its MCL); arsenic (3 detections above its MCL); chromium 
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" Table 6-21: Statistics of Detected Analytes - Groundwater Sampling - RSE Investigation Round 1 through Round 8 Sampling 
) Events 

/ Minimum and 
Number of Maximum Detected 
Samples Number of Concentrations Highest concentration at 

Analytes Analyzed' Detections (1Jg/L) GW Monitoring Well 
PETROLEUM HYDROCARBONS 
Motor Oil (mglL) 101 11 0.01 J. 0.31 M3·MW02 
Diesel Fuel (mglL) 101 21 0.001 J. 1.3 M3·MW02 
Gasoline (mglL) 101 24 0.02 J. 0.24 M3·MW01 
VOCs 
4·Methyl·2·Pentanone 101 3 0.3 J. 2J M3·MW02 
Chloroform 101 2 0.61·0.95 J M3·MW06 
2·Butanone (MEK) 101 1 1 J M3·MW08 
Meth}ILene Chloride 101 1 0.5 J M3·MW01 
SVOCs 
4·Methylphenol 101 1 6J M3-MW02 
Acenaphthene 101 4 0.05 J ·1.6 M3·MW12 
Anthracene 101 3 0.05 J • 0.09 J M3·MW12 
Benzo(a)anthracene 101 1 0.04 J M3·MW08 
Benzo(a)pyrene 107 1 0.46 M3·MW08 
Benzo(b)fluoranthene 107 1 0.6 M3·MW08 
Benzo(g.h.i)perylene 107 1 0.4 J M3·MW08 
Bis(2·Ethylhexyl)Phthalate 101 2 2 J and 3 J M3·MW02 
Bis(2-chloroethoxy)methane 101 2 Both 2 J M3·MW12 
Butyl Benzyl Phthalate 101 1 0.7 J M3·MW04 
Chrysene 107 1 0.04J M3·MW08 
Dibenz(a.h)anthracene 101 1 0.1 J M3·MW08 

Diethyl_ Phthalate 101 2 Both 2 J M3·MW01; M3-MW08 

Fluoranthene 101 3 0.02 J • 0.09 J M3·MW01 
Fluorene 107 1 0.1 J M3-MW12 
Indeno( 1.2.3-c.d)pyrene 107 1 0.4J M3·MW08 
Napthalene 101 3 0.03 J ·0.4 J M3·MW08 
Phenanthrene 101 2 Both 0.05 J M3·MW12 
Phenol 107 1 12 M3·MW02 
Pyrene 107 2 Both 0.06 J M3·MW01 
METALS 
Aluminum 134 93 6J·1100 M3·MW07 
Antimony 134 21 2.4·11.1J M3-MW12 
Arsenic 134 62 1.1 J. 62.2 M3·MW12 
Barium 134 131 3.4·230 M3·MWOl 
Cadmium 134 4 0.31 J·1.1 M3·MW02 
Calcium 134 133 116 ·386.000 J M3·MW13 
Cobalt 134 18 0.45·8.8 J M3·MW01 
Copper 134 62 1.7·41.2 M3·MW02 
Chromium 134 101 0.78·296 M3·MW02 
iron 134 111 10.1 J. 4950 M3-MW12 
Lead 134 29 0.84 J. 12.3 J M3·MW02 
Magnesium 134 133 56.5 • 152.000 M3·MW13 
Manganese 134 114 0.1· 2000 M3·MW12 
Mercury 134 124 0.013·1.4 J M3-MW02 
Nickel 134 85 1 ·105 M3·MW01 
Potassium 134 133 1.930·31.000 J M3-MW12 
Selenium 134 91 3.8·97.9 M3·MW13 
Silver 134 36 0.4·53.8 M3-MW02 
Sodium 134 133 188.000· 593.000 M3-MW12 
Thallium 134 14 1.6J·7.8 AA3-MW02 
Vanadium 134 113 1.6·51.5 M3-MW04 
Zinc 134 97 1.2J·209 M3·MW10 
Miscellaneous 
Chromium. hexavalent 17 8 0.23 J. 14 M3-MW13 

Notes: 

• Number of samples analyzed for the specified analyte. including duplicates. W any. 

For metals. the number of samples analyzad also includes samples analyzed for dissoved metals analysis. 

% = percent 

1Jg/L = micrograms per liter 
" GW = groundwater 

.) J = indicates an estimated value. 

MCl = maximum contaminant level 

mg/l = milligram per I~er 

SVOCs = semlvolatile organic compounds 

vacs = volatile organic compounds 
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Frequency of Detections 
Detection (%) Above MCLs 

16 -
20 -
22 -

3 -
2 -
1 -
1 -
1 -
4 -
3 -
1 -
1 1 
1 -
1 -
2 -
2 -
1 -
1 -
1 -
2 -
3 -
1 -
1 -
3 -
2 -
1 -
2 -

69 1 
16 5 
46 3 
98 0 
3 0 

99 0 
13 0 
46 0 
15 4 
83 0 
22 0 
99 0 
85 0 
93 0 
63 1 
99 0 
68 4 
21 0 
99 0 
10 5 
84 0 
72 0 

47 0 
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(4 detections above its MCL); nickel (1 detection above its MCL); selenium (4 detections above its 
MCL); and, thallium (5 detections above its MCL). Groundwater samples from Wells MWll, 
MW12, and MW14 (installed within the waste) showed low concentrations of petroleum 
hydrocarbons (see Table 6-26). Very low detections of SVOCs (PARs) at Well MW12 were likely 
attributable to asphalt placed within the AA 3 waste placement area. 

As presented above, data collected indicates very low concentrations of CERCLA contaminants 
within and in the vicinity of AA 3. A review of the data indicates no clear trends can be established 
based on comparing individual well concentration trends or the spatial distribution of the detected 
constituents. 

6.5.12 Statistical Evaluation of Groundwater Data 

Further evaluation of groundwater data using statistical evaluation methods specified in landfill 
regulations was performed. One of the specified methods compares data from upgradient locations 
from a waste management unit with point of compliance wells at downgradient locations. Data 
collected at AA 3 was evaluated using DUMPSTAT, a statistical groundwater monitoring analyses 
system that is consistent with the EPA Subtitle C and D, all EPA guidance, and ASTM D6312-98 
guidance. Two statistical evaluations were performed. The initial evaluation was presented in the 
Draft RIlFS and is summarized in section 6.5.12.1. The second statistical evaluation was performed 
subsequent to receipt of regulatory comments on the Draft RIlFS. In response to regulatory 
comments an additional round (Round 9) of groundwater monitoring was performed. This second 
statistical evaluation using DUMPSTAT incorporated the data collected from Round 9 as well as 
incorporating a station-wide data set. The results of this supplemental monitoring and statistical 
evaluation were presented in the Draft Technical Memorandum, Anomaly Area 3 Supplemental 
Groundwater Monitoring (Earth Tech (2007) and are summarized in section 6.5.12.2. 

6.5.12.1 INITIAL STATISTICAL EVALUATION 

DUMPSTAT performs upgradient and downgradient well comparison to determine whether there is 
a statistically significant evidence of release and provides results in both graphical and tabular 
formats showing intermediate calculations. DUMPSTAT also: 

• Establishes a prediction interval that is constructed from the data on background wells. 

• Uses the prediction interval to evaluate one or more future observations from the same 
population with a specified confidence. 

• Compares concentrations detected in compliance wells with a prediction interval. 

• Identifies compliance well concentrations that do not fall within the prediction interval, 
thereby indicating a statistically significant evidence of release. 

Using the point of compliance concept in DUMPSTAT for evaluating whether releases at AA3 have 
occurred, the following upgradient (background) compliance wells were selected MW03, MW06, 
and MW13. Downgradient point of compliance wells selected included MWOl, MW02, MW04 and 
MWlO. This initial evaluation did not incorporate Station-wide data into the upgradientlbackground 
data set. 
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The DUMPST AT statistical evaluation concluded that there were no indications of releases for 
VOCs, SVOCs and/or TPH constituents. For metals, the evaluation concluded there was a 
statistically significant difference between up gradient and downgradient data for the following seven 
metals: arsenic, copper, manganese, mercury, nickel, potassium, and sodium. Tables 6-28, 6-29 and 
6-30 present summary statistics for these metals from the upgradient and downgradient wells and for 
data compiled for a Station-wide metals evaluation and presented in the Draft Technical 
Memorandum - Evaluation of Metal Concentrations in Groundwater (BNI 1999). As the summary 
data indicate, a statistically significant difference between the up gradient and downgradient point of 
compliance wells was noted. However, upon further review, the downgradient/point of compliance 
data set (Table 6-29) is consistent with the Station-wide data set (Table 6-30) indicating that the 
downgradient point of compliance wells may not be statistically different from Station-wide 
background. To confinn that metals detected in the point of compliance wells are not representative 
of a release, the Station-wide data set for the metals will be used in an updated DUMPSTAT 
evaluation to establish more representative background concentrations. 

In summary, even though there is a complete groundwater pathway for contaminant migration due to 
the close proximity of groundwater to the waste, this initial DUMPSTAT statistical evaluation 
concluded that there were no indications of releases for VOCs, SVOCs and/or TPH constituents at 
the point of compliance. Data from all wells (at the periphery of and within wastes remaining at the 
site) show a low frequency of detection, with no clear trends noted in the spatial distribution of 
groundwater constituents. In addition, the statistical evaluation of the metals in groundwater shows 
no conclusive evidence of a release at the point of compliance. 

Table 6-28: Background (Upgradient) Well Statistics -Anomaly Area 3 

Metal 

Arsenic 

99PP§lE ..... . 
.M?119?11§l~§l 
..M§lrr::.l.J.'Y ... 

Nickel 

Potassium ............................... _ ......... _ ......••• 

Sodium 
Note: 

Total 
Number of 
Samples 
Analyzed 

13 

Number of 
Detections 

3 ............................................. 

13 
13 

6 
12 

13 12 . ............................................. _ ....... . 

13 5 
13 13 
13 13 

Frequency of 
Detection (%) 

Range of Detected 
Concentrations 

(lJg/L) 

23 2.4 - 5.5 

Highest Concentration 
at Upgradient GW 

Monitoring Well 

M3-MW06 ........................................................... ·•··· •...... · ..... ··.·H ...................................................................................................................................................................... . 

46 2 -17.7 
92 0.88 J - 284 ................................................................................ _ ....................... _ ..... . 

92 0.035 J - 0.43 
38 2.4 -14.2 

M3-MW06 
M3-MW06 
M3-MW13 
M3-MW03 

100 3060 J -12000 M3-MW13 •••.•....•....•.••.•..•...•..................................................•.••. __ .... _ ............................................................. -
100 188000 J - 441000 M3-MW13 

1. Monitoring wells considered as background (upgradient) wells in DUMPSTAT evaluation are: MW03, MW06, and MW13. 
2. Concentrations reported here are from RSE Investigation Round 1 (Dec 2002) through Round 8 (Apr 2005) Sampling 

Events. 
% = percent 
~g/L = micrograms per liter 
J = indicates an estimated value 
GW = groundwater 
RSE = removal site evaluation 
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Table 6-29: Point of Compliance (Oowngradient) Well Statistics - Anomaly Area 3 

Metal 

Total 
Number of 
Samples 
Analyzed 

Arsenic 33 ..................................... . .......................................... .. 

_ ... ggpp~r. . ............................... 33 

Number of 
Detections 

15 ................................... 

21 

Frequency of 
Detection(%) 

44 

Range of Detected Highest Concentration 
Concentrations at Downgradient GW 

(IJQ/L) MonitorinQ Well 

1.7 J - 26 AA3-MW04 . .......................................................................................................................................................................................................................................... . 

64 3.1 J - 47.2 AA3-MW02 ............................................................................. .................................. ..................................................................... . .................................. . 

_M~Qg".l.!:1.~.~~ ...... _~~ ... _................ ......... ?§. __ .......... _ ........................ ...7.9............................... .............J~.4.~- 829 ............. ........... AA3-MW02 

....... M.~.r.~~.r.Y .................................... ~~ ................ _ ......................... ?~ ........................... ~.?.................... .Q~Q?~- 1.4 J .............................................. AA.~=.M'!!Q? ........... . 
Nickel 33 23 70 1.2 J -105 AA3-MW01 ................................ . .............................. .. ........................................... _ ................... -
Potassium 33 32 2270 -15300 AA3-MW02 ........................................... ...................... ........................................................ .. ..................................................................................................... .. .............................. ... 

Sodium 33 33 

97 

100 348000 - 507000 AA3-MW10 
Notes: 
1. Monitoring wells considered along the point of compliance surface (downgradient) wells in DUMPSTAT statistical 

evaluation are: MW01, MW02, MW04, and MW13. 
2. Concentrations reported here are from RSE Investigation Round 1 (Dec 2002) through Round 8 (Apr 2005) Sampling 

Events. 
3. Metals chosen are the ones that DUMPSTAT evaluation showed a statistically significant difference. 
% = percent 
~g/L = micrograms per liter 
J = indicates an estimated value 
GW = groundwater 

Table 6-30: Summary of Selected Metal Concentrations in Groundwater - Station-wide MCAS EI Toro 

Total Number of 
Samples Number of 

Metal Analyzed Detections 
Frequency of 
Detection (%) 

Range of Reported 
Concentrations (ug/L) 

Arsenic 1247 496 40% 0.6 - 122 ......................................................................................... - .......................................................................................................................... .. 

g9Pp~r 
_ry1~Qg~!:!f::!~~ __ 
... __ ry1~rc::.l,!r.Y 

Nickel 
Note: 

1267 .............................................................. 

1343 

1243 ............................................. 

1019 

544 

1132 

43% 0.5 -177 ................................................................................................................................................................................................ -...... 

84% 0.2 - 2300 ............................................................................................... .. ......................................................................................... .. 

48 4% 0.8 -1.3 

1 - 7180 
............................................................................................................................. 

665 65% 

1. Reproduced from Appendix F of the Draft Final CERCLA Groundwater Monitoring Plan (BNI 1999) presented the Draft 
Technical Memorandum - Evaluation of Metal Concentrations in Groundwater (BNI 1999). This table is a subset of the 
original table presented in the report. 

% = percent 
~g/L = micrograms per liter 
MCAS = Marine Corps Air Station 

6.5.12.2 SUPPLEMENTAL GROUNDWATER MONITORING AND STATISTICAL EVALUATION 

Based on regulatory agency comments regarding the adequacy of the groundwater characterization, a 
supplemental monitoring event was conducted. The supplemental monitoring was conducted in 
accordance with Sampling and Analysis Plan (SAP) Addendum # 1 (Earth Tech 2007a). In addition 
to collecting general minerals in groundwater, consistent with the recommendations from the initial 
statistical evaluation, the SAP Addendum #1 proposed the incorporation of groundwater data from 
selected stationwide groundwater monitoring wells into the dataset for the statistical evaluation. 
The regulatory agencies concurred with SAP Addendum #1 and a ninth round of groundwater 
sampling was conducted in February 2007. 

Data from the February 2007, the previous eight monitoring events and from the selected stationwide 
monitoring well results were incorporated into the statistical evaluation. The following statistical 
evaluations were perfonned. 
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• Inter-well evaluation comparing data from up gradient wells with downgradient well data at 
AA3 

• Inter-well evaluation comparing data from AA3 upgradient wells with data from the 
stationwide dataset. 

• Inter-well evaluation comparing data from up gradient wells with downgradient well data at 
AA3 

• Intra-well evaluation to identify data trends from monitoring wells AA 3 MW04 and AA 3 
MWIO 

The results of the supplemental groundwater monitoring and statistical evaluation were documented 
in a Draft Technical Memorandum, Anomaly Anomaly 3 Supplemental Groundwater Monitoring 
(Earth Tech 2007b). This document was submitted to regulatory agencies in July 2007, the report 
concluded that the groundwater data collected during the Round 9 was consistent with previous 
monitoring rounds. In addition, the statistical evaluation concluded that debris place at AA 3 was 
not impacting groundwater at the point-of-compliance wells. This finding was consistent with 
previous conclusions that there was no statistically significant of groundwater at the point of 
compliance wells and that the existing soil cover at AA 3 has effectively controlled the amount of 
infiltration into the landfill and is protective of groundwater quality. The report recommended no 
additional assessment was required and that a groundwater specific response action was not required. 
Lastly the report recommended the findings be incorporated into the Draft Final RIfFS. 

Regulatory agencies reviewed the draft technical memorandum and concurred with the report 
conclusions and recommendations. No changes to the draft technical memorandum were required, 
therefore, the draft became final in January 2008. A copy of the final technical memorandum is 
provided in Appendix M. 

6.6 SEDIMENT 

Sediment sampling was proposed at AA 3 in response to Decision Question #4 and in accordance to 
Decision Rule #5 of the RSE investigation. Four sediment samples were collected from the upstream 
and downstream locations to assess the impact of debris on the sediment of the Agua Chinon Wash. 

Four sediment samples (at upstream, mid, and downstream locations) were collected on 23 February 
2003 (Appendix B). Any impact to the Agua Chinon Wash sediments was determined by comparing 
the upstream sediment analyte concentrations with the downstream analyte concentrations, as well as 
by comparing the sediment analyte concentrations with the analyte concentrations detected from 
surface soil samples collected from within the debris placement boundaries. A complete data set for 
the sediment samples is presented in Appendix B. 

Table 6-31 presents the detected results of the sediment samples. Sediment sampling locations are 
presented on Figure 4-1. 

Out ofthe complete suite of analyses, only two metals, arsenic (three samples out of four) and 
vanadium (all four samples) exceeded the residential PRGs; however, the detected concentrations 
were within the background soil concentrations. Of the organics only motor oil was detected in one 
of the four samples collected and analyzed in the laboratory (at a low concentration of 20 mg/kg). 
The highest concentration of arsenic, vanadium, and motor oils was detected from the upstream 
Sediment Sample SD1. Surface soil samples (see Section 6.4.1) did not have arsenic and vanadium 
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concentrations exceeding their respective residential PRG concentrations. Even though the surface 
soil collected from AA 3 had detected concentrations of motor oils, it is unlikely that AA 3 is the 
source, since the upstream sediment sample had the only detected motor oil concentration compared 
to the other samples, which were non-detect. Based on these results of the sediment sampling, AA 3 
does not impact sediments of the Aqua Chinon Wash. 

6.7 SURFACE WATER SAMPLING 

Surface water sampling was proposed at AA 3 in response to Decision Question #4 and in 
accordance to Decision Rule #5 of the RSE investigation. Two surface water samples were collected 
from the upstream and downstream locations to assess the impact of debris on the surface water of 
the Agua Chinon Wash (Appendix B). 

The proposed sampling locations for surface water runoff were designed to evaluate analyte 
concentrations in surface water at the upstream and at a downstream location within the Agua 
Chinon Wash. Samples were analyzed for the full suite of analyses (petroleum hydrocarbons, VOCs, 
SVOCs, metals, and perchlorate) similar to groundwater samples. These surface water sample results 
were evaluated based on comparison with the groundwater quality criteria. A complete data set is 
presented in Appendix B. Table 6-32 presents the detected results of the surface water samples. The 
sampling locations are presented on Figure 4-1. 

Of the complete suite of analyses conducted on these surface water samples, only two metals, 
aluminum and chromium, were detected at concentrations exceeding their respective MeL 
concentrations. However, as can be noted in Table 6-32, the upstream and downstream 
concentrations of these constituents are closely similar, indicating that AA 3 does not impact surface 
water in the Agua Chinon Wash. 
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Table 6-31: Summary of Detected Analytes - Sediment - RSE Investigation 

... §9.!!1ple.. IQ:f"'·"'···_"'_·;·:··:"'··:··:···;· .. _ ....... _ ....... _ ...... 2._.~9 ... 0 .. ; .................... , ............... _ .. L ...... K ...... _2 ................................ --[-................. __ LK292 
}-\A ,j-SD2 M3-SD3 M3-SD4 

PRGS_J BaCkgrOUnd~:··-··s~.0.~i.~~~~I!;.~ _ .. jj?'~!'?'Q9.j .... _ ........... _ ...................................... t···············_· .. ····· __ .. ··· ............................................... _ .......... . 

Analyte Reside~ti~l! Industrial '(95 percentile) Sample Type: Re ular 

2/23/2003 

Re ular 

Metals EPA Method 6010B Units 

Aluminum 76,000 100,000 ......... _ ........ _ .......... __ ... _ ................... _ .... _ ...... _ .......•.. _ .................................... _.f···········:_···O .. ? .. O ... :_.O_ .......... , .. _._ .. _ ....•. : .. = .. :: .. ,-=_.;: .. :. .......... _ .. . 

.............................................................. _ .... f ........... _.0.:; .. : ... 3.o .. 9;:._._ ........... ;._._ .. _ ..... _ ........ 1.:.:. 6:. ...................... _ .. Arsenic 

Barium 
•••• _ ..................... H •••• _ •••• ......._5,4QQ......,-.§?.9...Q9_ 

........... __ .. ...1 .. :L .. _ .... !_ ..... _ .... _ .... L ... '! 
... J.?~ .... _ .. _ ......................... l!.Ig!.~g 85.7 39.6 

•••• • ••••••••••••••••••• _ •••••••• _ ......................... , ... _ ••••••••••• H •••••• __ ......... _ ••• _ ••••• _ 

Cadmium .... ?:.~~.-.... -............. -................... -'!!g!.~g .. . . ..................... _.9..:?~... !.....9:1?hl~ 
Calcium 

···············································i ..... ._ ........ _ ... 4§.9...QO 
26.9 ..................... ?11--1 

903 

448 

J,~?1 ........... J .. _ 6.98 .....................••..•. __ ............................................... _ ... . , 

Chromium 

Cobalt 

G.gppe.~ 
, 

............ ~,1?~ .. L_._4Q,~7? 10.5 
Iron ................................._. __ ........ ....... ?~,4.§.~ ......... L ..... ...1.QQ!Q.QQ .......... J .. J .. ~.,400 
Lead 150 750 .......... ··························· .. ····4 15.1 

.~.9.g!:l~§..i.~.~_ .........................._ ....... _ 

.~9.!:lg9.Q~~~ .......................... ..... ............ .... _.... 1 762 

.~.e..r.~.~.!Y . ..t~p.~ .. ~.e..!.~.Q9..?4.?1~L·····I·_· .. ···::::.:::.::·:::·· .... _ ... _ .... 

............. _I!l.g!.~.g. 
..... r.!l.g!.~g 

....... -!!!g!.~g ... -.. -

..... A.!.!??Q ........... . 
4.4 

2 

3250 

2.8 

1.6 

........ ..... r.!l.g!.~g .. _ ... _ ............ _ ............... ?:.!? .. _ ..................... I ..... _ ...... _ .... ...1 ... :.!3. ... . 

...... _._ .. r.!l.g!.~g_?,9.!?9 ........... . 3,830 

.r.!l.g!.~g_ ..... _ 1.9 1.2 

-- .. l!.Ig!.~g ... --

................. + ... 

........ L.-

..... _ .. _ ....... l!.Ig!.~g.... ... _ .. I ................ _ .. :· .. ::::.::: ............ _.. ._+ ............... _ ... :::2:? ..f 

. ....... I!.I.g!.~g.-
1.8 I 

2/23/2003 2/23/2003 

Re ular Re ular 

0.23 

3,020 

2.5 

1.4 ... ................. _-_ ......... _. __ ._ .. _ .. 

1.5 1.3 . ...................................... _. __ ._ ........ _._ ... ... 
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41 422 
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47.7 110U 

7.5 7.9 

m Ik 13.5 9.9 7.6 7.3 

20 11U 11U 11U 

For metals, values in bold indicate that the particular analyte has concentrations exceeding both the residential and industrial PRGs; however, their values are below the former 
MCAS EI Toro background concentrations (BN11996). 

AA3 = anomaly area 3 
EPA = Environmental Protection Agency 
ID = identification 
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Table 6-32: Summary of Detected Analytes - Surface Water - RSE Investigation 
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286 

a Value represents the AL for the analyte. C Value represents the secondary MCL. 
b Value represents the stringent concentration of Federal and California MCLs. 
-= Regulatory Threshold Concentrations not established for this particular analyte. 
Values in bold indicate that the particular analyte had exceeded its MCL regulatory threshold limit. 
~g/L = micrograms per liter 
AA3 = anomaly area 3 
AL = action level 
EPA = Environmental Protection Agency 
ID = identification 
J = indicates an estimated value. 
MCAS = Marine Corps Air Station 
MCL = maximum contaminant level 
mg/kg = milligrams per kilogram 
PRG = preliminary remediation goal 
RSE = removal site evaluation 
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7. FATE AND TRANSPORT 

This section presents the fate and transport evaluation for AA 3. The contaminant fate and transport 
analysis is used to assess the physical and chemical changes that may occur to the contaminants and 
to analyze site-specific transport mechanisms that may act upon them. Estimates of future 
contaminant locations, concentrations, and the resulting exposure rates provide necessary input for a 
response action decision. This analysis will consider the fate and transport of potential sources of 
contamination that could be released to the environment, including contaminated wastes disposed at 
the site during the period of the operation and waste by-products generated within the site. 

The fate and transport analysis presented in this section, in conjunction with the information and 
analyses presented in Section 6, address the following DQOs: 

1. Are adequate data available to characterize if the existing soil cover is sufficient to either 
protect human health and environment, or if not, to serve as a foundation layer for a soil 
cover system? 

2. 

3. 

4. 

5. 

6. 

Has the impact to groundwater, surface water, and sediments been adequately characterized, 
or are additional data required? 

Is soil vapor being produced within the waste, and if yes, does it exceed threshold levels 
listed as decision inputs and require a waste placement gas collection system? 

Does soil vapor migrate from the site to impact adjacent property? 

Has the nature of the waste present been adequately characterized using soil vapor, soil, 
groundwater, surface water, and sediment data, or is further evaluation required to 
characterize risk and evaluate response actions? 

Have potential human and ecological receptors been identified, and are they likely to be at 
risk for adverse health effects at this site? 

The analyses presented in this section were used as a basis for the preparation of the human health 
risk assessments. The fate and transport analysis will also assist in the evaluation of potential 
response actions. 

Section 7.1 presents the site conceptual model developed for AA 3. This model incorporates site­
specific physical characteristics, COPCs, migration pathways, and intermedia transport mechanisms. 
The site conceptual model is used to identify pathways that pose the greatest potential impact to the 
environment. 

Section 7.2 presents a discussion of the fate of COPCs at the site. Fate, in the context of this 
discussion, refers to the physical and chemical properties of each group of contaminants (e.g., VOCs, 
SVOCs, inorganics) that affect contaminant transport and persistence in the environment. The 
discussion of fate includes general characteristics for organic and inorganic compounds, as well as 
specific characteristics for actual COPCs identified at the site. 

Section 7.3 presents a discussion of transport and intermedia transfer mechanisms. 

7.1 CONCEPTUAL MODEL 

This section summarizes the pertinent geologic/hydrologic, surface drainage, and climatic factors 
that influence the fate and transport of COPCs detected at AA 3. It also summarizes the COPCs 
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reported above the thresholds and their distribution in soil, soil gas, and groundwater. These 
summaries form the basis for a potential contaminant migration pathway discussion, which 
completes the conceptual model. The conceptual model is the starting point for the discussion of 
contaminant migration. 

7.1.1 Physical Characteristics 

Physical characteristics of AA 3 are discussed in detail in Section 6. The following subsections 
highlight those factors that have significant impact on fate and transport of contaminants. 

7.1.1.1 SURFACE WATER 

The Agua Chinon Wash is adjacent to the site as shown on Figure 4-1. The Agua Chinon Wash in 
the vicinity of AA 3 is shallow in some areas and relatively deep in other areas. The Wash in the 
vicinity of the site is normally dry but may contain surface water flow as a result of infrequent storm 
runoff. During heavy rainfall, surface water flows through the Wash. If the surface water flows in the 
Wash are substantial then there is a potential for stream bank erosion adjacent to the waste placement 
area. Thus, surface water flow is a potential transport mechanism for wastes as well as any 
contaminant associated with these materials if erosion occurs. 

7.1.1.2 GEOLOGy/HYDROGEOLOGY 

Surface deposits in the vicinity of the site are predominantly young alluvial fan deposits of 
Holocene/late Pliestocene Age, consisting primarily of unconsolidated gravels, sand, and silt. 
Surface deposits to the immediate north of the site consist of interbedded marine sandstone, 
conglomerate sandstone, and siltstone from the Niguel Formation of Pliocene Age. Most of the 
surface is covered with vegetation and loose soil, but bedrock crops out near the summit on the south 
side of a hill adjacent to the site. This bedrock is identified as the Niguel Formation, consisting of 
interbedded marine sandstone, conglomeratic sandstone, and conglomerate of Pliocene Age. The 
strata strike and dip in the vicinity of the Site are N5E and 22NW, respectively. The bedrock appears 
indurated and competent, although highly weathered at the surface. Fractures were not observed. 

The Niguel Formation is underlain by the Monterey Formation, consisting of marine siltstone and 
sandstone of Miocene Age. The Niguel Formation has a maximum thickness of350 feet. Deposits to 
the southwest of the site, across the Agua Chinon Wash, consist of very old alluvial fan deposits of 
Mid- to Early-Pleistocene Age. The lithology is sandy, well indurated, and well dissected by erosion. 

However, a housing tract is currently located at that location and no outcrop was readily visible. A 
local geologic map (see Figure 5-1) was created using the U.S. Geographical Survey digital geologic 
map database of the Santa Ana 30° by 60° quadrangle as the map source for former MCAS El Toro 
region showing the geologic formations, contact, fault, strike and dip information in standard 
notation. The topography in the immediate vicinity of AA 3 has a relief of 400 feet to 600 feet above 
msl generally dipping to the south and southwest. The site is located at an elevation of approximately 
460 feet above msl. 

The April 2005 depth to water readings in Wells MWO 1, MW02, and MW04 through MW14, ranged 
from 26.56 feet below the TOC in Well MWOl to 40.58 feet below the TOC in Well MW02. 
Groundwater elevations were calculated based on well casing elevations and ranged from 423.l6 feet 
above msl in Well MW02 to 447.84 feet above msl in Well MW06 (April 2005 gauging event). 
Figure 5-6 shows the groundwater elevation contours from April 2005 gauging event and its 
corresponding flow direction. 
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The hydrostatic equipotential gradient for the April 2005 event (see Figure 5-6) indicates a more or 
less westerly flow direction in two regimes. A gradient of 0.01 was calculated between the eastern 
parts of the study area to the vicinity of Well MWli. The groundwater gradient steepens to 0.06 
from Wells MWll to MW02 but essentially maintains a westerly flow direction. The wash empties 
into the Irvine Management Zone (IMZ) just beyond (west of) Well MW02. The increase in 
hydraulic gradient is probably associated with flow over the Basin Boundary Fault, which defines the 
northern limit of the IMZ in this part of the basin. 

At IRP Site 3, the water level elevation in well 03DGMW64A was 195.33 feet above MSL during 
March 2005, a drop of over 200 feet in elevation across (west of) this fault. Similarly at IRP Site 2, 
the water level elevation in well 02NEW02 (east of the fault), was 432.23 feet above MSL in March 
2005, with much lower water level elevations in wells 02NEW07 (366.92) and 05DGM67A (263.23) 
located west of the fault (CDM 2005). 

7.1.1.3 CUMATE 

The local climate is characterized as temperate semiarid. Yearly rainfall averages 10 inches to 12 
inches. Atmospheric humidity is usually low. Consistent light-to-moderate coastal onshore winds 
preclude stagnant air conditions over the area. These conditions result in minimal net infiltration 
during precipitation events as the result of rapid runoff and high evapotranspiration rates. 

7.1.1.4 BIOTA 

Refer to Section 5.5 for details regarding the botanical, wildlife and, wetlands and waters of the U.S. 
evaluation for the site. The site is covered with biota that have root systems that stabilize the soil 
covering the waste, thereby preventing erosion. 

7.1.2 Distribution of Contaminants 

A detailed discussion of the nature and extent of contamination was presented in Section 6. The 
following summary is presented for completeness of the conceptual model. 

7.1.2.1 SUMMARY OF AIR SAMPUNG RESULTS 

The results presented in Tables 6-2 and 6-3 for ambient air samples indicate that both the upwind and 
downwind locations had similar detections and range of concentrations. This indicates that the site 
does not currently alter air quality. 

Integrated air sampling results presented in Tables 6-4 and 6-5 indicate that with the exception of 
low levels of 2-propanol (6 ppbv), benzene (3.7 to 43 ppbv), and m,p-xylene (1.5 to 2.7 ppbv), the 
same detected constituents of integrated air samples were also detected in ambient air samples, 
including methane. 

The integrated air sample results are relatively consistent with the ambient (background) air samples. 
And a comparison of the integrated air sampling data published by the CARB for State-wide landfills 
indicated that benzene, methylene chloride, and methane exceeded the median concentrations in 100 
percent, 78 percent, and 63 percent of the integrated air samples analyzed, respectively; detected 
chemicals did not exceed the CARB maximum concentrations. 
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7.1.2.2 SUMMARY OF SUBSURFACE SOIL GAS SAMPLING RESULTS - SHALLOW, SUBSURFACE AND 

PERIMETER 

None of the 33 shallow soil gas samples collected from within the debris placement boundary, as 
part of the soil gas survey, had detected concentrations of 51 VOC analytes and methane. Similarly, 
none of the 43 subsurface soil gas samples (also collected from within the debris placement 
boundary as part of the soil gas survey) had any detection of 51 VOC analytes. Field screening 
results for the subsurface soil gas samples showed non-detect methane concentrations at 25 of 33 
sampling locations, with detected concentrations (at 8 locations) ranging from 6,000 ppmy to 
230,000 ppmy (Table 6-7). The 8 locations with detectable methane concentrations were confined to 
the central portion of the site. Methane, exceeding the Title 27 CCR stipulated threshold for methane 
of 50,000 ppmy, was not detected in any of the perimeter soil gas wells during sampling (Tables 6-9 
through 6-12 and field screening results from Tables 6-13 through 6-19). The detection of several 
VOCs in the perimeter soil vapor wells was inconsistent with the non-detect VOC results in all of the 
shallow and subsurface soil gas samples collected from within the debris placement boundary. 

These results support the initial premise that only construction-related debris was placed at AA 3. 
The results indicate that subsurface methane occurs at depths deeper than 5 feet and is confined to 
the central portion of the debris placement boundary, and is not migrating. There were no VOCs 
detected in samples collected from the 76 soil gas sampling locations within the debris placement 
area; therefore, the site is not the source of low level detections in the perimeter soil gas wells. 

7.1.2.3 SUMMARY OF SOIL SAMPLING RESULTS - SURFACE AND SUBSURFACE 

The results of two trenching activities (pre-RSE and RSE investigations) and subsurface exploration 
during the soil gas survey confirmed that there is an average of 4.5 feet of soil cover with isolated 
areas having 2 feet of soil cover over the construction debris. The purpose of the surface soil 
sampling was to quantifY the risk due to chemical contamination in surface soil (existing soil cover) 
to human and ecological receptors at the site. The purpose of subsurface soil sampling was to help 
adequately characterize the nature of the debris and evaluate the risk of adverse human health and 
ecological effects at this site. 

In surface soils (O-foot to I-foot bgs), VOCs were not detected in any of the surface soil samples 
(37 samples at 33 locations). Petroleum hydrocarbons were detected at very low concentrations 
ranging from 0.02 J mg/kg to 160 mg/kg. Only 5 SVOCs (benzo[a]anthracene, 
benzo(b)-fluoranthene, benzo[k]fluoranthene, B[a]P and dibenz[a,h]anthracene) at only 1 location 
(HAI5) out of 33 surface soil sampling locations exceeded residential PRGs. 2,3,7,8-TCDD 
exceeded its residential PRG at only lout of 9 surface soil sampling locations (HA26) analyzed for 
dioxins and furans. All metals that were analyzed were either less than PRGs or within the 
background concentrations at all 33 surface soil sampling locations. It can be concluded that metals 
are detected in the surface soils at a frequency that reflects their natural variation in the soils. For 
surface soil results, refer to Tables 6-20,6-21, and 6-22. 

In subsurface soil samples, with the exception of common laboratory contaminants such as acetone, 
2-butanone and methylene chloride, the frequency of detection of the VOCs and SVOCs is less than 
4 percent and 8 percent, respectively. None of the detected VOCs exceeded residential or industrial 
PRGs. Only 1 SVOC (B[a]P) in only 1 sample (20242-1111) out of 24 samples exceeded its 
residential PRG. Asbestos and perchlorate were not detected in any of the subsurface soil samples. 
Of 24 samples analyzed, only 19 samples had detected concentrations of diesel range petroleum 
hydrocarbons. Of these 19 detections, only 2 had concentrations of 1,100 mg/kg and 5,600 mg/kg; all 
others ranged from 12 mg/kg to 370 mg/kg. The maximum concentrations of all the metals that were 
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detected above background levels and residential PRGs (antimony, arsenic, cadmium, lead, and 
molybdenum) and the maximum number of metals that exceeded the background are reported from 
one sample (20242-1096) collected from Trench IE at 16 feet bgs. Thallium was detected in this 
subsurface soil sample at a concentration of 3.4 mg/kg and this concentration exceeds the 
background value of 0.42 mg/kg. However, the soil sample collected at 22 feet bgs from the same 
trench (20242-1099) did not report metals at a concentration exceeding their respective PRGs (with 
the exception of arsenic whose concentration was within the background concentration but exceeded 
the PRG value). Only 2 in 24 samples for arsenic and only 1 in 24 samples for antimony, cadmium, 
lead, and molybdenum exceeded both background concentrations and PRGs. For subsurface soil 
results, refer to Tables 6-23 and 6-24. 

Analytical results indicate that with the exception of a few analytes the frequency of detection and 
distribution of metals within the waste placement areas is consistent with ambientlbackground 
variations. In addition, characterization of the near-surface soil does not show that significant levels 
of contamination exist. These data, coupled with the human health and ecological risk assessments, 
can be used to develop a response action that is protective of human and ecological receptors. 

7.1.2.4 SUMMARY OF GROUNDWATER SAMPLING RESULTS 

Figures 5-8, 5-9, 5-10, and 5-11 present the cross sections showing the width and depth of debris 
placement at the site. The water level gauging from February 2005, considered to be a historic high 
for the most recent gauging events, is also shown on these cross sections. In these cross sections, the 
groundwater surface appears to be above or within close proximity to the pre-waste placement 
topographical elevation, which indicates that the groundwater is in contact with the debris placed at 
the site. 

Figure 6-11 presents the results of November 1999 through April 2005 groundwater sampling 
events. Summary statistics on the groundwater sampling results are presented in Table 6-27. 
Figure 6-12 presents groundwater hydro graphs for AA 3 groundwater monitoring wells and also 
includes the area rainfall data. Figure 6-12 also shows the groundwater sampling events for the time 
period of the hydro graph. 

Out of 107 groundwater samples collected and analyzed the following VOCs were detected: MTBE 
(2 detections in 1999 at 1 well [including a duplicate] had concentrations less than it's MCL); 
chloroform (1 detection less than it's MCL); MlBK (3 detections less than it's MCL); MEK (1 
detection less than it's MCL); and methylene chloride (1 detection less than it's MCL). 

Out of 107 groundwater samples the following SVOCs, were detected once at concentrations below 
their MCL values: m/p-cresol, 4-methylphenol, benzo[a] anthracene, benzo[b]fluoranthene, 
benzo[g,h,i]-perylene, butyl benzyl phthalate, chrysene, dibenz[a,h]anthracene, fluorene, 
indeno[I,2,3-c,d]pyrene, and phenol. B[a]P was also detected only once, at 0.46 /lg/L which 
exceeded the MCL value of 0.2 /lg/L. 

The following SVOCs were detected twice at concentrations below their MCL values: 
bis(2-chloroethoxy)-methane, bis(2-ethylhexyl)phthalate, diethylphthalate, phenanthrene, and 
pyrene. Fluoranthene, acenaphthene, and anthracene were also detected five, four, and three times, 
respectively, at concentrations below their MCL values. 

Out of 107 groundwater samples analyzed for motor oils, diesel fuel and gasoline petroleum 
hydrocarbons during Rounds 1 through 8, they were detected in 17, 21 and 24 samples, respectively. 
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From all sampling events and out of 134 groundwater samples analyzed for metals, the following 
metals that were detected above their MCL values include: aluminum (1 detection above it's MCL); 
antimony (5 detections above it's MCL); arsenic (3 detections above it's MCL); chromium 
(4 detections above its MCL); nickel (1 detection above it's MCL); selenium (4 detections above it's 
MCL); and thallium (5 detections above it's MCL). 

The groundwater samples from Wells MW11, MW12, and MW14 (installed within the waste) 
showed low concentrations of petroleum hydrocarbons (see Table 6-26). Very low detections of 
SVOCs (PARs) at Well MW12 were likely attributable to asphalt placed within the AA 3 waste 
placement area. 

As presented above, data collected indicates very low concentrations of CERCLA contaminants 
within and in the vicinity of AA 3. A DUMPST AT statistical evaluation was also performed as 
outlined in section 6.5.12 using up gradient background wells, downgradient compliance wells and 
selected stationwide monitoring wells. This evaluation concluded that there was no statistically 
significant indication that the point-of-compliance wells have been impacted by debris placement at 
AA3. 

7.1.2.5 SUMMARY OF SEDIMENT SAMPLING RESULTS 

Out of the complete suite of analysis, only two metals, arsenic (three samples out of four) and 
vanadium (all four samples) exceeded the residential PRGs; however, the detected concentrations 
were within the background concentrations (Table 6-31). Of the organics only motor oil was detected 
in one of the four samples at a low concentration of 20 mg/kg. The highest concentration of arsenic, 
vanadium, and motor oil was detected in the upstream Sediment Sample SDl. Based on the surface 
soil sampling results, it is unlikely that AA 3 is the source of the constituents detected in the 
upstream sediment sample. 

7.1.2.6 SUMMARY OF SURFACE WATER SAMPLING RESULTS 

Of the complete suite of analyses conducted on these surface water samples, only two metals, 
aluminum and chromium, were detected at concentrations exceeding their respective MCL 
concentrations. However, as shown in Table 6-32, the upstream and downstream concentrations of 
these constituents are consistent, indicating that AA 3 does not impact surface water in the Agua 
Chinon Wash. 

7.2 CONTAMINANT PERSISTENCE 

Contaminant persistence refers to the propensity for contaminants to remain in place without 
chemical change. Persistence is a function of site-specific characteristics, and the physical and 
chemical properties of the contaminants. Such properties include solubility, tendency to transform or 
degrade (usually described by a half-life or an environmental half-life in a given medium), and 
chemical affinity for solids or organic matter (usually described by a partitioning coefficient). 

In order to facilitate the discussion of contaminant persistence, detected compounds at AA 3 have 
been presented in Tables 6-2, 6-4, 6-8, 6-13, 6-20, 6-21, 6-23, 6-25, 6-26, 6-28, and 6-29. As 
described below, each chemical group has similar physicochemical properties that influence 
contaminant persistence or mobility in the environment. 
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The persistence or mobility of organic compounds is governed by their physicochemical properties 
and the transformation mechanisms that act on them. 

7.2.1.1 PHYSICOCHEMICAL PARAMETERS 

The solubility of a contaminant in water is a critical property since most transport via the water 
medium. Highly soluble substances can be rapidly leached from wastes and contaminated soils and 
are generally mobile in groundwater. Solubilities of organic chemicals generally range from less than 
0.001 mg/L to greater than 100,000 mg/L. 

Volatilization is the process whereby liquids and solids vaporize and escape to the atmosphere. 
Volatilization of a constituent is dependent upon its vapor pressure, water solubility (if present in 
water), and molecular weight. Vapor pressure is the tendency of the substance to evaporate (in other 
words, solubility of a contaminant in the gas phase at a given temperature). Vapor pressure typically 
ranges from 1xlO-7 to 760 millimeters of Mercury (mm Hg) at 25 degree Celsius (0C) for liquids, 
with the higher values indicating greater tendency to volatilize, or enter the gas phase. 

Henry's law constant is based on the equilibrium relationship between the solubility of a gas in water 
and the partial pressure of the gas in the atmosphere above the water. Henry's law constant 
represents the transfer of a gas in liquid to the atmosphere and differs from volatilization, in which 
the chemical changes phase from liquid to gas. Henry's law constant is important if the contaminant 
exists as a gas in groundwater or surface water. The greater the value of Henry's law constant, the 
greater the tendency of the gas to be released into the air and transported in the atmosphere. The 
lower the constant, the greater the tendency of the gas to remain dissolved in the liquid phase and has 
the potential to be transported by groundwater. 

Adsorption is one of several phenomena that affect the transport of contaminants through solid 
media. Cation exchange, absorption, precipitation, and complexation have an effect on the mobility 
of contaminants through soil matrix. In the case of organic compounds, the effect of adsorption is the 
most significant contributor to the retardation effects of the soil. 

Generally, organics with higher solubilities (VOCs, SVOCs) tend to have greater volatility and lower 
adsorption potential; the lower-solubility organics (PARs) have lower volatility and higher potential 
to remain adsorbed to the solid phase. There are no clear trends with respect to the origin and 
distribution of organic compounds at AA 3. Some of the physicochemical properties of selected 
organic compounds (PARs and dioxins) are presented in Tables 7-1 and 7-2 below. 

Table 7-1: Physicochemical Properties of Selected PAH compounds 

Water 
Boiling Vapor Pressure Solubility 

PAH Molecular Point (0C) (kPa at 25°C) (mol L-1
) Loq Kow 

....... N~ ... ~.a::::l.1 p~.I~h .. ~.t~.~h, .. ~.a~:.~I.: e~.,n .. ~.e::: .......... __ " .. "" ........... "" .................... , ................ " .. ::::2: .. 1, .. 8:::: ................. "t .. " ................. 1.: .... :.O::: .. 4 .. : .. , .. :.x.:: .... 1, .. O:::.,,-.. ~ 2:.............+ ......... ".:2::: .. :.4 .. ,,:.:8:: ... x: .. : .... 1.: .. O::: .. -.. , .. 4 .. :."" .... ".t." .......... 3::::. 36 
'In'l '§:Q~.JQ~"T............ 6.~§?'.~JQ~?",,1 4.88 eYr.:~Q~.""". 

.. ~f?Q~gl~]pyrf?.Q~(~1~1P.1 
Indeno (1 ,2,3-cd) pyrene 

,nn 7.3x10-10 i ..... 1.51 x 10-8 5.97 
. ·································· .. ·t· 

525 
NOTES: 
PAH = polynuclear aromatic hydrocarbons 
kPa = kilo pascal 

1.3x10-11(200C)! 7.25x10-10 7.44 
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Log Kow = logarithm of octanol-water partitioning coefficient 

Table 7-2: Physicochemical Properties of Selected Dioxins and Furans 

Dioxins and Furans 

. 2,37,8-TCDD 

..... ?.t;3..!..!.&IGP..F ..... . 

.... J ... !.?.!.~!.4,.!.!§:~Gp..p. .... 
1 2 3 7 8-HCDF 

m.I ... 7.8 5.1x10-9 

...... j ............... . ........... ! ..... . 
8 8x10-10 .... J .. .t?!.~,4.,§.!.?.!.~.:.~.Gp.IJ, ................. f ...•.............................•............................ + .......... 0;; •• ; •••• ; •••• \ 

OCOD 8.11m 1 x10-10-8.7X10-6 ,.m ........ \ .......... . 

OCDF 

?.t~AZ,§=P.G.p..F. ····......mJ. . ..................................................... ···i··········=··c .. = ..... \ 

1,2,3,6,7,8-HCDF 
NOTES: 
°C = degree centigrade 
Log Kow = logarithm of octanol-water partitioning coefficient 
ng/L = nanogram per liter 
Pa = pascal 
Pa.m .mor1 = Pascals cubic meter per mole 

7.2.1.2 TRANSFORMATION MECHANISMS 

11 
.:::1 t ..... . ........ .1. ...................... _ .......... __ _ 

Fate and 
Transport 

4.5 

0.13 

0.68 

The major transformations of organic chemicals occurring in the natural environment include 
biodegradation, hydrolysis, oxidation-reduction (redox), and photodecomposition. 

Biodegradation involves the conversion of organic compounds to lower-energy forms as organisms 
utilize the compound for energy. Biodegradation can occur either aerobically (with oxygen as the 
electron acceptor) or anaerobically (another element/compound is used as the electron acceptor). 
Biodegradation is influenced by a number of factors such as availability of electron acceptors, pH, 
temperature, water content, organic carbon concentration, and biological factors (i.e., microbial 
species and population density). Methane in air over the waste placement area and degraded 
petroleum hydrocarbons in the soil are evidence that biodegradation is occurring in the waste 
placement area. 

Hydrolysis reactions occur either biologically or chemically when a hydroxide ion dehalogenates an 
organic contaminant. Chemical hydrolysis reactions are a function of parameters such as pH, 
dissolved organic matter, and dissolved metal ions. These reactions generally occur at a much slower 
rate than biologic hydrolysis reactions. 

Oxidation-reduction reactions involve the transfer of an electron donor to an electron acceptor, and 
may serve to mediate other reactions (e.g., biological) with contaminants that are present. Currently, 
the relative importance of redox reactions for organic compounds is not understood quantitatively. 

Photodecomposition involves the oxidation of organic chemicals when sunlight, atmospheric 
oxygen, and photosensitizing agents are present. Typically, photo-oxidation occurs only in the upper 
0.5 centimeter (cm) of the soil. 
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The VOCs can volatilize and disperse to the atmosphere from shallow soil and surface water. 
However, at AA 3, VOCs were not detected in the surface soils and very low, random detection of a 
very few VOCs were observed in the subsurface soils and groundwater. Biodegradation can have 
significant impact in the degradation and destruction of VOCs in the natural environment, and is 
usually much more rapid than the abiotic processes. Natural attenuation of contamination can occur 
both in aerobic and anaerobic conditions. Certain naturally occurring microbial populations can 
consume many of the petroleum-based VOCs, breaking them down into carbon dioxide, methane, 
and water. Biodegradation is controlled by biologic population; availability of nutrients, oxygen, and 
water; redox potential (Eh)/pH of the environment; and temperature. The presence of methane in soil 
gas data indicates some biodegradable waste is present at AA 3. 

7.2.1.4 SVOCs 

Very few SVOCs were detected in surface, subsurface soil and groundwater; most of them were very 
low detections ofPAHs compounds. 

In the environment, P AHs are found adsorbed to particulate matter in the atmosphere. The two 
mechanisms by which they are transformed are ozone-induced oxidation and hydroxylation. A 
mixture of P AHs released in the water would be expected to sorb to particulate matter and dissolved 
organic matter. The degree of sorption depends on the mechanism, which is determined by the 
identity of the sorbate. 

Volatilization, biodegradation, and adsorption to particulate matter and sediment are all processes, 
which affect the fate of naphthalene in the water compartment. When a petroleum product enters into 
the water column, the lighter hydrocarbons spread out along the surface of the water and then 
evaporate. The volatilization half-life of naphthalene is .4 hours to 3.2 hours. The naphthalene that 
does not evaporate sorbs to the particulate matter or is transformed into water/oil 
emulsion. Volatilization also plays an important role in the fate of naphthalene in the soil. 
Degradation through microbial activity also occurs but the extent is dependent upon the temperature, 
the soil type, and the presence of the proper organisms. The low molecular weight P AHs, like 
naphthalene are expected to volatize or biodegrade within 3 to 4 months. 

B[a]P released to the atmosphere would likely be associated with particulate matter and may be 
subject to moderately long distance transport. The degree of transport depends on the particle size 
distribution and climactic conditions, which determines the rate of wet and dry deposition. B[a]P 
released to soil would absorb very strongly to the soil and would not leach to the groundwater. It 
would not hydrolyze, and evaporation from soils and surfaces may not be significant due to its higher 
molecular weight. B[a]P released to water, also would absorb very strongly to sediments and 
particular matter. It would not hydrolyze, but would be expected to bio-concentrate in aquatic 
organisms without metabolism. B[a]P would undergo significant photo-degradation near the surface 
of waters. Adsorption to sediments and particulates may significantly retard biodegradation, photo­
degradation, and evaporation. 

7.2. 1.5 DIOXINS AND FURANS 

Dioxins and furans are ubiquitous contaminants of food, water, air, soil, vegetation and commercial 
products. Concentrations of dioxins and furans from urban or industrialized sites are generally higher 
than those from rural or non-industrialized zones. 
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Fate in Air - More highly chlorinated dioxins and furans congeners (Le., those with 6, 7 or 8 
chlorines) are expected to exist largely associated with small particles in the atmosphere, and will 
have atmospheric lifetimes of roughly one week. Significant fractions of the more toxic tetra- and 
pentachloro dioxin congeners are expected to exist in both the vapor and particle phases in the 
atmosphere. Their atmospheric lifetimes are expected to be on the order of a few days to a week. 
Over such periods, dioxins and furans can be transported in the atmosphere over regional and 
continental scales. 

Fate in Soil - Two of the 10 surface soil sample locations analyzed for dioxins and furans reported 
total 2,3,7,8-TCDD concentrations exceeding the PRG value. Dioxins and furans do not move 
readily through soil and sediments because they generally attach to the particles. Soils and sediments 
represent the most significant "sink" for dioxins and furans. Once dioxins, particularly 2,3,7,8-
TCDD, enter the soil and sediments, they are very slow to degrade. 2,3,7,8-TCDD has a degradation 
half-life of 10 years or longer. 

Fate in Water - Photolysis is the key transformation process affecting the persistence of dioxins and 
furans in water. The photolysis rates of dioxins and furans in natural water are enhanced by direct 
photosensitization or by indirect photoreactions of chemicals naturally occurring in water. Biological 
degradation of dioxins and furans is a slower process. 

Bioaccumulation - The high water-octanol partition coefficients of dioxins and furans indicate a 
potential for considerable accumulation in biological tissues. The compounds which are substituted 
in the 2, 3, 7, 8 positions are not only accumulated but are also metabolized slowly and therefore 
persist in the body tissues for considerable lengths of time. Dioxins and furans enter crops largely 
from the air; they are not generally taken up by plants from soil or groundwater. Dry deposition of 
vapor-phase material may be the dominant mechanism by which they enter vegetation. 

7.2.2 Metals 

The common naturally occurring metals were detected in soil, sediments, groundwater, and surface 
water. As discussed in Section 6, none of the metals detected in the surface soil had concentrations 
exceeding their PRG values. In subsurface soil, the maximum concentrations of all the metals that 
were detected above background levels and residential PRGs (antimony, arsenic, cadmium, lead, and 
molybdenum), and the maximum number of metals that exceeded the background are reported from 
1 sample (20242-1096) collected from Trench IE at 16 feet bgs. Thallium was detected in this 
subsurface soil sample at a concentration of 3.4 mg/kg and this concentration exceeds the 
background value of 0.42 mg/kg. However, the 22 feet soil sample collected from the same trench 
(20242-1099) did not report metals at a concentration exceeding their respective PRGs (with 
exception of arsenic whose concentration was within the background concentration but exceeded the 
PRG value). Only 2 in 24 samples for arsenic and only I in 24 samples for antimony, cadmium, lead, 
and molybdenum exceeded both background concentrations and PRGs. 

Out of 110 groundwater samples analyzed for metals from all sampling events, the only metals that 
were detected above their MCL values were aluminum (one detection above MCL), antimony (five 
detections above MCL), arsenic (three detections above MCL), chromium (four detections above its 
MCL), nickel (one detection above its MCL), selenium (four detections above its MCL) and thallium 
(five detections above its MCL). 

There is no clear transport and concentration trends reported from the groundwater monitoring wells 
at the site. Some of the groundwater samples were analyzed for dissolved metal analysis. The 
dissolved metal results were consistent with their corresponding total metal concentrations. 
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Metals are naturally persistent in the environment. However, changes in chemical composition of the 
water may render metal contaminants insoluble (thereby reducing their transport from the site), or it 
may increase solubility and transport off-site. 

Like organics, the transport of metals through the environment is strongly influenced by partitioning 
between soil and water. Metals may also react with soil or other solid surfaces by ion exchange, 
adsorption, precipitation, or complexation. Adsorption is a function of soil type, organic content, pH, 
oxidation-reduction potential, the concentration in water, and the presence of competing ions. The 
effect of these reactions on the mobility of the metal within the soil is referred to as the distribution 
coefficient. The greater the distribution coefficient, the more likely it is that the metal will remain 
adsorbed to soil and not be transported by water phase. 

Precipitation and dissolution reactions are also important in determining the concentration of metals 
in solution. Dissolution of minerals is the prime factor in determining the chemical composition of 
natural waters. Anthropogenic contaminants entering the groundwater may alter the chemical 
equilibrium, and their own chemical (valence) state may be altered. Dissolved metal contaminants 
may then become supersaturated and precipitate out of solution, forming sediments. Factors 
influencing the solubility and possible transport of metals include turbidity, pH, Eh, temperature, 
total dissolved solids (TDS), and the presence of competing ions. 

A possible mechanism to cause the migration of some of these metals is the dissolution of their 
oxides in soil. This typically occurs when microorganism biodegrading organics (SVOCs, P AHs, 
etc.,) use some of these heavy metal ions as electro acceptors, which causes them to dissolve. This 
in turn would release the heavy metals into solution . 

. ) 7.2.3 Potential Routes of Contaminant Migration 

Potential contaminant transport at AA 3 can happen through several routes or pathways. These 
potential migration pathways are shown schematically in Figure 7-1 and are summarized below. A 
better description of potential exposure pathways is presented in Section 8.4.3 (human receptors) and 
Section 9.2.5 (ecological receptors). 

1. VOCs, methane and fugitive dust may potentially be transported off-site in air. 

2. Waste debris contaminants may potentially leach into subsurface soil and, eventually, into 
groundwater. 

3. Contaminants may potentially be transported off-site by groundwater. 

4. Soil and waste debris may potentially be carried downstream off-site by surface water. 

A conceptual site model was developed to show these routes of migration and is presented in the 
figures pertaining to Section 8.4.2 (human health) and 9.2.6 (ecological). 

7.2.3.1 MIGRATION INAIR 

Off-gassing of VOCs and methane and entrainment of fugitive dust are mechanisms by which waste 
area contaminants can be released to the atmosphere. In the case of off-gassing, the amount of soil 
gas constituents released depends on the extent of contamination in the area, proximity of 
contaminants to the surface, barometric pressure, vapor pressure of the contaminant, and in the case 
of methane the stage of biodegradation of the waste materials. Entrainment of contaminated dust in 
the air above the site and off-site is facilitated by exposed contaminated surface soil and moderate-
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to-high winds across the waste surface. The amount of material that can be suspended depends on 
wind speed, soil moisture, particle size, and cover. 

Shallow and subsurface soil and soil gas samples were collected and analyzed for metals, VOCs and 
fixed gases. None of the shallow and subsurface soil and soil gas samples had detected 
concentrations of VOCs. Metals in the soil were consistent with ambient levels. However, the field 
screening for methane indicated detected concentrations (in 12 samples at 8 locations) ranging from 
6,000 ppmy (HA26 and HA29) to 230,000 ppmy (HAI8) and non-detect methane concentrations at 
25 of 33 sampling locations. Ambient air and integrated air samples were also collected from the 
surface of AA 3 to evaluate if the waste placed at the site is impacting the air quality. The air results 
indicated that the waste placed at the site is not impacting the air quality at the site. The integrated air 
sample results were relatively consistent with the background ambient air samples. And, none of the 
detected VOCs in the integrated air sample exceeded the maximum concentrations of the VOCs 
detected during the CARB Study (251 landfills Statewide). 

The sampling results from the air samples (ambient and integrated samples) and shallow soil gas 
samples do not indicate that air transport is a significant transport pathway at the site. In addition, 
transport of metals via fugitive dust is not a significant transport pathway due to the existing 
groundcover that limits the amount of dust generated. In addition, metal concentrations are 
consistent with ambientlbackground levels. Therefore, any risk associated with metals in fugitive 
dust is not attributable to site activities. 

7.2.3.2 MIGRATION TO GROUNDWATER 

Transport of contaminants from the waste material in the vadose zone to groundwater is facilitated 
by infiltrating rainwater percolating through the waste and potentially contaminated soil to the 
underlying aquifer. Generally, the major intermedia transfer mechanisms to the groundwater 
migration pathway are: (1) the leaching of contaminants from the soil matrix into the dissolved 
phase; (2) the percolation of the contaminated leachate to the underlying aquifer; and, (3) the 
suspension of particulates mobilized in the infiltrating water. The contaminant concentrations in 
leachate depend on the solubility of the contaminants, the soil texture, net infiltration volume and 
rate, and the concentration of contaminants in the waste materials. In the local climate, net 
infiltration volumes are low, transport mechanism could contribute to groundwater contamination as 
long as infiltration continues. 

Figure 6-12 presents the groundwater hydro graphs for the site. To-date, eight rounds of groundwater 
sampling have been conducted at the site as part of the RSE investigation (from December 2002 
through April 2005). Few of these sampling events coincided with the heavy rainfall events which 
generally accelerates the intermedia transfer mechanisms. 
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In order to assess groundwater dynamics at AA 3, a detailed comparison of precipitation data was 
conducted with head data recorded within AA 3 during the winter of 2004-2005. Head data was 
collected from dedicated pressure transducers placed in AA 3 wells which provided a fairly good 
record with readings collected every two hours. Four wells, in two sets of two wells, were chosen to 
assess the way in which recharge is occurring at AA 3. The well pairs were MW06 and MWI0, 
corresponding to either end of AA 3, and Wells MW05 and MWOl, corresponding to roughly the 
same distance but within the alluvium only. Some data was not available for three of the four 
selected wells corresponding to the period of approximately 24 to 28 February 2005. Hourly 
precipitation data was obtained from the National Weather Service for the period spanning 
November 2004 through April 2005 (see Appendix B5). 

During the selected period, two major precipitation events were used for the analysis. The first event 
began on 8 January 2005 and continued through 11 January 2005 peaking at 5:00 pm on 9 January 
2005. The second event began on 18 February 2005 and continued through 24 February 2005, 
peaking at 3:00 pm on 28 February 2005. 

For the first rain event, when precipitation peaked at 5:00pm on 9 January 2005, hydrographic data 
showed that MW06 (up gradient end of AA 3) reached its maximum head three days later with a rise 
of 6.7 feet in the aquifer surface gauged from 1 November 2004. For the same precipitation event, 
Monitoring Well MWI0, located at the downgradient extent of AA 3, reached its maximum head 11 
days after the precipitation maximum of 9 January 2005. The rise in MWI0 was 2.3 feet above the 
reference head on 1 November 2004. 

Significantly, Well MW06 reached maximum head from this precipitation event some eight days 
earlier than MWlO located at the downgradient end of AA 3, and achieved only 2.3 feet of head rise, 
some 4.5 feet less than Well MW06. Both factors, differential delay of eight days in aquifer 
response, and head differential of over 4 feet, strongly suggest that aquifer recharge takes place due 
to the much greater surface area of the total watershed feeding into the alluvial aquifer system as 
opposed to vertical percolation of the much less surface area of AA 3. If direct surface recharge 
from just the surface of AA 3 was the dominant mechanism it is unlikely that we would see either of 
the differentials that were seen during the precipitation events that are documented in detail in 
Appendix B5. 

When compared, the results from groundwater samples collected after the heavy and normal rainfall 
events are relatively consistent (with the exception ofSVOCs [PAHs]), and do not indicate that there 
is significant degradation of water quality after the rainfall events. Even though there are reportable, 
low detections of a few petroleum hydrocarbons, VOCs, and SVOCs, and metals that exceed the 
MCL values, the data does not conclusively indicate that the contaminants are leaching from the 
wastes at the site and are impacting the groundwater quality at the downgradient end of AA 3. The 
migration to groundwater does not seem to be a significant transport pathway at AA 3. 

In addition to the major intermedia transfer mechanism, the submersion of waste materials in 
groundwater can also contribute contaminants to the groundwater transport pathway and such a 
condition exists at AA 3. The waste is in very close proximity to the groundwater at the site and in 
certain locations waste is in contact with the groundwater. New groundwater Monitoring Wells 
MWll, MW12 and MW14 were installed within the waste placement area. Wells MWll and MW12 
were installed at areas represented as topographic lows for the site. And, Well MW14 was drilled 
and installed at a location where the waste is in contact (or is submerged) with the groundwater. 
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In summary after considering all the details, there is a complete groundwater pathway for 
contaminant migration due to the close proximity of groundwater to the waste. However, analytical 
results of groundwater samples collected from all wells (at the periphery and within the debris 
placement boundary) show a low frequency of detection and spatial distribution of groundwater 
constituents and that there is no conclusive evidence of a release at the point of compliance. 

Direct discharge of contaminant liquids to the groundwater from the landfill is also a potential 
mechanism for contamination transport. However, sampling results indicate groundwater has not 
been significantly impacted due to this transport mechanism. 

7.2.3.3 MIGRATION IN GROUNDWATER 

Contaminant migration in groundwater is controlled by the concentration of the contaminant, flow 
velocity, dispersion, dilution, diffusion, and the retardation coefficient of the solid media to the 
transported contaminant. As described in Section 6 (Table 6-27), very low detections of motor oils 
and petroleum hydrocarbons (both diesel fuel and gasoline range) were reported from groundwater 
wells at a frequency ranging from 16 percent to 22 percent. Very low detections of common 
laboratory VOC contaminants like methylene chloride, 2-butanone, chloroform, and 4-methyl-2-
pentanone were reported from groundwater wells at a frequency ranging from 1 percent to 3 percent. 
Very low detections of SVOCs and P AHs were reported from groundwater wells at a frequency 
ranging from 1 percent to 5 percent. The inorganics that were of concern (exceeded their respective 
MCLs) in groundwater are aluminum, antimony, arsenic, chromium, nickel, selenium, and thallium 
were detected at 69 percent (1 sample above MCL), 16 percent (5 samples above MCL), 46 percent 
(3 samples above MCL), 75 percent (4 samples above MCL), 63 percent (1 sample above MCL), 
68 percent (4 samples above MCL), and 10 percent (5 samples above MCL), respectively. For the 
inorganics, low frequency of detection along with no discernable trends suggests the lack of 
significant impact to groundwater. 

In addition, the statistical evaluation groundwater quality at the downgradient and up gradient 
monitoring wells indicates that even though this is a viable transport mechanism, a statistically 
significant impact to groundwater quality has not been detected. Therefore, the likelihood of 
contaminants migrating in the groundwater from AA 3 will be low. 

7.2.3.4 MIGRATION IN SURFACE WATER AND SEDIMENT 

During heavy rainfall, soil particles can be dislodged from the landfill surface and carried by runoff 
to surface drainages. The amount of soil erosion depends on rainfall intensity, slope length, slope 
steepness, vegetative cover, and erosion control practices. 

The overall ground surface at AA 3 is generally flat and, grasses and shrubs cover the surface of the 
site. Surface drainages occur at and adjacent to the site. The soil cover averages 4.5 feet with isolated 
areas having 2 feet of soil cover. The Agua Chinon Wash carries most of the surface water that 
collects water from the catchment area and a box culvert outlet at the northwest comer of the site 
regulates the surface water flow adjacent to the site. 
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Sediment and surface water sampling results indicate that the upgradient sample results are 
consistent with the downgradient sample results. The surface soil sample results indicate that site 
activities did not result in any significant release of contaminants. The detected organics in surface 
soil include SVOCs, dioxins and petroleum hydrocarbons. Metals were detected in the surface soil at 
a frequency that reflects their natural variation in the soil. 

A minimal amount of erosion is occurring at AA 3, and sampling results indicate no release of 
contamination to surface water and sediment. For this reason, this transport pathway will not 
significantly mobilize waste materials and contaminants under the current conditions. 

7-17 



) 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 

8. SCREENING RISK ASSESSMENT - HUMAN HEALTH 

8.1 INTRODUCTION 

Human Health 
Risk Assessment 

This risk assessment is part of the RI for AA 3 at former MCAS El Toro, California. Detailed 
information regarding the RI (e.g., nature and extent of contamination, contaminant transport and 
fate) is contained in Sections 3 through 7, and the approved Work Plan, wherein the risk assessment 
objectives have been outlined (Earth Tech 2002a). However, where appropriate, information that is 
relevant to the interpretation of the risk evaluation has been summarized and included herein to 
provide the facts that were considered prior to completing the risk evaluation. 

A Tier 1 SRA was conducted for AA 3 to help risk managers determine if further action at the site is 
warranted. The decision for further action will be based on the potential for adverse human health 
effects as a result of exposure to chemicals detected at the site. These chemicals, termed COPCs, 
were identified and the risk was evaluated for receptors that exist now (current conditions) or those 
that may exist in the future (future conditions). Analytical results from surface soil, subsurface soil, 
and groundwater analyses were used to identify the human health COPCs for each exposure medium 
evaluated in the SRA. 

8.1.1 Human Health Screening Risk Assessment 

This human health SRA quantitatively focused on the potential for human exposure to surface and 
subsurface soil and to groundwater that may have been impacted by contamination from past 
operations (i.e., excavation of soils for use as borrow material and/or placement of construction 
debris resulting from nonhazardous operations). As noted in the approved Work Plan (Earth Tech 
2002a), a preliminary determination was made documenting that the potable use of groundwater in 
the area was negligible, despite its classification as a potential drinking water source. However, the 
groundwater is used in agricultural irrigation operations, so the SRA evaluates potential exposure to, 
and risk from, this medium under both residential and agricultural exposure scenarios. 

8.1.2 Guidance Documents 

The human health SRA is based on a standard approach developed in accordance with guidelines 
from the following documents and communications: 

• DON Risk Policy 5090 Ser N453E/l U5951 (DON 2001) 

• DON Background Chemical Levels Policy 5090 Ser N45CIN4U732212 (DON 2004b) 

• Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health Evaluation 
Manual (Parts A, B and E) (EPA 1989a, 1991b, and 2004a) 

• Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual 
Supplemental Guidance, Standard Default Exposure Factors (EPA 1991d) 

• Exposure Factors Handbook (EPA 1997a), 

• Child-Specific Exposure Factors Handbook (EPA 2002a) 

Additional guidance was derived from correspondence and discussion with the principal 
investigators and is referenced where deemed of key relevance to the SRA. 
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Risk Assessment 

Risk assessments are key components of the Environmental Restoration Program employed by the 
DON. Pursuant to the DON policy 5090 Ser N453E/1U595l (DON 2001), the determination of 
human health risk at a site of concern is clearly prescribed to ensure sufficient resources are allocated 
for the protection of human health. The U.S. Navy policy for conducting HHRAs identifies a three­
tiered approach that may be implemented in its entirety depending on the level and nature of 
incremental lifetime cancer risk (ICLR) or hazard that is determined in prior tiers. The tiers 
discussed in the DON policy are listed below. 

Tier 1 - SRA 

Tier 2 - Baseline Human Health Risk Assessment (BHHRA) 

Tier 3 - Evaluation of Remedial Alternatives 

The evaluation contained herein is Tier 1, the SRA. As defined by Navy Policy SER 
N453ElU595168 (DON 2001), the purpose of the Tier 1 SRA is to identify COPCs that may pose 
unacceptable risks to human health. This SRA incorporates all elements the Navy has identified as 
necessary for a screening assessment (DON 2001); additionally, this SRA also includes elements 
typically included in the Tier 2 assessment to satisfy screening requirements of EPA Region 9. 
Examples of additional elements traditionally included in the Tier 2 assessment include the 
evaluation of cumulative risks and the evaluation of risks under both a high-end level of exposure 
(reasonable maximum exposure [RME]) and an average level of exposure (central tendency 
exposure [CTE]), as well as a detailed qualitative evaluation of the uncertainty associated with this 
evaluation. 

This Tier 1 SRA consists of two parts: Tier lA, the RBS, which satisfies the EPA Region 9 
requirements of a screening preliminary risk evaluation (PRE), and Tier lB, a site-specific risk-based 
evaluation (SSRBE), which satisfies the EPA Region 9 requirements for the site-specific PRE. 

In certain instances, a SRA is not required, such as when negligible contamination is detected at a 
site. The SRA is, however, conducted if analytical data from the site investigation indicate that 
contamination is, or may be, of sufficient magnitude and distribution to warrant continuance of the 
risk assessment process. 

The Tier IA RBS methodology is consistent with RAGS (EPA 1989a, and 1991b) and is conducted 
using the EPA Region 9 PRGs (EPA 2004b) for residential and industrial exposure scenarios. Based 
on recommendations from EPA Region 9 (EPA 2004c), the use of the EPA Region 9 PRGs in a Tier 
lA RBS (or screening PRE) is performed when: 

1. The complete or potentially complete exposure pathways of concern at a site are the same as 
those used to develop EPA Region 9 PRGs (EPA 2004b), and 

2. Pathway-specific exposure factors are expected to be similar to those used by the EPA for 
calculation of EPA Region 9 residential and/or industrial PRGs. 

If complete, or potentially, complete exposure pathways for the site are not addressed in the use of 
the EPA Region 9 PRG tables (e.g., construction/excavation worker and visitors), or if site 
conditions warrant the use of exposure factors that differ from those used to develop EPA Region 9 
PRGs, a Tier lB SSRBE is performed. Additionally, if the Tier lA results indicate potentially 
significant health risks, the analysis proceeds to Tier lB to estimate more realistic, site-specific 
levels of risk. 
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8.2 DATA EVALUATION AND REDUCTION 

8.2.1 Data Quality Assessment 

Human Health 
Risk Assessment 

Section 4.11 presents the details and results of the data quality assessment process. The following 
text summarizes the methods used to perform a data quality assessment for application of the SRA. 

A data quality assessment was conducted, which included a review of analytical methods; reporting 
limits; laboratory, field, and method blanks; and quality assurance and quality control (QAJQC) 
procedures. This section presents the results of the data quality assessment for each element most 
pertinent to the SRA. 

Soil and groundwater data were reviewed in the following manner: 

• A minimum of 20 percent of the analytical data were validated according to Navy "Level D" 
data validation criteria. 

• A minimum of 80 percent of the data were validated according to Navy "Level C" (NFESC 
1999). 

• One hundred percent of the data in the database were checked against data sheets received from 
the data validation personnel. 

None of the data collected for the purpose of conducting the HHRA at AA 3 were "R" qualified as 
rejected. In accordance with the conceptual site model (CSM) presented in the Work Plan (Earth 
Tech 2002a), soil data were segregated into surface and subsurface soil data. As noted previously, 
surface soil is defined as soil in the depth interval of 0-foot to I-foot bgs and subsurface soil samples 
were defined as O-foot to 10 feet bgs. 

Laboratory Contaminants. All data have been validated and the third-party validators determined 
that there was no objective evidence to qualify acetone and methylene chloride data based on their 
association with field or laboratory blanks. The measurements were retained for risk assessment 
purposes. 

8.2.2 Sample Reporting Limit Evaluation 

The magnitude of the sample reporting limits may have a substantial effect on the results of the risk 
assessment. Reporting limits may be set at levels determined by the analytical method or may 
become elevated due to sample preparation procedures or during sample analysis. Potential causes of 
elevated reporting limits include percent soil moisture, limited sample volume, and matrix 
interferences where high levels of non-target compounds limit the ability to detect target chemicals, 
or dilutions required to detect certain target compounds mask the detection of other chemicals. The 
potential presence of chemicals in environmental media at concentrations below the highest sample 
reporting limit could result in a potential underestimation of cancer risk or adverse noncarcinogenic 
health effects if the concentration were deemed to be negligible and exposure were to occur. 
However, it is also possible that these chemicals are in fact not present, and therefore, when 
unaccounted for, do not contribute to additional risk for human receptors. The assumption that the 
chemical is present when if in fact it is not, would potentially result in an overestimation of adverse 
health effects. For these reasons, a detailed evaluation of the sample reporting limits was performed 
before cancer risk or noncarcinogenic health effects were assessed to ensure that the risk estimate 
was as accurate and unbiased as possible. 
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Table 8-1 presents data for those non-detected chemicals with reporting limits that exceed a 
designated screening criterion. These screening criteria were selected as follows: 

• For soil samples, with the exception of petroleum hydrocarbons, the screening criteria were the 
EPA Region 9 residential soil PRG (EPA 2004b). To address petroleum hydrocarbons, the 
CRWQCB recommends the use of the ASTM (1995) standard for Risk Based Corrective Action 
(RBCA), ASTM E-1739-95 to evaluate potential health risks (CRWQCB 1996). However, 
because the ASTM standard provides Tier 1 screening levels for indicator chemicals (i.e., 
benzene, ethylbenzene, toluene, xylene, and PAHs), potential risk from petroleum hydrocarbons 
was evaluated based on concentrations of indicator chemicals in soil. 

• For groundwater, the screening criteria were the EPA Region 9 residential tap water PRG (EPA 
2004b). To address petroleum hydrocarbons, only indicator chemicals (and not hydrocarbon 
mixtures) were quantitatively evaluated in groundwater. 

The reporting limits for soil and groundwater were evaluated for direct exposures to these media; 
they were not evaluated through modeling for their appropriateness for assessing indoor air risks. 
However, no VOCs were detected above reporting limits in soil gas samples, suggesting that the 
VOCs detected in soil and groundwater are likely adequate in providing conservative estimates of 
risk for exposures to indoor air. 

Table 8-1 illustrates the frequency that reporting limits for non-detected chemicals exceed the 
screening criteria. For the surface soil samples, the following non-detected chemicals had reporting 
limits that exceeded the screening criterion for that chemical. Only one chemical, 
hexachlorobenzene, had a range of reporting limits that was greater than the screening criterion for 
100 percent of the samples. 

• 3,3' -dichlorobenzidine 

• bis(2-chloroethyl)ether 

• hexachlorobenzene 

• pentachlorophenol 

For the subsurface soil, the following non-detected chemicals had reporting limits that exceeded the 
screening criterion for that chemical: 

• 1,4-dichlorobenzene • bis(2-chloroethyl)ether 

• 2-methyl-4,6-dinitrophenol • hexachlorobutadiene 

• 3,3' dicWorobenzidine • nitrobenzene 

• 3-nitroaniline • n-nitrosodi-n-propylamine 

• 4-nitroaniline • pentachlorophenol 

• bis(2-chloroisopropyl)ether 

The percentage of reporting limits that exceeded screening criteria ranged between 2 percent and 41 
percent (for 3,3'-dichlorobenzidine). For groundwater, the following non-detected chemicals had 
reporting limits that exceeded the screening criterion for that chemical. The percentage of reporting 
limits that were greater than the screening criterion ranged from almost 7 to 100 percent. 
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Table 8-1: Nondetect Chemicals with Reporting Limits Above Human Health Screening Criteria 

Chemical 
Surface Soil (O-foot to 2 feet bgs)(ug/kg) 
3,3'-Dichlorobenzidine 
bis(2-Chloroethyl) Ether 
Hexachlorbenzene 
Pentachlorophenol 
Subsurface Soil (O-foot to 10 feet bgs) (ug/kg) 
1 A-Dichlorobenzene 
2-Methyl-4,6-Dinitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4-Nitroaniline 
bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyl)ether 
Hexachlorobutadiene 
Nitrobenzene 
n-Nitrosodi-n-Propylamine 
Pentachlorophenol 
Groundwater (ug/I) 
1,1 ,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,2,3-Trichloropropane 
1,2A-Trichlorobenzene 
1,2-Dichloroethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
2A,6-Trichlorophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
4-Nitroaniline 
Benzene 
bis(2-Chloroethyl)ether 
Bromodichloromethane 
Carbazole 
Carbon Tetrachloride 
Chloroethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
n-Nitrosodi-N-Propylamine 
Pentachlorophenol 
Perchlorate 
Tetrachloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 

Notes: 

Screening Criteria" 

1100 
220 
300 

3000 

3400 
6100 
1100 

18000 
23000 
2900 
220 

6200 
20000 

69 
3000 

4.3E-01 
5.5E-02 
2.0E-01 
5.6E-03 
7.2E+00 
1.2E-01 
1.6E-01 
5.0E-01 
3.6E+00 
1.5E-01 
3.2E+00 
3.6E+00 
3.2E+00 
3.5E-01 
1.0E-02 
1.8E-01 
3.4E+00 
1.7E-01 
4.6E+00 
4.0E-01 
1.3E-01 
4.2E-02 
8.6E-01 
4.8E+00 
3.4E+00 
9.6E-03 
5.6E-01 
3.6E+OO 
1.0E-01 
4.0E-01 
2.8E-02 
2.0E-02 

Range of Reporting 
Limits 

1000 - 2400 
170 - 380 

510 - 1200 
1700 -4000 

350 - 21000 
880 -52000 
350 - 21000 
880 - 52000 
880 -52000 
350 - 21000 
35 - 21000 
350 - 21000 
25 - 21000 
29 - 16000 
180 - 21000 

0.2 - 0.5 
1 - 5 
1-5 

0.5 -0.5 
9.6 -11 
0.2 - 5 
1-5 

4.8 - 5.2 
4.8 -11 
9.6 -11 
48-52 
48 - 52 
48-52 
0.2 - 5 
1 - 11 
0.1 - 5 
10 - 50 
0.2 - 5 
1-5 

0.2 - 5 
5-5 

0.96 - 1.5 
9.6 -11 
5 -10 

4.8 -11 
1 - 11 

10 -15 
3-6 
1-5 

0.2-5 
1 - 5 

0.2-5 

• The screening criteria are equivalent to EPA Region 9 (2004) preliminary 
remediation goals (PRGs) for residential soil and tap water. 

% = percent 
bgs = below ground surface 
EPA = Environmental Protection Agency 
u91k9 = microgram per kilogram 
ugn = microgram per liter 
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Frequency of 
Exceedence 

41% 
11% 

100% 
11% 

2% 
2% 

41% 
2% 
2% 
11% 
22% 
2% 
2% 

15% 
14% 

59% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
89% 
100% 

7% 
100% 
100% 
7% 

89% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
29% 
100% 
89% 
100% 
100% 
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• 1,1,1,2-tetrachloroethane • carbazole 

• 1,1,2,2-tetrachloroethane • carbon tetrachloride 

• 1,1,2-trichloroethane • chloroethane 

• 1,2,3-trichloropropane • cis-l,3-dichloropropene 

• 1,2,4-trichlorobenzene • trans-l,3 -dichloropropene 

• 1,2-dichloroethane • dibromochloromethane 

• 1,2-dichloropropane • hexachlorobenzene 

• 1,4-dichlorobenzene • hexachlorobutadiene 

• 2,4,6-trichlorophenol • hexachloroethane 

• 3,3' -dichlorobenzidine • Nitrobenzene 

• 3-nitroaniline • N -nitrosodo-N -propyl amine 

• 4-nitroaniline • pentachlorophenol 

• 4,6-dinitro-2-methylphenol • perchlorate 

• benzene • tetrachloroethene 

• bis(2-chloroethyl)ether • trichloroethene 

• bromodichloromethane • vinyl chloride 

If any of these non-detected chemicals are truly present in the given medium at the reporting limits, 
then these chemicals would be overlooked as potential COPCs and risks would be potentially 
underestimated. It is also possible that these chemicals are not present in the medium. Further 
discussion of the potential presence of non-detected chemicals and their effect on risk estimates is 
presented in Section 8.7.1, Uncertainties in Data Assessment. 

When sample reporting limits for non-detected chemicals exceed the screening criteria, additional 
uncertainty may be introduced into final risk estimates. Where sample reporting limits appeared to be 
inordinately high relative to other samples evaluated, an additional evaluation of the data was 
performed in the data reduction step (Section 8.2.3). The influence of elevated reporting limits on the 
SRA results is qualitatively discussed in Section 8.7. 

8.2.3 Data Reduction 

The SRA focuses on data from the impacted area(s) within the study site. Chemicals that have been 
detected at least once are considered COPCs for the Tier lA RBS (or screening PRE under the EPA 
Region 9 terminology). Relevant data sets are identified to facilitate the estimation of chemical 
exposure point concentrations (EPCs) to which receptors may reasonably be exposed. 

Conclusions and recommendations of the risk assessment are often based on the RME that a receptor 
may encounter. Key in determining the RME is a statistical evaluation of the data set, which 
provides summary statistics such as maximum detected concentration, minimum detected 
concentration, number of detects, and upper confidence levels (UCLs) on the mean value. Prior to 
making this summary, the data set was evaluated for further use in the risk assessment. Thus, the 
data set was "reduced" by: (a) averaging original and field duplicate samples to yield one data point 
per sampling locus; and (b) eliminating elevated or inordinately high non-detect values. Each of 
these steps is discussed below. 
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8.2.3.1 FIELD DUPLICATE SAMPLES 

For soil samples, field duplicates were treated in the following manner: 

Human Health 
Risk Assessment 

Case 1: The original sample and field duplicate results for the COPC were above the reporting limit 
for the COPC. 

Both values were averaged to obtain an average concentration for the sample pair before the 
statistical summary was performed. 

Case 2: One sample of the duplicate pair had a concentration that was non-detect for the COPC, 
while the other exceeded the reporting limit. 

The non-detect value was assigned a value of one-half its reporting limit and was then 
averaged with the detected concentration. If a qualifier existed on the detected concentration, 
that qualifier remained with the "averaged" value. 

Case 3: Both samples had COPC concentrations that were non-detect. 

The two values (i.e., reporting limit) were averaged to obtain an average reporting limit for 
the sample pair. Prior to summarizing the data statistically for EPC determination 
(i.e., calculation of the 95th UCL), the average reporting limit of the sample pair was then 
assigned a value of one-half of that average reporting limit. In so doing, the underestimation 
of risk due to use of a "biased low" data set (resulting from assigning the surrogate 
concentration twice during the process) was minimized. 

8.2.3.2 ELEVATED REPORTING LiMITS FOR NONDETECT VALUES 

One or more sample-specific factors may result in reporting limits for a particular chemical that, in 
some samples, may be unusually high. As noted above, potential causes of elevated reporting limits 
include percent soil moisture, limited sample volume, and matrix interferences (i.e., high levels of 
non-target compounds that limit the ability to detect target chemicals, or dilutions required to detect 
certain target compounds mask the detection of other chemicals). Sometimes these elevated reporting 
limits greatly exceed the detected concentrations for the same chemical in other samples, suggesting 
that the elevated reporting limit is not representative of the data set as a whole or site conditions. 
Inclusion of these data when determining the EPCs (e.g., calculating the 95 percent UCL) could 
correspondingly result in poorly characterized risk (EPA 1989a). Therefore, when a chemical was 
detected in some samples but not in others, those samples that were reported as non-detections with 
reporting limits that exceeded twice the maximum detected concentration for that chemical were not 
included in the statistical analysis. Chemicals reported as non-detections for certain samples that 
have reporting limits (for a specific chemical) that exceeded twice the maximum detection are 
summarized below in Table 8-2, according to the medium evaluated. 

Four soil sampling locations listed below had matrix interferences that lead to elevated reporting 
limits and the exclusion of results for one or more of the following chemicals: anthracene, 
benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, chrysene, fluoranthene, indeno(1,2,3-
c,d)pyrene, phenanthrene, phenol and pyrene. Petroleum hydrocarbons (specifically diesel) were 
detected in each of these subsurface locations at concentrations ranging between 42 mg/kg and 5,600 
mg/kg. 
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Table 8-2: Summary of Chemicals Having Reporting Limits Exceeding Twice the Maximum 
Detected Concentration 

Chemical Surface Soila Subsurface Soila Groundwater" 

Anthracene 9 101 ........................................ , ................... ··························· ... · ... ····· ... ········· ... ······1· ...................................................... ::: .................................................... + ................................................ , .. ::: ... : ................................................ . 
......................1 .. __ .................... :2" .. 9:: ... _ ............................. ,.................................... 38..................... 67 

Benzene 40 ................... i ........... . 

J? ... E?.I.:l~l~]~I.:lJ~r~.c:::.e:o.,n .. :: .. e"'-............................ _._ ............................................... j ............................................................................. +.. ...................................... 4 ... , ............. _ .................................... : ............................................... 1 .. , .. 0:~.::2: ............................................... . 
. ~E?1.:l~9(~)pY~E?.I.:lE?.. .... .. _ ......................... 3.::: ................................................. t ............................................................................................................... . 

.. ~.E?.I.:l.~9l~ml,l()~~I.:l!~~Qf3 .. _ ................................................................. ;............................... ............................. ..................... 4 

~.E?.I.:l.~9[9..t~.,.i]pf3: ... ry: .. , ... II:.e.: .. n: .. : .. ec ................................................................................. ; .......................................................................... .,. ....................................................................................................... , ..................................................... 1.: .. 0.:.:=2 ............................................... . 

~i~(?=9hl9.r.().E?..!h9~)M.~!~~.Qf3.............................. .t ......................................................................... ,. .................................................................................................. j ................................................... 1., .. °:0.::2: .......................................... _._ 
~i~(?.=~t ... ~Xlh~~I)P. ... h!h.~.I~.!~.................. ..... ~Q................... ........... ...................~9 89 

... ~.I,l.!YL.~.~Q~Xlp.:h .. :.t"h .. :.a.::.:I .. a:.:.t.:.e: ....................................................................... t ....................................................................... + .................................................... _ ................................................... , ................................................... 1.: .. 0.: .. ::::2 ............................................. ... 

Cadmium 58 

ChlorofoE!!.1......... 8 

... g~ry~_~QE? 8 1 02 
~~~ 00 

.Pi~f3I.:l.:t;I~,h]~.Q!hT~9~Q~ .. ...... .... ;....... . ........................ + .............. __ ....................................................................... +......... . ............ ~.92 

.P.i.f3!hxl..P..h!h.~.I.~!~......................... . ......... 1 ................................... 3 .. :.:2: .. _ .... _ .................. f ...... _ ......... _ ............................ ~Q....................................... ............. . ................... 1.9.1. ....................... . 
Fluoranthene 
Fluorene ................................... -

Gasoline 
Hexachlorobenzene 

........ 1 ..... -.......................................................... + ................................................ ::5, .................................................. , ... 

..................................... 1._._ ..... . 
7 16 

38 

6 

101 

102 

12 

12 J.t:lqE?1.:l9(1,?!~:c::.~DPY.r..f3Q~_... ....... j ............................. . •••••••••••• __ •• H ••••• _ ••••••••••••••• 

. ~~!hylE?J~yllsf3!()I.:l~ ............................................................................. ! .................................................................... ,......................................................................................................j ............................... . 
~.:.~.E?!.~yl:?.=p~Q!~Q().I.:l.~.......... . ............................................... 1 ......................................................................... , .................................................................................................. j ......... . 

.. M.~!b.y' .... !~.r.!=.~_~.!YJ ... ~!b.~.~ ........................................ _ .. H •• _ ••• 1 ..... . 

89 
108 

7 

1Y.1f3!hylf3.Q.E?9.~.!().~.9.~ .............._._.......i............ ....... ................................................................. .................. ............... 1 09 
Motor Oil ........................•.......•...•••••....•........ _ ............................. _- J.................................................................. + ........................................................ ····· ... ··························· ... ··· ... 1········... . ............... _ .................. 3. ......................................... . 

........... 1. ..... . t':J~p~!~~I~Q.E:l ...................................... _ 
Phenanthrene 

; 

.......... .1 .......... . 

102 
·····························i····· ·····································1····· 3 ... ·· ... ··· ... ······························· ... ·+··········· ······101··························· 

. ........... L ........................................................................................... __ .............................................. _-_ .......... . 
PHC as diesel fuel ................................................................ ; .................................... : ................................... ; ................................................................................................. + ......... . 

p..~~Q9..I................ ........ _ ... _... . .................... .1 

......................... ................1 ........................................................................ ; ................................................ 6.:: ............... . t············ ... ·· . 
Silver . . .......................... _._-- ......................... _._- .............................. _ ...... _.-
Thallium 
Notes: 
a = number of nondetect analyses exceeding twice the maximum detected concentration. 
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Additionally, the presence of motor oil (at a maximum detected concentration of 160 mg/kg) at 
Borehole Location LK026 resulted in the exclusion of one diesel fuel result in the surface soil. 

In other instances, sample results were excluded even though the reporting limits were not elevated. 
This occurs when the maximum detected concentration is a low estimated value that is closer to the 
method detection limit than the reporting limit. Non-elevated reporting limits were excluded for 
antimony, bis(2-ethylhexyl) phthalate, diethyl phthalate, gasoline (each in surface and subsurface 
soil), and anthracene, benzene, hexachlorobenzene (in subsurface soil only). 

Numerous groundwater results were removed from the data set because reporting limits exceeded 
twice the maximum detected concentrations. Results were generally omitted because either earlier 
groundwater analyses (November 1995 and April 1996) had higher reporting limits than subsequent 
analyses, and/or low detections were closer to the method detection limits than the reporting limit. 
Chemicals for which earlier analyses had higher reporting limits include antimony, methyl tert-butyl 
ether, chloroform, cadmium, silver, and thallium. Contrarily, the reporting limits for gasoline and 
indeno(1 ,2,3-cd)pyrene) during the last round of sampling in February 2007 were higher than those 
of earlier sampling events and had to be removed. Chemicals with low detections that required 
omitted results include anthracene, benz (a) anthracene, benzo(g,h,i)perylene, bis(2-
chloroethoxy)methane, bis(2-ethylhexyl) phthalate, butyl benzyl phthalate, cadmium, chrysene, 
cobalt, dibenz(a,h)anthracene, diethyl phthalate, fluoranthene, fluorene, methylene chloride, methyl 
ethyl ketone, 4-methyl-2-pentanone, naphthalene, phenanthrene and pyrene. Three results for motor 
oil were removed due to elevated reporting limits during the November-December 2002 sampling 
event. The uncertainty associated with the omission of these sample results is presented in Section 
8.7.1. 

8.2.4 Summary Statistics for Sample Data 

Summary statistics (e.g., frequency of detection, maximum values) for the detected chemicals in 
surface soil, all of which were evaluated in this RBS, appear in Table 8-3; summary statistics for the 
detected chemicals in subsurface soil appear in Table 8-4. Summary statistics for the groundwater 
data are presented in Table 8-5. In addition, a 95 percent VCL is provided based on the methodes) 
described in Section 8.4.4. One-half the sample reporting limit (V or VJ-qualified) was used as a 
proxy value for non-detects in all statistical evaluations. Nondetect data with elevated sample 
reporting limits were not used to calculate statistics or conduct statistical comparisons. 

Non-detected chemicals (i.e., chemicals that were not detected in any applicable medium) were not 
included in the risk assessment. The uncertainty associated with this practice is further discussed in 
Section 8.7.1. 

8.3 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

The Work Plan proposed a comprehensive list of chemicals for testing (Earth Tech 2002a). As such, 
the chemical groups consisted of metals, VOCs, SVOCs, dioxins/furans, and petroleum 
hydrocarbons. From all data derived from the analyses, all chemicals detected at least once in an 
environmental medium (i.e., soil or groundwater) were considered COPCs for the RBS. The 
selection ofCOPCs followed a tiered approach as outlined in DON (2001). 
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To determine whether the COPCs should be further evaluated in the Tier IB SSRBE, maximum 
detected concentrations are compared to EPA Region 9 residential PRGs. COPCs having maximum 
detected concentrations greater than the residential screening criteria are retained for further 
evaluation in the SSRBE to determine the magnitude of exposure associated with incremental cancer 
risk or noncancer hazard based on hypothetical or planned reuse. 

8.3.1 Essential Nutrients 

Chemicals such as calcium, magnesium, potassium, and sodium are referred to as essential nutrients. 
These chemicals do not have toxicity criteria or PRGs, and are generally considered to be of minor, 
if any, concern in risk assessments performed for hazardous waste site investigations. While these 
essential nutrients were not quantitatively evaluated in this Report, they have been summarized and 
presented for information purposes in subsequent risk summary tables. 

8.3.2 Summary of Chemical Types by Medium 

All chemicals detected in surface soil (O-foot to I-foot bgs), subsurface soil (O-foot to 10 feet bgs) 
and groundwater were retained as COPCs for the human health RBS evaluation. A summary of the 
chemical classes that were evaluated for each medium is provided below. 

8.3.2.1 SURFACE AND SUBSURFACE SOIL 

TPH, dioxins, PARs, several SVOCs, and inorganic chemicals were detected in surface soil samples 
collected at the site. All of the above chemical classes were detected in subsurface soil with the 
addition of three VOCs at relatively low concentrations. 

8.3.2.2 GROUNDWATER 

Chemicals detected in groundwater were dominated by inorganic elements. Some organic chemicals 
(VOCs, PARs, and SVOCs) were detected in 1 to 3 samples while TPH was detected in 15 to 22 
samples. 

8.3.3 Chemicals without Toxicity Values 

Several chemicals detected in the various environmental media do not have toxicity values with 
which to derive PRGs and evaluate chemical-specific risks. The omission of these chemicals from 
the risk evaluation is addressed qualitatively in Section 8.7.3, Uncertainties in the Toxicity 
Assessment. 

8.4 EXPOSURE ASSESSMENT 

The exposure assessment section identifies land use and receptors that currently, or in the future, are 
likely to use the property and, as a result, may contact COPCs identified in the previous sections. 

8.4.1 Land Use and Receptors 

8.4.1.1 CURRENT LAND USE AND RECEPTORS 

Previous land use at the site was industrial. The Wherry Housing Area is located to the northeast and 
south of AA 3 and consists of single-family residences. However, since the operational closing of 
former MCAS El Toro, the Wherry Housing Area is no longer used. The site is currently fenced 
along the northwest and southwest sides, with vegetation surrounding the remainder of the site. 
Authorized visitors and escorts are the only current human receptors on the site. 
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According to the Santa Ana Region Basin Plan (CRWQCB 1995), the groundwater beneath fonner 
MCAS El Toro has potential beneficial uses for a municipal water supply, agricultural and industrial 
supplies, and industrial process supply. Groundwater in the vicinity of fonner MCAS El Toro is 
mostly used for irrigation of agricultural and greenbelt areas (i.e., parkways and parks). Potable 
water in the area is imported from various sources, and the remainder comes from local resources, 
including groundwater. The nearest municipal wells used as drinking water sources are associated 
with the recently installed Irvine Desalter project and are located within approximately 5 miles from 
AA 3, near the intersection of Irvine Center Drive and Culver Drive. Human receptors are shown in 
Figure 8-1 and summarized below. 

• Current on-site escorted visitors 

• Current off-site residents 

• Current off-site agricultural workers 

8.4.1.2 FUTURE LAND USE AND RECEPTORS 

Even though the reuse for the site is not finalized, the preliminary reuse scenario proposed for AA 3 
and surrounding areas is residential use. Therefore, potential future human receptors at AA 3, 
identified below, include residents, industrial workers, construction/utility workers, escorted visitors 
and recreational users (Figure 8-1). Additionally, future on-site agricultural use of AA 3 is possible. 

• Future on-site residents (adult/child) 

• Future on-site industrial workers 

• Future on-site construction/utility workers 

• Future on-site escorted visitors (adult/juvenile) 

• Future on-site and off-site agricultural workers 

• Future on-site recreational users (adult/juvenile) 

8.4.2 Conceptual Site Model 

The CSM is a schematic representation of the chemical source areas, chemical release mechanisms, 
environmental transport media, potential exposure routes, and potential receptors. It is used to guide 
the evaluation of potential exposures so that relevant pathways, exposure routes, and ultimately risk 
can be evaluated in the SRA. The primary purpose of the CSM in this risk evaluation is to represent 
chemical sources and exposure pathways that may result in human health risks. Only potentially 
complete exposure pathways are evaluated quantitatively in the risk assessment, consistent with EPA 
guidance (EPA 1989a). 
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Table 8-3: Summary Statistic. for Analytical Data from Surface Soli (O-foot to 1-foot bgs) Samples at Anomaly Area 3 

Number of 
Number Frequency 

Maximum 95% UCL 
EPA Method Analyte" Units 

Detects 
of of 

Concentration Concentratlonsb 

Samples Detection 

60tOB Aluminum mglkg 33 33 100% 1.58E+04 9.98E+03 
6010B Antimony mg/kg 1 33 3% 2.10E+00 -
6010B Arsenic mglkg 33 33 100% 4.60E+OO 3.16E+OO 
6010B Barium mglkg 33 33 100% 1.87E+02 1.07E+02 
6010B Berylium mg/kg 10 33 30% 3.10E-ll1 -
6010B Cadmium mglkg 33 33 100% I.OOE+OO 6.71E-Ol 
6010B Calcium mglkg 33 33 100% 2.52E+04 8.5SE+03 
6010B Chromium mg/kg 33 33 100% 1.58E+OI 1.09E+Ol 
6010B Caban mglkg 33 33 100% 7.60E+00 S.06E+OO 
6010B Copper mglkg 33 33 100% 1.08E+Ol 6.71E+OO 
6010B Iron mglkg 33 33 100% 1.94E+04 1.2SE+04 
6010B Lead mglkg 33 33 100% 2.07E+Ol 8.50E+OO 
6010B Magnesium mglkg 33 33 100% 6.90E+03 4.37E+03 
6010B Manganese mg/kg 33 33 100% 2.89E+02 1.97E+02 
6010B Nickel mglkg 33 33 100% 1.21E+Ol 7.72E+OO 
6010B Potassium mg/kg 33 33 100% 3.31E+03 2.64E+03 
6010B Selenium mg/kg 20 33 61% l.l0E+00 6.62E-Ol 
6010B Silver mglkg 1 33 3% 2.00E+OO -
6010B Vanadium mg/kg 33 33 100% 4.41E+Ol 2.81E+Ol 
6010B ZInc mglkg 33 33 100% 5.71E+OI 3.74E+Ol 
7471A Mercury mglkg 33 33 100% 6.90E-ll2 3.06E-02 
8015B ORO PHC as Diesel Fuel mglkg 14 33 42% 1.50E+Ol 3.9SE+OI 
8015B ORO PHC as Motor Oil mglkg 20 33 61% 1.60E+02 4.39E+Ol 
8015BGRO PHC as Gasoline mglkg 26 33 79% 2.77E+OO 9.99E+OO 
8270C bls(2-Ethythexyt) Phthalate ug/kg 3 33 9% 7.00E+Ol -
8270C Dlethytphthalate uglkg 1 33 3% 2.25E+02 -
8270C Phenol uglkg 12 33 36% 9.36E+02 7. I 6E+02 
PAH-SIM Anthracene uglkg I 33 3% 4.40E+OI -
PAH-5IM Benzo(a)Anthracene uglkg 7 33 21% 7.30E+02 -
PAH-SIM Benzo(a)pyrene uglkg 4 33 12% 1.03E+03 -
PAH-SIM Benzo(b)Fluoranthene ug/kg 5 33 15% 1.79E+03 -
PAH-SIM Benzo(g,h,ljPeryiene uglkg 4 33 12% 4.40E+02 -
PAH-SIM Benzo(k)Fluaranthene u91k9 4 33 12% 5.IOE+02 -
PAH-SIM Chrysene ug/kg 4 33 12% 8.70E+02 
PAH-SIM Dibenz(a,h)Anthracene uglkg I 33 3% 9.70E+Ol -
PAH-SIM Fluoranthene uglkg 5 33 15% 1.00E+03 -
PAH-SIM indeno(I,2,3-c,d)Pyrene uglkg 2 33 6% 4.60E+02 -
PAH-SIM Phenanthrene ug/kg 2 33 6% 2.90E+02 -
PAH-SIM Pyrene uglkg 5 33 15% 9.60E+02 -
8290 Total_~,J,7,8-TCDD equivalent pgg 9 9 100% 1.251::+01 -
Notes. 

"Only detected chemicals are shown in this table. 

'The 95% UCL, distribution, and method were taken from the ProUCL output when statistics were generated far the 95% UCL . 

• The EPC is the lower value between the maximum detected concentration and the 95% UCL. 

• Tata12,3,7,8-TCDD contribution was calculated using the toxicity equivalency procedure (EPA 2003g) as Illustrated in Table 8-6. 
- = Not applicable. 95% UCL, distribution, and method were not calculated for data sets with fewer than II detections. 
% = percent 
uglkg = microgram per kilogram 
EPA ~ Environmental Protection Agency 

EPC = exposure point concentration 

mg/kg = milligrams per kilogram 
pg/g = plcogram per gram 

UCL = upper confidence limit 

EPC 
Distributionb Method' Concentratlonc 

Nanna! Studenf50t UCL 9.98E+03 

- - 2.10E+00 

Nonnal Studenfs-t UCL 3.16E+00 

Nonnal Studenfs-l UCL 1.07E+02 

- - 3.10E-ll1 
Nonnal Studenfs-t UCL 6.71E-ll1 

Non-parametric 95%Chebyshev (Mean, Sd) UCL 8.55E+03 
Nonnal Studenf50t UCL 1.09E+OI 

Nonnal Studenf50t UCL 5.06E+00 

Nonnal Student's-t UCL 6.71E+OO 

Normal Studenfs-t UCL 1.25E+04 

Gamma Approximate Gamma UCL 8.50E+OO 

Nonnal Studenfs-t UCL 4.37E+03 

Nonnal Studenfs-t UCL 1.97E+02 

Nonnal Studenfs-t UCL 7,72E+00 

Nonnal Studenfs-l UCL 2.64E+03 

Nonnal Student'5ot UCL 6.62E-lll 

- - 2.00E+OO 
Nanna! Studenfs-l UCL 2.81E+Ol 

Nonnal Studenfs-l UCL 3.74E+Ol 

Gamma Approximate Gamma UCL 3.06E-ll2 

Non-parametric 99%Chebyshev (Mean, Sd) UCL 1.50E+OI 

Non-parametric 95%Chebyshev (Mean, Sd) UCL 4.39E+Ol 

Non-parametric 99%Chebyshev (Mean, Sd) UCL 2.77E+OO 

- - 7.00E+OI 

- - 2.25E+02 

Non-parametric 95%Chebyshev (Mean, Sd) UCL 7.16E+02 

- - 4.40E+OI 

- - 7.30E+02 

- - 1.03E+03 

- - 1.79E+03 

- - 4.40E+02 

- - 5.10E+02 

- - 8.70E+02 

- - 9.70E+OI 

- - 1.00E+03 

- - 4.60E+02 

- - 2.90E+02 

- - 9.60E+02 

- - 1.25E+Ol 
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Table 8-4: Summ~~Statlstlcs for AnalytJCIII Data from Subliurface Soil 0-10 ft bg 11 Sample. at Anomaly Area 3 

Number of 
Numbar 

Frequency of Maximum 
EPA Method Analyte' Unit of 

Deteeta 
Samples 

Detection Concentration 

6010B Alumioom mglkg 33 33 100'1\ 15BOO 
60108 Antimony_ mglkg 1 42 2'1\ 2.1 
60108 Arsenic mglkg 42 42 100% 4.63 
60108 Barium mglkg 42 42 100'1\ 187 
6010B Beryllium mg/ll:g 10 42 24'1\ 0.31 
60108 cadmium mg/ll:g 33 42 70'1\ 1 
60108 Calcium mglkg 33 33 1000/. 25200 
60108 ClYomium mglkg 42 42 1000/. 16.4 
60108 Cobalt mglkg 42 42 100'1\ 76 
6010B Copper mglkg 42 42 100'1\ 12.7 
6010B Iron mglkg 33 33 100% 19400 
60108 lea. mglkg 42 42 100'1\ 20.7 
60108 Magnesium mglkg 33 33 100'1\ 6900 
60108 Manganese mglkg 42 42 100'11 26. 
6010B Nickel mglkg 41 42 98'1\ 13.7 
6010B Potassium mglkg 33 33 100% 3970 
6010B Selenium mglkg 20 42 48'1\ 1.1 
60108 Silver mglkg 1 42 2'1\ 2 
6010B Vanadium mglkg 42 42 100'1\ 44.1 
60108 Zine mglkg 42 42 100% 57.1 
7471A Mercury mglkg 33 42 70'1\ 0.069 
8015BDRO PHCasDiesei Fuel mglkg 19 42 45'1\ 5600 
8015BDRO PHC al Motor Oil mglkg 20 33 61'1\ 160 
8015BGRO PHC as Gasoline mglkg 26 42 62'1\ 2.79 
62608 Acetone uglkg 5 42 12'1\ 100 
62608 8en2ono uglkg 1 42 2'1\ 2.4 
82608 Methylene Chloride uglkg 1 42 2'1\ 9.2 
62700 Bis(2-Ethylhexyl)Phthalate uglkg 3 33 9'1\ 70 
8270C Dielhyl Phlhalale uglkg 3 42 7'1\ 260 
62700 Hexachlorobenz8ne uglkg 1 42 2'1\ 150 
62700 Phenol uglkg 12 42 20'1\ 936 
62700 8enzo[a)anlhracene uglkg 1 9 11'1\ 270 
62700 BenzolaJpyrene uglkg 1 9 11'1\ 230 
8270C Benzo[b)fluoranthene uglkg 1 9 11'1\ 440 
8270C ctvysano uglkg 1 9 11'1\ 250 
8270C Auoranthene uglkg 1 9 11'1\ 600 
8270C Indeno 1,2.3-cd]pyrene uglkg 1 9 11'1\ 81 
8270C PhenanttYene uglkg 1 9 11'1\ 140 
62700 Pyrone uglkg 1 9 11'1\ 460 
PAH-SIM Anthracene uglkg 1 33 3'1\ 44 
PN+SIM Benz(AjAnthracene uglkg 7 33 21'1\ 730 
PAH-SIM Ben20 A)Pyrone uglkg 4 33 12'1\ 1030 
PAH-SIM 8enzo{B)Fluorenthene uglkg 5 33 15'1\ 1790 
PAJ+SIM Benzo(G,H,I)Perylene uglkg 4 33 12'1\ 440 
PAH-SIM Benzo(K Fluoranthene uglkg 4 33 12'11 510 
PAH-SIM CIYyseno uglkg 4 33 12'11 670 
PAH-SIM Dibenz(A,H)Anthracene uglkg 1 33 3'1\ 97 
PAH-SlM Fluoranthene uglkg 5 33 15'1\ 1000 
PAH-SIM Indeno( 1 ,2,3-Cd)Pyrano uglkg 2 33 6'1\ 460 
PAH-SIM Phenanttvene uglkg 2 33 6'1\ 200 
PAH-SlM Pyre .... ugIkg 5 33 15'1\ 960 
8200 Total 2,3.7,8-TCDD 8Quivarent~ "",g 11 11 100'1\ 1.29E+01 

Noles: 

-Only detected chemicals are shown in this tabla. 

It The 95UCL. distribution. and method were taken from the ProUCL output when ltatistic$ were generated for the 95UCL 
"The EPC is the lower value between the maximum detected concentraUon and the 95UCL 

III Total2,3,7,8-TCOD contribution WBI calculated using the toxicity equivalency procedure (EPA 2003) as illustrated in Table 8-6. 
- :0: Not applicabla. 95UCL, distribution, and method were not calculated for data sets with f8W8l" than 11 detections. 
% = percent 
ugIkg .. microgram per kilogram 

bga '" below ground &urtace 

EPC = exposure point coneentraUon 
mglkg • milligrams per kUogram 

pglg = picogram per gram 

UCL 0:: upper confidence limit 

95'1\ UCl EPC 
Distributionlt Methodlt 

Concentratlonslt Concentration" 

9.9SE+03 Normal Student's-t UCL 9.98E+03 

- - - 2.10E+OO 

3.20E+OO Normal Student's-t UCl 3.20E+OO 

1.04H02 Gamma Approximate Gamma UCl 1.04E+02 

- - - 3.10E-01 

7.74E-Q1 Normal Student's-t UCl 7.74E-01 

8.55E+03 Non-parametric 95% Chebyshev (Mean. ScI) UCL 8.55E+03 
1.09E+01 Normal Studenl.'s-t UCL 1.0ee+01 

4.88E+00 Normal Student's-l UCL 4.88E+OO 

7.02E+OO Normal Student's-t UCL 7.02E+OO 

1.25E+Q4 Normal Studenl's-t UCL 1.25E+04 

8.40E+OO Gamma Approximate Gamma UCL 8.40E+00 

4.37E+03 Normal Student's-t UCL 4.37E+03 

1.96E+02 Normal student's-t UCL 1.96E+02 

7.86E+OO Normal student'.t UCL 7.86E+00 

2.64E+03 Normal Student's-t UCL 2.64E+03 

7.nE~1 Gamma Approximate Gamma UCl 7.nE-01 

- - - 2.00E+OO 

2.79E+01 Normal Student's-t UCL 2.79E+01 

3.77E+01 Normal student's-t UCL 3.ne+01 

6.67E-02 Non-parametric 95% Chebyshev (Mean. ScI) UCl 6.67E-02 

1.48E+03 Non-parametric 99'1\ ChebysheV (Mean, Sd) UCl 1.4BE+03 

4.39E+01 Non-parametric 95% Chebyshev Mean. ScI UCl 4.39E+01 

1.B4E+01 Non-parametric W% Chebyshev (Mean, ScI UCL 2.7BE+OO 

- - - 1.00E+02 

- - - 2.4DE+OO 

- - - 9.20E+QO 

- 7.00E+01 

- - 2.60E+02 

- - 1.50E+02 

3.29E+03 Non-parametric 95% Chebyshev (Mean. Sd) UCL 9.36E+02 

- - 2.70E+02 

- - - 2.30E+02 

- - 4.40E+02 

- - - 2.50E+02 

- - - 6.00E+02 

- - - 8.10E+01 

- - 1.4DE+02 

- - - 4.60E+02 

- - 4.4DE+01 

- - - 7.30E+02 

- - - 1.03E+03 

- - - 1.79E+03 

- - 4.4DE+02 

- - 5.10E+02 

- - - 8.70E+02 

- Q.70E+01 

- - 1.00E+03 

- 4.60E+02 

- - - 2.9OE+02 

- - 9.60E+02 

- - 1.29E+01 
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Table 8-5: Summary Statistics for Analytical Data from Groundwater Samples at Anomal Area 3 

Number Minimum 
of Number of Frequency of Detected 

Method CAS 10 Analyte" Units Samples Detects Detection Concentration 

60108 7429-90-5 Aluminum ugIL 106 63 59% 6 

60108 7440-36-ll Antimony ugIL 114 17 15% 0.764 

60108 7440-38-2 Arsenic ugIL 114 46 40% 2.4 

60108 7440-39-3 Barium ugIL 114 104 91% 16.3 

60108 7440-43-9 Cadmium ugIL 114 4 4% 0.31 

60108 7440-70-2 Calcium ugIL 106 106 100% 89450 

60108 7440-47-3 Chromium ugIL 114 73 64% 0.595 

60108 7440-48-4 Coba~ ugIL 114 8 7% 0.465 

60108 7440-50.a Copper ugIL 114 54 56% 0.54 

60108 7439.a9-6 Iron ugIL 106 80 75% 20 

60108 7439-92-1 Lead ugIL 114 16 14% 0.84 

60108 7439-95-4 Ma9nesium ugIL 106 106 100% 38700 

60108 7439-96-5 Man9anese ugIL 114 96 84% 0.88 

60108 7440-ll2-ll Nickel ugIL 114 65 57% 0.561 

60108 7440-09-7 Potassium ugIL 106 106 100% 1930 

60108 7782-49-2 Selenium ugIL 114 67 59% 0.9705 

60108 7440-22-4 Silver ugIL 114 17 15% 0.4 

60108 7440-23-5 Sodium ugIL 106 106 100% 188000 

60108 7440-28-ll Thallium ugIL 114 9 8% 1.6 

60108 7440-62-2 Vanadium ugIL 114 92 81% 1.06 

60108 7440-66-6 Zinc ugIL 114 72 63% 2.45 

7199 1333-82-ll Chromium, hexavalent ugIL 13 6 46% 0.23 

7470A 7439-97-6 Mercury ugIL 114 90 79% 0.013 

80158 ORO ADR-ll2-ll01 Motor Oil mgIL 91 15 16% 0.01 

80158 ORO 68334-30-5 PHC as Diesel Fuel mgIL 111 20 18% 0.007 

80158GRO 8006-61-9 Gasoline mgIL 111 22 20% 0.02 

82608 78-93-3 2-Butanone (MEK) ugIL 111 1 1% 1 

82608 108-10-1 4-Methyt-2-Pentanone ugIL 111 3 3% 0.3 

82608 67-66-3 Chlorofonn ugIL 111 2 2% 0.61 

82608 1634-04-4 Methyt tert-bu\yl ether ugIL 111 1 1% 2.55 

82608 75-ll9-2 Methytene Chloride ugIL 111 2 2% 0.5 

8270C 106-44-5 4-Methytphenol ugIL 103 1 1% 6 

8270C 111-91-1 Bis(2-cllloroathoxy)Methane ugIL 103 1 1% 2 

8270C 117.a1-7 8is(2-Ethythexyt)Phthalate ugIL 103 4 4% 1.15 

8270C 85-68-7 Butyl Benzyl Phthalate ugIL 103 1 1% 0.7 

8270C 84-66-2 Diethyt Phthalate ugIL 103 2 2% 2 

8270C 108-95-2 Phenol ugIL 103 1 1% 12 
EPA 300.0 14797-55.a Nitrate (NO.) mgJl. 16 15 94% 0.207 

PAH-SIM 83-32-9 Acenaphthene ugIL 103 3 3% 0.05 

PAH-SIM 120-12-7 Anthracene ugIL 103 2 2% 0.05 

PAH-SIM 56-55-3 Benz(ajanthracene ugIL 103 1 1% 0.04 

PAH-SIM SO-32.a Benzo(a)pyrene ugIL 103 1 1% 0.46 

PAH-SIM 205-99-2 Benzo(b )fluoranthene ugIL 103 1 1% 0.6 

PAH-SIM 191-24-2 Benzo(g,h,i)perylene ugIL 103 1 1% 0.4 

PAH-SIM 218-ll1-9 Chrysene ugIL 103 1 1% 0.04 

PAH-SIM 53-70-3 Dibenz(a,h)anthracene ugIL 103 1 1% 0.1 

PAH-SIM 206-44-0 Auoranthene ugIL 103 2 2% 0.02 

PAH-SIM 86-73-7 Auorene ugIL 103 1 1% 0.1 

PAH-SIM 193-39-5 Indeno(1,2,~d)Pyrene ugIL 103 1 1% 0.4 

PAH-SIM 91-20-3 Naphthalene ugIL 103 1 1% 0.035 

PAH-SIM 85-ll1.a Phenanthrene ugIL 103 2 2% 0.05 

PAH-SIM 129-ll0-ll Pyrene ugIL 103 1 1% 0.06 

Notes: 
• Only detected chemicals are shown in this table. 

"The 95% UCL, distribution, and method ware taken from the ProUCL output vmen statistics ware generated for the 95% UCL. 

• The Exposure Point Concentration (EPC) is the minimum of the 95% UCL Concentration and the Maximum Detected Concentration. 

- = Not applicable. Mean, standard deviaion , distribution and UCL were not calculated for data sets with fewer than 11 detections. 

%=percent 
ugIL = microgram per liter 

EPA = Environmental Protection Agency 
UCL = upper confidence limit 
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Number of Non-Detect Sample Location 
Maximum Results Exceeding Twice with with Exposure 

Detected the Maximum Detected Maximum Detected Maximum Detected 95%UCL Point 

Concentration Concentration Concentration Concentration Concentration" Distribution" Method" Concentration' 

1700 0 LK415 AA3-MN07 2.16E+02 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 2.16E+02 

20.85 86 LK530LK532 AA3-MN12 1.24E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 1.24E+01 

60.25 0 LK530LK532 AA3-MN12 1.10E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 1.10E+01 

332.5 0 LK552LK553 AA3-MN12 6.17E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 6.17E+01 

2.1 98 LK460LK461 AA3-MN02 - - - 2.10E+00 

386000 0 LK535 AA3-MN13 1.82E+05 Gamma 95% Approximate Gamma UCL 1.82E+05 

357 0 20242-1124 AA3-MN-ll2 4.04E+01 Non-Parametric 97.5% Chebyshev (Mean, Sd) UCL 4.04E+01 

12.91 98 LK528LK529 AA3-MN08 - - - 1.29E+01 

47.2 0 LK264 AA3-MN02 1.28E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 1.28E+01 

6950 0 LK552LK553 AA3-MN12 1.06E+03 Non-Parametric 97.5% Chebyshev (Mean, Sd) UCL 1.06E+03 

7.75 0 LK460LK461 AA3-MN02 2.18E+00 Non-Parametric 95'10 Modified-t UCL 2.18E+00 

152000 0 LK535 AA3-MN13 8.87E+04 Nonnal 95% Studenfs-t UCL 8.87E+04 

1950 0 LK545 AA3-MN14 3.72E+02 Non-Parametric 97.5% Chebyshev (Mean, Sd) UCL 3.72E+02 

105 0 LK256 AA3-MN01 3.24E+01 Non-Parametric 97.5% Chebyshev (Mean, Sd) UCL 3.24E+01 

29400 0 LK469 AA3-MN12 7.33E+03 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 7.33E+03 

165 0 LK556 AA3-MN13 2.90E+01 Non-Parametric 97.5% Chebyshev (Mean, Sd) UCL 2.90E+01 

18.1 8 LK438 AA3-MN098 5.41E+00 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 5.41E+00 

514000 0 LK469 AA3-MN12 4.14E+05 Nonnal 95% Studenfs-t UCL 4.14E+05 

7.8 8 lK522 AA3-MN02 - - - 7.80E+00 

57.5 0 LK515 AA3-MN04 2.81E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 2.81E+01 

205 0 LK252LK253 AA3-MN10 2.33E+01 Non-Parametric 95% Chebyshev (Mean, Sd) UCL 2.33E+01 

14 0 LK471 AA3-MN13 - - - 1.40E+01 

1.2 0 LK460LK461 AA3-MN02 2.90E-ll1 Lognonnal 95%H-UCL 2.90E-ll1 

0.37 3 LK264 AA3-MN02 6.41E-ll2 Non-Parametric 95% Modified-t UCL 6.41E-ll2 

1.3 0 LK264 AA3-MN02 1.95E-ll1 Non-Parametric 95% Chebyshev (Mean, Sd) UCl 1.95E-ll1 

0.05 12 LK454LK455 AA3-MN01 1.53E-ll1 Non-Parametric 95% Chebyshev (Mean, Sd) UCl 5.00E-ll2 

1 110 LK452 AA3-MN08 - - - 1.00E+00 

13.5 108 LK340LK341 AA3-MN02 - - - 1.35E+01 

0.95 8 LK500 AA3-MN06 - - - 9.50E-ll1 

2.55 7 20242-98720242·990 AA3-MN-ll1 - - - 2.55E+00 

0.66 109 LK541 AA3-MN098 - - - 6.60E-ll1 

6 1 LK264 AA3-MN02 - - - 6.00E+00 

2 102 LK530lK532 AA3-MN12 - - - 2.00E+00 

3.9 89 LK425LK426 AA3-MN02 - - - 3.90E+00 

0.7 102 lK329 AA3-MN04 - - - 7.00E-ll1 

2 101 LK255 AA3-MN08 - - - 2.00E+00 

12 0 LK254 AA3-MN02 - - - 1.20E+01 
9.91 0 lK540 AA3-MN09A 4.71E+00 Nonnal 95% Student's-t UCL 4.71E+OO 

1.55 0 LK530LK532 AA3-MN12 - - - 1.55E+00 

0.085 101 LK530LK532 AA3-MN12 - - - 8.50E-ll2 

0.04 102 LK495 AA3-MN08 - - - 4.00E-ll2 

0.46 0 LK495 AA3-MN08 - - - 4.60E-ll1 

0.6 0 LK495 AA3-MN08 - - - 6.00E-ll1 

0.4 12 LK495 AA3-MN08 - - - 4.00E-ll1 

0.04 102 LK495 AA3-MN08 - - - 4.00E-ll2 

0.1 102 LK495 AA3-MN08 - - - 1.00E-ll1 

0.085 101 LK530LK532 AA3-MN12 - - - 8.50E-ll2 

0.1 102 LK469 AA3-MN12 - - - 1.00E-ll1 

0.4 12 LK495 AA3-MN08 - - - 4.00E-ll1 

0.035 102 LK530LK532 AA3-MN12 - - - 3.50E-ll2 

0.1 101 LK469 AA3-MN12 - - - 1.00E-ll1 

0.06 102 LK530LK532 AA3-MN12 - - - 6.00E-ll2 
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FIGURE 8-1: Conceptual Site Model for Anomaly Area 3 
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A complete exposure pathway must have all of the following elements: 

• Sources and type of chemicals present, 

• Affected media, 

Human Health 
Risk Assessment 

• Chemical release and transport mechanisms (e.g., spillage and advection, vaporization), 

• Known and potential routes of exposure (e.g., ingestion, dermal contact, inhalation), 

• Known or potential human and environmental receptors (e.g., residents, workers). 

The absence of anyone of these elements results in an incomplete exposure pathway. Thus, for an 
incomplete pathway with no potential human exposure, the potential for adverse health effects would 
be deemed negligible and does not warrant further evaluation. Figure 8-1 is the CSM for current and 
anticipated future receptors potentially exposed to COPCs in surface soil, subsurface soil, and 
groundwater, as well as surface water and sediment (ephemeral stream) associated with AA 3. The 
exposure pathways for each scenario and each receptor shown in the CSM are described in 
Section 8.4.3. 

8.4.3 Exposure Pathways 

Exposure pathways are specifically associated with the environmental medium that is being 
evaluated. In a generic context, soil, water, and air pathways may facilitate exposure; each of these 
might result in intake by applicable exposure routes, such as ingestion, dermal absorption, or 
inhalation. In most settings, exposure pathways may be incomplete or complete, as discussed in 
Section 8.4.2. 

Although receptors may be exposed through various pathways, the degree of exposure from each 
pathway is not equal, such that some exposure pathways contribute more significantly (i.e., provide a 
higher relative contribution to the overall chemical intake or dose) while other pathways contribute 
so little to the overall chemical intake that they can be considered insignificant. Factors that 
determine whether an exposure pathway is insignificant include: 

• the likelihood that the exposure is expected to occur; 

• frequency with which the exposure is expected to occur; and 

• the level or degree of exposure anticipated. 

Each of these factors is weighed for all potentially complete exposure pathways to determine those 
which are most likely to contribute significantly to the overall risk and those exposure pathways 
which, though may be potentially complete, would contribute so little to the overall risk that they can 
be omitted from the quantitation of risks. Any exposure pathway identified as insignificant relative to 
other pathways is due the low probability of occurrence, a low frequency of occurrence, or a low 
anticipated level of exposure. The rationale for making this determination is presented below. 

8.4.3.1 INCOMPLETE EXPOSURE PATHWAYS 

Of those exposure pathways that are presented in Figure 8-1, several have been deemed to be 
incomplete, insignificant, or not applicable to the SRA. Thus, these pathways do not warrant 
quantitative assessment. The following pathways were excluded from the assessment. 
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Risk Assessment 

• Dermal contact with chemicals in on-site surface soil by current and future off-site workers 
and future off-site residents is incomplete since off-site receptors are not expected to directly 
contact on-site surface soils. 

• Incidental ingestion of chemicals in on-site surface soil by current and future off-site 
workers and future off-site residents is incomplete since off-site receptors are not expected to 
directly contact on-site surface soils. 

• Inhalation of VOCs in ambient air from impacted on-site surface soil by current and future 
off-site workers and future off-site residents is insignificant due to the expected degree of 
chemical dispersion to off-site locations. 

• Inhalation of fugitive particles in contaminated on-site surface soil by current and future off­
site workers and future off-site residents is insignificant due to expected degree of particulate 
dispersion to off-site locations. 

• Dermal contact with chemicals in subsurface soil is incomplete for current and future 
escorted visitors, current and future off-site receptors and future on-site recreational users 
since direct contact is unlikely. 

• Incidental ingestion of chemicals in subsurface soil is incomplete for current and future 
escorted visitors, current and future off-site receptors and future on-site recreational users 
since direct contact is unlikely. 

• Inhalation of VOCs in ambient air from impacted on-site subsurface soil by current and 
future off-site workers and future off-site residents is insignificant due to the expected 
degree of chemical dispersion to off-site locations. 

• Inhalation of VOCs in indoor air from impacted on-site subsurface soil is incomplete for all 
outdoor receptors including current and future escorted visitors, future construction workers, 
current off-site and future on-site agricultural workers and future on-site recreational users. 
Off-site migration of VOCs in soil vapor and subsequent indoor exposure for off-site 
residents and workers is likely insignificant. 

• Inhalation of fugitive dust particles from contaminated on-site subsurface soil is incomplete 
for current receptors since subsurface soil is not currently exposed. This exposure pathway is 
also incomplete for future escorted visitors and future on-site recreational workers who 
would not be exposed to subsurface soil. Exposure for future off-site workers and future off­
site residents is insignificant due to expected degree of particulate dispersion to off-site 
locations. 

• Bioaccumulation and consumption of food contaminated from surface soil and subsurface 
soil and associated leachate is an insignificant secondary pathway for future on-site residents 
(adults/children) and future on-site agricultural workers relative to other, more direct 
exposure pathways such as soil ingestion and dermal contact. 

• Bioaccumulation and consumption of food contaminated from surface soil and subsurface 
soil and associated leachate is incomplete for future recreational users as well as for future 
industrial workers, future construction workers, current and future off-site agricultural 
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workers, and current and future escorted visitors since these receptors are not expected to be 
engaged in gardening or other agricultural activities at on-site locations. 

Incidental ingestion of chemicals in groundwater is incomplete for current and future 
escorted visitors and future on-site recreational users since these receptors are not expected 
to directly contact groundwater. With the depth to groundwater over 25 feet, future 
construction workers are also not expected to contact groundwater. Additionally, this 
exposure pathway is incomplete for off-site receptors since impacted groundwater from the 
site has not migrated to off-site wells. 

Dermal contact with chemicals in groundwater is incomplete for current and future escorted 
visitors and future on-site recreational users since these receptors are not expected to directly 
contact groundwater. 

Bioaccumulation and consumption of food contaminated from groundwater is insignificant 
relative to other exposure pathways for future on-site residents and future on-site agricultural 
workers. The exposure pathway is incomplete for future recreational users, future industrial 
workers, future construction workers, and current and future escorted visitors since these 
receptors are not expected to be engaged in gardening or other agricultural activities at on­
site locations. Since impacted groundwater has not migrated to off-site wells, this exposure 
pathway is also incomplete for current and future off-site receptors. 

• Dermal contact with chemicals in surface water is incomplete for current and future escorted 
visitors and off-site receptors since these receptors are not expected to directly contact 
surface water. This exposure pathway is insignificant relative to other exposure pathways for 
the future on-site residents (adults/children) as well as future industrial workers, future 
construction workers, future on-site agricultural workers and future on-site recreational 
users. 

• Incidental ingestion of chemicals in surface water is incomplete for current and future 
escorted visitors and off-site receptors since these receptors are not expected to directly 
contact surface water. This exposure pathway is insignificant relative to other exposure 
pathways for the future on-site residents (adults/children) as well as future industrial 
workers, future construction workers, future on-site agricultural workers and future on-site 
recreational users. 

• Inhalation of VOCs in contaminated surface water is insignificant relative to other exposure 
pathways for current and future escorted visitors (adults/juveniles), future on-site residents 
(adults/children) as well as future industrial workers, future construction workers, current 
and future off-site agricultural workers and future on-site recreational users. 

• Bioaccumulation and consumption of food contaminated from surface water is insignificant 
relative to other exposure pathways for off-site receptors, future on-site residents and future 
on-site agricultural workers. The exposure pathway is incomplete for future recreational 
users, future industrial workers, future construction workers, and current and future escorted 
visitors since these receptors are not expected to be engaged in gardening or other 
agricultural activities at on-site locations. 
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8.4.3.2 POTENTIALLY COMPLETE EXPOSURE PATHWAYS 

Human Health 
Risk Assessment 

Potential exposures to COPCs in surface and subsurface soil-derived pathways require quantitative 
assessment. The following exposure pathways are considered complete and require evaluation: 

• Dermal contact with chemicals in surface soil by future on-site residents (adults/children), 
future on-site industrial workers, future on-site construction workers, current and future 
escorted visitors, future on-site agricultural workers, and future on-site recreational visitors. 

• Incidental ingestion of chemicals in surface soil by future on-site residents (adults/children), 
future on-site industrial workers, future on-site construction workers, current and future 
escorted visitors, future on-site agricultural workers, and future on-site recreational visitors. 

• Inhalation of VOCs in ambient air from impacted surface soil by future on-site residents 
(adults/children), future on-site industrial workers, future on-site construction workers, 
current and future escorted visitors and future on-site recreational workers. 

• Inhalation of fugitive particles in contaminated surface soil by future on-site residents 
(adults/children), future on-site industrial workers, future on-site construction workers, 
current and future escorted visitors, future on-site agricultural workers and future on-site 
recreational visitors. 

• Dermal contact with chemicals in subsurface soil by future on-site residents (adults/children) 
future on-site industrial workers, future on-site construction workers and future on-site 
agricultural workers. 

• Incidental ingestion of chemicals in subsurface soil by future on-site residents 
(adults/children) future on-site industrial workers, future on-site construction workers and 
future on-site agricultural workers. 

• Inhalation of fugitive dust particles from contaminated subsurface soil by future on-site 
residents (adults/children), future on-site industrial workers, future on-site construction 
workers and future on-site agricultural workers. 

• Inhalation of VOCs in ambient air from impacted subsurface soil by future on-site residents 
(adults/children), future on-site industrial workers, future on-site construction workers, 
current escorted visitors, future off-site agricultural workers and future on-site recreational 
users. 

• Inhalation ofVOCs in indoor air as a result ofVOC migration from impacted subsurface soil 
by future on-site residents and industrial workers. 

• Ingestion of chemicals in groundwater by future on-site residents (adult/children), future on­
site industrial workers and future on-site agricultural workers through the use of a future on­
site well. 

• Dermal contact with chemicals in groundwater by future on-site residents (adult/children), 
future on-site industrial workers and future on-site agricultural workers through the use of a 
future on-site well. 

• Inhalation of VOCs in groundwater by future potential on-site residents (adult/children) 
during showering events. 

• Inhalation of VOCs in indoor air as a result of VOC migration from impacted groundwater 
by future on-site residents and future on-site industrial workers who may live or work 
indoors. 
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While exposure to groundwater through ingestion, dennal absorption or inhalation of VOC is 
potentially complete for some of the other site-specific receptors, only the resident is potentially 
exposed to a significant degree through all three pathways. Therefore, the evaluation of groundwater 
for potable residential use is necessarily protective of the other potential uses. For that reason, 
groundwater is evaluated only for its most beneficial, residential use and not carried forward to all 
receptors. 

Special Case - Ambient Air 

Ambient air and soil gas samples have been collected from the landfill area. These samples were 
collected to characterize ambient air concentrations that were a result of chemicals in the soil and 
groundwater media and to illustrate concentrations to which a human receptor might be exposed. 
These data are summarized in Tables 6-6 through 6-8 of the RI report and discussed in Section 6. 
Only methane exceeded the LEL. 

Methane migration from the site was evaluated in two ways. Surface gas measurements from the 
waste placement area surface were compared to ambient air measurements made at the waste area 
perimeter. In addition, perimeter soil gas (subsurface) measurements were used to evaluate potential 
gas migration beneath the ground surface. The field screening results for the subsurface soil gas 
samples showed non-detect methane concentrations at 25 of 33 sampling locations, with detected 
concentrations (at 8 locations) ranging from 6,000 ppmy to 230,000 ppmy. The 8 locations with 
detectable methane concentrations were confined to the central portion of the site, with only 3 central 
sampling locations (out of 33 total locations) exceeding the Title 27 CCR stipulated LEL of 50,000 
ppmy for methane. These 8 locations were not clustered, which would have indicated a locus of 
methane gas accumulation. Based on the presence of non-detect locations interspersed among the 8 
detected locations, the likelihood for a large area of significant methane accumulation is considered 
low. 

As discussed in Sections 6.2 and 6.3, methane readings for ambient air at AA 3 were all less than 1 
ppmy. Ambient air samples collected at the waste area perimeter were also analyzed for methane and 
all samples had methane concentrations less than 1 ppmy. None of the 33 shallow soil gas samples 
collected from within the debris placement boundary, as part of the soil gas survey, had detected 
concentrations of methane. Similarly, none of the 43 subsurface soil gas samples (also collected from 
within the debris placement boundary as part of the soil gas survey) had any detections of 51 VOC 
analytes. No methane was detected in any of the perimeter soil gas wells during three rounds of 
sampling. 

Concentrations of methane gas at the surface are low and any potential contact/exposure with this 
gas would only occur in areas where there would be soil disturbance. As detailed in the letter to the 
CIWMB (DON 2004c), passive gas controls would be a part of the remedy for the site. The design 
of the gas control system will be such that it could be changed to active gas controls if the threshold 
values are exceeded at the perimeter of the site. Therefore, the likelihood of methane accumulation in 
the center or perimeter of the site is considered low. 

As a toxicant, methane is biologically inactive and essentially non-toxic. The primary concern, 
however, with exposure to methane is the potential for vapors to accumulate in locations at levels in 
excess of its LEL. Since the site in question is currently undeveloped with little or no potential for 
vapor accumulation to occur, the safety hazard associated with methane is expected to be negligible. 
Moreover, less than 15 percent of the soil gas samples contained methane at levels above the 
detection limit. 
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8.4.3.3 SUMMARY OF SOURCES AND EXPOSURE PATHWAYS 

Human Health 
Risk Assessment 

A description of exposure pathways reasonably anticipated for each impacted medium at the site is 
described. 

Surface Soil. Significant potential pathways for human exposure at the site include direct contact by 
dermal absorption and incidental ingestion of COPCs in surface soil. The inhalation of VOCs was 
conservatively included despite that chemicals of this constituent class are not persistent in the 
shallow soil environment unless a current VOC source is present at shallow depths. The inhalation of 
other compounds via particulates is also included. 

Subsurface Soil. Exposure to chemicals in subsurface soil at this site may occur via direct contact 
with the soil (by dermal adsorption or incidental ingestion), and inhalation of VOCs and particulates 
during construction activities or while future potential residents are gardening. Future industrial 
workers may also be potentially exposed if subsurface soil is brought to the surface by future 
excavation activities. While the lack of VOCs in subsurface soil gas samples at the perimeter of the 
landfill area suggests that the indoor air pathway may be of minor significance relative to other 
exposure pathway, potential exposure to volatile chemicals in indoor air was evaluated for future on­
site residents and industrial workers who live or may work indoors. 

Some of the chemicals detected in the subsurface could potentially leach into the groundwater; 
however, the potential is minimal for most COPCs. Most inorganics have limited mobility in soil of 
neutral pH, particularly soil with high silt and clay content. Dioxins tend to be relatively immobile 
because of their low solubility and high affinity for soil. Long-chain petroleum hydrocarbons (i.e., 
diesel and oil range) tend to adsorb strongly to soil. 

Groundwater. Exposure to chemicals in groundwater may be through tap water ingestion or dermal 
contact and inhalation of VOCs (if present) during household use. Although unlikely, groundwater 
beneath the site may potentially be used as a source of drinking water or for irrigation purposes in 
the future. However, exposure to contaminants in food items that have been irrigated or watered with 
impacted groundwater is considered insignificant relative to exposure through potential direct use of 
the impacted groundwater. 

8.4.4 Estimation of Exposure Point Concentrations 

EPCs are used in both the RME and average (or central tendency exposure [CTED risk 
characterization. When conducting exposure evaluations for any receptor, the reported 
concentrations of a chemical in soil do not change - only the exposure pattern or conditions that 
define the exposure changes. Therefore, the same EPC is used in both CTE and RME risk 
characterization based on EPA guidance (EPA 1992b). When data sets are relatively small (less than 
or equal to 10 samples), there is great uncertainty in the calculated 95 percent VCL; therefore, the 95 
percent VCL is only generated for data sets with 11 or more detections. In general, when the 
maximum detected concentration exceeds the 95 percent VCL, the 95 percent VCL is chosen as the 
EPC. Alternatively, when the maximum value is less than the 95 percent VCL, the maximum value 
is chosen as the EPC. According to EPA's most recent guidance for calculating VCLs for EPCs 
(EPA 2002d), "defaulting to the maximum value of small data sets" may be the best approach to use 
in evaluating risk at a site. To derive the 95 percent VCL and to minimize uncertainties that may 
arise with the use and application of various statistical software packages, ProVCL (Version 3) (EPA 
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\, 2004d) was used to calculate the 95 percent VCL. To simplify, the following rules were applied 
) when choosing the EPC: 

) 

"\ 

) 

3. When the number of detections was less than or equal to 10, the maximum detected 
concentration was used as the EPC. 

4. When the number of detections was greater than or equal to 11, the 95 percent VCL was 
calculated using the ProVCL software; the appropriate 95 percent VCL was selected based 
on the recommended 95 percent VCL from the ProVCL results. 

5. The lesser value of the calculated 95 percent VCL and the maximum detected concentration 
was chosen as the EPC. 

There are two special case chemicals for which EPCs are calculated based on the potential risks that 
could occur from the additive nature of these special case chemicals. The special case chemicals are 
dioxins/furans and PARs. The text that follows describes the process by which a "total" EPC is 
calculated. A discussion of the toxicity of these chemicals and the need for deriving a "total" EPC 
for these two groups of chemicals is presented in Section 8.5. 

DioxinslFurans 

Dioxins and furans were detected in soil samples collected at AA 3. A residential PRG is only 
available for 2,3,7,8-TCDD. A provisional but generally accepted method exists that allows 
conversion of analytical concentrations to toxic equivalents relative to 2,3,7,8-TCDD. Therefore, the 
maximum detected concentration of each dioxinlfuran congener is multiplied by a WHO-based TEFs 
to convert the concentration to an equipotent concentration of TCDD (Van den Berg, 2006). 
Available TEFs for dioxins and furans along with the maximum TCDD-equivalent concentrations 
for each dioxinlfuran congener are presented in Tables 8-6 and 8-7 for surface and subsurface soil, 
respectively. The converted equipotent concentrations were then summed to obtain a maximum TEQ 
concentration. The TEQ approach is described mathematically in EPA guidance (2000c) as 

k 

Total Toxicity Equivalence (TEQ) = L Cn * TEF" 
n=1 

Where: 

Cn = Concentration of the individual congener in the complex mixture under analysis 

TEF = Toxicity equivalency factor of the individual congener 

Polycyclic Aromatic Hydrocarbons 

PARs were detected in the soil media atAA 3. The B[a]P equivalent (eq) concentration for the seven 
carcinogenic PARs (EPA 1993c) is calculated using the same algorithm as the TCDD TEQ. The 
B[a]Peq is defined as: 

k 

Benzo(a)pyrene Equivalent (B[a]Peq) = LC" * RPF" 
n=1 

Where: 

Cn = Concentration of the individual carcinogenic PAR in the PAR mixture under analysis 
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RPFs for the various carcinogenic PARs have been assigned by EPA (1993c) and by the State of 
California Office of Environmental Health Hazard Assessment (OEHHA) (2002 as amended). 
Differences exist in the assigned RPFs for chrysene and dibenz[a,h]anthracene. The B[a]P equivalent 
concentrations for the surface soil using EPA RPFs are presented in Table 8-8. Because carcinogenic 
PARs were analyzed by two methods (8270C and 8270-SIM), the B[a]P equivalent concentrations 
for the subsurface soil are presented by method in Tables 8-9 and 8-10. No additional subsurface soil 
samples were analyzed for carcinogenic PARs using Method 8270-SIM; therefore the same B[a]P 
equivalent concentration (via Method 8270-SIM) is used for both surface soil (Table 8-8) and 
subsurface soil (Table 8-10). B[a]P equivalent concentrations for surface soil and subsurface soil (by 
method) using RPFs from California OEHHA are presented as Table El-l through EI-3 in Appendix 
E1. 

Carcinogenic PARs were also detected in a single groundwater sample. The B[a]P equivalent 
concentration for this sample using EPA RPFs is presented in Table 8-11. Using California OEHHA 
RPFs, the B[a]P equivalent concentration in groundwater is presented in Table EI-4 of Appendix E1. 

8.5 RISK-BASED SCREENING EVALUATION 

The human health RBS included the following steps: 

Development of a CSM. Analysis of the CSM identified potentially complete exposure pathways 
for both current and future land uses (Section 8.4.3). 

Identification of Relevant Data Sets. For this risk assessment, the following media were evaluated: 

• Surface soils (O-foot to I-foot bgs) 

• Subsurface soils (O-foot to 10 feet bgs) 

• Groundwater 

Duplicate sample results were averaged according to the procedure in Section 8.2.3.1. Nondetected 
results with reporting limits exceeding two times the maximum detected concentration were 
excluded from the data sets. TPH analytical data were screened against non-risk-based criteria but 
were not included in the quantitative evaluation. As detailed in Section 8.4.4, B[a]P equivalent 
concentrations were determined by summing the product of individual carcinogenic PARs with 
respective relative potency factors (RPFs). A conservative dioxin TEQ (or more specifically, 2,3,7,8-
TCDD TEQ) was determined for surface and subsurface soil by summing the product of 17 
individual dioxinlfuran congeners with respective 2,3,7,8-TCDD TEFs. 

Identification of COPCs. Any chemical detected in the soil or groundwater medium was considered 
a COPC for the screening RBS for the site. As previously stated, exposure to surface water and 
sediment media is expected to be insignificant, therefore the media were not quantitatively evaluated. 
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Table 8-6' Quantification of 23 7 8-TCOO Concentrations for Surface Soil (O-foot to 1-foot bgs) Samples at Anomaly Area 3 , , , 
TEF 

Dioxin/Furan TEF No. of No. of Frequency of Sample_MaxDetect MinDetect MaxDetecta 
Concentration 

Congeners Value Detects Samples Detects (%) Location (pg/g) (pg/g) (pg/g) 
1,2,3,4,B,7,8,9-0ctachlorodibenzofuran 3.00E-04 9 9 100% AA3-HA2BSS-SO 1-D001' 0.821 7.19 2.1BE-03 
1 ,2,3,4,B,7,8,9-0ctach/orodibenzo-P-Dioxin 3.00E-04 9 9 100% AA3-HA26SS-S01-D001' 8.93 70.8 2.12E-02 
1,2,3,4,6,7,8-Heptach/orodibenzofuran 1.00E-02 9 9 100% AA3-HA26SS-S01-D001' 0.394 7.26 7.26E-02 
1,2,3,4,6,7,8-Heptach/orodibenzo-P-Dioxin 1.00E-02 9 9 100% AA3-HA26SS-S01-D001' 0.947 10.11 1.01E-01 
1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.00E-02 2 9 22% AA3-HA26SS-S01-D001' 0.116 0.263 2.63E-03 
1.2.3,4,7,8-Hexachlorodibenzofuran 1.00E-01 8 9 89% AA3-HA26SS-S01-D001' 0.0617 1.46 1.46E-01 
1,2,3,4,7,8-Hexachlorodibenzo-P-Dioxin 1.00E-01 4 9 44% AA3-HA26SS-S01-D001' 0.0835 0.418 4.18E-02 
1,2,3,6,7,8-Hexach/orodibenzofuran 1.00E-01 8 9 89% AA3-HA26SS-S01-D001' 0.0829 6.88 6.88E-01 
1,2,3,6,7,8-Hexach/orodibenzo-P-Dioxin 1.00E-01 8 9 89% AA3-HA26SS-S01-D001' 0.117 1.7 1.70E-01 
1,2,3,7,8,9-Hexachlorodibenzofuran 1.00E-01 6 9 67% AA3-HA26SS-S01-D001' 0.193 0.976 9.76E-02 
1,2,3,7,8,9-Hexach/orodibenzo-P-Dioxin 1.00E-01 8 9 89% AA3-HA26SS-S01-D001' 0.115 0.854 8.54E-02 
1,2,3,7,8-Pentach/orodibenzofuran 3.00E-02 6 9 67% AA3-HA26SS-S01-D001' 0.0744 0.918 2. 75E-02 
1,2,3,7,8-Pentach/orodibenzo-P-Dioxin 1.00E+00 6 9 67% AA3-HA26SS-S01-D001' 0.0791 0.506 5.0BE-01 
2,3,4.B, 7,8-Hexach/orodibenzofuran 1.00E-01 8 9 89% AA3-HA2BSS-S01-D001' 0.134 13 1.30E+00 
2,3,4,7,8-Pentach/orodibenzofuran 3.00E-01 9 9 100% AA3-HA26SS-S01-D001' 0.081 29.4 8.82E+00 
2,3,7,8-Tetrach/orodibenzofuran 1.00E-01 9 9 100% AA3-HA2BSS-S01-D001' 0.0617 2.58 2.58E-01 
2,3,7,8-Tetrach/orodibenzo-P-Dioxin 1.00E+00 6 9 67% AA3-HA2BSS-S01-D001' 0.103 0.2 2.00E-01 
Heptachlorodibenzofurans NA 9 9 100% AA3-HA26SS-S01-D001' 0.417 13.9 NA 
Heptachlorodibenzo-P-Dioxins NA 9 9 100% AA3-HA26SS-S01-D001 ' 1.9 22 NA 
Hexach/orodibenzofurans NA 9 9 100% AA3-HA2BSS-S01-D001' 0.442 178 NA 
Hexachlorodibenzo-P-Dioxins NA 8 9 89% AA3-HA26SS-S01-D001 ' 0.413 18.8 NA 
Pentachlorodibenzofurans NA 9 9 100% AA3-HA26SS-S01-D001 ' 0.681 658 NA 
Pentachlorodibenzo-P-Dioxins NA 7 9 78% AA3-HA2BSS-S01-D001' 0.0444 4.86 NA 
Tetrachlorodibenzofurans NA 9 9 100% AA3-HA26SS-S01-D001' 0.324 320 NA 
Tetrachlorodibenzo-P-Dioxins NA 5 9 56% AA3-HA26SS-S01-D001 ' 0.123 0.922 NA 

Total 237 8_TCDOb 1.25E+01 

Notes: 

a Maximum Detected Value. 

~ otal 2,3,7,8-TCDD equivalent is the sum of the individual congener concentrations adjusted by the appropriate TEF. 
Because there were fewer than 11 detected concentrations of a dioxin/furan congener AND because all of the maximum detected concentrations of a dioxin/furan congener were 
from the same surface sample location, the maximum total 2,3,7,8-TCDD equivalent is derived from the maximum detected concentrations in this table, as adjusted by the 
appropriate TEF. 
TEF = Toxicity equivalency factor. TEFs were taken from Van den Berg et al. 2006. 
% = percentage NA = not analyzed 
pg/g = picagrams per gram min = minimum 
No. = number max = maximum 
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Table 8-7: Quantification of 2,3, 7,S-TCDD Concentrations for Subsurface Soil (O-foot to 10 feet bgs Samples at Anomaly Area 3 

Dioxin/Furan TEF No. of Frequency of Sample_MaxDetect MaxDetect" 

Con~eners Value Detects No. of Samples Detects (%) Location MinDetect (pg/g) 

l,2,3,4,6,7,B,9-0ctachlorodibenzofuran 3.00E-04 11 11 100% AA3-4E-Ol 0.821 10 

l,2,3,4,6,7,B,9-0ctachlorodibenzo-P-Dioxin 3.00E-04 11 11 100% AA3-4E-Ol 8.93 330 
l,2,3,4,6,7,B-Heptachlorodibenzofuran 1.00E-02 9 11 82% AA3-HA26SS-S01-DOOl ' 0.394 7.26 
l,2,3,4,6,7,B-Heptachlorodibenzo-P-Dioxln 1.00E-02 11 11 100% AA3-4E-Ol 0.947 39 
1 ,2,3,4,7 ,B,9-Heptachlorodibenzofuran 1.00E-02 2 11 18% AA3-HA26SS-S01-DOOl ' 0.116 0.263 
1,2,3,4,7,B-Hexachlorodibenzofuran 1.00E-01 8 11 73% AA3-HA26SS-S01-DOOl ' 0.0617 1.46 
1,2,3,4,7,B-Hexachlorodibenzo-P-Dioxin 1.00E-01 4 11 36% AA3-HA26SS-S01-DOOl ' 0.0835 0.418 
l,2,3,6,7,B·Hexachlorodibenzofuran 1.00E-01 8 11 73% AA3-HA26SS-S01-DOOl ' 0.0829 6.88 

l,2,3,6,7,8-Hexachlorodibenzo-P-Dioxin 1.00E-01 8 11 73% AA3-HA26SS-S01-DOOl ' 0.117 1.7 
l,2,3,7,8,9-Hexachlorodibenzofuran 1.00E-01 6 11 55% AA3-HA26SS-S01-D001 ' 0.193 0.976 
l,2,3,7,8,9-Hexachlorodibenzo·P·Dioxin 1.00E-01 8 11 73% AA3-HA26SS-S01-DOOl ' 0.115 0.854 
l,2,3,7,8-Pentachlorodibenzofuran 3.00E-02 6 11 55% AA3-HA26SS-S01-DOOl ' 0.0744 0.918 
1 ,2,3,7 ,8-Pentachlorodibenzo-P-Dioxin 1.00E+00 6 11 55% AA3-HA26SS-S01-DOOl ' 0.0791 0.506 
2,3,4,6,7,B-Hexachlorodibenzofuran 1.00E-01 8 11 73% AA3-HA26SS-S01-DOOl ' 0.134 13 
2,3,4,7,8-Pentachlorodibenzofuran 3.00E-01 9 11 82% AA3-HA26SS·S01-DOOl ' 0.081 29.4 
2,3,7,8-Tetrachlorodibenzofuran 1.00E-01 9 11 82% AA3-HA26SS-S01-D001 ' 0.0617 2.58 
2,3,7,8-Tetrachlorodibenzo-P-Dioxin 1.00E+OO 6 11 55% AA3-HA26SS-S01-D001 ' 0.103 0.2 
Heptachlorodibenzofurans NA 11 11 100% AA3-HA26SS-S01-DOOl ' 0.417 13.9 
Heptachlorodibenzo-P-Dioxins NA 11 11 100% AA3-4E-01 1.9 66 
Hexachlorodibenzofurans NA 9 11 82% AA3-HA26SS-S01-DOOl ' 0.442 178 
Hexachlorodibenzo-P-Dioxins NA 9 11 82% AA3-HA26SS-S01-DOOl ' 0.413 18.8 
Pentachlorodibenzofurans NA 9 11 82% AA3-HA26SS-S01-DOOl ' 0.681 658 
Pentachlorodibenzo·P-Dioxins NA 7 11 64% AA3-HA26SS-S01-DOOl ' 0.0444 4.86 
Tetrachlorodibenzofurans NA 9 11 82% AA3-HA26SS-S01-DOOl ' 0.324 320 
Tetrachlorodibenzo-P-Dioxins NA 5 11 45% AA3-HA26SS-S01-DOOl ' 0.123 0.922 

Total 2 3 7 8-TCDDb 

Notes . 
• Maximum Detected Value. 

~otaI2,3,7,8-TCDD equivalent is the sum of the individual congener concentrations adjusted by the appropriate TEF. 

The total TCDD TEQ was defined by the samples presented in this table, which were the maximum detected congener concentrations based on the following reasons: 
1. The majority of the samples tihat comprise the totaI2,3,7,8-TCDD equivalent are from the same surface sample AND because the congeners that contribute the 

majority of the totaI2,3,7,8-TCDD are from the surface soil sample, the maximum concentration as defined in this table were used to derive the totaI2,3,7,8-TCDD value. 
2. Only 5 of the detected 25 congeners had 11 detections, which is the minimum number of detections for generating a 95UCL. 
3. The congeners tihat contributed tihe most to the total TCDD TEQ were from the same location and were up to five orders of magnitude greater than other congeners. 
4. Based on reasons 1, 2, and 3 above, the use of the maximum concentrations would not be an underestimate of risk whether any 95UCL were generated because: 

a. The lesser of the maximum detection or the 95UCL is used when selecting an EPC 
b. The use of the maximum detection when the 95UCL was actually the lesser value would resu~ in an overestimate of risk 

% = percentage 
pg/g = picagrams per gram 
min = minimum 
max = maximum 
NA = not analyzed 
TEF = Toxicity equivalency factor. TEFs were taken from Van den Berg et al. 2006. 
TEQ = toxicity equivalency quotient 
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TEF 
Concentration 

lpg/g) 

3.00E-03 

9.90E-02 
7.26E-02 
3.90E-01 
2.63E-03 
1.46E-01 
4.1BE-02 
6.8BE-01 
1.70E-01 
9.76E-02 
B.54E-02 
2.7SE·02 
5.06E-01 
1.30E+OO 
B.82E+00 
2.58E·01 
2.00E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 8-8: Quantification of 8[a]P Equivalent Concentrations (Method 8270 SIM) for Maximum Detections in Surface Soil (O-foot to 1-foot 
bgs) Samples at Anomaly Area 3 Using EPA Relative Potency Factors 

PAHsa RPFb Maximum Detection (mg/kg) Maximum Reporting Limit BaP Equivalent Concentration (mg/kg) 
Benz( a )anthracene 0.1 0.73 
Benzo( a )pyrene 1.0 1.03 
Benzo(b )fluoranthene 0.1 1.79 
Benzo(k)fluoranthene 0.1 0.51 
Chrysene 0.001 0.87 
Dibenz(a,h)anthracene 1.0 0.097 

Indeno(1,2,3-cd)pyrene 0.1 0.46 

Total 8[a]P Equivalent ConcentrationC 

Notes: 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993c. 

bRPF - relative potency factor; RPF taken from EPA 1993c. 

32 
32 
32 
32 
32 
32 

32 

crhe total B[a]P equivalent concentration is the sum of the individual PAH in B[a]P equivalent concentrations. 
B[a]P = benzo(a)pyrene 
bgs = below ground surface 
EPA = Environmental Protection Agency 
mg/kg = milligrams per kilogram 

PAHs = polynucleararomatic hydrocarbons 
Reference: 
EPA. 1993c. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. 
Final Draft. ECAO-CIN-842. Environmental Criteria and Assessment Office. Cincinnati. March. 
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7.30E-02 
1.03E+00 
1.79E-01 
5.10E-02 
8.70E-04 
9.70E-02 

4.60E-02 
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Table 8-9: Quantification of 8[a)P Equivalent Concentrations (Method 8270C) for Maximum Detections in Subsurface Soil (O-foot to 10 feet 
bgs) Samples at Anomaly Area 3 Using EPA Relative Potency Factors 

PAHs8 RPFb Maximum Detection (mg/kg) Maximum Reporting Limit 8[a]P Equivalent Concentration 
8enz( a )anthracene 0.1 0.27 
8enzo(a)pyrene 1.0 0.23 
8enzo(b )fluoranthene 0.1 0.44 
8enzo(k)fluoranthene 0.1 -
Chrysene 0.001 0.25 
Dibenz(a,h)anthracene 1.0 -
Indeno( 1,2,3-cd)pyrene 0.1 0.081 

Total BaP Equivalent ConcentrationC 

Notes: 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993c. 

bRPF - relative potency factor; RPF taken from EPA 1993c. 

32 
32 
32 
32 
32 
32 
32 

cThe total 8[a]P equivalent concentration is the sum of the individual PAH in 8[a]P equivalent concentrations. 
8[a]P = benzo(a)pyrene 
bgs = below ground surface 
EPA = Environmental Protection Agency 
mg/kg = milligrams per kilogram 
PAHs = polynucleararomatic hydrocarbons 
Reference: 
EPA. 1993c. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. 
Final Draft. ECAO-CIN-842. Environmental Criteria and Assessment Office. Cincinnati. March. 
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Table 8-10: Quantification of B[alP Equivalent Concentrations (Method 8270 SIM) for Maximum Detections in Subsurface Soil (O-foot to 10 
feet bgs) Samples at Anomaly Area 3 Using EPA Relative Potency Factors 

PAHsa RPFb Maximum Detection (mg/kg) Maximum Reporting Limit B[a]P Equivalent Concentration (mg/kg) 
Benz(a)anthracene 0.1 0.73 
Benzo( a )pyrene 1.0 1.03 
Benzo(b )fJuoranthene 0.1 1.79 
Benzo(k)fJuoranthene 0.1 0.51 
Chrysene 0.001 0.87 
Dibenz(a,h)anthracene 1.0 0.097 

Indeno(1,2,3-cd)pyrene 0.1 0.46 

Total BaP Equivalent ConcentrationC 

Notes: 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993c. 

bRPF - relative potency factor; RPF taken from EPA 1993c. 

32 
32 
32 
32 
32 
32 

32 

crhe total B[a]P equivalent concentration is the sum of the individual PAH in B[a]P equivalent concentrations. 
B[a]P = benzo(a)pyrene 
bgs = below ground surface 
EPA = Environmental Protection Agency 
mg/kg = milligrams per kilogram 
PAHs = polynucleararomatic hydrocarbons 
Reference: 
EPA. 1993c. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. 
Final Draft. ECAO-CIN-842. Environmental Criteria and Assessment Office. Cincinnati. March. 
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Table 8-11: Quantification of B[a]P Equivalent Concentrations (Method 8270-SIM) for Maximum Detections in Groundwater Samples at 
Anomaly Area 3 Using EPA Relative Potency Factors 

PAHsa RPFb Maximum Detection (ug/L) Maximum Reporting Limit B[ajP Equivalent Concentration (ug/L) 
Benz( a )anthracene 0.1 0.04 
Benzo( a )pyrene 1.0 0.46 
Benzo(b )fluoranthene 0.1 0.6 
Benzo(k)fluoranthene 0.1 -
Chrysene 0.001 0.04 
Dibenz( a,h )anthracene 1.0 0.1 
Indeno( 1 ,2,3-cd)pyrene 0.1 0.4 

Total B[a]P Equivalent ConcentrationC 

Notes: 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993c. 

bRPF - relative potency factor; RPF taken from EPA 1993c. 

0.5 
0.2 
0.5 
0.5 
0.5 
0.5 
0.5 

cThe total B[ajP equivalent concentration is the sum of the individual PAH in B[ajP equivalent concentrations. 
"-" - not detected 
~g/L = micrograms per liter 
B[ajP = benzo(a)pyrene 
bgs = below ground surface 
EPA = Environmental Protection Agency 
mg/kg = milligrams per kilogram 
PAHs = polynucleararomatic hydrocarbons 
Reference: 
EPA. 1993c. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. 
Final Draft. ECAO-CIN-842. Environmental Criteria and Assessment Office. Cincinnati. March. 

8-41 

4.00E-03 
4.60E-01 
6.00E-02 

-
4.00E-05 
1.00E-01 
4.00E-02 

6.64E-01 



(J 

PAGE NO. 8-42 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



) 

) 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Human Health 

Risk Assessment 

Selection of EPCs. The EPC was selected based on the process summarized in Section 8.4.4, where 
the lesser value of the maximum detected concentration and the 95 percent UCL (if calculated) was 
used. 

Comparison of COPC EPCs to Screening Criteria. The EPCs were compared to EPA Region 9 
(EPA 2004b) residential and industrial PRGs to provide options for land use considerations. 

Assessment of Soil Vapor Migration. EPCs in soil and groundwater were used to model indoor 
air concentrations, which were compared to EPA Region 9 ambient air PRGs (EPA 2004b) and a 
second set of criteria calculated for an industrial setting. 

EPA Region 9 soil PRGs are concentrations of COPCs in soil that are based on standardized 
equations and exposure factors for residential and industrial land use. Corresponding to the points of 
departure defined in the NCP (EPA 1990) (i.e., a cancer risk of 10-6 or a noncancer hazard quotient 
[HQ] of 1), soil PRGs represent COPC concentrations at or below which no substantive adverse 
health effects are likely to occur from the exposures assumed in the RBS. 

EPA Region 9 PRGs do not consider all possible soil exposure pathways. For instance, some 
exposure scenarios for which the PRG use is not intended include exposure to COPCs in indoor air 
from soil gas; water used for swimming or wading; food such as contaminated fish, meat, dairy 
products, fruit, or vegetables; and groundwater contaminated from leaching processes. Further, and 
as noted by EPA Region 9, PRGs are not intended as stand-alone decision-making tools or as 
substitutes for EPA guidance when preparing risk assessments. However, they do suffice to evaluate 
the potential for adverse health effects for a relatively wide range of exposure conditions and land 
uses (i.e., residential and industrial) commonly encountered by the DON. In such applications, risk 
can be adequately characterized if exposure assumptions inherent in the PRGs are similar to those 
made in the exposure assessment of the RBS. 

For the SSRBE, the EPA Region 9 PRGs are used to identify COPCs and to illustrate risk/hazard 
estimates for the default residential and industrial scenarios. For instance, EPCs for chemicals in soil 
exceeding residential PRGs are identified as COPCs in the SSRBE (or site-specific PRE under the 
EPA Region 9 terminology). Such a comparison also provides insight into the potential for 
unrestricted land use for the site, and in cases where the site is industrial, PRGs for industrial land 
use are potential target cleanup goals protective of industrial workers. The Tier 1A RBS first entailed 
a comparison of site EPCs to residential PRGs for relevant exposure pathways. This comparison was 
performed: 

• If the complete or potentially complete exposure pathways of concern at a site were identical to 
those used in the development of PRGs, and 

• If the pathway-specific exposure parameters were similar to the EPA Region 9 default 
assumptions used to develop the PRGs. 

As a conservative approach, the screening RBS consisted of a comparison of site EPCs to residential 
PRGs. EPCs were then compared to industrial PRGs. If ILCRs and cumulative noncancer hazard 
estimates for the residential receptor are below target levels of 10-6 and 1, respectively; then cancer 
and noncancer estimates are necessarily below target levels for other receptors that are potentially 
exposed to a lesser degree (i.e., receive a smaller chemical intake) such that further site-specific 
estimates are not necessary. If potential risk exceeded the target risk of 10-6 or the target noncancer 
HQ of 1.0, or if exposure pathways and parameters were identified that were not consistent with 
those used to develop the PRGs, a SSRBE was completed. In this case, only those chemicals that 
exceeded the residential PRG screening process were carried forward. 
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For PRGs to be relevant in the evaluation, exposure pathways and exposure parameters in the CSM 
should be similar to those used to develop the PRGs used for comparison. The residential and 
industrial exposure pathways and default exposure parameters are assumed to be the same as those 
used to develop respective PRGs. However, because no EPA Region 9 PRGs are available for 
exposures to visitors, construction/utility workers, recreational users, and agricultural workers, the 
risk evaluation for these receptors was conducted in the SSRBE if concentrations exceeded 
residential PRGs. 

In addition to the PRG comparisons, EPCs in soil and groundwater were used to model potential 
VOC concentrations in indoor air using the EPA Johnson & Ettinger (J&E) Model (EPA 2004e), 
using the California EPA-recommended indoor air exchange values (Cal-EPA 2004). This additional 
evaluation is necessary because: a) the inhalation of VOCs in indoor air is considered potentially 
complete for future on-site residents and industrial workers, and b ) EPA Region 9 does not consider 
this exposure pathway in the development of its PRGs. 

Evaluation of risks for each of the receptors identified for AA 3 considers the various behaviors and 
levels of activity by which potential exposure may occur. Since risks are determined assuming both 
RME and CTE scenarios, PRGs were therefore calculated assuming both RME and CTE scenarios. 
The purpose for providing risk estimates under both exposure scenarios is to give a sense of the 
variability surrounding a risk estimate; the two comparisons provide a bounded risk estimate for 
typical exposures. Because typical exposures would expectedly encounter average chemical 
concentrations over the area of exposure; the 95 percent UCL of the mean was used as the 
representative contaminant concentration whenever the data set allowed. 

8.5.1 Selection of Screening Criteria 

As noted above, the general approach for the human health RBS is to conduct a risk screening using 
EPA Region 9 PRGs. Chemical-specific toxicity values are integrated with the exposure parameters 
to derive the PRGs. A summary of the approach used to the obtain toxicity values follows. 

8.5.1.1 TOXICITY VALUES 

Because PRGs are based on the toxicity of chemicals that may be ingested, inhaled, or dermally 
absorbed, it is helpful to understand the derivation of toxicity values used in a toxicity assessment. 
The purpose of the toxicity assessment is to weigh the available evidence regarding the potential for 
chemicals to cause adverse health effects and to provide a quantitative estimate of the relationship 
between the magnitude of exposure and the likelihood or severity of adverse health effects 
(i.e., dose-response assessment; EPA 1989a). Toxicity values are used to provide a quantitative 
estimate of the relationship between the magnitude of exposure and the potential for adverse health 
effects. 

Because PRGs are based on the toxicity of chemicals that may be ingested, inhaled, or dermally 
absorbed, it is helpful to understand the derivation of toxicity values used in a toxicity assessment. 
The purpose of the toxicity assessment is to weigh the available evidence regarding the potential for 
chemicals to cause adverse health effects and to provide a quantitative estimate of the relationship 
between the magnitude of exposure and the likelihood or severity of adverse health effects 
(i.e., dose-response assessment; EPA 1989s). Toxicity values are used to provide a quantitative 
estimate of the relationship between the magnitude of exposure and the potential for adverse health 
effects. 
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Pursuant to EPA Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-53 
(EPA 2003a), the current hierarchy for human toxicity values is: 

Tier 1 - EPA's Integrated Risk Information System (IRIS) 

Tier 2 - EPA's Provisional Peer Reviewed Toxicity Values (PPRTVs) 

Tier 3 - Other Toxicity Values including Cal-EP A Toxicity Values 

The primary source of toxicity information is EPA IRIS. When a toxicity value is not available in 
IRIS, other sources of toxicity information can be considered in accordance with EPA Guidance 
(EPA 2003a); these additional sources are often considered "provisional." In this assessment, any 
chemical for which a Region 9 PRG was predicated on a provisional toxicity value will be listed in 
the uncertainty section (8.7.3) and the effect on the risk estimates will be discussed in terms of a bias 
high or bias low based on available toxicity information. 

8.5.1.1.1 Toxicity Values for Non-carcinogens 

Toxicity values are presented as reference doses (RIDs) for non-carcinogens. The EPA Region 9 
PRG tables provided virtually all the RIDs and sources of those PRGs used in the current SRA (EPA 
2004b). Many of the RIDs used by EPA Region 9 in deriving PRGs were obtained from the IRIS 
database (EPA 2003a), but the RID for barium has since been revised (EPA 2005). The RID for 2-
methylnaphthalene was added to the IRIS database soon after the database search used in the 
development of Region 9 PRGs. The revised value for barium and the new value for 2-
methylnaphthalene are used to calculate PRGs using equations as presented by EPA Region 9. Non­
carcinogenic chemicals with provisional values are listed and discussed in the uncertainty section 
(Section 8.7.3). 

Oral RIDs (expressed in units of milligrams per kilogram per day [mg/kg-day]) have been developed 
to evaluate the potential for adverse noncancer health effects from ingestion of chemicals. Chronic 
RIDs are specifically developed to be protective for long-term exposure to a chemical and are 
generally used to evaluate the potential noncancer effects associated with exposure periods between 
seven years and a lifetime (EPA 1989a). The RID is derived from a no-observed-adverse-effect-Ievel 
(NOAEL) or a lowest-observed-adverse-effect-Ievel (LOAEL). For the risk assessment, a NOAEL is 
the key datum obtained from a study of a dose-response relationship. It is the highest level tested at 
which no adverse effects were demonstrated. In some studies, only a LOAEL rather than a NOAEL 
is available. However, the use of a LOAEL requires additional uncertainty factors (UFs) and 
modifying factors (MFs) to ensure that a health-protective toxicity value is used. 

UFs are typically 10 fold factors used for estimating RIDs from laboratory data (EPA unknown) to 
account for the (1) variation in sensitivity among the members of the human population (i.e., inter­
human or intra-species variability); (2) uncertainty in extrapolating animal data to humans (i.e., inter­
species variability); (3) uncertainty in extrapolating from data obtained in a study with less-than­
lifetime exposure to lifetime exposure (i.e., extrapolating from sub-chronic to chronic exposure); 
(4) uncertainty in extrapolating from a LOAEL rather than from a NOAEL; and (5) uncertainty 
associated with extrapolation from animal data when the database is incomplete. 

MFs are included to reflect the scientific uncertainties not explicitly addressed using UFs, and range 
from 1 to 10. The default value for a MF is 1. 

Methods used to derive inhalation RIDs are conceptually similar to those used to derive oral RIDs. 
) However, the actual analysis of inhalation exposures is more complex than that for oral exposures 

/ because of the dynamics and differential structures of the respiratory system and the ability to 

8-45 



May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Human Health 

Risk Assessment 

account for the inhaled dose in the experiment design of laboratory studies. The reference values 
from inhalation studies are generally reported as a reference concentration (RfC) in air (milligrams 
per cubic meter [mg/m3

]). However, these values are converted to RIDs for use in risk assessments. 
As noted in its documentation, EPA Region 9 has converted inhalation RfCs to RIDs using a human 
body weight of 70 kilograms (kg) and inhalation rate of 20 cubic meters per day (m3/day). 

All screening tables presented in this SRA present the PRGs predicated on non-carcinogenic toxicity 
values recommended by EPA Region 9, except those for barium and 2-methylnaphthalene. A revised 
oral RID of 0.2 mg/kg-day for barium and a (relatively) new oral RID of 0.004 mg/kg-day for 2-
methylnaphthalene from the IRIS database are included. 

B.S. 1. 1.2 Toxicity Values for Carcinogens 

The predominant theory behind cancer development as it relates to risk assessment is that a small 
number of molecular events can evoke changes in a single cell, which can lead to uncontrolled 
cellular proliferation and, eventually, to cancer. In this model (Le., the linear low-dose model), it is 
assumed that there is no level of exposure to a chemical that does not pose "a finite probability, 
however small, of generating a carcinogenic response" (EPA 1989a). Recent insight into the cancer 
processes does, however, suggest that theoretically, a threshold mechanism may be operative, 
especially if the cancer is a " ... secondary effect of toxicity or of an induced physiological change 
that is itself a threshold" (EPA 2003f). Generally, data are not yet sufficient to apply the "threshold" 
concept in the development of risk assessments for carcinogens that are intended to be protective of 
the potentially exposed receptor group. There are however, chemicals such as chloroform, for which 
the slope factor is based on a threshold concept. Thus, the linear low-dose model is still considered 
applicable in most instances. 

The evaluation of the chemical carcinogenicity is a complex process that can be summarized by two 
primary steps. Initially, the toxicity database for a substance is evaluated for its potential utility in 
assessing carcinogenic potential. In this step, a weight-of-evidence (WOE) classification is assigned 
to the chemical. The WOE classification scheme is designed to present the likelihood that a chemical 
will cause cancer in humans based on the strength of supporting human and/or animal data. 

Currently, there are two WOE classifications available for use in conjunction with human health risk 
assessments. The most recent WOE classification is defined in the latest EPA cancer risk assessment 
guidelines (EPA 2005) and is designed to revise and replace the Guidelines for Carcinogen Risk 
Assessment published in September 1986 (EPA 1986b). While the IRIS program will incorporate the 
new WOE discussion/criteria into revised or new IRIS chemical profiles, many of the existing 
chemical profiles are still based on the 1986 EPA guidelines. 

This WOE descriptors based on the 2005 Revised Guidelines are summarized as: 

• "Likely To Be Carcinogenic to Humans" - this descriptor reflects strong evidence of 
carcino genicity. 

• "Suggestive Evidence of Carcinogenic Potential" - this descriptor IS used when there IS 

sufficient evidence to demonstrate potential carcinogenicity to humans. 

• "Inadequate Information to Assess Carcinogenic Potential" - this descriptor is used when there 
is sufficient evidence to suggest a concern for potential carcinogenic effects in humans, but data 
are not sufficient for a strong conclusion. 
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• "Not Likely To Be Carcinogenic to Humans" - this descriptor is used when data are determined 
to be inadequate for applying one of the other three descriptors. 

Because the "final" revised cancer guidelines are not yet incorporated into many of the IRIS 
chemical profiles at the time of this evaluation, the WOE classifications as employed by EPA 
(1986b) are still used when interpreting this AA 3. This WOE classification used in this risk 
assessment is defined as: 

• Group A: Known human carcinogen, 

• Group B: Probable human carcinogen, 

• Group B 1: Limited evidence of carcinogenicity in humans, 

• Group B2: Sufficient evidence in animals, but inadequate evidence in humans, 

• Group C: Possible human carcinogen (limited evidence of carcinogenicity in animals in the 
absence of human data), 

• Group D: Human carcinogenicity not classifiable because oflack of data, 

• Group E: Evidence of non-carcinogenicity in humans (no evidence in at least two adequate 
animal tests in different species or in both epidemiological and animal studies). 

Oral cancer slope factors (CSFo), are expressed as the proportion of a population affected per 
mg/kg-day dose (EPA 1989a) and are typically reported in units of (mg/kg-dayr1

• Currently, CSFo 
are derived for chemicals with WOE classifications of A, Bl, or B2, and occasionally C (noted 
above). Inhalation cancer toxicity data are presented as a unit risk (expressed as [mg/m3r1 or 
micrograms per cubic meter [f.lg/m3r1

) and can be interpreted as " ... the increase in the lifetime risk 
of an individual who is exposed for a lifetime to either 1 mg/m3 or f.lg/m3 of the cancer agent" (EPA 
1986c). EPA Region 9 converted unit risks to CSFo by multiplying the inhalation rate of 20 m3/day 
and dividing by a body weight of 70 kg. All PRGs for carcinogenic chemicals evaluated in this SRA 
are based on the cancer slope factors recommended and used by Region 9 (EPA 2004b). 

8.5. 1.2 A VAILABILlTY OF TOXICITY VALUES 

Some chemicals may exhibit both carcinogenic and non-carcinogenic health effects. Toxicity values 
are generally available for the oral route of exposure. Inhalation toxicity values have also been 
developed for some constituents. However, route-to-route extrapolations are frequently used when 
there are no toxicity values available for a given route of exposure. Oral CSFo and RfDo were used 
for both oral and inhalation routes of exposures for organic chemicals lacking inhalation values 
(EPA 2004b). 

Chemical disposition in the body may determine the dose of toxicant that reaches the target organ, 
confounding the interpretation of toxicity values. For instance, dermal exposures rarely result in the 
entire applied dose entering the systemic circulation. However, because this phenomenon is poorly 
quantified, toxicity values for evaluating risk from dermal exposure may employ route-to-route (oral 
to dermal) extrapolations that do not consider the fraction absorbed. Similarly, for the oral route, the 
orally administered dose is often not entirely absorbed from the gastrointestinal (GI) tract into 
systemic circulation. Because of incomplete absorption from the GI tract, correcting the administered 
dose by the fraction absorbed might be preferred to better determine a toxicity value that reflects the 
actual dose to the target organ. 
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However, this is not possible for many chemicals because a sufficiently credible database does not 
exist to allow such refinements. Therefore, EPA Region 9 did not adjust toxicity values to correct for 
the fraction absorbed for any of the COPCs identified in the SRA (EPA 2004b). 

Of all the toxicity data that are available, some chemicals do not have data to enable quantitative 
development of toxicity values. In these instances, the toxicity of these chemicals is evaluated 
qualitatively in Section 8.7.3. In some instances, because "groups" of chemicals may have similar 
toxicity (and therefore additive toxicity), it is important to consider the potential additive toxicity of 
these special case chemicals; these special case chemicals are discussed below. 

8.5.1.2.1 Special Case Chemicals 

When groups of structurally similar chemicals are present in the environment, such as dioxins/furans 
and PARs, it is important to adequately characterize the potential risks that could occur from 
exposure to such chemicals based on their additive nature. 

Deriving Toxicity Equivalence for DioxinslFurans 

For the dioxins/furans, the TEFs derived by the WHO (WHO 1997) are sometimes used to estimate a 
total 2,3,7,8-TCDD TEQ concentration for comparison to the 2,3,7,8-TCDD PRG. Although this 
procedure is provisional, the comparison of the TEQ concentration to the TCDD PRG is included in 
the cumulative risk estimate. The uncertainty associated with deriving the 2,3,7,8-TCDD TEQ 
concentration is presented in Section 8.7.3. The procedure for deriving the 2,3,7,8-TCDD TEQ is 
provided in Section 8.4.4 with the TEQ results for soil being presented in Tables 8-6 and 8-7. 

Deriving Toxicity Equivalence for Benzo(a)pyrene 

For carcinogenic PARs, relative potency factors (RPFs) developed by the EPA were applied to 
estimate toxicity values for PARs based on the relative potency of PARs to B[a]P (EPA 1993c). The 
PRG values for the individual carcinogenic PARs shown in the RBS tables reflect the use of the 
RPFs as applied by EPA Region 9. In addition, a B[a]P equivalent concentration was estimated 
based on the RPFs provided by California OEHHA (OEHHA 2002 as amended). The procedure for 
deriving the B[a]P equivalent concentration is provided in Section 8.4.4 with the B[a]Peq results for 
soil being presented in Tables 8-8 through 8-10 and groundwater in Table 8-11. Using Cal-EPA 
toxicity information, the B[a]P equivalent concentrations are presented in Table El-l through EI-4 
in Appendix E 1. 

California-Approved Toxicity Values 

The California Environmental Protection Agency (Cal-EPA) Office of Environmental Health Hazard 
Assessment (OEHHA) has established different toxicity values for several chemicals identified at 
AA 3 than used by EPA Region 9. Chemicals include arsenic, beryllium, lead, manganese, mercury, 
nickel, selenium, benzene, methylene chloride, bis(2-ethylhexyl)phthalate, hexachlorobenzene, 
phenol, benzo[a]pyrene and 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). Cancer risk and 
noncancer hazard estimates were also calculated using these California-modified toxicity values 
(Appendix El). A summary of these estimates are provided in Section 8.5.7.4. 

8.5.2 Screening Criteria-EPA Region 9 PRGs for Soil 

The screening criteria for use in the RBS are based on those PRGs that have been developed by EPA 
Region 9 for the reasonable maximum exposure or RME scenario. Their development assumes that 
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exposure to chemicals at or below PRG concentrations represent a minimal risk to human health. For 
soil, two sets of exposure criteria exist: 

Residential PRGs: A conservative set ofPRGs are applicable to sites 1) that currently or are 
anticipated to be used for residential purposes, or 2) for which the DON wishes to determine 
the potential for unencumbered transfer of property. 

Industrial PRGs: One set is used for sites currently or anticipating industrial land use. 

For groundwater, a single set of criteria are used: 

Residential PRGs for Tap Water: A conservative set of PRGs is used to evaluate 
consumption of water at the tap under the residential scenario. 

The PRGs provided by EPA Region 9 are derived using standard equations and exposure factors for 
the RME scenario. The substitution of exposure factors under an average or CTE scenario produces 
another set of PRGs that is based on the CTE scenario. The exposure factors· used in deriving 
residential and industrial PRGs under the RME and CTE assumptions are presented in Table 8-12. 
By including PRGs for both RME and CTE scenarios, cumulative risk estimates for each receptor 
and exposure medium are presented for an average and high-end level of exposure. The presentation 
of both estimates provides a measure of the variability surrounding the risk estimate. 

Many of the exposure factor values used in the CTE evaluation were obtained from the USEPA 
Exposure Factors Handbook (EPA 1997a), the USEPA Child-Specific Exposure Factors Handbook 
(EPA 2002a), Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 
Values" (EPA 1991b), or USEPA Risk Assessment Guidancefor Superfund, Volume I: HHEM (Part 
E, Supplemental Guidance for Dermal Risk Assessment}-Final (EPA 2004c). Values selected from 
these sources focused on median (or mean) measurements reported for the various factors. 
Professional judgment was used in defining realistic values for average values of time (in hours/day) 
for soil exposure, and average exposure frequency (in days/year) for residential exposures. The 
average residential time spent exposed to soil of 16 hours/day was conservatively chosen as all 
waking hours (24 hours minus 8 sleeping hours). This value is 33 percent less than the 24 hours/day 
soil exposure assumed for the RME scenario. The CTE value for exposure frequency for residents 
assumes two weeks vacation and weekends away from the residence. Some chemicals (e.g., TPH) do 
not have accepted toxicity values from which PRGs can be estimated based on potential health 
effects, but do have levels that are suggested for use by state governments and/or local 
municipalities. These levels are often based on aesthetic criteria or the toxicity of specific petroleum 
hydrocarbon fractions. In such instances, indicator chemicals (Section 8.2.2) accounted for the 
assessment of petroleum hydrocarbon toxicity while a non-health-based screening level was used for 
qualitative comparisons of petroleum hydrocarbon data. In other instances (i.e., lead), values deemed 
to be protective of the potential receptor groups are based on the potential for adverse health effects, 
but are not amenable to the evaluation of risk in the context of slope factors or RIDs. In this instance, 
screening levels for lead are included in the RBS tables for comparison purposes, but are not used in 
the calculation ofILCR or cumulative non-cancer hazard index (HI). 

There are several instances where the risk-based PRGs exceed the EPA Region 9 ceiling limit of 
lE+05 mg/kg (or lE+08 ug/kg) (EPA 2004c). This occurs for relatively less toxic inorganic 
chemicals and semivolatile organic chemicals. In these instances, the ceiling concentration is 
presented and the chemical is excluded in the calculation ofILCR or HI. 
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In summary, only EPA Region 9 PRGs were used to derive estimates of carcinogenic risk and non­
carcinogenic health effects in the RBS under the RME scenario. Calculated site-specific PRGs were 
used to evaluate risks and hazards under the CTE scenario. Incremental cancer risk and HQs were 
not estimated for COPCs without available PRGs. Comparisons of the EPCs to non-risk-based 
screening levels were not included in the ILCR or the HI. Rather, these comparisons are presented 
qualitatively because the screening criteria are not risk-based. 

8.5.3 Soil Screening Levels 

The RBS for soil data also included a comparison with EPA Region 9 SSLs for protection of 
groundwater (EPA 2004b). This comparison was conducted to provide a comprehensive evaluation 
of all chemical data with respect to all environmental media that are relevant for the site. Although 
the results of the comparison were not included in the derivation of the cancer risk or the HQ, the 
results are discussed qualitatively in the results section. Because of the conservative nature of the 
SSLs, exceedances of these criteria are not considered sufficient evidence in themselves to warrant 
further evaluation in the risk evaluation process; rather, they serve to assist in potential resource/use 
decisions in the future. 

8.5.4 Background Comparisons 

The site is located in an area of California that characteristically has elevated levels of various 
elements (i.e., arsenic and chromium) in soil. Derivation of the soil background concentrations for 
former MCAS El Toro is presented in the Final Technical Memorandum, Background and Reference 
Levels, Remedial Investigations, Marine Corps Air Station, El Toro, California (BNI 1996). 

While natural and anthropogenic sources for B[a]P and other carcinogenic PARs may exist in the 
area near AA 3, the concentrations of B[a]P exceed the anthropogenic level for former MCAS El 
Toro (BNI 1996). The published background is less than the EPA Region 9 PRG of 62 micrograms 
per kilogram (/lg/kg). As a result, B[a]P is assumed to be site-related. 

However, rather than eliminate elements detected at concentrations equal to or below their 
background concentrations before risk is characterized (DON 2004b), all data, regardless of source 
origin, have been included in the determination of cancer risk and noncancer hazard. Thus, cancer 
risks and noncancer hazards are presented as the sum of estimated potential risks associated with all 
COPCs with EPA Region 9 PRGs (EPA 2004b), irrespective of elevated chemical concentration that 
may not be related to facility activity. However, to better ascertain the risks associated with site­
related activities, cancer risks and noncancer hazards are also presented without the contribution of 
background levels of metals. A single detection (i.e., the maximum detected concentration) above the 
background level was used to define a chemical that is considered site-related. The uncertainty 
associated with this definition is presented in Section 8.7.4, Uncertainties in Estimation of Site­
Related Risk. 

8.5.5 Estimation of Cumulative Health Risks 

To evaluate risk from exposure to COPCs in soil, EPCs were compared to residential soil PRGs 
under both the RME and CTE scenarios. The following soil and air pathways were considered in the 
development of soil PRGs: 

• Incidental ingestion of chemicals in soil, 

• Dermal contact with chemicals in soil, 
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• Inhalation of chemicals in fugitive dust, 

• Inhalation of ambient VOCs. 

Human Health 
Risk Assessment 

In accordance with EPA Region 9 PRG guidance (EPA 2004b), exposure parameters for children 
aged 0 to 6 years were used to estimate non-carcinogenic residential PRGs. Age-adjusted exposure 
parameters were used to estimate carcinogenic residential PRGs for individuals from 0 years to 30 
years old (i.e., 30-year residents). 

Excess (incremental) cancer risk associated with a COPC, using its EPC and carcinogenic PRG, was 
estimated using the following formula: 

Excess Cancer Risk 
EPC. 

TRx--' 

Where: 
TR 
EPC j 

PRG j 

PRG; 

= The target ILCR of lxlO-6 

= EPC of COPCi detected in soil (~g/kg or mg/kg) 
= PRG for COPC j in soil (~g/kg or mg/kg) based on carcinogenic effects 

An HQ for COPC, using an EPC and its respective non-carcinogenic PRG, was estimated using the 
following formula: 

Hazard Quotient(HQ) THQx EPC; 
PRG; 

Where: 
THQ The target HQ of 1 

The ILCR is also estimated to evaluate potential exposure to multiple COPCs using the following 
equation: 

Incremental Lifetime Cancer Risk L TRx--' ;=11 [ EPC.] 
;=1 PRG; 

The cumulative non-carcinogenic HI for exposure to multiple COPCs was estimated as follows: 

Cumulative Noncarcinogenic Hazard Index = I [THQ X EPC;] 
;=1 PRG; 

Cumulative excess cancer risks and noncancer HIs were evaluated for both residential and industrial 
use scenanos. 
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8.5.6 Indoor Air Evaluation 

Human Health 
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Certain volatile chemicals in soil and groundwater have the potential, through vaporization and soil 
gas migration, to enter into buildings, where persons may become exposed through inhalation. To 
evaluate whether this potentially complete exposure pathway is significant at AA 3 and could 
potentially pose adverse health effects, concentrations of chemicals in indoor air were estimated 
using the Advanced J&E Model (EPA 2004e) and were compared to EPA Region 9 ambient air 
PRGs for residential exposures and a second set of PRGs calculated for the industrial setting. 
Individual J&E Model runs for soil and groundwater are presented in Attachment El-l. Derivation 
of ambient air PRGs is presented in a table as Attachment EI-2. Residential and industrial exposure 
scenarios were evaluated for soil at AA 3 under the RME and CTE scenarios. A residential exposure 
scenario was evaluated for groundwater. 

8.5.6.1 MODEL THEORY 

The Advanced J&E Model (EPA 2004e) is a screening-level tool that incorporates both convective 
and diffusive mechanisms for estimating the transport of certain volatile chemical vapors emanating 
from either contaminated soil or groundwater into an indoor space located directly above the source 
of contamination. By applying the Advanced J&E Model, the user is able to estimate volatile 
chemical concentrations (and incremental risk due to the volatile chemicals) in the indoor space. In 
the case of AA 3, this indoor space is a hypothetical future building. 

EPA Region 9 ambient air PRGs were used to compare against the resulting concentrations in indoor 
air for screening purposes because: 

1. Values are risk-based and incorporate inhalation toxicity values (RIDs or slope factors) 
accepted by EPA Region 9; 

2. The ambient air PRGs incorporate a daily inhalation rate that is based on a 24-hour exposure 
(an entire day) and is therefore conservative; 

3. The carcinogenic screening values are based on an age-adjusted residential exposure 
duration of 30 years to account for exposure as both a child and adult; 

4. The noncarcinogenic screening values conservatively assume an adult exposure over the 
entire 30 years which results in a greater chemical dose than (and therefore is protective of) a 
child's six years of exposure. 

8.5.6.2 VAPOR EMISSION AND MIGRA nON FROM SOIL 

At AA 3, chemicals detected in soil at depths from O-foot to 10 feet included 3 volatile organic 
compounds, 9 SVOCs including B[a]P equivalents concentration, 21 metals, dioxins, and 
hydrocarbons. Of these chemicals, only 5 are sufficiently volatile to migrate in soil gas and enter 
buildings via vapor intrusion: acetone, benzene, hexachlorobenzene, methylene chloride, and pyrene. 

8.5.6.2.1 Residential Scenario 

Using the EPCs in subsurface soil for each of these five chemicals in soil, the Advanced J&E Model 
(EPA 2004e) was utilized with the following assumptions: 

• The hypothetical building was assumed to be a slab-on-grade construction with a depth of 15 
cm since basements are uncommon in the vicinity of the site; 

8-52 



) 

') 
/ 

) 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Human Health 

Risk Assessment 

• Shallow soil on-site was conservatively selected as sand for its high transmissivity despite 
the presence of silt and clay lenses since the presence of debris down to 23 feet bgs would 
provide a likely pathway of least resistance; 

• Depth to contamination was assumed to equal the depth of the maximum detected 
concentration; 

• Soil parameters measured from a nearby site (IRP Site 1) were used in this evaluation. 
Parameters include fraction of organic carbon (0.005), total porosity (38.37 percent) and 
water-filled porosity (12.30 percent) (Earth Tech 2005c); 

• The residential indoor air exchange rate was set at 0.5 per hour (Cal-EPA 2004). Although 
the default for J & E is 0.25 per hour, Cal-EPA recommends the use of 0.5 per hour for sites 
in California; 

• The model was used to estimate the average vapor flow rate into buildings. 

Using the above assumptions, indoor air VOC concentrations were estimated from soil EPCs and 
compared against ambient air PRGs to estimate ILCRs and cumulative noncancer HIs under the 
RME scenario. To evaluate riskslhazards under the CTE scenario, modeled indoor air concentrations 
were compared to PRGs that were specifically calculated using equations of EPA Region 9 (2004b) 
and the exposure factors for the CTE scenario that are identified in Table 8-12 (Attachment El-2). 

8.5.6.2.2 Industrial Scenario 
To evaluate indoor air under an industrial use scenario, indoor air VOC concentrations were 
compared to PRGs that were calculated for an industrial worker. Using the same equations as EPA 
Region 9, values for exposure frequency (250 days/year) and exposure duration (25 years) were used 
for the industrial scenario. Additionally, the adult daily inhalation rate of 20 m3/day was 
conservatively used in development of the PRGs and approaches the same numerical value as an 
upper percentile inhalation rate for an 8-hour workday for outdoor workers (EPA 1997a). Indoor air 
VOC concentrations were estimated using the same J&E assumptions except that a commercial air 
exchange rate of lIhour was used, which is recommended by Cal-EPA for sites in California (Cal­
EPA 2004). The resulting PRGs and comparisons with estimated indoor air VOC concentrations are 
used to estimate ILCRs and cumulative noncancer HIs. 
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8.5.7 Results of the Risk-Based Screening 

Human Health 
Risk Assessment 

If the maximum detected concentration was below the residential PRG for a particular chemical and 
the ILCR was below lxlO-6

, and/or the HI was less than 1.0, then no further action was 
recommended for the site and the evaluation of risk was complete. If any of these criteria were 
exceeded, then an SSRBE was prepared. In the case of lead, if its EPC was less than the EPA Region 
9 residential criterion of 400 mg/kg, no further action was recommended with respect to lead. 

EPCs for chemicals detected in surface soil, subsurface soil, and groundwater collected from AA 3 
were compared to EPA Region 9 (2004b) residential and industrial PRGs for the appropriate medium 
in Tables 8-13 through 8-21. The following text summarizes the carcinogenic risk and non-cancer 
hazard estimated for these media under the residential and industrial land use scenarios. 

8.5.7.1 RESIDENTIAL LAND USE EVALUATION 

Because the site is located in a semi-urban area, evaluation of the residential land use scenario can 
aid in detennining if remediation is required to pennit unrestricted transfer of the property. This 
section summarizes the results of the residential evaluation of both surface and subsurface soil. 
Potential risks associated with the EPC are estimated using comparisons between the EPC and either 
the Region 9 PRGs (under the RME scenario) or PRGs that were calculated for the CTE scenario. 
The results presented in Table 8-13 for surface soil and Table 8-14 for subsurface soil are 
summarized below with emphasis on those chemicals that are associated with a majority of the 
excess cancer risk and noncancer hazard. 

Surface Soil (O-foot to 1-foot bgs). EPCs for surface soil data collected from AA 3 were compared 
to EPA Region 9 residential soil PRGs under the RME scenario and site-specific PRGs under the 
CTE scenario in Table 8-13. The following paragraphs summarize the carcinogenic risk and 
noncancer hazard estimated for surface soil under the residential land use scenario. 

Carcinogenic Risk. The ILCR for surface soil under an assumed residential land use is 4xl0-5 for the 
RME scenario and 4xlO-6 for the CTE scenario (Table 8-13). Excluding the contribution of metals at 
background levels, the RME cancer risk estimate decreases to 3xl0-5 while the CTE estimate 
decreases to 3xlO-6

• Under the RME scenario, 23 percent of the excess cancer risk is attributed to 
arsenic, 68 percent is attributed to B[a]P equivalent concentration and 9 percent is attributed to 
2,3,7,8-TCDD TEQ. The maximum detected concentration (4.6 mg/kg) and EPC (3.16 mg/kg) of 
arsenic are within (or are consistent with) the background concentration of 6.86 mg/kg. Carcinogenic 
P AHs included in the B[a]P equivalent concentration were detected in 7 of 33 surface soil samples. 
Various dioxinlfuran congeners were detected in all 9 surface soil samples analyzed for 
dioxins/furans with the maximum concentration of each congener included in the 2,3,7,8-TCDD 
equivalent. 

Noncarcinogenic Hazard. The cumulative noncancer hazards associated with potential exposure to 
the EPCs are expressed as HIs of 1 and less than 0.01 under the RME and CTE scenarios, 
respectively (Table 8-13). Neither estimate exceeds the target HI of 1. The majority of the HI is 
attributed to iron (38 percent), vanadium (25 percent), arsenic (10 percent), aluminum (9 percent) 
and manganese (8 percent) under the RME scenario. Excluding the contribution of metals at 
background levels, non-cancer HI decreases to 0.7 for the RME scenario while the estimate for the 
CTE scenario decreases below 0.01. 

For lead, the maximum detected concentration (20.7 mg/kg) and EPC (8.5 mg/kg) do not exceed the 
residential criterion of 400 mg/kg. No further evaluation of the lead in the surface soil is warranted. 
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Maximum detected concentrations of arsenic, B[a]P equivalents, and dioxin (2,3,7,S-TCDD TEQ) in 
surface soils exceeded their respective residential PRGs under the RME scenario. Therefore, these 
COPCs were carried forward to the SSRBE. Maximum concentrations of B[a]P, antimony, arsenic, 
barium, cadmium, chromium, nickel and selenium exceeded the SSLs. 

Subsurface Soil (0 to 10 feet bgs). EPCs for chemical data for subsurface soil collected from AA 3 
are compared to EPA Region 9 residential soil PRGs and site-specific PRGs under the CTE scenario 
in Table S-14. The following discussion summarizes the carcinogenic risk and noncancer hazard 
estimated for subsurface soil under the residential land use scenario. 

Carcinogenic Risk. The ILCR for exposure to subsurface soil in the area of AA 3 under an assumed 
residential land use is 4xlO-5 for the RME scenario and 4x10-6 for an average or CTE scenario (Table 
S-14). Excluding the contribution of metals at background levels, the RME cancer risk estimate 
decreases to 3xlO-5 while the CTE estimate decreases to 3xlO-6

• Under the RME scenario, 23 percent 
of the excess cancer risk is attributed to arsenic, 66 percent is attributed to B[a]P equivalent 
concentration and 9 percent is attributed to 2,3,7,S-TCDD TEQ. The maximum detected 
concentration (4.63 mg/kg) and EPC (3.206 mg/kg) of arsenic are within (or are consistent with) the 
background concentration of 6.S6 mg/kg. Carcinogenic PARs included in the B[a]P equivalent 
concentration were detected in 7 of 33 surface soil samples. Dioxinlfuran congeners were detected in 
all 11 subsurface soil samples analyzed for dioxins/furans with the maximum concentration of each 
congener included in the 2,3,7,S-TCDD equivalent. 

Noncarcinogenic Hazard. The cumulative noncancer hazards associated with potential exposure to 
subsurface soil are expressed as HIs of 1 under the RME scenario and 0.1 under the CTE scenario. 
Neither estimate exceeds the target HI of 1. The main noncarcinogenic risk drivers are iron and 
vanadium. Excluding the contribution of metals at background levels, non-cancer HI decreases to 0.7 
for the RME scenario while the estimate for the CTE scenario decreases to 0.004. 

For lead, the maximum detected concentration (20.7 mg/kg) and EPC (S.4 mg/kg) does not exceed 
the residential criterion of 400 mg/kg. No further evaluation of the lead in the subsurface soil is 
warranted. 

Maximum detected concentrations of arsenic, B[a]P equivalent concentration and 2,3,7,S-TCDD 
TEQ in subsurface soil exceeded the residential PRGs under the RME scenario. Therefore, these 
COPCs were carried forward to the SSRBE. 

Maximum concentrations of benzene, methylene chloride, hexachlorobenzene, B[a]P equivalent 
concentration, antimony, arsenic, barium, cadmium, chromium, nickel and selenium exceeded the 
SSLs. 
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T bl 8-12' a e .hllfl and T C EE xposure Factors or Residential and Industrial Land Uses, Anomaly Area'.,,-t:::1 Taro 

RME" 
Soil Groundwater Soil 

Residential Industrial Residential Residential 
Parameter Definition Adult Child Adult 

IngR(s) Ingestion Rate of Soils (mgld) 100 200 100 

IngR(gw) Ingestion Rate of Groundwater (Ud) 2.0 

FI(s) FractJon Ingestion from Source-soil (unitless) 1.0 1.0 1.0 
FractJon Ingestion from Source-groundwater 

Fl(gw) (unitless) 1.0 

InhR Inhalation Rate (m'lhr) 0.83 0.42 0.83 0.83 

PEF Particlate Emission Factor (m'lkg) 1.32E+09 1.32E+09 1.32E+09 -
VFw Volatilization Factor-water (Um') - - - 0.5 

SA Exposed Surface Area (cm2
) 5,700 2,800 3,300 -

AF Adherence Factor (mglem2
) 0.07 0.20 0.20 -

ABS Absorption Factor (unmess) cos coS cos -
ET-soil Exposure Time (hr/d) 24 24 24 -
ET-gw Exposure Time (hr/d) - - - 24' 

EF Exposure Frequency (d1yr) 350 350 250 3SO 

ED Exposure Duration (yr) 30 Q) 6 25 30 QI 

CF Conversion Factor (kglmg) 1.0E-06 1.0E-Q6 1.0E-Q6 1.0E-Q6 

BW Body Weight (kg) 70 15 70 70 

AT Averaging Time (d) 

Noncarcinogenic 10,950 2,190 9,125 8,780 

Carcinogenic 25,550 25,550 25,550 25,550 

TCR Target Cancer Risk 1.0E-06 1.0E-06 1.0E-Q6 1.0E-Q6 

THQ Target Hazard Quotient 1.0 1.0 1.0 1.0 

Notes: 

RME = reasonable maximum exposure m'lhr = cubic meters per hour 

CTE = central tendency exposure m'lkg = cubic meters per kilogram 

cos = chemical-specific em2 = square centimeters 

mgld = milligrams per day mglem2 = milligrams per square centimeter 

" RME exposure parameters are default Region 9 exposure parameters. 

'Exposure Factors Handbook (EPA 1997a) and Child-Specific Exposure Factors Handbook (EPA 2002a) where appropriate. 

"Human Health Evaluation Manual, Supplemental Guidance:'Standard DefauH Values' (EPA 1991b) 

" Professional judgement 

"RAGS, Volume I Part B (EPA 1991a). 

f RAGS, Volume I: HHEM (Part E, Supplemental Guidance for Dermal Risk Assessment)-Final (EPA 2004c). 

"RAGS, Volume I, Part A (EPA 1989a). 

" CTE value for EF assumes two weeks and weekends away from the residence. 

Child Adult 

SO' 

1.0 

0.5" 

1.0 

0.42 0.63" 

- 1.32E+09 

0.5 

- 5700' 

- 0.01' 

- cos 

- 16" 

24' -
350 252" 

6 9' 

1.0E-06 1.0E-Q6 

15 70" 

2,190 3,285 

25,550 25,550 

1.0E-Q6 1.0E-06 

1.0 1.0 

hr/d = hours per day 

d1yr = days per year 

kglmg = kilogram per milligram 

Ud = liters per day . 

(II lifetime residential exposure under RME scenario is to be 30 years. For carcinogens. exposure is age-adjusted for the adult (24 years) and the child (6 years). 
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Child 

100' 

0.5" 

0.35" 

1.32E+09 

2800' 

0.04' 

cos 

16" 

-
252" 

6' 

1.0E-06 

15" 

2,190" 

25.550" 

1.0E-Q6 

1.0 

\ i 

~ 
eTE 

Groundwater 
Industrial Residential 

Adult Child 

SO' 

I' 0.5' 

0.5" - -
I" I" 

0.63" 0.63" 0.35" 

1.32E+09 - -
0.5 0.5 

3300' - -
0.02' - -
cos - -
4" - -
- 24' 24' 

219' 252" 252" 

6.6' 9' 6' 

1.0E-Q6 1.0E-Q6 1.0E-06 

70" 70" 15" 

2,40Q" 3,285" 2,190" 

25.550" 25.550" 25,550" 

1.0E-06 1.0E-Q6 1.0E-Q6 

1.0 1.0 1.0 

Um' = liter per cubic meter 

EPA = Environmental Protection Agency 

RAGS = Risk Assessment Guidance for Superfund 
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No 

D ..... No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

D ..... No 

No 

No 

No 

No 

,,.," 

FOe. &.qu..:yol_ 
CTE - -*'" bIndency...,...... UCL-_....-Iiml 

2.D8E-01 

0.71&42 
l¥4l! .. 

3.48E...Q3 

2.DtE-03 

2.7DE-02 

5..51E-03 

8.27&<)1 

lii.18E..Q2 

1.aE...Q1 

2JWE..()3 

7.74E..Q3 

2.11E..Q3 

5.11E-D3 

lii.aE.~1 

S.83E..05 

S.11E.Q5 

2.01£-00 

4.t5E-04 

--.... 
I e.c... c.nc.r % Conb"bJIon 

% ConIrbJIIan HI >PRG (ea) f&k' fWf. >PRO (nc) 

3.1'!40 

"1'1< 
I.'" 
0.1'!40 

37 .... 

2.4'!40 

7.S% 

0.1% 

0.4% 

0.1'!40 

0.'% 

0 ..... 

D.O'!4o 

No 

No 

No 

No 

No 

No 

No 

0'!40 No 

0'!40 No 

5.17E-oe .... 
S.eoE4I 0'!40 No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

2.01E-QIiI 0'!40 No 

No 

No 

No 

No 

......... a ...... 

1.31E-01 

2.01E.()3 

UI1E..Q2 

3.1117E-03 

2.14E-<l3 

6.33E.~1 

-' 
1.12E-41 

1.3lE..Q3 

6.11E·03 

1 •• ·03 

5.83E-05 

3.81E.05 

2.01E-oe: 

'!40~ 
H 

"" 
1% 

0'!40 

1'!40 

0'!40 

0'!40 -
8'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

0'!40 

No 4.15E-04 0'!40 

bga.-....... -
PHC. pelrolun ~ 
TCOD'_ 

lE4«1 

'" ... 

>PRO(",) 

No 

No 

No 

No 

No 

.. 

cr._ 
Elcooa ConcOf '!40 ~ 

__ '"'" >f'RG (nc) 

5.21E-11 0'!40 

0'!40 

O.f7E~ 0'!40 

0'!40 

0'!40 

-

No 

No 

:.I'!t .. 
No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

'1"_" --

-' 

1.38E..(IO 

aM-fO 
3.DOe..,. 

3. ....... 

-' 
-' 

2.18E-0:2 

8.81E-02 

-' 

-' 
-' 

-' 
7.43E~ 

7.38E..05 

IE ... 
se .... 

'!40~ 
H 

1% 

2'% 

1% 

1% 

D% 



o 

PAGE NO. 8-60 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



/ 

Tobie 8-14: Risk-B .... d _nina Evaluation of SUbsurface Soil (G-foot to 10 feet b QSI for (CurrantlFuture RMklentlol Receotor 

Chemical 

....... (001 DB & 7<71A) (mglllg) 

AlumInum 33 

AntImony 

42 

BorvIllum 10 

Cadmium 33 

Calcium 33 

Chromium 42 

eobol! 42 

42 

I .... 33 

Load 42 

Moroury 33 

Niclrol 41 

Po1aulum 33 

S. .. nium 20 

SIMor 

V.nadium 42 

ZInc 42 
_ Hydrocofbon. (80158) (mglllg) 

PHC .. 0I0w1 Fuel 

P...".able Hydrocarbono (80158) (mglllg) 

PHC sa Gadne 

Volatile 0rvanI00 (820GB mg/kgl 

Bonzo .. 

Mo_ .. Chloride 

Bomlvolltllo Omanlco 827DC) (mglkgL 

Diethylphtha .... 

Fluonlnth ... 

Phonon1h_ 

Phonanthnmo 

DiClllna and Fwrana (1210 mGlka) 

Notes: 

,; I 
20 I 

26 I 

12 

4 

5 
'7 

33 

42 

42 

42 

42 

33 

42 

42 

42 

33 

42 

33 

42 

42 

42 

33 

42 

42 

42 

42 

42 

33 

42 

42 

42 

33 

42 

33 

33 

33 

33 

33 

\1. 

FOO 

1DO'11o 

2" 

1DO'11o 

24'110 

78'110 

1DO'11o 

1DO'11o 

1DO'11o 

100'lI0 

100'lI0 

100'lI0 

100'lI0 

100'lI0 

78'110 

100'lI0 

48'110 

100'lI0 

100'lI0 

11'110 

12'110 

12'110 

2'110 

"" 

"" 
"" "'110 

11'110 

m~ 

3" 
12'110 

15'110 

6" 
15'110 

, .V4 

Site Metal 
MaxImum 

EPC" 
B.ockgroood EJOCHd 

ll5'11oUCL EPC' Concontmlon B.ockground? 

1.S8E+04 G,OSE+03 D,OeE+03 1.48E+04 

2.1DE+OO 2.1DE+OO 3.00E+OO 

1.87E+02 1.D4E+02 1.04E+02 1.73E+02 

3.1 DE'()1 3.1 DE'()1 1.00E'()1 

1.00E+oo 7.74E'()1 7.74E'()1 2.35E+oo 

2.52E+04 1S.55E+03 8.55E+03 4.aoE+04 

1.84E+01 1.OVE+01 1.DOE+01 2.00E+01 

7.6DE+OO 4.88E+OO 4.88E+OO 8.VBE+OO 

127E+01 7.02E+oo 7.02E+oo 8.41E+oo 

1.04E.+04 1.25E+04 1.25E+04 1.84E+04 

2.07E+01 8.4DE+oo 8.4DE+oo 1.51E+01 

e.gOE+03 4.37E+03 4.37E+03 B.37E+03 

2.BQE+02 UleE+02 1.oeE+02" 2.01£+02 

6.QOE~ e.e7E~ 6.67E-02 22DE'()1 

1.37E+01 7."E+OO 7.86E+OO 1.53E+01 

3.;7E+03 2.84E+03 2.84E+03 4._+03 

1.1DE+OO 7.ne~1 7.77E~1 3.20E..Q1 

2.00E+OO 2.00E+OO 5.30E.()1 

4.41E+01 2.7VE+01 2.'NE+01 7.1BE+01 

5.71E+01 3.77E+01 3.77E+01 7.70E+01 

5.6OE+03 1.48E+03 I 1._+03 I I 
1.60E+02 4._+01 I 4.30E+01 I I 

2.78E+OO 1.B4E+01 2.78E+OO 

1.00E~1 1.00E.()1 

2.4OE-03 2.4OE..Q3 

Q.2OE-03 l 

7.00E~ 

2.6OE'()1 

1.5OE'()1 

Q.3aE..Q1 3.2OE+OO 

6.00E.o1 

1.4QE.o1 

4.4DE~ 

1.00e..oD 

2.1lOE.()1 

7.00E~ 

2.eoe~1 

1.s0E.()1 

Q.38E'()1 

•• 00E.()1 

1.4OE'()1 

4.eoe..o1 

·l.~,,;'!;-·"'" 

4.4DE'()1 

1.00E+OO 

Q.6OE'()1 

v .. 
No 

V .. 
No 

No 

No 

No 

V •• 

v .. 
v .. 
v .. 
No 

No 

No 

No 

No 

v •• 
v .. 
No 

No 

1A$!>OO ci>.~ .; / . .;r ',;) 

-' 

Preliminary Remediation Gotila 

Region ; PRGo (RME) : I CTE PRGo 

Corclnogenlc-I' Noncarcinogenic Corclnoge~ i Noncarcinogenic 

PRG' ' I PRe;" PRG' ' I PRG' 

7.11E+04 1E+OI5mu 

3.13E+01 1.74E+02 

'.22E+02 
5.37E+03 7.77E+04 

1.05E+03 1.54E+02 5.04E+03 8.44E+02 

1.4DE+03 3.70E+01 7.;3E+03 2.17E+02 

2.11E+02 1.10E+03 

;.03E+02 1._+03 5.1DE+03 8.10E+03 

3.13E+03 1.74E+04 

2.35E+04 1E+05max 

4.00E+02 

1.7eE+03 O.13E+03 

2.35E+01 1.3OE+02 

1.58E+03 8 .• 0E+03 

3.81E+D2 2.17E+C3 

3.81E+02 2.17E+03 

7.82E+01 4.25E+02 

2.35E+04 1E+05max 

I I I 
I I I I 

1.4OE+04 I I 6.27E+04 

6.4DE'()1 3.3OE.()1 3._+00 0._+01 

l ;.11E+OO I 2.00E+03 I •. 80E+01 7.78E+03 

3.47E+o1 

3.04E~1 

12DE+03 2.81E+02 

4.8VE+04 

4.IlOE+01 

1.83E+04 

2.2VE+03 

2.32E+03 

.;;. ~' 

2.1VE+04 

2.2QE+()3 

2.32E+03 
,..;.: , 

2.48E+oo 

7.10E+03 

1E+05 max 

2.B4E+02 

1.35E+04 

1.3OE+04 

1E+05 max 

1.35E+04 

1.30E+04 

Inc ..... _ Ufo_ ea-__ • including Background: 

SSLOAF ,- >SSL 

3.00E'()1 V .. 

8.2OE+01 Y .. 

3.00E+OO No 

4.00E-01 V •• 

2.00E+OO V .. 

7.00E+OO V .. 

3.00e~1 y.,. 

2.00E+OO No 

3.00E+02 No 

e.2OE+02 No 

I 

- I 

I 8.00E.()1 No 

2.00E-03 

1.00E~ 

1.00E'()1 

5.00E+OO 

2.1DE+02 

2.1DE+02 

. ~ ooe-Ql 

5.1lOE+02 

v .. 
v .. I 

v .. 
No 

No 

No 

Nt ' . 

No 

2.10E+02 No 

2.1DE+02 No 

4.cor;-o1 ..... 

- • no data or not appUcabla 
% = percent 

H=_1ndex 
mglkg = milligrams per kilogram 
nc' noncarcinogenic 

PRG = preliminary remediation goal 
SSl = soli saeenlng level 

EPA = EnvIronmental Protedion Agency 
HQ'_qlJ)tianl 

ca = carcinogenic EPC • expDSIre point ccncen1ra1Ioo RME = reasonable maxlmLrll expDSIre 

• Sample siZe does not Include field or Iaboratlry quality control samples; field dt;>Ilcate resullis avenlged wi1h original sanple result 
• MaxlmLrll concentration Is Iha maxlmLrll _ ccncen1ra1Ioo of an anaIyte. 
• EPC Is Iha minimum of either Iha 95% UCL or Iha max EPC. The 95% UCLIs _ uslng ProUCL 
'PRGs are based on cancer risk or noncarcinogenic health effects, unless qualiftedwi1h."saI" (soH _ ooncenIration)or"max" (ceiling limKcolicelltnllloll). Excess cancer risks orHQs are not _ for 

chemIcals of potential a>ncem wi1h 1lOIHIsk-based PRGs (sat or max~ wIich are discussed quaIltstiveIy In Iha Uncertainty Sadlon of Iha text. 
• SoH saeenlng levels (SSU)forlha protection ofglOlDlwalerfrom EPA Region 9 PRG _(EPA Region g 2004b). A dilubl attenuation factor 

(OAF) of 1 ......... that no dilution ocan and Iha aJllCOil1rafloo, In Iha """"*" wei equals Iha soIIleachatII CXlI1CIlnIraIIo 
'Excess cancer risk = 1E~. (MaxIm .... Detected Concentration or EPC I Cardnogenic PRG) 

• HQ = EPC I NoncarcInogenic PRG 
• An HQ for lead could not be -.nlned because Iha PRGs for lead were developed using I>Iood-Iead levels and a reference dose Is not avaiIaI>la. 
'Only Iha higher concentration using Iha 827OC-SIM me1h>d1s Included In Iha quantHative risk .. Umate(.~ 
JA 95 percent UCL was not caIaJIatad as rxty 5 of Iha 25 d6Ieded congeners had 11 de1ections, and nona of Iha 5 congeners contributed significantly to Iha TCOO TEa. 
Shading identifies chemicals with aJllCOiobatio". exceeding EPA Region 9 PRGs (EPA Region 9 2004b). 
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~nIc Noncorclnogenic 

Excoas '110 Contributionl 
>PRG (co) Conaot Risk' Risk "I >PRG (ncl 

I 

No 2.04E-10 

No 7.14E-10 

No 

No 8.42E-O; 

I I 

I 
No I 3.75E-O; 

No I 1.01E.(); 

No 2.01E-O; 

No 

No 

No 

No 

0.0'lI0 No 

0.0'lI0 No 

0.2'110 

0.0'lI0 No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

0.0'lI0 No 

0.0'lI0 No 

0.0'lI0 No 

No 

1.1'110 No 

No 

No 

No 

No 

No 

No 

FOO = frequency of detection 
CTE • central tendency expDSIre 

UCL' upper confIdenca limn 

HO' 

2.D8E'()1 

1I.71E..Q2 

3.4BE..Q2 

2.01E-03 

5.51E~ 

4.00E-03 

8.27E..Q1 

1.04E~1 

e.76E-C3 

2.S1E-03 

5.11E-03 

S.84E...Q1 

2.43E-C3 

7.14E-oe 

7.27E..Q3 

4.6OE-oe 

5.83E-05 

5.32E-oe 

3.00E-03 

5.11E-05 

2.82E.()4 

1.Il0E.()4 

2.01E-oe 

4.15E..a4 

ze+oo 
ze+oo 

RME Comporloono 

l"eo_nHI >PRG(ee) Co:;-RiM' ~ >PRG(no) 

No 

3.1'110 No 

No 

0.1'110 No 2.V4E-10 No 

1.3% No 5.S3E .. 10 No 

No 5.10E-oe 

0.3'110 No S.4OE.QQ No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

I 

I J 

I No 

0.3'4 No I 3.75E-O; No 

0.0'lI0 No I 1.01E-O; No 

0.0'lI0 No 2.01E.og No 

No 

0.1" No 4.V3E'()7 '" No 

No 

No 

No 

' ... ·M 

No 

No 

No 

. V ... ~.a8!!l4i 

I 

Nonc.rclnoQenlc 

1.31E.Q1 

8.71E~ 

1.04E..02 

2.01E-03 

2.DOE-02 

3.53E-03 

225E-03 

S.32E..Q1 

-' 
1.11E-01 

2.B4E-03 

5.02E.()3 

5.11E-03 

3.58E.()1 

1.e1E..()3 

I I 
I I 

I 7.14E-oe I 
I 727E-03 I 
I 4.6OE-oe I 

5.83E-05 

5.32E-oe 

3.oeE.()3 

5.11E-05 

2.82E.()4 

1.1IQE.()4 

2.01E-oe 

4.aeE-04 

4.15E-04 

'110 
Contribu1ion .,HI 

5" 

'" 
'" 

37'110 

.'110 

25" 

'" 

-' 

-' 

0" 

~; .1' -;.1 .• ' 

3E .... 

bgs = below ground suface TCOO= __ 

PHC = peIroIeum hydrocarbon 

1E_ 

7&-<11 

CArcinogenic 

Exoo .. 
>PRG (ee) Co ... , RIsk' 

100. 

No 5.21E-11 

No O.nE-11 

No ;.2OE-O; 

No 

No 

No I 1.34E-10 

No 2._-10 

No e.10E.as 

I 
I 

CTECom,.n.on. 

Contribution 
10 Risk >PRG lnol 

No 

No 

No 

No 

No 

0" No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

I 
I 

I 

No 

No 

No 

No 

No 

'" No 

No 

No 

No 

No 

No 

No 

OAF = dilubl attenuation factor 
> = greaier than 

Noncarcinogenic 

-' 
121E~ 

1.34E-03 

3.67E.()4 

3.57E-03 

7.2VE.()4 

-' 
-' 

2.14E-02 

5.13E.()4 

0.04E.()4 

3.58E-04 

;22E.()4 

6.58E~ 

-' 

I 

I I 

1.60E-oe I 
2.56E..Q6 

1.18E-oe 

-' 
528E.()4 

-' 
4.46E.Q5 

3.53E-05 

-' 

7.43E~ 

7.38E-05 

1E..o1 

Contribution 
10 HI 

'" 
3" 

1'110 

1'110 

'" 

-' 
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Table 8-15: Risk-Based Screening of Indoor Air from Soil for (Current/Future) Residential Receptor 
Preliminary Remedial Goals 

RMEPRGs CTEPRGs 

Maximum Estimated 
Detect in Indoor Air Non- Non-

Number of Sample Soil Concentration Carcinogenic carcinogenic Carcinogenic carcinogenic 
Chemical Detects Size' FaD (mg/kg)' Soil EPcb (mglm3

) PRG PRG PRG PRG 

Acetone 5 42 12% 1.00E'{)1 1.00E'{)1 2.02E'{)3 - 3.29E+OO - 6.08E+OO 

Benzene 1 42 2% 2.40E'{)3 2.40E'{)3 6.37E.{)6 2.49E'{)4 3.14E'{)2 9.38E'{)4 5.81E'{)2 

Hexaclllorobeiwl/1& '. 1 I 9 ". "11% :, " 'l.50E'{)f UOE.u1 ' 1.47E.Q6 " 4.2Q~.()6 , , 2.92e4>3" i" 1.58E.uS 5.41E'{)3 

Methylene Chloride 1 9 11% 9.20E'{)3 9.20E'{)3 1.86E'{)4 4. 1 OE'{)3 3.13E+OO 1.54E'{)2 5.79E+OO 

Pyrene 1 9 11% 9.60E.{) 1 9.60E.{) 1 2.18E'{)7 - 1.10E'{)1 - 2.03E'{)1 

Cumulative Incremental Ufetime Cancer RlskIHazard Index: 

Notes . 

• Maximum detect is the maximum detected concentration of an analyte in the medium. 

b EPC is the maximum detected concentration since there are too few number of detections (less than 11) to estimate a UCL of a mean concentration using ProUCL. 

C Incremental cancer risk = 1 E{)S x (EPC I RME Carcinogenic PRG) 

d Hazard Quotient (HQ) = EPC I RME Noncarcinogenic PRG 

• Incremental cancer risk = 1 E{)S x (EPC I CTE Carcinogenic PRG) 

, HQ = EPC I CTE Noncarclnogic PRG 

- = no data or not applicable 

> = greater than 

% = percent 

ca = carcinogenic 

COPEC = chemical of potential ecological concem 

CTE = central tendency exposure 

EPA = Environmental Protection Agency 

EPC = exposure point concentration 

FaD = frequency of detection 

HI = hazard index 

mg/kg " milligrams per kilogram 
mglm3 = milligrams per cubic meter 

nc = noncarcinogenic 

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

Shading identifies COPCs with indoor air concentrations above PRGs. 

8-63 

RME Evaluation CTE Evaluation 

EPA Region 9 PRGs Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% % 
Incremental Contribution >PRG % Contribution >PRG Incremental % Contribution >PRG Contribution 

>PRG (ca) >PRG (nc) >PRG (ca) Cancer Riske to Risk (nc) HQd to HI (ca) Cancer Risk' to Risk (nc) HQ' to HI 

- No - - - No 6.14E'{)4 10% - - - No 3.32E'{)4 10% 

No No No 2.56E'{)8 1% No 2.03E.{)4 3% No S.79E'{)9 1% No 1.10E.{)4 3% 

,'-, ,Vea' No :.y~ 3,49E.ua; 98% NO· I 5.03Fi~' "85% 'X', .. No : 9.27E...()7 'c", 98% No 2.1tE'.os 85% , 
No No No 4.53E'{)8 1% No 5.93E'{)5 1% No 1.20E'{)8 1% No 3.20E'{)5 1% 

- No - - - No 1.99E'{)S 0% - - - No 1.08E'{)S 0% 

I I 4E'{)S I SE'{)3 9E'{)7 3E'{)3 I 
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Table 8-16: Risk-Based Screening Evaluation of Surface Soij (O-foot to 1-foot bgs) for (CurrantIFuture Industrial Recaptor 

Prellmlnaly Remediation Goals MIldmum Detac:t EVlIIuaIIon 

Region 9 jRGs (RME) CTEPRG. C8n:InogenIc Noncardnogenlc Carclnogenlc 

Site Metal 
Number of Maximum Background Exceed Cardnogenic Noncarcinogenic Can:inogenlc r Noncan:Inogenic Incremental 

Chemical Detects Sample Size" FOO EPc" 95% IJCl EPC" Concantration Bad<grcund? PRGd PRGd PRGd PRGd SSLDAF l' >SSL >PRG(cs) >PRG(nc) >PRG(ca) Cancer Risk' 
Metals (6010B & 1411A) (mglkg) 
Aluminum 33 33 100% 1.58E+G4 9.98E+()3 9.98E+()3 1.48E+G4 Yes - lE+05max - lE+05max - - - - - -
Antimony 1 33 3% 2.10E+OO - 2.10E+OO 3.06E+OO No - 4.09E+02 - 1.81E+()3 3.ooE'()1 Yes - No - -
~'",'" $3" " ' '," 33: ' Cj 100'II. 4 •• .oq 3.16E<flO 3.161:+00 UIl(!'I()(l No use+«» a.58I:l.i02 '3.~';{)1 1.3OI!+03 UllE';{)o V .. Yes ' No "''1'. ,1.99&0& 
Barium 33 33 100% I.S1E+02 1.01E+02 1.01E+02 1.13E+02 Yes - 6.66E+04 - lE+05max 8.20E';{)1 Yes - No - -
Berilium 10 33 30% 3.IOE'()1 - 3.10E'()1 6,69E'()1 No 2.20E+03 1.90E+03 1.69E+04 9.09E';{)3 3.ooE';{)o No No No No U1E-l0 
Cadmium 33 33 100% 1.00E+OO 6.11E'()1 6.11E'()1 2.35E';{)o No 3.00E+03 4.51E+02 lE+05max 2.33E';{)3 4.00E-0I Yes No No No 2.24E-l0 
CalcIum 33 33 100% 2.52E+G4 8.55E+()3 S.55E+()3 4.6OE+04 No - - - - - - - - - -
CIvcmlum (total) 33 33 100% 1.58E';{)1 1.09E.;{)1 1.09E.;{)1 2.69E';{)1 No 4.5OE+02 - I.54E+04 - 2.ooE';{)o Yes No - No 2.42E'()8 
Cobalt 33 33 100% 1.6OE+OO 5.06E+OO 5.06E+OO 6.98E+OO Yes 1.92E+()3 1.30E+04 6.59E+G4 1.36E+04 - - No No No 2.63E.Q9 
Copper 33 33 100% 1.08E.;{)1 6.11E+OO 6.11E+OO 6.41E';{)o Yes - 4.09E+04 - lE';{)Smax - - - No - -
Iron 33 33 100% I.94E+04 1.25E+04 1.25E+04 1.84E+04 Yes - 1.0E+05max - lE';{)Smax - - - - - -
Lead 33 33 100% 2.01E.;{)1 8.5OE+OO 8.50E+OO 1.51E.;{)1 Yes - S.OOE.;{)2 - - - - - No - -
Magnesium 33 33 100% 6.90E+()3 4.3TE+()3 4.37E+()3 8.31E+()3 No - - - - - - - - - -
Manganese 33 33 100% 2.89E+02 1.97E+02 1.97E+02 2.9IE+02 No - 1.95E+G4 - 9,92E+04 - - - No - -
Men:ury 33 33 100% 6.90E-02 3.06E-02 3.06E-02 2.20E'()1 No - 3.10E+02 - 1.40E+()3 - - - No - -
Nickel 33 33 100% 1.21E.;{)1 1.72E';{)o 7.72E';{)o 1.53E';{)1 No - 2.04E+G4 - 9.33E+04 7.ooE';{)o Yes - No - -
Potassium 33 33 100% 3.97E+()3 2.64E+()3 2.64E+()3 4.89E+()3 No - - - - - - - - - -
Selenium 20 33 61% 1.1OE+OO 6.62E-Ol 6.62E-OI 3.20E'()1 Yes - 5.11E+()3 - 2.33E+G4 3.00E-0l Yes - No - -
sUver 1 33 3"- 2.00E+OO - 2.00E+OO S.39E'()1 Yes - 5.1 1 E+()3 - 2.33E+04 2.ooE+OO No - No - -
Vanadium 33 33 100% 4.4IE';{)1 2.8IE';{)1 2.81E';{)1 7.18E';{)1 No - 1.02E+03 - 4.55E+()3 3.00E+02 No - No - -
Zinc 33 33 100% 5.1IE';{)1 3.74E.;{)1 3.74E';{)1 7.79E';{)1 No - I.OE+05max - l.ooE+05 mOl< 6.20E+02 No - - - -
ExIractabIa Hydrocarbons (8015B) (mglkg) 
PHC as Diesel Fuel I 14 33 I 42"- 11.5OE';{)1 3.95E';{)1 I 1.5OE+Ol I - - I - I - - I - - - I - I - - I -
PHC as Mota Oi I 20 33 I 61% 11.60E+02 4.39E+Oll 4.39E+Ol I - - I - I - - I - - - 1 - L - - 1 -
Purgeable Hydrocarbons (8015B) (mg/kg) 

PHC as Gasoline 1 26 I 33 I 79% 12.71E+OO 9.99E+OO I 2.nE+OO I - - I - I - - I - - - L - I - - I -
Semlvolltlle Organics (821OC) (mgIkg 

bis(2-E~) Phthalate 3 33 9% 7.ooE-02 - 7.00E.Q2 - - I 1.2OE+02 1.20E+G4 2.80E+()3 7.38E+04 - - No No No 5.83E-l0 
D\ethyIph1haIat 1 33 3"- 2.25E'()1 - 2.25E.()1 - - L - 1.0E+05max - 1.0E+05rnax - - - - - -
Phenol 12 33 36% 9.36E'()1 1.16E-OI 1.16E-OI - - I - 1.0E+05max - 1.0E+05mox 5.00E+OO No - - - -
SemIvoIItIIe Organics (827OC-SlII) (mg/kg) 

Anthracene 1 33 3% 4.40E-02 - 4.40E-02 - - - 1.0E+05max - 1.0E+05 max 5.90E+02 No - - - -
Benza(g,h.l)PeryIene 4 33 12% 4.40E'()1 - 4.40E'()1 - - - - - - - - - - - -
A~ 5 33 15% l.ooE+OO - l.ooE+OO - - - 2.20E+04 - 1.0E+OSmax 2. 1 OE+02 No - No - -
Phenanthrene 2 33 6% 2.90E'()1 - 2.90E-Ol - - - - - - - - - - - -
Pyrene 5 33 15% 9.60E-Ol - 9.60E'()1 - - - 2.91E+04 - 1.00+05max 2.10E+02 No - No - -
~.x.-EiI~ ': 1 ", 'x', 33" ' ,2\>.4 ' 1.(;8£+00 c'" '1.118£+0& _.';'rc

'" ,;',' ! - t.l1E.Q,t ':- M!IE+O& - .. 4.OOJ'Irol ' '>Ves Y. I " ,. Yes l'A9!\-1l4,' -
DIoxIns ond Fur.,.. (8290) (mg/kgl 
~,3,l.8-TCIXl Tt!Q:, :,,;' "I' ' Il 1<: 9 ",I 100%" ',I1.,251!-OSV -;:.',;\,·,t.2II!-M I", ': -- 'j';' , "-«.' , I U$E-\lj! 1 - I, 3.00E.Q4 1 - I. ,.;,. , ' .. I No' , r ',' " '-,';' " NO" T ,1.el"&Clr., 

Incremental LIf1I_ Cancer _uard Index Including Background: I IE'()S 
Incremental ~ Cancer _uard Index Excluding Background: 1 

Notes. 
- = no data or not applicable 
% = percent 
ca = carcinogenic 

HI = hazard Index 
mglkg = milligrams per kilogram 
nc = noncarcinogenic 

PRG = preliminary remediation goals 
SSl = soil screening levels 
EPC = exposure point concentration 

" Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample resull 

• Max EPC is the maximum detected concentration of an analyte • 

• EPC is the minimum of either the 95% UCl or the max EPC. The 95% UCl is calculated using ProUCL 

EPA = Environmental Protection Agency 
HQ = hazard quotient 
RME = reasonable maximum exposure 

d PRGs are based on cancer risk or noncarcinogenic health effects. unless qualified with a ·sat" (soil saturation concentration) or·max" (ceiling limit concentra!lon). Excess cancer risks or Has are nol calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or max). which are discussed qualitatively in the Uncertainty Section of the tex!. 

" Soil saeening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dilution attenuation factor 
(OAF) of 1 assumes that no dilution ocaJrs and the concentration in the receptor well equals the soil leachate concentration. 

, Excess cancer risk = 1 E-OS x (EPC I Carcinogenic PRG) 

" Ha = EPC I Noncarcinogenic PRG 

" An HQ for lead could not be determined because the PRGs for lead were developed using blood~ead levels and a reference dose is not available. 

Shading identifies chemicals with concentrations exceeding EPA Region 9 PRGs (EPA Region 9 2000). 
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FOD = frequency of detection 
CTE = central tendency exposure 
UCl = upper confidence limit 

ae-06 

I 

RIlE Evlluatlon 
N Ic 

% % 
ContributIon ContributIon 

to RIsk >PRG(nc) HO" to HI >PRG(ca) 

- - _d - -
- No 5.14E-03 9% -

19% f,fu 1~ fIt No 

- No 1.61E-03 3% -
0% No 1.63E-04 0% No 

0% No 1.49E'()3 2% No 

- - - - -
0% - - - No 

0% No 3.89E-04 1% No 

- No 1.64E-04 0% -
- - _d - -
- No -" - -
- - - - -
- No 1.01E-02 11"- -
- No 9.81E.Q5 0% -
- No 3.78E-04 1% -
- - - - -
- No 1.30E-04 0% -
- No 3.91E-04 1% -
- No 2.75E.Q2 46% -
- - _d - -
- I - - - -
- 1 - - - -

- I - - - -

0% No 5.83E.Q6 0% No 

- - _d - -
- - _d - -

d - - - - -
- - - - -
- No 4.55E.Q5 0% -
- - - - -
- No 3.3OE.Q5 0% -
m~ >:!':':,'" >'. J:,~ :-;: .. -. , No -, W,!,;. 

,~,: :;1;: "~,,.~ .... " I, ... F: ,I, .. - totO' 
I 
1 

6E-G2 I 
3E-GJ 1 

bgs = below ground surface 
TCDD = tetrachlorodibenzo-dioxin 
PHC = petroleum hydrocarbon 

Carcinogenic 

InaemenbII 
Cancer RIsk' 

-
-

t.(l~1 

-
4.03E-12 

_d 

-
1.OSE-IO 

1.67E-Il 

-
-
-
-
-
-
-
-
-
-
-
-

I -
I -
I -

2.50E-ll 

-
-
-
-
-
-
-

'3.13&01'; 

f 4.1Of!.08. ' 

I 5E-G7 

1 4E-G7 

1 
I 
1 

CTE Evlluatlon 
Noncan:Inoienic 

% 
Conbibullon 

to RIsk >PRG(nc) HO' 

- No _d 

- No 1.13E-03 

a% 'N<! 2.A3l1i..\)3 

- No _d 

0% No 3.4IE.Q5 

- No 2.88E-04 

- - -
0% - -
0% No 6.88E-05 

- No _d 

- No _d 

- No -" 
- - -
- No 1.99E-03 

- No 2.19E-05 

- No 8.27E.Q5 

- - -
- No 2.84E-05 

- No 8.58E-05 

- No 6.18E-03 

- No _d 

- - -
- - -
- - I -

0% No 9.48E-07 

- No _d 

- No _d 

- No _d 

- - -
- No _d 

- - -
- No _d 

:w.4 ' , " ..;. w :: .. 
Wi, :: j',: ",: .. ",' ": I -

I 1E-G2 

I 2E-04 

OAF = dilution attenuation factor 
> = greater than 

% 
Contribution 

to HI 

-
9% 

20"4 

-
0% 

2% 

-
-
1% 

-
-
-
-

16% 

0% 

1% 

-
0% 

1% 

50% 

-
-

I -

-
0% 

-
-

-
-
-
-
-

c',· ,- >. j 

! ", .. ':'c; 
I 
J 
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Table 8-17: Risk-Baaed Screenln Evaluation of Subsurface 5011 (O-foot 10 10 feet bgs) for (CurrentIFutu ... ) Industrial Receptor 

ProIlminafy Romed_ GoaIa Maximum o.t.ct Ev.1uMIon 

R~bn T~(RME)I Cj PR~ Cormog_ Noncarmog_ Cormogank: 

SIAl Molal 
NLmberof MaxImum Bod<glOund Exceed Cormog_ Noncarmogonic Cormogonic Nonc:armogank: E>u:aa 

ct-nlcal DoIBcIs Sample Slz. , FaD EPC" DS%UCl EPC" ConcenIndion Bockground1 PRG- PR~ PRGIII PRG' SSlOAF 1- >SSl >PRG(co) >PRG(nc) >PRG(co) Cancer Riskf 

_ (80108 & 7471"1 (mglkg) 

Aluminum 33 33 100')(, 1.S8E+04 9.98E+03 9.Q8E+03 1.4eE+04 V .. - 1.ooE+05 max - 1E+05max - - - No - -
Antinony 1 42 2% 2.10E+OO - 2.10E+00 3.oeE+OO No - 4.0QE+02 - 1.87E+03 3.00E-Ol V .. - No - -
'MonIc , 42 .4t 100'11. 4.~+iliI 3.tOE.+I» , un£+OO UeI!+OO ~ 1.6lI!!.OO . '.${E-C2 3_~1 "" ·1.3Ot+03 1.00('00 y", Y .. ,.,. 

V'"'" iM:I~ 
Borum 42 42 100% 1.87E+02 1.04E+02 1.04E+02 1.73E+02 Yes - 8.66E+04 - lE+05max 8.20E+Ol V .. - No - -
Berjllium 10 42 24% 3.10E-Ol - 3.10E-Ol 8.8IlE-01 No 2.20E+03 1.9OE+03 7.6QE+04 9.OQE+03 3.00E+OO No No No No 1.41E-IO 

Cadmbn 33 42 7Q% 1.00E+OO 7.74E-Ol 7.74E-Ol 2.35E+00 No 3.00E+03 4.51E+02 1E+05max 2.33E+03 4.00E-Ol V .. No No No 2.58E-l0 

CsIcIJm 33 33 100')(, 2.52E+04 8.55E+03 S.55E+03 4.6OE+04 No - - - - - - - - - -
Civomium (_I) 42 42 100')(, I.ME+Ol UlOE+Ol 1.0QE+01 2.8OE+Ol No 4.4BE+02 - 1.54E+04 - 2.00E+OO V .. No - No 2.44E-OB 

Cobol 42 42 100')(, 7.1IOE+00 4.88E+OO 4.88E+OO 8.Q8E+00 Yes 1.Q2E+03 1.3OE+04 8.50E+04 7.38E+04 - - No No No 2.54E-OQ 

~ 42 42 100% 1.27E+Ol 7.02E+oo 7.D2E+00 U1E+00 Yes - 4.oOE+04 - lE+05max - - - No - -
Iron 33 33 100')(, 1.94E+04 U5E+04 U5E+04 1.IIIE+04 Yes - 1.ooE+05 max - 1E+05mu - - - No - -
Lead 42 42 100')(, 2.07E+Ol 8.4OE+00 8.4OE+OO 1.51E+Ol V .. - 8.00E+02 - - - - - No - -
~ ......... 33 33 100% 8.8OE+03 4.37E+03 4.37E+03 8.37E"'03 No - - - - - - - - - -
Mong...- 42 42 100% 2.8OE+02 1.goe+D2 1.Q8E+02 2.91E+D2 No - 1.DSE+04 - 9.Q2E+04 - - - No - -
.Mera.rt 33 42 711% 8.9DE-02 8.B7E-02 8.B7E-02 2.2DE-Ol No - 3.1DE+02 - 1.040E.+03 - - - No - -
NIckel 41 42 98% 1.37E+Ol 7.88E+OO 7.88E+OO 1.5JE+Ol No - 2.04E+04 - 9.33E+04 7.00E+00 Yes - No - -
Potassium 33 33 100')(, 3.G1E+03 2.84E+03 2.84E+03 4.8OE+03 No - - - - - - - - - -
Selenium 20 42 48% 1.10E+00 7.77E-Ol 7.77E-Ol 3.2DE-Ol V .. - 5.11E+03 - 2.33E+04 3.00E-Ol Y .. - No - -
S_ I 42 2% 2.00E+DD - 2.00E+00 5.30E-Ol Yes - 5.11E+03 - 2.33E+04 2.00E+OO No - No - -
VanadLm 42 42 100% 4.41E+Dl 2.7UE+Ot 2.70E+Ol 7.1BE+01 No - 1.00E+03 - 4.55E+03 3.00e.+02 No - No - -
ZInc 42 42 100')(, S.71E+Ol 3.77E+Ol 3.77E+Ol 7.7IlE+Dl No - 1.00E+05 max - 1.00E+05 max 02OE+02 No - No - -
~Hyd_(88158)(mgiI<g) 

PHC as DIooeI Fuel I 19 I 42 I 45% 5.8OE+03 I 1.4eE+03 1.48E+03 - I - I - I - - I - I - - I - - - - I 
PHC .. MoIorOI I 20 I 33 I 81% 1.60E+02 I 4._+01 I 4._+01 - I - I - I - - I - I - - I - - - - I 

_(8D158)(mgIkg) 

PHC .. GuoIino I 28 I 42 I 82% 2.78E+OO I 1.IIIE+Ol I 2.78E+OO - - I - I - - I - I - - I - - - -v_ a."..- (82808) (mgIkg) 

-.. 5 42 12% 1.00E-Ol - 1.00E-Ol - I - - I 5.4DE+04 - I 1.DOE_max I 8.00E-Ol Nol - No - -
Benz .... 1 42 2% 2.4OE-03 - 2.4OE-03 - I - I 1.4OE+OO I 1.20E+Ol 5.1DE+OI I 1.11E+03 I 2.00E-03 V.. I No I No No 1.71E-OQ 

MoIhyIone Chloride 1 9 11% 9.2DE-03 - 9.2QE-03 - ~ - L 2.0SE+Ol I 1I.3DE+03 I 8.87E+D2 I 8.Q8E+04 I 1.00E-03 V .. I No I No No I 4.48E·l0 I 
_ a."..-(827DC) (mglkg) 

bio(2~) Phthalate 

DIoIh>IphIhoIoIe 
H_lObenzene 

Phenol 

FI_ 

PhenanII-none 

fYene 

So_O~(827 -Benzc(G.H.I)p~ 
FIuoronIheno 

PhenanII-none 

Pynone 
.. >. ' 

DIoxII1II .... F ..... (82110) (mglkg) 

f.l; ... 'ldlb TI!Q 

Notes. 
- = no data or not applicable 
%=~ 
ca .. carcinogenic 

3 

3 

I 

12 

I 

I 

I 

t " 

I 

4 

5 

2 

5 

:7 >:. 

I n-

33 9% 7.DOE-02 

42 7% 2.8DE-Ol 

9 11% 1.5OE-Ol 

33 38% 9.38E-Ol 

9 11% 8.DOE-Ol 

9 11% 1.4OE-Ol 

9 11% 4.8DE-Ol 

.'. OC 11'11' . aAe,Qt 

33 3% 4.4OE-02 

33 12% 4.4OE-Ol 

33 15% 1.00E+OO 

33 8% 2.9DE-Ol 

33 15% 9.8DE-Ol 

. '»" . .. ,.. ·'Ma+Oll 

···.tt:· .,"". ;'.-4 

HI = hazard Index 
mgIkg = m1Ulgrams per kilogram 
nc = noncarcinogenic 

-
-
-

3.2QE+OO 

-
-
-

-
--
-
--

, ..t.', 

7.DOE-02 - -
2.8DE-Ol - -
I.5OE-Ol - -
9.38E-Ol - -
8.00E-0l - -
1.4OE-Ol - -
4.8DE-Ol - -

':..411!-41 ' ..... / .' -
4.4OE-02 - -
4.4OE-Ol - -
1.DOE+OO - -
2.9DE-Ol - -
9.6OE-Ol - -
·t.$ll«l(! . ,'~ "* - ... 

~ . 

·t~; . -, I· -

PRG = preHmln3l}' remediation goals 
SSL = soli screening levels 
EPC .. exposure point concentration 

• Sample size does not Include field or laboratory quaBty control samples; field dupDcate resutt Is averaged with original sample result. 
• Max EPC Is the maximum detec:ted ccncentratlon of an analyte. 
• EPC Is the minimum of either the 95% UCl or the max EPC. The 95% UCL Is calculated using ProUCL 

1.2DE+02 1.2DE+04 

- 1.00E+05 max 
1.0eE+00 4.80E+02 

- 1.00E+05 max 

- 2.20E+04 

- -
- 2.G1E+04 

:WE.oj> 

- 2.4OE+05 

- -
- 2.2OE+04 

- -
- 2.91E+04 

t.1tF.4lt ,.. 

1.li1!ll-06 -. 

2.80E+03 7.38E+04 - - No No No 5.83E·l0 

- 1.00E+05mu - - - No - -
2.45E+Ol 2.Q5E+03 1.00E-Ol V .. No No No 1.3OE-07 

- 1.00E+05 max 5.00E+OO No - No - -
- 1.00E+05 max 2.10E'02 No - No - -
- - - - - - - -
- 1.00E+05mu 2.10E+02 No - No - -

4.05E:+00 .. 41lOt!.D' ~ V .. - Vas 1.~ 

- 1.00E+05 max 5.9DE+02 No - No - -
- - - - - - - -
- 1.00£+05 max 2.10E+02 No - No - -
- - - - - - - -
- 1.DOE+05max 2.10E+02 No - No - -

• $.O$E+CIO .- . UlOe.o1 V ..... V ... - .."... lAQ6./lI! 

3~ - - .;. I 'No 'I - :~ u~ 
I 

-.. UIotJ ... c-RIoIdH ...... _. hcludin9Bockground: lE-05 
~_L.K."'" c.noorRINIH ...... _ EllcJudlnaBock_ 8&01 

EPA .. Environmental ProtectIon Agency 
HQ = hazard quotient 
RME = reasonable maximum exposure 

FOD • frequency of detection 
CTE • central tendency exposure 
UCl .. upper confidence Bm~ 

• PRGs are based on cancer risk or noncarcinogenic health effects. unless qualified with a "sat" (soD saturation concentration) or "max"' (ceiling IImtt concentration). Excess cancer risks or Has are not calculated for 
chemicals of potential concern with nDlHlsk_ PRGs (sat or max). which are discussed qualitatively In the Uncertainty Section of the text 

• Soli screening levels (SSLs) for the protecIIon of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dHution attenuation factor 
(OAF) of 1 assumes that no dilution occurs and the concentration In the receptor well equals the soU leachate concentration. 

I Excess cancer risk = lE-{)6 x (EPC I Carcinogenic PRG) 

• He = EPC I Noncan:lnogenlc PRG 
• An HQ for lead could not be determined because the PRGs for lead were developed using bIood-Iead levels and a reference dose Is not avaJlable. 
'only the higher concentration using the 8270CSIM method Is Included in the quantl1ative risk es1Imate(s~ 
J A 95 pen:ent UCl was not calculated as only 5 of the 25 detected congene<s had 11 detections. and none of the 5 congeners conbibuted slgniflcanUy to the TCDD TEO. 
Shading identifies chemicals with concentrations exceeding EPA Region 9 PRGs (EPA Region 9 2004b~ 
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RIlE EvoIuollon 

% 
ConlrbJtlon 

IDRlsIt >PRG(nc)! 

- No 

- No 

tillC. No··· 

- No 

Olio No 

0% No 

- -
0% -
0% No 

- No 

- No 

- No 

- -
- No 

- No 

- No 

- -
- No 

- No 

- No 

- No 

- -
- -
- -
- I No 

0% I No 

0% I No 

- No 

- No 

Ill. No 

- No 

- No 

- -
- No 

,..t .. ' •. <'.w' .. " 

- No 

- -
- No 

- -
- No 

71'4 "c- .-
l!lO I -

Noncarmogenic 

% 
ContrbutIon 

HO' IDHI >PRG(ca) 

I 

-' -
5.14E-03 8% 

1~· ~O% 

1.58E-03 3% 

1.63E-04 0% 

1.72E-03 3% 

- -
- -

3.75E-04 Ill. 

1.72E-04 0% 

-' -
-" -' 
- -

1.01E-02 18% 

2.15E-04 0% 

3.85E-04 Ill. 

- -
1.52E-04 0% 

3.91E-04 Ill. 

2.70E-02 48% 

-' -
- I -
- I -
- I -

1.85E-OB I 0% 

2.00E-05 I Olio 

9.80E-07 0% 

5.83E-OB -
-' -

3.DOE-04 Ill. 

-' -
2.73E-05 -' 

- -
1.58E-05 -' . -.'" . ~ . 

1.83E-07 0% 

- -
4.55E-05 Olio 

- -
3.3DE-05 0% .- -. 
- -

8E-02 

3E-Ol 

bgs = below ground surface 
max = maximum 
PHC = pe1rcIeum hydrocarbon 

-
-
No', 

-
No 

-
-
No 

No 

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
No 

No 

No 

-
No 

-
-
-
-
No 

-
-
-
-
-
No 

No 

I 

Cordnogenic 

E>u:aa 
Cancer Risk' 

-
-

1.~ 

-
4.D3E-12 

-' 
-

7.11E-l0 

7.40E-ll 

-
-
-
-
-
-
-
-
-
-
-
-
- I 
- I 

- I 

- I 
4.71E-ll I 
1.DOE-ll 1 

2.flOE~11 

-
8.IJE-OQ 

-
-
-
-

tJ.~·· 

-
-
-
-
-

a.f~t 

~~. 

5&07 

4E-07 

CTEEvIlkulllon 
Noncarmogenic 

% 
~n 

to RlsIt >PRG(nc) HO' 

- No -' 
- No 1.1JE-03 

%2'" Not t.4~ 

- No -' 
0% No 3.41E-05 

- No 3.32E-04 

- - -
0% - -
0% No 8.83E-05 

- No -' 
- No -' 
- No -' 
- - -
- No U7E-03 

- No 4.77E-05 

- No 8.42E-05 

- - -
- No 3.33E-05 

- No 8.58E-05 

- No 8.1JE-03 

- No -' 

- I - -
- I - -
- I - -
- I No -' 

Olio I No 2.1eE-OB 

Olio I No 1 1.OlE-131 

0% No 9.4eE-07 

- No -' 
Ill. No 5.0eE-05 

- No -' 
- No -' 
- - -
- No -' 

"',' ...! 
_. .. 

- No -' 
- - -
- No -' 
- - -
- No -' 

"1" ,,;. -
G'l\. I - ~ 

lE-02 

2E-04 

OAF = diution attenuation factor 
> = greater than 
TCDO = tetrachlorodibenzodloxln 

% 
ConIrbJtIon 

10 HI 

-
9% 

20% i 
-

Olio 

3% 

-
-
Ill. 

-
-
-

18% 

0% 

Ill. 

-
0% 

Ill. 

49% 

-
-
-
-
-

0% 

Olio 

0% 

-
0% 

-
-
-
-
'':''. 

.. 

-
-
-
-
-

~ ~ : 

.,. 
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Table 8-18: Risk-Based Screening of Indoor Air from Soil for (Current/Future) Industrial Receptor 
Preliminary Remedial Goals 

RMEPRGs CTEPRGs 

Maximum Estimated 
Detect In Indoor Air Non- Non-

Number of Sample Soil Concentration Carcinogenic carcinogenic Carcinogenic carcinogenic 
Chemical Detects Size " FaD (mglkg)" Soil EPC· (mglm"j PRG PRG PRG PRG 

Acetone 5 42 12% 1.00E..Q1 1.00E..Q1 1.21E..Q3 - 4.60E+OO - 7.23E+OO 
Benzene 1 42 2% 2.40E..Q3 2.40E..Q3 3.18E..Q6 5.30E..Q4 4.39E..Q2 3.16E..Q3 6.91E..Q2 
HeJQ'If;hkltoberu.en8 . !;:.: 1 <:; 9····· H% .1.5OE..Q1 l.511E.cU > ··7.34E-06 ,,; 8.94E.()6 ... '4.09E..Q$ 5~..()5.: 6.43E..Q$ 
Methylene Chloride 1 9 11% 9.20E..Q3 9.20E..Q3 1.11E..Q4 8.72E..Q3 4.38E+OO 5.20E..Q2 6.89E+OO 
Pyrene 1 9 11% 9.60E..Q1 9.60E..Q1 1.09E..Q7 - 1.53E..Q1 - 2.41E..Q1 

Cumulative Incremental Lifetime Cancer RlskJHazard Index: 

Notes: 
• Maximum detect is the maximum detected concentration of an anaiyte In the medium. 
b EPC is the maximum detected concentration since there are too few number of detections (less than 11) to estimate a UCL of a mean concentration uslng ProUCL. 
e Incremental cancer risk = 1 E-06 x (EPC I RME Carcinogenic PRG) 
d Hazard Quotient (HQ) = EPC I RME Noncarcinogenic PRG 

" Incremental cancer risk = 1 E-06 x (EPC I CTE Carcinogenic PRG) 
I HQ = EPC I CTE Noncarcinogic PRG 

- = no data or not applicable 

> = greater than 

% = percent 

ca = carcinogenic 

COPEC = chemical of potential ecological concem 

CTE = central tendency exposure 

EPA = Environmental Protection Agency 

EPC = exposure point concentration 

FaD = frequency of detection 

HI = hazard index 

mglkg = milligrams per kilogram 

mglm3 = milligrams per cubic meter 

nc = noncarcinogenic 

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

Shading identifies COPCS with indoor air concentrations above PRGs. 

8-69 

RME Evaluation CTE Evaluation 

EPA Region 9 PRGs Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Incremental Contribution >PRG % Contribution >PRG Incremental Contribution >PRG Contribution 

>PRG (ca) >PRG (nc) >PRG (ca) Cancer Riske to Risk (nc) HQd to HI (ca) Cancer Risko to Risk (nc) HQ' to HI 

- No - - - No 2.63E..Q4 12% - - - No 1.67E..Q4 12% 

No No No 6.01E..Q9 1% No 7.25E..Q5 3% No 1.01E..Q9 1% No 4.61E..Q5 3% 

No 'No , No 8~..Q7 '. .98% NO '\.1915-03 83%·· No· 1.38e..cr 96%>' No 1.fE.(13 :83% : 

No No No 1.28E..Q8 2% No 2.54E..Q5 1% No 2.14E..Q9 2% No 1.62E..Q5 1% 

- No - - - No 7.12E..Q7 0% - - - No 4.53E..Q7 0% 

8E..Q7 I 2E-03 1E..Q7 1E..Q3 



o 

PAGE NO. 8-70 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



o 

o 

o 

Table 8-19: Risk-Based Screening Evaluation of Groundwater for Future Residential Receptot 

PreIImNry Remediation Goals MaxImum Detect EvaluaUOO RME Evaluation 
Region 9 PRGs (RME) CTEPRGs CardnogenIc carctnogenlc Non 

Maximum CateInogenIc Noncarcinogenic Carctnogenlc Noncarcinogenic >PRG 
Chemical Number of Detects Sample SIze • FOD DetectIon' 95%UCl EPC" PRG" PRG" PRG" PRG· >PRG(ea) >PRG(nc) (ea) 
Total Petroleum Hydrocarbons (mgJL: by Method 80158 ORO 
Motor Oils 15 91 16% 3.70E-Ol 6.41E-02 6.41E-02 -
PHC as DIesel Fuel 20 111 18% 1.3OE+OO 1.95E-Ol I 1.95E-Ol 
PHC as Gasolne 22 111 20% 5.00E-02 l.53E-Ol 5.00&02 
Volatile Orgsnlc Chemicals (u I by Method 82&0B 
4-Me1hy1-2-Pentanone 3 111 3% l.35E+Ol - 1.35E+Ol 2.00E+03 3.46E+03 No 
c.-m." /.c;>.< " .. .. ;/ . ;; ,.0,' . He:d .C''',' "111.0' ·2% 9.5QE..Ol -> ; '6 9,5QE..Ol ". ::" .• t .. 7OE-Ot .,. ,,>, 8.00E+Ol' -:9 .. 47E+Ol . 4.17E+02 .' "'"'>-:"~ ·Yes ' .. No'''''"';;- Yes· 
Methyl eIhyt ketone 1 111 1% 1.00E+OO - 1.ODE+OO 7.0DE+03 2 .. 54E+04 No 
Methyl Tert-Butyt Elher 1 111 1% 2.55800 - 2.55E+OO 6..23E+OO 5.21E+03 2.51E+Ol 3.96E+03 No No No 
Me1hytene chloride 2 111 2% 6.60E-01 - 6.6OE-Ol 4.3OE+OO 1.60E+03 5.50E+Ol 2.60E+03 No No No 
SemIwIatII. Orgsnlc Chemicals (ugA.) by Method 8270C 
4-MethytphenoI 1 103 1% 6.oOE+OO - 6.ODE+OO 1.60E+02 2.17E+02 No 
BIs(2-ch1oroe1hoxy)Meltlane 1 103 1% 2.00E+OO - 2.ODE+OO -
BIs(2-E1hy1hexy1)PhthaIate 4 103 4% 3.90E+OO - 3.9OE+OO 4.60E+OO 7.3OE+02 2.98E+Ol 8.69E+02 No No No 
Butyt Benzyl Phthalate 1 103 1% 7.00E-0l - 7.00E-01 7.3OE+03 8.69E+03 - No 
Die1I¥ Phthalate 2 103 2% 2.00E+OO - 2.00E+00 2.9OE+04 3.48E+04 No 
Phenol 1 103 1% l.2OE+Ol - l.2OE+Ol 1 .. 10E+04 1.3OE+04 No 
SemIvoIatII. Orgsnlc. 827OC-S1M ug/L) 
Acenaphlhene 3 103 3% 1.55E+OO - 1.55E+OO 3.65E+02 2.81E+03 No 
Anthracene 2 103 2% 8.50E-02 - 8.50E-02 1.83E+03 1 .. 3OE+04 No 
Benzo(g,h.I)Perytena 1 103 1% 4.00E-0l '- 4.00E-Ol -
Fluoran1hena 2 103 2% 8.50E-02 - 8.5OE-02 1.46E+03 1.74E+03 No 
Fw.- 1 103 1% 1.00E-0l - l.QOE-Ol 2.43E+02 1.74E+03 No 
Naph1haIena 1 103 1% 3.5OE-02 - 3.50E-02 6.2OE+OO 3.71E+02 No 
~ 2 102 2% 1.000-Ol - 1.00E-Ol 
Pyrene 1 103 1% 6.0DE-02 - 6.QOE-02 1.83E+02 1.3OE+03 No 
Benzl)(aJpyrene EqulYII/enI'" • ~/A".· . 1 ··""'~!'.<'M '0/,," "!'·bgl.n-,",.' 'Vi,,,,d :at" 6.84E·Ol /"~; ~' .... ' ;',-'" 8.84E-Ot . 9.21E-03" >"<>< . 5.72E-02 . _ .. 

'. "'''Yes'''''' , -''.-~ 'VIIII' 
MeIIIIs (ug/L) by Method 6010B 
Aluminum 63 106 59% 1.7OE+03 2.16E+02 2.16E+02 3.65E+04 4.35E+04 No 
~~ ~,'/"'X"~ " ' .'''~''' ,'",,' .. ';.11',""',,.', .. 8' """'.~"':i:' "">'.11 .M5%' ,'·2.09E+Ol " ·f.24E+01 1.241:+01. 

_. 
:,," 1.46EtOl '. 1.74£+01 ;";. - Y8$ . .-

AtsanIc /S<""'c'· ·1'" ' 46.';: .. ,'"'' ','" 11'''' ,,'«' >~.;~.~,"'~ "40%,,, .'6.03E~; ,t.10E+Ol 1.10E+Ol 4Aa15-02' . 1.000+Ol 2.76E-Ol 1.3OE+Ot '., '.Yes ,,,, .. V •. ' Yes 
BarUn 104 114 91% 3.33E+02 6.17E+Ol 6.17E+Ol 2.55E+03 8.69E+03 - No 
CadmIum 4 114 4% 2.10E+OO - 2.10E+OO 1.82E+Ol 2.t7E+Ol No 
ChrornIunt' . '<'"? .,,' ,' ..... ;,.<, . ":',n c",'',',,>',,; h'·:":,·Y' .. ·.d14:i :,' "64% '3.57E+02 '4,Q4E+01 4.04£-+01 - 1.000t02 - 1.3OE+02.· " /,-- '. Villi' .-
Cobalt 8 114 7% 1.29E-+Ol - 1.29E+OI 7.3OE+02 8.69E+02 No 
Copper 64 114 56% 4.72E+Ol 1.28E+Ol 1.28E+OI 1.46E+03 1.74E+03 No 
Iron 80 106 75% 6.95E+03 1.06E+03 1.06E+03 1.09E+04 1.3OE+04 No 
lead 16 114 14% 7.75E+OO 2.18E+OO 2.18E+OO 

"'::f: " " .... '."", ... '" 111>,/" ... ':'.";.;; I,,',',,,,,,:,,, ".' '114 c.· . 84% '1.95E+03: ;:t72E+02 .. :t72E+02 ." - " 8.76£+02 -. 1.04£+03' (:'7,>,,~::;,_, ,"'.:j,(, ,V8$;Yi .. ···. -' NIckel 65 114 57% 1.05E+02 3.24E+Ol 3.24E+OI 7.3OE+02 8.69E+02 No 
SelenIum 67 114 59% 1.65E+02 2.9OE+Ol 2.9OE+Ol 1.82E+02 2.17E+02 No 
Silver 17 114 15% 1.81E+Ol 5.41E+OO 5.41E+OO 1.82E+02 2.17E+02 No 
lll$IlIUIII" ''' .. ,''''l!.' .. ' .. " N. ,'.; '114 <"";r., "6%. ·1.8OE+OO; "':i:"'N:;_, , 1.8OE+OO i ~ ,4=.;,<,_'-!, ,,; '1 ;,,: 2.41E+OO . -, 2.87E+QOiC,·, "~'~'>::»:~' -t> :',' ,.(~.' "YIIII' ;;' >~ .. -/<, 

vanadklm· . '. 92 " ,'. '. .. I,;" "tl4.\' ". " 
" ,'~ "61" 8.75E+Ol; ;2.81E+Ol y 2.81E-+Ol··,' ::10._': L, nY. 3.60£+01 .,' .. 4.35E+Ol:,0, ,:'$>\,'7,,_~'>"y'.:< ... ·."·.vllll" :'", ',';;"""S, 

ZInc 72 114 63% 2.05E+02 2.33E+Ol 2.33E+Ol 1.09E+04 1.3OE+04 
Heuvalent Chromium (ug/L) I >'/ MethocI7199 
Hexavalent Chromium 6 13 46% 1.4OE+Ol - I 1.4OE+Ol 1.10E+02 1.3OE+02 No 
IoIen:ury I ug/L by MethocI7470A 
Mera6y" 90 114 79% I.2OE+OO 2.9OE-Ol 2.90E-Ol 1.10E+Ol 1.30£+01 No 
Other Inllrllanlcs (mgA.) by Method 300.0 
Nilrala as N (Melhod 3OO.0)" I 15 16 94% 9.91E+OO 4.71E+OO I 4.71E+OO 1.ODE+Ol B.95E+Ol No 

Incremental LIfetIme Cancer R1slllHazard Index Including Background: 

NOTES. 
- = no data or not applicable ca = carclnogenIc > • greater than 
% = percent nc = noncarcinogenic COEPC • chemical of potential ecoi0gicai concern 
ugJL = micrograms per liter HI = hazard index 
mgIL = milligrams per liter PHC = petroleum hydrocarbon 
• Sample size does not Induda field or lalloratoryqua/ity corU'oI samples; field duplicate rasUt Is averaged with original sample rasUt. 
• Maximum detection Is the maxmum detected concertratIon of an anaIyte In the madUn. 
• Reasonable maximum axposIn (RME) EPC Is the minimum of either the 95% upper confldence limit (UCL) of the arithmetic mean or the maximum EPC. The 95% UCL Is datannlned using ProUCL 
• PRGs are based on cancer risk or noncarcinogenic health affEicts. CTE PRGs are calaJated using CTE axposIn factors in Region 9 PRG equations. 
• Excess cancer risk = 1 E-OO x (EPC I RME carcinogenic PRG) 
• Hazard quotiert (HQ) = EPC I RME Noncarcinogenic PRG 
• Excess cancer risk = 1 E-OO x (EPC I CTE Carcinogenic PRG) 
h HQ = EPC I CTE Noncarcinogenic PRG 
I Accordirg to the California Regional Water Quality ConroI Board (RWQCB 1996). the American Society for Testing and Materials (ASTM) standard for Risk Based CorractIve ActIon (RBCA). ASTM E-1739-95 

Excess 
Cancer 
RIsk" 

5.59&06 

4.10E-07 
1.53E-07 

8.12E-07 

7.21E-05 

,,~-.::.;-,/ 

2.~-04 

,-'-'~' 

.... -' 

" -~ ~"' I', .. ' _.i ... 

3E-04 

Is recommended to perform a risk analysis at petroleum release sitas. The ASTM methodology provides screening levels for PHC Indicator chemicals. Therafa-e. the health risk for PHCa Is assessed based on Indlcata" chemicals (le •• benzene. 
athyIbanzena. toluene. xylene. and polycyclic aromatic hydrocarbons). 

• No tap water PRG Is avalable for Inorganic lead. 
• PRG Is for marcuy cHorida 
L RME PRG for nitrate Is provided for comparison pu'JlOS8S My and not Included In risk calculations since the tap water PRG. taken from IRIS and equal to the maximum cortamlnanllevel of 10 mgll. Is based on fIXJlOSU'8 as an infant and not 

an adult like other I10IICai cillOQanic tap water PRGs. 
'"The Benzo(a)wena equivalent concentration taken from Table 8-11. 
Shading identifies COPes with maximum detections above PRGs. 
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% Con-
trIbutIon >PRG 
to RIsk (nc) Ha' 

I I I -
I I I 
I I I 

No 6.75E-03 
:;".,. NO' 1.t9E-02· 

No 1 .. 43E.Q4 

0% No 4.89E-04 
0% No 4.13E-04 

No 3.33E-02 

0% No 5.3413-03 
No 9.59E-05 
No 6.90E-05 
No 1.0913-03 

No 4.25E-03 
No 4.66E-05 

No 5.82E-05 
No 4.12E-04 
No 5.65E-03 

No 3.29E-04 
"22%' ~ ,,- ''''_'!.''. 

No 5.92E-03 
" - '. No ·8.49E-Ot 
, 76% ,Yes 1.000+OO 

No 2 .. 41E-02 
No 1.15E-Ol ,- No" 3.69e.ol 
No 1.77E-02 
No 8.77E-03 
No 9.66E-02 

'. '- No . 4.25E-Ol 
No 4.44E-02 
No 1.59E-Ol 
No 2.96E-02 

... -' Yes 3.24£+00 

,'- .. No 1.8t£-01 
No 2.13E-03 

I I No I 1.27E-Ol 

No 2.64E-02 
I 
I 

7E+OO 

CTE Evaulatlan 
CardnogenIc ·N 

% Con- Excess % Con- % Con-
b1butlon to >PRG Cancer IrIbutIon to >PRG trIbutIon to 

HI (ea) RIsk" RIsk (nc) Hab HI 

I I 
I - I 
I I 

0% No 3.90E-03 0% 
'1)%. No UlO&08' "'."0%"., "No 2.2813-03 0%.'" 

0% No 3.93E-05 0% 
0% No 1.02E-07 0% No 6.44E-04 0% 
0% No l.20E-08 0% No 2.54E-04 0% 

0% No 2.76E-02 0% 

- -
0% No 1.31E-07 0% No 4.49E-03 0% 
0% No' 8.Q5E.05 0% 
0% No 5.75E-05 0% 
0% No 9.21E-04 0% 

0% No 5.95E-04 0% 
0% No 6.52E-06 0% 

0% No 4.89E-05 0% 

0% No 5.75E-05 0% 

0% No 9.44E-05 0% 

0% No 4.60E-05 0% 
;","-,' 'Ves, ·'1.16E-05 . 23%c' ,-',. '. I," 

0% No 4.97E-03 0% 
.f U% ;-' ... '- .-. <.~:. 7.13E-Ol ' 12%' 

' .. 14% Yes 3,95E-05 17% "',No"~ 8.44£-01 14" 
0% No 7.10E-03 0% 
2% No 9.67E-02 2% 

, 5% .;- ,,- No:. 3.10E-0t 5% ' 
0% No 1.49E-02 0% 
0% No 7.36E-03 0% 

1% No 8.13E-02 1% 

6% " 
,- ;/N' <-:,.Y , ... No" 3.!I7E'(]1 ·,II%kh 

1% No 3.73E-02 1% 
2% No 1.33E-Ol 2% 
0% No 2.49E-02 0% 

.< '44% '" 'X~:~'" "~< .. F;·_:, :> -..,. "Ves 2.72£+00 44"',·, 
.. 11%.'~ ~~'-'¥,;- < <f-~""\ '/"'-~' >No' 8.47E-Ol "."10%,·' 

0% No 1.79E-OJ 0% 

- - -
2% No 1.07E-Ol 2% 

0% I No 2.22E-02 0% 

I 
I No 6.77E-08 0% 

5E-05 6E+OO 
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Table 8-20: Risk-Based Screening of Indoor Air from Groundwater for (Current/Future) Residential Receptor 
Preliminary Remedial Goals 

RME PRGs CTE PRGs 

Maximum 
Detect in Estimated Non- Non-

Groundwat Groundwater Indoor Air Carcinogenic carcinogenic Carcinogenic carcinogenic 

Number of Sample er EPC Concentration PRG PRG PRG PRG 
Chemical Detects Size FOD (ug/L)' (ug/L)' (mg/m3

) (mg/m; (mg/m; (mg/m3
) (mg/m3

) 

Volatile OrganIc ChemIcals (ugIL) by Method 8260B 
4-Methyl-2-pentanone 3 111 3% 1.35E+01 1.35E+01 1.31E-05 - 3.14E+OO - 5.81E+OO 
Chloroform 2 111 2% 9.50E-01 9.50E-01 3.20E-05 8.30E-05 5.11E-02 3.13E-04 9.46E-02 
Methyl ethyl ketone 1 111 1% 1.00E+OO 1.00E+OO 4.65E-07 - 5.11E+OO - 9.46E+OO 
Methyl tert-butyt ether 1 111 1% 2.55E+OO 2.55E+OO 1.47E-05 3.74E-03 3.13E+OO 1.41E-02 5.79E+OO 
Methytene chloride 2 111 2% 6.60E-01 6.60E-01 1.31E-05 4.10E-03 3.13E+OO 1.54E-02 5.79E+OO 

Semrvolatlle Organics (8270C-5IM) (ugIL) 

Acenaphthene 3 103 3% 1.55E+OO 1.55E+OO 9.28E-07 - 2.19E-01 - 4.06E-01 

Fluorene 1 103 1% 1.00E-01 1.00E-01 2.36E-08 - 1.46E-01 - 2.70E-01 

Naphthalene 1 103 1% 3.50E-02 3.50E-02 8.73E-08 - 3.14E-03 - 5.81E-03 

Pyrene 1 9 11% 9.60E-01 9.60E-01 2.03E-09 - 1.10E-01 - 2.03E-01 

Cumulative Incremental Lifetime Cancer RlskIHazard Index: 

Notes . 

• Maximum detect is the maximum detected concentration of an analyte in the medium. 

• EPC is the maximum detected concentration since there are too few number of detections (less than 11) to estimate a UCL of a mean concentration using ProUCL 

o Incremental cancer risk = 1 E-06 x (EPC I RME Carcinogenic PRG) 

d Hazard Quotient (Ha) = EPC I RME Noncarcinogenic PRG 

"Incremental cancer risk = 1 E-06 x (EPC I CTE Carcinogenic PRG) 

, HQ = EPC I CTE Noncarcinoglc PRG 

- = no data or not applicable 

% = percent 

> = greater than 

Ilg/L = micrograms per liter 

ca = carcinogenic 

CTE = central tendency exposure 

EPA = Environmental Protection Agency 

EPC = exposure point concentration 

FOD = frequency of detection 

HI = hazard index 

mg/m3 = milligrams per cubic meter 

nc = noncarcinogenic 

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

8-73 

RME Evaluation CTE Evaluation 

EPA Region 9 PRGs Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Incremental Contribution >PRG % Contribution >PRG Incremental Contribution >PRG Contribution 

>PRG (ca) >PRG (nc) >PRG(ca) Cancer RiskO to Risk (nc) HQd to HI (ca) Cancer RiskO to Risk (nc) HQ' to HI 

- No - - - No 4.18E-06 1% - - - No 2.26E-06 1% 

No No No 3.86E-07 98% No 6.27E-04 93% No 1.02E-07 98% No 3.39E-04 93% 

- No - - - No 9.10E-08 0% - - - No 4.91E-08 0% 

No No No 3.94E-09 1% No 4.70E-06 1% No 1.05E-09 1% No 2.54E-06 1% 

No No No 3.19E-09 1% No 4.19E-06 1% No 8.48E-10 1% No 2.26E-06 1% 

- No - - - No 4.24E-06 1% - - - No 2.29E-06 1% 

- No - - - No 1.62E-07 0% - - - No 8.72E-08 0% 

- No - - - No 2.78E-05 4% - - - No 1.50E-05 4% 

- No - - - No 1.85E-08 0% - - - No 1.00E-08 0% 

I 4E-07 7E-04 1E-07 4E-04 I 
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Table 8-21: Risk-Based Screening of Indoor Air from Groundwater for (Current/Future) Industrial Receptor 
Preliminary Remedial Goals 

RMEPRGs CTEPRGs 

Maximum 
Detect in Estimated Non- Non-

Groundwat Groundwater Indoor Air Carcinogenic carcinogeniC Carcinogenic carcinogenic 

Number of Sample er EPC Concentration PRG PRG PRG PRG 

Chemical Detects Size FOD (ugIL)" (ugIL)b (mglm3
) (mglm3

) (mglm3
) (mglm1 (mglm 3

) 

Volatile Organic Chemicals (ugll) by Method 8260B 
4-Methyt-2-pentanone 3 111 3% 1.3SE+01 1.3SE+01 6.56E-06 - 4.39E+OO - 6.91E+00 

Chloroform 2 111 2% 9.50E-01 9.50E-01 1.60E-OS 1.77E-04 7.1SE-02 1.0SE-03 1.12E-01 
Methyl ethyt ketone 1 111 1% 1.00E+OO 1.00E+OO 2.33E-07 - 7.1SE+oO - 1.12E+01 

Methyt tert-butyl ether 1 111 1% 2.SSE+OO 2.S5E+OO 7.35E-06 7.9SE-03 4.38E+OO 4.73E-02 6.S9E+OO 

Methylene chloride 2 111 2% 6.60E-01 6.60E-01 6.SSE-06 8.72E-03 4.38E+OO S.20E-02 6.89E+00 

Semivolatlle Organics (8270C-5IM) (ugIL) 

Acenaphthene 3 103 3% 1.SSE+OO 1.SSE+OO 4.64E-07 - 3.07E-01 - 4.82E-01 

Fluorene 1 103 1% 1.00E-01 1.00E-01 1.18E-08 - 2.04E-01 3.21E-01 

Naphthalene 1 103 1% 3.50E-02 3.50E-02 4.37E-08 - 4.39E-03 - 6.91E-03 

Pyrene 1 9 11% 9.60E-01 9.60E-01 1.01E-09 - 1.S3E-01 - 2.41E-01 

Cumulative Incremental Ufetlme Cancer Risk/Hazard Index: 

Notes. 

• Maximum detect Is the maximum detected concentration of an analyte in the medium. 

b EPC Is the maximum detected concentration since there are too few number of detections (less than 11) to estimate a UCL of a mean concentration using ProUCL. 

e Incremental cancer risk = 1 E'{)6 x (EPe I RME Carcinogenic PRG) 

d Hazard Quotient (HQ) = EPC I RME Noncarcinogenic PRG 

• Incremental cancer risk = 1 E.{)6 x (EPC I CTE Carcinogenic PRG) 

/ t HQ = EPC I CTE Noncarclnogic PRG 
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RME Evaluation CTE Evaluation 

EPA Region 9 PRGs Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Incremental Contribution >PRG % Contribution >PRG Incremental Contribution >PRG Contribution 

>PRG (ca) >PRG (nc) >PRG (ca) Cancer Riske to Risk (nc) HQd to HI (ca) Cancer RiskO to Risk (nc) HQt to HI 

- No - - - No 1.49E-06 1% - - - No 9.50E-07 1% 

No No No 9.07E-08 98% No 2.24E-04 93% No 1.S2E-OS 98% No 1.42E-04 93% 

- No - - - No 3.2SE-08 0% - - - No 2.07E-08 0% 

No No No 9.2SE-10 1% No 1.6SE-06 1% No 1.SSE-10 1% No 1.07E-06 1% 

No No No 7.S1E-10 1% No 1.S0E-06 1% No 1.26E-10 1% No 9.S1E-07 1% 

- No - - - No 1.S1E-06 1% - - - No 9.62E-07 1% 

- No - - - No S.77E-OS 0% - - - No 3.67E-08 0% 

- No - - - No 9.94E-06 4% - - - No 6.32E-06 4% 

- No - - - No 6.62E-09 0% - - - No 4.21E-09 0% 

9E-08 I 2E-04 2E-08 2E-04 
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Soil Vapor Migration of VOCs from Soil. The evaluation of potential soil vapor migration into indoor 
air resulted in estimated ILCR under the assumed residential land use of 4xl 0-6 for the RME scenario 
and 9xlO-7 for the CTE scenario (Table 8-15). Only the RME estimate is within the risk 
management range of 10-6 to 10-4

• Most of the potential carcinogenic risk (98 percent) is due to 
hexachlorobenzene, which was detected in only one of nine subsurface soil samples. Noncancer 
hazard estimates from the potential exposure to VOCs in indoor air were below 0.01 for both RME 
and CTE scenarios. Using the J&E Model, the single detection of hexachlorobenzene resulted in an 
estimated indoor air concentration of 1.47E-05 mg/m3

• This concentration in air exceeds the EPA 
Region 9 ambient air PRG of 4.20E-06 mg/m3

• 

B.S.7.2 INDUSTRIAL LAND USE EVALUATION 

As indicated in Section 8.1.2, the Tier lA screening includes the evaluation of the default industrial 
scenario, in addition to evaluation of the default residential scenario. Therefore, exposure to surface 
and subsurface soil for the industrial scenario was evaluated. Tables 8-16 and 8-17 present the 
comparisons between EPCs and the EPA Region 9 industrial PRGs for surface and subsurface soils, 
respectively. The following discussion summarizes the carcinogenic risk and noncancer hazard 
estimated for surface and subsurface soil under the industrial land use scenario. These tables indicate 
that certain COPCs contribute to an incremental carcinogenic risk above EPA permissible levels. 

Surface Soil (O-foot to 1-foot bgs). EPCs for chemical data for surface soil collected from AA 3 
were compared to EPA Region 9 industrial soil PRGs and calculated PRGs for evaluating RME and 
CTE scenarios (Table 8-16). The following discussion summarizes the carcinogenic risk and 
noncancer hazard estimated for surface soil under the industrial land use scenario. 

Carcinogenic Risk. The cumulative carcinogenic risk for the surface soil under an assumed RME 
scenario of an industrial land use is lxlO-5

, which is within the risk management range of 10-6 to 10-4
• 

The cumulative risk under the CTE scenario is 5xl0-7
, which is below range. Excluding the 

contribution of metals at background levels, the RME cancer risk decreases to 8xl0-6 while the CTE 
estimate decreases to 4xlO-7

• Under the RME scenario, arsenic, B[a]P equivalent concentration and 
2,3,7,8-TCDD TEQ constitute 19 percent, 73 percent and 8 percent, respectively of the excess cancer 
risk. Arsenic is present within its background levels. Carcinogenic PARs contributing to the B[a]P 
equivalent were detected in 7 of 33 surface soil samples. Various dioxinlfuran congeners were 
detected in all 9 surface soil samples analyzed for dioxins/furans with the maximum concentration of 
each congener included in the 2,3,7,8-TCDD equivalent. 

Noncarcinogenic Hazard. The cumulative noncancer hazards associated with potential exposure to 
surface soil under the RME and CTE scenarios are expressed as HIs of 0.06 and 0.01, respectively, 
which are below the target HI of 1. Vanadium, arsenic and manganese comprise much of the 
noncancer hazard. Excluding the contribution of metals at background levels, non-cancer HIs 
decrease to less than 0.01 for both RME and CTE scenarios. 

Maximum detected concentrations of arsenic, B[a]P equivalent concentration, and 2,3,7,8-TCDD 
TEQ in surface soils exceeded the industrial PRGs under the RME scenario. These COPCs were 
further evaluated in the SSRBE. Maximum concentrations of B[a]P equivalent concentration, 
antimony, arsenic, barium, cadmium, chromium, nickel and selenium exceeded the SSLs. 

Subsurface Soil (O-foot to 10 feet bgs). EPCs for chemical data for subsurface soil collected from 
AA 3 were compared to EPA Region 9 industrial soil PRGs and calculated PRGs for evaluating 
RME and CTE scenarios (Table 8-17). The following discussion summarizes the carcinogenic risk 
and noncancer hazard estimated for subsurface soil under the industrial land use scenario. 
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Carcinogenic Risk. The cumulative carcinogenic risk from exposure to the COPCs in subsurface soil 
at AA 3 under an assumed RME scenario of an industrial land use is lxl0-5

, which is within the risk 
management range of 10-6 to 10-4

• Arsenic, B[a]P equivalent concentration and 2,3,7,8-TCDD TEQ 
constitute 19 percent, 71 percent, and 8 percent of the incremental cancer risk. Under an average or 
CTE scenario, the cumulative incremental cancer risk is 5xlO-7

, which is below the risk management 
range of 10-6 to 10-4

• Excluding the contribution of metals at background levels, the RME cancer risk 
decreases to 8xlO-6 while the CTE estimate decreases to 4xlO-7

• Arsenic is present within its 
background levels. Carcinogenic P AHs contributing to the B[a]P equivalent concentration were 
detected in 7 of 33 subsurface soil samples. Various dioxinlfuran congeners were detected in all 11 
subsurface soil samples analyzed for dioxins/furans with the maximum concentration of each 
congener included in the 2,3,7,8-TCDD equivalent 

Noncarcinogenic Hazard. The cumulative noncancer hazards associated with potential industrial 
exposure to subsurface soil at AA 3 under the RME and CTE scenarios are expressed as HIs of 
0.06 and 0.01, respectively. As with surface soil, vanadium, arsenic and manganese comprise much 
of the noncancer hazard in subsurface soil. Excluding the contribution of metals at background 
levels, non-cancer HIs decrease to less than 0.01 for both RME and CTE scenarios. 

Maximum detected concentrations of arsenic, B[a]P equivalent concentration and 2,3,7,8-TCDD 
TEQ in subsurface soils exceeded the industrial PRGs under the RME scenario. These COPCs were 
carried forward to the SSRBE. Maximum concentrations of benzene, methylene chloride, 
hexachlorobenzene, B[a]P equivalent concentration, antimony, arsenic, barium, cadmium, 
chromium, nickel and selenium exceeded the SSLs. 

Soil Vapor Migration ofVOCsfrom Soil. The evaluation of potential soil vapor migration into indoor 
air resulted in estimated ILCR under the assumed industrial land use of 8x 10-7 for the RME scenario 
and lxlO-7 for the CTE scenario (Table 8-18). Both cancer risk estimates are below the risk 
management range of 10-6 to 10-4

• Most of the potential carcinogenic risk (98 percent) is due to 
hexachlorobenzene, which was detected in only one of nine subsurface soil samples. Noncancer 
hazard estimates from the potential exposure to VOCs in indoor air were below 0.01 for both RME 
and CTE scenarios. 

B.S.7.3 GROUNDWATER RBS 

Groundwater results from nine rounds of sampling (conducted from October and November 2002 to 
February 2007) were combined. Groundwater EPCs were compared to Region 9 tap water PRGs for 
residential use under the RME scenario and calculated, site-specific PRGs for the CTE scenario. The 
summary of the RBS comparison is presented in Table 8-19. 

Groundwater was evaluated as a source for drinking water with tap water PRGs being developed 
only under a residential land use scenario. Carcinogenic and non-carcinogenic risk evaluation was 
performed for unfiltered groundwater at AA 3 under the residential land use scenario (Table 8-19). 
The following discussion summarizes the carcinogenic risk and noncancer hazard estimated for 
groundwater under the residential land use scenario. 

Carcinogenic Risk. Under an RME scenario, the cumulative incremental cancer risk associated with 
potential residential exposure to unfiltered groundwater is 3xl0-4, which exceeds the action 
level (10-4) typically associated with remediation requirements. Arsenic accounted for 76 percent of 
the risk estimate. The incremental cancer risk under an average or CTE scenario is 5xlO-5

• 
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Noncarcinogenic Hazard. The cumulative noncancer hazard associated with potential exposure to 
the EPC in groundwater is expressed as HIs of 7 and 6 under the RME and CTE scenarios, 
respectively. The primary contributors to the noncancer hazard estimate are the metals thallium (44 
percent), arsenic (14 percent), antimony (11 percent), and vanadium (11 percent). 

Eight chemicals detected in groundwater, namely antimony, arsenic, chromium, manganese, 
thallium, vanadium, chloroform and B[a]P equivalent had maximum detected concentrations that 
exceeded the Region 9 tap water PRGs for residential use. 

Soil Vapor Migration of VOCs from Groundwater. The evaluation of potential soil vapor migration 
of VOCs emanating from groundwater into indoor air resulted in estimated ILCR under the assumed 
residential land use of 4x10-7 for the RME scenario and lxlO-7 for the CTE scenario (Table 8-20). 
Most of the potential carcinogenic risk (98 percent) is due to chloroform, which was detected in only 
2 of 111 groundwater samples. Noncancer hazard estimates from the potential exposure to VOCs in 
indoor air are below 0.001 for both RME and CTE scenarios. 

For the industrial worker potentially exposed to VOCs in an indoor setting, the estimated ILCR 
under the assumed industrial use is 9x1O-8 for the RME scenario and 2x1O-8 for the CTE scenario 
(Table 8-21). Noncancer hazard estimates from the potential exposure to VOCs in indoor air are 
below 0.001 for both RME and CTE scenarios. 

B.5.7.4 RISK-BASED SCREENING SUMMARY 

The risk-based screening assessment of AA 3 evaluated surface soil, subsurface soil and 
groundwater for potential residential exposure, and evaluated surface soil and subsurface soil for 
potential industrial exposure. Risks were evaluated under RME and CTE scenarios. In addition, 
potential risks associated with the inhalation of volatile chemicals that have migrated from 
subsurface soil or groundwater into buildings were evaluated for both the residential and industrial 
exposure scenarios. A summary of those risks is presented in Table 8-22. 

The evaluation of surface soil scenarios under the RME scenario resulted in potential ILCRs that 
exceeded the target incremental cancer risk level of 10-6 for both the future resident (ILCR = 4x1O-5) 
and industrial worker (ILCR = lxlO-5). Under the CTE assumption, these risk estimates decrease to 
4x1O-6 for the resident and 5x1O-7 for the industrial worker. The incremental cancer risk estimates for 
subsurface soil remains the same for both residential and industrial exposure scenarios. Without the 
contribution of background metals, the ILCRs decrease approximately 20 percent because arsenic is 
present at background levels and is not included in the cancer risk estimates. Regardless of the soil 
interval or receptor, B[a]P equivalent concentrations contribute most to these risk estimates. 

Estimated non-cancer HI for the resident exposed to surface soil under the RME scenario is 
approximately 1, with iron and vanadium each contributing significantly (25 percent or more) to the 
hazard. Using the CTE assumption, the HI is reduced to less than 1. The HI for exposure to the 
subsurface by future potential residents under the RME scenario remains at 1, while the HI under the 
CTE scenario remains below the target hazard of 1. For the industrial worker, hazard estimates are 
below 1 for both surface and subsurface soil. 

Risks/hazards associated with potential soil vapor migration into indoor air from subsurface soil 
were evaluated for both the residential and industrial land uses. Assuming the RME scenario, the 
ILCRs is estimated as 4x1O-6 for the residential land use and 8x1O-7 for the industrial land use. Under 
the CTE scenario, these estimates decrease to 9x1O-7 and lxlO-7, respectively. Most of the potential 
carcinogenic risk (98 percent) is due to hexachlorobenzene, which was detected in only one of nine 
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subsurface soil samples. Noncancer hazard estimates from the potential exposure to VOCs in indoor 
air are less than 0.01 for both residential and industrial land use scenarios. 

The evaluation of groundwater resulted in a potential ILCR for the future on-site resident under the 
RME scenario (ILCR = 3xlO-4

) that exceeded the target incremental cancer risk level of 10-6
• Under 

the CTE scenario, this risk estimate is reduced to 5xlO-5
• Most of this risk is due to arsenic, which 

was detected in 40 percent of the groundwater samples. The EPC of 11.0 Ilg/L for arsenic is based on 
the 95 percent UCL and exceeds the current EPA MCL of 10 Ilg/L. Fifteen of the 46 detections 
exceeded this MCL. 

Evaluation of non-cancer hazards associated with on-site exposure to groundwater resulted in an 
estimated HI of 7, which was due to the presence of thallium, vanadium, arsenic and antimony. 
Under the CTE scenario, the estimated HI is reduced to 6. As the maximum detected concentrations 
and EPCs for arsenic and thallium exceed respective PRGs, target organ segregation was considered 
unnecessary since the resulting HIs would not significantly change and would remain above the 
target hazard of 1 for certain target organs. Because groundwater is evaluated for its most beneficial 
use (Le., residential use as a drinking water source), it was not further evaluated for industrial use. 

Attenuation processes including groundwater mixing, biodegradation and chemical retardation will 
expectedly reduce chemical concentrations in groundwater as it moves away from the site. Because 
chemical concentrations are lower in groundwater moving away from the source area, risks 
associated with exposure to groundwater for potential future off-site residents would be less. The 
likelihood of groundwater in the vicinity to be used for residential drinking water is unknown but 
expected to be low. 

Potential cancer risks associated with potential vapor emission from groundwater into indoor air 
were evaluated for residential and industrial land uses. Regardless of the receptor or exposure 
assumption (RME or CTE), ILCR estimates were below lxl0-6 and non-cancer HIs were below 1. 

California-Approved Toxicity Information 

Toxicity information from the California Environmental Protection Agency (Cal-EPA), OEHHA, 
was substituted into the various PRG equations to derive a second set of receptor-specific PRGs for 
each medium. Those chemicals with different toxicity criteria, which produce different PRGs are 
incorporated into each risk table (Tables EI-5 through EI-13 in Appendix El). A summary of the 
ILCRs and noncancer HIs that use the Cal-EPA toxicity information is presented in Table 8-23. 

Incorporating California-modified toxicity values, the evaluation of surface soil exposure under the 
RME scenario resulted in ILCRs of 9xl0-5 for the resident and 2xlO-5 for the industrial worker. 
ILCR from subsurface soil exposure remains approximately the same as that for surface soil for both 
the resident and industrial worker. Risk estimates that utilize California-modified toxicity values are 
approximately 2'l1 times higher than when estimated using EPA Region 9 PRGs. The main reason for 
this increase is that California assigns a higher (Le., more toxic) slope factor for arsenic. Without the 
contribution of background metals, the ILCRs decrease approximately 50 percent because arsenic is 
present at background levels and is not included in the cancer risk estimates. 

The California-approved screening value for lead is 150 mg/kg. Despite this value being lower than 
the Federal screening value of 400 mg/kg, lead concentrations in soil at AA 3 (including the 
maximum detected concentration of 20.7 mg/kg) remain below this screening value. 
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Table 8-22: Summary of Incremental Ufetime Cancer Risks and Cumulative Noncancer Hazard Indices for Default Receptors Under 
RME and CTE Evaluations 

Type Residential Industrial 
RME CTE RME CTE 

Surface Soil - Including Background 
ILCR 4E-05 4E-06 1E-05 5E-07 

S(alP equiv. 68% 66% 73% 68% 

arsenic 23% 24% 19% 23% 

TCDDTEQ 9% 10% 8% 9% 

HI 1 0.09 0.06 0.01 
arsenic 10% 0% 21% 20% 

iron 38% -' -' -' 
manganese 8% 24% 17% 16% 

vanadium 25% 72% 46% 50% 

Surface Soil -.Excluding Background 
ILCR 3E-05 3E-06 BE-06 4E-07 

S(alP equiv. BB% 87% 90% 8B% 
arsenic - - - -
TCDDTEQ 12% 13% 10% 12% 

HI 0.7 0.003 0.003 <0.001 
arsenic - - - -
iron 76% 

_a -' -' 
manganese - - - -
vanadium - - - -
u su ace S b rf oi - nc u ng ac tgroun S I I I di B k d 

ILCR 4E-05 4E-06 1E-05 5E-07 
S(alP equiv. 66% 65% 71% 67% 

arsenic 23% 24% 19% 22% 

TCDDTEQ 9% 10% 8% 9% 

HI 1 0.1 0.06 0.01 
arsenic 10% 19% 20% 20% 

iron 37% -' -' -' 
manganese 8% 16% 16% 16% 

vanadium 25% 49% 46% 49% 

Subsurface Soil - Excluding Background 
ILCR 3E-05 3E-06 BE-06 4E-07 

S(alP equiv. 86% 85% 89% 87% 

arsenic - - - -
TCDDTEQ 12% 13% 10% 12% 

HI 0.7 0.004 0.003 <0.001 
arsenic - - - -
iron 75% -' -' -' 
manganese - - - -
vanadium - - - -

Indoor Air - Vapor Emission from Soil 
ILCR 4E-06 9E-07 BE-07 1E-07 

Hexachlorobenzene 98% 98% 98% 98% 

HI 0.006 <0.001 <0.001 <0.001 
Hexachlorobenzene 85% - - -

Groundwater 
ILCR 3E-04 5E-05 Not Evaluated Not Evaluated 

arsenic 76% 77% 
HI 7 6 Not Evaluated Not Evaluated 

antimony 11% 12% 

arsenic 14% 14% 

thallium 44% 44% 

vanadium 11% 10% 

Indoor Air - Vapor Emission from Groundwater 
ILCR 4E-07 1E-07 9E-OB 2E-OB 

Chloroform 98% 98% 98% 98% 

HI <0.001 <0.001 <0.001 <0.001 
NOTES: 
• Noncancer from iron cannot be estimated as the PRG is the maximum concentration of 100,000 mg/kg and not risk-based. 
B(a)P = benzo(a)pyrene PRG = preliminary remediation goal 
CTE = central tendency exposure RME = reasonable maximum exposure 
EPC = exposure point concentration TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin 
HI = hazard index TEO = toxicity equivalency quotient 
IlCR = incremental lifetime cancer risk - = not evaluated < = less than 
mg/kg = milligrams per kilogram % = percent 
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Using California-modified toxicity values, the evaluation of potential soil vapor migration from 
subsurface soil into buildings resulted in ILCRs of 4xlO-6 for the resident and IxlO-6 for the industrial 
worker. Under the CTE scenario, these estimates decrease approximately 75 percent. 
Hexachlorobenzene represents most of the ILCR and noncancer hazard. 

The evaluation of direct groundwater exposure using California-modified toxicity values resulted in 
an increase in the estimated cancer risk to 1x10-3 under the RME scenario. This increase is also due 
to the higher cancer slope factor for arsenic. While no site-specific background value of arsenic in 
groundwater has been determined, the levels detected are likely naturally occurring and not due to 
activities of the site. 

The evaluation of potential soil vapor migration from groundwater into buildings resulted in ILCRs 
of 1xlO-7 for the resident and 2xlO-8 for the industrial worker. Under the CTE scenario, these 
estimates decrease approximately 75 percent. Chloroform represents most of the ILCR and 
noncancer hazard associated with the indoor inhalation of volatile chemicals from groundwater. 

8.6 SITE-SPECIFIC RISK-BASED EVALUATION 

This section presents the process for conducting site-specific risk-based evaluations (or screening 
PREs under the EPA Region 9 terminology) for site-specific receptors exposed to chemicals in 
surface soil and subsurface soil. The SSRBE presents risks for the future on-site construction worker, 
on-site escorted visitor, on-site agricultural worker and on-site recreational user potentially exposed 
to COPCs in surface soil and subsurface soil at AA 3. Residential and industrial workers are also 
site-specific receptors, but because the risks for them were previously presented in the RBS, risks are 
not completely re-evaluated in the SSRBE to avoid redundancy. In the SSRBE, site-specific RBCs 
(i.e., PRGs) were developed for site-specific land use and exposure conditions not addressed during 

'\ PRG development for EPA Region 9. 
) 

) 

) 

8.6.1 Selection of COPCs 

For the SSRBE, COPCs were identified as those chemicals in the RBS evaluation with maximum 
detected concentrations in surface soil or subsurface soil that exceeded their respective soil PRG. 
Because groundwater was only evaluated for its most beneficial (i.e., residential) use, groundwater is 
not evaluated in the SSRBE. The COPCs associated with surface and subsurface soil are arsenic, 
B[a]P equivalents, and 2,3,7,8-TCDD TEQ. 

Where the maximum detected concentration for an inorganic constituent was within background 
levels, the presence of this inorganic COPC was not considered attributable to site-related activities. 
ILCRs and noncancer HIs were estimated both with and without contribution from naturally­
occurring inorganic constituents. Derivation of the soil background concentrations is presented in the 
Final Technical Memorandum, Background and Reference Levels, Remedial Investigations, Marine 
Corps Air Station, El Taro, California (BNI 1996). 

8.6.2 Receptor Selection and Exposure Factors 

The site is located in a semi-urban setting and corresponding mix of land uses. Such uses include 
residential, industrial, and agricultural use. Future use plans for the site may include residential use. 
As noted in Section 8.4, because reuse has not been defined, several receptors were also evaluated to 
provide risk managers with risk estimates for alternate receptor scenarios. These receptors consist of 
visitors to the site, construction workers, agricultural workers, and individuals engaging in 
recreational activities. Activities that receptors may engage in are discussed below and a summary of 
the exposure factors used in deriving the site-specific, receptor PRGs is presented in Table 8-24. 
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Visitors. Visitors are not anticipated to be on the site without direct supervision or authorization. 
Their activities are expected to be limited to attending meetings, observing current work activities, 
reviewing land use plans, and other similar tasks. Another possibility is the presence of escorted 
juveniles ages 6 to 16 during various coordinated activities such as a school field trip. Only contact 
with surface soil is anticipated. It is not unreasonable to assume that such visitors may access the site 
one day per month. However, in order to maintain sufficient conservatism in the assessment, visitors 
are assumed to access the site one day each week of the year (minus 2 weeks vacation) or 50 days 
per year. Because activities will not generally involve purposeful contact with soil (as may occur 
with agricultural workers), soil ingestion rates for both the adult and juvenile are assumed to be equal 
to those used for an adult resident (i.e., 100 mg/day). The skin surface area of 4,073 cm2 available for 
dermal contact and the mean body weight of 39.8 kg for the juvenile were calculated using 
information from EPA's Child-Specific Exposure Factors Handbook (EPA 2002a). Calculations are 
presented in Attachments El-3 and El-4. Remaining exposure factors are provided in Table 8-24. 

Construction/Utility Workers. Exposure-relevant activities in which construction/utility workers 
may be engaged will typically include limited manual digging (substantial digging is typically done 
using mechanical equipment, which is likely to reduce the potential for exposure to soil), shoring 
excavation sidewalls, and removing and installing footings or utilities. In most instances, excavations 
are anticipated to be relatively shallow (i.e., 3 feet to 5 feet bgs). However, in situations that may 
require deeper excavations, such as the construction of additional buildings, excavation may be as 
deep as 10 feet. Due to the nature of the work, these receptors could be exposed to surface and 
subsurface soil during excavation work. Construction or utility work is expected to be of a relatively 
short-term periodic nature. For purposes of evaluating this receptor group, it is assumed that the 
construction/utility workers may access the site quarterly for two weeks. This results in an exposure 
frequency (EF) of 8 weeks per year or 40 days per year. Because activities will not generally involve 
purposeful contact with soil (as may occur with agricultural workers), soil ingestion rate is assumed 
to be equal to the occupational rate of 330 mg/day recommended for occupational settings (EPA 
2002b). The remaining exposure factors for assessment of this receptor group are provided in Table 
8-24. 

Agricultural Workers. Agriculture in the area is a high yield, relatively mechanized process. It does 
not generally involve hand digging, harvesting, or manual irrigation. Nonetheless, such workers still 
spend a substantial amount of time on or near site soil, potentially resulting in exposures to soil. 
Water consumption during the course of agricultural work is very high. However, for potable 
purposes, clean water is provided to workers from off-site sources and is designated as such. Thus, 
ingestion of contaminated water is unlikely. However, irrigation systems may result in water 
aspiration that can facilitate dermal and inhalation exposure routes. 

For the purposes of evaluating risk to this receptor group, key exposure factors for soil exposures 
include soil ingestion rate and skin contact area. The soil ingestion rate is assumed to be greater than 
that for a regular occupational worker because of the nature of the work activity. However, due to 
the typical mechanization of most agricultural equipment, expected soil ingestion rate would likely 
be lower than that for a child resident because of the latter's closer proximity to soil and expected 
behaviors such as playing or digging in soil that increase a child's soil ingestion rate. The value of 
150 mg/day is the average between the expected soil ingestion rate for a worker in the occupational 
setting and the child resident. Exposed skin surface area is set at 5,700 square centimeters (cm2

) and 
assumes the worker is wearing shorts and short-sleeve shirt during seasonally hot weather. The 
inhalation rate of 1.5 m3/hour is based on a mean rate for outdoor workers engaged in moderate 
activities (EPA 1997a). Remaining exposure factors for assessment of this receptor group are 
provided in Table 8-24. 
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Table 8-23: Summary of Incremental Lifetime Cancer Risks and Cumulative Noncancer Hazard Indices for Default Receptors 
EE tI tit< tI Under RME and CT valua ons Using Cal-EPA Toxicity norma on 

Type Residential Industrial 
RME I eTE I RME I eTE 

Surface Soil - Including Background 
ILCR 9E-05 1E-05 2E-05 1E-06 

B(alP equiv. 39% 40% 46% 40% 

arsenic 58% 57% 51% 24% 

TCDDTEO 3% 3% 3% 3% 

HI 1 0.09 0.06 0.01 
arsenic 10% 0% 21% 24% 

iron 38% -" -" -" 
manganese 8% 22% 14% -
vanadium 26% 74% 48% 61% 

Surface Soil - Excluding Background 
ILCR 4E-05 5E-06 1E-05 5E-07 

B(alP equiv. 93% 93% 94% 93% 

arsenic - - - -
TCDDTEO 7% 7% 6% 7% 

HI 0.7 0.003 0.003 <0.001 
arsenic - - - -
Iron 76% -" -" -" 
manganese - - - -
vanadium - - - -

Subsurface Soil - Including Background 
ILCR 9E-05 1E-05 2E-05 1E-06 

B(alP equiv. 39% 39% 45% 40% 

arsenic 58% 57% 51% 56% 

TCDDTEO 3% 3% 3% 3% 

HI 1 0.1 0.06 0.01 
arsenic 10% 20% 21% 24% 

iron 38% -" -" -" 
manganese 8% 15% 14% -
vanadium 25% 49% 47% 60% 

Subsurface Soil - Excluding Background 
ILCR 4E-05 5E-06 1E-05 SE-07 

B(alP equiv. 92% 91% 93% 91% 

arsenic - - - -
TCDDTEO 7% 7% 6% 7% 

HI 1 0.004 0.005 <0.001 
arsenic - - - -
iron 75% -" - " -" 
manganese - - - -
vanadium - - - -

Indoor Air - Vapor Emission from Soil 
ILCR 4E-06 1E-06 1E-06 2E-07 

Hexachlorobenzene 95% 95% 95% 95% 

HI 0.006 <0.001 <0.001 <0.001 
Hexachlorobenzene 81% - - -

Groundwater 
ILCR 1E-03 3E-04 Not Evaluated Not Evaluated 

arsenic 93% 93% 

HI 10 6 Not Evaluated Not Evaluated 
antimony 8% 12% 

arsenic 23% 14% 

manganese 10% 6% 

thallium 32% 44% 

vanadium 8% 10% 

I d n oor Ai V r- apor E f mtss on rom G d roun wa er 
ILCR 1E-07 3E-08 2E-08 4E-09 

Chloroform 88% 88% 88% 88% 

HI <0.001 <0.001 <0.001 <0.001 

Notes: 
• Noncancer from iron cannot be estimated as the PRG is the maximum concentration of 100.000 mg/kg and not risk-based. 

'\ B(a)P = benzo(a)pyrene PRG = preliminary remediation goal 
) CTE = central tendency exposure RME = reasonable maximum exposure 

EPC = exposure point concentration TCDD = 2.3.7.8-tetrachlorodibenzo-p-dioxin 
HI = hazard index TEO = toxicity equivalency quotient 
ILCR = incremental lifetime cancer risk - = not evaluated < = less than 
mg/kg = milligrams per kilogram % = percent 
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Table 8-24' Exposure Factors for Site-Specific Risk-Based Evaluation for All Scenarios 
Construction/Utility Construction/Utility Escorted Visitor-RME Escorted Vlsitor-CTE Agricultural Agricultural Recreational Visitor-RME 

Parameter Definition 

IngR(s) Ingestion Rate of Soils (mgld) 
Fraction Ingestion from Source-

FI(s) soils(unitless) 

InhR Inhalation Rate (m /hr) 

PEF Particlate Emission Factor (m /kg) 

SA Exposed Surface Area (cm') 

AF Adherence Factor (mglcm ) 

ABS Absorption Factor (unitless) 
arsenic; dioxins 

cadmium 
VOCs; inorganics 
SVOCs 
PAHs 

ET Exposure Time (hr/d) 

EF Exposure Frequency (dIyr) 
ED Exposure Duration (yr) 

CF Conversion Factor (kglmg) 

BW Body Weight (kg) 
AT Averaging Time (d): 

Noncarcinogenic 
Carcinogenic 

TCR Target Cancer Risk 
THQ Target Hazard Quotient 

NOTES 

RME = reasonable maximum exposure 
CTE = central tendency exposure 
c-s = chemical specific 
mgld = milligrams per day 
m3thr = cubic meters per hour 
m3/kg = cubic meters per kilogram 
cm2 = square centimeters 
mg/cm2 = milligrams per square centimeter 
hr/d = hours per day 
d/yr = days per year 
kglmg = kilogram per milligram 

(a) 

(b) 

(c) 
(d) 
(e) 
(f) 
(g) 

(h) 
(i) 
(J) 

(k) 
(L) 

Worker-RME 

330 

1.0 

2.5 
1.32E+09 

3,300 
0.300 

COs 

0.03 
0.001 

0 
0.1 
0.13 

8 
250 
3.0 

1.0E-06 
70 

1,095 
25,550 
1.0E-06 

1.0 

Worker-CTE Adult 

165 100 

0.5 1.0 

1.3 1.0 
1.32E+09 1.32E+09 

3,300 5,700 
0.140 0.07 

c-s c-s 
0.03 0.03 
0.001 0.001 

0 0 
0.1 0.1 

0.13 0.13 
8 6.0 

250 50 
0.5 20 

1.0E-06 1.0E-06 
70 70 

183 7,300 
25,550 25,550 
1.0E-06 1.0E-06 

1.0 1 

PAHs = polyaromatic hydrocarbons 
SVOCs = semi-volatile organic compounds 
VOCs = volatile organic compounds 
EPA = Environmental Protection Agency 
EFH = exposure factor handbook 
m3/day = cubic meter per day 

PEF = particulate emission factor 

Juvenile Adult Juvenile Worker-RME Worker-CTE Adult 

100 50 50 150 100 100 

1.0 0.5 0.5 1.0 0.5 1.0 
1.0 0.83 0.58 1.5 1.1 3.2 

1.32E+09 1.32E+09 1.32E+09 1.32E+09 1.32E+09 1.32E+09 
4,073 5,700 4,073 5,700 3,300 5,700 

0.2 0.010 0.040 0.448 0.117 0.084 
c-s c-s c-s c-s c-s c-s 

0.03 0.03 0.03 0.03 0.03 0.03 
0.001 0.001 0.001 0.001 0.001 0.001 

0 0 0 0 0 0 
0.1 0.1 0.1 0.1 0.1 0.1 

0.13 0.13 0.13 0.13 0.13 0.13 
6.0 3.0 3.0 10 6 1 
50 12 12 250 125 150 
10 9 9 25 6.6 20 

1.0E-06 1.0E-06 1.0E-06 1.ooE-06 1.ooE-06 1.00E-06 
39.8 70 39.8 70 70 70 

3,650 3,285 3,285 9,125 2,409 7,300 
25,550 25,550 25,550 25,550 25,550 25,550 
1.0E-06 1.0E-06 1.0E-06 1.00E-06 1.00E-06 1.00E-06 

1 1 1 1.0 1.0 1.0 

• RME value for the construction worker taken from Supplemental Guidance for Developing Soil Saeening Levels for Superfund Sites, December 2oo2b, OSWER 9355.4-24. CTE value of 165 mglday assigned 112 the RME value. Ingestion rate 

for escorted visitor (adult or juvenile) or recreational user (adult or juvenile) under the RME scenario Is assumed to equal that of the adult resident. CTE value of 50 mglday Is recommended in EPA's Standard Default values (EPA 1991d). 

RME value for the agricultural woker Is assumed to be half way between that for the adult occupational setting (100 mg/kg) and the child resident (200 mg/kg). The CTE value Is set equal to the EPA Region 9 default value for occupational exposures. 

b Assumes 100% of daily intake is from the contaminated source under the RME scenario and only 50 percent under the CTE scenario based on limited hours at the contaminated area. 

c (Table 5-23 of EFH 1997a). RME value for construction worker Is based on heavy activities during short-term exposures for outdoor workers whereas the CTE value Is the hourly average. RME values for adult and juvenile escorted visitors 

assume light activities during short-term exposures. CTE values for the adult and juvenile visitor are based on daily inhalation rate of 20 mO/day for the adult (EPA Region 9 default, 2004b) and a mean daily inhalation 

rate for males of 14 mO/day. RME and CTE values for the agricultural worker are the hourly rates for outdoor workers involved with moderate and slow activities, respectively. RME and CTE values for the 

adult and juvenile recreational user assume the adult and child hourly rates involved with heavy and moderate activities, respectively. 

d Default PEF for Region 9 PRGs (2004a) 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment [Dermal Guidance]) (EPA 2004c). RME and CTE values for the construction worker taken 

from Exhibit 3-5 for industrial exposures. RME and CTE values for the escorted visitor and recreational user include the adult value recommended In Exhibit 3-5 for adult residents. Value for juvenile Is an age-weighted value for 6-16 year old 

Juvenile 

100 

1.0 

1.9 
1.32E+09 

4,073 
0.250 

c-s 
0.03 
0.001 

0 
0.1 

0.13 
1 

150 
10 

1.00E-06 
39.8 

3,650 
25,550 

1.00E-06 
1.0 

males and females for exposure to head, hands, forearms and lower legs (Appendix C-1)(calculation in Table E1-1 of Attachment E1). CTE value for agricultural worker Is equal to the adult industrial worker, RME was assumed equal to a resident with exposure 

to head, hands, forearms and lower legs. 

f RME and CTE values the 95th percentile and geometric mean of weighted adherence factors presented in the EPA Dermal Guidance (2004c). Those for the construction worker and escorted visitor are taken from Exhibit 3-3, with values for the latter assumed 

to be the same as adult and child residents. RME and CTE values for the agricultural worker are set equal to values for farmers and those for the adult and juvenile recreational visitors are set equal to soccer players (Exhibit C-2). 

g Chemical-specific values as presented in Exhibit 3-4 of the Dermal Guidance (EPA 2004c) 

h RME and CTE value for construction worker assumes the entire 8-hour work day is spent at the site. RME value for the escorted visitor assumes a reasonable high-end value of 6 hours per visit;CTE value assigned % of RME or 3 hours. 

The RME and CTE values of 10 hours and 6 hours for the agricultural worker were assumed. RME value for the recreational user assumes an exposure of 1 hour, CTE value assigned % of RME or 0.5-hour. 

Recreational Visitor-CTE 
Adult Juvenile 

50 50 

0.5 0.5 

1.6 1.2 
1.32E+09 1.32E+09 

5,700 4,073 
0.012 0.039 

c-s c-s 
0.03 0.03 
0.001 0.001 

0 0 
0.1 0.1 
0.13 0.13 
0.5 0.5 
50 50 
9 9 

1.00E-06 1.00E-06 
70 39.8 

3,285 3,285 
25,550 25,550 

1.00E-06 1.00E-06 
1.0 1.0 

I RME and CTE values for the construction worker and the RME value for the casual trespasser taken as the standard default value for industrial worker as presented In Region 9 PRGs (2004a). CTE value for casual trespasser assumed equal to that of an industrial worker and taken from Exhibit 3-5 of the 
Dermal Guidance (EPA 2004c). 

J Duration of construction project assumed to be 3 years under the RME scenario and 6 months (O.5-year) under the CTE scenario. For the casual trespasser who Is assumed to be a worker from a nearby facility, exposure duration would be similar to an industrial worker. Therefore, the RME value is the EPA 
Region 9 default value for the occupational worker. The CTE value for casual trespasser is the median tenure of occupational employees as presented In Table 15-158 of the Exposure Factors Handbook (1997a). 

k Body weight for adult receptors is set equal to EPA Region 9 default. Value for juveniles is calculated from the mean body weights for males and females 6 through 15 years old presented in Tables 1 Hi of the ChHd-SpeciflC Exposure Factors Handbook (EPA 2002a). 

I Averaging time for carcinogens assumes a lifetime of 70 years (x 365 days per year = 25,550 days). Averaging time for noncarcinogens considers only the period of exposure (I.e. ED x 365 days per year). 
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Recreational Receptor. As previously noted, the long-term plans consist of developing the land for 
recreational use. The specific recreational use is not defined at this time. However, it is not 
unreasonable to believe that the area may be used as a nature park or fitness trail for use by local 
residents. Assuming that a combined use park is developed that allows for general nature observance 
and outdoor circuit fitness use by adults or juveniles age 6 to 16, individuals may engage in activities 
once per week (i.e., taking nature walks) to three times per week (i.e., those engaged in regular 
fitness programs). Key exposure factors that are associated with these recreational uses are EF (EF 
set at 150 days per year), surface soil IR (IR set at 100 mg/day), and inhalation rates (IR for fitness 
use set at 3.2 m3/hour [EPA 1997a] for 1 hour per day). Remaining EFs for assessment of this 
receptor group are provided in Table 8-24. 

8.6.3 Estimation of Site-Specific PRGs for Construction/Utility Worker, Escorted Visitor, 
Agricultural Worker and Recreational User 

Cancer risks and His for the SSREE were calculated in the same manner as described for the 
screening assessment. In the SSREE, however, only those chemicals carried over from the RES were 
evaluated in a site-specific (e.g., construction/utility worker, escorted visitor, agricultural worker or 
recreational user) context. Because the exposure parameters for the receptor groups differ from those 
used by EPA Region 9 to develop residential or industrial PRGs, site-specific PRGs were developed 
according to the model below. 

8.6.3.1 SITE-SPECIFIC PRG MODEL 

The model used for estimating the site-specific PRGs via ingestion of soil, dermal contact with soil, 
and inhalation of particulates is shown below. This model is based on that used by EPA Region 9 for 
the development ofPRGs. 

PRG = TCRxBWxAT 

• EDxEF{ (CSF.xIRSxFlxCF) + (CSF.xSAxABSxAFxEVxCF) + ( CSF,XlRAxET{ P~F ))] 

Where: 
PRGss = Site-specific PRG for specific receptors (mg/kg) 
TCR = Target cancer risk for exposure to carcinogenic chemicals (unitless) 
BW 
AT 
ED 
EF 
CSFo 
IRS 
FI 
CF 
SA 
ABS 
AF 
EV 
CSFi 
IRA 
ET 
PEF 

= Body weight (kg) 
= Carcinogenic averaging time (days) 
= Exposure duration (years) 
= Exposure frequency (days per year) 
= Oral cancer slope factor for carcinogenic chemicals (mg/kg-day)-l 
= Ingestion rate of soil (mg/day) 
= Fraction ingestion from source (unitless) 
= Conversion factor (kg/mg) 
= Exposed skin surface area (cm2/event) 
= Dermal absorption factor (unitless) 
= Adherence factor (mg/cm2) 
= Event frequency (events per day) 
= Inhalation cancer slope factor for carcinogenic chemicals (mg/kg-day)-l 
= Inhalation rate (m3/hour) 
= Exposure time (hours/day) 
= Particulate emission factor (cubic meters per kilogram [m3/kg]) 
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A similar model was used to estimate the soil PRGs for non-carcinogenic chemicals. The model 
shown below was used for estimating the non-carcinogenic PRGs. 

PRG= THQ<BWxAT 

IRSxFlxEFxEDxCF SAxAFxABSxEFxEDxEVxCF lRAxETXEFxEDx(j{F+ }j,E) 
----------------+ +--------------~=-~~~ 

RfDo RJDo RfLl 

Where: 
THQ = Target hazard quotient for exposure to non-carcinogenic chemicals (unitless) 
RIDo = Oral reference dose for non-carcinogenic chemicals (mg/kg-day) 
RIDi = Inhalation reference dose for non-carcinogenic chemicals (mg/kg-day) 

8.6.3.2 EXPOSURE PARAMETERS 

The exposure parameters used in the soil PRG equations were adapted primarily from the Exposure 
Factors Handbook (EPA 1997a) and Risk Assessment Guidance for Superfund, Volume I: Human 
Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final 
Guidance (EPA 2004a). Where applicable, default factors from EPA Region 9 PRGs were used. The 
exposure parameters are summarized in Table 8-24. 

8.6.3.3 INCREMENTAL TOXICITY VALUES (CSF AND RFD) 

Toxicity values are chemical-specific values derived by EPA that are health-protective, upper bound 
estimates of potential toxicity or carcinogenicity of chemicals. Site-specific PRGs are based on the 
toxicity (i.e., potential for carcinogenic or non-carcinogenic effects) of chemicals that may be 
ingested, inhaled, or dermally absorbed. RIDs for non-carcinogens and CSFs for carcinogens used in 
developing PRGs for each site-specific receptor under RME and CTE scenarios are presented in 
Table 8-25. The California EPA has assigned different toxicity values (RIDs and CSFs) for the three 
chemicals evaluated in the SWSRBE (arsenic, B[a]P equivalent concentration, and 2,3,7,8-TCDD 
TEQ). Values are presented inn Table El-14 in Appendix E1. 

8.6.3.4 SITE-SPECIFIC PRGs 

The exposure parameters listed in Section 8.6.3.2 and the toxicity values presented in Section 8.6.3.3 
were inserted into the equations presented in Section 8.6.3.1. The resulting site-specific PRGs for 
site-specific receptors are presented in Table 8-26. EPCs at AA 3 are compared to the site-specific 
PRGs for both the RME and CTE scenarios in Tables 8-27 through 8-32 with results presented 
below. For the escorted visitor and recreational user, non-carcinogenic PRGs for the juvenile were 
used in the noncancer HI estimates since these were lower (i.e., more conservative) than those for the 
adult. Using California-approved toxicity information, site-specific PRGs are presented in Table El­
lS of Appendix El, with risk results presented in Tables El-16 through El-21. 

8.6.4 Evaluation of Site-Specific RBE Results 

The maximum EPCs and RME EPCs for COPCs in surface and subsurface soils were compared to 
PRGs developed specifically for the site-specific receptors. Cumulative excess cancer risks and the 
HQ (i.e., the HI) were calculated for those COPCs having EPCs greater than site-specific PRGs. 
However, since reuse has not been defined for the site and in order to provide risk managers with an 
upper limit of risk estimates, the residential scenario has been evaluated as part of the site-specific 
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RBE. The results of the site-specific RBE (Tables 8-27 through 8-32) are discussed below. Table 
8-34 summarizes those results. 

8.6.4.1 CURRENT OR FUTURE ESCORTED VISITOR 

Exposure for the escorted visitor is restricted to surface soil. Results are presented in Table 8-27. 

Surface Soil (O-foot to 1-foot bgs). The SSRBE results for surface soil under the escorted visitor 
scenario are presented in Table 8-27. Based on the maximum detected concentration, arsenic was 
included in the risk estimate despite concentrations being within background levels. Using the EPC 
for calculation of risk estimates, the cumulative incremental cancer risk for the RME and CTE 
scenarios are 2xlO-6 and 7x10-8

, respectively. Seventy-two percent of this risk is due to B[a]P 
equivalent concentration, with less contribution from arsenic (20 percent) and 2,3,7,8-TCDD TEQ (8 
percent). The RME cumulative incremental cancer risk, excluding background, is estimated at 2x10-6 

with B[a]P equivalent concentration and 2,3,7,8-TCDD TEQ providing 90 percent and 10 percent of 
this risk. The noncancer hazard was calculated to be less than an HI of 1.0. 

8.6.4.2 CONSTRUCTION/UTILITY WORKER 

The construction worker was evaluated for potential exposure to surface soil and to subsurface soil. 
Results are presented in Tables 8-28 and 8-29, respectively. 

Surface Soil (O-foot to 1-foot bgs). The SSRBE results for surface soil under the construction 
worker scenario are presented in Table 8-28. Based on the maximum detected concentration, arsenic 
was included in the risk estimate despite concentrations being within background levels. Using the 
EPC for calculation of risk estimates, the cumulative incremental cancer risk for the RME and CTE 
scenarios are 3x10-6 and 2xlO-7

, respectively. Only the RME estimate is within the risk management 
range of 10-6 to 10-4

• Sixty-eight percent of this risk is due to B[a]P equivalent concentration, with 
less contribution from arsenic (23 percent) and 2,3,7,8-TCDD TEQ (9 percent). The RME 
cumulative incremental cancer risk, excluding background, is estimated at 2xlO-6 with B[a]P 
equivalent concentration and 2,3,7,8-TCDD TEQ providing 88 percent and 12 percent of this risk. 
The noncancer hazard was calculated to be less than an HI of 1.0. 

Subsurface Soil (O-foot to 10 feet bgs). The SSRBE results for subsurface soil under the 
construction worker scenario are presented in Table 8-29. Based on the maximum detected 
concentration, arsenic was included in the risk estimate despite concentrations being within 
background levels. Results for subsurface soil are the same as those for surface soil. Using the EPC 
for calculation of risk estimates, the cumulative incremental cancer risk for the RME and CTE 
scenarios are 3x10-6 and 2x10-7

, respectively. Only the RME estimate is within the risk management 
range of 10-6 to 10-4. Sixty-six percent of this risk is due to B[a]P equivalent concentration, with less 
contribution from arsenic (21 percent) and 2,3,7,8-TCDD TEQ (13 percent). The RME cumulative 
incremental cancer risk, excluding background, is estimated at 3x10-6 with B[a]P equivalent 
concentration and 2,3,7,8-TCDD TEQ providing 84 percent and 16 percent of this risk. The 
noncancer hazard was calculated to be less than an HI of 1.0. 

8.6.4.3 AGRICULTURAL WORKER 

The agricultural worker was evaluated for potential exposure to surface soil and to subsurface soil. 
Results are presented in Tables 8-30 and 8-31, respectively. 

Surface Soil (O-foot to 1-foot bgs). The SSRBE results for surface soil under the agricultural worker 
scenario are presented in Table 8-30. Based on the maximum detected concentration, arsenic was 
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included in the risk estimate despite concentrations being within background levels. Using the EPC 
for calculation of risk estimates, the cumulative incremental cancer risk for the RME and CTE 
scenarios are 2xl0-5 and 7xlO-7

, respectively. Only the RME estimate is within the risk management 
range of 10-6 to 10-4

• Seventy-eight percent of this risk is due to B[a]P equivalent concentration, with 
less contribution from arsenic (16 percent) and 2,3,7,8-TCDD TEQ (6 percent). The RME 
cumulative incremental cancer risk, excluding background, remains at 2xlO-5 with B[a]P equivalent 
concentration and 2,3,7,8-TCDD TEQ providing 92 percent and 8 percent of this risk. Without the 
contribution from background levels, the risk from exposure to surface soil remains within the risk 
management range of 10-6 to 10-4

• The noncancer hazard was calculated to be less than an HI of 1.0. 

Subsurface Soil (O-foot to 10 feet bgs). The SSRBE results for subsurface soil under the 
agricultural worker scenario are presented in Table 8-31. Based on the maximum detected 
concentration, arsenic was included in the risk estimate despite concentrations being within the range 
of background levels. 

Results for subsurface soil are similar to those for surface soil. Using the EPC for calculation of risk 
estimates, the cumulative incremental cancer risk for the RME and CTE scenarios are 3xlO-5 and 
7x1O-7

, respectively. Only the RME estimate is within the risk management range of 10-6 to 10-4
• 

Seventy-six percent of this risk is due to B[a]P equivalent concentration, with less contribution from 
arsenic (15 percent) and 2,3,7,8-TCDD TEQ (9 percent). The RME cumulative incremental cancer 
risk, excluding background, remains at 2xlO-5 with B[a]P equivalent concentration and 2,3,7,8-
TCDD TEQ providing 90 percent and 10 percent of this risk. Without the contribution from 
background levels, the risk from exposure to surface soil remains within the risk management range 
of 10-6 to 10-4

• The noncancer hazard was calculated to be less than an HI of 1.0. 

8.6.4.4 RECREA TlONAL USER 

Exposure for the recreational user is restricted to surface soil. Results are presented in Table 8-32. 

Surface Soil (O-foot to 1-foot bgs). The SSRBE results for surface soil under the recreational user 
scenario are presented in Table 8-32. Based on the maximum detected concentration, arsenic was 
included in the risk estimate despite concentrations being within background levels. Using the EPC 
for calculation of risk estimates, the cumulative incremental cancer risk for the RME and CTE 
scenarios are 5xlO-6 and 2xlO-7

, respectively. Only the RME estimate is within the risk management 
range of 10-6 to 10-4. Sixty-nine percent of this risk is due to B[ a]P equivalent concentration, with 
less contribution from arsenic (22 percent) and 2,3,7,8-TCDD TEQ (9 percent). The RME 
cumulative incremental cancer risk, excluding background, is estimated at 4xlO-6 with B[a]P 
equivalent concentration and 2,3,7,8-TCDD TEQ providing 89 percent and 11 percent of this risk. 
This estimate remains above the 10-6 point of departure. The noncancer hazard was calculated to be 
less than an HI of 1.0. 

8.6.4.5 RESIDENTIAL USE 

Carcinogenic risks under a RME scenario for future potential residential use at AA 3 were previously 
reported in the RBS as 4xlO-5 for both surface soil and subsurface soil (Tables 8-13 and 8-14). Under 
and average or CTE scenario, these risks decrease to 4xlO-6 for both soil intervals. This risk is 
driven by the presence of B[a]P equivalent concentration (posing approximately two-thirds of the 
risk), arsenic (23 percent of the risk) and 2,3,7,8-TCDD TEQ (9 percent of the risk). The maximum 
detected concentration of arsenic was 4.6 mg/kg. With a background concentration (or more 
specifically, UCL) of 8.6 mg/kg, the level of arsenic at the site is within background levels. The 
contribution from background does not significantly affect the risk estimate as the carcinogenic risk 
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Table 8-25· Toxicity Values Used in Estimating Site-Specific PRGs 

SFo RfDo SFi 
Chemical (mg/kg-d) (1/(mg/kg-d)) (mg/kg-d) 
Arsenic 1.50E+OO 3.00E-04 1.51E+01 
8enzo(a)pyrene Equivalent 7.30E+OO -- 7.30E+OO 
2,3,7,8-TCDD TEQ 1.50E+05 -- 1.50E+05 

Notes: 
Source: EPA Region 9 Preliminary Remediation Goals (PRG) Tables, dated October 2004 
- = toxicity value not available 
EPA = Environmental Protection Agency 
mg/kg-d = milligrams per kilograms per day 
RIDi = Inhalation reference dose 
RIDo = Oral reference dose 
SFo = Oral slope factor 
SFi = Inhalation slope factor 
2,3,7,8-TCDD TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent 
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Table 8-26. Site-Specific Preliminary Remediation Goals Under the RME and eTE Scenarios 

Reasonable Maximum Exposure {RMEI 

Chemical 
Metals by Method 6010B (mglkg) 
Arsenic 
Semivolitile Organics (PAH-SIM) (mglkg) 
Benzo(a)pyrene Equivalent 
Dioxins and Furans {82901 {mg/kgl 
2.3.7,8-TeDD TEO 

Central Tendency Exposure (CTEI 

Chemical 
Metals by Method 6010B (mglkg) 
Arsenic 
Semivolitlle Organics (PAH-SIM) (mglkg) 
Benzo(a)pyrene Equivalent 
Dioxins and Furans (8290) (mglkg) 
2,3,7,S-TCDD TEO 

Notes: 
- = PRG not available 
CAS = Chemical Abstract Service 
mgl1<g = milligrams per kilogram 
PRG = preliminary remediation goal 

Escorted Visitor 
RMEPRGs 

Noncarcinogenic PRGs 

adult juvenile 

1.37E+03 7.00E+02 

- -
- -

Escorted Visitor 
CTEPRGo 

Noncarcinogenic PRGs 

adult juvenile 

2.39E+04 1.22E+04 

- -
- -

Construction/Utility Worker 
RMEPRGo 

Ago-Adjuoted 

Carcinogenic Noncarcinogenic Carcinogenic 
PRG PRG PRG 

7.20E+OO B.S2E+01 4.42E+OO 

9.S3E-01 - 7.12E-01 

7.21E-OS - 4.42E-OS 

Construction/Utility Worker 
CTEPRGo 

Ago-Adjuoted 

Carcinogenic Noncarcinogenic Carcinogenic 
PRG PRG PRG 

2. 1 OE+02 3. 1 SE+02 9.S9E+01 

2.79E+01 - 1.37E+01 

2.10E-03 - 9.90E-04 

2,3,7,8-TCDD TEO = dioxin toxicity equivalent quotient based on the toxicity of 2,3,7 ,8-letrachlorodibeno-p-dioxin 

8-95 

Agricultural Worker Recreational Visitor 
RMEPRGo RMEPRGo 

Noncarcinogenic PRGs 
Ago-Adjuoted 

Noncarcinogenic Carcinogenic Carcinogenic 
PRG PRG adult uvenile PRG 

1.3SE+02 B.41E-01 4.47E+02 2.22E+02 2.SBE+OO 

- B.13E-02 - - 3.92E-01 

- B.42E-06 - - 2.SSE-OS 

Agricultural Worker Recreational Visitor 
CTEPRGs CTEPRGs 

Noncarcinogenic PRGs 
Ago-Adjuoted 

Noncarcinogenic Carcinogenic Carcinogenic 
PRG PRG adult juvenile PRG 

9.96E+02 2.34E+01 5.67E+03 2.93E+03 5.69E+01 

- 2.96E+OO - - 9.B7E+OO 

- 2.35E-04 - - 5.69E-04 
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Table 8-27: Site-Specific Risk-Based Evaluation of Surface Soil (O-foot to 1-foot bgs) for (CurrenUFuture) Visitor (AduIUJuvenile) Receptor 

i Preliminary Remediation Goals Maximum Detect Evaluation RME Evaluation I Background ComparoSon 

Maximum Carcinogenic 
Number of Detect In Soil Background PRG 

Chemical Detects Sample Size" FOD (mglkg)' 95% UCL EPC' Concentration (mglkg)' 

Arsenic 33 33 100% 4.60E+OO 3.16E+OO 3.16E+OO 6.86E+OO 7.20E+OO 

Benzo(a)pyrene Equivalent 7 33 21% l.48E+OO - l.48E+OO - 9.53E-01 

2.3.7.8-TCDO TEO 9 9 100% 125E-05 - 1.25E-05 - 7.21E-05 

Notes: 
- = no data or not applicable HI = hazard Index PRG = preliminary remediation goals 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 
" Sample size does not include field or laboratory quality control samples; field duplicate resutt is averaged with original sample result 
• Maximum EPC is the maximum detected concentration of an analyte. 
• RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL Is calculated using ProUCL 

RME CTEPRGs Carcinogenic Noncarcinogenic 

Noncarcinogenic Carcinogenic Noncarcinogenic 
PRG PRG PRG 

(mglkg)' (mglkg)' (mglkg)' >PRG(ca) >PRG (nc) 

7.00E+02 2.10E+02 1.22E+04 No No 

- 2.79E+01 - Yes -
- 2.10E-03 - No -

Cumulative Excess Cancer RlskIHazard Indox Including Background: 
Cumulative Excess Cancer RlskIHazard Index Excluding Background: 

HO = hazard quotient 
RME = reasonable maximum exposure 
FOD = frequency of detection 

• PRGs are based on cancer risk or noncarcinogenic heatth effects. unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling lim~ concentration). Excess cancer risks or Has are not calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or max). which are discussed qual~tively in the Uncertainty Section of the text 

Carcinogenic 

% 
Excess Contribution 

>PRG (ca) Cancer Risk' to Risk 

No 4.38E-07 20% 

Yes 1.55E-06 72% 
No 1.74E-07 8% 

2E-06 
2E-06 

> = greater than 
max = maximum 
eTE = central tendency exposure 

• Soil screening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration In the receptor well equals the soli leachate concentration. 
I Excess cancer risk = 1 E-06 x (EPC I Cancinogenic PRG) 
• HO = EPC I Noncarcinogenic PRG 
The B[alP equivalent concentration is from Table 8-8. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

8-97 

Noncarcinogenic 

>PRG (nc) 

No 

-
-

% 
Contribution 

HO' to HI Max > Backgrouno? 

4.51E-03 100% 

- -
- -

5E-03 

-

UCL = upper confidence lim~ 
TCDD = tetrachlorodibenzodioxln 
TEO = toxicity equivalency quotient 

No 

-
-

CTE Evaluation 

Carcinogenic Noncarcinogenic 

% % 
Excess Contribution Contribution 

>PRG (ca) Cancer Risk' to Risk >PRG (nc) HO' to HI 

No 1.50E-08 20% No 2.60E-04 100% 

No 5.30E-08 72% - - -
No 5.97E-09 8% - -

7E-08 3E-04 

6E-08 -

bgs = below ground surface 
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Table 8-28: Site-Specific Risk-Based Evaluation of Surface Soil (O-foot to 1-foot bgs) for (Future) Construction Worker Receptor 

Preliminary Remedia~on Goals Maximum Detect Evalua~on RME Evalua~on 
RME CTEPRGs Carcinogenic Noncarcinogenic Carcinogenic 

Maximum 
Detect in Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic % 

Number of Soil Background PRG PRG PRG PRG Excess Contrib~on 

Chemical Detects Sample Size' FOD (mglkg)' 95%UCL EPC' Concentration (mglkg)' (mglkg)' (mglkg)' (mglkg)' >PRG(ca) >PRG (nc) >PRG(ca) Cancer Risk' to Risk >PRG(nc) 

Arsenic 33 33 100% 4.60E+OO 3.16E+00 3.16E+OO 6.86E+00 4.42E+OO 8.52E+Ol 9.89E+Ol 3.18E+02 Ves No No 7.15E-ll7 23% No 

Benzo(a)pyrene Equivalent 7 33 21% 1.4BE+OO - 1.4BE+oo - 7.12E-lll - 1.37E+Ol - Ves - Ves 2.08E-ll6 68% -
2,3,7,8-TCDD TEO 9 9 100% 1.25E-05 - 1.25E-ll5 4.42E-05 - 9.90E-04 - No - No 2.B4E-ll7 9% -

Cumulative Excess Cancer RlsklHazard Index Including Background: 3E-06 
Cumulative Excess Cancer RlsklHazard Index excluding Background: 2E-Il6 

Notes: 
- = no data or not applicable HI = hazard index PRG = preliminary remediation goals HO = hazard quotient > = greater than 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels max = maximum 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 

RME = reasonable maximum exposure 
FOD = frequency of detection CTE = central tendency exposure 

, Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result 
• Maximum EPC is the maximum detected concentration of an analyte. 
• RME EPC is the minimum of either the 95% UCL of the artihmetic mean or the maximum EPC. The 95% UCL Is calculated using ProUCL. 
• PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soli saturation concentration) or "max" (ceiling lim~ concentration). Excess cancer risks or Has are not calculated for 
chemicals of potential concem with non-risk-based PRGs (sat or max), which are discussed qual~tively in the Uncertainty Section of the text 

• SSLs for the protection of groundwater from EPA Re910n IX PRG table (EPA Region IX 2004b). A dil~on attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentration. 
I Excess cancer risk = lE-06 x (EPC I Carcinogenic PRG) 
" HO = EPC I Noncarcinogenic PRG 
The B[a]P equivalent concentration Is from Table 8-8. 

Balded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

8-99 

Background Comparison 
Noncarcinogenic 

% 
Contribu~on 

HO" to HI Max > Background? 

3.70E-ll2 100% 

- -
- -

4E-02 

-
UCL = upper confidence lim~ 
TCDD = tetrachlorodibenzodioxln 
TEO = toxicity equivalency quotient 

No 

-
-

>PRG(ca) 

No 

No 
No 

CTE Evaulation 
Carcinogenic Noncarcinogenic 

% % 
Excess Contrib~on Contribu~on 

Cancer Risk' to Risk >PRG (nc) HO" to HI 

3.19E-llS 21% No 9.92E-ll3 100% 

1.08E-ll7 71% - - -
1.27E-llS 8% - -

2E-07 1E-Il2 

1E-Il7 

bgs = below ground surface 
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Table 8-29: Site-SDecific Risk-Based Evaluation of Subsurface Soil (O-foot to 10 feet bgs) for (Future) Construction Worker Receptol 

Preliminary Remediation Goals Maximum Detect Evaluation RME Evaluation 
RME CTEPRGs Carcinogenic Noncarcinogenic Carcinogenic 

Maximum 
Detect in Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic % 

Number of Soil Background PRG PRG PRG PRG Excess Contribution 
Chemical Detects Sample Size' FOD (mglkg)b 95% UCL EPC' Concentration (mglkg)d (mglkg)d (mglkg)d (mglkg)d >PRG (ca) >PRG (ne) >PRG (ca) Cancer Risk' to Risk >PRG (ne) 
Arsenic 42 42 100% 4.63E+OO 3.20E+OO 3.20E+OO 6.B6 4.42E+00 S.52E+Ol 9.B9E+Ol 3.1BE+02 Yes No No 7.23E-07 21% No 
Benzo{a)pyrene Equivalent 7 33 21% 1.4BE+OO 1.5BE+OO - 7.12E-Ol - 1.37E+Ol - Yes Yes 2.22E-06 66% -
2,3,7,8-TCDD TEO 11 11 100% 1.29E-05 -" I.B7E-05 - 4.42E-05 - 9.90E-04 - No - No 4.23E-07 13% -

Cumulative Excess Cancer RlskIHazard Index Including Background: 3E-06 
Cumulative Excess Cancor RlskIHazard Indox Excluding aack.round: 3E-06 

Notes: 
- = no data or not applicable HI = hazard Index PRG = preliminary remediation goals HO = hazard quotient > = greater than 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels max = maximum 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 

RME = reasonable maximum exposure 
FOO = frequency of detection CTE = central tendency exposure 

, Sample size does not include field or laboratory quality control samples; field duplicate resu~ Is averaged with original sample result 
b Maximum EPC is the maximum detected concentration of an anaiyte. 
• RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL Is calculated using ProUCL. 
• PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling lim~ concentration). Excess cancer risks or Has are not calculated for 
chemicals of potential concern with noo-risk-based PRGs (sat or max), which are discussed qual~tively In the Uncertainty Section of the text. 

• Soil screening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration In the receptor weli equals the soil leachate concentration. 
, Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 
, HO = EPC I Noncarcinogenic PRG 
h A 95% UCL was not calculated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed significantly to the TCDD TEO. 

Balded chemicals have maximum detected concentrations exceeding slt&-specific PRGs. 

8-101 

Background Comparison 
Noncarcinogenic 

% 
Contribution 

HO' to HI Max > Background? 

3.75E-02 100% 

-
-

4E-02 

UCL = upper confidence limn 
TCDO = tetrachlorodibenzodioxln 
TEO = toxicity equivalency quotient 

No 

-
-

>PRG(ca) 

No 

No 
No 

CTE Evaluation 
Carcinogenic Noncarcinogenic 

% % 
Excess Contribution Contribution 

Cancer Risk' to Risk >PRG (ne) HO' toHI 

3.23E-OS 19% No l.ooE-02 100% 

1.15E-07 69% - - -
I.B9E-08 11% - - -

2E-07 lE-02 
lE-07 -

bgs = below ground surface 
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Table 8-30: Site-Specific Risk-Based Evaluation of Surface Soil O-foot to 1-foot bgs) for Future A ricultural Worker Receptol 

Preliminary Remediation Goals Maximum Detect Evaluation 
RME CTEPRGs Carcinogenic Noncarcinogenic 

Maximum 
Detect In Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Number of 5011 Background PRG PRG PRG PRG 

Chemical Detects Sample Size· FOD (mglkg)b 95% UCL EPC' Concentration (mglkg)d (mglkg)d (mglkg)d (mglkg)d >PRG (ca) >PRG (nc) 

Arsenic 33 33 100% 4.60E+00 3.16E+OO 3.16E+OO 6.86 8.41E.{l1 1.35E+02 2.34E+Ol 9.96E+02 Ves No 

Benzo(a)pyrene Equivalent 7 33 21% 1.48E+00 - 1.48E+OO - 8.13E.{l2 - 2.96E+OO - Ves -
2,3,7,B-TCDD TEQ 9 9 100% 1.25E.{l5 1.25E.{l5 8.42E.{l6 2.35E.{l4 - Ves -

Cumulative Excess Cancer RlskIHazand Index Including Background: 

Cumulative Excess Cancer RlskIHazand Index Excluding Background: 

Notes. 
- = no data or not applicable HI = hazard Index PRG = preliminary remediation goals HO = hazard quotient 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels 

Carcinogenic 

Excess 
>PRG (ca) Cancer Risk' 

Ves 3.75E.{l6 

Ves 1.82E.{l5 

Ves 1.49E.{l6 

2E-05 

2E-05 

> :I greater than 
max = maximum 

RME Evaluation 

% 
Contribution 

to Risk >PRG (nc) 

16% No 

78% -
6% -

ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 
RME = reasonable maximum exposure 
FOD = frequency of detection CTE = central tendency exposure 

• Sample size does not include field or laboratory quality control samples; field duplicate resu~ Is averaged with original sample result 
D Maximum EPC is the maximum detected concentration of an analyte. 
, RME EPC Is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL Is calculated using ProUCL. 
• PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sar (soil saturation concentration) or "max" (ceiling lim~ concentration). Excess cancer risks or Has are not calculated for 

chemicals of potential concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text 
• SSLs for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentration. 
I Excess cancer risk = 1 E.{l6 x (EPC I Carcinogenic PRG) 
, HQ = EPC I Noncarcinogenic PRG 
'The B[ajP equivalent concentration Is from Table 8-8. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

8-103 

Background Comparison 
Noncarcinogenic 

% 
Contribution 

HO' toHI Max > Background? 

2.33E.{l2 100% 

- -
- -

2E-02 

-
UCL = upper confidence lim~ 
TCDD = tetrachlorodibenzodloxin 
TEO = toxicity equivalency quotient 

No 

-
-

>PRG (ca) 

No 

No 

No 

CTE Evaluation 

Carcinogenic Noncarcinogenic 

% % 
Excess Contribution Contribution 

Cancer Risk' to Risk >PRG (nc) HO' to HI 

1.35E.{l7 20% No 3.17E.{l3 100% 

4.99E.{l7 73% - - -
5.34E.{l8 8% - - -

7E-07 3E-03 

6E-07 -
bgs = below ground surface 
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Table 8-31: Site-Specific Risk-Based Evaluation of Subsurface Soil (O-foot to 10 feet bgs) for (Future»)~gricultural Worker Receptor 

Preliminary Remediation Goals Maximum Detect Evatuation RME Evaluation 
RME CTE PRGs Carcinogenic Noncarcinogenic 

Maximum 
Detect in Carcinogenic Noncarcinog Carcinogenic Noncarcinogenic 

Number of Soit Background PRG enic PRG PRG PRG 
Chemical Detects Sample Size- FOD (mglkg)' 95% UCL EPC' Concentration (mglkg)' (mglkg)' (mglkg)' (mglkg)' >PRG (ca) >PRG (nc) 

Arsenic 42 42 100% 4.S3E+OO 3.20E+OO 3.20E+OO S.BS B.41E-01 1.35E+02 2.34E+01 9.9SE+02 Ves No 

Benzo(a)pyrene Equivalent 7 33 21% 1.4BE+OO - 1.58E+OO - 8.13E-02 - 2.9SE+00 - Ves -
2,3,7,B-TCDD TEQ 11 11 100% 1.29E-05 - 1.87E-05 - 8.42E-OS - 2.35E-04 - Ves -

Cumulative Excess Cancer RlskiHazard Index Including Background: 

Notes. 
- = no data or not applicable HI = hazard index PRG = preliminary remediation goals 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 
• Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with onginal sample resull 
• Maximum EPC Is the maximum detected concentration of an analyle. 
, RME EPC Is the minimum of either the 95% UCL of the artthmetic mean or the maximum EPC. The 95% UCL is calculated using ProUCL. 

Cumulative Excess Cancer RiskIHazard Inde. Excluding Background: 

HO = hazard quotient 
RME = reasonable maximum exposure 
FOD = frequency of detection 

• PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or HOs are not calculated for 
chemicals of potential concem with non-risk·based PRGs (sat or max), which are discussed qualitatively In the Uncertainty Section of the texl 

Carcinogenic 

Excess % Contribution 
>PRG (ca) Cancer Risk' to Risk 

Ves 3.BOE·OS 15% 

Ves 1.94E-05 7S% 
Ves 2.22E-OS 9% 

3E-05 

2E-05 

> = greater than 
max = maximum 
CTE = central tendency exposure 

• SSLs for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004b). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration In the receptor well equals the soilleachat. concentration. 
I Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 
• HO = EPC I Noncarcinogenic PRG 
• A 95% UCL was not calculated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed significantiy to the TCDD TEO. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

8-105 

>PRG (nc) 

No 

Background Comparison 
Noncarcinogenic 

HO' 

% 
Contribution 

to HI Max > Background? 

2.36E·02 100% 

2E-02 

UCL = upper confidence lim" 
TCDD = tetrachlorodibenzodioxin 
TEO = toxicity equivalency quoUent 

No 

CTE Evaluation 
Carcinogenic 

Excess % Contribution 
>PRG (ca) Cancer Risk' to Risk >PRG (nc) 

No 1.3SE-07 18% No 

No 5.33E-07 71% 
No 7.97E-08 11% 

7E-07 

6E·07 

bgs = below ground surface 

Noncarcinogenic 

HO' 

3.21E-03 

3E·03 

% 
Contribution 

to HI 

100% 
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Table 8-32: Site-Specific Risk-Sased Evaluation of Surface Soil (O-foot to 1-foot bgs for (Future Adult/Juvenile Recreational Receptol 

95% UCLof 
Maximum Arithmetic Background Carcinogenic 

Number of Sample Frequency of Detect in Soil Mean EPC Concentration PRG 
Chemical Detects Size- Detection (mglkg)' (mglkg) (mglkg)' (mglkg) (mglkg)' 

Arsenic 33 33 100% 4.60E+00 3.16E+00 3.16E+00 6.86 2.58E+00 

Benzo(a)pyrene Equivalent 7 33 21% 1.4BE+00 - 1.4BE+00 - 3.92E-01 

2,3,7,8-TCDD TEO 9 9 100% 1.25E-05 1.25E-05 - 2.58E-05 

Notes: 
- = no data or not applicable HI = hazard Index PRG = preliminary remediation goals 
% = percent mglkg = milligrams per kilogram SSL = soil screening levels 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 
• Sample size does not include field or laboratory quality control samples; field duplicate resu~ Is averaged with original sample result 
, Maximum EPC Is the maximum detected concentration of an anaiyte. 
, RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC_ 

Preliminary Remediation Goals Maximum Detect Evaluation 
RME 

Noncarcinogenic 

PRG 
(mglkg)' 

2.22E+D2 

-
-

CTE PRGs Carcinogenic Noncarcinogenic 

Carcinogenic Noncarcinogenic 
PRG PRG 

(mglkg)' (mglkg)' >PRG (ca) >PRG (nc) 

5.69E+01 2.93E+D3 Ves No 

9.87E+OO - Ves -
5.69E-04 - No -

Cumulative Excess Cancer RlskIHazard Index Includl~g __ Background: 

Cumulative Excess Cancer RlskIHazard Index Excluding Background: 

HO = hazard quotient 
RME = reasonable maximum exposure 
FOD = frequency of detection 

• PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or Has are not calculated for 
chemicals of potential concem with noOorisk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text 

• SSLs for the protection of groundwaler from EPA Region 9 PRG table (EPA Region 9 2002). A dilution attenuation factor (DAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equal. the soU leachat 
I Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 
, HO = EPC I Noncarcinogenic PRG 
The B[ajP equivalent concentration Is from Table 8-8. 

Bolded chemicals have maximum detected concentrations exceeding siie-specific PRGs. 

8-107 

Carcinogenic 

Excess 
>PRG (ca) Cancer Risk' 

Ves 1.22E-06 

Ves 3.77E-06 
No 4.86E-07 

SE-06 
4E-06 

> = greater than 
max :: maximum 

RME Evaluation 

% 
Contribution 

to Risk >PRG (nc) 

22% No 

69% -
9% -

CTE = central tendency exposure 

Background Comparison 
Noncarcinogenic 

% 
Contribution 

HO' toHI Max > Background? 

1.42E-02 100% 

- -
- -

1E-02 

-
UCL = upper confidence limit 
TCDD = tetrachlorodibenzodioxin 
TEO = toxicity equivalency quotient 

No 

-
-

CTE Evaluation 
Carcinogenic Noncarcinogenic 

% % 
Excess Contribution Contribution 

>PRG (ca) Cancer Risk' to Risk >PRG (nc) HO' toHI 

No 5.55E-08 24% No 1.08E-03 100% 

No 1.50E-07 66% - - -
No 2.20E-08 10% - -

2E-07 1E-03 

2E-07 -

bgs = below ground surface 
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Table 8-33' Summary of Incremental Lifetime Cancer Risks and Cumulative Noncancer Hazard Indices for RME and CTE Evaluations 

Type Residential (Draft) Residential (Draft Final) Industrial (Draft) 
I RME eTE RME eTE RME eTE 

Surface Soil - Includin! Background 
ILCR 2.E-OS 6.E-06 4E-OS 4E-06 2E-OS 3E-07 

S(a)P equivalents 67% 33% 68% 66% 89% 67% 
arsenic 33% 66% 23% 24% 11% 33% 
TCDDTEQ - - 9% 10% 

HI 1.E+00 1.E-07 1.E+00 9.E-02 6.E-02 1.E-02 
arsenic 10% 19% 10% 0% 21% 22% 
iron 38% - 38% -a - -
manganese 8% 16% 8% 24% 17% 18% 
vanadium 2S% 48% 2S% 72% 46% SS% 

Surface Soil - Excludin Background 
ILCR 2.E-OS 2.E-06 3E-OS 3E-06 2E-05 2E-07 

S(a)P equivalents 100% 100% 88% 87% 100% 100% 
arsenic - - - - - -
TCDDTEQ - - 12% 13% - -

HI 7.E-01 S.E-09 7.E-01 3.E-03 - -
arsenic - - - - - -
iron 77% - 76% -a - -

Subsurface Soil - Including Background 
ILCR 3.E-OS 6.E-06 4E-OS 4E-06 2E-OS 3E-07 

B(a)P equivalents 64% 32% 66% 6S% 86% 64% 
arsenic 32% 6S% 23% 24% 10% 32% 
TCDDTEQ - - 9% 10% - -

HI 1.E+00 1.E-01 1.E+OO 1.E-01 6.E-02 1.E-08 
arsenic 10% 19% 10% 19% 21% 22% 
iron 37% - 37% -a - -
manganese 8% 16% 8% 16% 17% 17% 
vanadium 2S% 48% 2S% 49% 47% S4% 

Subsurface Soil- Excluding Background 
ILCR 2.E-OS 2.E-06 3E-OS 3E-06 2E-05 2E-07 

S(a)P equivalents 100% 100% 86% 8S% 100% 100% 
arsenic - - - - - -
TCDDTEQ - - 12% 13% - -

HI 7.E-01 7.E-03 7.E-01 4.E-03 - -
arsenic - - - - - -
iron 7S% - 7S% -a - -

Indoor Air - Vapor Emission from Soil 
ILCR - - 4E-06 9E-07 - -

Hexachlorobenzene - - 98% 98% - -
HI - - 0.006 <0.001 - -

Groundwater 
ILCR 3.E-04 1.E-04 3E-04 SE-OS - -

arsenic 83% 85% 76% 77% - -
HI 8.E+00 S.E+OO 7.E+00 6.E+OO - -

antimony 12% 14% 11% 12% - -
arsenic 1S% 17% 14% 14% - -
thallium 41% 47% 44% 44% - -
vanadium 1S% 2% 11% 10% - -

Indoor Air - Vapor Emission from Groundwater 
ILCR I - I - 4E-07 1E-07 - -

Chloroform I - I - I 98% 98% - -
HI I I I <0.001 <0.001 

NOTES. 
a Non-cancer from iron cannot be estimated as the PRG is the maximum concentration of 100.000 mglkg and not risk·based. 

- = not evaluated 

B(alP = benzo(alpyrene 

CTE = central tendency exposure 

EPC = exposure point concentration 
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Industrial Draft Final) Visitor tDraft) 
RME eTE RME eTE 

1E-OS SE-07 1E-06 6E-08 
73% 68% S8% 67% 
19% 23% 42% 33% 
8% 9% - -

6.E-02 1.E-02 3.E-03 3.E-04 
21% 20% 100% 100% 
-a -a - -
17% 16% - -
46% 50% - -

8E-06 4E-07 8E-07 4E-08 
90% 88% 100% 100% 
- - - -

10% 12% - -
3.E-03 2.E-04 - -

- - - -
-a -a - -

1E-OS SE-07 - -
71% 67% - -
19% 22% - -
8% 9% - -

6.E-02 1.E-02 - -
20% 20% - -
-a -a - -
16% 16% - -
46% 49% 

8E-06 4E-07 - -
89% 87% - -
- - - -

10% 12% - -
3.E-03 2.E-04 - -

- - - -
-a -a - -

8E-07 1E-07 - -
98% 98% - -

<0.001 <0.001 - -

Not Evaluated - --
- I - - -
Not Evaluated - -
- - - -
- - - -
- - - -
- - - -

9E-08 2E-08 - -
98% 98% - -

<0.001 <0.001 - -

HI = hazard index 

ILCR = incrementallWetime cancer risk 

Construction Worker 
Visitor (Draft Final) (Draft) 

RME eTE RME eTE 

2E-06 7E-08 2E-06 1E-07 
72% 72% 67% 70% 
20% 20% 33% 30% 
8% 8% 

S.E-03 <0.001 4.E-02 1.E-02 
100% 100% 100% 100% 

- - - -
- - - -

- - -

2E-06 6E-08 1E-06 7E-08 
90% 90% 100% 100% 

- - - -
10% 10% - -
- - - -
- - - -
- - - -

- - 2E-06 1E-07 

- - 62% 6S% 
- - 38% 3S% 

- - - -
- - S.E-02 1.E-02 

- - 100% 100% 
- - - -
- - - -
-

- - 1E-06 7E-08 
- - 100% 100% 
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - --

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -

- -

Construction Worker Agricultural Worker 
(Draft Final) (Draft) 

RME eTE RME 

3E-06 2E-07 1E-OS 
68% 71% 7S% 
23% 21% 2S% 
9% 8% -

4.E-02 1.E-02 2.E-02 
100% 100% 100% 

- - -
- - -
- - -

2E-06 1E-07 1E-OS 
88% 89% 100% 
- - -

12% 11% -
- - -
- - -
- - -

3E-06 2E-07 1E-OS 
66% 69% 71% 
21% 19% 29% 
13% 11% -

4.E-02 1.E-02 3.E-02 
100% 100% 100% 
- - -
- - -
- - -

3E-06 1E-07 1E-OS 
84% 86% 100% 

- - -
16% 14% -
- - -
- - --
- - -

- - -
- - -
- - -

- - -
-

- - -
- - -
- - -
- - -
- - -

- - -
- - -

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

eTE 

SE-07 
72% 
28% 
-

3.E-03 
100% 

-
-
-

3E-07 
100% 

-
-
-
-
-

SE-07 
67% 
33% 
-

4.E-03 
100% 
-
-
-

3E-07 
100% 

-
-
-
-
-

-
-
-

-
-
-
-
-
-
-

-
-

Agricultural Worker Recreational User 
(Draft Final) (Draft) 

RME eTE RME eTE 

2E-OS 7E-07 3E-06 1E-07 
78% 73% 68% 6S% 
16% 20% 32% 3S% 
6% 8% - -

2.E-02 3.E-03 7.E-03 6.E-04 
100% 100% 100% 100% 

- - - -
- - - -
- - - -

2E-OS 6E-07 2E-06 8E-08 
92% 90% 100% 100% 

- - - -
8% 10% - -
- - - -
- - - -
- - - -

3E-OS 7E-07 
76% 71% 
1S% 18% - -
9% 11% - -

2.E-02 3.E-03 -
100% 100% - -

- - - -
- - - -
- - - -

2E-OS 6E-07 - -
90% 87% -
- - - -

10% 13% - -
- - -
- - - -
- - - -

- - -
- - - -

- - - -

- - - -
- - - -
- - - -
- - - -
- - -

- - - -
- - - -

-

reDO = 2.3.7 ,8-tetrachlorodibenzQil-dioxin 

TEO = toxicity equivalency quotient 

Recreational User 
(Draft Final) 

RME eTE 

SE-06 2E-07 
69% 66% 
22% 24% 
9% 10% 

1.E-02 1.E-03 
100% 100% 

- -
- -
-

4E-06 2E-07 
89% 87% 

11% 13% 
- -
- -

-

-
- -
- -

- -

- --

-
-
- -

- -

- -

-
- -

- -

- -

% = percent 

> = greater than 
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Table 8-34: Summary of Incremental Lifetime Cancer Risks and Cumulative Noncancer Hazard Indices for RME and CTE Evaluations Using Cal-EPA Toxlcity~ Information 

Type Residential (Draft) Residential (Draft Final) Industrial (Draft) Industrial (Draft Final) Visitor (Draft) 
RME I CTE RME I CTE RME CTE RME I CTE RME I CTE 

Surface Soil - Including Background 
ILCR 2.E-05 6.E-06 9E-05 1E-05 2.E-05 3.E-07 2E-05 1E-06 1E-06 6E-08 

B(a)P equivalents 67% 33% 39% 40% 89% 67% 46% 40% 58% 67% 
arsenic 33% 66% 58% 57% 11% 33% 51% 24% 42% 33% 
TCDDTEQ - - 3% 3% 3% 3% - -

HI 1.E+00 1.E-07 1.E+00 9.E-02 6.E-02 1.E-02 6.E-02 1.E-02 3.E-03 3.E-04 
arsenic 10% 19% 10% 0% 21% 22% 21% 24% 100% 100% 
iron 38% 38% a a a -
manganese 8% 16% 8% 22% 17% 18% 14% - - -
vanadium 25% 48% 26% 74% 46% 55% 48% 61% -

Surface Soil - Excluding Background 
ILCR 2.E-05 2.E-06 4E-05 5E-06 2E-05 2E-07 1E-05 5E-07 8E-07 4E-08 

B(a)P equivalents 100% 100% 93% 93% 100% 100% 94% 93% 100% 100% 
arsenic - - - - - - - - - -
TCDDTEQ - - 7% 7% - 6% 7% 

HI 7.E-01 5.E-09 7.E-01 3.E-03 - - 3.E-03 <0.001 - -
arsenic - - - - - - - - - -
iron 77% - 76% -a - - -a -a 

Subsurface Soil - Includin Background 
ILCR 3.E-05 6.E-06 9E-05 1E-05 2E-05 3E-07 2E-05 1E-06 - -

B(a)P equivalents 64% 32% 39% 39% 86% 64% 45% 40% - -
arsenic 32% 65% 58% 57% 10% 32% 51% 56% -
TCDDTEQ - - 3% 3% - - 3% 3% - -

HI 1.E+00 1.E-01 1.E+00 1.E-01 6.E-02 1.E-08 6.E-02 1.E-02 -
arsenic 10% 19% 10% 20% 21% 22% 21% 24% - -
iron 37% - 38% -a - - -a -a - -
manganese 8% 16% 8% 15% 17% 17% 14% - - -
vanadium 25% 48% 25% 49% 47% 54% 47% 60% 

Subsurface Soil- Excluding Background 
ILCR 2.E-05 2.E-06 4E-05 5E-06 2E-05 2E-07 1E-05 5E-07 - -

B(a)P eQuivalents 100% 100% 92% 91% 100% 100% 93% 91% -
arsenic - - - - - - - - - -
TCDDTEQ - - 7% 7% - - 6% 7% 

HI 7.E-01 7.E-03 7.E-01 4.E-03 - - 5.E-03 <0.001 - -
arsenic - - - - - - - - - -
iron 75% - 75% -a - - -a -a -

Indoor Air - Vapor Emission from Soil 
ILCR - - 4E-06 1E-06 - - 1E-06 2E-07 - -

Hexachlorobenzene - - 95% 95% - - 95% 95% - -
HI - - 0.006 <0.001 - - <0.001 <0.001 -

Groundwater 
ILCR 3.E-04 1.E-04 1E-03 3E-04 - - Not Evaluated - -

arsenic 83% 85% 93% 93% - - - I - - -
HI 8.E+00 5.E+00 1.E+01 6.E+00 - Not Evaluated -

antimony 12% 14% 8% 12% - - - - - -
arsenic 15% 17% 23% 14% - - - - - -
thallium 41% 47% 10% 6% - - - -
vanadium 15% 2% 32% 44% - - - - - -

Indoor Air - Vapor Emission from Groundwater 
ILCR - - 1E-07 3E-08 - - 2E-08 4E-09 - -

Chloroform - - 88% 88% - - 88% 88% - -
HI <0.001 <0.001 - <0.001 <0.001 
NOTES: 
" Non-cancer from iron cannot be estimated as the PRG is the maximum concentration of 100,000 mglkg and not risk-based. 

- = not evaluated CTE = central tendency exposure HI = hazard index 

8(a)P = benzo(a)pyrene EPC = exposure point concentration ILCR = incremental I~etime cancer risk 

/ 
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Visitor (Draft Final) 
RME I CTE I 

5E-06 2E-07 
47% 47% 
51% 51% 
3% 3% 

5.E-03 <0.001 
100% 100% 

- -

3E-06 9E-08 
94% 94% 

- -
6% 6% 

<0.001 <0.001 

- -

-
- -
- -

-
-

- -
-

- -
-

- -
-
- -
- -
- -

-
- -

-
- -

-
-

- -
- -

-
- -

-

Construction Worker Construction Worker 
(Draft) (Draft Final) 

RME 1 CTE RME I CTE 

2E-06 1E-07 8E-06 4E-07 
67% 70% 42% 45% 
33% 30% 55% 52% 

3% 3% 
4.E-02 1.E-02 4.E-02 1.E-02 
100% 100% 100% 100% 
-
- - - -

-

1E-06 7E-08 4E-06 2E-07 
100% 100% 93% 94% 

- - - -
7% 6% 

- - <0.001 <0.001 

- - - -
- -

2E-06 1E-07 9E-06 4E-07 
62% 65% 43% 46% 
38% 35% 53% 50% 

- - 4% 4% 
5.E-02 1.E-02 4.E-02 1.E-02 
100% 100% 100% 100% 

- - - -
- - - -

1E-06 7E-08 4E-06 2E-07 
100% 100% 91% 92% 

- - - -
9% 8% 

- - <0.001 <0.001 

- - - -
- - -

- - - -
- - - -

- - -

- - - -
- - - -

-
- - - -
- - - -

-
- - - -

- - - -
- - - -

-

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

Agricultural Worker 
(Draft) 

RME I CTE 

1E-05 5E-07 
75% 72% 
25% 28% 

- -
2.E-02 3.E-03 
100% 100% 
- -- -
- -

1E-05 3E-07 
100% 100% 

- -
- -
- -
- -
- -

1E-05 5E-07 
71% 67% 
29% 33% 

- -
3.E-02 4.E-03 
100% 100% 

- -
- -- -

1E-05 3E-07 
100% 100% 

- -
- -
- -
- -
- -

- -
- -
- -

- -
- -
- -
- -
- -
- -
- -

- -
- -

% = percent 

> = greater than 

Agricultural Worker 
(Draft Final) 

RME I CTE 

5E-05 2E-06 
55% 48% 
43% 49% 
2% 3% 

2.E-02 3.E-03 
100% 100% 

- -
- -

3E-05 9E-07 
96% 95% 

- -
4% 5% 

<0.001 <0.001 

- -
- -

6E-05 2E-06 
55% 49% 
41% 48% 
3% 4% 

2.E-02 3.E-03 
100% 100% 

- -

- -

3E-05 9E-07 
94% 93% 
- -

6% 7% 
<0.001 <0.001 

- -
- -

- -
- -

- -
- -

- -
- -

-
- -

Recreational User Recreational User 
(Draft) JDraft Final) 

RME I CTE RME I CTE 

3E-06 1E-07 1E-05 6E-07 
68% 65% 43% 40% 
32% 35% 54% 57% 

- 3% 3% 
7.E-03 6.E-04 1.E-02 1.E-03 
100% 100% 100% 100% 

-
- - - -
- - - -

2E-06 8E-08 4E-06 2E-07 
100% 100% 89% 87% 

- - - -
- 11% 13% 
- - - -
-

- -
- - -
--
- -
- -
-
- -
- -
- - -

- - -
-

- -
- - -
- - - -
- -
- -

-
- -

-

- -
- - -
- -
- -
- - -

- -
-

TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin 

TEa = toxicity equivalency quotient 
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'" estimate decreases to 3xlO-5
• Under CTE, the carcinogenic risk estimate excluding background 

/ 
J decreases to 3x10-6

• B[a]P equivalent concentration and 2,3,7,8-TCDD TEQ remain the risk drivers. 

) 

Noncarcinogenic hazards were previously reported as a HI of I in both surface soil and subsurface 
soil intervals. Included in this estimate are risks from metals that are present at background levels, 
including most notably, vanadium, arsenic, manganese and antimony. Excluding the contribution 
from background, the noncarcinogenic HI decreases to 0.7 for both soil intervals. Iron is the main 
contributor to this noncarcinogenic hazard estimate. 

8.6.4.6 INDUSTRIAL USE 

Carcinogenic risks under a RME scenario for future industrial use at AA 3 were reported in the RBS 
as 1x10-5 for both surface soil and subsurface soil (Tables 8-15 and 8-16). Under and average or CTE 
scenario, these risks decrease to 5x10-7 for both soil intervals. This risk is driven by the presence of 
B[a]P equivalent concentration (73 percent of the risk), arsenic (20 percent of the risk) and 2,3,7,8-
TCDD TEQ (8 percent of the risk). The maximum detected concentration of arsenic was 4.6 mg/kg. 
With a background concentration of 6.86 mg/kg, the level of arsenic at the site is within the range of 
background levels. Excluding the contribution from background has little effect on the risk estimate; 
the carcinogenic risk estimate decreases to 8xI0-6

• Under CTE, the carcinogenic risk estimate 
excluding background decreases to 4xI0-7

• B[a]P equivalent concentration and 2,3,7,8-TCDD TEQ 
remain the risk drivers. 

Noncarcinogenic hazards were previously reported as a HI of 0.1 in both surface soil and subsurface 
soil intervals. Included in this estimate are risks from metals that are present at background levels. 
Excluding the contribution from background, the noncarcinogenic HI decreases below 0.01 for both 
soil intervals. 

8.6.4.7 SITE-SPECIFIC RISK-BASED EVALUATION SUMMARY 

Table 8-33 summarizes the results of the site-specific risk assessment. Included are the risk estimates 
for residential and industrial uses of the site that were detailed in the RBS. 

The evaluation of six site-specific surface soil scenarios (including the default residential and 
industrial scenarios) resulted in ILCRs under the RME scenario that ranged from 2xlO-6 to 4xlO-5

• 

The excess cancer risk estimate of 4x10-5 for the residential surface soil scenario, which includes the 
contribution from arsenic, is within the EPA established risk management range of 10-6 to 10-4

• 

Surface soil ILCRs for the construction worker, visitor, recreational user, and agricultural worker 
scenarios, excluding the background arsenic contribution, are 2xlO-6

, 2x10-6
, 4x10-6

, and 2x10-5
, 

respectively. Only the residential site-specific scenario evaluation resulted in a noncancer hazard 
equal to the target noncancer hazard of 1; HIs for all other scenarios are less than 1. 

The site-specific excess cancer risk estimates for subsurface soil under the RME scenario range from 
3x10-6 to 4x10-5

• The residential subsurface soil scenario including the contribution from arsenic 
results in an excess cancer risk estimate of 4x10-5

, which is within the risk management range of 10-6 

to 10-4. When background levels of arsenic are excluded, the excess cancer risk decreases to 3x10-5
, 

which is within the risk management range of 10-6 to 10-4. Subsurface soil ILCRs for the construction 
worker and agricultural worker scenarios, excluding the background arsenic contribution, are 3x10-6 

and 2xI0-5
, respectively. The residential scenario evaluation (detailed in the RBS) resulted in a 

noncancer hazard equal to the target noncancer hazard of 1; all other scenarios are less than 1. 

,)\ Risks are also presented using California-EPA toxicity values (Table 8-34). The evaluation of 
, surface soil exposure under the RME scenario resulted in cumulative lifetime cancer risks (or 
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ILCRs) of 5xl0-6 for the escorted visitor, 8xlO-6 for the construction worker, 5xl0-5 for the 
agricultural worker, and lx10-5 for the recreational user. The estimated ILCRs from subsurface soil 
exposure increases slightly for both the construction/utility worker (ILCR = 9xlO-6

) and the 
agricultural worker (ILCR = 6xl0-5

). Risk estimates that utilize California-modified toxicity values 
are approximately 2Yz times higher than when estimated using EPA Region 9 PRGs. The main 
reason for this increase is that California assigns a higher (i.e., more toxic) slope factor for arsenic. 
Without the contribution of background metals, the ILCRs decrease approximately 50 percent to 70 
percent because arsenic is present at background levels and is not included in the cancer risk 
estimates. 

8.7 UNCERTAINTY ANALYSIS 

By design, this risk assessment has been developed to be protective, rather than accurately 
predictive. As a result, the risk assessment is believed to represent a substantial overestimation of 
cancer risk and noncancer hazard. This section presents a discussion of some of the uncertainties 
inherent in the risk assessment with focus on key factors believed to influence the risk assessment 
process and application to risk management activities. Uncertainties involved in each major step of 
the risk assessment process (i.e., exposure assessment, toxicity assessment, and risk characterization) 
are discussed separately below. 

8.7.1 Uncertainties in Data Assessment 

Nondetect concentrations with value of greater than 2 x ma.;dmum detected concentration: 
Calculation of the 95 percent UCL does not include non-detect results with quantitation limits two 
times the maximum detected concentration. Such results are excluded from the database. This 
practice is based on the discussion of unusually high sample quantitation limits in Section 5.3.2 of 
RAGS Part A (EPA 1989a). This situation (sample quantitation limits [SQLs] exceeding twice the 
highest detect) occurs when either the maximum detected concentration is closer to the method 
detection limit than the SQL, or the detection of another chemical interfered with the quantitation of 
the chemical in question. Over 500 sample results from surface soil, subsurface soil and groundwater 
were removed. If the chemical is truly present at the reporting limit, the risks could be under­
estimated. If the chemical is truly not present, the result of removing the sample result probably has 
little effect in the final risk estimates. 

For infrequently detected chemicals, maximum detected concentrations were used as the EPCs. The 
removal of non-detected results has no effect on final estimates since the EPCs continue to be based 
on the maximum detected concentrations. However, if the chemical is truly present at the reporting 
limit, the risks could be under-estimated because the maximum detected concentration is not truly 
the highest concentration in the data set. For chemicals with greater than 11 detections, UCLs of the 
mean were calculated; if a chemical is truly present at the reporting limit, the exclusion of non­
detected results could under-estimate the resulting UCL. 

Chemicals with Minimum Reporting Limits above the Screening Criteria: When a chemical was both 
detected and not detected in a sample medium, a proxy concentration of one-half the reporting limit 
was assigned when calculating exposure point concentrations (such as the 95 percent UCL). If an 
analyte was not detected in the sample medium, then it was not included as a COPC in the risk 
assessment. Several chemicals were not detected in surface soil or groundwater media with all of 
their reporting limits greater than the screening criteria. Because these chemicals were not detected 
and therefore not evaluated as a COPC, potential risks/hazards would be underestimated if any of 
these chemicals is truly present at the reporting limit. These chemicals are listed in Section 8.2.2. 

8-114 

C) 

o 

/ ." 
! \ 

\ I 
"---/ 



\ 
/ 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Human Health 

Risk Assessment 

For the surface soil, only hexachlorobenzene had a range of reporting limits that were greater than 
the screening criterion for 100 percent of the samples. Because the range of reporting limits is at 
most four times the screening criterion or lxOr6

, the cancer risk estimate could potentially be 
underestimated by 4 xlO-6

• This additional risk from hexachlorobenzene, if truly present at the 
reporting limit, could at most represent only a 15 percent increase over the existing risk estimate. 

For groundwater, the following non-detect chemicals had reporting limits that exceeded the 
screening criterion for that chemical. Most non-detect chemicals listed below had ranges of reporting 
limits that were greater than the screening criterion for all samples. 

1,1,1,2-tetrachloroethane 

1,1,2,2-tetrachloroethane 

• 1,1 ,2-trichloroethane 

1,2,3-trichloropropane 

1,2,4-trichlorobenzene 

1,2-dichloroethane 

• 1,2-dichloropropane 

1,4-dichlorobenzene 

2,4,6-trichlorophenol 

3,3' -dichlorobenzidine 

3-nitroaniline 

4-nitroaniline 

• 4,6-dinitro-2-methylphenol 

benzene 

• bis(2-chloroethyl)ether 

• bromodichloromethane 

8.7.2 Uncertainties in Exposure Assessment 

• Carbazole 

• carbon tetrachloride 

ChI oro ethane 

• cis-l,3-dichloropropene 

• trans-l,3-dichloropropene 

Dibromochloromethane 

• Hexachlorobenzene 

Hexachlorobutadiene 

• Hexachloroethane 

• Nitrobenzene 

• n-nitrosodo-n-propylamine 

• Pentachlorophenol 

Perchlorate 

• tetrachloroethene 

• trichloroethene 

• vinyl chloride 

Uncertainty in the exposure assessment is a function of several factors. Such factors include but are 
not limited to; the completeness/representativeness of the site data, identification of COPCs, 
assumptions regarding actual current and/or future site land use, identification of relevant receptor 
groups and activities, and even the extent to which certain chemicals are physiologically retained and 
transferred to target organs of the selected receptors. 

Judgmental Sampling: For this site investigation, the data that have been collected are believed to be 
reasonably representative of current site conditions. Several samples have been collected in a 
judgmental (i.e., biased) fashion over a period of three years at different depths in order to 
characterize the extent of contamination. The biased sampling procedures are likely to overestimate 
exposure and associated risk. COPCs have been selected based on prior knowledge of the site 
(i.e., use for construction debris disposal) and an understanding of conditions that are likely to 
influence chemical fate and transport. 

8-115 



May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Human Health 

Risk Assessment 

Land Use Considerations: For this evaluation, assumptions have been made to both ensure 
conservatism and attempt to realistically characterize current and future site use. Conservativeness is 
embodied in the RBS that compares EPCs to residential land use. This assumption overestimates risk 
but provides useful information to facilitate reasonable land use considerations. The RBS evaluated 
alternate receptor scenarios. This evaluation is more likely to identify reasonably realistic risk given 
assumptions of receptor activities. Overall, therefore, selection and evaluation of the land uses in the 
risk assessment will tend, in general, to overestimate risks. 

Receptor Selection and Exposure Factors: Receptor groups have been selected to be consistent with 
generic and site-specific land uses. Therefore, the risk assessment has assumed that relevant receptor 
groups consist of residential and industrial receptors. All of the exposure factors that are used to 
characterize chemical intake are conservatively developed to ensure that, if anything, the risk is 
overestimated. Alternatively, the risk assessment has assumed that construction/utility workers, 
recreational users, visitors, and agricultural workers are relevant to a characterization of site-specific 
risks. Thus, these receptor groups have been evaluated with exposure factors that are somewhat less 
conservative but more realistic than the RBS. For instance, despite the fact that current construction 
work activities result in reduced exposures (i.e., direct contact is minimized with the use of 
machinery), risk to the receptor has been evaluated using many exposure factors that are 
recommended as default factors by the EPA to ensure protectiveness in the risk assessment. Because 
many of the exposure factors used in the evaluation have been developed to ensure protectiveness, 
the tendency for risk to be overestimated is unlikely. 

Exposure Point Concentrations: The EPC seeks to quantify with confidence the "average" exposure 
condition. The inherent variability of sample collection, sample analysis, and environmental 
distributions can complicate the determination of an EPC representing that average exposure. EPA 
guidance allows the use of the "lesser" of the maximum detected concentration and the 95 percent 
VCL. When samples are collected defining a data set and when the variability among the 
observations is great, the 95 percent VCL will likely be greater than the maximum concentration. 
Defaulting to the lesser of the two concentrations helps to minimize the overestimation of risk, but 
does not eliminate the potential to overestimate the risk based on the "average" exposure condition. 
The EPC could, in fact, yield an over- or underestimate of risk depending on the truly underlying 
distribution of the data/chemical concentrations. 

Chemicals with Minimum Reporting Limits Above the Screening Criteria. When a chemical was both 
detected and not detected in a sample medium, a proxy concentration of one-half the reporting limit 
was assigned when calculating EPCs (such as the 95 percent VCL). If an analyte was not detected in 
the sample medium, then it was not included as a COPC in the risk assessment. Except for 
hexachlorobenzene in surface soil (where 100 percent of the reporting limits exceeded the screening 
criterion), the percentage of reporting limits for non-detected chemicals in soil was quite low (i.e., 
generally 2 to 20 percent with that for 3,3'-dichlorobenzidine at approximately 41 percent). Thus, the 
likelihood of these non-detected chemicals to be present at levels exceeding respective screening 
criteria (and therefore potentially affecting risk estimates to a significant degree) is considered low. 
Hexachlorobenzene was detected in subsurface soil and was therefore evaluated as a COPC for that 
soil interval. Numerous nondetected chemicals in groundwater had all of their reporting limits 
greater than screening criteria. Because these chemicals were not detected and therefore not 
evaluated as a COPC, potential riskslhazards would be underestimated if any of these chemicals is 
truly present at the reporting limit. 

Uncertainty Associated with Secondary Pathways Not Evaluated. Secondary pathways such as 
ingestion of homegrown produce were not evaluated in this assessment. Because secondary 
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pathways are not quantitatively evaluated and because some of the chemicals detected have the 
potential to bioaccumulate in plants, potential risks could be underestimated. The inorganic 
chemicals detected in the soil medium were compared to published bioconcentration factors for soil 
to plant transfer (BCFp) (Bechtel Jacobs Company 1998). No inorganic chemical detected in the soil 
medium at AA 3 had a BCFp greater than 1, therefore, bioaccumulation of these inorganic chemicals 
in plants (i.e., foodstuffs) is unlikely. Any organic chemical with a log octanol-water partitioning 
coefficient (Kow) of greater than 3 is conventionally assumed to have the potential to bioaccumulate 
in the foodchain (Garten and Trabalka 1983; Thomann 1995). The chemicals in the O-foot to 10 feet 
bgs depth interval for soil with a log Kow of greater than 3 are: 

• bis(2-ethylhexyl)phthalate • hexachlorobenzene 

• fluoranthene • pyrene 

• 2,3,7,8-TCDD 

Several chemicals detected in groundwater have a log Kow of greater than 3: 

• bis(2-ethylhexyl)phthalate • chrysene 

• butyl benzyl phthalate • dibenz[ a,h ] anthracene 

• acenaphthene • fluoranthene 

• anthracene • fluorene 

• benz( a )anthracene • indeno(1,2,3-cd)pyrene 

• benzo( a )pyrene • naphthalene 

• benzo[b] fluoranthene • phenanthrene 

• benzo(g,h,i)perylene • pyrene 

All of these chemicals were infrequently detected such that the likelihood of foodstuffs being 
watered with groundwater contaminated with these chemicals is low. 

Use of Default Particulate Emission Factors. While it is true that activity-specific PEFs may be 
developed to characterize risk during site-specific activities, the extent to which any activity 
dominates an exposure scenario is limited by the frequency of occurrence relative to other exposure 
routes (i.e., oral, dermal). In this assessment, the default PEF was used and the result on the risk 
estimate could be an over- or underestimate based on the actual PEF value that would result from 
any site-specific activities. 

With the possible exception of the construction worker, it is not reasonably anticipated that the 
receptor would be exposed to particulates via inhalation over that which is assumed based on the 
default PEF. The degree to which risks are potentially underestimated is slight since soil ingestion 
and dermal contact lead to most of the chemical intake for the construction worker. 
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In summary, based on the assessment of sampling, land use, receptor selection, and associated 
activities and exposure factors, the exposure assessment is believed to overestimate the risk. 

Uncertainty in Indoor Air Evaluation. Evaluation of the soil gas migration-indoor air pathway 
suggests little potential for cancer risk and noncancer hazard estimates to exceed 10-6 and 1, 
respectively. The use of the J&E Model to estimate chemical concentrations from subsurface soil or 
groundwater to indoor air includes uncertainty in several areas: 

1. The model assumes homogeneity of soil within a horizon. Therefore, selected site-specific 
values for various soil parameters may fail to provide an accurate measure of the soil 
variability. 

2. The model evaluates building characteristics that, while remaining mostly constant, makes 
assumptions about the design of a building (e.g., height of the room, air-exchange rate) that 
is not yet planned for the site. 

3. The model cannot assess the likelihood that a building will be constructed at all on the site, 
or the likelihood that it will be constructed atop or near the area of contamination. 

In 2005, an assessment was conducted on the uncertainty of the J&E Model on vapor intrusion 
calculations (Weaver 2005). The study identified a range for all soil and building parameters used in 
the J&E Model, and systematically evaluated how the sensitivity of each variable magnitude affects 
the resulting risk (instead of indoor air concentration as used for AA 3) as compared to the results 
using the defaults. One finding is that the air exchange rate in the building is the most sensitive 
factor, with the low-high values of 0.1 to 1.5 exchanges per hour changing the risk from the default 
situation by -83 percent to 150 percent. The next four most sensitive factors are water-filled porosity 
(-54 percent to 65 percent), mixing height of the air space in the building (-25 percent to 50 percent), 
depth to contaminant source (-20 percent to 35 percent) and soil porosity (-35 percent to 33 percent). 
When the variability of all parameters are considered simultaneously (9 parameters evaluated in all), 
the overall risk deviated from that of the default situation by -98 percent to 1,258 percent. 
Interactions among parameters such as multipliers or divisors of each other produce a synergistic 
effect that is not explained by the variability if individual parameters are used alone. Risks using the 
default settings may overestimate risk (or, as is used at AA 3, indoor air concentration) by a factor of 
2, or may underestimate the potential risk by a factor of 13. 

A site-specific quantitative evaluation of the uncertainty of the J&E Model at AA 3 is likely to 
provide a similar result, with the exception that the air-exchange rate used for a residential setting 
(0.5 per hour) and the industrial setting (1.0 per hour) are greater than the default value of 0.25 per 
hour in the Model. For the residential setting, an air exchange rate of 0.5 per hour is approximately 
the 25th percentile of rates measured in California residences (Cal-EPA 2004c). This value was used 
in the site-specific calculation of hexachlorobenzene (risk driver) concentration of 0.0147 Ilg/m3 in 
indoor air. Substituting other values for the air exchange rate such as the lowest value evaluated 
above (0.1 per hour), the 10th percentile of rates in California residences (0.31 per hour) or 90th 
percentile (1.95 per hour) suggests that indoor hexachlorobenzene concentrations may be potentially 
overestimated by a factor of 2 to 5 or underestimated by a factor of 4. For the industrial setting, air 
exchange rate is not likely to be lower than 1.0 per hour because it is the minimum ventilation 
requirement pursuant to the 2001 Energy Efficiency Standards for Nonresidential Buildings 
(California Energy Commission 2001, as reported by Cal-EPA 2004). Indoor hexachlorobenzene 
concentrations for the industrial setting could be underestimated by a factor of approximately 2. 
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The evaluation for risks associated with direct soil exposure (including ingestion, dermal contact, 
and inhalation of particulates and vapors in ambient air) utilizes the (95 percent to 99 percent) DCL 
of the mean soil concentration (or MDC, whichever is lower) and assumes that exposure could occur 
anywhere within the site where soil is accessible at the EPC. The same cannot be said of indoor air. 
Because the location of a residence is stationary, the risk for potential future residents from exposure 
to vapors in indoor air at the MDC can only be realized if a future residential home is built on an area 
that is impacted by the VOC in soil at the maximum detected concentration. Thus, the use of MDCs 
as EPCs for the indoor air scenario presents a "low probability exposure scenario" that, while 
possible, is not likely to occur. Hexachlorobenzene was detected in only one of nine subsurface soil 
samples further supporting this "low-probability exposure scenario" concept. 

While the use of the J&E Model at AA 3 may either overestimate risks from the inhalation of indoor 
VOCs by a factor of 2 to 5 or underestimate the risk by a factor of 13, its application assumes a 
building atop or near the location of the single hexachlorobenzene detection. Thus, a larger 
overestimation of risks lies in the low likelihood or probability of that occurrence. 

8.7.3 Uncertainties in Toxicity Assessment 

Toxicity assessment involves the selection of noncancer toxicity indices (i.e., RIDs) and cancer slope 
factors. 

Reference Doses: RIDs are developed using animal data that must be applied to human receptors for 
the risk assessment. The process typically involves application of several uncertainty factors and 
modifying factors to animal test data that lower the RID, given extrapolation from animal tests to 
human health risk assessment. For instance, uncertainty factors of 10 are often applied to animal data 
to reduce a threshold dose ten-fold to arrive at the RID. This application of the UPs is likely to 
overestimate non-carcinogenic toxicity as noted by Dourson et. al. (1997). 

Cancer Slope Factors: CSFs developed by the EPA are conservative and represent the upper bound 
limit (i.e., 95 percent DCL) on the probability of a cancer response occurring. Thus, the actual 
carcinogenic risk due to exposure to selected chemicals is likely to be lower than the actual risk 
experienced by the receptor. One other source of uncertainty in the toxicity assessment lies in 
extrapolating experimental carcinogenic observations at high doses to the low doses experienced by 
the human population of interest. Because there is no empirical way to detect risks below the 5 
percent to 10 percent range, assumptions must be made about the shape of the dose-response curve in 
the low dose region (Rodricks 1992). Because the standard default is to assume that all carcinogens 
have a linear no-threshold dose-response curve, the cancer potency for carcinogenic COPCs (i.e., 
arsenic and B[a]P) is likely overestimated. 

Surrogate Toxicity Data: When a chemical does not have a toxicity factor, the available toxicity 
factor for a similar chemical may be used. The use of surrogate toxicity data (i.e., toxicity data used 
in lieu of COPC toxicity information) introduces uncertainty to the toxicity assessment. In many 
cases, toxicity values obtained under one route of exposure (i.e., oral) are used to represent toxicity 
values for another exposure route. When this is done, an effort is made to conservatively assume that 
the toxicity value is at least as conservative as that of the surrogate. There are biological data 
supporting the theory that toxic responses in animals are similar to those in humans. However, the 
variability in responses to contaminant exposure can be largely due to species differences in 
pharmacokinetic mechanisms such as absorption, distribution, metabolism, and excretion (Rodricks 
1992). The use, therefore, of surrogate toxicity data on the part of EPA for development of toxicity 
data will typically likely overestimate risk. 
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Chemicals with Non-IRIS Toxicity Values. Pursuant to the EPA OSWER Directive 9285.7-53 (EPA 
2003e), the current hierarchy for human toxicity values is: 

• Tier 1 - EPA's IRIS 

• Tier 2 - EPA's PPRTVs 

• Tier 3 - Other Toxicity Values including Cal-EPA Toxicity Values 

The primary source of toxicity information is EPA IRIS. When a toxicity value is not available in 
IRIS, other sources of toxicity information can be considered in accordance with EPA Guidance 
(EPA 2003c); these additional sources are often considered "provisional." In this assessment, the 
Region 9 PRGs for several chemicals were based on provisional toxicity values to derive site­
specific PRGs. The chemicals with provisional RIDs (for noncancer risk) include: 

• aluminum 

• 

chloroform 

copper 

iron 

methylisobutyl ketone 

trichloroethylene 

• barium 

• 

cobalt 

cis-l,2-dichloroethene 

methylene chloride 

• n-nitrosodiphenylamine 

vanadium 

The chemicals with provisional CSFs (cancer risk) include: 

• cobalt 

• methyl tert butyl ether 

trichloroethylene 

Because the provisional toxicity values are not final IRIS values, the overall effect on the risk 
estimates in this risk assessment, could be over- or underestimates. Including these chemicals with 
provisional values in this assessment, would overestimate the risks based on current Navy policy. 

Chemicals with Updated or Revised Toxicity Values (California) - Naphthalene: In this assessment, 
naphthalene was evaluated as a non-carcinogenic chemical. Recently, California has listed 
naphthalene as a carcinogen. Estimates of cancer risk in this assessment are potentially 
underestimated without the evaluation of naphthalene as a carcinogen. 

Chemicals with Updated or Revised Toxicity Values (California). Several chemicals evaluated in this 
assessment have been assigned different toxicity values by the State of California. Chemicals include 
arsenic, beryllium, lead, manganese, mercury, nickel, selenium, benzene, methylene chloride, bis(2-
ethylhexyl)phthalate, hexachlorobenzene, phenol, benzo[a]pyrene and 2,3,7,8-TCDD. Toxicity 
values for these chemicals are considered Tier 3 values under the EPA hierarchy (EPA 2003a) but 
are peer reviewed and as such, the State of California does not consider theses toxicity values as 
provisional. EPA Region 9 provides PRGs for some of these chemicals but assigns them as 
"California (or Cal-) modified" (EPA Region 9 2004a). The substitution of these California­
approved toxicity values increased final risk estimates primarily due to arsenic. 

Arsenic. Slope factors listed in IRIS for arsenic are 1.5 (mg/kg/dayr' and 15 (mg/kg/dayr' for oral 
and inhalation exposure routes, respectively. However, the slope factors developed by California 
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(Cal-EPA 2004a) differ from those endorsed by the EPA with values of 9.5 (mg/kg/dayy' and 12 
(mglkg/dayy' for oral and inhalation exposure routes, respectively, suggesting that Cal-EPA cancer 
estimates are approximately 10 times greater than those of the EPA. 

Different approaches used to establish the CSFs for the EPA and Cal-EPA explain the principal 
differences in the derivation of the associated slope factors. For instance, the EPA data set depends 
in large part on a single well documented and studied sample population located in Taiwan (Tseng 
1984). This approach, though limited to the evaluation of skin cancer, provides the benefit of 
relatively controlled evaluations within a well studied population. Alternatively, Cal-EPA, in an 
attempt to evaluate the potential for internal cancers due to arsenic exposures re-assessed not only 
the Tseng data sets, but also several other data sets associated with potential exposure to various 
groups of potentially exposed individuals in a broader compliment of geographical locations and 
exposure scenarios. While the assessment of these many groups is likely to provide sufficient 
protection via the development of the associated slope factor, the pooling of various populations and 
cancer types likely results in a higher variation of tumor incidences or cancer responses that may 
lead to a higher slope factor, suggesting that the Cal-EPA slope factor is overly protective. 

In addition, the inclusion of many data sets that demonstrate different internal cancers suggests that 
the evaluation may have included differential carcinogenic modes of action in the same numerical 
analyses. It is uncertain as to whether this would result in an overestimate of the slope factor but it is 
clear that isolation of a causal relationship between cancer incidence and exposures are confounded. 

Chemicals Without Toxicity Values: The RBS compares COPCs to EPA Region 9 PRGs and 
quantitates risklhazard. The EPA develops PRGs based on cancer risk and/or noncancer hazard 
toxicity values (i.e., cancer slope factors and/or RIDs). Most of the chemicals that have been detected 
and are noted as COPCs have such toxicity values. However, some detected chemicals do not have 
PRGs. Exclusive of essential nutrients, chemicals from the current soil data that do not have EPA 
Region 9 PRGs due to lack of toxicity values are listed below: 

benzo(g,h,i)perylene 

phenanthrene 

PHC as diesel fuel 

• PHC as gasoline 

• PHC as motor oil 

2-Methylnaphthalene does not have a Region 9 soil PRG but it does have non-cancer RID in the 
EPA's IRIS, which was used to derive receptor-specific PRGs in this evaluation. 

Chemicals detected in groundwater that do not have EPA Region 9 PRGs due to a lack of toxicity 
values are: 

PHC as diesel fuel 

• PHC as motor oil 

• bis(2-chloroethoxy)methane 

• phenanthrene 

• PHC as gasoline 

benzo(g,h,i)perylene 

butyl benzyl phthalate 

Nitrate does not have a Region 9 tap water PRG but it does have a risk based level in the EPA's IRIS 
which was used in this evaluation. It should be noted that the IRIS level is not calculated in the same 
manner as other tap water PRGs in that it is based on exposure to an infant whereas EPA Region 9 
noncarcinogenic tap water PRGs are based on exposure as an adult. 
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While the lack of toxicity values for the above COPCs imparts additional uncertainty into the SRA, 
overall the degree of uncertainty affecting the risk assessment results for AA 3 is expected to be 
minimal. 

Uncertainty Associated with the Use of the Toxicity Equivalency Approach for Dioxins: The cancer 
risk from TCDD TEQs is estimated by summing the individual cancer estimates for each dioxin and 
dibenzofuran congener. The risk calculations for all congeners (with the exception of TCDD) are 
determined using estimated cancer slope factors based on the assumption of toxicity equivalence to 
2,3,7,8 TCDD. While the approach is an estimation procedure that depends on assumed toxicity of 
dioxin like chemicals, it is generally understood that when the actual toxicity data is absent for each 
dioxin congener, it is a potentially better methodology to estimate cancer risk in potentially exposed 
populations. Nonetheless, despite its general acceptance in the scientific community, the 
methodology does assume additivity of like cancer effects derived from chemicals of similar 
structures. Thus, based on its use in the risk assessment, cancer risks associated with potential 
exposure to dioxins, as presented by the TEQ approach, may be somewhat overestimated. 

Uncertainty Associated with the Use of the Toxicity Equivalency Approach for Carcinogenic PAHs: 
The cancer risk from B[a]P equivalent concentration is estimated by summing the individual cancer 
estimates for each carcinogenic P AH. The risk calculations for additional carcinogenic P AHs use 
estimated cancer slope factors based on the assumption of toxicity equivalence to B[a]P. While the 
approach is an estimation procedure that depends on assumed toxicity of these additional 
carcinogenic P AHs, the absence of actual toxicity data for each chemical requires the use of this 
methodology to estimate cancer risk in potentially exposed populations. Nonetheless, despite its 
general acceptance in the scientific community, the methodology does assume additivity of like 
cancer effects derived from chemicals of similar structures. Thus based on its use in the risk 
assessment, cancer risks associated with potential exposure to carcinogenic P AHs, as presented by 
the B[a]P equivalency method, may be somewhat overestimated. 

8.7.4 Uncertainties in Estimation of Site-Related Risk 

EPA guidance indicates that carcinogenic risks and HQs resulting from various multiple chemicals 
should be considered additive (EPA 1989a). In the absence of supporting data for synergy or 
antagonism, the assumption of additivity could overestimate or underestimate potential cancer risk or 
HQs for receptors. 

Definition of Site-Related Metals. A site-related release of a metal was identified when the maximum 
detected concentration exceeded the background level. The finding of a single sample result from 
background areas that slightly exceeds the reported background level (e.g., arsenic) may happen by 
chance, especially with an increasing number of samples (Gibbons 1991). 

As noted in the preceding text, arsenic is a predominant COPC that has been included in its entirety 
in the estimation of risk associated with site-related activities. Arsenic is also a common naturally 
occurring element found in soil similar to that of the site. The arsenic concentrations detected are 
consistent with background concentrations at EI Toro. Additionally, the maximum detected 
concentrations and EPCs of arsenic in surface soil and subsurface soil are below the Station-wide 
average. Therefore, the inclusion of the contribution of naturally occurring arsenic tends to 
overestimate risk to both default and site-specific receptors. 

Uncertainty Associated with the Exclusion of Chemicals Screened Out During TierIA: The 
evaluation of residential and industrial receptors in the Tier lA includes all chemicals. However, the 
screening process of Tier lA eliminated chemicals that were below residential criteria that are based 
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on a cancer risk of lE-06 or a non-cancer target hazard index of 1. Although the summed risk from 
these chemicals may exceed the target cancer and noncancer levels, residential cancer risk estimate 
for AA3 is 3E-05 to 4E-05 such that the exclusion of these screened chemicals in the SSRBE has 
little effect on cancer risk estimates. To verify this claim, the residential cancer risk associated with 
these screened out chemicals in surface soil was determined to be approximately 7E-09 (using either 
USEPA or Cal-modified toxicity values). This risk value is 5 orders of magnitude lower than the risk 
associated with chemicals that did not screen out (i.e., chemicals carried through to the SSRBE). For 
subsurface soils, the residential cancer risk is also 3E-05 to 4E-05. The cancer risk estimate for 
screened out chemicals is approximately 6E-07, approximately 2 orders of magnitude lower. This 
same relationship between risks from screened out chemicals to all chemicals is expected to be 
similar for other receptors. Thus, for carcinogens, the exclusion of chemicals in the Tier IB SSRBE 
has little effect on the final cancer risk estimates for site-specific receptors. 

For non-cancer hazards excluding background metals, the residential (child) HIs are approximately 
0.7 for both surface soil and subsurface soil. The residential HI for chemicals which were screened 
out also is approximately 0.7 such that non-cancer hazard estimates for other receptors in the SSRBE 
may be underestimated by as much as 100 percent. However, given that the non-cancer HIs for 
construction workers, agricultural workers and recreational users are 0.04 or lower, the potential 
underestimation of non-cancer hazards by 100 percent in this instance bear no significant effect; the 
inclusion of screened out chemicals in the non-cancer HIs would remain below the target HI of 1. 

Further verification that the exclusion of screened out chemicals in the SRBE had little to no impact 
can be inferred from residential noncancer hazard estimates using maximum detected concentrations. 
Using these maximum concentrations, the residential HI of 2 for both surface and subsurface are 
approximately 50 percent greater than when using EPCs. Thus, HI estimates for construction 
workers, agricultural workers and recreational users that are approximately an order of magnitude 
lower or more than those for the resident would not increase to above 1 if chemicals screened out 
during Tier lA were included. 

8.8 CONCLUSIONS 

The Tier lA RBS results for the residential and the industrial receptor are within the 10-4 and 10.6 

range for cancer and noncancer results did not exceed 1. 

The results of the site-specific risk assessments, including the removal of chemicals determined to be 
within background levels, are listed below: 

• 

The surface soils (O-foot to I-foot bgs) health risk for a residential reuse scenario is estimated to 
be 4xlO·s. Most of the risk is from B[a]P equivalent concentration (68 percent) with less 
contribution from arsenic (23 percent) and 2,3,7,8-TCDD TEQ (9 percent). Arsenic is present at 
background levels. The removal of the arsenic contribution decreases the excess cancer risk to 
3xl0-5

, as B[a]P equivalent concentration and 2,3,7,8-TCDD TEQ remain primary contributors. 

The subsurface soils (O-foot to 10 feet bgs) residential scenario health risk is estimated at 4xlO-5 
• 

As with surface soil, most of the risk is from subsurface soil is due to B[a]P equivalent 
concentration (66 percent) with less contribution from arsenic (23 percent) and 2,3,7,8-TCDD 
TEQ (9 percent). When arsenic is excluded because it is present at background levels, the excess 
cancer risk decreases to 3xlO-s. 

The evaluation of volatile chemicals in subsurface soil that may migrate into future buildings 
resulted in ILCRs for future on-site residents (ILCR = 4xl0·6

) that were within the risk 
management range of 10-6 to 10-4. For future on-site industrial workers, excess cancer risks were 
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less than IxlO-6
• Noncancer HIs were less than 1. The evaluation of volatile chemicals in 

groundwater that may migrate into future buildings resulted in ILCRs for the resident and 
industrial worker were less than IxlO-6

• As with soil, noncancer HIs were less than 1. Much of 
the risk estimates from subsurface soil are due to hexachlorobenzene, while those from 
groundwater are due to chloroform. Hexachlorobenzene was detected in 1 or 9 subsurface soil 
samples. Chloroform was detected in 2 of 111 groundwater samples. 

• For human health groundwater pathway evaluation, the ILCR estimates for the RME and CTE 
scenarios were 3xI0-4 and 5xIO-5

, respectively. Arsenic accounted for approximately three­
fourths of the risk. Depending on the assumed exposure scenario, the HI was between 7 and 6. 
The primary contributors to the noncancer hazard estimate are the metals antimony, arsenic, 
chromium, thallium, and vanadium. The maximum detected concentration of arsenic and the 
EPC exceed the current MCL of 10 ).lg/L. Arsenic concentrations in groundwater are within the 
ambient concentrations reported at other groundwater wells at former MCAS EI Toro. 

The risk estimates for other site-specific receptor scenarios assuming the RME scenario range 
from 2xlO-6 (visitor-surface soil scenario) to a maximum of2xlO-5 (agriculture worker surface 
soil scenario). In all cases B[a]P equivalent concentration contributes to a significant portion of 
the risk estimate. Because B[a]P equivalent concentration is the main contributor to the cancer 
risk estimate, the exclusion of arsenic due to its presence at background levels does not 
substantially reduce the final risk estimates for these receptors very much. However, the 
carcinogenic P AHs that comprise the B[a]P equivalent concentration were detected in only 1 to 7 
of 33 surface samples. 

• None ofthe site-specific surface and subsurface soil scenario evaluations resulted in noncancer 
hazards that exceeded the target noncancer hazard of 1. 

The substitution of Cal-EPA toxicity values increased risk estimates by a factor of 2Yz. The reason 
for this increase is that the State of California considers arsenic to be approximately an order of 
magnitude more toxic than does EPA Region 9. 

Based on risk estimates and the uncertainty assessment, which indicates a predominance of 
overestimation, no further evaluation is necessary for AA 3. 
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9. SCREENING RISK ASSESSMENT - ECOLOGICAL 

9.1 SRA PROCESS 

Ecological 
Risk Assessment 

The SRA assesses the risks to ecological receptors from exposure to chemicals present at AA 3, 
former MCAS E1 Toro, California. The SRA was conducted according to the screening-level 
guidance presented in the EPA Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments, Interim Final (EPA 1997b), CNO ERA 
policy memo (DON 1999), Navy Guidance for Conducting Ecological Risk Assessments, (NFESC, 
2001), and the Final Work Plan Removal Site Evaluation, Anomaly Area 3 (Earth Tech 2002a) 
finalized in August 2002. 

9.1.1 Objectives 

The purpose of this section is to present the results of Tier 1, Steps 1 and 2 of the SRA conducted at 
AA 3 and to provide a basis for follow-on BERA steps (Tier 2, Step 3a). A draft version of the 
BERA is also provided in Section 9.3. 

The approach of the SRA was essentially in accordance with the RSE Work Plan (Earth Tech 
2002a); however, certain terminologies, sequence of screening steps and selection of representative 
species have been revised and/or updated in response to EPA Region 9 comments on the draft SRA 
(Earth Tech 2003a) conducted for this site and the ecological RBS conducted for other sites at 
former MCAS EI Toro. The responses to both sets of Region 9 comments are presented in Appendix 
E2.10. 

9.1.2 Navy and EPA ERA Process 

A full ERA is an eight-step process. It is organized around the framework suggested by the EPA 
Risk Assessment Forum (EPA 1998a). The presentation of this SRA has been structured according to 
U.S. Navy policy (DON 1999) and it fulfills both the requirements of an EPA SRA (Figure 9-1) and 
a U.S. Navy Tier 1 ERA (Figure 9-2). The tiered approach is framed so that it facilitates (1) frequent 
interactions and concurrence among the Navy and regulatory agencies, (2) risk management 
decisions at each specific decision point and provides criteria for exiting from or proceeding with the 
assessment, (3) consistency with the EPA Superfund Guidance (EPA 1997b), and (4) consistency 
and integration with the Navy IRP. 

The Navy Tier 1 SRA uses existing data and conservative assumptions regarding contaminant 
exposure in a two-step process to determine if additional ERA work is warranted for the site. The 
process represents a screening-level ERA and can be described in two steps (Figure 9-3). Step 1 is 
equivalent to Step 1 of the EPA ERA process (Figure 2-1) and includes a site description, habitat 
assessment, . pathway identification/problem formulation, and toxicity evaluation. The goal of this 
step is to describe the ecological setting of the site and to determine whether complete ecological 
exposure pathways are present. Step 2 of the Navy Tier 1 ERA process is equivalent to Step 2 of the 
EPA ERA process. First, exposure is estimated based on conservative assumptions. Then, risk is 
estimated by comparing the media-specific EPCs to conservative, screening-level, media-specific 
benchmark values. At this point, a scientific management decision point (SMDP) is made to 
determine if the exit criteria for Tier 1, Step 2 have been met. 
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1. There is adequate information to conclude that ecological risks are negligible and therefore 
there is no need for additional assessment or remediation on the basis of ecological risk. 

2. The information is not adequate to make a decision at this point, and the ERA process will 
continue to Step 3. 

3. The information indicates a potential for adverse ecological effects, and a more thorough 
assessment is warranted. 

9.1.3 Documentation 

Pursuant to the Navy policy, the Tier 1 SRA will include two components: (1) documentation of all 
discussions, negotiations, and subsequent concurrence among the Navy and the regulators and (2) a 
SRAreport. 

For the AA 3 SRA, an initial line of communication with the regulators was established when the 
draft RSE Work Plan, including the proposed SRA process (in accordance with the EPA and Navy 
protocols) for the site was submitted to the regulators for review and comments. After their review 
comments were addressed, a final Work Plan was issued. The SRA that is presented in this report 
was conducted in accordance with the BCT -concurred Final RSE Work Plan (Earth Tech 2002a). 

A Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3 (Earth 
Tech 2003a) was submitted to the BCT on 13 May 2003 for their review and comment. The report 
presented the representative species selected for the site and the exposure parameters that were used 
for the ecological assessment, and SRA risk estimates. A working draft of the BERA was also 
presented in the draft report. 

The regulatory agency comments on the draft SRA were incorporated and are presented in this Draft 
RI document as Appendix E2.10. 

9.1.4 Relevant Soil Data Set for SRA 

Surface soil samples (O-foot to I-foot bgs) that were collected as part of the RSE investigation field 
activities and trench samples collected between I-foot and 6 feet bgs were used to represent the 
exposure zone for SRA purposes. Details of the surface soil sample collection and analysis are 
presented in Appendix B of this report. 

Twenty percent of the analytical data were selected for U.S. Navy IRP Level IV data validation; 
80 percent of the analytical data were selected for U.S. Navy IRP Level C data validation (DON 
1998). None of the data was assigned an "R" qualifier (data rejected); therefore, all data were 
useable for the risk evaluation. 

9.2 SRA PROCESS - TIER 1, STEP 1 - SCREENING-LEVEL PROBLEM FORMULATION 

Tier 1, Step 1 of this SRA is divided into several sections that help define the problem at the 
screening level. An abbreviated site ecological description is given in Section 9.2.1. Chemicals of 
potential ecological concern (COPECs), as well as assessment endpoints, measurement endpoints, 
representative species, exposure pathway analysis, the development of a CSM, and toxicity 
evaluation, are identified in Sections 9.2.2 through 9.2.7, respectively. 
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Figure 9-1: EPA Superfund Eight-Step Ecological Risk Assessment Process 
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Figure 9-2: Three-Tiered Navy Approach to Ecological Risk Assessment 
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Tier 1. Screening Ecological Risk Assessment (SERA): Identify 
pathways and compare exposure point concentrations to bench marks. 

Step 1: Site visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)1 

n, to Exit Criteria for SERA 

Exit Criteria for the SERA: Decision for exiting or continuing the ecological risk 
assessment. 

1) Site passes screening risk assessment: A determination is made that the site 
poses acceptable risk and shall be closed out for ecological concerns. 

2) Site fails screening risk assessment: The site must have both complete 
pathway and unacceptable risk. As a result the site will either have an interim 
cleanup or moves to the second tier. 

Tier 2. Baseline Ecological Risk Assessment (BERA): 
Detailed assessment of exposure and hazard to "assessment 
endpoints" (ecological qualities to be protected). Develop site­
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions2 

(SRA)----Proceed to Exit Criteria for Step 3a ~ 

Step 3b: Problem Formulation - Toxicity Evaluation; 1""""-

Assessment Endpoints; Conceptual Model; 1""'-----

Risk Hypothesis (SMDP) 

Step 4: Study Design/DQO - Lines of Evidence; Measurement 
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP) 

Step 5: Verification of Field Sampling Design (SMDP) 

Step 6: Site Investigation and Data Analysis [SMDP] 

Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA r--

Exit Criteria Baseline Risk Assessment 

Exit Criteria Step 3a Refinement 

1) If re-evaluation of the conservative 
exposure assumptions (SRA) support 
an acceptable risk determination then 
the site exits the ecological risk 
assessment process. 

2) If re-evaluation of the conservative 
exposure assumptions (SRA) do not 
support an acceptable risk 
determination then the site continues 
in the BERA process. Proceed to 
Step 3b. 

1) If the site poses acceptable risk then no further evaluation and no 
remediation from an ecological perspective is warranted. 

2) If the site poses unacceptable ecological risk and additional evaluation in 
the form of remedy development and evaluation is appropriate, proceed to 
Tier 3. 

Tier 3. Evaluation of Remedial Alternative (RAGs) 

a. Develop site-specific risk based cleanup values. 

~ b. Qualitatively evaluate risk posed to the environment by implementation of each alternativ 
(short-term) impacts and estimate risk reduction provided by each (long-term) impacts; 
provide quantitative evaluation where appropriate. Weigh alternative using the remaining 
CERCLA 9 Evaluation Criteria. Plan for monitoring and site closeout. 

1) See EPA's 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP). 
2) Refinement includes but is not limited to background, bioavailability, detection frequency. 
3) Risk Management is incorporated throughout the tiered approach. 
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Step 1: Exposure Pathway Evaluation 

• Conduct Site Visit 

• Compile and Evaluate Existing Data 

• Identify Complete Exposure Pathways on a contaminant-by­
contaminant and media-by-media basis 

Complete Exposure 
Pathway Identified for 

One or More 
Preliminary 
COPECs? 

Step 2: Conduct Dose/Exposure Estimation and Risk Calculation for 
Remaining COPECs 

• Compile Screening Eco-toxicity Values 

• Estimate Dose and Exposure Using Conservative Assumptions 

• Calculate Risks using Hazard Quotient (HQ) Approach 

Delete Preliminary COPEC 
from Further Consideration 

> ___ N_O __ -:)~C=: Furth., A"~ 

Risk Management Decision 

• Proceed to Tier 2 BERA 

Or 

• Implement Interim Action 

Figure 9-3: The Tier 1 Screening Risk Assessment Process 
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9.2.1 Ecological Setting 

Ecological 
Risk Assessment 

Historically, AA 3 was used as a source of borrow material. Records indicate that some of the 
borrow pits and trenches were backfilled with construction debris and later covered with an average 
of 4.5 feet of fill soil (isolated areas had 2 feet of soil cover). Exploratory trenching results of the 
RSE investigation indicate that the site is covered with a minimum of 3 feet of fill soil. 

Based on a review of historical aerial photographs and topographic maps, placement of construction 
debris occurred between 1972 and 1988. Interviews with former Station personnel indicate that 
construction debris generated during the construction of the IDW management area at IRP Site 3 
were placed at AA 3. 

A two-phase BSR was conducted at AA 3 (an area of approximately 9 acres, including area of debris 
placement [5.15 acres] and surrounding habitat) during October 2002 and June 2003 to provide 
biological input to the screening-level problem formulation for an ERA in accordance with the legal 
requirements set forth under Section 7 of the Endangered Species Act of 1973, (19 United States 
Code [U.S.C.] 1536(c), 50 Code of Federal Regulations [CFR] 402). A complete report of the BSR is 
presented in Section 5.5 of this Report and relevant excerpts in the context of using this information 
for the ERA purposes are presented below. 

The spring/summer habitat BSR was performed at AA 3 to identify plant and wildlife species that 
were not identified during the mid-winter survey. Species not observed, but having potential to be 
on-site, are listed in Table 5-6 (plants) and Table 5-7 (wildlife). These tables list special status 
species known from comparable habitats within the region and summarize their natural history, 
agency status, and occurrence probability on-site. 

Eighty-five plant species were observed, with 40 of these (47 percent) being exotic or non-native 
species (Table 5-6). Most of the plant species observed were typical for the southern California 
habitats and disturbed areas. No listed or otherwise sensitive plant species were documented on the 
site. Three listed plant species, which have the potential for being on-site, were not found and/or the 
site did not have appropriate habitat. One listed species is presumed to be extinct locally. Twenty 
other plant species, of lesser sensitivity have the potential to be found on-site of which, 7 were 
determined to be absent based on the survey and 13 have a low probability of being present, 
primarily because of the disturbed nature of the site. 

A total of 2 reptiles, 1 amphibian, 37 avian, and 6 mammalian species were documented on the site. 
A complete listing of those species documented is attached (Table 5-7). Figure 5-14 presents the 
results of the assessment. 

Most of the site (5.15 acres within AA 3) is "ruderal" vegetation (OCHCS 4.6) (Figure 5-14). Agua 
Chinon Wash is located along the southeast boundary of the site. It is represented on the USGS 
quadrangle map as a broken blue line, indicating that it is an intermittent stream. A USGS gauging 
station is located on the stream approximately 1,000 feet downstream from the southeast comer of 
the site (USGS Station Number 11048200). Gauging records show that the stream flows in response 
to precipitation events with long periods of no-flow during the year. Along Agua Chinon Wash 
outside the southeastern boundary of the landfill is a riparian habitat which supports Mulefat Scrub 
(OCHCS 7.3) with scattered large black willows. These willow trees are in a few patches and do not 
cover enough of the area to match OCHCS descriptions of Southern Willow Scrub or Southern Black 
Willow forest. Open patches of Mulefat Scrub extend onto the project site itself in a few areas along 
the southeastern boundary. The area of Mulefat Scrub within AA 3 is 0.08-acre. For purposes of the 
ERA for wildlife exposed to sediment, the intermittent stream channel located outside and parallel to 
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the southeastern boundary, measuring 800 linear feet from the outfall point (up gradient) to the bridge 
(downgradient), was included. This occupies an area of 72,000 square feet (0.67-hectare) and 
includes four sediment samples taken which represent sediment exposure at AA 3. 

A form of CSS occurs on a hillside off-site to the northwest, and degraded CSS, mixed with non­
native grassland, occurs on a fill slope to the east, crossing the northeastern corner of the site and 
extending off-site to the south and southeast. The CSS off-site to the north matches OCHCS 
description of Southern Cactus Scrub (OCHCS 2.4). Degraded CSS matches the mixed sage scrub 
grassland (OCHCS 2.8.5). 

9.2.1.1 WETLANDS AND WATERS OF THE U.S. 

Hydrology. The field survey covered all low areas, swales, and drainage ways where water could 
pond or flow. One part of the site, the head cut drainage way at the southeastern boundary, 
potentially meets Federal criteria as waters of the U.S. and California criteria as a jurisdictional 
streambed (see Figure 5-14). The OHWM, indicated by sediment deposits and small banks cut by 
running water, are about 5 feet apart over a distance of about 70 feet, a total of 350 square feet (less 
than O.OI-acre) of potentially Federally jurisdictional waters of the U.S. 

None of AA 3 meets all three Federal criteria as a wetland. The head cut drainage way meets the 
hydrology and vegetation wetland criteria. The soil criterion could not be evaluated due to the origin 
and texture of soils on the site. If involved in this Federal action, the CDFG, at its discretion, may 
consider the head cut drainage way a wetland, based on indicators of the hydrology criterion alone. 

Agua Chinon Wash is located along the southeast boundary of the site. It is represented on the USGS 
quadrangle map as a broken blue line, indicating that it is an intermittent stream. A USGS gauging 
station is located on the stream approximately 1,000 feet downstream from the southeast corner of 
the site (USGS Station Number 11048200). Gauging records show that the stream flows in response 
to precipitation events with long periods of no-flow during the year. 

Soil. Soil on the AA3 is fill material, and in the drainage way showing OHWMs, soil is composed of 
fine sand. Sandy soil generally does not show hydric indicators even where it is native on a site. 
Because of the sandy soil texture and because the soil is not native to the site, no attempt was made 
to find indicators of hydric soil. 

Vegetation. Plants growing in the low-lying areas on the AA 3 surface are generally weedy native 
and non-native upland species, including red brome grass (Bromus madritensis ssp. rubens), tocalote 
(Centaurea melitensis), sweetclover (Melilotus sp.), and Spanish clover (Lotus purshianus). None of 
these species is ranked as F AC, F ACW, or OBL; therefore, these depressions do not meet the 
criterion for hydrophytic vegetation. Garland daisy (Chrysanthemum coronarium) is overwhelmingly 
dominant along the swale near the northeastern boundary; this species also is not ranked as F AC, 
F ACW, or OBL; therefore, the swale does not meet the criterion for hydrophytic vegetation. 

The Agua Chinon Wash is located off-site, adjacent to the southeast boundary of the site. It is 
represented on the USGS quadrangle map as a broken blue line, indicating that it is an intermittent 
stream. A USGS gauging station is located on the stream approximately 1,000 feet downstream 
from the southeast corner of the site (USGS Station Number 11048200). The watershed at the 
gauging station is approximately 2.85 square miles). Gauging records show that the stream flows in 
response to precipitation events with long periods of no water during the year. 
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The riparian habitat located along Agua Chinon Wash, adjacent to AA3, includes areas of mulefat 
scrub and scattered black willows. Mulefat has a wetland indicator status of "facultative wetland" 
(FACW) meaning that it is usually associated with a wetland (67 percent to 99 percent probability). 
Black willow is an obligate wetland species and is almost always associated with wetlands. Mulefat 
habitat extends into a small area along the head cut drainage area at the southeast boundary of the 
site (Figure 5-14). 

9.2.1.2 SENSITIVE RESOURCES 

Flora. Based on the field survey and on the habitats of listed threatened and endangered plants 
known from the region, it can be concluded that no listed plant species occur on the project site itself 
(see Table 5-8). 

Habitat. CSS is considered a sensitive habitat by several resource agencies. Most of this habitat is 
located off-site. Only a small amount of the CSS, in the form of Mixed Sage Scrub Grassland (0.18-
acre), is within the limits of AA 3 and none appears to be within the estimated extent of debris 
placement (Figure 5-14). 

Wetland resources are also considered sensitive because of their scarcity in semi-arid southern 
California, their value to wildlife, and recent loss of this habitat from urbanization, agriculture, and 
flood control projects. The Mulefat Scrub wetland is considered sensitive wetland habitats. Mulefat 
Scrub is only considered sensitive where it occurs in a wetland landscape position (i.e., along 
drainages and not on level pads). There is a very limited area of this habitat on-site, which limits its 
significance. 

Wetlands and Waters ofthe U.S. One part of the site, the head cut drainage way at the southeastern 
boundary, potentially meets Federal criteria as waters of the U.S., and California criteria as a 
jurisdictional streambed (Figure 5-14). The OHWM, indicated by sediment deposits and small banks 
cut by running water, are about 5 feet apart over a distance of about 70 feet, so that a total of 
350 square feet (less than O.OI-acre) of potentially Federally jurisdictional waters of the u.S. is 
present on this site. No other part of the anomaly area, meets criteria as waters of the U.S. 

Any remedial planning should include avoiding disturbance of mule fat scrub and black willow 
habitat (on-site or off-site) to the extent possible. Disturbance of such habitat during remediation 
will require a wetland permit from the Army Corps of Engineers and the State of California. 

Wildlife. No listed or sensitive species were observed on the study site. One listed and one sensitive 
bird species and a sensitive mammal were documented adjacent to the site. These are discussed 
under the following species accounts and locations are depicted in Figure 5-14. A female Cooper's 
hawk was noted flying over an adjacent area but was not nesting on, or near, the study site. The 
likelihood of other listed or sensitive species being present is detailed in Table 5-9. 

9.2.2 Identification of Chemicals of Potential Ecological Concern 

COPECs for the SRA are selected from chemicals detected in surface soil (a-foot to 6 feet), sediment 
and surface water. The analytical suite was limited to assess potential surface soil estimated risk 
from past activities that took place on-site. The chemical groups of analytes for the SRA include 
metals, TPH, VOCs, SVOCs, and dioxins/furans. 

Dioxin congeners were evaluated on the basis ofTEQ relative to 2,3,7,8-TCDD (Van den Berg et aI., 
1998). The EPA has assigned TEFs relative to 2,3,7,8-TCDD for highly chlorinated dibenzo-n-

9-11 



May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Ecological 

Risk Assessment 

dioxins (CDDs) and highly chlorinated dibenzo-n-furans (CDFs). The maximum concentration of 
each detected dioxin congener and the full reporting limit of each non-detected dioxin congener was 
multiplied by the congener-specific TEF for birds to calculate 2,3,7,8-TCDD TEQs. The TCDD 
TEQs for mammals were calculated in a similar way using mammal TEF values. 

9.2.2.1 SURFACE SOIL 

Surface soil data used in the SRA include soil samples collected from the exposure zone (O-foot to 6 
feet bgs). Petroleum hydrocarbons were detected in soil from O-foot to 6 feet bgs; however, toxicity 
values do not exist to assess their potential for risk to the ecological receptors. Instead, these 
petroleum hydrocarbons were assessed using their toxic constituents (P AH and benzene, toluene, 
ethylbenzene, and total xylenes [BTEX]) that have toxicity reference values (TRVs). 

Some inorganic chemicals are needed in relatively high concentrations for normal metabolism, 
growth, and reproduction. Most organisms regulate the levels of these physiological electrolytes in 
tissues. Metals that were eliminated as potential COPECs in soil, sediment, and surface water 
because they are essential nutrients include sodium, potassium, calcium, magnesium, and iron. 

Chemicals detected in surface soil (i.e., O-foot to 6 feet bgs), sediment, and surface water at sampling 
locations were considered preliminary COPECs, provided that the analytical results were determined 
to be usable in the data validation process. Analytes not detected in site media were eliminated as 
COPECs. However, an initial screen compared the maximum reporting limits in soil and sediment to 
Oak Ridge National Laboratory (ORNL) values for lower trophic level species in soil (i.e., O-foot to 
6 feet bgs) and sediment to assess if there were any COPECs with reporting limits above screening 
concentrations. Surface water maximum reporting limits were compared to California Toxics Rule 
Water Quality Criteria values (CalTox) (EPA 2000d) for the protection of aquatic life for this 
screening. 

Twelve chemicals detected in surface soil, including mercury, molybdenum, selenium, thallium, 
1,2,4-trichlorobenzene, l,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 
2,4-dinitrophenol, 4-nitrophenol, hexachlorocyclopentadiene, and pentachlorophenol, had at least 
one maximum reporting limit that was higher than the respective ecological screening values 
(Appendix E2.1). Molybdenum, thallium, 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 
2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dinitrophenol, 4-nitrophenol, dibenzofuran, 
n-nitrosodiphenylamine, hexachlorocyclo-pentadiene, and pentachlorophenol were not detected in 
any samples and should be given further consideration beyond this SRA because at least one of the 
maximum reporting limit was above the screening value. All other analytes not detected in soil 
samples in at least one of the samples used in the SRA did not have screening criteria available for 
this comparison (see Appendix E2.1). 

The list of soil COPECs considered in the SRA is presented in Table 9-1. Other chemicals may have 
been detected at depths greater than 6 feet bgs at AA 3; however, any chemical detected only at 
depths greater than 6 feet bgs was not included in the SRA. 

Table 9-1: Maximum Concentrations of COPECs Detected in Ex osure Zone Soil 0- foot to 6 feet b s 

COPEC Maximum Soil Concentration 

VOCs (I-/g/kg dry weight) 

Acetone 100 ················· .. ·.···.· __ ··_._H __ ..................................................... . 

Meth lene chloride 9.2 
PAHs (I-/g/kg dry weight) 
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Table 9-1: Maximum Concentrations of COPECs Detected in Exposure Zone Soil (0- foot to 6 feet bgs) 

COPEC ! Maximum Soil Concentration 

::~h;~~e:~thracene----·············· ······f···- ... -........-- ........................... -- ············7\%-·-- - ............ _-...................... - ... -.. _-........... . 

~E'l.'.:1?:.9(9.)PY.~E'l.'.:1.~............ ______ ._ ..__.J,Q~Q ............ _._ ..................... _. ___ ._._ ......... _._ .. . 
_~.E'l..'.:1.?:.9[~]fl~9~_?'.:1!~~.'!E'l._ .... _ _.__ ............. _. ____ .. __ .......... J .. !.!..~.9 .... _..._ .. _._...._._. 
!?E'l.'.:1?:'9(g!b!j)R~rylE'l.'.:1~____ ... ....... 4.4.~ ........... ..._ . 
!?E'l..'.:1.?:.9[~1~.~.9.~§'.:1!~E'l..'.:1~_.. ............... !?JQ_ .... ............ ____............._ 
Qb.ry~~.'!.E'l.. __ ........... __ ..... ..... !:l.ZQ ................. ___ ................ _................ __ .. 
Qi..~.E'l..'.:1.~I9..! .. bl9.r.:!!b.r.9..<::~.'!.E'l.. . ...... ___ ................... _.. . .... _!.............. .._........... __ ._ ............... _.~L .. _ .................... ___ ......... . .............. ___ . ___ .... . 
E!.~9E9.r.:!!b~r:!e..........._._ ............................. _ 1 ,990 ... _ .............. __ ......................... ___ ... . 
Jr.:!9..E'l..'.:1.9.(1.!?,?:~9.)py.r.~'!~ 460 
Phenanthrene ...................................... _ ....................... _ ............................................ - ............................................... - ........................... __ ........................... . 

. p.y.~E'l..'.:1.~ ......... _......._ ........_........ ___ ~ .... . 
~.Y.Q9.~.(pg!.Kgcjry~~ig~U .. ...-........_-1. .. 
!?.i.~(?.:~!~.yl.~.~~IJp.~!~9..I.C:1..!~..........._ .. __ , 
PiE'l.!.bylpb!bC:1.IC:1.!E'l...... . ................................. --.-....... _- . .l 
Hexachlorobenzene 
p·h~~~i··--··············-·--···········-···--········ ........ ···········-·-··-·1 

Metals (mg/kg dry weight) 

290 
960 

70 
225 

150 ................................................................. _-_ ............... . 
936 

Aluminum ................. _ ...... __ .................. _._._ ........................................... __ ................. . ............. ~ ..................__.. ... __ ... _ ......... ___ J!?t?QO 
A'.:1.!i~-.9.'.:1.y ............ __ ................. ..---................t ............. .......... _ ................. __ 

......................................... - ··········_· __ ···········1 Arsenic 

Barium 

J?~.!)~JJ.~.y.~....... .. . .................................................. _._.. i ··························1 

Cadmium. . ............... .. .__.......__ ............. j. __ _ 
i Chromium 

Cobalt 
........................ -_._......... . .................. __ ._.... .. ........ ·r ....................................... - ................................ -.. -

..................... !... . ................................. - ................................. _ ........................... -

Q9Pp~.r.. .................... . ...l................___ ............. ___ ..... . 
Lead ! ...................................................... _ ................................ __ .. _ .... - ·············· .. t· .. · __ .... ············ 
_~_C!.r:!gC:1.r.:!~~~...... ....... __. ___ _ ····················· .. ·t .. ·_ .... ··········· 

···············-······--···--··················f--···· ...... . _ M~ic::.~ry 
Nickel ....................... } .......................................... - ............................... -

Seler:!.i~.r.!l .......................................... --- ........... -.. -l ... -- .......... .. _ ............ __ 
Silv~E.................................................... ... ____ ..................................................... l 
Vanadium 

Zinc 

Dioxins/Furans (pg/g dry weight) 

I~!9.! .. ?!?t?!?:I.g.P. . .P..I~9Jl?i.r..cj)~ __ 
TotaI2,3,7,8-TCDD TEO (Mammal)1 

Notes: 

......................... l 
i 

1 TEO value calculated based on TEFs for birds and mammals respectively. 
~g/kg = micrograms per kilogram 
COPEC = chemical of potential ecological concern 
mg/kg = milligrams per kilogram 
PAH = polynuclear aromatic hydrocarbon 
pg/g = picograms per gram 
SVOC = semivolatile organic compound 
TCDD = tetrachlorodibenzodioxin 
TEO = toxicity equivalency quotient 
VOC = volatile organic compound 
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2.1 
4.63 
187 ................... _ .......................... _. __ .............................. _.-
0.31 

15.8 
7.6 ................................. __ ....... 
10.8 
20.7 
289 

........................................... ____ .H ...... •• .. ............................... _ 

0.069 
13.7 ..................... _ ............. .. 

1.1 
2 

44.1 ................................................ _ .. 
57.1 
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Four sediment samples were collected from the bottom of the Agua Chinon Wash. The Wash is 
ephemeral and benthic organisms are not usually present. Therefore, sediment data were evaluated 
using both benthic and terrestrial receptor screening values to evaluate potential risk. 

No organic chemicals other than TPH mixtures were detected in the Wash sediments. TPH as a 
mixture, lacks a sediment ecological screening value and was not assessed quantitatively. Nineteen 
inorganic chemicals were detected in the Wash sediments. Mercury was detected in one out of four 
samples and the reporting limits exceeded its screening value; therefore, mercury will be assessed in 
the SRA. Beryllium and thallium were not detected in sediment and did not have screening criteria 
available for this comparison (see Appendix E2.1). The list of sediment COPECs considered in the 
SRA is presented in Table 9-2. 

Table 9-2: Maximum COPEC Concentrations Detected in Sediment 

COPEC 
Maximum Exposure Point Concentration 

(mg/kg dry weight) 

Metals 

Aluminum 

Arsenic 

--i ................. ... ~lQ?Q_ 
1.8 

Barium 110 

Cadmium 0.26 

Chromium 4.4 

Cobalt .................. + ................................................... w ....................................... . 

2 

ggpp~E................................... ..-1-...................................... _._ 2.5 
! 

.~.~.?.9.............................................. .......-1- ................................ . 1.9 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• __ .H •••••••••••••••••••••••••••••••••••••••••••• 

• ••••••••••••••••• ~._ ................................................ _ •••••••••••• ••• •• ••••••••••••••••• H •••••• 

130 

0.006 
.tY.1.?:r.:!g?.I.:l.~§.~_ .. 

. tY.1.~~~~!Y. ··················i·--· ............................................. ~ .................................. 

Nickel ................................................ ~ ........ - 2.8 

§.~I~l.:li~!!1 ..................... j ........ ............. _... .Q~E .. _ .. _ ... __ ....__ 
Vanadium ......j.. ____ ........._ .................................. ........... 1 .. ~.:~ ............................. . 

13.5 Zinc 
Notes: 
COPEC = chemical of potential ecological concern 
mg/kg = milligrams per kilogram 

9.2.2.3 SURFACE WATER 

Two surface water samples were collected for the SRA. Water at the site is ephemeral, so an aquatic 
community is usually not present in the area of AA 3. Copper was not detected in either of the two 
surface water samples; however, it was assessed further since the reporting limit exceeded its 
screening value. All other analytes not detected in surface water in at least one of the two samples 
did not have screening criteria available for this comparison (see Appendix E2.1). 

The list of surface water COPECs considered in the SRA is presented in Table 9-3. 

9-14 



) 

May 2008 
DCN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 

Table 9-3: Maximum COPEC Concentrations Detected in Surface Water 

COPEC 

Metals 

Aluminum ... m .. _m.. fJ..?"!.~.99 __ .......................... __ ... __ .. 
Arsenic ............................... __ ......................................... +._ .. _ ............................ _ .. _ ...................... . 

Barium ............................... _ .. _ ........ _ ................................ _ .. ,. __ ._ ................... _ ..... _._ ............................................. -

~~ryIIJl!Ill=-......... _ ........................... _ .. , __ ........................... __ ._ .......................................... _. 
Cadmium 

Chromium 

Cobalt 

34.2 

871 

2.7 

6.4 

83.5 

31.5 

Lead! 28.2 ................... _ .. H_.·· __ ·· ............................. r ... --.............................. __ ............................... . ............................................................ p .......................................................................... . 

_M!'l.t.:lg!'l.t.:l~~~ __ ..................... 1 ___ .. 1 .. ,.97..9. .......... _ 
N..i.~.~~.1.. ............. ____ ._ ... m.l___ .......m...................._ ............ m.X?:.?. ................ __ .__ .......m ...... m .. _ 

V.~t.:l?.~iylll_._ ..... .... .1 ............... m __ m. .......???...._._. 
Zinc 
NOTES: 
COPEC = chemical of potential ecological concern 
Ilg/L total = micrograms per liter, unfiltered 

9.2.3 Assessment Endpoints 

286 

Ecological 
Risk Assessment 

Assessment endpoints are "explicit expressions of the actual environmental value that is to be 
protected" (EPA 1992b). Assessment endpoints are critical to problem formulation, because they 
link the risk assessment to management concerns and are central to developing the CSM (EPA 
1997b). 

According to EPA guidance (EPA 1997b), the assessment endpoint for any SRA is an adverse effect 
on an ecological receptor. Ecological receptors are defined as plant and animal populations, 
communities, habitats, or sensitive environments. More specifically, the assessment endpoints for the 
SRA included the protection and maintenance (survival, growth, and reproduction) of: 

• aquatic life in surface water • local omnivorous birds 

• benthic organisms in sediments • local carnivorous birds 

• terrestrial plants • local omnivorous mammals 

• soil invertebrates • local insectivorous mammals 

• local herbivorous birds • local carnivorous mammals 

9.2.3.1 MEASURES OF EFFECTS 

Measurement endpoints (measures of effects) corresponding to the survival and reproductive effects 
were identified for the representative species or their surrogates. 

Surface soil screening values for lower trophic level species included ecological soil screening levels 
(EcoSSLs) (EPA 2003b) and ORNL plant toxicological benchmarks (Efroymson et a1. 1997a) and 
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soil invertebrate toxicological benchmarks (Efroymson et al. 1997b). Other soil screening values 
(i.e., EPA Region 4) have not been approved for use in EPA Region 9. 

Adverse effects of exposure to COPECs on the survival and reproduction/development of the 
representative bird and mammal species or their surrogates were obtained from peer-reviewed 
publications. Measurement endpoints were NOAELs for ingestion of each COPEC in chronic 
feeding studies conducted on the same representative species or a related species. This information 
was used to develop an exposure concentration below which adverse effects are not expected to 
occur (TRV). When no toxicity test data were available for a particular representative animal, 
surrogate animal data were used to generate the TRVs. 

Measures of effects provide the actual measurements used to evaluate ecological risk and are 
selected to represent mechanisms of toxicity and exposure pathways. Measures of exposure generally 
include measured or modeled concentrations of chemicals in water, sediment, soil, birds, and/or 
mammals. Measures of effects include laboratory toxicity study results and field observations. The 
specific measurement endpoints identified for the SRA are all quantitative comparisons between 
COPEC concentrations and RBS values or chronic daily intakes and NOAEL-based TRVs. 

Final assessment and measurement endpoints are summarized in Table 9-4. 

9.2.4 Selection of Representative Species 

Consistent with the Navy policy, the ecological receptors selected for a Tier 1 SRA 

• Reflect important ecosystem components at the site; 

• Are representative of major trophic levels at the site; 

• Can serve as surrogates for "important" ("important" means species valued by regulators for 
reasons other than that species ecological importance) species; and 

• Are species for which adequate exposure information is available. 

9.2.4.1 TERRESTRIAL WILDLIFE 

A number of terrestrial wildlife species have been identified from the affected area. Several species 
must be selected to represent exposure characteristics of the flora and fauna of the area, both present 
and future. 

The Navy policy states that the selection of the representative species must begin with identification 
of trophic levels associated with different habitats. Then, based on the identification, a surrogate 
species that is representative of the broader trophic levels should be chosen. Since the identification 
of the representative receptors involves professional judgment and depends on the assessment 
endpoints (Section 9.2.3) identified for the site, the Navy encourages seeking regulatory concurrence 
on the use of the ecological receptors for the site. 

9-16 

/- '\ 

U 



) 

\ 

/ 

May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Ecological 

Risk Assessment 

Table 9-4: Summary of Assessment and Measurement Endpoints 

Receptor of 
Concern 
Plants 

Exposure 
Pathway 

Root uptake of 
chemicals in soil 

Assessment 
Endpoint * 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of plants 

Testable 
Hypothesis Measures of Effect 

Ho: The i Compare concentration of 
concentration of I chemicals in soil to risk-based soil 
chemicals in i benchmark concentrations 
surface soil does I developed to protect plant growth 
not exceed a level : and reproduction. 
known to be toxic to I 
plants. 

Data Available 
i Site-specific chemical 
I data for surface soil or 
i groundwater from 
! potentially impacted 
I locations 

.~ ............. _._- ...................... , .. - •.............................................................. , .................••... - •......................... , ..............• - •........................................... - ....... _.i .......................... _ ..................................... - .................... _ ................................. _R ••••••••••••••••••••••••••• _-_._ •• -

Soil i Uptake of Maintenance Ho: The i Compare concentration of Site-specific chemical 
invertebrates I chemicals in soil (survival, concentration of I chemicals in soil to risk-based soil data for surface soil 

I growth and chemicals in I benchmark concentrations from potentially 
i reproduction) surface soil does developed to protect growth and impacted locations 

... !
I of soil not exceed a level I reproduction of soil invertebrates. 

invertebrates known to be toxic tol 
soil invertebrates. I 

j 

.. -.-. .... .... L ..... .......-.. ..... , ---.- .................. ....... .L..:::.: .......... : ................. -:.: ................. :+ .... :: ........................................................ _...... ::: .. = ........................ : ....... ; .. -: ........................ _..... . ......................... _ .. _ ..... . 
Small Ingestion of ! Protection Ho: The ingestion of Compare modeled COPEC chronic Site-specific chemical 
omnivorous 
mammals 
(represented 
by deer 
mouse) 

Small 
insectivorous 
mammals 
(represented 
by ornate 
shrew) 

Carnivorous 
mammals 
(represented 
by long-tailed 
weasel) 

Small 
herbivorous 
birds 
(represented 
by mourning 
dove) 

chemicals i and bioaccumulative intake concentrations in data for surface soil 
accumulated in I maintenance chemicals in soil, representative small mammal from potentially 
plants, soil ! (survival, sediment, and I species to determine exceedance impacted locations 
invertebrates I growth and plants, and surface I of no-effect-Ievel thresholds based 
and from soil ! reproduction) soil invertebrates I on TRVs. 

i of small does not exceed a .,i.,' 

I omnivorous level known to be 
i mammal toxic to mice. I 

I populations ... i... I 
j·nge·st·i--o··n······o·····f······················'i···P·····r···o······t··e······c···ilon ! t-i~:The··i·ngestlon···oiT compare'modeied cOrEe chronic -siie~s'peCific"chemica(' 
chemicals ! and i bioaccumulative i intake concentrations in data for surface soil 
accumulated in ! maintenance! chemicals in ! representative mammal species to from potentially 
soil invertebratesl (survival, I surface soil, i determine exceedance of no- impacted locations 
insects, and fromi growth and I sediment and soil ! effect-level thresholds based on 
soil I reproduction)! invertebrates does I TRVs. 

Ingestion of 
chemicals 
accumulated in 
small mammals, 
birds, and from 
soil 

Ingestion of 
chemicals 
accumulated in 
plants and from 
soil 

: of small ! not exceed a level ! 

, ... 
,
1 insectivorous I known to be toxic to I 
mammal I ornate shrews. . 
populations 

Protection Ho: The ingestion of 
and bioaccumulative 
maintenance chemicals in small 
(survival, mammals, birds, 
growth and soil and sediment 
reproduction) does not exceed a 
of ; level known to be 
carnivorous i toxic to the long-

. mammal ' tailed weasel. 
I populations 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of 
herbivorous 
bird 
populations 

Ho: The ingestion of 
bioaccumulative 
chemicals in plants 
and surface soil 
does not exceed a 
level known to be 
toxic to birds. 

9-17 

Compare modeled COPEC chronic 
intake concentrations in 
representative mammal species to 
determine exceedance of no­
effect-level thresholds based on 
TRVs. 

Compare modeled COPEC chronic 
intake concentrations in 
representative bird species to 
determine exceedance of No­
effect-level thresholds based on 
TRVs. 

Site-specific chemical 
data for surface soil 
from potentially 
impacted locations 

Site-specific chemical 
data for surface soil 
from potentially 
impacted locations 
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Table 9-4: Summary of Assessment and Measurement Endpoints 

Receptor of 
Concern 
Small 
insectivorous 
birds 
(represented 
by western 
meadowlark) 

Small 
omnivorous 
birds 
( represented 
by spotted 
towhee) 

Exposure 
Pathway 

Ingestion of 
chemicals 
accumulated in 
soil 
invertebrates, 
insects, and 
from soil 

Ingestion of 
chemicals 
accumulated in 
plants, soil 
invertebrates, 
and from 
sediment 

Assessment 
Endpoint· 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of 
insectivorous 
bird 
populations 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of 
omnivorous 
bird 
populations 

Testable 
Hypothesis Measures of Effect Data Available 

Ho: The ingestion of! Compare modeled COPEC chronic i Site-specific chemical 
bioaccumulative intake concentrations in i data for surface soil 
chemicals in representative bird species to I from potentially 
surface soil, determine exceedance of no- I impacted locations 
sediment, and soil effect-level thresholds based on . 
invertebrates does TRVs. 
not exceed a level 
known to be toxic to, 
western I 
meadowlarks J 
Ho: The ingestion of! 'comparem'o'deiedc'Qp'Ec"'ct;ronic[ Site-specific chemical 
bioaccumulative intake concentrations in data for surface soil 
chemicals in representative bird species to from potentially 
sediment determine exceedance of no- impacted locations 
invertebrates and effect-level thresholds based on 
surface soil does TRVs. 
not exceed a level 
known to be toxic to 
birds. 

i ....... : ................................................ + ........................................ · ...... ·: ........ · .......... ·f· ...... · .... · ................ · .... · ................ ,_· .. · .................................................................. ; ....... : ................................................................................................................................... , .................................................. . 
Carnivorous Ingestion of Protection Ho: The ingestion of Compare modeled COPEC chronic! Site-specific chemical 
birds , chemicals and bioaccumulative intake concentrations in i data for surface soil 
(represented i accumulated in maintenance chemicals in birds, representative bird species to I from potentially 
by red- small mammals, (survival, small mammals, determine exceedance of no- i impacted locations 
shouldered birds, and from growth and surface soil, and effect-level thresholds based on 
hawk) soil reproduction) sediment does not TRVs. 

Small 
herbivorous 
birds and 
mammals 
(represented 
by mourning 
dove) 

Aquatic life 

Ingestion of 
chemicals 
accumulated in 
phreatophytic 
plants from 
groundwater 

Uptake of 
chemicals in 
surface water by 
aquatic 
organisms 

of raptor exceed a level 
populations known to be toxic to 

birds. 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of 
herbivorous 
bird and 
mammal 
populations 

Protection 
and 
maintenance 
(survival, 
growth and 
reproduction) 
of aquatic 
organisms 

Ho: The ingestion of 
bioaccumulative 
chemicals in plants 
does not exceed a 
level known to be 
toxic to birds. 

Ho: The 
concentration of 
chemicals in 
surface water does 
not exceed a level 
known to be toxic to 
aquatic organisms. 
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Compare modeled COPEC chronicl Site~specifi·c .. chemical 
intake concentrations in I data for shallow 
representative bird species to i groundwater from 
determine exceedance of no- potentially impacted 
effect-level thresholds based on locations 
TRVs. 

Compare concentration of 
chemicals in surface water to risk­
based surface water benchmark 
concentrations developed to 
protect survival, growth, and 
reproduction of aquatic organisms. 

Site-specific chemical 
data for surface water 
from potentially 
impacted locations 
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Table 9-4: Summary of Assessment and Measurement Endpoints 

Receptor of Exposure 
i i Assessment Testable 

Concern Pathwa:i i End~oint· H:i~othesis Measures of Effect Data Available 
Benthic Uptake of Protection Ho: The i Compare concentration of Site-specific chemical 
organisms chemicals in site and concentration of chemicals in surface sediment to data for surface 

sediments by maintenance chemicals in risk-based sediment benchmark sediment from 
benthic (survival, surface sediment concentrations developed to potentially impacted 
organisms growth and does not exceed a protect survival, growth, and locations 

reproduction) level known to be reproduction of benthic organisms. 
of benthic toxic to benthic I 
organisms organisms. ! 

Notes: 
• Assessment endpoints identified for evaluation in the SRA are based on the parameters used to derive toxicity benchmarks 

(see Measurement Endpoint column) and are not intended to imply measurement of these parameters in the field. 
COPEC = chemical of potential ecological concern 
Ho = null hypothesis 
TRV = toxicity reference value 

The selection of the representative species for the Tier 1 SRA was based on the following ecological 
and species-specific selection criteria: 

Ecological Importance. This includes those species that affect the structure and function of 
existing habitats, communities, or ecosystems (e.g., key members of the local food web). 
The representative species are major intermediate components in the food web; if a 
population of a pivotal species is disrupted, there could be consequences throughout the food 
web, resulting in an ecosystem balance disruption. 

Body Size. Species of small body size are preferred, because they are likely to be more 
affected by a given exposure. Due to their higher metabolic demands, small species tend to 
eat more food per unit body weight per day than do larger animals. 

Active Area. Species with small site use areas or home ranges are likely to be more affected 
by contamination at the site because a higher percentage of their foraging may occur in 
contaminated areas. EPA screening guidance requires the assumption that the site use factor 
(SUF) is 1. 

Feeding Guild. Certain methods of finding, processing, and consuming food present a 
higher risk of exposure than do others. For example, the ash-throated flycatcher forages by 
swooping from a hunting perch to catch insects of the air, whereas the western meadow lark 
and spotted towhee forage on the ground, where they are more likely to contact soil 
contaminants (Ehrlich et al. 1988). 

Diet. Species with a specialized diet are likely to be more affected by a given contaminant 
exposure pathway and changes in food species changes density because they have fewer 
food alternatives. 

Fecundity. Species having small litter or egg clutch sizes and fewer litters or clutches per 
year are likely to be more impacted by adverse effects on reproductive success. 

Resident or Nesting Species. Resident or nesting species are likely to be more affected by 
contamination at the site because they may spend more time in the contaminated area per 
year. 
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Generally, representative species selection is based largely on the species' ecological importance and 
their habits that tend to lead to maximum exposure to soil pathways. It is assumed that the evaluation 
of risk to these maximally exposed species will represent risk to other species that are less exposed to 
soil pathways (i.e., leaf gleaning birds), thus protecting all species. Using the selection criteria 
discussed above, the animals listed in Table 5-7 were examined to identify appropriate representative 
terrestrial species. In consideration of all of the exposure-related factors, species identified in 
Table 5-7, and discussions with the regulators, seven species were selected as representative 
terrestrial wildlife species (Table 9-5). These species included some that may not be documented at 
the site; however, they are known to exist in the area. The seven species (four birds and three 
mammals) represent ground-feeding herbivores, insectivores, and predators. 

Table 9-5: Selected Representative Terrestrial Wildlife Species for the SRA 

Common Name 

Ornate shrew 

Deer mouse 

!::9.f.)g:!~.iI~(:L"Y~?~~I ..... 

Western meadowlark 

IJustification 

Insectivore 

classified as insectivore for SRA 

§pq!!~~.!g".Y.~~~ .. -- ............................ F-.... :I~.:.: .. ~: ... : .. : .. :.:::.::::.::.:.:::.::.:: .. :: .....................•...... _ ................................ . 

. Mq~!!.!if.)g_qgy.~ ...... . 
Red-shouldered ha . atus 

Notes: 
SRA = screening risk assessment 

The selected terrestrial representative species at the site include the following: 

The ornate shrew (Sorex ornatus) is a small (5.85 grams), insectivorous mammal (Brown et al. 
1996). Because of its small size and high metabolism, it consumes a large amount of food for its size 
(1.119 grams/day), thus maximizing its exposure to site chemicals. Several subspecies of the ornate 
shrew are considered threatened or endangered in parts of its range, although no threatened or 
endangered populations are found in the area of the site. Ornate shrews prefer mesophytic 
communities with dense cover and an abundant litter layer. They build dome-shaped nests made of 
dead plant material and paper scraps, usually on top of the soil surface below driftwood or planks 
situated above the high tide line (WESCO 1986). The ornate shrew is assumed to forage in all 
habitats at the site. An ecological profile of this species is presented in Appendix E2.2. For the SRA, 
the ornate shrew is assumed to be completely insectivorous. 

The deer mouse (Peromyscus maniculatus) ranges in length from 7.1 cm to 10.2 cm (Burt and 
Grossenheider 1976) with weights ranging from 18.3 grams to 20.9 grams (Schlessinger and Potter 
1974). The deer mouse nests in burrows in the ground, in trees, stumps, and buildings. They inhabit 
nearly all types of dry-land habitats within their range: short grass prairies, grass-sage communities, 
CSS, sand dunes, wet prairies, upland mixed and cedar forests, deciduous forests, and ponderosa 
pine forests (Holbrook 1979; Kaufman and Kaufman 1989; Ribble and Samson 1987; Wolff and 
Hurlbutt 1982). 

Deer mice eat seeds, arthropods, some green vegetation, roots, fruits, and fungi as available (Johnson 
1961; Menhusen 1963; Whitaker 1966). An ecological profile of this species is presented in 
Appendix E2.2. The deer mouse is assumed to forage in all habitats at the site. For the SRA, the deer 
mouse is assumed to be completely herbivorous. 
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The long-tailed weasel (Mus tela frenata) adult weights range from 80 grams to 450 grams (Baker 
1983). For the purposes of the SRA, a mean weight of 265 grams is used. Weasels are found in 
temperate and tropical habitats in North and Central America. They inhabit crop fields and small 
wooded areas and will burrow and nest in hollow logs, rock piles, and under barns. Weasels 
sometimes take over the burrow of one of their prey (Baker 1983). 

Weasels are strictly carnivorous but may ingest some soil while feeding. They prey on mammals up 
to rabbit size, and also take a few birds and other animals by piercing the prey's skull with its 
canines and killing it (Burt and Grossenheider 1976). An ecological profile of this species is 
presented in Appendix E2.2. For the SRA, the long-tailed weasel is assumed to be completely 
predatory and forage in all habitats at the site. 

The mourning dove (Zenaida macroura) has a weight that ranges from 115 grams to 140 grams, 
with a mean weight of 119 grams (Dunning 1993). Mourning doves can be found in the desert (near 
water) to open woodland, agricultural areas with scattered trees, and suburbs. They will nest in the 
fork of a horizontal tree branch, on the ground, on the deserted nest of other species, or anywhere 
else providing solid support (Ehrlich et al. 1988). Since the mourning dove's diet consists of seeds, 
including waste grain from cultivated fields (Ehrlich et al. 1988), incidental ingestion of soil will 
occur. An ecological profile of this species is presented in Appendix E2.2. For the SRA, the 
mourning dove is assumed to be completely herbivorous and forage in all habitats at the site. 

The western meadowlark (Sturnella neglecta) is a medium-sized (94 grams) bird that measures 
about 11 inches long and has a 5-inch tail (Dunn 1998). The western meadowlark's feeding habits 
are marked by seasonal differences in their main staples. They eat grain during winter and early 
spring, insects late spring and summer, and weed seeds in fall (Lanyon 1994). The feeding habits 
allow for an assumption of maximal exposure to COPECs. An ecological profile of this species is 
presented in Appendix E2.2. For the SRA, the western meadowlark is assumed to be completely 
insectivorous and represents birds that feed in the open areas of the site. 

The spotted towhee body weight ranges from 32.1 gram to 52.3 grams and ranges in length from 18 
cm to 20 cm (Clench and Leberman 1978). In California, the spotted towhee can be found in 
chaparrals and other shrub habitats and in open stands of riparian, hardwood, hardwood-conifer, and 
lower-elevation conifer habitats (Dobkin 2003). During the spring and summer, the spotted towhee's 
diet consists of approximately 50 percent insects, with the remainder including seeds, other 
invertebrates, berries, and acorns (Martin et al. 1961). It forages by scratching and gleaning in litter 
and foliage, sometimes by plucking seeds and fruits from plants, and on rare occasions fly-catching 
(Davis 1957). An ecological profile of this species is presented in Appendix E2.2. For the SRA, the 
spotted towhee is assumed to be completely omnivorous and represents birds that feed in the thickets 
of riparian habitat. 

The red-shouldered hawk has a mean body weight of 559 grams and maximum weight of 
720 grams (Hartman 1961). Adults are 41 cm in length and have a 102 cm wingspan (Robbins et al. 
1966). The typical habitat for the red-shouldered hawk includes dense riparian deciduous cover, 
bordered by foraging areas (edges, swamps, marshes, and wet meadows). In the western Sierra 
Nevada foothills, it can be found foraging in successional stages of valley foothill hardwood and 
valley foothill hardwood-conifer habitats (Polite 2003). The red-shouldered hawk searches for prey 
from its perches on trees, snags, and posts. It primarily feeds on small mammals, snakes, lizards, 
amphibians, small or young birds, and large insects (Polite 2003). An ecological profile of this 
species is presented in Appendix E2.2. For the SRA, the red-shouldered hawk is assumed to be 
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completely predatory and forage in all habitats at the site. A summary of the SRA exposure 
characteristics that were used for the representative species is presented in Table 9-6. 

Table 9-6: Summary of SRA Species-Specific Exposure Factors for Wildlife 

Factor i Value i Reference 

Ornate shrew 
Minimum body weight (BW)(kg) i 0.0041 Brown et al. (1996) 
Maxim'umfo"'od intake (mg/day, ·d·····ry·····································'I'····1·····,··3······1······7···········_············································+1· D······e·····a···-'versa·n·d·Hudson·(1··9ii1·"j·;······-_ ..... . 

~~.ight) I Nagy (2001 t..... ............ ................ _ ..... . 
Water Intake (mUday) 1.0 EPA (1993) 

Diet partition factor 6% (soil) cr .... \Luu?2 ... : ....... _ .................................................... _ 
0% (plant) I Derived from 001 (2002) 
100% 

i (invertebrates) 

Deer mouse 
Minimum body weight (BW) (kg) i 0.0183 i Derived from Schlesinger and Potter (1974) 
Maxim um food intake (mg/day':" dry ... -13:491"·······I-Nagy·(2001-·)·· ..........- ............ . 

. ~~.ig.h.!.) ........................ _......................................._:................... .............. ..... l ........... _ ... _....................................._ 
Water Intake (mUday) ! 2.9b 

Diet partition factor 

Long-tailed weasel 
Minimum body weight (BW) (kg) 

Maximum food intake (mg/day, dry 
weight) 

··· ... ·····!2°;;;·(SOil) 

I 100% (plant) 
I 0% (animal) 

i 0.080 

i 24973 a 

using vole as surrogate 
SRA Assumpiio·n·c·································_······· ...................... ... 

Baker (1983) 

Water Intake (mUday) I 30 0 
, EPA (1993) ................................................................. _ ................................... + ............. _ ............................................................... j.................................................. . ............................ . 

i 3 % (soil) Beyer et aI., 1994 (similar to fox) Diet partition factor 
10% (plant) 
i 100% (animal) 
iO:OO(plants) Derived from Burt and Grossenheider (1976) 
; 0.97 (animal) 
I (vertebrates) 

Western Meadowlark 
Minimum body weight (BW) (kg) 0.0741 Lanyon (1994) 

................................................. M_ •• _ ••••• _ ••••••• _ •••••• 

Maximum food intake (mg/day, dry 16,003 a i I~a~y \,001) 
.. ~~ig.htJ .............. : ... : .......... : ... _. __ ................ _ ............................................. + ....................... ; .................................................... + .. :::::.:::: ... , ....... : ... : ... = .. =_.: .. :_ ......................................................... . 
Water Intake (mUday) ,12.1 b I EPA (1993) 

............................... __ ....... . ...........•.•. -.............................................. -
Diet partition factor 

Spotted towhee 
Minimum body weight (kg) 

................... .,. ................................ . .......................... ;::; .................................. _.......... .............................. _ ............................................... _ ..... . 

i 9.3% (soil) ~"1" "t aI., (1994) using turkey as surrogate 

I 0% (plants) 
i 100% 
I (invertebrates) 

••••••••••••••••••••••••••••• •••••••••••••••••• HH •••••• 

SRA Assumption C 

i 0.0321 i Clench and Leberman (1978) 
Maximu·m·iood .. in·i~ike·{mgj(C .. dryWi)· .... -····9;·399 8 .. ··· .. ·_j Nagy (2001) 

........................................ _ .... _ ............................................................................ _ ........ _ ...... ; ............................................................................... t .. _ ........ .. 
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Table 9-6: Summary of SRA Species-Specific Exposure Factors for Wildlife 

Ecological 
Risk Assessment 

k ( I ) i 6.9 b '( 93) 
Water inta e mL day ...... ! :.~~ .... 1~ .......... _.......... ... ___ ......... ... _ ......... . 

......_...-.......................- ····················· .... j-··9·:3%·(SOil) i Beyer et al (1994) using turkey as surrogate 

Diet Partition Factor 

Mourning Dove 
Minimum body weight (BW) (kg) 

.. ··········· .. · .. j .. ·if6if(plants) "!SRA'ASSu~Ptjonc""'-"" 
1100% 
i (invertebrates) 
i 0.0321 

••••••••••••••••••••••••• __ ...................... • ••• M ....................................................................................................... __ ............ . 

I Clench and Leberman (1978) 

! 0.115 i Dunning (1993) 
rvfaxi'm'lJm-foodTntake"(m'g'iday;"'dry""n's-;4 14 a .. ·················· .. · .. 1 Nagy (2001) 

weight) ......... I ........................ ~.. i "'Waterintake"'(mLiday) .......................... 114.2 u ········· .. !·EPA (1993)..··· .... ········ 
.....................!................. · .... ···········f.. ········ .. · .... 5·····)· .... 0 

o (soil) 

from Erlich et al. (1988) 
Diet Partition Factor 

Red-Shouldered Hawk 
Minimum body weight (kg) ! 0.398 Hartman (1961) 

.............................................................................................................. : ... : ......... : .................... :.·················· .. ····+··,:· .. =··· .. ::·=·=····0········ ................................ ; (Nagy 2001) 
Maximum food intake (mg/d, dry wt) i 66,57 
Water intake {mLiday)-" ............................................. ······ .. ····!4,o·o········TEPA .. (1993 )............. .. .. 

··j2·:60j~ · .. (saiT)····j Derived from Beyer et al. (1994) 
""r '[5erived"'fro'mPolite (2003}·········· .. ················· .. ·· ............................. . 

Diet Partition Factor 

Notes: 
a Dry weight food intake estimated based on algorithm given in Nagy (2001). 
b Water intake estimated based on algorithm given in EPA (1993). 

(1961 ) 

C Conservative Tier I assumption of maximum food intake of the one food item with the highest contamination. 
% = percent 
EPA = Environmental Protection Agency 
ha = hectare 
kg = kilograms 
mg = milligrams 
mg/d = milligrams per day 
mL = milliliter 
SRA = screening risk assessment 
wt = weight 

9.2.4.2 LOWER TROPHIC LEVEL SPECIES 

Potential effects to plants were assessed by comparison of surface soil chemical concentrations to 
general soil screening values developed to protect all plants. Potential risk to specific plant species 
was not assessed. 

The earthworm (Eisenia fetida) was chosen to represent terrestrial invertebrates for purposes of 
food chain modeling because of its small size and range, its position as a decomposer in the food 
web, and its soil contact and diet. It is also a prey species for many small carnivorous animals, such 
as the deer mouse. In addition, the earthworm serves as a conservative surrogate for other terrestrial 

\ invertebrate food species, such as insects. It is assumed that the earthworm is maximally exposed to 
) soil contaminants because of its burrowing habit and ingestion of soil. Other invertebrates would be 

9-23 



May 2008 
DeN: ET-0048-0068-0005 

Draft Final 
RemediallnvestigationlFeasibility Study Report 

Anomaly Area 3 
Ecological 

Risk Assessment 

less exposed to site soil contaminants than the earthwonn. Earthwonn bio-concentration factor 
values are used to model food chain exposure concentrations. 

Potential effects to aquatic and benthic organisms were assessed by comparison of surface water or 
sediment chemical concentrations to general surface water or sediment screening values developed 
to protect all aquatic life and benthos. Potential risk to specific species was not assessed. 

9.2.5 Exposure Pathway Analysis 

Soil (O-foot to 6 feet bgs), surface water, and sediment have been chosen as the media of concern for 
AA 3. Exposure pathways differ in importance from species to species and from site to site. For 
example, sites with minimum habitat value may be used by species that tolerate human disturbance 
of natural habitats. 

The major terrestrial pathways chosen for analysis in this ERA are as follows: 

• Uptake of chemicals in surface soil by plants (via roots) and soil invertebrates 

• Uptake of chemicals in groundwater by deep-rooted plants (phreatophytes) 

• Ingestion of contaminated surface soil by animals (mammals and birds) 

• Ingestion of contaminated plants by animals (deer mouse and mourning dove) 

• Ingestion of contaminated soil invertebrates by animals (ornate shrew, spotted towhee, and 
western meadowlark) 

• Ingestion of contaminated prey by predators (long-tailed weasel and red-shouldered hawk) 

• Uptake of contaminants in water by aquatic organisms 

• Uptake of contaminants in sediment by benthic organisms 

Factors used to estimate COPEC intake values for ecological animal receptors are referred to as 
exposure factors. Defining exposure factors is essential to estimating COPEC intake values. Factors 
such as species morphology, physiology, and behavior influence how individuals are exposed to 
COPECs and how much of a given COPEC in a given medium is taken in by an individual 
representative species. Characteristics of representative species that are used to estimate exposure are 
presented in Appendix E2.2 and summarized in Table 9-6. Uncertainties associated in applying these 
exposure factors in equations to calculate intake values are a complex issue; uncertainties are 
discussed in Section 9.3.3. 

The most conservative species-specific exposure factors are used to estimate Tier 1 exposure: 

• Assume weight is at the low end of the range and food intake is at the high end of the range, 

• Assume 100 percent bioavailability ofCOPECs, 

• Assume the most sensitive life stage is present on the site, 

• Assume species is present year-round, 

• Use maximum concentration of contaminant in exposure media, 

• Assume SUP is 1. 
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Body Weight (BW). The lowest of the adult male and female body weights is used to estimate 
exposure because it is the most conservative assumption. 

Food Intake (FI)/Day. The daily diet, in milligram of organic matter eaten per day, determined on a 
dry-weight basis, for an individual of maximum size. 

SUF. The site use factor is defined as: 

Equation 1: Site Use Factor 

SUF = Area of Surface Soil Contamination 
Site Use Area of Animal 

This factor permits consideration of less than full-time exposure for animals with site use areas 
exceeding the area of contamination. When the site use area of the receptor is less than the size of the 
site, it is assumed that the animal occupies the site 100 percent of the time, and the SUP is equal to 1. 
It is assumed that these receptors are continuously exposed to site contaminants. 

Diet Partitioning Factor. The diet of animal receptors may be defined by three major exposure 
pathways: 

• Direct ingestion of soil-soil ingestion (SI), 

• Ingestion of contaminated plant materials-plant ingestion (PI), 

• Ingestion of contaminated animal prey-animal ingestion (AI). 

For Tier 1 screening assessment, the conservative assumption is that the diet consists entirely of the 
most contaminated diet fraction. This is assumed to be soil invertebrates for the ornate shrew, 
western meadowlark, and spotted tohee; seeds and vegetation for the deer mouse and mourning 
dove, and contaminated mammals for the long-tailed weasel and red-shouldered hawk. 

9.2.5.1 CHEMICAL-SPECIFIC EXPOSURE FACTORS 

Exposure of representative species also depends, to some extent, on chemical-specific factors, such 
as solubility or tendency to bio-accumulate (Appendix E2.3). 

Soil-to-Plant Bio-concentration Factor (BCFp)' BCFp values are used to convert chemical 
concentrations in soil to concentrations in plant biomass resulting from plant root uptake. This factor 
is used to estimate the concentration of a COPEC that bio-accumulates in plants grown in 
contaminated soil over one growing season. This factor is also used to model concentrations of 
COPECs through plants to herbivores. Use of this factor assumes that plant root uptake for a specific 
chemical is equal for all plants. 

BCFp values are obtained from the literature or derived from a chemical-specific octanollwater 
partition coefficient (Kow) by the method of Travis and Arms (1988) as refined by EPA (2003). Some 
degree of uncertainty is associated with the use of this factor, especially for perennial plants. For the 
most part, however, animals feed on portions of the plants that are renewed annually (i.e., foliage, 
seeds, and fruit). 
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Groundwater-to-Plant Bio-concentration BCFp values are used to convert total chemical 
concentrations in soil to concentrations in plant biomass resulting from plant root uptake. The soil­
water partition equation (EPA 1996, Pg. 36, Equation 22) is used to estimate the total soil 
concentration from the pore water (groundwater) concentration. The total soil concentration is used 
with the BCFp to estimate plant uptake of site chemicals. 

Equation 2: Total Soil CO PC Concentration from Groundwater 

Cs = Cp X kd+(0w / Pb) 

Where: 

Cs = Total soil concentration (mg or ~glkg) 

Cp = Pore water (groundwater) concentration (mg or ~g/L) 

Kd = Soil/water partition coefficient (Llkg) = Koe Xfoe for organics 

Koe = Organic carbon - water partition coefficient (cm3/gm) 

Foe = Organic carbon fraction in soil (default = 0.006 [6 percent]) 

0 w = Water-filled soil porosity (default = 0.3 [30 percent] L wate!L soil) 

Pb = dry soil bulk density (default = 1.5 kg/L) 

Soil-to-Invertebrate Bio-concentration Factor (BCFJ. BCFi values are derived from studies of 
earthworm uptake and are used to convert chemical concentrations in soil to concentrations in 
invertebrate biomass resulting from both ingestion and integument sorption. This factor is used to 
estimate the concentration of a COPEC that bio-accumulates in invertebrates living in contaminated 
soil. 

The primary terrestrial exposure pathways potentially present at the site for both plant and animal 
receptors are contaminated soil pathways, including uptake from soil by plants and invertebrates and 
ingestion of soil and contaminated food by higher trophic level organisms, such as birds and 
mammals. 

Prey-to-Predator Bio-concentration Factor (BTFd. BTFa values were used to estimate chemical 
concentrations in predators that eat prey living on potentially contaminated areas of the site. The 
factor was used to model concentrations of COPEC's through prey to their predators. The BTFa 
values are obtained from the literature or derived from chemical-specific Kows by the method of 
Travis and Arms (1998) as refined by Birak et al. (2001). 

9.2.6 Development of Conceptual Site Model 

9.2.6.1 SURFACE SOIL 

Three potential pathways exist for ecological receptors to come into contact with surface soil 
chemicals. Terrestrial wildlife are expected to incidentally ingest surface soil as part of normal 
feeding activities; therefore, this pathway is considered complete and is evaluated quantitatively. 
Terrestrial wildlife ingest plant parts (i.e., leaves, seeds, roots) and soil invertebrates that may have 
taken up COPECs from the soil into their body tissues; therefore, ingestion of contaminated food is 
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considered a complete exposure pathway and is evaluated quantitatively. Mammal and bird predators 
may eat contaminated prey. Burrowing mammals may contact subsurface soil (O-foot t06 feet bgs), 
although the majority of exposure to COPECs is through ingestion of food. 

Inhalation of contaminated dust is expected to be insignificant because the site is well vegetated and 
dust generation is minimal. Ecological receptors are not expected to come into contact with 
subsurface soil (soil below 6 feet); therefore, this exposure pathway is considered incomplete. 

9.2.6.2 SEDIMENT 

Two potential pathways exist for ecological receptors to come into contact with sediment in the 
Agua Chinon Wash. Benthic organisms may live within or on bottom sediments of the Agua Chinon 
Wash so that it is not possible to separate exposure by ingestion of food or sediment and dermal/gill 
contact. These exposure pathways are lumped together into total "uptake" for risk evaluation. 
Benthic organisms are limited due to the brief time surface water is available, and this pathway is not 
assessed. Terrestrial riparian species may be exposed to COPECs in dry sediments in the Wash 
throughout most of the year, and Wash sediments were assessed as a separate terrestrial soil 
pathway. Although the samples were collected from the Wash bottom, the exposure was assumed to 
occur throughout the mulefat scrub habitat that occupies the banks adjacent to the stream 
(approximately 0.67 hectare). 

9.2.6.3 SURFACE WATER 

Three potential pathways exist for ecological receptors to come into contact with surface water in the 
Agua Chinon Wash. Aquatic organisms may live in the ephemeral surface water of the Agua Chinon 
Wash, so that it is not possible to separate exposure by ingestion of water and dermal/gill contact. 
These exposure pathways are lumped together into total "uptake" for risk evaluation. Although water 

/ does not normally persist in the Wash long enough to support an aquatic community, it is screened 
against chronic water quality criteria. Water is not available for terrestrial species to drink for a long 
enough period to be a significant exposure concern. 

9.2.6.4 GROUNDWATER 

Groundwater is generally considered beyond the reach of ecological receptors unless it discharges to 
the surface. The shallowest groundwater at the site was measured in wells MW 05 and MW 08 at a 
depth of approximately 26.2 feet bgs. Figure 6-1 presents several cross sections prepared for the site 
and demonstrates that groundwater does not intersect the bottom of Agua Chinon Wash, thus the 
Wash is a losing stream in the vicinity of AA 3. Because groundwater does not reach the surface on 
the site or in the immediate area (see geologic cross section, Figure 6-1), the groundwater pathway is 
considered incomplete for all animal ecological receptors. 

Certain plants have adapted to arid conditions by developing the ability to send a tap root through 
anaerobic subsurface soil to the level of the saturated zone. The depth of root penetration varies with 
species. Plants that supplement their water supply by utilizing groundwater are grouped as 
phreatophytes. "Phreatophyte" is a functional grouping and not a taxonomic grouping. Phreatophytes 
also have the normal feeder roots located in the top 6 inches of soil. These surface roots are generally 
widespread in desert adapted shrubs so they can quickly absorb light and infrequent rain that does 
not penetrate deeply into desert soil. Therefore, phreatophytes may obtain necessary minerals from 
both surface soil and saturated soil at the water table. 

'\ The relationships between analytes in the site media and potential exposure pathways to ecological 
) receptors are summarized in the CSM presented in Figures 9-4 and 9-5. 
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Risk Assessment 

The toxicity evaluation consists of identification of screening benchmark concentrations for surface 
soil. Maximum detected analytes in site surface soil were screened initially against EcoSSLs 
(EPA 2003a) and ORNL soil screening values based on the protection of plants (Efroymson et al. 
1997a) and soil invertebrates (Efroymson et al. 1997b). These are based on toxicity studies of plants 
and soil invertebrates and are used to predict adverse effects on lower trophic level ecological 
receptors. HQs were also calculated for each COPEC to compare estimates of chronic daily intake 
(for mammals and birds) to TRVs (see Section 9.3.2 for further details). 

NOAEL-based TRVs based on laboratory feeding studies of birds and mammals were used to 
calculate HQs for soil COPECs. A TRV is a dosage (for animals, in milligram of contaminant per 
kilogram of body weight per day [mg/kg-day]) of a chemical believed to have no effect on the 
long-term health of the representative species. TRVs are specific for each chemical, receptor, and 
exposure route (e.g., ingestion, inhalation). The TRV of a chemical is equivalent to the 
exposure-specific, literature-derived NOAEL of that chemical for a particular plant or animal species 
of concern as published in the peer-reviewed toxicology literature. 

The potential for adverse effects to be caused by exposure to site chemicals was evaluated based on 
toxicity experiments conducted, for the most part, in the laboratory and reported in scientific 
literature. Acceptable TRVs were developed from NOAELs for ingestion of each COPEC in chronic 
feeding studies conducted on the same representative species or a related species. The primary 
source of TRVs was the "TRV-Iow level," which was developed by the Navy as part of a regional 
approach for conducting ERAs (Engineering Field Activity West [EFAW] 1998), in cooperation 
with the EPA Region 9 Biological Technical Assistance Group. The TRVs used by EPA (2003b) to 
develop EcoSSLs were used in this risk assessment for the few chemicals for which they are 
available. For chemicals lacking EcoSSLs or not listed in the Navy document, NOAELs were taken 
from peer-reviewed toxicology literature. Because the toxicity information sought was not always 
available in the literature, extrapolations were sometimes required. The three general categories of 
extrapolations were: (1) taxonomic extrapolations, (2) endpoint extrapolations, and (3) chemical 
extrapolations. Use of these extrapolations sometimes required the application of uncertainty factors 
in generating TRVs, as described below. 

9.2.7. 1 TAXONOMIC EXTRAPOLA TlON 

Taxonomic extrapolation assumes that toxicological effects reported for one species can be used to 
predict the toxicological effects in a taxonomically related species. These assumptions have proven 
valid in extrapolations used to estimate toxicity in aquatic species (EPA 1989b). Although little is 
known about extrapolations to assess risk to terrestrial plant and animal species, the paucity of 
specific toxicity data mandates such extrapolations. As an example of the use of taxonomic 
extrapolation, an uncertainty factor of 10 is assigned to toxicity data derived from laboratory rats if 
the species of concern is a bird. This assumes that birds are always more sensitive to organic 
chemicals than mammals. This is considered conservative because among chemicals with measured 
toxicity in both birds and mammals, birds are sometimes more sensitive and sometimes less sensitive 
than mammals. 

9.2.7.2 ENDPOINT EXTRAPOLA TlON 

If NOAEL endpoint values were not available, LOAEL values were multiplied by 0.1 to estimate a 
surrogate NOAEL, as specified by EPA (1997b). If chronic studies were not available, sub-chronic 
study results were multiplied by 0.5 to estimate chronic results. Additional adjustments of TRVs to 
account for other sources of uncertainty are not recommended in the EPA (1997b) guidance. 
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I Figure 9-4 Conceptual Site Model for Anomaly Area 3 and Agua Chlnon Wash· Surface 5011 (O-foot to 6 feet bgs) 

) 

; 

Terreslrial Ecological 
Contributing Transport Receptors' 

Sources Mechanisms Exposure Route Rationale 

[ Surface }~ Windbome H Inhalation of 
Insignificant 

Inhalation of contaminated dust is expected to be insignificant because the site is well vegetated 
Soil Particulates Fugitive Dust and dust generation is minimal. 

Par1iculates 

H VolatiHzation Inhalation of 
VOCs VOCs may volatilize into soil air spaces from soil and migrate to the soil surface where they may 

Incomplete be emitted to the atmosphere, exposing all receptors. However, VOCs were not detected in the 
soil column therefore, this exposure pathway is considered incomplete. 

H Direct }r+ Oermal 

Contact Absorption Denmal absorption of surface soil contaminants is potentially complete for ecological receptors, 
but scientific data to estimate exposure of wildlife is lacking, so the pathway is not evaluated 

Insignificant quantitatively. Soil invertebrates ingested as food by wildlife are assumed to take up soil 
COPECs through the skin. Exposure to COPECs by denmal absorption by wildlife is expected to 
be insignificant compared to exposure by ingestion pathways. 

Incidental 

4 Ingestion of Soil 
Potentially Complete 

Terrestrial wildlife are expected to incidentally ingest surface soil as part of normal feeding 
activities, therefore, this pathway is considered complete and is evaluated quantitatively. 

y BiCHIptake }-. 
Ingestion of 

Terrestrial wildlife ingest plant parts (I.e., leaves, seeds, roots) and soil invertebrates that may Plants/Animals 
(biD-uptake) Potentially Complete have taken up COPECs from the soil into their body tissues, therefore, ingestion of contaminated 

food is considered a complete exposure pathway and is evaluated quantitatively. 

Oenmal 

Subsurface Soil Direct 

}-~ 
Absorption 

Contact Burrowing mammals may contact subsurface soils although the majority of exposure to COPECs 

) 
Potentially Complete is through ingestion of food. For risk assessment purposes surface soil was considered the soil 

Incidental interval from the surface to six feet. 
Ingestion 

Notes: 
(1) Future conditions are assumed to be similar to current conditions for ecological receptors. No future scenarios are run. 

COEPC :: chemical of potential ecological concern 

voe = volatile organic compound 

9·29 



PAGE NO. 9-30 

M60050_004321 
MCAS EL TORO 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



FI!lure 9-5. Conceptua Site Mo e or d If A nomary. rea an _gua I A 3 dA Chi non as - e W h S dl ment, Srf W u ace ater an dG d roun water 

EcolOQical Receotor 

/ Contributing Transport Aquatic Organisms 
Terrestrial Riparian 

Pathway Sources Mechanisms Exposure Route Species Rationale 

Wash ~act~n~ l-r[ Incidental ) Sediment Ingestion Benthic organisms may live within or on bottom sediments of Agua Chinon Wash so 
of Sediment that n is not possible to separate exposure by ingestion of food or sediment and 

dermaVgin contact These exposure pathways are lumped together into total "uptake" 
Surface Water 

for risk evaluation. Benthic organisms are limited due to brief time surface water is 
Runoff to Agua Complete Complete 

ava!able, however sediment chemicals are compared to sediment screening levels for 
Chinon Wash 

completeness. Terrestrial riparian species may be exposed to COPECs in dry 
sediments throughout most of the year, therefore, sediment chemicals are also 
screened against soil screening values for the protection of plants and invertebrates. 

H OermalConlacl J Benthic organisms live within or on bottom sediments so that ~ is not possible to 
with Sediment separate exposure by ingestion of food or sediment and dermaVgiD contact Thesa 

Potentially 
exposure pathways are lumped together into total "uptake" for risk evaluation. 

Complete complete but not 
Scientific information needed to assess dermal uptake in terrestrial ecological receptors 

evaluated 
is lacking but exposure is expected to be insignificant compared to food-chain 
pathways. 

-1 
Ingestion of 

Plants/Animal 
Insignificant Complete 

Terrestrial riparian species may eat food that has taken up COPECs from sediment in 
(bio-uplBke) Agua Chinon Wash. 

Runoff from 
Aquatic organisms may live the ephemeral surface water of Agua Chinon Wash so that 

Surface H Overland }- Uptake tom ~ is not possible to separate exposure by ingestion of water and dermaVgil1 contact 
So~ F~w 

Surface Weier These exposure pathways are lumped together into total "uptake" for risk evaluation. 
Surface Water Complete Insignificant Although water does not normally persist in the wash long enough to support an 

aquatic commun~ ~ is screened against chronic water quality cr~eria. Water is not 
available for terrestrial species to drink for a long enough period to be a Significant 
exposure concem. 

Groundwater Uplakeof Certain plants (Phreatophytes) have developed long tap roots and mechanisms to 

Groundwater [ }-
Flow Movement Chemicelsin util~e water from the saturated zone at depth. When surface soil are dry they rely on 

Subsurface 

~ 
Groundwater by Incomlete Complete groundwater and may take up chemicals dissolved in groundwater. Therefore this 

So~ Plants pathway is complete for certain plants. Animals that eat plant parts (i.e., seeds, leaves, 
stems, and roots) may be exposed to chemicals in groundwater. 

/ 
ol-

NO 
Discharge to 

Surface 
Weier 

Notes: 

COEPC c chemical of potential ecological concern 
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9.2.7.3 CHEMICAL EXTRAPOLA TlON 

Ecological 
Risk Assessment 

Chemical extrapolation assumes that a chemical of similar physical and chemical properties to a 
COPEC may serve as a surrogate for that COPEC. For mammals, laboratory toxicity tests for 
naphthalene and B[a]P were used to represent toxicity of the less toxic and more toxic PARs 
respectively. For birds, only toxicity data for phenanthrene is available. This LOAEL was used to 
develop a bird toxicity value for the low-toxicity PARs by dividing the LOAEL by 10 to estimate a 
NOAEL. This NOAEL was divided by 10 again to estimate the TRV for high-toxicity PARs such as 
B[a]P. Thus, it is assumed that B[a]P is at least 10 times more toxic than phenanthrene. 

9.2.7.4 ALLOMETRIC CONVERSIONS OF TRVs 

General TRVs for birds and mammals must be converted to TRVs specific to each regional, site­
specific receptor of concern (EF A W 1998). This extrapolation of data based on body scaling is 
called allometric conversion. For example, when there are available toxicological data and dose 
levels for mice, but toxicity data and dose levels are needed for the rat, an allometric conversion 
estimates a similar dose level for the fox. The underlying assumption of allometric conversions is 
that a given effect on a species of small mammals is similar to the effect on a larger species of 
mammals, per unit body weight. Although several allometric conversion equations are available in 
the literature, Sample and Arenal (1999) is used for conversion of mammalian TRV s: 

DoserecePtor= Dosetest organism (Body Weight test organism I Body Weight receptor) 0.06 

The equation from Mineau, et al. (1996) is used for conversion of avian TRV's: 

DoserecePtor= DOSetest organism (Body Weight test organism I Body Weight receptor) ·0.14 

) The equation from Mineau, et al. (1996) is used for conversion of avian TRV's: 

Dosereceptor= DOSetestorganism (Body Weight test organism I Body Weight receptor) -0.14 

Allometric equations generally follow the form: 

Y is some variable of structure or function and is dependent (following a power law equation) on 
body mass, M, and a and b are taxon-specific empirical factors. Weight-specific metabolism in 
mammals scales with an exponent of 113, while biological rates (for example, respiratory rate) 
generally scale with an exponent of -114. In a review by Sample and Arenal (1999), the scaling 
factor for mammal toxicity was revised to 0.06 (1-0.94). Mineau et al. (1996) showed that use of 
mammal-derived scaling factors underestimated the toxicity of a COPEC in birds, especially small 
birds. Based on empirical data from 10 species of birds and 37 chemicals, an average scaling factor 
of 1.14 is estimated for birds. However, scaling factors for the majority of chemicals evaluated (29 of 
37) were not significantly different from 1. A scaling factor of 1 was therefore considered most 
appropriate for interspecies extrapolation among birds. Lindstedt (1987, in Mineau et al. 1996) notes 
that "throughout toxicology and the issues related to interspecies extrapolation, dose and exposure 
are nearly always "fixed" and are independent of both body mass and physiological time." For this 
reason, the allometric conversion proposed in Sample et al. (1996), based on weight-specific 
metabolism, is recommended . 

. \ When extrapolating bird toxicity from mammalian study results, only an uncertainty factor of 10 is 
) applied and there is no adjustment for size. 
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Final TRVs used in the SRA for mammals and birds are presented in Appendix E2.4. 

Ecological 
Risk Assessment 

9.2.8 SRA Process - Tier 1, Step 2 - Exposure Estimation and Risk Characterization 

This section presents the methods and results of Tier I, Step 2 of the SRA process. This step 
comprises a quantitative risk analysis, with the potential for adverse effects to ecological receptors 
being estimated using very conservative assumptions. This section is divided into five subsections: 
exposure estimation (Section 9.2.9); risk calculations (Section 9.2.10); uncertainty analysis 
(Section 9.2.11); risk characterization (Section 9.2.12); and Tier 1, Step 2 exit criteria (Section 
9.2.13). 

9.2.9 Exposure Estimation 

Exposure of representative species occurs in different ways, depending on the physical and 
behavioral characteristics of the organism. Plants take up COPECs from the soil by absorption 
through the roots. Soil invertebrates can be exposed by absorption across the skin and through 
ingestion of soil. The two mechanisms cannot be conveniently separated; therefore, soil invertebrate 
exposure (represented by the earthworm) is considered the combined uptake. Some COPECs must be 
dissolved in pore water before they can cross cell membranes into a plant root or an invertebrate's 
body. Terrestrial organisms can be exposed through the skin, respiratory surface, or, more 
commonly, through ingestion of contaminated soil and food. 

EPCs are used in the exposure estimation and represent the maximum detected concentration in each 
affected medium at AA 3. The EPCs are summarized in Tables 9-1, 9-2, and 9-3. 

9.2.10 Risk Calculations 

The integration of toxicity and exposure information is used to predict possible adverse effects to 
ecological receptors. The HQ method is used to screen site COPECs for their potential to cause 
adverse effects to ecological receptors. 

9.2.10.1 HAZARD QUOTIENTS 

The HQ method is used to compare media COPEC concentrations to media-specific, RBS values. 
For plants and invertebrates, the HQ value is calculated by dividing the maximum surface soil 
COPEC concentration by the EcoSSLs or ORNL Soil Benchmark concentration. For surface water, 
the HQ value is calculated by dividing the maximum surface water COPEC concentration by the 
NRWQC values for the protection of aquatic life (EPA 2002c). If NRWQC values were not 
available, Great Lakes Tier II values presented in Suter II and Tsao (1996) were used as secondary 
values. 

For soil, the HQ value is calculated using Equation 3: 

Equation 3: Hazard Quotient 

HQ = Intake of COPEC (mg / kg / day) 

TRV for COPEC (mg / kg / day) 

Where: 

= The hazard quotient. HQ 
Intake = Sum of chronic daily intake from all ingestion pathways (Le., soil, plants and invertebrates) 
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Sediment samples were collected at the bottom of the Agua Chinon Wash. The Wash is ephemeral 
and benthic organisms are not present. Therefore, maximum concentrations of sediment COPECs 
were evaluated using terrestrial receptors to evaluate potential risk. The HQ method described above 
for soil exposure is also used to evaluate potential risk to terrestrial receptors exposed to dry 
sediment. 

HQ values were determined for each COPEC and receptor at the site. HQ values equal to or 
exceeding 1 indicate that the exposure level equals or exceeds the effects level and that the receptor 
being assessed has a potential for adverse effects resulting from exposure to site contaminants via a 
variety of pathways at a given site. HQ values exceeding 1 do not necessarily indicate that an effect 
will occur, only that a lower threshold has been exceeded based on the exposure assumptions used in 
the model. It should be noted that a single chemical or pathway may be responsible for the majority 
of the risk to a receptor at a site. 

Note that the HQ calculated using NOAEL-based TRVs provides some insight into general effects 
on individual animal reproduction and/or survival in the local population. It is assumed that if risks 
are judged unacceptable for the average individual receptor, they will be considered unacceptable at 
the population level. However, if risks are present at the individual receptor level, risks mayor may 
not be important at the population level. 

HQ values calculated for soil and sediment COPECs at AA 3 evaluated in the SRA are presented in 
the tables in Appendix E2.6, for each exposure pathway for each representative species. The 
COPECs include VOCs, SVOCs, P AHs, metals, and dioxins/furans. The conservative exposure 
assumptions included use of maximum COPEC concentrations, minimum body weight, maximum 
ingestion rate, and a SUP of 1 (see Table 9-6). 

9.2.10.2 COMPARISON OF SURFACE SOIL COPEC CONCENTRATIONS WITH PLANT AND 

INVERTEBRATE SCREENING CONCENTRATIONS 

The comparison of COPECs found in surface soil at AA 3 with the plant and invertebrate screening 
concentrations developed for lower trophic level species in this assessment is summarized in 
Table 9-7. Maximum surface soil concentrations of aluminum, chromium, selenium, vanadium, zinc, 
and total Group 2 PAHs (HMW PAHs) exceed plant and/or invertebrate screening concentrations. 
These concentrations result in an HQ greater than 1, which indicates a potential for adverse effects to 
lower trophic level ecological receptors. Although the potential risk to invertebrates from individual 
P AHs is considered acceptable. Assuming P AH toxicity is through a common process, the 
cumulative risk from total P AHs exceeds 1, indicating a potential risk to soil invertebrates. 

Table 9-7: Comparison of Maximum Soil EPCs with Plant and Invertebrate Screening Concentrations 

COPEC 
VOCs 
Acetone 
Methylene chloride 
PAHs 

Maximum 
Concentration (mg/kg ,ORNL Soil Benchmark 

dw) (mg/kg dwt) Ref. 

0.100 
0.0092 

Hazard 
Quotient 

Anthracene 0.044 OGL. ................ ...... . 
• ·:B::::..e::::·.·:~ .. :.:i:;:::: .. (,,···g··:·n·,hl::.·.'.,.i.'i1)·JPt: .. ~I:,-"."ry:.".,·, .. I:i.e::::····.·:~ .. :.e::· .. · ..................................................................... _+ ............................................... :0,,: .. :.: .. 4 .. :.4 ... : .................................... + ........................................ O::::.G::: ............................... + ......................... + ......................................................................................... . 
Fluoran ... :.t::h .. :.e".:n .. : .. e:: ................................................................... , ................................................................................................... " ........................................ 3: .. :7 ............................................ + ............... 5.:._ .... + ..................................... 3, .. E ... :.-.. 0 .. : ... 2 ... : .......................................... . 
Phenanthrene 0.29 23 5 : ..... : .. :.:: .. : .. :.::::.: .. :.:.: .. :.:.::: . .'.: .. ::: .......................................................... + ....................................... : .. :.:::.: ........................................ +..,' ............ , .... , ,......... . ................................... . 1E-02 ................................ _ .............................................. _ ......... . 

}~y~E::lI.:'~.. 0.96 10 5 1E-01 
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Table 9-7: Comparison of Maximum Soil EPCs with Plant and Invertebrate Screening Concentrations 

Maximum 
Concentration (mg/kg ORNL Soil Benchmark; Hazard 

dw) (mg/kQ dw)'1) . Ref. Quotient COPEC 
Total Group 1 PAHs 

.!?~.~:i!:9I~I~.~!br?~E:l.~.EJ. .... 

. Benzo(a)pyrene 

.~.~~:i!:9Il:>m~g~~.~!b.E:l~~ ..... . 
.. ~.E:l~.:i!:9[~m~9.~?.~!b~.~.~ . ...... ...1 

2.734 25 7 1E-01 

~ :~~m...m ~:~m.m-_..:J .................. ~:: .............. m. i1.·.·.·.·.·.·.· .. ·.·.· .................. _ ........ _~.,:.:::~:.~ ...... O::: .. ~ .. : ....................... _ ........ . 

1.79 1.2 131 1E+00 
0.51 .............. _ ................ . 

Chrysene 0.87 
. ....... _ ..... ! ...... m.m............... ..J.:.2)_ 34.~:QJ___.. 

1 .. :.? .. _._ ... _ .. _ .... _ .. 1 3
m 

•• r 7E-01 

DG .. \ ..................... _ ... ; ........................... _ ..... m •••••••••••••••••••••••• _ •••••••• 

37 5 I 3E-02 
Qil:>~~:i!:I?!..bl?.~.!.br?..~.e:.:n ... : .. e.: .................................. ; ....................................... 0::. .. : •. 0.:: .. 9:; .. 7: ........... _ ............................ ; ............ . 

Fluo~?~!b.~.~.~............ 1 ...................................................... ·········--+ ....... · ........ : .................. i ... ··· ..................................... , ..... = ..... : .. =-················ ......... m ••• ·_···_· 

1.2 ... 
m
l .. 3 ! 4E-01 

1.23········1·· .!~9~.~90.?!;?=~9)pYr.~I.:'~ .........mi............... 0.46 
Total Group 2 PAHs 5.487 

............................... _ ........ . 
5E+OO 

SVOCs 

............... .1 .. DG 
100 2E-03 ........... .1. 

0.07 
0.225 
0.15 

............ 1. .... . ............................................... 

............ 1. ..... •••••••••••••• ••••••••• H ••••••• •••••• 

0.936 
. ............... ~ ..... . Q§····················l······ 

30 2 
......... + ...... - ........................................ . 

Metals 
Aluminum .................................................. 

.~~~r.:nony 
Arsenic .. .. .............. . 

Barium .................................... 

.!?~.r.Y!li~r.TI. . 
Cadmium 
Chromium 
Cobalt .................................. 

.ggpp~~ ..... 
Lead 

............ :_ . .1.§&9Q ................................. t............ m_ ••••••••• ~O 
2.1 78 

4.63 10 .......................... , .......................... + .... _-._ .. _--_._ ..... . 
; ._ ............................... 1.: ... 8:: .. 7.: ............................................ , ..................................... _ ... 3::::30 

................................... ... -......... . 0.31 ........ _ .... _ ... _ ..... + ......................................... 4 .. 0 
1 32 

15.8 0.4 
7.6 13 

.............................. " ....... .1. 10.8 50 . .................. _...... ... . ................................... . 

................................ - ...... ........... J ...... 20. 7 mm ...m.................... 110 
289 500 Manganese 

3E-02 

1 3E+02 

······I·········~·····I ........ -... ·.· ... _ ........................ ~.: ... ~ .. :.~ ........ : .. ~ .. : .. __ . :t:_t·t 6E-01 _____ .. 
7E-03 i··········································-·········· ... :. ..... , ................. _._-
4E-02 ............................... 

4E+01 .................................... _ ....... 

i 4 6E-01 

I.x ......... t...__ 2E-01 
2E-01 -_ ... _ ........ + ................................. + ......................................................... : .... : ........................ _ .. _ ...... -
4E-01 .............................. ~ ...... 

ME:lE~~r.Y. 
Nickel 

0.069 ... _ ................... + ........................................ 0:: .. : •.. 1 .. : .................................... _. + ................ : .............. + ............................ JE-01 

Selenium ............................................ 

Silver 
Vanadium 
Zinc 
Dioxins/Furans 

Notes: 

........... J. ..... 

! 
........... 'j ........ 

13.7 30 

.................. .1 .. :.1 t.... .................................. 1 .. : ............................................... ;.. ...... 1 ... m ••• + ... . 

2 
44.1 
57.1 

0.0000184 ......................................................... 

0.0000353 

2 1 
2 1 
50 

0.5 
0.5 

5E-01 
1E+OO 
1E+00 
2E+01 
1E+OO 

4E-05 
7E-05 

Values in bold indicate that COPEC concentration exceeds surface soil screening criteria for lower trophic level organisms; 
HO is equal to or greater than 1. 

1. Plant screening value (Efroymson et al. 1997a) or 
2. Soil invertebrate screening value (Efroymson et al. 1997b). 
3. EPA 1999b 
4. EPA 2005. Eco-SSL used 
5. Sverdrup et al.. 2001. 
6. TEO value calculated based on TEFs for birds and mammals respectively. 
7. Jensen and Sverdrup. 2003 
- = not evaluated due to data gaps 
1J9/kg = micrograms per kilogram 
COPEC = chemical of potential ecological concern 
DG = data gap; screening value not available 
dw = concentration listed on a dry weight basis 
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EPA = Environmental Protection Agency 
EPG = exposure point concentration 
HQ = hazard quotient 
mg/kg = milligrams per kilogram 
PAH = polynuclear aromatic hydrocarbon 
TGDD = tetrachlorodibenzodioxin 
TEF = toxicity equivalency factor 
TEQ = toxicity equivalency quotient 
VOG = volatile organic compound 

Ecological 
Risk Assessment 

Two VOCs and three P AHs and two other SVOCs detected in surface soil did not have plant or 
invertebrate screening concentrations. The potential risks posed by these VOCs and SVOCs are 
unknown for plants and invertebrates due to the lack of relevant effects levels. 

9.2.10.3 TIER 1 SURFACE SOIL RISK CALCULATION RESULTS 

The HQ results of risk calculations based on food chain exposure and conservative exposure 
assumptions for surface soil COPECs are presented in Appendix E2.5. Those receptors with elevated 
HQs (equal to or greater than 1) are presented in Table 9-8. 

The HQs for aluminum, antimony, cadmium, chromium, lead, mercury, nickel, selenium, vanadium, 
zinc, diethylphthalate, and totaI2,3,7,8-TCDD (mammal) and (bird) are 1 or greater, with respect to 
specific receptors, which indicates a potential for adverse effects to terrestrial ecological receptors. 

Table 9-8: Elevated Hazard Quotient Values for Soil COPECs, Tier 1 

, Red-
Long-tailed I Mourning i Western i Shouldered 

Weasel ' ..pgy~: MeadoV\f=~".IE~J Hawk 

Metals 

Aluminum 9E+01 

3E+OO ....................................................................................................... - ............. ······························ .... ···· .. ···········T 

.. Mercury 

Nickel 3E+O ,,.- nn E+OO 

Vanadium ,.-- nn 

Zinc 1E+01 

SVOCs 

Diethylphthalate 

Notes: 
1TEQ value calculated based on TEFs for birds and mammals respectively. 
- = HQ is less than 1 for this receptor 
COPEC = chemical of potential ecological concern 
HQ = hazard quotient 
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9.2.10.4 TIER 1 GROUNDWATER UPTAKE SCREENING RISK CALCULATION RESULTS 

The HQ results of risk estimates for herbivorous terrestrial wildlife that eat plant material from 
phreatophytes taking up COPCs from groundwater are presented in Appendix E2.S. The 
phreatophyte uptake model was used to estimate COPC concentrations in plants from use of nothing 
but groundwater. The standard Tier 1 food chain model was used to estimate HQ values for 
herbivorous representative birds and mammals assuming that they eat nothing but phreatophytes. No 
HQ values were greater than 1 for the mourning dove. The HQ for the deer mouse equals 2 for 
selenium in phreatophytes. Therefore, there is minimal potential for adverse effects to terrestrial 
birds and mammals from eating phreatophytes that have taken up site groundwater. 

9.2.10.5 TIER 1 SEDIMENT SCREENING RISK CALCULA TlON RESUL TS 

The HQ results of risk estimates for terrestrial wildlife based on conservative exposure assumptions 
for sediment COPECs are presented in Appendix E2.6. Those receptors with HQs equal to or greater 
than 1 are presented in Table 9-9. 

The HQs for aluminum, cadmium, mercury, nickel, vanadium, and zinc in sediment are 1 or greater 
with respect to their specific receptors which indicate a potential for adverse effects to terrestrial 
ecological receptors. 

Table 9-9: Elevated Hazard Quotient Values for Sediment COPECs 

Long-tailed Spotted Red-shouldered 
COPEC Ornate Shrew Deer Mouse Weasel Towhee .................. t.:l.9.~~ ...................... . 
Metals 

6E+"" 2E+01 . 4E+oo.L .... Aluminum 2E+02 .......................................................................... ~ ..... . 

.. C.c .... a,; .. d:; .. ,m.; ..... i;.u, ... m, ... ,.; .... _ .............. t-............... :::2 .. E= .. + ....... O.: .... O, .......... · ...... i··· .......... ·· ............ · ............ · ............................ + ..................................................... + ........ _ ....... _ ................................. , ........................................................... f ................................................... ... 

.................. l.?~:':Q9L .................................... . JY.I~E~~.!Y .......................... + .................................. .. 
Nickel 6E+OO 
Vanadiu E+OO 

Zinc 6E+OO 
Notes: 

- = HO is less than 1 for this receptor 
COPEC = chemical of potential ecological concern 
HO = hazard quotient 

3E+OO 

9.2.10.6 COMPARISON OF SURFACE WATER EPCs WITH SURFACE WATER SCREENING CRITERIA 

Comparisons of surface water EPCs concentrations with California Toxics Rule (CTR) (EPA, 
2000d) surface water screening criteria are presented in Table 9-10. Eleven metals (aluminum, 
barium, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, vanadium, and zinc) 
exceed their surface water screening values. 
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Table 9-10: Comparison of Surface Water EPCs with Surface Water Benchmark Concentrations 

COPEC 

CTR Fresh 
waterCCC 

i(flg/L dissolved) I 
Metals (Total unfiltered) 

Great Lakes Tier II 
Criteria 

(flg/L dissolved) 
Exposure Point Concentration I 

(flg/L total) . 

Aluminum(1) 87 DG 87500 

Arsenic 150 DG:: .............................. _ ... : .......................................................... 3::.4 ... : .. : .. :2: ............................ _ ........................... + 
Bariu~... ............. J. ___ ....... P.9 ..................... __ . .......................4. . ................... _?11 ........... _ ............ . 
.~~~!YH!.~.~ ............... L 

Cadmium 

Chromium(2) 
~...... . ................. -

, 

DG 0.66 2.7 ... ································t ............................................. ~ .............................................. _ ........ . 

2.2 DG 6.4 

83.5 ..................... 

Hazard Quotient 

1E+03 

2E-01 

2E+02 

4E+00 

3E+00 

BE+OO 

Cobalt 

Lead 
.............. 

11 

DG 

2.5 

DG 

23 

DG 

...... .................................. ~J.:5 ......................................................... ; ......................................... 1 ..... E ...... + ...... 0 ... 0 

28.2 1E+01 

~C!t:Jganese DG i 120 1070 9E+00 ................r... ..... ." .. ::::.:: .................................. + .......... _ .............................................. c.::: .. c ... :: .................... _ ............................ ; 

Nickel ............................. ??. ........................ L.. .............................. .P..G. ........... _ ...................................... .??5 .................................................... ..,.-................................. 2 ... : .. E ...... + ..... 0.:: ... 0.: ............................................ . 

Vanadium DG 20 227 1 E+01 

Zinc 120 DG 286 2E+00 
Notes: 
Values in bold indicate that COPEC concentration exceeds surface water screening criteria for the protection of aquatic life; 

HQ exceeds 1. 
(1) Freshwater chronic criterion for aluminum, 87 Ilg/L, is used. It is based on pH=6.5-9 in groundwater. EPA is aware of field 

data indicating that many high quality waters in the U.S. contain more than 87 1l9/L of aluminum, when either total 
recoverable or dissolved is measured (EPA 1998b). 

(2) CTR value for chromium VI used. 
Ilg/L = micrograms per liter 
CCC = Criterion Continuous Concentration 
COPEC = chemical of potential ecological concern 
CTR = California Toxics Rule, 2000 
DG = data gap, screening value not available 
EPA = Environmental Protection Agency 
EPC = exposure point concentration 
HQ = hazard quotient 

9.2.11 Uncertainty Analysis 

ERA results depend primarily on the weight of evidence supporting particular conclusions, and each 
line of evidence is subject to varying degrees of uncertainty. Due to the complexity of ecosystems 
and the associated mechanisms that cause ecological stress, uncertainty in environmental risk 
characterization is inevitable. Uncertainty stems from a number of sources. These include, but are 
not limited to, the following: 

• Sampling and statistical variability, 

• Limitations of toxicity testing, 

• Difficulty of extrapolating from laboratory data to field data, 

• Problems in evaluating environmental responses to mixtures of contaminants, 

• Assumptions underlying the use of fate and transport models, 

• Range of conditions for which models or HIs are applicable. 
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Other uncertainty sources include unexpected weather conditions or sources of contamination. 
Uncertainty associated with each step ofthis ecological risk characterization is described below. 

9.2.11.1 UNCERTAINTIES IN THE ECOLOGICAL EXPOSURE ESTIMATION 

A number of chemicals in surface soil, sediment, and surface water had reporting limits that were 
higher than their respective ecological screening values that may potentially underestimate risk for 
these analytes. Default values for dry soil bulk density, water filled soil porosity, and soil organic 
carbon fraction were used to calculate total soil concentration in soil saturated with groundwater. 
Site-specific values for these parameters would allow more accuracy in the estimation. The saturated 
soil COPC concentrations could be over- or under-estimated. 

9.2.11.2 UNCERTAINTIES IN THE ECOLOGICAL TOXICITY ASSESSMENT 

A variety of sources of uncertainty were not included above. For one, it has long been recognized 
that laboratory studies referenced as a basis for generating TRVs may not accurately represent the 
complexities of potential exposure under field conditions. For example, the dosing of test animals by 
use of highly soluble salts in drinking water may overestimate exposures compared with the same 
salt administered in food. The chemical form present at the site may be in a less soluble form than 
that used in the laboratory study (e.g., lead acetate in water compared to lead carbonate in food). 
Finally, toxicological studies on which TRVs are based deal with a single chemical; effects of 
simultaneous exposure to multiple contaminants were not addressed. 

Aluminum is extracted from soil samples in the laboratory analysis using rigorous acidic conditions. 
The HQ exceedance of 1 for aluminum is based on an assumption of high bioavailability for birds 
and mammals. "EPA recognizes that due to the ubiquitous nature of aluminum, the natural 
variability of aluminum soil concentrations and the availability of conservative soil benchmarks ... , 
aluminum is often identified as a contaminant of concern ... for ecological risk assessments" (EPA 
2000b). The toxicity of aluminum is associated with soluble aluminum while the analytical results 
used in this risk assessment are based on total extractable aluminum. The EPA recommends that 
aluminum be identified as a COPEC only for those soils with a pH less than 5.5. The technical basis 
for this is that the soluble and toxic forms of aluminum are only present in soil under soil pH values 
of less than 5.5 (EPA 2000b). For the surface soil samples collected at AA 3, the pH value ranged 
between 6.41 and 10.5. Therefore, it can be concluded that aluminum does not pose adverse effects 
to terrestrial wildlife at AA 3. 

Dioxin congeners were evaluated on the basis of TEQ relative to 2,3,7,8- TCDD. The EPA has 
assigned TEFs relative to 2,3,7,8-TCDD for highly CDDs and highly CDFs. The maximum 
concentration of each detected dioxin congener and the full reporting limit of each non-detected 
dioxin congener was multiplied by the congener-specific TEF for birds to calculate 2,3,7,8-TCDD 
TEQs. Van den Berg et al. (1998) pointed out that the TEFs developed for birds are normally applied 
to bird tissue concentrations to estimate a tissue burden of2,3,7,8 TCDD. However, they can also be 
used as a surrogate to estimate an ingested dose when applied to diet concentrations (EPA 2003b). 
This application adds a level of uncertainty to the estimation of bird dioxin exposure. Because 
mammal TEFs are based on diet exposure, the TEFs for mammals are applied directly to each diet 
fraction to estimate a diet-based TEQ for mammals. 

To calculate the expected bioaccumulation of dioxins/furans in the plant and earthworm, congeners 
were summed and a surrogate BCF, based on 2,3,7,8-TCDD, was used to estimate dioxin uptake. 
Since dioxins/furans are comprised of several congeners, each of which may bio-accumulate at a 
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unique rate, the use of the 2,3,7,8-TCDD BCF to represent all congeners may over-estimate or 
under-estimate total dioxins/furans in the diet. 

Water quality criteria are developed for the dissolved chemical fraction which is considered the 
chemical fraction that is most bioavailable to aquatic life. The surface water samples collected from 
Agua Chinon Wash were not filtered. Therefore the samples include the total of dissolved metals 
plus the concentration of metals associated with suspended particles. The comparison of total metals 
to California WQC thus overestimates the bioavailable metals and thus overestimates potential risk 
to aquatic life. 

9.2.11.3 UNCERTAINTY IN THE HAZARD QUOTIENT METHOD 

The use of HQs for the assessment of risk presents some level of uncertainty. Primarily, calculation 
of an HQ is based on exposure modeling and development of TRVs, two exercises that have 
uncertainty in and of themselves. Although the endpoints measured in most toxicological studies 
used to generate TRVs were the same (development/reproduction/survival), the effects of 
simultaneous exposure to multiple contaminants may be, for example, synergistic or antagonistic 
(Le., not necessarily additive). Thus, HQ values for specific chemical, receptor, and pathway 
combinations are absent. This potentially contributes to underestimating the HQ values for the 
pathway and, consequently, the HQ for the receptor from all pathways. 

9.2.12 Risk Characterization 

The results of the Tier 1, Step 2 risk estimates indicate that 11 metals, 1 semivolatile and 
dioxins/furans (mammal and bird) in surface soil, 6 metals in sediment, and 11 metals in surface 
water at AA 3 may cause adverse effects to terrestrial ecological receptors and aquatic life. 

9.2.12.1 SURFACE SOIL 

Four of the maximum soil concentrations for analytes that have HQs of 1 or greater (including 
cadmium, chromium, vanadium, and zinc) were detected in the surface soil sample collected at 
HA22, located in the north-central portion of AA 3 (see Figure 4-1 for locations). The maximum 
surface soil concentrations of total 2,3,7,8-TCDD (mammal and bird) were also detected in the 
north-central portion of AA 3, at HA26 (see Figure 4-1 for locations). 

Locations of the remaining maximum detected concentrations of metals in soil that had HQs of 1 or 
greater were located in soil samples HAOI (antimony), HA03 (mercury), HA04 (lead), and HA19 
(selenium), (see Figure 4-1 for locations). 

The maximum soil concentration for one metal (nickel), which has an HQ greater than 1.0, was 
detected in Trench Sample AA 3-2E-Ol (see Figure 4-1 for locations). 

Aluminum was removed from the COPEC list because the minimum soil pH was 6.41 and the mean 
soil pH was 8.45. EPA Guidance (EPA 2003d) states that aluminum should be eliminated as a 
COPEC from sites with soil pH greater than 5.5. 

9.2.12.2 SEDIMENT 

The maximum concentrations of cadmium, mercury, nickel, vanadium, and zinc were detected in the 
upgradient Sediment Sample LK289 had HQs of 1 or greater (see Figure 4-1 for locations). 
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Aluminum was removed from the COPEC list because the minimum sediment pH was 8.78 and the 
mean soil pH was 8.84. EPA Guidance (EPA 2003d) states that aluminum should be eliminated as a 
COPEC from sites with soil pH greater than 5.5. 

9.2.12.3 SURFACE WATER 

Of the 12 detected in the surface water, 11 have HQs of 1 or greater. These include aluminum, 
barium, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, vanadium, and zinc. These 
metals were also detected in the downgradient Surface Water Sample LK287, (see Figure 4-1 for 
location). The maximum concentration of aluminum in surface water was detected in the up gradient 
Surface Water Sample LK286. Beryllium and manganese were detected at the same concentration at 
the downgradient (LK287) and up gradient location (LK286) (see Figure 4-1 for locations). 

The majority of the flow through the Wash is from residential runoffupgradient of the site, which is 
the likely source of (non-point source) chemicals in the surface water. Because the flow in the Wash 
is ephemeral, there is no aquatic community present in the area. Sites downgradient will receive a 
relatively small proportion of their water from the AA 3 footprint. The surface water concentrations 
of the 11 metals with HQs of 1 or greater in the downgradient location also have concentrations that 
exceed the screening criteria in the upgradient location, indicating that runoff from up gradient could 
likely be the contributing source of potential risk to aquatic life. Therefore, the effect of runoff from 
AA 3 on downgradient aquatic communities is expected to be minimal. 

9.2.13 Tier 1, Step 2 Exit Criteria 

Three outcomes are possible at this point in the SRA: 

• There is adequate information to conclude that the ecological risks are negligible and 
therefore there is no need for further evaluation or remediation on the basis of ecological risk; 

• The information is not adequate to make a decision at this point, and the ERA process will 
continue to Step 3; or 

• The information indicates a potential for adverse ecological effects, and a more thorough 
assessment is warranted. 

9.2.14 Summary, Conclusions, and Recommendations of Tier 1 SRA 

9.2.14.1 

9.2.14.1.1 

SUMMARY AND CONCLUSIONS 

Plants and Invertebrates 

The maximum soil concentrations of chromium, selenium, vanadium, and zinc exceed plant and 
invertebrate screening concentrations (ORNL soil benchmark). These concentrations result in HQs 
of 1 or greater, which indicate a potential for adverse effects to lower trophic level ecological 
receptors. Two VOCs, 14 SVOCs, and dioxins/furans detected in surface soil did not have ORNL 
soil benchmark concentrations. 
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The maximum soil concentrations of antimony, cadmium, chromium, lead, mercury, nickel, 
selenium, vanadium, zinc, and total 2,3,7,8-TCDD (mammal and bird) result in HQ values equal to 
or greater than 1, which indicate a potential for adverse effects to terrestrial mammal and bird 
receptors at AA 3. 

The maximum sediment concentrations for cadmium, mercury, nickel, vanadium and zinc result in 
HQs of 1 or greater, which indicate a potential for adverse effects to terrestrial mammal and bird 
receptors at AA 3 that forage in the riparian habitat along the Agua Chinon Wash. 

9.2.14.1.3 Aquatic Life 

The maximum surface water concentrations of aluminum, barium, beryllium, cadmium, chromium, 
cobalt, lead, manganese, mercury, nickel, vanadium, and zinc exceed surface water screening 
concentrations (NRWQC or Great Lakes Tier II values). These concentrations result in HQs of 1 or 
greater, which indicate a potential for adverse effects to aquatic organisms that may be exposed to 
runoff in the Agua Chinon Wash. 

9.2.14.2 COPECs RETAINED FOR TIER 2, STEP 3A BERA 

Table 9-11 presents the list of COPECs that are retained after the SRA because HQ values are 1 or 
greater in their respective media. 

Table 9-11: COPECs for Tier 2, Step 3a - BERA list 1 

COPEC Surface Soil Sediment Surface Water 

Metals 
····················1 .............................................................................. .,. ................................................................................. . 

Barium 
. ..... j ............................... 2~..........+ ......................... :N .. "A ... : ............................. + .................... NA 

X 
.A.~!.i.r.!.).9..~.Y.._ ...... _ .................... . 

.. ~.~.!Y.I.I.i..l,l.I!! ..... 
Cadmium 

......... ~ 

.......................................................................... 1.. .... 

............................................ l ..... 
C h ro m..i.I,!r.!.).._......................... .... l 

; 

Cobalt ...................... _ .......... 1 ................ . 

···································· .... t 
. ............... J NA X 

X ...........J--~. : .............................. _ X 

X ......................... ! ............... ~ .......... ; ....................................... ,X ... :: ......................................... . 

Lead 

~.9.:.~g~r.:!.~.!?.~ 

!Y.1.~r..<::.':!.!Y ..... 

xl ~ ................................................ _ ............ + ............................ : .. , ..................... ···············i······································ ............................................. + ....................................... : ... , ........................................ . 

Nickel 

Selenium . .... ... ......... .......................................................................................... ~ ··············1······· 

Silver 

Vanadium 

Zinc 

SVOC 

Dieth I hthalate 

Dioxins/Furans 

...................... 

~ .......................................................................................................... M_._ ........ ~ ........... . 

.Iqt.9:! 2,3,7,8-TCDD (Mammal)1 

TotaI2,3,7,8-TCDD (Bird)1 

X X 

X X 

.... x ....................... . X 

X 

X X 

X ............. I ......................... ~ ..... . 

X 

X 
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1 TEQ value calculated based on TEFs for birds and mammals respectively, 
-= HQ value did not exceed 1 for COPEC in this medium 
SERA = baseline ecological risk assessment 
COPEC = chemical of potential ecological concern 
HQ = hazard quotient 
NA = analyte is not a COPEC in this medium (not applicable) 
TCDD = tetrachlorodibenzodioxin 
TEF = toxicity equivalency factor 
TEQ = toxicity equivalency quotient 
X = HQ is 1 or greater for noted COPEC and medium 

Ecological 
Risk Assessment 

Table 9-12 presents the list of COPECs that are retained after the SRA because their maximum 
reporting limit ranges exceed their respective screening criteria in at least one sample. 

Concentrations of 10 metals, 7 P AHs, diethylphthalate, and dioxins/furans (mammal and bird) in 
surface soil, 7 metals in sediment, and 10 metals in surface water have HQ values equal to or greater 
than 1. Therefore, the site fails the SRA and soil, sediment, and surface water pathways require 
further evaluation in a BERA. 

As mentioned in Section 9.1.2 and shown in the flowchart of Figure 9-2, there are three possible 
outcomes (exit criteria) after screening the site in accordance with Steps 1 and 2 of the Tier 1 SRA. 
Since the SRA indicated risks to plant, invertebrate, and terrestrial receptors using conservative 
screening values and had associated uncertainties, the outcome of the Tier 1 was that the information 
evaluated in Tier 1, Steps 1 and 2 (SRA) is not sufficient to make a decision, and the ERA process 
for the site will continue to Tier 2, Step 3a (BERA). 

Table 9-12: COPECs for Tier 2, Step 3a - BERA List 2 

COPEC Surface Soil 

Metals 

.1,?!4=T~i~bl .. c ... 'rot)enlzelne .................... ! .......................... .. x 
X 

Sediment Surface Water 

NA ........................... J ............. . NA 
•••••••••••••••••••••••••••• H •••• _ •• H •••••• 

NA ..... I .............................................. N.~ .. 1 ,4-Dichloroban'7ana 

2,4,5 'T'.' X NA .......... J .................... N.~ ............................................ . 
j 

?!4!~=T~i~b.l<:>r<:>pb.~!:!<:>.I.... ....... _ .................................... 0..................................... .......................NA ........................... 1 NA .......................................... . 

?,4=.P.i!:!.i!r<:>pb.~.I.:l.<:>.1 .......................................... l ............................................. 0. .......................... .................. 1.... ....... NA...... .......... ..........+ .............................................. N.~ .. 
.. 4 .. ; .... -.. N; .... ;.;i ... t:;r ... oc .,Lh; .. ; .. e;; .. ,n.; ... o; .. ;I ........................................................ ; ................................................ X ................................................ + ................................ NA ...... r .......................... N.~ .............................................. . 
G.<:>pp~r .................................................... ... ... ... ... .... ....... ..... . .................................................. i .......... ..... ............... X..... .. ...... . 

!::!.~.~.~gbl.<:>r<:>.~y~l<:>p~~!.~ !.9..i.~l.I.:l.~ L ............................................ ?5X:............................................... ............. Nf.'. ................................................................................. N.~..... ....................... . 
. !Y.!.~r~.~ry...................0. .................... ................................. )~............................... .... + ............................................. N.~ 

.!Y.!<:>ly~cj~~.~.rI.:l ....................................................... l X ...... .................. )..... N~.......................... ... + ................ N.~.... .............................. .. 

P~~!~~bl<:>r<:>pb.~I.:l.<:>!....+ ................................... 0...................................) Nf.'....................J..N~ .. 
Thallium X 
NOTES: 
-= maximum reporting limit range did not exceed screening value 
> = greater than 
SERA = baseline ecological risk assessment 
COPEC = chemical of potential ecological concern 
NA = Analyte is not a COPEC in this medium 
X = maximum reporting limit exceeds screening value 
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9.2.14.3 RECOMMENDA TlONS 

Ecological 
Risk Assessment 

Based on the qualitative and quantitative results of the SRA, it is recommended that the COPECs 
listed in Tables 9-11 and 9-12 be retained as COPECs and evaluated in a Tier 2, Step 3a BERA 
(Section 9.3). 

9.3 BERA PROCESS - TIER 2, STEP 3A 

9.3.1 Introduction 

The SRA for AA 3 is presented in Sections 9.1 and 9.2, and includes Tier 1, Steps 1 and 2. These 
steps were conducted in accordance with the EPA guidance (EPA 1997b), U.S. Navy ERA 
guidelines (DON 1999), and the Final RSE Work Plan (Earth Tech 2002a). 

Refer to the Step 1 procedures in Section 9.2 for the ecological site description, COPECs, as well as 
assessment endpoints, measurement endpoints, representative species, exposure pathway analysis, 
the development of a CSM, and toxicity evaluation. Refer to Step 2 procedures in Section 9.3 for 
exposure estimations and screening level risk characterization. 

The BERA Tier 2, Step 3a uses the same representative species, exposure pathways, and TRVs, with 
refined exposure assumptions to more accurately estimate the potential risk to ecological receptors 
from COPECs that failed the conservative Tier 1 screening process. NOAEL-based TRVs are 
retained in this BERA because it is assumed that endangered birds may occasionally utilize part of 
the site for foraging, and NOAEL-based TRVs are protective at the individual level. 

9.3.2 Overview of Tier 2, Step 3a BERA Process 

The Tier 2 ERA represents the BERA and follows a five-step process to evaluate ecological risks 
and to determine if site remediation is warranted from an ecological perspective. The five steps that 
make up Tier 2 (Steps 3 through 7) are consistent with and analogous to Steps 3 through 7 of the 
EPA Superfund process for an ERA. The Tier 2 BERA includes two sets of decision criteria (Step 3a 
and Step 7) for exiting from or proceeding with the ERA process. 

The dual objectives of Tier 2, as specified in the Navy ERA policy, are to address risk management 
and decision-making considerations, and to identify assessment objectives to avoid multiple 
iterations of the BERA. The purpose of Tier 2, Step 3a is to reevaluate COPECs that were retained 
from Tier 1 for further evaluation in a Tier 2 BERA and to identify and eliminate from further 
consideration those COPECs that were retained because of the use of very conservative exposure 
scenarios. Using less conservative (but more realistic) assumptions, the Tier 1 SRA risk estimates 
will be recalculated. These recalculated risk estimates will then be used to refine the list of COPECs 
identified in the Tier 1 SRA in order to remove some or all of the COPECs from further 
consideration. The Step 3a of Tier 2 questions that would help refine the Tier 1 SRA are: 

• Do site contaminant concentrations exceed background levels? (background risks) 

• Are high concentrations and risks widespread across the site or limited to discrete locations? 
(magnitude and extent of contamination and risk) 

• Could the COPEC be in a chemical form that is less hazardous? (bioavailability of the 
COPEC) 

This Tier 2, Step 3a evaluation will involve the refinement of conservative exposure assumptions 
used in the SRA, including re-estimation of risk using HQs, use of 95 percent UCLs in place of 
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maximum soil concentrations to represent exposure concentration, use of mean body weights and 
food ingestion rates, use of diet fractions typical of each representative species as identified in the 
literature, and comparison of concentrations of inorganics to background concentrations. 

The Step 3a reevaluation/refinement process is the first step in the BERA problem formulation and 
will follow these steps (Navy ERA process): 

• Revise exposure factor assumptions and recalculate doses and HQ risk estimates. This step 
may also include usage of 95 percent VCL value in place of maximum detected 
concentration to represent the EPC. 

• Identify COPECs with HQ less than 1.0 and eliminate from further evaluation. 

• For inorganic COPECs with HQ greater than 1.0, compare maximum concentrations to 
background levels. IdentifY COPECs present at concentrations below background, and 
propose these for elimination from further evaluation. 

• For COPECs with HQ greater than 1.0, examine detection frequency, identify COPECs with 
low detection frequencies (and sufficient data from acceptable site characterization), and 
propose these for elimination from further evaluation if they do not represent a "hot spot." 

• For COPECs with HQ greater than 1.0, consider bioavailability, identify COPECs likely to 
be biologically unavailable, and propose these for elimination from further evaluation. 

After the reevaluation/refinement, the decision criteria for Tier 2, Step 3a are: 

• If the reevaluation of the conservative exposure assumptions used in the SRA supports an 
acceptable risk determination for all COPECs, then a no further action designation is 
warranted and the site exits the ERA process. 

• If the reevaluation of the conservative exposure assumptions does not support an acceptable 
risk determination and continues to indicate an unacceptable risk for at least 1 COPEC, then 
the site continues the BERA process to Step 3b. 

Similar to Tier 1 SRA process, Tier 2 Step 3a utilizes existing data with additional information 
obtained primarily from existing literature. Additionally, Step 3a employs the same dose models and 
risk characterization methods as those used in the Tier 1, with changes to the values of some input 
parameters. 

9.3.3 Tier 2, Step 3a - Refinement of Exposure Factors 

9.3.3.1 REFINEMENT OF THE COPEC LIST 

All chemicals detected in soil (O-foot to 6 feet bgs), sediment, and surface water that exceeded 
screening values for plants and invertebrates, or had HQ values of 1 or greater for terrestrial 
ecological receptors or aquatic life, at AA 3 were retained for further evaluation in Tier 2, Step 3a of 
the BERA. Also, those chemicals whose maximum reporting limit ranges were greater than their 
respective screening values and were not detected in any sample of that particular medium were also 
retained for discussion in Tier 2, Step 3a. See Tables 9-11 and 9-12 of the SRA for the complete list 
of COPECs retained for further evaluation in Tier 2, Step 3a. 
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9.3.3.2 REFINEMENT OF EXPOSURE FACTORS 

Ecological 
Risk Assessment 

The most conservative species-specific exposure factors were used to estimate Tier 1, Step 2 
exposure. In Tier 2, Step 3a, more realistic exposure factors are substituted in the exposure equations 
(Table 9-13) and the resulting uptake or intake is divided by the TRVs to estimate the potential for 
adverse effects to ecological receptors expressed as HQs. More realistic exposure concentrations are 
used to calculate chemical-specific exposure factors (Appendix E2.7) based on the 95 percent UCL, 
if applicable. Exposure of terrestrial receptors across the site is adjusted based on species-specific 
site use factors (see Section 9.2.5). If the HQ exceeds 1, then it is assumed that there is a potential for 
adverse effects. 

9.3.3.3 REFINEMENT OF TRVs 

Generally in a BERA, LOAEL-based TRVs can be used to reevaluate the potential for adverse 
effects to representative species. NOAEL based TRVs represent a no-effect level of exposure and 
protect species at the individual level. This is appropriate for assessing the risk to endangered species 
where every individual may contribute to the survival of the species and an adverse effect may result 
in death. LOAELs identify the lowest exposure at which an adverse effect may occur. It does not 
indicate that an adverse effect will occur, only that a lower threshold has been exceeded. 

Individuals of a species do not exist in isolation from other members of the species, but instead exist 
as a member of a population that interacts with other plant and animal species in the area as a 
community. At the population level, an individual death is not important in maintenance of a healthy 
population (Odum, 1971). A population is sustained by a balance between a death rate (mortality) 
and a birth rate (natality). When the mortality exceeds natality the population size decreases. When 
natality exceeds mortality the population size increases. Normally a population responds to increased 

\ mortality by increasing natality through density-dependent population regulation mechanisms 
) mediated through the endocrine system. LOAELs are used to estimate the potential for adverse 

effects at the population level. The calculation of HQs based on both LOAELs and NOAELs gives 
Risk Managers a risk range to consider in making risk management decisions for a site. 

" ) 

Although habitat on the site does not support endangered species, because endangered species are 
known to forage and nest in habitat adjacent to the site, NOAEL-based TRVs were retained for the 
BERA. The use of only NOAEL-based TRVs in the BERA overestimates risk to species at the 
population level. 

The proposed exposure refinements include the following: 

• Assume SUP is the area of the contamination at the site divided by the species foraging area. 
The area of AA3 is approximately 3.64 hectares; the area of the Aqua Chinon Wash riparian 
habitat is approximately 0.67- hectare. 

• Assume animal weight is the mean for the species. 

• Assume food ingestion rate is the mean for the species. 

• Use literature-derived diet fraction for incidental soil, plant, and soil invertebrate ingestion. 

• Use 95 percent UCL of the mean to represent the upper limit average EPC (if the 95 percent 
UCL is less than the maximum; see Appendix E2, Table 1-8). 
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Table 9-13: Summary of BERA Species-Specific Exposure Factors 

Factor ! Value ! Reference 

Ornate Shrew 
Mean body weight (kg) 10.0059 

Ecological 
Risk Assessment 

.~tt~~~~~~~n~~::~~~~r~~~':;'····.·.·.·.··.·.·.·.·.·.·· ....................................... 1
1 

(~j.:::~2···:~~9······· .. ··a··.·.···· ...................................................... ··.·.·.·.·.·.··.·.·.·.·.·.·.· .. ··.·.11 PNiaagittyi .. (1.2i~;~rO·E6i.l-·)j(.~f.~;o?r~·:ss .... i~1 .. c~; .. rl~t==i~:.a~jiil~E~.cdi;s:;th;rrle9\w/ji)i········· ................................. . 

~::e~l~~~~~~:;.y.J.···::: ... ·················I·~·:·~;.·~~:ii)1~:;';~1d~ir~~~:::;:::I.(~994) 
1"0.0 (Plant)'jOerived from 001 (2002) 
I 0.94 (animal) 

Deer Mouse 

~.~.~~ ... ~~~~.~.~.i.~.~~5~~}......J ?:?1~~ I Derived from Schlesinger and Potter (1974) 

~:~~.~0~~~.i~~:~=~~~~~~ ... dryWif.................I~:~22. a ...............~~~~{~~~f.j~~ith (1979) 

Water inta"ks"('mLJday ) ........ :.-.:···]::.~:.:?.~ .. : .. :.-.-..·r·EPA (1993)································ ... ·· ........................................... . 

Diefpartitio·n .. ·Factor··········· i 0.02 (soif)""············j Derivedf~?~.~~~~~ .. ~~ .. ~.I.:.( 1·994y ..... ::::::::.: .. ::. 

I 0.49 (plant) Derived from EPA (1993) 
10.49 animal 

Long-Tailed Weasel 
Mean body weight (kg) Derived from Baker (1983) i 0.265 

........................................................................... _.... .......................................... . ............................... ,....................................................................... .j .... :::: .......... , .................. , .... ::: ............................... , ......... , .... : ............. : ... :.··c·::::··:::·:············································ ................ _ .... . 
Mean foraging area (ha) i 12 Burt and Grossenheider (1976) 
Mean' Food Tntake . (mgj(j;·dry·Wt)·· ... ············t···16;OS·S·a··············. Nagy (2661)· ... ··········· .......................................... . 

Waterfnia"ks(mLJday) .. . ........ ··············T36°·...··EPAn·iig·3j ... ··· . '" 
...................................................... _ ...... . 

Diet Partition Factor I 0.03 (soil) 

I 0.00 (plants) 
i 0.97 (animals) 

Western Meadowlark 
Mean body weight (kg) ! 0.0941 

~:~.~ ... ~~~~.i~a~:·(~:~~, dry wt) ··················1~4;03Sa ............................... . 
...................................................... ······ ... ·····················_·······+···········0 

94), similarto fox 

oener (1968) 

Y (2001) 

Water intake (mLlday) i 12.1 
................. _ .. ~ .................................................. _ ......................................................... - ................................ 1 .......................................................................... _ ... 1 .................................................... . 

Diet Partition Factor 0.093 (soil) I Beyer et aI., (1994), turkey as surrogate 
.................................... MM ...... _ ...................... M 

I 0.339 (plant) Derived from Lanyon (1994) 
! 0.568 (animal) 

Spotted Towhee 

Mean body weight (kg) 1 0.0405 
_.M ................. _ .................................................................................. _ ................................. ~...... . .......................................................... .. 
Mean foraging area (ha) 13.8 

Mean Foodinti:lke(mgid;dry"Wij' 7;893 amm
. 

Clench and Leberman (1978) 
rli~;;;:;:;·~i;~hour(1941 ) 

vy~~~~ ... i.~~~~~:.~~~/day) ···········.·····•· .•• ·.......··I~·~~ .................................. ~.....i ............................................................................................................ . 
Diet Partition Factor 0.093 (soil) Beyer et aI., (1994), turkey as surrogate 

Derived from Martin et al. (1961) 

Mourning Dove 
Mean body weight (kg) 1 0.119 Dunning (1993) 

................................................................................. _ .... .................................... t...... . ................................................................. ~ ....................................... M._ ................................................................... .. 

.... ~.~~~!?~~ging area (ha) ..J 0.45.J~~~?~~~~(~~~~.~.._. ................. . 

Mean Food int~k~.(~~'..~~. dry wt)........l~~.:.~!.~~.. .... ! ~~~y(~??12...._. ........... . 
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Table 9-13: Summary of BERA Species-Specific Exposure Factors 

Factor ! Value 
; 

! Reference 

Water intake (mUday) 14.2 

Ecological 
Risk Assessment 

.................................. _ .. __ ... __ ...... -=Ictclr······ __ ································_····· ... _ .............. ··lifC)93"is,·oiiY-···················· ... ·· t"Severet··;fiC71994Y·· ......... __ ..................... . 
Diet Partition Factor .093 (soil) I., (1994), turkey as surrogate 

Red-Shouldered Hawk 

H· .. ··•······ •••••• · ••••••••••••••••••••••.. _.H 

0.907 (plants) 
0.00 (animal) 

·········t··o·t3'iived ··fro·m····E·riTc·h···eiHaI·~····(1· 988) , 

Mean body weight (kg) ! 0.559 . .1 Hartman (1961) 
···Mean-foraging area {haj··········································_·· ....................... 1 ... 36:8.. .......... __ ............... i MC"{5rary(1"9S2) ................ _ ........ __ .... . 

·:~~~f;~~~~l~(:t~~~my:···~):?~~ ~.~·::~.>.···~ .................. !,':::~~:.:.~fa...···:l~~r(\~9~~1)···j ........ -...................... --
[jjetPartitfon-FaGtor·- .............................. ....1 O:02{sofiY-··············· ... ·1 DerivedfromS·ey·e·r··et al. (1994) 

Notes: 

0.00 (Plants)·!Oerived from Poiiie·(2003f·······_········ ... ·· 
0.98 (animal) 

a Dry weight food intake estimated based on algorithm given in Nagy (2001). 
b Water intake estimated based on algorithm given in EPA (1993). 

SERA = baseline ecological risk assessment 
ha = hectare 
kg = kilograms 
mg/d = milligrams per day 
mL = milliliter 
wt = weight 

9.3.4 Risk Calculations 

9.3.4.1 SOIL 

The HQ results of risk calculations based on more realistic exposure assumptions for soil COPECs 
are presented in Appendix E2 Tables 8-1 to 8-6 and summarized in Table 9-14 for receptors with 
HQs greater than 1. 

Antimony, cadmium, chromium, lead, mercury, nickel, selenium, silver vanadium, zinc, 
diethylphthalate, and total 2,3,7,8-TCDD (mammal and bird) were further evaluated for potential 
risk because their HQ values were 1 or greater in Tier 1, Step 2 risk calculations. 

The HQ values for antimony, cadmium, nickel, selenium, zinc, and 2,3,7,8-TCDD (mammal) in soil 
are greater than 1 for at least one receptor. Chromium, lead, mercury, silver, vanadium, 
diethylphthalate, and 2,3,7,8-TCDD (bird) have HQ values that do not exceed 1 with respect to all 
receptors. 

Molybdenum, thallium, 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 
2,4,6-trichlorophenol, 2,4-dinitrophenol, 4-nitrophenol, hexachlorocyclopentadiene, and 
pentachlorophenol were also carried through to Tier 2, Step 3a because their respective maximum 
reporting limit ranges exceeded the soil screening value for ecological risk and could be 
underestimated. However, these COPECs were not detected in surface soil at the site; therefore, they 
cannot be further evaluated in Tier 2, Step 3a. The lack of lower reporting limits for these chemicals 
may underestimate risk to terrestrial receptors at AA 3. 
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Table 9-14: Tier 2, Step 3a, Hazard Quotient Values Greater than 1 for Soil COPECs after Tier 2, Step 3a 
BERA Calculations 

COPEC 

Metals 

AQ!i!!l.9.Qy ..... 
Cadmium 

Chromium 

Lead 

, i Long-Tailed Mourning 
Ornate Shrewl Deer Mouse I Weasel Dove 

Western ! Red-Shouldered 
Meadowlark Hawk 

.................................... ?.~.:'"Q9. .......................... _ ... . . ........................ + ............ 6~~E.+00~ ..... +...... .. ~8~E+ ...... O.~.cO: ............... + ....... _ ............................................. . 
2E+00 

.M.~T~.I,!.r.y,.............................................................................. . ...... -............................... + ......................................................... + ........................................................ + ........................................................ + ........................................................... ; ................................................................................. . 

Nickel ~o 5E+00 ........................................ t············································· ... ,······ ......................... . ; ...................................................................... . 

$.~I~'.:1i .. LJr11................................. . ............... ?.~._~QQ:: 2E~OO! .......................................... + ............................................... + ......................................................... , ....................... . 
Silver 

Vanadium 

Zinc 

SVOCs 

Diethylphthalate 

Dioxins/Furans 
TotaI2,3,7,8-TCDD 
(!!l~r11!!l~I) 
TotaI2,3,7,8-TCDD 
Notes: 

4E+00 

7E+00 

- = HQ does not exceed 1 for this receptor 
SERA = baseline ecological risk assessment 

3E+00 

3E+00 

NA 

COPEC = chemical of potential ecological concern 
NA = Analyte is not a COPEC in this medium (not applicable) 
SVOC = semivolatile organic compound 
TCDD = tetrachlorodibenzodioxin 

9.3.4.2 SEDIMENT (MULEFAT SCRUB HABITAT) 

NA;... ,...... ,N"A.c ........................ ; NA 

HQ results of risk calculations based on more realistic exposure assumptions for sediment COPECs 
are presented in Appendix E2.9. Table 9-15 presents the receptors with HQs greater than 1. 

Cadmium, mercury, nickel, vanadium, and zinc were further characterized for potential risk because 
their HQ values were 1 or greater in Tier 1, Step 2 risk calculations. 

The HQ values for nickel, and zinc in sediment are greater than 1 for at least one receptor. Two Tier 
2 metals in sediment, mercury, and vanadium, have an HQ value that do not exceed 1 with respect to 
all receptors. 

Table 9-15: Hazard Quotient Values Greater than 1 for Sediment COPECs after Tier 2, Step 3a BERA 
Calculations 

COPEC 

Metals 

Nickel 

Zinc 

Long-Tailed 
Ornate Shrew ! Deer Mouse ! Weasel 

.......................................................... , ..... . 
3E+00 ................................................ ~ ······················································ .. r 2E+00 ··········································· .. ····t 
3E+00 2E+00 
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- = HQ does not exceed 1 for this receptor 
SERA = baseline ecological risk assessment 
COPEC = chemical of potential ecological concern 

9.3.4.3 SURFACE WATER 

Ecological 
Risk Assessment 

Surface water risk calculations for Tier 2, Step 3a could not be refined because 95 percent DCL 
values were not available and more realistic exposure assumptions are not available. 

Copper was also carried through to Tier 2, Step 3a because its respective maximum reporting limit 
range exceeded the surface water screening value for the protection of aquatic life and could be 
underestimated. However, this COPEC was not detected in surface water at the site; therefore, it 
cannot be further evaluated in Tier 2, Step 3a. 

9.3.4.4 GROUNDWATER 

The HQ results of risk estimates for herbivorous terrestrial wildlife that eat plant material from 
phreatophytes taking up COPCs from groundwater are presented in Appendix E2, Part 5. The Tier 1 
HQ value for selenium consumed in phreatophytes by representative mammals was 2, assuming that 
they eat nothing but phreatophytes. The exposure to phreatophyte food is reduced using Tier 2 
exposure assumptions. Therefore, there is minimal potential for adverse effects to terrestrial birds 
and mammals from eating phreatophytes that have taken up site groundwater. 

9.3.5 Background Screening 

This step eliminates inorganic COPECs (inorganic COPECs retained after Tier 2, Step 3a [if HQ 
greater than 1]) that are detected at concentrations within or equal to background concentrations 
(BNI 1996) typical of uncontaminated soil. No organic preliminary COPECs in any medium, 
regardless of whether or not they may occur naturally, were screened out by this method; all were 
retained for further screening. Background screening was used only for inorganic COPECs in soil by 
first comparing each COPEC maximum concentration from site soil to background concentrations. 
Five inorganic chemicals in surface soil, including antimony, cadmium, nickel, vanadium, and zinc, 
were within the Station-wide background concentrations (see Table 9-16). 

Selenium has a maximum detected soil concentrations that exceeds the Station-wide background 
concentrations. The 95 percent DCL for selenium also exceeds its background concentration at AA 3 
(Table 9-16). 

Table 9-16: Comparison of Maximum and 95% UCL COPEC Concentrations in Soil to Background 
Concentrations - Inorganic COPECs only 

Metals 

Antimony 

Maximum 
Detected 

Concentration 
(mg/kg dw) 

2.1 

.~~.~.~.i.~.~ ............... _ ... + ................................... . 
Nickel 13.7 

Selenium 1.1 

Vanadium .. 4.1 

95% UCL of the ! 
Mean (mg/kg dw) ! 

n/a 

0.699 

Surface Soil 
Background 

Concentration* 
(mg/kg dw) 

2.35 
····································· .. ······ .. · .. ···1··· ................................................ . 

8.28 15.3 

0.543 0.32 

Maximum 
Detected Soil 
Concentration 

Exceeds 
Background? 

No 

No 

Yes 
t·····························_······················· ................. _.+ ........................................................ _ ...... + ............................................................ -

28.1 71.8 No 
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Table 9-16: Comparison of Maximum and 95% UCL COPEC Concentrations in Soil to Background 
Concentrations -Inorganic COPECs only 

Maximum 
Maximum Surface Soil Detected Soil 95% UCL 
Detected Background Concentration Concentration 

Concentration 95% UCL of the Concentration* Exceeds Exceeds 
Metals (mg/kg dw) Mean (mg/kg dw) (mg/kg dw) Background? Background? 

Zinc 57.1 38.2 77.9 No No 

Notes: 
• BN11996. Final Technical Memorandum, Background and Reference Levels, Remedial Investigations. San Diego, CA. 
% = percent 
COPEC = chemical of potential ecological concern 
dw = concentration listed on a dry weight basis 
mg/kg = milligrams per kilogram 
n/a = Only one detection above reporting limit for this data set; therefore, the 95% UCL could not be computed and compared 

to the background concentration. 
UCL = upper confidence limit 

Background screening was also used for inorganic COPEC exceedances (nickel and zinc) in 
sediment by comparing each COPEC maximum concentration from site sediment to site soil 
background concentrations. Ninety-five percent UCL values were not available for sediment, so this 
comparison could not be made. Both chemicals (nickel and zinc) were within the Station-wide soil 
background concentrations (Table 9-17). 

Table 9-17: Comparison of Maximum and 95% UCL COPEC Concentrations in Sediment to Background 
Concentrations -Inorganic COPECs only 

Metals 

Nickel 

Zinc 

Notes: 

Maximum 
Detected Concentration 

(mg/kg dw) 

2.8 

13.5 

Surface Soil Background 
Concentration* (mg/kg dw) 

Maximum 
Detected Sediment Concentration 

Exceeds Background? 

No 
................ .1 ......................................................................................................... _ ..... . 

77.9 No 

• BN11996. Final Technical Memorandum, Background and Reference Levels, Remedial Investigations. San Diego, CA. 
% = percent 
COPEC = chemical of potential ecological concern 
dw = concentration listed on a dry weight basis 
mg/kg = milligrams per kilogram 
UCL = upper confidence limit 

9.3.6 Risk Characterization 

9.3.6.1 SOIL 

The following five metals in soil, antimony, cadmium, nickel, selenium, and zinc, have HQ values 
greater than 1 after the Tier 2, Step 3a risk calculations. However, four COPC maximum soil 
concentrations (O-foot to 6 feet bgs) were within the Station-wide background concentrations. 
Therefore, site activities did not result in a release of these metals that would cause adverse effects to 
terrestrial wildlife at AA 3. 

Uncertainty exists in the bioavailability of selenium. Risk (HQ=2) from selenium is being driven by 
invertebrate ingestion, which accounts for 81 percent of the total ingested dose for the deer mouse 
and 98 percent of the total ingested dose for the ornate shrew. The concentration of selenium in the 
soil invertebrates is estimated from soil concentration using a regression equation developed by 
Sample et al. (1998). The fit of the 13 data points to the line shows some variability, resulting in 
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uncertainty of the predicted BCF. This may over-estimate or under-estimate exposure and risk. 
Although, the maximum concentration and 95 percent VCL of selenium exceed the Station-wide 
background concentration, in the western part of the U.S., soil has naturally high levels of selenium 
compounds (ATSDR 1994). In addition, since the background determination is a statistically based 
approach, it is not unexpected that a certain number of samples will exceed the 95 th percentile yet 
still be within the true population or, in other words, still be indicative of naturally occurring 
concentrations. Since other metals at the site do not show signs of anthropogenic influence, the 
Station-wide background concentrations may underestimate naturally high levels of selenium in soil 
atAA3. 

The selenium HQ of 2 is also based on comparison to a NOAEL-based TRV which is a no-effect 
dose that is protective at the individual level. A LOAEL-based TRV would be expected to be 
approximately 1 order of magnitude higher with a resulting HQ = 0.2 and is protective at the 
population level. 

For 2,3,7,8-TCDD TEQ (mammal), the BERA risk calculations for the ornate shrew (HQ=7) and the 
deer mouse (HQ=3) are based on NOAEL-based TRVs. Since no endangered mammals are known 
from the area, a LOAEL-based TRV can be used to estimate a low-effect HQ to assess risk at the 
population level. The LOAEL-based HQ for the ornate shrew (HQ = 0.7) and the deer mouse (HQ = 
0.3) are both below the point of departure of 1. This suggests that small mammal populations are not 
at risk from site dioxins/furans, although certain individuals may be. 

The bioavailability of dioxins/furans in soil may also be overestimated. Large organic molecules 
such as dioxins/furans bind tightly with organic matter found in natural soil and may not be generally 
bioavailable. 

) 
/ Finally, the BERA risk calculations of dioxins/furans for the ornate shrew (HQ=7) and the deer 

mouse (HQ=3) are based on the 95 percent VCL (9.99 pg/g) soil concentration. This value is driven 
by a high variance caused by elevated concentrations detected in 2 out of 11 surface soil samples 
analyzed for dioxins/furans, HA31 and HA26, located in the northwest corner of AA 3. Because of 
the 2 elevated sample values, the estimated exposure of mammals to 2,3,7,8-TCDD is likely 
overestimated resulting in an overestimation of estimated risk. 

The HQ values for lead, mercury, and 2,3,7,8-TCDD (bird) in soil were 1 or less for all receptors; 
therefore, these COPECs do not present significant threats of adverse effects to wildlife at AA 3. 

9.3.6.2 SEDIMENT 

Three metals in sediment of the Agua Chinon Wash had HQ values greater than 1 after the Tier 2, 
Step 3a risk calculations (Appendix E2.9), including, nickel, vanadium, and zinc. However, the 
maximum sediment concentrations of these metals were within the Station-wide background soil 
concentrations. Therefore, these metals do not present a threat of adverse effect to wildlife that 
forage in the Agua Chinon Wash. 

The HQ values for cadmium, and mercury, in sediment was 1 or less for all receptors; therefore, 
these COPECs do not present a significant threat of adverse effects to wildlife at AA 3. 

9.3.6.3 SURFACE WATER 

Potential risk to aquatic life in surface water at AA 3 is indicated for several COPECs in surface 
water. Aluminum, barium, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, 
vanadium, and zinc have HQs of 1 or greater. These were detected in the downgradient Surface 
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Water Sample LK287. The maximum concentration of aluminum (HQ>l) in surface water was 
detected in the up gradient Surface Water Sample LK286. Beryllium was detected at the same 
concentration at downgradient (LK287) and up gradient location (LK286). Copper was not detected 
in surface water, but its reporting limit exceeded the CTR chronic water quality criteria, thus the risk 
to aquatic organisms from copper exposure cannot be estimated quantitatively. 

However, evaluation of the ecological risk from other media suggests that anthropogenic activities 
have not had a negative effect on ecological receptors. In general, the concentrations of inorganic 
chemicals in the Agua Chinon Wash, where it enters the site via a culvert, are nearly the same as 
concentrations in surface water leaving the site (at the foot bridge). This suggests that the presence of 
AA 3 has no effect on the water quality of the Wash. 

9.3.7 Conclusions of Tier 2, Step 3a BERA Process 

In reevaluating ecological risk based on refined exposure assumptions, the exposure of ecological 
receptors to 2,3,7,8-TCDD TEQ (mammal), the LOAEL-based HQ for the ornate shrew (HQ = 0.7) 
and the deer mouse (HQ = 0.3) are both below the point of departure of 1. This suggests that small 
mammal populations are not at risk from site dioxins/furans, although certain individuals may be. 
The bioavailability of dioxins/furans in soil may also be overestimated. Large organic molecules 
such as dioxins/furans bind tightly with organic matter found in natural soil and may not be generally 
bioavailable. Risk Managers should consider the risk range (HQ = 2 to 0.2 for the shrew and deer 
mouse in making decisions regarding further action regarding surface soil at the site. 

Ecological risk from exposure to sediment at AA 3 does not present a significant threat of adverse 
effects to wildlife (based on refined exposure assumptions for sediment). Although potential risk to 
aquatic life in surface water at AA 3 is indicated for several COPECs in surface water, 
concentrations in COPECs in the upgradient and downgradient samples were similar, so AA 3 has 
not had an adverse impact on water quality in the Agua Chinon Wash. Therefore, evaluation of the 
ecological risk from other media suggests that anthropogenic activities have not had a negative effect 
on ecological receptors. 
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Conclusions of 
Remedial Investigation 

• Based on evaluation of historical infonnation, all non-contiguous anomalies associated with 
AA 3 (Le., APH060-1952C, APH060-1952D, APH061-1960A, APH061-1960B, 
APH061-1960D, APH061-1960E, APH061-1960F, and APH062-1967B) did not warrant 
further investigation. The site characterization and an evaluation of the nature and extent of 
contamination of all media (air, soil, landfill gas, groundwater, surface water, and sediment) 
with respect to all contiguous APHO anomalies associated with AA 3 (i.e., APH059-1946A, 
APH059-1946B, APH059-1946C, APH060-1952A, APH060-1952B, APH061-1960C, 
APH062-1967 A, APH063-1981 A APH064-1988A, and APH065-1992A) are complete. 

• Debris placement delineation is complete, and it is consistent with previous estimates 
developed using the historic and current topographic maps. Site characterization indicates 
that predominantly construction-related debris is placed within the limits of AA 3. Based on 
results from two trenching activities (pre-RSE and RSE investigations) and subsurface 
exploration conducted during the soil gas survey, it was confinned that the existing soil 
cover averages 4.5 feet with isolated areas having as little as 2 feet of soil cover. 

Based on all trenching activities, borehole data, and historical topographic maps, the lateral 
and vertical limits of construction debris placement, and the existing soil cover depth, are 
consistent with the initial demarcation of debris placement. One area near the southeast 
comer of the site was revised inward. The revised area of waste placement at AA 3 is 
approximately 5.15 acres (225,000 square feet). The volume of waste within AA 3 is 
approximately 230,000 cubic yards. 

• The RSE investigation collected sufficient geotechnical soil samples to adequately respond 
to Project Decision Questions #2 and #3. The geotechnical properties of the soil cover have 
been adequately characterized and these data will be used to evaluate if the existing soil 
cover can serve as an effective cover or foundation layer. 

• Air sampling results show that integrated surface air samples are not impacted by wastes 
remaining at the site and the results are consistent with ambient air samples. Although low 
concentrations of VOCs (including common laboratory contaminants) were detected in 
ambient air and integrated surface air samples, VOCs were not detected in any of the soil 
gas samples collected from within the debris placement boundary. Methane was detected in 
integrated surface air samples at concentrations ranging from 2 ppmy to 3 ppmy, similar to 
ambient air concentrations. There is no significant difference between the upwind and 
downwind ambient air sample results. 

• There were no VOCs detected in soil gas samples collected from the 76 sampling locations 
within the waste placement area. Therefore, the waste is not the source of the low 
concentrations ofVOCs detected in selected perimeter gas monitoring wells. 

• The field screening results for subsurface soil gas samples indicate that methane was not 
detected at 25 of 33 sampling locations. Methane was reported at 8 locations, which were 
only in the central portion of the site, at concentrations ranging from 6,000 ppmy to 230,000 
ppmy. Results from only 3 of these locations exceeded the Title 27 CCR stipulated LEL of 
50,000 ppmy. Methane was not detected in any of the perimeter soil gas wells during three 
rounds of sampling. These results indicate that methane is confined to the central portion and 
is not migrating to the perimeter gas wells of the site. 
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• Surface soil (O-foot to1-foot bgs) has been adequately characterized and the results show few 
exceedances of residential EPA Region 9 PRGs. VOCs were not detected in any of the 
surface soil samples (37 samples at 33 locations). Only 5 SVOCs (benzo[a]anthracene, 
benzo[b]fluoranthene, benzo[k]fluoranthene, B[a]P, and dibenz[a,h]anthracene) at only 1 
location out of 33 surface soil sampling locations exceed residential PRGs. 2,3,7,8-TCDD 
equivalents (TEQ) were determined for 9 surface soil samples. 2,3,7,8-TCDD TEQ exceeded 
its residential PRG at only lout of 9 surface soil sampling locations analyzed for dioxins 
and furans. All metals that were analyzed were either less than PRGs or within the 
background concentrations at all 33 surface soil sampling locations. Petroleum hydrocarbons 
were detected at very low concentrations ranging from 0.02 J mg/kg to 160 mg/kg. These 
results, coupled with site-specific risk assessments, indicate that surface soil does not pose 
unacceptable risk to environment and/or human health. 

• An evaluation of analytical results from subsurface soil samples (O-foot to 10 feet bgs) 
indicates that potential human health risk associated with exposure to subsurface soil is 
similar to that of surface soil and does not pose an unacceptable risk to human health. In 
addition, this evaluation of subsurface analytical results shows that the construction debris 
does not contain any significant levels of contamination. VOCs were not reported at 
concentrations exceeding their respective residential PRGs. Only 1 SVOC (B[a]P equivalent 
concentration) in only lout of 33 samples exceeded its residential PRG. Asbestos and 
perchlorate were not detected in any of the subsurface soil samples. Of 33 samples analyzed, 
19 samples had detected concentrations of diesel range petroleum hydrocarbons; however, of 
these 19 detections, 17 samples had concentrations ranging between 12 mg/kg to 370 mg/kg. 
The remaining two samples had concentrations of 1,100 mg/kg and 5,600 mg/kg. Only 2 of 
33 samples analyzed for arsenic and only 1 of 33 samples analyzed for antimony, cadmium, 
lead, and molybdenum exceeded both Station-wide background concentrations and 
respective PRGs. Analytical results indicate high variability in concentrations of metals at 
the site, which is not uncommon and is attributed to natural conditions. 

• Human health risks associated with potential exposure to volatile chemicals in indoor air in a 
future setting do not pose an unacceptable risk to human health for either residential or 
industrial exposures. 

• The results of the supplemental groundwater monitoring and statistical evaluation indicated 
that the groundwater data collected during the Round 9 was consistent with previous 
monitoring rounds. In addition, the statistical evaluation concluded that debris place at AA 3 
was not impacting groundwater at the point-of-compliance wells. This finding was 
consistent with previous conclusions that there was no statistically significant of 
groundwater at the point of compliance wells and that the existing soil cover at AA 3 has 
effectively controlled the amount of infiltration and is protective of groundwater quality. No 
further characterization of groundwater was necessary and a groundwater specific response 
action was not required. Therefore, no groundwater-specific response action is planned for 
AA 3. However, groundwater monitoring would be conducted consistent with potential 
action-specific applicable or relevant and appropriate requirements (ARARs) for soil for 
capping alternatives where landfill closure and postclosure requirements may be potentially 
relevant and appropriate. 

• To assess the impact of AA 3 on the Agua Chinon Wash, four sediment samples were 
collected from upstream and downstream locations. The results show that all detected metal 
concentrations were within the Station-wide soil background concentrations. The sediment 
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• 

• 

sampling results indicate that surface water runoff and/or surface soil transport from AA 3 
are not mechanisms of off-site transport of contamination. 

Two surface water samples were collected from the upstream and downstream locations to 
assess the potential impact on the surface water within the Agua Chinon Wash. Out of the 
complete suite of analyses that were conducted on the surface water samples, only two 
metals, aluminum and chromium were detected at concentrations exceeding their respective 
MCLs. However, the upstream and downstream concentrations of these constituents were 
comparable, indicating that the AA 3 does not impact the surface water in the Agua Chinon 
Wash. 

The human health risk estimates are all within or below the EPA-established risk 
management range of 10-6 to 10-4 and hazard indices are all below 1. The surface soils (0-
foot to I-foot bgs) and subsurface soils (O-foot to 10 feet bgs) indicate a generally acceptable 
risk for residential reuse scenarios, with estimated cancer risks of 4xl0-5 for both surface soil 
and subsurface soil intervals. The risk estimates for other receptor scenarios range from less 
than 2xlO-6 (escorted visitor - surface soil scenario) to a maximum of 3xlO-5 (agricultural 
worker-subsurface soil scenario). A significant portion of the risk (between 66 percent and 
78 percent) is attributable to B[a]P equivalents concentration. Arsenic concentrations are 
within the Station-wide background concentrations. Although arsenic contributes 
approximately 20 percent of the risk, its exclusion from risk estimates does not substantially 
reduce cancer risks or noncancer hazards. Excluding arsenic, cumulative lifetime cancer 
risks remain within the risk management range of 10-6 to 10-4

• Therefore, based on the risk 
assessment, the site does not pose unacceptable threat to human health. 

• The evaluation of human health risks associated with potential exposure to volatile 
chemicals in indoor air in a future setting resulted in ILCRs for resident equal to lxlO-6 and a 
cumulative noncancer hazard of less than 1 (unity). Health risks for potential industrial 
exposures are lower. 

• For human health groundwater pathway evaluation, the RME and CTE cancer risk estimates 
were 3xl0-4 and 5xlO-5

, respectively, for a residential receptor at the site. Arsenic accounted 
for approximately three-fourths of the risk estimates. The hazard indices ranged from 7 to 6 
for the RME and CTE scenarios, respectively. The primary contributors to the noncancer 
hazard estimate are metals - antimony, arsenic, chromium, thallium, and vanadium. The 
maximum detected concentration (60.3 ug/L) and the exposure point concentration of 
arsenic (11.0 ug/L) exceed the current MCL of 10 uglL; however, arsenic concentrations in 
groundwater are within the ambient concentrations reported at other groundwater wells at 
former MCAS El Toro. 

• Consistent with the NCP Preamble (Federal Register, Volume 55, No. 49, Page 8717), 
several factors were considered by the DON for recommending a response action for the site. 
The primary factors considered are background levels of COPCs, detection frequency, 
spatial distribution and mobility. Based on the low concentrations of COPCs, low frequency 
of detections and spatial distribution, and low mobility characteristics of the few COPCs 
(e.g., arsenic, SVOCs, and dioxins/furans), AA 3 does not pose an unacceptable risk to 
human health. 

• An evaluation performed as part of ecological BERA indicates that all inorganic COPECs 
(with the exception of selenium) were within the Station-wide background concentrations. 
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The risk posed by selenium concentrations in soil at AA 3 may be naturally higher than 
Station-wide background and may not be attributable to anthropogenic sources. Dioxin 
exposures are not expected to have an adverse effect on small mammal populations. In 
reevaluating ecological risk in the BERA, the exposure of ecological receptors to sediments 
at AA 3 does not present a threat of adverse effects. Although the ecological risk due to 
exposure of aquatic life to surface water from the Agua Chinon Wash may cause adverse 
effects, these effects are not attributable to activities at AA 3, as the surface water quality at 
downgradient locations is similar to upgradient locations. 

• The evaluation of the ecological risk from other media suggests that anthropogenic activities 
have not had a negative effect on ecological receptors. 

• Based on the conclusions cited above, investigation of all media (air, soil, soil gas, 
groundwater, sediment, and surface water) and site characterization for contiguous areas 
associated with AA 3 are complete. 

10.1 RECOMMENDATIONS 

Based on the investigation findings, an adequate characterization of the nature and extent of releases 
has been completed. The human health and ecological risks have been quantified and are within 
acceptable risk management ranges. However, due to the presence of construction related debris at 
the site, the proximity of waste to groundwater, and the presence of elevated methane concentrations 
in the central portion of the site, an evaluation of response actions necessary for continued protection 
of human health and the environment is recommended. 
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This FS was conducted in accordance with guidance provided in the following: DON IRP Manual 
(DON 2001) (which defines how the DON will satisfy the guidelines, regulations, and criteria 
associated with the CERCLA of 1980/SARA of 1986); the Marine Corps Environmental Compliance 
and Protection Manual (DON 1998); and u.s. EPA Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA (U.S. EPA 1988). 

11.1 INTRODUCTION 

AA 3 has been identified as a debris placement area on a military base for which the CERCLA 
presumptive remedy approach is applicable. The presumptive remedy approach uses past experience 
to streamline site investigations and expedite selection of cleanup actions. Over time, presumptive 
remedies are expected to ensure consistency in remedy selection and reduce the cost and time 
required to clean up similar types of sites (U.S. EPA 1993). 

Under the presumptive remedy approach, response actions selected for cleanup of military and 
municipal landfill sites may include only those remedies that are necessary based on site-specific 
conditions (U.S. EPA 1993, 1996). The potential landfill site presumptive remedies include the 
following: 

• landfill capping; 

• source area groundwater control to contain plume; 

• leachate collection and treatment; 

• landfill gas collection and treatment; and/or 

• institutional controls (lCs) and access restrictions. 

These presumptive remedies are designed to minimize the potential for exposure to buried waste 
through various pathways and to streamline selection of appropriate response actions. 

This section identifies and screens remedial technologies that could be applied at AA 3. The five 
major steps performed during this process include: 

1. developing remedial action objectives (RAOs); 

2. developing general response actions; 

3. estimating areas requiring remedial action; 

4. identifying and screening general response actions and 

5. identifying and evaluating technologies for preferred presumptive remedies. 

The presumptive remedy screening process identifies the appropriate technologies that will be 
combined into remedial alternatives. These remedial alternatives are discussed and evaluated in 
Sections 12 and 13. 
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The COPCs for the site are potentially present in the air, surface soil, subsurface soil, and 
groundwater. Selection of these media was based on physical conditions and the nature and extent of 
contaminants. The following conditions summarize the characteristics of AA 3 that need to be 
considered when developing remedial alternatives. 

• The AA 3 waste is confined to an area of approximately 5.2 acres to a depth of 22 feet bgs. 
The debris placement area is covered with an average of 4.5 feet with a few isolated 
locations having an average soil cover of 2 feet. Debris characterization within the limits of 
AA3 indicated predominantly construction-related debris placed within the limits of AA 3 
site. 

• The boundary of the waste placement was delineated using visual and geophysical surveys, 
borings, trenching, interviews with Navy personnel, and reviews of aerial photographs. 

• Prevailing temperatures at the site are moderate to warm, and relative humidity is usually 
low. Rainfall is low (less than 20-inches per year) and generally occurs during the winter. 
The soil cover is moderately permeable. 

• Air sampling results indicate low concentrations of VOCs in ambient air and integrated 
surface air samples. No VOCs were detected in any of the soil gas samples collected from 
within the waste placement boundary. Methane was detected in integrated surface air 
samples at concentrations ranging from 2 ppmy to 3 ppmy, which is similar to ambient air 
concentrations. There is no significant difference between the upwind and downwind 
ambient air sample results. 

• The shallow, subsurface, and perimeter soil gas survey performed at and adjacent to AA 3 
identified no VOCs associated with the site. The subsurface soil gas sample results indicated 
that methane was detected in 3 out of 33 locations with concentrations exceeding the Title 27 
CCR (California Code of Regulations) LEL threshold of 50,000 ppmy for methane at the site 
perimeter. Methane was vertically confined to the subsurface (deeper than 5 feet) and 
laterally confined to the central portion of the debris, and there is no evidence of lateral 
migration. 

• Surface soil samples (0 to 1 foot bgs) contained detectable concentrations of SVOCs, and a 
single occurrence of dioxins/furans. Very few metals were detected at concentrations 
exceeding former MCAS El Toro background levels. In addition, with the exception of 
arsenic, no metal exceeded its residential PRG value. Arsenic concentrations exceeded its 
residential PRG value, but were less than the background concentration. In conclusion, 
metals are detected in surface soils at concentrations that reflect natural occurrence and 
variation in soils. No VOCs were detected in surface soil samples. 

• Subsurface soil samples (greater than 1 foot bgs) contained VOCs and SVOCs with 
detection frequency less than 5%. Diesel-range petroleum hydrocarbons were detected at 
concentrations ranging from 12 mglkg to 5,600 mglkg. Asbestos and perchlorate were not 
detected in any of the subsurface soil samples. 

• Groundwater samples from AA 3 contained detectable low concentrations of VOCs, SVOCs, 
and motor oils/diesel fuel petroleum hydrocarbons. A comprehensive statistical evaluation of 
the groundwater concluded that historical activities at AA 3 have not resulted in a 
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statistically significant release of constituents to groundwater at the point of compliance. 
Additionally, a significant portion of the risk associated with groundwater at AA 3 is 
attributable to ambient levels of arsenic. Therefore, no groundwater-specific response action 
is planned for AA 3. However, groundwater monitoring would be conducted consistent with 
potential action-specific applicable or relevant and appropriate requirements (ARARs) for 
soil for capping alternatives where landfill closure and postclosure requirements may be 
potentially relevant and appropriate. 

ARARs EVALUATION 

Section 121 (d) of CERCLA states that remedial actions at CERCLA sites must, upon completion, 
meet any federal (or state if more stringent) environmental standards, requirements, criteria, or 
limitations that are determined to be ARARs. 

In addition to ARARs, the NCP provides that conditions for which ARARs do not exist, agency 
advisories, criteria, or guidance are to-be-considered (TBC) criteria useful in helping to determine 
what is protective at a site or how to carry out certain actions or requirements (55 Federal Register 
8745). The NCP preamble states, however, that provisions in the TBC category "should not be 
required as cleanup standards because they are, by definition, generally neither promulgated nor 
enforceable, so they do not have the same status under CERCLA as do ARARs." 

As the lead federal agency, the DON has the primary responsibility for identifying federal ARARs at 
Former MCAS El Toro. Identification of state ARARs was initiated through DON requests that the 
DTSC identify potential state ARARs, as provided under Section 7.6 of the FFA. The solicitation of 
state ARARs is discussed in more detail in Appendix H. Requirements of ARARs and TBCs are 
divided into three categories as described below. 

• Chemical-specific ARARs are health- or risk-based numerical values for various 
environmental media, as specified in state or federal statutes or regulations. These numerical 
values establish the acceptable amount or concentration of a chemical that may be present in 
a specific medium at a site, or that may be discharged to the site or the ambient environment 
during remedial activities. 

• Location-specific ARARs address the areas in which remedial action takes place. Identified 
regulations that are potential ARARs may require actions to preserve or protect aspects of 
environmental or cultural resources that may be threatened by remedial actions to be 
undertaken at the site. 

• Action-specific ARARs are regulations that apply to specific activities used to remediate a 
site (e.g., design criteria and performance requirements). 

Potential ARARs for AA 3 have been identified in Appendix H for each medium, location, and 
proposed remedial action alternative. The following sections provide a summary of these potential 
ARARs. 

11.3.1 Chemical-Specific ARARs 

Soil. A hazardous waste evaluation is needed for any contaminated soil generated during remedial 
action prior to disposal, unless this soil is being consolidated within the same landfill site. Analytical 
results from previous sampling events at AA 3 indicate that a portion of the contaminated soil and 
debris may exhibit the characteristics of the Resource Conservation and Recovery Act (RCRA) 
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hazardous waste. Therefore, the RCRA waste definition requirements per CCR Title 22, §66261.2l, 
66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential federal ARARs for 
evaluating whether the contaminated soil or debris exhibits the characteristics of RCRA hazardous 
waste. Additionally, the non-RCRA, state-regulated waste definition requirements at CCR Title 22, 
§66261.24(a)(2) are potential state ARARs for evaluating whether the contaminated soil or debris 
exhibits the characteristics of California-regulated, non-RCRA hazardous waste. 

Groundwater. Groundwater is not a medium of concern at AA 3. A comprehensive statistical 
evaluation of the groundwater concluded that historical activities at AA 3 have not resulted in a 
statistically significant release of constituents to groundwater at the point of compliance. 
Additionally, a significant portion of the risk associated with groundwater at AA 3 is attributable to 
ambient levels of arsenic. Therefore, no groundwater-specific response action is planned for AA 3 
and groundwater ARARs are not triggered. However, groundwater monitoring would be conducted 
if capping of the wastes is proposed and landfill closure and postclosure requirements are determined 
to be potential ARARs. The potential ARARs for groundwater detection monitoring program are 
summarized in Section 11.3.3. 

Air. Landfill gas monitoring and control would be required at AA 3 if wastes are left in-place and a 
cap is constructed. The substantive provisions of Title 27 CCR §2092l (a)(l), (2) and (3) and Title 
27 CCR §2ll60 (b) for landfill gas monitoring and controls would be potential ARARs for closure 
of AA 3. Chemical-specific requirements are as follows: 

• Concentrations of methane gas must not exceed 1.25 percent of the volume in air within on­
site structures. 

• Concentrations of methane gas migrating from the landfill must not exceed 5 percent by 
volume in air at the facility property boundary or at an alternative boundary set in 
accordance with Title 27 CCR §20925. The Navy has reached an agreement with the 
CIWMB (see Appendix L) regarding buffer zone around AA 3. In accordance with this 
agreement, a 100-foot buffer zone is proposed around the final waste boundary. The 
compliance with limitations on concentrations of methane migrating from the landfill will be 
evaluated at the boundary of the proposed buffer zone. 

• Trace gases must be controlled to prevent adverse acute and chronic exposure to toxic and/or 
carcinogenic compounds. 

The chemical-specific ARARs are described further in Appendix H, Section 2 and Tables H-l and 
H-2. 

11.3.2 Location-Specific ARARs 

The HEC-RAS modeling indicated that the southeastern portion of AA 3 adjacent to the Agua 
Chinon Wash is within the 100-year flood plain. Therefore, the substantive requirements of CCR 
Title 22, § 66264.18[b] and 40 CFR § 6.302(b) and 40 CFR. pt. 6 Appendix A, (excluding § 6[a][2], 
6[a][4], and 6[a][6] of Appendix A) relating to construction in a 100-year flood plain are potential 
ARARs for AA 3 remedial action. 

California Fish and Game Code §§ 3005, 3503, 3503.5, 3800, 4150, and 4700 are potential ARARs 
for remedial action at AA 3 if the animal or bird species specified in the regulations are identified at 
the site. Measures will be taken to avoid the take of birds or animals identified in the regulations 
during implementation of remedial action at AA 3. In addition, the requirements of California Fish 
and Game Code § 5650(a) are potential ARARs for remedial action at AA 3, which prohibit the 
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passage of enumerated substances or materials into waters of the state deleterious to fish, plant life, 
or birds. 

The location-specific ARARs are described further in Appendix H, Section 3 and Tables H-3 and H-
4. 

11.3.3 Action -Specific ARARs 

Capping or covering the landfill is a component of several of the alternatives being evaluated for 
AA 3. Federal and state requirements for landfill closure are the primary source of ARARs for this 
action. Potential action-specific ARARs for the soil cover were evaluated in three nearly identical 
sets of regulations: 40 CFR § 258 and CCR Title 22 and 27. All these regulations contain 
overlapping requirements; therefore, a table comparing the requirements at 40 CFR § 258 and CCR 
Titles 22 and 27 has been added to Table H-7 of Appendix H. The table identifies most stringent, or 
controlling, ARARs. The controlling ARARs are identified for cap design and construction, and 
post-closure maintenance activities including, site security, final cover design, erosion control, 
landfill gas control, and post-closure care. 

Although groundwater is not a medium of concern at AA 3, the detection monitoring requirements of 
CCR Title 22 § 66264.98(e)(1-5), (j), (k)(1-3), 4(A), and (D), (5), (7)(C) and (D) are determined to 
be potential federal ARARs if waste is left in-place and capping is proposed. For landfill gas 
monitoring, substantive requirements of Title 27 CCR §§ 20921(a)(1), (2), and (3), 20921(b) and (d), 
20923,20925 (a), (b), and (c), 20925(d)(1) and (3), 20932, 20933, and 20937 are potential ARARs. 

The substantive provisions of California Civil Code (CCC) § 1471; Title 22 CCR § 67391.1; and 
California Health and Safety Code (HSC) §§ 25202.5, 25222.1, 25232(b)(1)(A)-(E), 25233(c), 
25234, and 25355.5(a)(1)(C) are potential ARARs for alternatives proposing the use ofICs. 

Grading and excavation activities for consolidation and cap installation at AA 3 have the potential to 
create discharges of fugitive dust that must be managed to comply with the SCAQMD rules. 
Substantive portions of the SCAQMD Rules 401, 403, 404, 405, 1150, and 1150.l are action­
specific ARARs pertaining to air emissions during remedial action at AA 3. Rules 401 and 403 
require that the fugitive dust emissions be controlled during grading, excavation, and earth-moving 
activities. Rule 404 and 405 establish limits on particulate emissions from equipment. Rule 1150 
requires that an excavation management plan be developed prior to excavation of landfill materials. 
While the plan itself is considered administrative in nature, the DON will address substantive 
provisions of this regulation during the remedial design/remedial action. Rule 1150.l establishes 
requirements for landfill gas collection, control and monitoring systems. The substantive provisions 
of this rule are ARARs for the landfill gas collection, control, and monitoring systems to be installed 
at AA 3. In addition to complying with these potential landfill gas collection and control system 
ARARS, the landfill gas control system and monitoring network at AA 3 will be designed and 
operated to comply with the agreement between the DON, FF A signatories and CIWMB 
documented in the letter from DON dated 24 June 2004, presented in Appendix L. The details of the 
design and operation of the landfill gas systems and landfill gas monitoring will be presented in the 
remedial design work plan. 

If the excavated debris from AA 3 is stored in staging piles outside the current waste placement 
footprint to facilitate consolidation, the substantive requirements of 40 CFR §264.554(d)(1)(i-ii), 
(d)(2), (e), (t), (h), (i), (j), and (k) are potentially ARARs for design, operation, and closure of the 
staging pile constructed during consolidation activities. 

'-, The action-specific ARARs are described more in detail in Appendix H, Section 4 and Tables H-5 
) andH-6. 
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RAOs are media-specific goals for protecting human health and the environment. The NCP requires 
that the RAOs address contaminants of concern, exposure pathways, and receptors; and that they 
establish an acceptable level or range of levels for exposure (i.e., remediation goals). Remediation 
goals should be consistent with exposure levels that are protective of human health and the 
environment (i.e., an excess cancer risk in the range of 10-4 to 10-6 or less, and a hazard quotient for 
exposure to non-carcinogenic contaminants of 1 or less). RAOs must also comply with the intent of 
federal or state regulations, statutes or policies that may dictate the remedial action (ARARs). 

Final remediation goals are not determined for a site until the final remedy has been selected. 
Nevertheless, RAOs and associated remediation goals must be developed early in the RIfFS process 
to provide a basis for screening remedial technologies and performing a detailed evaluation of 
remedial alternatives. 

11.4.1 Remedial Action Objectives 

The DON reached an agreement with FF A signatories and the CIWMB regarding the ICs and access 
restrictions pertaining to the landfill gas control measures at AA 3 in a letter dated 24 June 2004, as 
presented in Appendix L. This agreement was based on the results of the following: landfill gas 
investigations; anticipated post-closure land use; the DON's consultation with the representatives of 
CIWMB and the DTSC at a meeting on 4 December 2003; and, subsequent discussions with 
CIWMB and other FF A signatories via email, letter, and telephone conferences on 5 February and 18 
February 2004. 

The CIWMB along with the FF A signatories concurred on the following measures proposed by the 
DON to address the underlying concern of potential landfill gas migration at AA 3: 

1. Implementation of an appropriate response action at AA 3. 

2. Installation of an active landfill gas collection system or -gas vent system during remedy 
implementation at AA 3. The system will remain inactive or vent passively unless a 
contingency for active gas extractions is triggered based on monitoring results. While 
inactive, wells/pipes installed within the waste will be used to monitor landfill gas within the 
waste itself, providing an early warning feature. 

3. As an additional safety feature, construction of passive gas-control gravel trenches within the 
compliance monitoring zone during remedy implementation. 

4. Implementation of CIWMB monitoring protocol with compliance landfill gas monitoring 
probes within 50 feet of the waste boundary. The perimeter will be monitored to demonstrate 
that landfill gas is not migrating off-site. Once adequate data are collected, and with CIWMB 
concurrence, monitoring would be discontinued and associated ICs/access restrictions would 
be removed. 

5. Implementation ofICs/access restrictions within approximately 100 feet of the waste 
boundary (including the 50-foot wide compliance monitoring zone plus another 50 feet as an 
additional safety buffer zone). Within this 100-foot land-use restriction buffer zone, any . 
future construction of structures would require obtaining approval from the DON and the 
CIWMB. 

In general, the RAOs developed for AA 3 as part of this FS are: 

• Minimize direct contact with the landfill wastes. 
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• Control run-on, runoff, and erosion; minimize infiltration and potential contaminant leaching 
to groundwater. 

• Mitigate the landfill gas migration consistent with DON's agreement with FFA Signatories 
andCIWMB. 

• Minimize contact between surface water in Agua Chinon Wash and the landfill waste. 

11.5 GENERAL RESPONSE ACTIONS 

The next step of the FS process is to identify and develop general response actions that may be taken 
to meet the RAOs. Response actions represent general action that may be performed through the use 
of various technologies or combinations of technologies. Response actions for AA 3 were selected 
from a comprehensive list of general response actions that typically are considered for hazardous 
waste sites with similar contamination. The following response actions were considered applicable 
for conditions at AA 3. 

• No Action - involves no remedial activity for the environmental media. 

• ICs and access restrictions - physical access controls/restrictions (e.g., signs, fencing) and/or 
administrative/institutional controls (e.g., deed or access restrictions) designed to limit 
exposure to contaminants present at the site. 

• Containment - containment technologies isolate the landfill contents and mitigate off-site 
migration by implementing engineered measures such as drainage controls and capping. 

In addition to these presumptive remedies for municipal landfills, general response actions for 
removal and disposal of all wastes at AA 3 ("clean closure") were evaluated. 

11.6 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

Using information on the COPCs, potential receptors, and pathways, as well as ARARs, the 
presumptive remedies for containment of contaminants were screened to identify those that are 
applicable to AA 3. The presumptive remedies introduced and screened in this section include: 

• landfill capping, 

• ICs and access restrictions. 

Screening criteria include effectiveness in accomplishing the RAOs, compliance with ARARs, and 
implementability. 

11.6.1 Identification and Screening of Technologies 

Landfill Capping. Landfill capping is a containment technology used for minimizing leachate by 
preventing infiltration of precipitation and surface water through the landfill mass. The primary 
function of the landfill cap is to provide a barrier to protect humans, animals, and plants from 
exposure to the contents of the landfill. 

" Capping technologies may be designed to reduce erosion, control emission of gas and odors, and 
) improve aesthetics. Capping technologies also provide a stable outside surface that prevents direct 
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contact with wastes. The design of the cap depends not only on the technical objectives, but also on 
the risk factors and the ARARs identified for the landfill site. A number of factors are considered in 
selecting a cover system that is appropriate for a landfill and include climate, postclosure use, 
maintenance effort desired, and cost of construction. In general, the cap can be a single-layer native 
soil cover (if low-permeability soil is available at the site), a single-barrier cover (e.g., clay layer 
with a protective soil cover), or a composite barrier (e.g., flexible membrane layer with concrete or 
asphalt pavement cover). 

Landfill capping is an appropriate presumptive remedy for AA 3 because it: 

• will prevent direct contact with the landfill wastes; 

• can continue to control runoff and erosion; and 

• can prevent infiltration of rainwater and potential leaching of contaminants to the 
groundwater. 

Leachate is primarily produced as water infiltrates through the landfill waste and waste 
decomposition products. Migration of leachate can contaminate groundwater and degrade water 
quality. A number of design alternatives, discussed later, are being considered for the cap over the 
waste at AA 3. Under current site conditions, leachate production is expected to be minimal due to 
the following: the semiarid conditions existing at the former MCAS El Toro, the predominantly 
construction-related waste placed at AA 3, and the age of the landfill. Installation of cap over the 
waste will significantly reduce the generation of leachate, further reducing the potential for 
groundwater contamination. For these reasons, landfill capping will be retained for further evaluation 
in this report. 

Since groundwater occurs at or very close to the bottom of waste placement, of an unsaturated zone 
monitoring systems or a leachate collection and treatment is screened out as a presumptive remedy. 
Groundwater conditions below and downstream of the landfill will also be monitored periodically. 
The groundwater monitoring results will be used to assess the effectiveness of the cap. 

ICs and Access Restrictions. Interim and final rcs, and access restrictions reduce exposure to on­
site contamination by restricting the use of a site and protecting the integrity of the engineered cover. 
rcs and access restrictions are appropriate for AA 3 and will be retained for incorporation into the 
remedial alternatives. Access restrictions (e.g., fencing and signs) are expected to be necessary to 
ensure the integrity of the cover subsequent to the completion of the closure. Interim rcs may 
include lease restrictions and final rcs may include land-use restrictions incorporated into 
environmental restriction covenants included in both the quitclaim deed(s) of conveyance between 
the Navy and its transferee and Environmental Restriction Covenant and Agreement(s) between the 
Navy and DTSC. These restrictions would be used to limit development of the site. 

Environmental Monitoring. Environmental monitoring of the landfill is required for the closure 
and postclosure periods if waste is left in place. Environmental monitoring activities expected to be 
applicable to the site include landfill gas monitoring, groundwater monitoring, and maintenance of 
drainage control structures, erosion control measures, and site security. 

Landfill gas is typically generated by the natural decomposition of organic materials in a landfill. An 
agreement was reached between the DON and FFA signatories (including CIWMB) pertaining to the 
landfill gas control measures at AA3 in a letter dated 24 June 2004 (Earth Tech 2005a), as presented 
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in Appendix L. Accordingly, an active landfill gas collection system or gas vent system is proposed 
to be installed outside the landfill waste-containment area and within the property boundary to assess 
landfill gas migration at the site boundaries at AA 3. The monitoring results will be periodically 
evaluated to determine whether an active landfill gas-control system and continued monitoring are 
needed in the future, following the placement of the landfill cover. 

11.6.2 Evaluation and Selection of Technologies 

Landfill capping and ICs have been identified as primary components of appropriate presumptive 
remedies for AA 3. Brief descriptions of the technology options available to implement these 
presumptive remedies follow. 

Landfill Capping. Landfill capping provides a barrier to prevent human and ecological exposure to 
landfill wastes. Capping also prevents infiltration into the landfill mass. This prevents potential 
leachate production and migration to groundwater. 

The following capping designs were considered for AA 3: 

• native soil or single-layer covers; 

• single-barrier cover system; 

• surface soil sealing; 

• asphalt or concrete pavement; and 

• composite pavement and barrier liner. 

These designs are readily implementable at this site. Therefore, the evaluation of each design 
focuses on its ability to meet the RAOs and comply with the ARARs for AA 3. 

Native Soil or Single-Layer Covers. Native soil (non-clay) covers for containment of wastes may be 
appropriate in arid climates at areas where surface water infiltration (and subsequent leachate 
generation) is not a controlling factor. Native soil caps are used when the primary objective is to 
control erosion and prevent direct contact. However, in regions having greater evapotranspiration 
potential than rainfall, native soil covers can be engineered to reduce infiltration. 

Native soil used to reduce the rate of infiltration in arid regions typically has high field-storage 
capacities (e.g., 0.3 volume per volume [v/v]) and is usually soil with a high percentage of soil 
particles passing through a U.S. No. 200 sieve (e.g., clay, silt, and sandy silt). Native soil can be 
mixed with additives and mechanically compacted to lower the permeability and make it more 
suitable for reducing infiltration. This type of cap will be retained for inclusion in the remedial 
alternatives developed for AA 3. 

Single-Barrier Cover System. The primary component of a single-barrier cover system is a low­
permeability layer that is installed as a barrier layer. This barrier layer is usually overlain with a soil 
cover layer and may also incorporate a drainage layer above the barrier. A typical cross section of a 
single-barrier cover system, as required in the state of California, consists of the following layer from 
top to bottom: 
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• barrier layer - 12 inches (minimum) of clay (permeability <1 x 10-6 centimeters per second 
[cm/s]), or a 30-mil (minimum) flexible membrane liner (FML), or a geosynthetic clay liner 
(GCL); and 

• foundation layer - 24 inches (minimum) of compacted soil to provide support for the barrier 
layer. 

A single-barrier cover system will be retained for further consideration as part of a remedial 
alternative because it satisfies the ARARs for landfill capping. 

Surface Soil Sealing. Surface soil sealing technologies are relatively new technologies that apply 
synthetics or derivatives of natural compounds to surface soil to bind soil particles together for 
protection against wind and surface-water erosion. These compounds are sprayed onto surface soil 
in a dissolved, emulsified, or slurry form. The compounds are typically considered to be 
"environmentally friendly" and aesthetic, but are generally not long-lasting due to their 
biodegradability and/or susceptibility to ultraviolet degradation. Therefore, an ongoing maintenance 
activity, such as periodic reapplication of the sealing compound, is necessary for optimal 
performance. 

Surface soil sealing is not generally or widely used in landfill covers. This technology does not meet 
all the federal or state requirements for landfill covers. That is, although it might provide for 
temporary erosion protection, surface soil sealing would not be a suitable or preferred choice for 
long-term prevention of infiltration or prevention of exposure to contaminants and waste. Surface 
soil sealants are generally thinner compared to the significantly thicker soil covers. Surface sealants 
are, however, available for application over a soil cover cap or pavements. Appropriate soil sealants 
are available and can be used in order to replace vegetation cover on soil cover caps and to reduce 
erosion of the soil cover. Surface sealants that can be applied over concrete or asphalt pavement 
covers (caps) in order to seal cracks and reduce infiltration through the pavement are also available. 
Therefore, although surface sealants by themselves are not considered viable options for landfill 
cover or capping, they will be retained for consideration in conjunction with other capping 
technologies. 

Asphalt or Concrete Pavement. This type of cap is a concrete or asphalt layer installed on the 
surface as a barrier layer. Pavement can be considered a viable option, especially if the use of the 
landfill is for storage or for vehicular parking associated with the recreational use of the site. The 
use of pavement will eliminate dust emissions associated with vehicular use and will provide an 
erosion-protection measure. When properly graded, it will also facilitate rapid runoff. However, 
pavement covers are susceptible to cracking and require regular maintenance to ensure that 
infiltration through the pavement is minimized. In addition, the use of asphalt and concrete as landfill 
cover material will require specialized mix and spreading, and high degree of quality 
assurance/quality control. The cost of asphalt and concrete covers is also expected to be high. The 
asphalt or concrete pavement will not be retained for further consideration for development of 
remedial alternatives for AA 3. 

Composite Pavement and Liner Barrier. The composite barrier described in this feasibility study 
consists of pavement installed over synthetic membrane liner. The installation of the synthetic 
membrane liner beneath the pavement will reduce potential precipitation infiltration through the 
landfill cap resulting from development of cracks in the pavement. Synthetic membrane liners used 
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in composite barrier caps can be polyvinyl chloride (PVC), chlorinated polyethylene (CPE), very 
low-density polyethylene (VLDPE), or high-density polyethylene (HDPE). However, the synthetic 
membrane liners are themselves susceptible to puncturing if not installed properly. The construction 
of a composite barrier including installation of liners requires highly skilled labor, specialized tools, 
and high degree of quality assurance/quality control. The cost of installing composite cover is 
expected to be high. The composite pavement and liner barrier will not be retained for further 
consideration for development of remedial alternatives for AA 3. 

Surface Water Erosion Control Technologies. Surface water erosion control technologies are 
designed to control and direct on-site runoff and to prevent off-site surface water from running onto 
the site. These technologies reduce water infiltration into the waste, mitigate associated leachate 
generation, and decrease the rate of cap erosion. 

Surface water erosion controls to divert run-on and prevent infiltration at municipal landfill sites 
often are implemented in conjunction with site closure, and are almost always employed in concert 
with other technologies such as a landfill cap. In the case of AA 3, surface water erosion control 
technologies will only be considered in conjunction with other technologies, such as capping, due to 
the irregular depth of soil cover at the site. 

Grading and revegetation are the most common forms of surface water erosion control technology at 
municipal landfill sites. Both are discussed in the following paragraphs. 

Grading. Grading modifies topography in order to promote positive drainage and control the flow of 
surface water. A properly graded surface will channel uncontaminated surface water around the 
landfill, thereby minimizing infiltration through the landfill cap. 

Grading is also the general term for techniques that reshape the surface of landfills in order to control 
erosion and manage surface-water infiltration, run-on, and run-off. Designing proper slope lengths 
and gradients, and creating berms and swales are common grading techniques used to control and 
route surface water. Earth fill, typically from off-site borrow sources, may be required to change 
slope gradients and to construct earthen berms. Regrading existing fill material is recommended 
when a significant quantity of fill is provided and the fill analysis shows that it is acceptable for 
reuse. Significant cost savings could be made by using existing fill, thereby minimizing the cost of 
transporting fill material from an off-site source. 

Grading techniques are well developed and commonly used in landfills around the United States. 
Grading often is used in conjunction with capping and revegetation, and it can have a considerable 
impact by reducing leachate generated from infiltration. Due to the small grades and potential for 
ponding at AA 3, control of surface runoff by grading is appropriate. Grading will be retained for 
incorporation into the alternatives developed for this site. 

Revegetation. Revegetation is used to stabilize the soil surface of a landfill site and promote 
evapotranspiration. Revegetation decreases erosion of the soil by wind and water, reduces sediment 
in storm water runoff, and contributes to the development of a naturally stable surface. AA 3 is 
currently covered with nonnative grasses that help to stabilize the soil and prevent erosion. An 
annual grass cover on the landfill cap will continue to provide erosion control. Revegetation will be 
retained for further consideration in conjunction with other capping technologies. 

Waste Consolidation. Since consolidation within the areas of contamination is not considered 
"placement" of the material, the U.S. EPA land disposal restriction (LDR) requirements do not 
apply. Therefore, wastes can be consolidated within the area of the site without pretreatment. If 
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contamination has spread to eroding side slopes, contaminated soil can be excavated and 
consolidated within the landfill, thereby reducing the required area of the cap. Consolidated material 
can also be used as fill under the cap as called for by the grading plan. 

Implementation, operation, and maintenance considerations associated with consolidation include the 
following: 

• consolidation is usually implemented in conjunction with capping, and the cap design may 
be influenced by the volume and nature of the material being consolidated; 

• consolidation may require handling, stockpiling, and hauling large volume of material by 
truck; 

• the exact location and chemical nature of buried wastes is not known; and 

• potential exposure to workers and nearby communities during consolidation activities. 

The most important data needed to coordinate consolidation with the selection and testing of a 
landfill cap will include: 

• waste characteristics of hot spots (determined during site characterization); 

• volume of contaminated material; and 

• location where the contaminated material will be consolidated or disposed in the event that 
hazardous waste is encountered. 

Off-site land disposal is generally considered the least desirable alternative for remediation. 
However, off-site disposal may be required if the consolidation process uncovers hazardous wastes 
as characterized by analysis of suspected hazardous waste. 

Confirmation sampling is used to determine when excavation conducted for consolidation is 
complete. Excavation is considered complete when confirmation sampling results in concentrations 
that are less than calculated site-specific RBCs. Waste consolidation will be retained for further 
consideration for development of remedial alternatives in conjunction with other capping 
technologies. 

Access RestrictionslICs. Access restrictions and ICs can be used alone to prevent exposure to on­
site contamination or can be used in conjunction with other engineered remedies to increase the 
effectiveness of the technologies. 

Access restrictions and ICs evaluated in this section include: 

• Access restrictions: Fencing and signs, 

• ICs: Land use restrictions incorporated into environmental restriction covenants included in 
both quitclaim deeds and Environmental Restriction Covenant and Agreement(s) between 
the Navy and DTSC, and 

• Interim ICs. 
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Fencing and Signs. When necessary, fencing can be used to limit physical access to the landfill site. 
Signs may be posted to alert potential trespassers that there may be a health threat associated with the 
site. Signs typically are posted at equal intervals along the perimeter of the site and along roads 
leading to the site. The most common type of fence used to limit access is a high chain-link fence. 
Fencing is also a valuable adjunct to landfill capping because it can be used to protect the integrity of 
the cap. For this reason, fencing and signs will be retained as access controls for inclusion in the 
remedial alternatives. 

Land-use Restrictions and Environmental Restriction Covenants. Land-use restrictions incorporated 
into environmental restriction covenants included in both quitclaim deeds and Environmental 
Restriction Covenant and Agreement(s) between the Navy and DTSC at the time of transfer of title 
of the site property are intended to prevent or limit use and development of the site and protect the 
integrity of the engineered cover and/or waste containment system. The effectiveness of 
environmental restriction covenants depends on the state and local laws, continued enforcement, and 
maintenance. Because land-use restrictions incorporated into environmental restriction covenants 
are generally used in conjunction with engineered remedial actions, the specific prohibitions outlined 
in them are based on the type of remedial action implemented at the site and how the effectiveness of 
that remedial action can be improved through restrictions. For municipal landfill sites, the major 
purpose of land-use restrictions incorporated into environmental restriction covenants is to protect 
the integrity of the cap. The land-use restrictions incorporated into environmental restriction 
covenants should limit subsurface development (excavation) and excessive vehicular traffic 
(including off-road vehicles and dirt bikes). Additional restrictions may be required for effective 
implementation of other technologies. 

Land-use restrictions incorporated into environmental restriction covenants may indefinitely prohibit 
future land use that could disturb the buried waste, increase dust emissions, or enhance leachate 
generation. 

The DON will be responsible for implementing, inspecting, reporting and enforcing rcs and access 
restrictions. 

Interim rcs. Interim rcs are being administratively handled through an existing Lease in Furtherance 
of Conveyance (LIFOC) with Heritage Fields, LLC (DON 2005). Interim rc lease restrictions and 
land use restrictions incorporated into environmental restriction convenants established at the time of 
conveyance of the title will be retained for further consideration for inclusion in the remedial 
alternatives. 

Monitoring. Monitoring is used to evaluate changes in the nature and extent of contamination and 
to assess the effectiveness of the CERCLA remedy. Monitoring is identified in the ARARs and is 
considered appropriate for AA 3. Monitoring of AA 3 should consist of landfill gas monitoring, 
groundwater monitoring, inspection and maintenance of run-on and runoff structures and 
revegetation programs, and monitoring the integrity of the landfill cap. 

Landfill Gas Monitoring. Landfill gas is generated by the natural decomposition of organic materials 
in a landfill. Based on landfill gas monitoring results and an evaluation of the potential for its 
generation, the volume of landfill gas generated at AA 3 does not warrant installation of a landfill 
gas-collection system. However, the DON reached an agreement with the FF A signatories (including 
CIWMB) pertaining to landfill gas control measures at AA 3 in a letter dated 24 June 2004, as 
presented in Appendix L. According to the agreement, it has been proposed that an active landfill 
gas collection system or gas vent system is proposed to be installed outside the landfill waste-
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containment area and within the property boundary to minimize landfill gas migration to the site 
boundaries/perimeter of AA 3. The results of the sampling and analysis will be evaluated 
periodically to assess whether a landfill gas-control system and continued monitoring are needed. 
Additionally, perimeter gas monitoring will be retained for further consideration for inclusion in the 
remedial alternatives. Perimeter gas monitoring will be conducted until landfill gas generation 
stabilizes and monitoring results become consistent. 

Groundwater Monitoring. Groundwater monitoring entails collection and analysis of groundwater 
samples for detection monitoring. The groundwater monitoring results will be evaluated 
periodically, and the duration and/or the frequency of the groundwater monitoring may be further 
modified based on the results of the evaluations. Monitoring results will be used to assess the need 
for a future groundwater collection/treatment system. Groundwater monitoring will be retained for 
further consideration for inclusion in the remedial alternatives. 

Monitoring and Maintenance of Landfill Cap, Runoff Structures, and Revegetation Programs. 
Monitoring of the cap integrity, run-on and runoff controls, and revegetation will be used to assess 
the effectiveness of these components. Monitoring of the cap will be accomplished by means of a 
visual inspection designed to identify areas of settlement, cracking, and slope stability problems. 
Runoff controls will be inspected for damage. Revegetation monitoring will involve a visual 
inspection of the vegetative cover on the cap. The most significant geotechnical concern is the 
amount of landfill settlement that will occur over time. This settlement results from both 
compression of loosely placed deposits and organic decomposition. Settlement will be monitored by 
a visual inspection of the cover system for cracks, eroded areas, surface irregularities, and localized 
depression. Surveying will also be performed as part of the monitoring activity. 

Landfill cap and drainage system inspections will be conducted quarterly and following major storm 
events until full site revegetation occurs and site conditions stabilize. 

Maintenance activities may include cap repairs to correct settlement or cracking problems, runoff 
control structures repairs, mowing of an annual grass cover on the landfill cap to prevent invasion by 
shrubs or plants with deep roots that could damage the barrier layer of the landfill cap or sealing, and 
repairing pavement cracks or damages. 

Monitoring and maintenance of landfill cap, runoff structures, and revegetation programs will be 
retained for further consideration for inclusion in the remedial alternatives. 

Clean Closure. In addition to capping in place, clean closure is considered as a possible remedial 
action at AA 3. Clean closure of a waste placement area such as AA 3 refers to the complete 
removal of all wastes and waste residuals, including contaminated soil, if any. A clean closure is 
generally defined as being successful when waste materials and residuals are removed and 
contaminant concentrations are at or below background concentrations or RBCs. Clean closure is 
retained for further consideration for development of remedial alternatives. 
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12. DEVELOPMENT AND SCREENING OF ALTERNATIVES 

12.1 DEVELOPMENT OF ALTERNATIVES 

Development and 
Screening of Alternatives 

This section of the FS report combines presumptive remedy technologies into alternatives capable of 
meeting the RAOs for AA 3. This presentation provides the basis for the detailed evaluation of 
alternatives presented in Section 13. 

Four remedial alternatives have been developed for AA 3. These alternatives are as follows: 

• Alternative 1: No Action 

• Alternative 2: Limited Grading, Monitoring, and Institutional Controls 

• Alternative 3: Containment, Monitoring, and Institutional Controls 

- Alternative 3a: Containment with Evapotranspiration (ET) Cover 

- Alternative 3b: Containment with Title 27 Prescriptive Cap 

- Alternative 3c: Containment with Modified Title 27 Prescriptive Cap with 
Geosynthetic Clay Liner (GCL) 

- Alternative 3d: Containment with Modified Title 27 Prescriptive Cap with 
Flexible Membrane Liner (FML) 

• Alternative 4: Clean Closure and Groundwater Monitoring 

12.2 SCREENING OF ALTERNATIVES 

12.2.1 Alternative 1 - No Action 

The NCP (40 CFR 300.430[e][6]) requires that a no-action alternative (Alternative 1) be evaluated in 
the FS to provide a baseline condition if no remedial action is taken. The baseline conditions are 
those described by the RI. Under Alternative 1, no actions are taken to reduce potential risks to 
human health or the environment including : lCs, access controls, monitoring, removal, disposal, in 
situ treatment, or ex situ treatment of the contaminated soil or groundwater. Under Alternative 1, 
landfill contents would remain under the existing cover and infiltration would continue to have the 
potential to migrate to groundwater. Natural processes would be the only mechanism acting to 
reduce the concentration of contaminants in the environment. 

12.2.2 Alternative 2 - Limited Grading, Monitoring, and Institutional Controls 

Alternative 2 implements limited site grading, drainage improvements, lCs, and long term 
monitoring. Specifically, Alternative 2 includes lCs and existing access restrictions, construction of 
a finger dike to control stormwater flow in the vicinity of AA 3, monitoring well abandonments and 
replacements, debris relocation, construction of a landfill gas collection system, long-term 
groundwater and soil gas monitoring, 5-year site reviews, limited site grading, survey monument 
installation, facility inspection and maintenance, and site closeout. Alternative 2 would physically 
limit or prevent access to AA 3 using measures such as perimeter fences, gates, and signs. In 
addition, monitoring wells would be locked and maintained to restrict unauthorized access. 

'\ lCs are non-engineered legal mechanisms established to limit human exposure to on site 
) contamination. The lCs fall into two broad categories: 1) restrictions on existing and future land use, 
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and 2) provision for access for potential future inspection and maintenance activities. The lCs would 
be supplemented with access restrictions (e.g., physical controls) such as fencing and signs that 
would restrict access to the site. The Navy LUC guidance outlines Principles and Procedures for 
Specifying, Monitoring and Enforcement of Land-use controls (LUCs) and Other Post-ROD Actions 
for specifying and implementing lCs. A detailed discussion of lCs and their implementation 
procedures at AA 3 are discussed in Sections 12.2.2.1 and 12.2.2.2. 

Alternative 2 proposes construction of a finger dike that is approximately 350 linear and riprap 
placement to prevent erosion and control stormwater flow in the vicinity of AA 3. 

In addition, five monitoring wells (four inside [MWI0, MWll, MW12, and MW 14] and one outside 
[MW08] the debris limits) would be abandoned in conjunction with remedial construction activities 
(see Figure 6-11). Five existing groundwater monitoring wells and three existing soil gas monitoring 
wells would be abandoned and replaced with new ones after ten and twenty years, respectively. 

Alternative 2 would also include monitoring of landfill gas and groundwater. Monitoring, 
inspection, and maintenance of existing conditions would be conducted periodically. 

Landfill gas monitoring for AA 3 includes performing periodic gas sampling and analysis of three 
existing triple-nested perimeter gas wells (PG 1 through PG3) and three existing vadose zone wells 
(PZl through PZ3). Per the DON's agreement with the FFA signatories and the CIWMB (DON 
2004), an active landfill gas collection system or gas vent system is proposed to be installed in 
accordance with CIWMB monitoring protocol. Compliance landfill gas monitoring probes will be 
installed within 50 feet of the waste boundary at AA 3. The results of the sampling and analysis will 
be evaluated periodically to assess whether a landfill gas-control system and continued monitoring 
are needed. As an additional safety feature, construction of passive gas control gravel trenches within 
the compliance monitoring zone during remedy implementation is proposed. The perimeter gas 
wells will be monitored at the landfill and can be used to detect off-site migration of landfill gases. 
The samples would be analyzed for fixed gases and VOCs. The results of the sampling and analysis 
over a 5-year period would be evaluated to determine whether a landfill gas-control system and/or 
continued monitoring are needed. 

As discussed previously, no groundwater-specific response action is planned for AA 3. However, 
groundwater monitoring would be conducted as a result of potential action-specific ARARs for soil 
for capping alternatives where landfill closure and postclosure requirements may be potentially 
relevant and appropriate. The monitoring will involve collecting samples from monitoring wells 
MWOl, MW02, MW04, MW06, MW07, MW09A, MW09B, and MW13 semiannually for 5 years 
and annually thereafter for a total of 25 years. The results of the groundwater monitoring would be 
reevaluated every 5 years, and the duration and/or frequency would be further modified based on the 
results of the reevaluation. These wells were installed as part of the groundwater investigation at AA 
3. Groundwater samples will be analyzed for VOCs, SVOCs, general minerals, total metals and total 
petroleum hydrocarbons. 

For cost-estimating purposes, it is assumed that the results of the first 5 years of semiannual 
groundwater monitoring, as well as data gathered during the RI for AA 3, will provide adequate 
trend data for the groundwater so that the sampling events may be reduced to an annual frequency 
for the next 25 years. The results of the groundwater monitoring will be reevaluated every 5 years, 
and the duration and the frequency of the groundwater monitoring may be further modified based on 
the results of the reevaluations. 
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Alternative 2 also includes a 5-year review which consists of a review of site-specific documents 
such as monitoring reports and decision documents after 5, 10, 15, 20, 25, and 30 years. As part of 
this review, an inspection would be conducted to assess site conditions. Each 5-year review would 
include a report providing conclusions and recommendations for future activities. After 30 years, site 
close-out activities would commence to include meetings, closure reports and decision documents, a 
monitoring well abandonment work plan and abandonment of five groundwater and three soil gas 
monitoring wells. 

12.2.2.1 INSTITUTIONAL CONTROLS 

ICs are legal mechanisms that implement land use and access restrictions to (1) limit the exposure of 
future landowners and/or users of the property to hazardous substances and (2) maintain the integrity 
of the remedial action until remediation is complete and remediation goals have been achieved. 
Monitoring and inspections are conducted to assure that the land-use restrictions are being followed. 

Legal mechanisms include proprietary controls such as lease restrictions, restrictive covenants, 
negative easements, equitable servitudes, and deed notices. Administrative mechanisms include 
notices, adopted local land use plans and ordinances, construction permitting, or other existing land 
use management systems that may be used to ensure compliance with use restrictions. 

AA 3 lies in the portion of the Station that has been leased to a private developer through a LIFOC, 
which includes interim land-use restrictions in its terms and conditions. (DON 2005). These interim 
restrictions will remain in effect until the leased property encompassing AA 3 is conveyed by deed to 
the Lessee. The Navy will rely upon proprietary controls in the form of land-use restrictions 
incorporated into environmental restriction convenants when the AA3 property is conveyed by deed 
as provided in the "Memorandum of Agreement Between the United States Department of the Navy . 
and the California Department of Toxic Substances Control" and attached covenant models (DON 
and DTSC 2000). Appendix N contains the DONIDTSC MOA. 

More specifically, the Navy proposes to rely upon land-use restrictions (set forth in Section 12.2.2.2) 
incorporated into environmental restriction covenants that will run with the land and that will be 
included in and implemented through two separate legal instruments when title to the AA 3 property 
is conveyed: 

• Environmental restriction covenants included in a "Covenant to Restrict Use of Property" 
entered into by the DON and DTSC as provided in the DONIDTSC 2000 MOA and 
consistent with the substantive provisions of tit. 22 Cal. Code Regs. Section 67391.1, and 

• Environmental restriction covenants incorporated into one or more Quitclaim Deeds from 
the DON to the property recipient. 

Institutional controls under Alternative 2 will comply with substantive provisions of the California 
Civil Code Section 1471; California Code of Regulations, Title 22, Section 67391.1 (a) and (e)(1); 
and California Health and Safety Code Sections 25202.5, 25222.1, 25232(b)(1)(A)-(E), 25233(c), 
25234, and 25355.5(a)(1)(C). 

The following sections describe the land-use restrictions at AA 3 to protect human health and the 
environment. 
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12.2.2.2 LAND-USE RESTRICTIONS 

Interim Land-Use Restrictions 

Development and 
Screening of Alternatives 

Some of the activities and land uses prohibited at AA 3 per the LIFOC (DON 2005) include but are 
not limited to: 

• Subsurface excavation, digging, drilling, or other disturbance of the ground surface without 
prior Government approval (LIFOC Section 13.15). 

• Removal of or damage to security features (e.g., locks on monitoring wells), survey 
monuments, signs, or monitoring equipment and associated pipelines and appurtenances is 
prohibited without prior written Government approval (LIFOC Sections 13.19 and 13.21.3). 

• Residential use of the sites and construction of day care centers (LIFOC Section 13.21.1). 

• Construction of any structure, including placement of trailers without the prior written 
approval of the Navy and FFA signatories (LIFOC Section 13.21.2). 

These restrictions are implemented in accordance with the LIFOC until the AA 3 property is 
conveyed by deed to the Lessee. 

Proposed Land-Use Restrictions 

This section identifies the land use restrictions proposed for the AA 3 property when title to the 
property is conveyed. The following restricted land uses for AA 3 must be reviewed and approved in 
writing in advance by the FFA Signatories and CIWMB in accordance with the "Covenant(s) to 
Restrict Use of the Property" and Quitclaim Deed(s) prior to use of the property for any of the 
restricted uses: 

• A residence, including any mobile home or factory built housing, constructed or installed for 
use as residential human habitation, 

• A hospital for humans, 

• A school for persons under 21 years of age, 

• A day care facility for children, or 

• Any permanently occupied human habitation including those used for commercial or 
industrial purposes 

The land use restrictions would prohibit following activities in accordance with the "Covenant(s) to 
Restrict Use of the Property" and Quitclaim Deed(s): 

• Planting deep-rooted plants that have the potential to interfere with the performance of the 
cap (if constructed) in minimizing infiltration without prior review and written approval of 
the FF A signatories and CIWMB. 
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• Alteration, disturbance, or removal of any component of a response action including but not 
limited to landfill cap (if constructed), groundwater monitoring wells, and survey 
monuments without prior review and written approval of the FF A signatories and CIWMB. 

• Removal or damage to security features including but not limited to fencing and signs 
without prior review and written approval of the FF A signatories and CIWMB. 

• Construction of facilities, structures, or appurtenances, excavation, or any other land­
disturbing activity into or on the surface of the landfills that may involve adverse impacts 
upon the performance of the cap or affect the drainage and erosion controls developed for 
the cap unless prior concurrence of the FF A signatories and CIWMB. 

• Construction of structures within 100 feet of the edge of the landfill without prior 
concurrence of the FF A signatories and CIWMB. CIWMB monitoring protocol will be 
implemented using landfill gas monitoring probes within 50 feet of the waste boundary. The 
perimeter will be monitored to demonstrate that landfill gas is not migrating. Once adequate 
data are collected, and with CIWMB concurrence, monitoring would be discontinued and 
land-use restrictions would be removed. 

The actual land-use restrictions, and the process and criteria required for getting concurrence for 
restricted activities will be discussed in the property transfer documents including FOST. 

Access 

The Deed and Covenant will provide that the Navy and FF A Signatories and their authorized agents, 
employees, contractors and subcontractors shall have the right to enter upon AA 3 to conduct 
investigations, tests, or surveys; inspect field activities; or construct, operate, and maintain any 
response or remedial action as required or necessary under the cleanup program, including but not 
limited to monitoring wells, pumping wells, treatment facilities, and cap/containment systems. 

Implementation 

The Navy will address/describe ICs implementation and maintenance actions including periodic 
inspections and reporting requirements in the preliminary and final remedial design (RD) reports to 
be developed and submitted to the FFA Signatories for review pursuant to the FFA (see "Navy 
Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and 
Other Post-ROD Actions" attached to January 16, 2004 DoD memorandum titled "Comprehensive 
Environmental Response, Compensation and Liability Act [CERCLA] Record of Decision [ROD] 
and Post-ROD Policy"). The preliminary and final RD reports are primary documents as provided in 
the FFA. 

12.2.3 Alternative 3 - Containment, Monitoring, and Institutional Controls 

12.2.3.1 ALTERNATIVE 3A - CONTAINMENT WITH EVAPOTRANSPIRATION COVER 

Alternative 3a includes the construction of a single layer cap (otherwise known as an 
evapotranspiration [ET] landfill cover system), stormwater control system construction, the 
implementation of ICs and existing access restrictions, monitoring well abandonments and 
installations, debris relocation, construction of a landfill gas collection system, long-term 
groundwater and soil gas monitoring, access road construction, 5-year site reviews, facility 
inspection and maintenance, and site closeout. 
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• grading and compacting the material within the landfill and under the cap area; 

• constructing a single layer cover using native soil to prevent infiltration and leachate 
formation (ET cap); 

• providing for surface drainage control; 

• revegetating the surface with annual grasses to prevent erosion; and 

• groundwater monitoring to assess effectiveness of cover system. 

The ET landfill cover design consists of a two-foot-thick foundation layer, a monolithic soil layer 
consisting of off-base borrow soil, and a vegetative layer. The foundation layer would be 
composed of existing cover soils required to be compacted to a relative density of 90 percent. The 
thickness of the monolithic soil layer will be determined by unsaturated soil water flow modeling 
results. A typical cross section of the existing native soil cover is shown in Figure 12-1. The use of 
native soil as a cover for containment of wastes may be appropriate in arid climates where surface 
water infiltration (and subsequent leachate generation) is not a controlling factor. 

Native soil caps are used when the primary objective is to control erosion and prevent direct contact. 
In regions having greater evapotranspiration potential than rainfall, native soil covers can be 
engineered to reduce infiltration. Use of a native soil cap under the current (non-irrigated) condition 
and under irrigated conditions must be justified by demonstrating equivalence with a Title 27 
prescription (clay) cap. 

The single-layer cap proposed in Alternative 3a would consist of a minimum 4-foot native soil cover 
over AA 3. Although this area is approximately 9 acres, the cap itself would occupy approximately 
9.7 acres. This is because the 3:1 side slopes of the cap will extend the area of the landfill by 
approximately 12 feet all around. This cap would be composed of clean soil imported from the 
surrounding areas near the site that would be excavated and hauled by conventional, commercially 
available equipment (e.g., bulldozers, track loaders, off-road trucks, and scrapers or similar 
equipment). The native soil cover would be placed over the top of the landfill. The cap would be 
graded to provide 3-percent slopes on top of the landfill and 3: 1 (horizontal: vertical) slopes on the 
sides. 

The soils proposed for use in the monolithic cap (Alternative 3a) and much of the foundation and 
vegetative layers of the alternatives for the barrier covers are derived from the proposed borrow 
source. These soils in the proposed borrow source are marine siltstones and sandstones of the 
Topanga Formation. Prior to detailed design of the covers, soil samples from the borrow source 
should be collected and assessed for geotechnical properties, especially hydraulic conductivities. 

The existing top of the landfill is currently graded and flush with the adjacent surface. Therefore, the 
landfill does not have any side slopes. The native soil cover material will be hauled to the site from 
locally available sources for placement of the 4-foot-thick cover. Consequently, the top surface of 
the landfill would rise 4 feet higher than the immediate surrounding ground surface. Although the 
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current existing landfill cover is believed to be no more than 1 foot thick in some areas, the existing 
cover would not be disturbed as a result of clearing, stripping, and grading activities. 

Surface settlement is a potentially important issue in evaluating the implementability, effectiveness, 
and cost of cap installation. In general, waste in landfills or trenches consolidates over time, 
increasing the density of the waste as the weight of the waste and overlying soil presses the mass into 
a smaller volume. This consolidation process usually shows on the surface soil as surface 
subsidence or differential settlement. Typical surface indicators are fissures, cracks, foundation 
movement, and utility or road failures. The amount of settlement is usually dependent on the type, 
density, and depth of waste; the initial compaction effort used to place the waste; and climate. The 
additional weight of the landfill closure cap could increase the surface settlement. The potential 
impact of surface settlement on the cap installation will be addressed in the remedial design phase, 
and therefore is not discussed in this FS. 

Alternative 3a includes monitoring well abandonment and replacement, and long term monitoring of 
groundwater as proposed in Alternative 2. Casing extensions would be required for four existing 
monitoring wells to accommodate surface elevation changes associated with the landfill cap 
construction and site grading. 

In addition, Alternative 3a will include the construction of an active and passive landfill gas 
collection system and associated monitoring and construction of a stormwater control system, as 
described in Alternative 2. 

The ICs and the implementation of the ICs for Alternative 3a will be similar to Alternative 2 (Section 
12.2.2.1 and 12.2.2.2). There are no utility easements crossing AA 3, however there are stormwater 
conveyance structures within 50 feet of the waste placement boundary that may require repair or 
maintenance. Therefore, ICs and access restrictions will require coordination with the DON prior to 
allowing repair of utility lines. It does appear that it will be necessary to move utility lines in order to 
implement this alternative. However, utilities may eventually be placed at the site to support future 
reuse. 

12.2.3.2 AL TERNA TlVE 38 - CONTAINMENT WITH TITLE 27 PRESCRIPTIVE CAP 

Alternative 3b involves installing a state prescriptive landfill cover system, stormwater control 
system construction, the implementation of ICs and existing access restrictions, monitoring well 
abandonments and installations, debris relocation, construction of a landfill gas collection system, 
long-term groundwater and soil gas monitoring, access road construction, 5-year site reviews, facility 
inspection and maintenance, and site close-out. 

The prescriptive landfill cap would consist of the following layers. 

• Foundation Layer - 2 feet of appropriate material. According to Title 27 CCR 21090 (a)( 1), 
the prescribed foundation shall consist of a minimum 2-foot-thick layer of soil over the 
waste, compacted to provide an adequate structural substrata for successive layers. No 
permeability specification is given for this layer. 

• Barrier Layer - 1 foot of compacted clay with permeability of no greater than 1 x 10-6 cm/s 
or less (or equal to the permeability of any bottom liner system or underlying natural 
geologic materials, whichever is less). This layer is intended to act as a barrier to 
infiltration. 
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• Protective Soil Layer - 2 feet of clean soil on top of the barrier layer. According to Title 27 
CCR 21090 (a)(3), the prescribed protective soil layer consists of a minimum I-foot-thick 
soil cover intended to protect the barrier layer, control surface erosion, and provide a 
medium for vegetation. No permeability specification is given for this layer. 

The top two feet of the existing approximately 4-foot-thick soil cover would be removed and 
stockpiled prior to compaction of the foundation layer and placement of the clay barrier layer. The 
removed soil will be used for vegetative soil cover. The foundation layer would be composed of the 
remaining 2 feet of existing cover soil, which would be compacted to a relative density of 90 percent. 

Implementation of this alternative would involve importing clay from off-site sources because 
suitable clayey materials are not available on-site. The material for the clay layer would be obtained 
from off-site clay deposits around the Former MCAS El Toro area. For cost-estimating purposes, it 
is assumed that potential clay borrow sources may be available within 20 miles of the site. The clay 
would be excavated, transported to AA 3, and graded and compacted to achieve a permeability of 1 x 
10-6 cmls or less. A cross section of the cap is shown on Figure 12-2. 

The cap would be revegetated with annual grasses. The purpose of the vegetative layer is to protect 
the clay layer from erosion, desiccation and cracking, and traffic. Although the regulations only 
require 1 foot of vegetative cover, the proposed vegetative soil cover in Alternative 3b is 2-foot-thick 
to support the rooting depth of annual grasses and to enhance its effectiveness in protecting the 
barrier layer. This layer would be designed to maximize runoff with minimal surface erosion. 

The cap would be designed and constructed in accordance with commonly practiced industry 
standards and would require minimal maintenance. Standard and readily available construction 
equipment would be used. 

Alternative 3b also includes ICs, access restrictions, monitoring well abandonment, replacement and 
casing extensions and long term monitoring as proposed in Alternative 3a. The ICs and the 
implementation of the ICs for Alternative 3b will be similar to Alternative 2 (Section 12.2.2.1 and 
12.2.2.2). In addition, Alternative 3b will include the construction of an active and passive landfill 
gas collection system and associated monitoring and construction of a stormwater control system, as 
described in Alternative 2 and also implemented in Alternative 3a. 

12.2.3.3 AL TERNA TlVE 3c - CONTAINMENT WITH MODIFIED TITLE 27 PRESCRIPTIVE CAP WITH 

GEOSYNTHETIC CLA Y LINER 

Alternative 3c includes the construction of a GCL cover system, stormwater control system 
construction, the implementation of ICs, existing access restrictions, monitoring well abandonments 
and installations, debris relocation, construction of a landfill gas collection system, long-term 
groundwater and soil gas monitoring, access road construction, S-year reviews, facility inspection 
and maintenance, and site closeout. 

Alternative 3c is a variation of Alternative 3b - State Prescriptive Landfill Cover, but uses a GCL, 
rather than a clay barrier layer as an infiltration barrier. Given the potentially high cost of importing 
clay or processing/mixing of soillbentonite for the prescribed I-foot-thick barrier layer, it may be 
cost-effective to use a GCL for the barrier layer. GCL is a manufactured hydraulic barrier consisting 
of sodium-bentonite clay sandwiched between two layers of geotextile that are held together by 
needling, stitching, or adhesives. The GCL provides a permeability of significantly less than 10-6 

cmls, and is simpler to construct than a geomembrane or clay liner. The GCL material is brought to 
the site in IS-foot-wide rolls. Sheets vary in length and are approximately 150 feet long. The 
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material is unrolled and placed over the surface that needs to be covered. Sheets are overlapped by 1 
foot on each side. A layer of bentonite powder is placed between the overlapping areas. Anchoring 
may be required on the steep slopes. 

The GCL landfill cover design consists of a two-foot-thick foundation layer composed of existing 
cover soils, a GCL barrier layer, and a two-foot thick vegetative cover layer. The foundation layer 
would be composed of existing cover soils required to be compacted to a relative density of 90 
percent. The vegetative cover layer would be composed of the top two feet of existing soil cover, 
which would be removed and stockpiled prior to compaction of the foundation layer and placement 
of the GCL. A cross section of this cap is shown in Figure 12-3. Other components of Alternative 3c 
are identical to the corresponding components of Alternative 3b. Installation of the GCL does not 
require a specialty contractor or specialized equipment. 

Alternative 3c also includes rcs, access restrictions, monitoring well abandonment, replacement, and 
casing extensions and long term monitoring of groundwater as proposed in Alternatives 3a and 3b. 
The rcs and the implementation of the rcs for Alternative 3c will be similar to Alternative 2 (Section 
12.2.2.1 and 12.2.2.2). In addition, Alternative 3c will include the construction of an active and 
passive landfill gas collection system and associated monitoring and construction of a stormwater 
control system, as described in Alternative 2 and also implemented in Alternatives 3a and 3b. 

12.2.3.4 ALTERNATIVE 3D - CONTAINMENT WITH MODIFIED TITLE 27 PRESCRIPTIVE CAP WITH 

FLEXIBLE MEMBRANE LINER 

Gradual desiccation of the low-permeability layers used in Alternative 3a is a strong possibility in 
arid and semiarid climates. This desiccation might compromise the effectiveness of the Title 27 . 
CCR prescriptive cap for minimizing infiltration. Alternative 3d addresses this issue by replacing 
the clay layer with a 40 mil (or thicker) FML. 

Alternative 3d includes the construction of a FML landfill cover system, stormwater control system 
construction, the implementation of rcs and existing access restrictions, monitoring well 
modifications, abandonments, and replacements, debris relocation, construction of a landfill gas 
collection system, long-term groundwater and soil gas monitoring, access road construction, 5-year 
site reviews, facility inspection and maintenance, and site closeout. 

The FML landfill cover design consists of a two-foot-thick foundation layer, a FML, and a two-foot 
thick vegetative cover layer. The foundation layer would be composed of existing cover soils 
required to be compacted to a relative density of 90 percent. The vegetative cover layer is composed 
of the top one to two feet of existing soil cover, which would be removed and stockpiled prior to 
compaction of the foundation layer and placement of the FML. All other components of this option 
are identical to those for Alternatives 3a, 3b, and 3c. A typical cross section of the cap system for 
Alternative 3d is shown in Figure 12-4. 

The design and construction of the FML will be according to commonly-practiced industry 
standards. Examples of FMLs include HDPE or LDPE. The specific membrane material will be 
selected during remedial design. After compaction, grading, and surface preparation of the 
foundation layer, sheets of FML would be placed and fusion-welded together, followed by weld 
testing to assure the integrity of welded seams. The FML is available in rolls 22 or 34 feet wide and 
up to 450 feet in length. The material is unrolled on-site and placed over the areas to be lined. FML 
can easily be cut to fit corners and areas with any unusual size and shape. When placed on steep 

\ slopes, the FML requires anchoring (in anchor trenches) at the top of the slope to prevent the liner 
) and the overlying soils from slipping and sliding. A layer of geotextile material with sufficient 
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thickness would be placed under and over the FML to provide additional protection to the liner 
against puncture or tearing resulting from the underlying foundation layer or the overlying protective 
soil cover. 

Alternative 3d also includes rcs, access restrictions, monitoring well abandonment, replacement, and 
casing extensions and long term monitoring as proposed in Alternatives 3a, 3b, and 3c. The rcs and 
the implementation of the rcs for Alternative 3d will be similar to Alternative 2 (Section 12.2.2.1 
and 12.2.2.2). In addition, Alternative 3d will include the construction of an active and passive 
landfill gas collection system and associated monitoring and construction of a stormwater control 
system, as described in Alternative 2 and also implemented in Alternatives 3a, 3b, and 3c. 

12.2.4 Alternative 4 - Clean Closure and Groundwater Monitoring 

Alternative 4 (clean closure) includes excavation and removal of all buried construction debris at 
AA 3, groundwater and soil gas monitoring well abandonment, site revegetation, long term 
groundwater monitoring for 5 years, a 5 year site review, and site closeout. 

Clean closure may be an appropriate alternative to closing a landfill site in place. According to the 
CIWMB guidelines (CIWMB 1994), sites that generally lend themselves to clean closure include: 

• small landfills and bum dumps; 

• nonhazardous wood waste disposal sites; 

• solid and liquid waste treatment and processing units; and 

• sites where the cost of clean closure would be less than or equal to the costs of long-term 
monitoring and postclosure maintenance of the site. 

The advantages of clean closure include elimination of the need for 30 years of postclosure 
maintenance, potential future corrective actions, regulatory agency inspections of the site, and an 
increase in potential future land uses of the site. 

Clean closure of AA 3 was considered. To prepare a cost estimate for clean closure, three scenarios 
were developed: 

1. 50% of the buried debris would be disposed of as RCRA hazardous waste requmng 
stabilization, and 50% of the buried debris would be disposed of as non-hazardous waste. 

2. 25% of the buried debris would be disposed of as RCRA hazardous waste requiring 
stabilization, and 75% of the buried debris would be disposed of as non-hazardous waste. 

3. 100% of the buried debris would be disposed of as non-hazardous waste. 

Clean closure would involve removal of site contaminants to concentrations protective of human 
health and the environment. 
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13. DETAILED ANALYSIS OF ALTERNATIVES 

13.1 INTRODUCTION 

The detailed analyses of the remedial alternatives (described in Section 12) retained for the FS 
evaluation are presented below. The remedial action alternatives developed for AA 3 were evaluated 
using the NCP Part 300.430(e)(99)(iii) criteria. A brief introduction to these nine NCP criteria under 
the grouping of threshold, primary balancing, and modifying criteria is presented below. 

Threshold Criteria 

1. Overall Protection of Human Health and the Environment. This criterion is an assessment of 
how each alternative protects human health and the environment, in the short term and long 
term, from acceptable risks posed by hazardous substances, pollutants, or contaminants 
present at the site. This criterion assesses whether risks are reduced as a result of the 
remedial action alternative. 

2. Compliance with ARARs. This criterion assesses the compliance of each alternative with 
ARARs under the federal environmental laws and state environmental and facility siting 
laws. 

Primary Balancing Criteria 

1. Long-term Effectiveness and Permanence. This criterion assesses long-term effectiveness 
and permanence of the alternatives and the degree of certainty that the alternative will prove 
successful. According to the U.S. EPA (U.S. EPA 1991a), the long-term effectiveness and 
permanence of presumptive remedies for landfills include: (1) the degree to which the cap 
inhibits mobility oflandfill contents, and (2) the ability of the landfill cap to maintain its 
integrity. The effectiveness of the cap in inhibiting the mobility of the landfill contents is 
related to the amount by which the cap reduces infiltration into landfill materials. 

2. Reduction in Toxicity, Mobility, or Volume through Treatment. This criterion assesses the 
degree to which the alternatives employ recycling or treatment that reduces toxicity, 
mobility, or volume, including how treatment is used to address the principal threats posed 
by the site. 

3. Short-term Effectiveness. The short-term effectiveness criterion assesses short-term risk to 
the community during implementation of an alternative including: (1) potential impacts on 
workers during the remedial action and the effectiveness and reliability of protective 
measures, and (2) potential environmental impacts of the remedial action and the 
effectiveness and reliability of mitigative measures during the implementation. This criterion 
also assesses the time required to achieve cleanup objectives until the cleanup objectives are 
achieved. 

4. Implementability. This criterion assesses: (l) technical feasibility, (2) availability of services 
and materials, and (3) administrative feasibility. 

5. Cost. The evaluation of the costs involves the development of the following components: (1) 
capital costs, including both direct and indirect costs, (2) annual operation and maintenance 
(O&M) costs, and (3) the grand total of capital and O&M costs including a contingency of 
20%. These cost estimates are order-of-magnitude estimates that are intended to be used for 
comparative purposes only. These cost estimates should not be used for budget or funding 
purposes. 
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1. State Acceptance. This criterion assesses the state acceptance of the alternative with respect 
to the following issues: (1) state agencies' position and key concerns related to the preferred 
alternative and other alternatives, and (2) state agencies' comments on ARARs. 

2. Community Acceptance. This criterion assesses the general community support, 
reservations, or opposition to the alternatives. 

13.2 INDIVIDUAL ANALYSIS OF ALTERNATIVES 

The remedial alternatives developed for AA 3 were formulated in Section 12. Each of the 
alternatives, including options, is evaluated relative to the nine NCP criteria. This evaluation is 
intended to highlight the strengths and weaknesses of the alternatives and provide adequate 
information for decision makers to select the most appropriate alternative for AA 3. A conceptual 
landfill cover design drawing is presented in Figure 13-1. 

13.2.1 Alternative 1 - No Action 

Alternative 1 includes no action for AA 3. In evaluating this alternative, the following assumptions 
are made: 

• the DON does not provide any ICs or access restrictions or construct any containment 
systems for the landfill; and 

• no monitoring of the various media is conducted. 

Description. Alternative 1 assumes that current conditions of the site would remain in place. 
Therefore, no further action will be taken to prevent direct contact with the landfill wastes, control 
surface water run-on and runoff, control erosion, or control infiltration and potential contaminant 
leaching to groundwater. 

Although there is no designed landfill cap, most of the waste mass is currently covered by an 
approximately 2 to 5 feet thick layer of soil (Earth Tech 2005a). 

Evaluation. Individual evaluation of Alternative 1 with respect to the nine NCP criteria is provided 
in the following subsections. 

1. Overall Protection of Human-Health and the Environment. Alternative 1 includes no 
treatment, containment, or ICs and access restrictions. The baseline human-health risk 
assessment performed for AA 3 indicates that current site conditions pose an excess lifetime 
cancer risk greater than 1 x 10-5 due to surface soils and a risk greater than 1 x 10-4 due to 
groundwater; however a significant portion of the risk is attributable to background levels of 
arsenic. The ecological risk assessment concluded that contamination at the site is not likely 
to impact wildlife receptors. These values indicate that the risk due to soil and groundwater 
at AA 3 is within the NCP-defined risk management range. By taking no action, the 
possibility will remain that humans could inadvertently come directly in contact with wastes. 
Because Alternative 1 does not actively mitigate infiltration, take action to prevent direct 
contact with landfill materials, or monitor for the presence of contaminants, no risk reduction 
occurs. 

2. Compliance with ARARs. By taking no action to contain the landfill, infiltration into the 
landfill could continue, and direct contact could be made with landfill contents, therefore, 
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Alternative 1 will not comply with the Title 27 CCR requirements for closure (engineered 
cover alternative) and postclosure oflandfills in California. 

3. Long-Term Effectiveness and Permanence. Alternative 1 would have little long-term 
effectiveness at reducing risks associated with the landfill. Potential impacts to groundwater 
through infiltration still would be present. Because of the existing small cover thickness and 
potential for erosion of Agua Chinon Wash, risk of exposure to contaminants through direct 
contact with the waste would still continue to exist. 

Because Alternative 1 is meant to serve as a baseline against which the other alternatives may 
be compared, the Unsaturated Soil Water and Heat Flow Model (UN SAT-H) (presented in 
Appendix K), was used to estimate drainage (the amount of water infiltrated through the base 
of the landfill cover) that would occur if no action were taken. The results indicated that if no 
action is implemented at AA 3, drainage over a lO-year period is estimated to be within 10 
percent of the predicted drainage for a state-prescriptive cap. 

4. Reduction in Toxicity, Mobility, or Volume through Treatment. The reduction of volume of 
landfill material would not be achieved. UNSAT-H modeling indicates comparable 
performance to a state-prescriptive cap if a vegetative soil cover were maintained. The 
existing cover would not be maintained, therefore the effectiveness could not be maintained 
and the resulting potential for leachate production would not be reduced. 

5. Short-Term Effectiveness. There is no short-term effectiveness associated with Alternative I 
since no active remedial activities are performed. 

6. Implementation. There are no implementation factors associated with Alternative 1. 

7. Cost. There are no costs associated with Alternative 1. 

8. State Acceptance. The review of Alternative 1 as part of this FS effort is pending. 

9. Community Acceptance. Community acceptance of Alternative 1 will be assessed following 
the public review process. 

13.2.2 Alternative 2 - Limited Grading, Monitoring, and Institutional Controls 

Alternative 2 includes ICs and access restrictions and limited grading at AA 3. Environmental 
monitoring would be performed utilizing existing monitoring networks. ICs, access restrictions, and 
monitoring are some of the presumptive remedies available for municipal landfills. 

Description. ICs and access restrictions restrict the use of a landfill site, thus reducing exposure to 
on-site contamination (see Section 12.2.2.1 and 12.2.2.2 for details). Alternative 2 would physically 
limit or prevent access to AA 3 using measures such as perimeter fences, gates, and signs. In 
addition, Alternative 2 would include construction of a finger dike and placement of riprap to 
prevent erosion of the soil cover and control stormwater flow in the vicinity of AA 3, long-term 
groundwater and soil gas monitoring, 5-year site reviews, limited site grading, survey monument 
installation, facility inspection and maintenance, and site closeout 

Monitoring activities included in Alternative 2 are landfill gas monitoring beneath the site and 
groundwater monitoring from existing probes and wells. Monitoring is currently planned to be 

.. " performed for 30 years or until monitoring data indicate that the waste no longer presents a risk to 
) 

/ 
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human health and the environment. Monitoring requirements will be reevaluated for appropriateness 
at 5-year intervals. 

Environmental monitoring for Alternative 2 would be conducted at currently existing monitoring 
locations. Landfill gas and groundwater would be monitored. Security measures (fences, signs, and 
locks) would be inspected and repaired as required. 

• Landfill gas monitoring for AA 3 would be performed using periodic gas sampling and 
analysis at three existing triple nested perimeter gas wells (PG 1 through PG3). An active 
landfill gas collection system or gas vent system is proposed to be installed in accordance 
with CIWMB monitoring protocol. Compliance landfill gas monitoring probes will be 
installed within 50 feet of the waste boundary. This will act as an early warning feature for 
the initiation of landfill gas collection and treatment to prevent migration of landfill gas 
above Title 27 CCR thresholds at the 100-foot compliance point. 

• Groundwater monitoring consistent with Title 27 CCR capping requirements would be 
performed from five existing monitoring wells to assess if groundwater quality is being 
degraded. 

The results of the RI for AA 3 indicate that soil gas was detected at relatively low concentrations and 
only at isolated sampling locations. Therefore, the landfill gas-closure requirements are limited to 
monitoring. However in subsequent discussions with the regulatory agencies, an agreement was 
reached with the CIWMB and the FF A signatories pertaining to the landfill gas control measures at 
AA 3. The agreement was based on the results of the landfill gas investigations at AA 3, anticipated 
post-closure land use, and the DON's consultation with FFA representatives and CIWMB. 

Evaluation. Individual evaluation of Alternative 2 with respect to the nine NCP criteria is provided 
in the following subsections. 

1. Overall Protection of Human Health and the Environment. Current site conditions do not 
pose potential risks to human health. Alternative 2 includes limited grading and construction 
of a finger dike and placement of riprap to prevent erosion and control stormwater flow in 
the vicinity of AA 3. Access controls, such as fences and signs, should prevent inadvertent 
contact with wastes. rcs would restrict land-use that may lead to unacceptable risk to human 
health and the environmental and prevent activities that could threaten the integrity of the 
existing cover. For these reasons, Alternative 2 is considered protective of human health and 
the environment. 

2. Compliance with ARARs. Certain provisions of Title 27 CCR were identified as ARARs 
that identify closure and post-closure requirements for landfills. Results from UNSAT-H 
modeling indicate that the existing soil cover offers equivalent performance as the state­
prescriptive cap. Monitoring, rcs, and access restrictions satisfy the groundwater monitoring 
and security requirements of these ARARs .. 

3. Long-Term Effectiveness and Permanence. Annual drainage into the landfill has been 
estimated using UNSAT-H evaluations. The predicted water balance is provided for each 
year of the 10-yr simulation period, based on climatic conditions for the site from 1980 
through 1989. The predicted annual drainage for the existing soil cover with an assumed 80 
percent compaction ranges from 0.002 inches to 8.702 inches (0.005 cm to 22.l03 cm). It 
should be noted that the assumed compaction value of 80 percent used for modeling 
purposes, represents the natural condition of the existing soil cover, and is not intended to be 
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the design criteria for the cover. The design criteria for the cover will be developed in the 
remedial design phase. Results from UNSAT-H modeling indicate that the existing soil cover 
offers better performance than the state-prescriptive cap (see Appendix K). 

4. Reduction of Toxicity. Mobility, or Volume through Treatment. The reduction of toxicity, 
mobility, and volume through treatment will not occur. However, the predicted drainage is 
comparable to a state-prescriptive cap, therefore the leaching potential will be reduced at a rate 
comparable to the state prescriptive cap. 

5. Short-Term Effectiveness. Field activities associated with this alternative include limited 
grading, construction of a finger dike, placement of riprap, and monitoring of landfill gas and 
groundwater. A site-specific sampling plan as well as a site-specific health and safety plan (HSP) 
would be prepared and implemented. Because the contaminant concentrations in groundwater 
and landfill gas concentrations in air are low, the potential short-term risk to the community and 
site workers through inhalation pathways is considered insignificant. Site workers participating 
in monitoring activities would wear the necessary personal protective equipment (PPE), as 
specified in the HSP. 

6. rmplementability. Standard equipment and procedures would be used for grading, construction of 
a finger dike, placement of riprap, and to monitor landfill gas and groundwater. No significant 
delays or difficulties in obtaining material and services are anticipated. Interim rcs are currently 
being administratively handled through an existing LIFOC. The implementation of final rcs 
including land-use restrictions incorporated into environmental restriction covenants is an 
administrative process and relatively easy to implement. 

7. Cost. The cost estimate for Alternative 2 was developed using the Remedial Action Cost 
Engineering Requirements™ (RACERTM) 2005 system developed by the U.S. Air Force. 
RACER cost models are based on generic engineering solutions for environmental projects, 
technologies, and processes. These solutions are derived from historical project information, 
government laboratories, construction management agencies, vendors, contractors, and 
engineering analysis. RACER cost estimates are made site-specific through modifications of the 
geographic and project specific factors. 

Table 13-1 presents cost associated with the implementation of Alternative 2. Alternative 2 costs 
include rcs and existing access restrictions, construction of a fmger dike and placement of riprap, 
monitoring well abandonment and replacements, debris relocation, construction of a landfill gas 
collection system, long-term groundwater and soil gas monitoring, 5-year site reviews, limited 
site grading, survey monument installation, facility inspection and maintenance, and site closeout. 
These costs are intended to be used for comparative purposes in this FS and not for budgeting or 
planning purposes. Appendix J presents a more detailed discussion of the costs associated with 
Alternative 2. 

The present worth for Alternative 2 is estimated to be $3,539,475. 

8. State Acceptance. The review of Alternative 2 as part of this FS effort is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following 
the public review process. 
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Table 13-1: Alternative 2 - Cost Estimate Summary 

i 
Cost Category I Capital Costs· 

Detailed Analysis of Alternatives 

i Operation and 
! Maintenance Costs· 

Direct Costs 

Design i 
, $79,087 i 

............... _-.. _--.-._--..... --.-....................................................... --....... - .................................. - .... ·· .. t·· .. ··--_···· .. ·························· .. ·········-······t· .. -·_-· .. ·---··-············-··············· .. .. 
$50,940 i 

'---·-.... · .... ; ...... ·'· ............ ' ............ ·' ............ ·-.. -.... ·-$ .. ~1·~70.:.77: .. :: .. 28.::.53:.:76.::::::1., ..... ;;.= .. ::=:.:.:::.:.-.. :.:.: .. ::::::: ..... :=:.=:=~:: 
........ , ... _ ... __ .............................. _-, --_. __ .......... . 

Land Use Controls (Capital) 

Site Grading (Capital) 

Drainage Improvements (Capital) 
····.· ..... ,··············· .... H_. ____ ... _· .. ···· ............. " .......... , .......................... __ ............................. , ................... 1' .................................... - ... _-

SG WelllnstallslMonitoring Well Abandonments (Capital) 

Debris Relocations (Capital) 

Active Landfill Gas Collection System (Capital) 

Passive Landfill Gas Collection System (Capital) 
..................... ---.----.................... .. ...................... - .......... - ... _-_ ........................ , ....................... , .................. __ .-.......... ; ............................ , .................................. , ............ - .............. - .. -i--......................... , ............................................... , ................... . 

Operation and Maintenance Costs 

Long Term Monitoring (Years 1-5) 

Long Term Monitoring (Years 6-30) 

Monitoring Well Replacements (10 years) 

Monitoring Well Replacements (20 years) 
.............. __ ........ --...................................... -.................................... - ................ _ .. _ .................................. · .... · ................ · .. _ .... -·_ ...... 1 ............ , ............ , ............ , ............. , ............ , ................ - ....... --j_ ................. _ .. _ .......... , ............ , ................................ - ..... . 

5-Year Review 

Site Closeout 

Subtotal Costs 

Contingency (20%) b 

Total Costs 

...................... _ .. _ ............... __ ........................................................ __ ~~~~ .. ~ .. !..~ .. ~.~~ ... ~.!.=.~~.~~~~~.'_ 2_..;-._._ ..... . 
Present Worth" i 

Notes: 
• Individual costs presented in this table for each line item do not constitute present value costs. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

C Base year of 2008. .. ... , 

13.2.3 Alternative 3 - Containment, Monitoring, and Institutional Controls 

13.2.3.1 AL TERNA TlVE 3A - CONTAINMENT WITH EVAPOTRANSPIRA TlON COVER 

Alternative 3a is a combination oflandfill capping, lCs, access restrictions and monitoring. The lCs, 
access restrictions, and monitoring are similar to those associated with Alternative 2, but with 
provisions for protecting the integrity of the landfill cap and erosion control features. Monitoring 
will be used to assess the effectiveness of the remedy. A typical cross-section of Alternative 3a is 
shown in Figure 12-1. 

Description 

Monitoring and Inspections. Environmental monitoring for Alternative 3a would be conducted at 
currently existing monitoring locations. At AA 3, landfill gas and groundwater would be monitored. 
Security measures (fences, signs, and locks) would be inspected and repaired as required. 
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• Landfill gas monitoring for AA 3 would be performed using periodic gas sampling and 
analysis of three existing triple nested perimeter gas wells (PGl through PG3). An active 
landfill gas collection system or gas vent system is proposed to be installed in accordance 
with CIWMB monitoring protocoL Compliance landfill gas monitoring probes will be 
installed within 50 feet of the waste boundary. This will act as an early warning feature for 
the initiation of the landfill gas collection and treatment to prevent migration of landfill gas 
above Title 27 CCR thresholds at the 100-foot compliance point. 

• Groundwater monitoring, consistent with Title 27 CCR capping requirements, would be 
performed from five existing monitoring wells to assess if groundwater quality is being 
degraded. 

This alternative includes minimal consolidation of waste, placement of a single layer of native-soil 
cap over the landfill, construction of surface-water drainage control, and construction of run-on and 
runoff structures. Existing soil cover over the landfill would be excavated, backfilled, compacted 
and graded making it unnecessary to import large quantities of additional soil from off-site. 
However, clean soils from borrow sources will be used for constructing some of the foundation layer 
and the vegetative cover. 

The landfill cap will consist of a 4-foot-thick single layer ET soil cap designed to prevent exposure 
and reduce infiltration through the cover. The cover would be graded to prevent ponding. The soil 
cover will be clean imported fill that will be compacted to achieve a permeability that would offer 
equivalent protection as a state-prescribed cover as specified in Title 27 CCR. 

Evaluation. Individual evaluation of Alternative 3a with respect to the nine NCP criteria is provided 
in the following subsections. 

1. Overall Protection of Human Health and the Environment. The ET soil cover in Alternative 
3a would be constructed using clean off-site soiL Consequently, Alternative 3a will eliminate 
soil-related risks by removing the pathway for inhalation, ingestion, and dermal contact with 
soils. Grading of the cap provides added assurance that ponding would not occur and 
prevents potential future impacts to groundwater. 

2. Compliance with ARARs. Data collected to date do not indicate that groundwater has been 
impacted due to waste placement. In addition, construction of a landfill cover will prevent 
infiltration and will significantly reduce the potential for groundwater to be degraded. 
Monitoring will be conducted as part of this alternative to assess the effectiveness of this 
alternative. 

Dust suppression would be used during grading activities to control dust and comply with 
visible emissions nuisance and fugitive-dust standards regulated by SCAQMD rules and are 
identified as chemical-specific ARARs for air. 

Potential action-specific ARARs for this alternative relate to construction of an engineered 
alternative to the prescriptive final cover for municipal landfills, groundwater monitoring, 
landfill gas control and monitoring, waste excavation during consolidation, and post-closure 
maintenance. Since the landfill gas concentrations at AA 3 are relatively low, the landfill 
gas-closure requirements are limited to monitoring. Appendix H lists the substantive 
provision of Titles 22, 23, and 27 CCR, and 40 CFR 258 pertaining to landfill closure and 
post-closure and identifies the most stringent (or controlling) potential ARARs. 
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The UNSAT-H modeling was performed to demonstrate that the ET soil cover would meet 
Title 27 CCR final cover requirements and would be an acceptable engineered alternative to 
the prescriptive cap. Results from the UNSAT-H modeling are provided in Appendix K. 

Alternative 3a involves excavation, relocation, and consolidation of waste. The U.S. EPA 
has determined that disposal occurs when waste is placed in a land-based unit. However, 
movement within a unit does not constitute disposal or placement, and at CERCLA sites, an 
area of contamination can be considered comparable to a unit. Therefore, movement or 
consolidation within the landfill site does not constitute placement, and RCRA land-disposal 
restrictions are not triggered (U.S. EPA 1989b). 

In summary, Alternative 3a is expected to meet all ARARs and provide protection equivalent 
to Title 27 CCR prescriptive cap. 

3. Long-Term Effectiveness and Permanence. Consolidation and capping are reliable remedial 
technologies for a landfill provided that the cap is properly designed, constructed, and 
maintained. Capping is designed to prevent infiltration and potential future impact to 
groundwater. 

The native soil cap in Alternative 3a is resistant to desiccation and resultant cracking. 
Typically, deeply rooted plants negatively impact other landfill covers by breaching the 
barrier layer. However, they are an integral part of the ET soil cover because the roots of 
these plants tend to increase the depth of the evapotranspiration zone and reduce infiltration 
into the landfill. 

The ET cover meets the requirements of the land reuse, as AA 3 is to be part of low-density 
residential. 

The UNSAT-H modeling has been performed to evaluate if the ET soil cover would meet 
CCR Title 27 CCR final cover requirements and would be an acceptable engineered 
alternative to the prescriptive cap. The predicted water balance is provided for each year of 
the 10-yr simulation period, which is based on climatic conditions for the site from 1980 
through 1989. Based on this, the predicted annual drainage ranges from less than 0.001 
inches to 1.685 inches (0.002 em to 4.282 cm). Results from the UNSAT-H modeling are 
provided in Appendix K. 

Groundwater and landfill gas monitoring would be conducted to comply with the controlling 
ARARs noted in Appendix H. The base transfer considerations have necessitated the design 
and installation of a landfill gas-collection and treatment system. However, the landfill gas 
collection and treatment will be triggered only if soil-gas concentrations exceed thresholds at 
the 100-ft buffer boundary, at perimeter soil-gas monitoring locations or at any facilities at 
the site. 

The long-term effectiveness of the landfill cap itself is dependent upon maintenance and the 
continued application of lCs and access restrictions. The following measures are included in 
Alternative 3a to assure long-term effectiveness and permanence: 

• Continued inspection and maintenance of the cap (including surface water run-on and 
runoff controls, final cover grades, settlement, erosion, and vegetative cover). 

• Enforcement oflimited future land use at AA 3. 
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• Landfill gas and groundwater monitoring. 

• A 5-year review of this alternative is required under the NCP because wastes remain on 
site. 

4. Reduction in Toxicity, Mobility, or Volume through Treatment. There would not be an 
appreciable reduction in the volume of landfill materials as a result of implementation of this 
alternative. However, mobility in the form of infiltration and leaching through the landfill would 
be prevented and controlled by capping. 

5. Short-term Effectiveness. Alternative 3a involves excavation, consolidation, grading, construction 
of a landfill cap, and construction of surface-water drainage controls. Risks associated with 
exposure of site personnel to dust emissions and direct contact with impacted soil/waste during 
excavation would be minimized using dust suppressants and PPE. PPE would also be used 
during groundwater sampling to prevent direct contact with the impacted groundwater. Exposure 
of the community or to site construction workers may occur through inhalation of fugitive dust 
that is windborne over a distance of 114 mile south or west of the site. 

Exposure of the community is expected to be minimal due to the short time required to excavate 
and consolidate landfill materials and the use of dust suppressants and vapor monitoring to 
prevent off-site releases of contaminants. Heavy equipment will conform to the specifications of 
the California Occupational Safety and Health Administration (Cal-OSHA). Only authorized 
personnel will perform heavy-equipment operation. 

Safety devices provided with the machinery, including seat belts, would be used at all times. 
Personnel not trained or not directly involved in the work area would keep a safe distance. 
Trained personnel directly involved in the operation would avoid moving into the path of the 
operating equipment or into blind spots of the operator. 

The time required for completion of the remedial response objectives is approximately 3 months 
and includes site preparation, cap placement, drainage controls, erosion controls, installation of 
active landfill gas collection system, passive trenches and perimeter gas monitoring wells, and 
contract closeout. 

6. Implementability. Excavation, consolidation, and capping are reliable and well-established 
technologies that can be readily implemented using widely available commercial services, 
materials, and equipment. The standard equipment and machinery used for excavation, loading, 
and transportation, as well as the installation of the native cap, would be readily available. Should 
any technical problems occur with the equipment or machinery, a minimum delay in schedule 
would result from equipment/machinery substitution. ICs and access restrictions for land and 
groundwater use are also readily implementable. 

Fugitive dust and potential (but unlikely) VOC emissions would be monitored using portable 
emission monitors during construction activities. Long-term landfill gas and groundwater 
monitoring would be conducted using commercially available equipment. 

7. Cost. The cost estimate for Alternative 3a includes the construction of a single layer cap 
otherwise known as an ET landfill cover system, stormwater control system construction, the 
implementation of ICs and existing access restrictions, monitoring well abandonments and 
installations, debris relocation, construction of a landfill gas collection. system, long-term 
groundwater and soil gas monitoring, access road construction, 5-year site reviews, facility 
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inspection and maintenance, and site closeout. A summary of the costs for Alternative 3a is 
provided in Table 13-2. Cost-estimating details, including assumptions and RACER input 
parameters, are provided in Appendix J. 

The present worth for Alternative 3a is estimated to be $5,448,664. 

8. State Acceptance. The review of Alternative 3a as part of this FS effort is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following the 
public review process. 

Table 13-2: Alternative 3a - Cost Estimate Summary 

Cost Category 

Direct Costs 

Design 

i 
i Capital Costs· 
i 

$110,381 

i Operation and 
I Maintenance Costs· 

_ ........................... -............................... - .................. -................................................... ---.-... --..... -............. -................................... --...... -.-+-.-.. - .. --.-.... -.................................................... ···i----·-... ···-··-·-... -·· .................. -....... -........ . 

$1,566,972 I ET Cover (CapitalL 
............. -.... -.. -.. ---............ -....................... ---.......... ~.-.......... -.. - ... -... -.... --.. - ············t-···· ...... ·-···· .... --.-... - ...... _ .. --

(C:i!~i;:~~ng w_ell_A~~.~~.:~.:.:~~:~I.::a~~ .. _~~M:~'.~:.~i.ng Eyje_n .. _si_o_n._.s ................. + .......................................................... $ ... _8 .. _0,_4_00_1_ ....... _ ....... _ ....... _ .................... _ ........... _ .. __ _ 

Active Landfill Gas Collection System (Capital) $234,853 i 

Passive Landfill Gas Collection System (Capital) 

Land Use Controls (Capital) 

Debris Relocation (Capital) 

Operation and Maintenance Costs 

Long Term Monitoring (Years 1 ... 5) 

$81,8791--... ··············-·-····· .. ·················· ..................... -

. ·-·······-$5CJ":·940···r-···-···-···- --... -............ -........... . 

! 
$538,703 1 

... I $534,293 
······ .. ····························,·t ...... - ... --.. - .. -~.-.-.-.--............... . 

5 ... Year Review 
.......... j. ............................. ---... ----.. -....... = ... 1....-.. -......... .. ....................... _~_~~?_4_1 ,_07_1 ..... _ 

$292,943 

Long Term Monitoring (Years 6-30) 

.......................... -..... - ... _ ......................... , ..................................... _ .......... _ .. _ .......... _-_. __ . __ .;.... .......... _ ... - ............................................ _--
Monitoring Well Replacements (10 years) ... ! $138,484 .......... _-_ ..... _ .. _ .... - .......................................................... _-_ ..... _ .... _-+-_ ..... __ ......... _-_ ........................................ _ ....... \-_ ...... _ .. _._--_ ................................. _ .... -
Monitoring Well Replacements (20 years) ! $138,484 , ............. _ ..... _-.................................................... __ .... +._--

- I $100,529 Site Closeout 
............. _--_ ....................... " ............................ _-_ ..... " .......... _--_ ....................................................... __ ........ _ .......... . ........ -....... ,.~ ........ . 

Subtotal Costs I $2,664,127 I $2,745,804 --------+-_ ............... -....................................... _ ..... _ ... _ ... + ....... _ ..... _ ....... _ .... _ ......................................... -. __ .... _._-
$549,161 

Total C $3,294,965 -"-_ .. --.--- ................ -.... ---.. -_ ................... -........................................ ·--.. T ...... -_ ... -.. --... -..... --
Grand Total Alternative 3a i $6,459,654 

................... _----_ ... __ ..... _.. .~ ......... . . ...... _._------_ ............................................................ _ .. _._--
Present Worth" ( $5,448,664 

Notes: 
• Individual costs presented in this table for each line item do not constitute present value costs .. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

C Base year of 2008. 

13.2.3.2 AL TERNA TlVE 38 - CONTAINMENT WITH TITLE 27 PRESCRIPTIVE CAP 

Alternative 3b uses three layers required for a Title 27 CCR prescriptive cap. These layers include a 
minimum 2-foot-thick foundation layer, a barrier layer (consisting of a minimum I-foot-thick 
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compacted clay), and a 2-foot-thick soil cover layer for vegetation. A typical cross section of 
Alternative 3b is presented in Figure 12-2. 

Description 

Monitoring and Inspections. Environmental monitoring for Alternative 3b would be conducted at 
currently existing monitoring locations. Landfill gas and groundwater would be monitored. Security 
measures (fences, signs, and locks) would be inspected and repaired as required. 

• Landfill gas monitoring for AA 3 would be performed using periodic gas sampling and 
analysis of three existing triple-nested perimeter gas wells (PG1 through PG3). An active 
landfill gas collection system or gas vent system is proposed to be installed in accordance 
with CIWMB monitoring protocol. Compliance landfill gas monitoring probes would be 
installed within 50 feet of the waste boundary. This would act as an early warning feature for 
the initiation of the landfill gas collection and treatment to prevent migration of landfill gas 
above Title 27 CCR thresholds at the 100-foot compliance point. 

• Groundwater monitoring, consistent with Title 27 CCR capping requirements, would be 
performed from five existing monitoring wells to assess if groundwater quality is being 
degraded. 

Evaluation. Individual evaluation of Alternative 3b with respect to the nine NCP criteria IS 

provided in the following subsections. 

1. Overall Protection of Human Health and the Environment. Since the vegetative soil cover in 
Alternative 3b would be constructed using clean off-site soil, this alternative will eliminate 
soil-related risks by removing the pathway for inhalation, ingestion, and dermal contact with 
soils. With the consolidation of wastes, Alternative 3b will eliminate long-term risk 
associated with these waste areas. Grading of the cap provides added assurance that ponding 
would not occur and prevents potential future impacts to groundwater. Alternative 3b also 
prevents infiltration into landfill contents, thus reducing potential impacts for revegetation 
with annual grasses resulting in low maintenance. 

Annual inspection and maintenance would be performed to identify and remove plants with 
deep root systems that could compromise the integrity of the barrier. Monitoring and 
maintenance would be used to assure continued integrity of the landfill cap. ICs and access 
restrictions will be used to protect the cap and to prevent exposure to groundwater. Because 
the wastes would remain on site, a 5-year reevaluation would be required under the NCP. 
Monitoring of landfill gas from perimeter monitoring probes, active landfill gas collection 
wells and passive trenches, and groundwater will be used to assess the effectiveness of the 
remedy. 

2. Compliance with ARARs. Data collected to date do not indicate that groundwater has been 
impacted due to waste placement. In addition, construction of a landfill cover will minimize 
infiltration and will significantly reduce the potential for groundwater to be degraded. 
Monitoring will be conducted as part of this alternative to assess the effectiveness of this 
alternative. 

Alternative 3b meets chemical-specific, location-specific, and action-specific ARARs, as 
discussed for Alternative 3a. In addition, the installation of the Title 27 CCR landfill cap 
meets the prescriptive design requirements, in contrast to the engineered alternative discussed 
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for Alternative 3a. Groundwater and landfill gas monitoring will be conducted to comply with 
the substantive requirements Titles 22 and 27 CCR respectively, identified as potential 
ARARs (see Appendix H). Former MCAS El Toro transfer considerations have necessitated 
the design and installation of a landfill gas-collection and treatment system. However, the 
landfill gas collection and treatment will be triggered only if soil-gas concentrations exceed 
thresholds at perimeter soil-gas monitoring locations or at any facilities at the site. 

3. Long-Term Effectiveness and Permanence. In general, installation of the Title 27 CCR 
prescriptive landfill cap provides an adequate and reliable long-term remedial response. The 
effectiveness, reliability, and adequacy of this remedial technology have resulted in its 
selection as the presumptive remedy for landfills. However, there are three anticipated 
concerns with a clay cap: (1) potential to crack when desiccated, (2) its low resistance to 
cracking from differential settlement, and (3) the difficulty of repairing the cap if it becomes 
damaged. Although a 2-foot soil cover and revegetation are used to protect the clay barrier, 
the semiarid climate at Former MCAS El Toro could cause drying and cracking of the clay 
barrier if prolonged number of dry years occur. Differential settlement is common as wastes 
in a landfill consolidate over time and could result in breaches in the clay barrier. Monitoring 
and inspection would need to be used to assure the continued integrity of the clay barrier. 

Following completion of construction, the cap would be inspected quarterly for signs of 
erosion, settlement, subsidence, or invasion by burrowing animals or deep-rooted vegetation. 
Quarterly inspections will continue until site conditions stabilize and complete revegetation 
occurs. The frequency of monitoring would be reevaluated at 5-year intervals. Signs of 
unexpected settling or subsidence would be addressed immediately by repairing the affected 
areas. 

The UNSAT-H modeling has been performed to evaluate the effectiveness of the Alternative 
3b cap in preventing infiltration. The predicted water balance is provided for each year of the 
10-yr simulation period, which is based on climatic conditions for the site from 1980 through 
1989. The predicted annual drainage for Alternative 3b ranges from less than 0.606 inches to 
6.031 inches (less than 1.540 cm to 15.319 cm). Results on the UNSAT-H modeling are 
presented in Appendix K. 

Alternative 3b involves excavation, relocation, and consolidation of waste within the revised 
landfill footprint. The U.S. EPA has determined that disposal occurs when waste is placed in a 
land-based unit. However, movement within a unit does not constitute disposal or placement, 
and at CERCLA sites, an area of contamination can be considered comparable to a unit. 
Therefore, movement or consolidation within the landfill site does not constitute placement, 
and RCRA land-disposal restrictions are not triggered (U.S. EPA 1989b). 

The installation of an active landfill gas collection system (serving in an inactive or passive 
venting mode until triggered) and the passive trenches within the compliance zone would 
assist in monitoring for landfill gas inside the waste itself, providing an early warning feature. 
These landfill gas control measures would eliminate potential risks to human health. 
However, once adequate landfill gas data are collected from the compliance landfill gas 
monitoring probes at the perimeter, and with the concurrence of the CIWMB, monitoring 
would be discontinued and ICs and access restrictions would be removed. 
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4. Reduction in Toxicity, Mobility, or Volume through Treatment. Mobility, in the form of 
infiltration through the landfill, would be prevented and controlled by capping. There would 
not be an appreciable reduction in the volume of landfill materials. 

5. Short-Term Effectiveness. Alternative 3b involves excavation of waste, construction of a 
landfill cap, construction of surface-water drainage controls, a landfill gas-collection system 
consisting of active vertical extraction wells and passive trenches and migration monitoring 
well system. Risks associated with exposure of site personnel to dust emissions and direct 
contact with impacted soil/waste during excavation would be minimized using dust 
suppressants and PPE. PPE would also be used during the groundwater sampling to prevent 
direct contact with any potentially impacted groundwater. 

Exposure of the community or personnel at Former MCAS EI Toro to site construction 
activities may occur through inhalation of fugitive dust that is windborne over a distance of 
114 mile south or west of the site. Exposure of the community is expected to be minimal due to 
the short time required to excavate and consolidate landfill materials and the use of dust 
suppressants and vapor monitoring to prevent off-site releases of contaminants. 

Heavy equipment will conform to Cal-OSHA specifications. Only authorized personnel will 
perform heavy-equipment operation. Safety devices provided with the machinery, including 
seat belts, would be used at all times. Personnel not trained or not directly involved in the 
work area would keep a safe distance. Trained personnel directly involved in the operation 
would avoid moving into the path of the operating equipment or into blind spots of the 
operator. 

The time required for completion of the remedial response objectives is approximately 3.9 
months and includes site preparation, cap placement, drainage controls, gas collection and 
monitoring system controls, erosion controls, revegetation, and contract closeout. 

6. rmplementability. Consolidation and capping are reliable and well-established technologies 
that can be readily implemented using widely available commercial services, materials and 
equipment. The standard equipment and machinery used for excavation, loading, and 
transportation, as well as the installation of the cap, would be readily available. Should any 
technical problems occur with the equipment or machinery, a minimum delay in schedule 
would result from equipment/machinery substitution. rcs and access restrictions for land and 
groundwater use are also readily implementable. 

Some of the existing soil cover material would be used for the foundation of the landfill cap. 
Clean soil for the remaining foundation layer and the vegetative layer is available from an on­
site borrow source. This borrow source is readily accessible. However, clay material would 
have to be imported to the site from off-site borrow areas. Importing clay material would 
increase the costs of this alternative, particularly as the distance of the potential off-site borrow 
sources from the site increases. 

Fugitive dust and potential (but unlikely) VOC emissions would be monitored using portable 
emission monitors during construction activities. Long-term landfill gas and groundwater 
monitoring would be conducted using commercially available equipment. 

7. Cost. The estimated costs for the implementation of Alternative 3b includes a state­
prescriptive landfill cover system, stormwater control system construction, the implementation 
of rcs and existing access restrictions, monitoring well abandonments and installations, debris 
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relocation, construction of a landfill gas collection system, long-term groundwater and soil gas 
monitoring, access road construction, 5-year site reviews, facility inspection and maintenance, 
and site close-out. A summary of the costs for Alternative 3b is provided in Table 13-3. Cost­
estimating details, including assumptions and RACER input parameters, are provided in 
AppendixJ. 

The present worth for Alternative 3b is estimated to be $5,660,178. 

8. State Acceptance. The review of Alternative 3b as part of this FS effort is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following 
the public review process. 

Table 13-3: Alternative 3b - Cost Estimate Summary 

Cost Category I Capital Costs' 
I Operation and 
I Maintenance Costs' 

Debris Relocation (Capital) $538,703 i 
Operation and Maintenance Costs 

_ ................ ~Sl_t:l9 .. I.f:l.r.:r!' ... ~Sl.r::'.it<>.~ing.rY..f:l.?E:>. .... ~ .. :.?2... ................ __ . ___ ......... . ... -... -J ... ---.. - i $534,293 . .................................. \._-_._ ........................................ . 
............ _ .... ~Sl.r::'9 . .!.f:l.r.:r!' .. _~Sl.r::'!!Ql:ir::'g_(ye?.!:.~E:l.:.~_QJ. ....................... ______ .. __ .................... _ ................ ___ ... ,. _____ ._ ... _ ... _ ................................................... 1 ...... _._. __ ._ ... ___ .. _~l,_?~.~,Q?~ .... _. 

=-~;~r.~~;~~~~1.·::~;i~~~.~.f:l..r.'.!~ . .(~i~~~~~i::::::::· ............... -~-===:::::::: .......... :.::.::.j:.:::::::::::.:..::.:-~=~:~ ... : .. ::.:.~=:~:·1···:.:····::·:::·:::::::::::::::.::::::::::··· .. ·::::::.:'i.:~:;;t 
.................. Moni!9_~ir::'gWeIL.B~p.I?.~~~~.~.!~ . .(?_9_y.ea~~t_ ....................................... __ ._. ____ ................... 1-....... _ ................. ______ .. __ .1_ .. _ ................... ___ ........ _ ........ _l~.~.!3..,.~84 

Site Closeout ._._._ .... ___ ._ ..... _._._._ ................................. _ ............. _ ... _._ ... _ .. __ \ .. _._ .......................... _ .......... _ .... _ .... _ ... _ ...................... !._ ..... __ ... ____ .~.!QQ.,.??.~ .... . 
Subtotal Costs i $2,840.418 ! $2,745,804 ............ -...... ---.-.--.-.... -.~:=.:::::::::::::.-===~:=._~...... .. ······ .... ::= ...... _ ... f.~~!i~~~~~;:i~9.°~l~--.I=~==~:::::::::: ...... i.§.~§ .. ??~:·::I.:::.=--=--·-·-... -:: ... :::.::·$549,i§.i"···· 

Total Costs I $3,376,202 ! ........... _~!?_~4.,~.§~ 
~=:::::::::: .. : ............. ::::::::: .... :.::::::::~=_::·:·····-=~===::::::·····:·§.·~~~~::!~t<.J..I~~~;~·;~·~!i.;.;.::~:~::.:r:::::::::· ... ····---·---·-····················-·-···$~~~;:i!.1.~.!................. ................... _ ................... _ .... . 

Present Worth" I $5,660,178 
Notes: 
a Individual costs presented in this table for each line item do not constitute present value costs. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

C Base year of 2008. 
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13.2.3.3 AL TERNA TlVE 3c - CONTAINMENT WITH MODIFIED TITLE 27 PRESCRIPTIVE CAP WITH 

GEOSYNTHETIC CLAY LINER 

Alternative 3c is a variation of Alternative 3b that replaces the low-permeability clay layer with a 
GCL. Individual evaluation of Alternative 3c with respect to the nine NCP criteria follows. 

1. Overall Protection of Human Health and the Environment. Alternative 3c renders the 
exposure pathways for human health and the environment due to direct exposure, inhalation, 
and ingestion of soils incomplete. Soils-related risks are removed if the alternative is 
implemented. The cap also provides protection for human health by reducing infiltration into 
landfill contents, thus minimizing further impacts to groundwater. The 2-foot-thick native 
soil cover will also provide sufficient soil thickness for revegetation of the cover with annual 
grasses. Inspection and annual maintenance will be used to identify and remove plants with 
deep root systems that could impact the integrity of the GCL. Monitoring and maintenance 
will be used to assure continued integrity of the landfill cap. Because the wastes will remain 
on-site, a 5-year reevaluation is required under the NCP. 

2. Compliance with ARARs. Alternative 3c meets chemical-specific, location-specific, and 
action-specific potential ARARs as discussed for Alternative 3a. In addition, the installation of 
the modified Title 27 CCR prescriptive landfill cap meets the potential action-specific ARARs 
for the landfill final cover construction. Groundwater and landfill gas monitoring will be 
conducted to comply with requirements of Titles 22 and 27 CCR that have been determined to 
be potential ARARs (see Appendix H). 

3. Long-Term Effectiveness. The GCL is resistant to desiccation, can withstand large differential 
movement, and provides a permeability significantly less than 10.6 cm/s. Thus Alternative 3c 
is both reliable and an adequate option for long-term effectiveness and permanence, including 
O&M and management. 

Because dry bentonite in the GCL is more permeable to landfill gas, landfill gases could 
continue to be released to the atmosphere above the landfill. This is considered to be 
acceptable due to very low concentrations of gases being emitted. Former MCAS EI Toro 
transfer considerations have necessitated the design and installation of a landfill gas-collection 
and treatment (serving in an inactive or passive venting mode until triggered) and the passive 
trenches within the compliance zone. This would assist in monitoring for landfill gas inside the 
waste itself, providing an early warning feature. However, once adequate landfill gas data are 
collected from the compliance landfill gas monitoring probes at the perimeter, and with the 
concurrence of the CIWMB, monitoring would be discontinued and lCs and access restrictions 
would be removed. 

4. Reduction of Toxicity, Mobility, or Volume through Treatment. Reduction of inorganic 
landfill contaminant toxicity in groundwater is expected to occur through precipitation. In 
addition, contaminant mobility, in the form of infiltration and leaching of the landfill material, 
will be prevented and controlled by capping. There would not be an appreciable reduction in 
volume. 

5. Short-Term Effectiveness. Alternative 3c involves waste consolidation; grading, and 
compaction; constructing a landfill cap; and constructing surface-water drainage controls. 
Potential exposure and protection procedures for workers engaged in construction activities at 
AA 3 will be addressed in the site-specific HSP. Risks associated with exposure of site 
personnel to dust emissions and direct contact with impacted soil/waste during consolidation 
activities will be minimized using dust suppressants and PPE. The PPE will also be used 
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during groundwater sampling to prevent direct contact with any potentially impacted 
groundwater. 

Exposure of the community or personnel at Former MCAS E1 Toro to site construction 
activities may occur through inhalation of fugitive dust that is windborne over a distance of 
114 mile south or west of the site. 

Field activity associated with the installation of the GCL in Alternative 3c is less extensive 
than that required for installation of clay or soil/bentonite mix barrier layers. GCL is simple to 
construct and can be rapidly installed. GCL is a manufactured hydraulic barrier consisting of 
sodiumlbentonite clay sandwiched between two layers of geotextile that are held together by 
needling, stitching, or adhesives. The GCL rolls can be placed immediately over the completed 
and prepared foundation layer and can be unrolled,· thus requiring very little specialized 
equipment or labor. No welding for the installation of the GCL is needed. The GCL layer 
edges are overlapped with a bentonite layer between the overlaps. 

Heavy equipment will conform to Cal-OSHA specifications. Only authorized personnel will 
perform heavy-equipment operation. Safety devices provided with the machinery, including 
seat belts, would be used at all times. Personnel not trained or not directly involved in the 
work area would keep a safe distance. Trained Personnel directly involved in the operation 
would avoid moving into the path of the operating equipment or into blind spots of the 
operator. 

The time required for completion of the remedial response objectives is approximately 3.4 
months and includes capping, and construction of drainage controls, erosion controls, and gas 
migration monitoring well system. 

6. Implementability. GCL as a low-permeability layer in a landfill cap is a proven and reliable 
technology. The material is readily available and easily installed by contractors. Specialty 
equipment is not required. 

7. Cost. The cost estimate for Alternative 3c includes the construction of a GCL cover system, 
stormwater control system construction, the implementation of ICs and existing access 
restrictions, monitoring well abandonments and installations, debris relocation, construction of 
a landfill gas collection system, long-term groundwater and soil gas monitoring, access road 
construction, 5-year reviews, facility inspection and maintenance, and site closeout. A 
summary of the costs for Alternative 3c is provided in Table 13-4. Cost-estimating details, 
including assumptions and RACER input parameters, are provided in Appendix J. 

The present worth for Alternative 3c is estimated to be $5,056,891. 

8. State Acceptance. The review of Alternative 3c as part of this FS is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following 
the public review process. 
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Table 13-4: Alternative 30 - Cost Estimate Summary 

Cost Category I Capital Costs' 
! 

i Operation and 
! Maintenance Costs· 

Direct Costs I 
_ .. P.E'l.~.i9!:l ............... _ ........ _ ...... _ ............ _. ___ ............................... ___ .................... _. __ ....... . ........................... _ ......... J~?,§.ZQ_ . .L ............................ _ .................................. __ 

-·-···~~~ii~~~~I-~~fi~~~ndo·nm·eniS7fnsiaiTs·GMWSiCasing ·Extensions··· ... ···········-·~~,?·§J··,Ql~·····I·········· .................. -..... .................. -..... - .. 

-.. .(g?p!!.?I)..... I $80,400 : ............................ --.... . 

_ ............. A~!i.Y-E'lJ:.a_n.gfl.I.I...Q.c:!.~ .. ~C?II.I?~!!C?!:l ... ~.Y~!.f:l.r.!l...{~pl!.?I) ........... _ ............................. --.-............... L .......... ~-....................... ~?...34,?.§?. ... ! ................. __ ..................... _ .. __ ._._._ ... . 
......... -~!~:iJ~~.~~~~~:.~c~~lil!;;!Q.~ ... ~.Y~tem (g?pi!?.D._ ...... __ ::~:~~·~·····I·······.····_·_·····.·.··.·.········_·· ........................ . 

Debris Relocation (Capital) $538,703 

Operation and Maintenance Costs 

___ .. h.C?!:l.9 ... !.fi:l!.'.!.1J\~c:>,~.i!9.r.!!:l9.r!'.fi:l.<:l~...1:!5.t ........... _ ................................. __ ................................... -.f-............................ - ................................. ___ ...... , .................................... _ ................ ~§.?4.,?.~.~ _ 

__ ._ ...... h.C?.Q9 .. !.fi:l!.!!l_t'~II.c:>,!:l.i.!9.r..i.Q9 . ..c!'.fi:l.<:l!.§ ... §:~.Qt ................. ___ ............................ ___ .................... --L .............. ---................... .......... - .............. ~.1 .. ,.§i1.,.Q?:L 

................ §.:yfi:l.?_r R_e_vi~'IY.: ................................... _ ................................... _ .......... _ ........................... _ ... -................... -.. --.1 .............. _-........................ . ...... _ ..................... !?~.?..,943 .. . 
$138,484 

...... H??,4..?4. 

.............. ___ .................. 1 ......... __ .......................... ~JgQ!!>..?~ .. 

... ____ ............ Subtotal 2,335,533 ! .................. ~.,?'.I:!>..,.?Q.'.I: .... . 

.. ____ ......... .. :.=~~~:===::::::::::::.~~ .. ~=::::::::::::::.::::::: .. ~... C~:~:!i~9;!!c:.Y.::(~:Q!;.i:::l·=~::::::::::::::::::~:::..._i.i~!.;~·?:3··r-·-~.::: .... ___ $..!>..'.I:~,J .. §.1 .. _ 
Total Costs i $2,772,916 i $3,294,965 ._........................... . .. _. __ ............. _ ............................ ----................................. --........ _........ ··························· .. ····r-·_·· .. ··············· ........ --.................................. ----.-.............. _-... _ ................................ _--

_._ ....................................... _ .................................................. __ ............................... Q.@!!~ ... !.~.t'l..I...~lternative 3c! ..................... __ ............................ ~~!Q.~?&~1.. ..... ___ ................................... _ 
Present Worth" $5,056,891 

Notes: 
• Individual costs presented in this table for each line item do not constitute present value costs. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

" Base year of 2008. 

13.2.3.4 AL TERNATIVE 3D - CONTAINMENT WITH MODIFIED TITLE 27 PRESCRIPTIVE CAP WITH 

FLEXIBLE MEMBRANE LINER 

Alternative 3d is a variation of Alternative 3a that replaces the low-penneability clay layer with an 
FML. Individual evaluation of Alternative 3d with respect to the nine NCP criteria follows. 

1. Overall Protection of Human Health and the Environment. Alternative 3d renders the 
exposure pathways incomplete for human health and the environment due to direct exposure, 
inhalation, and ingestion of soils. Soils-related risks are removed if the alternative is 
implemented. The cap will also reduce infiltration into landfill contents, thus minimizing 
further impacts to groundwater. The 2-foot- thick soil cover will also provide sufficient soil 
thickness for revegetation with annual grasses. Inspection and annual maintenance will be 
used to identify and remove plants with deep root Systems that could compromise the 
integrity of the FML barrier. Monitoring and maintenance will be used to assure continued 
integrity of the landfill cap. Because the wastes will remain on-site, a 5-year reevaluation is 
required under the NCP. 

2. Compliance with ARARs. Alternative 3d meets chemical-specific, location-specific, and 
action-specific ARARs as discussed for Alternative 3a. In addition, the installation of the 
modified Title 27 CCR prescriptive landfill cap meets the potential action-specific ARARs for 
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the landfill final cover construction. Groundwater and landfill gas monitoring will be 
conducted to comply with the requirements of Titles 22 and 23 CCR determined to be 
potential ARARs (see Appendix H). 

3. Long-Term Effectiveness. The FML is virtually impermeable to water. It will provide a 
permeability significantly less than lxlO-6 cm/s for extended periods of time if properly 
designed, constructed, and maintained. 

In addition, FML is not subject to desiccation in semiarid to arid climates and can withstand 
large tensile strains resulting from stretching and settlements. Thus, FML is both reliable and 
an adequate option for long-term effectiveness and permanence. 

4. Reduction of Toxicity, Mobility, or Volume through Treatment. Contaminant mobility, in the 
form of infiltration and leaching of the landfill, will be prevented and controlled by capping. 
There would not be an appreciable reduction in volume. 

5. Short-Term Effectiveness. Alternative 3d involves construction of a landfill cap, surface­
water drainage controls and a landfill gas-migration monitoring well system. Risks associated 
with exposure of site personnel to dust emissions and direct contact with impacted soil or 
waste during excavation would be minimized using dust suppressants and PPE. PPE would 
also be used during the groundwater sampling to prevent direct contact with any potentially 
impacted groundwater. 

Exposure of the community or personnel at Former MCAS EI Toro to site construction 
activities may occur through inhalation of fugitive dust that is windborne over a distance of 
1/4 mile south or west of the site. 

Heavy equipment will conform to Cal-OSHA specifications. Only authorized personnel will 
perform heavy-equipment operation. Safety devices provided with the machinery, including 
seat belts, would be used at all times. Personnel not trained or not directly involved in the 
work area would keep a safe distance. Trained personnel directly involved in the operation 
would avoid moving into the path of the operating equipment or into blind spots of the 
operator. 

The FML is expected to require less time to construct than clay or soil/bentonite liner and 
approximately the same time to construct as a GCL liner. The time required for completion of 
the remedial response objectives is approximately 3.7 months and includes capping, and 
construction of drainage controls, erosion controls, and gas migration monitoring well system. 

6. lmplementability. Use of FML as a low-permeability layer in" a landfill cap is a proven and 
reliable technology, and it is readily available and easily installed by contractors. The FML 
will be transported and installed using standard construction procedures. Specialized 
equipment will be required for welding the geomembrane sheets. A quality assurance/quality 
control program is required to ensure proper installation. 

7. Cost. Cost estimates for Alternative 3d include the construction of a FML landfill cover 
system, stormwater control system construction, the implementation of ICs and existing access 
restrictions, monitoring well modifications, abandonments, and replacements, debris 
relocation, construction of a landfill gas collection system, long-term groundwater and soil gas 
monitoring, access road construction, 5-year site reviews, facility inspection and maintenance, 
and site closeout. A summary of costs for Alternative 3d is provided in Table 13-5. Cost-
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estimating details, including assumptions and RACER input parameters are provided in 
AppendixJ. 

The present worth for Alternative 3d is estimated to be $5,515,928. 

8. State Acceptance. The review of Alternative 3d as part of this FS is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following 
the public review process. 

Table 13-5: Alternative 3d - Cost Estimate Summary 

Cost Category I Capital Costs' 
Operation and 
Maintenance Costs' 

-.. -~~~~~~~~::.:.--.-....... -............... ---.-.-- ........... _-....... -........................ _.-.. -. ... ................. ----................................. 1.---...... . 
__ . ___ .. fM.h ... g9..y~.r..(g~p.i!~!L __ ._ ............... _._-.-............................... - .............. -........................ -.--................................... t ... --_ .......... . 

Monitoring Well Abandonments/lnstall SGMWs/Casing Extensions 
: ...... ! ................. _._._ .......... _ ............... ---.... _._ ... _._ ........... -

_(g~pJ.!~11 .................... _ .............................. _ ................. _._ .. __ ._ ......... __ ._ .......... ___ ... _._ .................. _ ... _ ............................... ; ........................................................... '-.=-.:c,_ .. ; .. :; .. : ...... ! .................... _ .. __ . 

. __ ... _._ Ac!!Y~.h~f.1.9.fi.!! .. §~.~ .. g9..I.1.~c::~_Q~y~!~..'!l_(Capi!.~11 ___ .............. ______ .. _ ...... _ ....... ;..... .:: ...... [ ............................. _____ .. _ ...... _ ........ _ ... _. ___ .... _ ... . 

~¥~:~:~-........ --=-t~:~:-j--= 
_ ... __ ._~9.f.1g!.~.I!.':1 .. M.9.f.1.l!q.r..i.Q.g .. {ye~r.~~~L __ ..................... ---.-... ......... -...... -.-...... -.............. -....... 1..-.... - ................................. _- ··..1 .. . 
.. --..2::~e..~r._ .. I3~':!~~_ ..................... _ .................... ___ ........ _ ...... _ ...... _ ... __ .... _ ...................... __ ._.... ..../... ............ _._ ..................................... _ .. __ .............. + .......................... __ ..... _ ............... ~~.~?!!l...4..~_ ... . 
... __ . __ Mo!!i.!9.~.~g .. Y':{e.II_.I3.~pl.~p.~I!I~~!~ .. O . .Qyear~L._ ...... -----.--.... -........... --... -.-.-.-.......... i .............. _ ...... ___ .... __ .................... ____ .. _ ... ..j. ........ _ .............. _ .... ___ ............... ~.~.~.~!1~4. ... . 

........ M9...r:!L~O!!.~g .. Y.'{eli Re.pl.~c::~'.!.1 .. !:l!.1!~.{~.Q . .Y~9!.~L ......... - ............................ ---.-L- ....... _____ ................ __ 1._ ....................... ........ _._ ........ l~ .. ~?A?.~ .. 

........ ~.i1e. __ C_lo_s~C>.~L. __ ._ ... _ .................... __ ................................ __ ............................ _. ___ ._ ..... _ ............ -.... --.--r-.. -............... -... ---- ..... ---1-... -........... ---... -.$1 oo.!?~~ ... . 
$2,719,508 i .............. _ ....... _~?,.?4.!5..,.?Q.1 __ ····_·· .. ····· .. ·····_· __ · .. · .. ········· .. · .. ··· .. ·····_··r---

$512,445! __ ._ ....... _ ....... _._ ... _~_~~_!3.!..~ .. ~.L 
_ ........ _-_ .. _ ..... _ ...... _ ............. _-_.- ........... _---_ .... _ ............. _ .... .. g~~.!.~?.~ ..... i ............... _____ ............. _~~~294,~~.? __ 

............. _ ... _ .. __ ................. ___ ._.. .. §.r._c:l.'.ld Tot_c:l.L~.!!!.r.na!!y~.~~ .... L ... _ ...... __ ._ ..... __ .................. __ . ___ ~.~!.??~.!.~.~.!'I. .... _ .. __ ... _ ........ _._ .. _ .. _._._ .... ____ ... . 
Present WorthC I $5,515,928 

Notes: 
• Individual costs presented in this table for each line item do not constitute present value costs. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

C Base year of 2008. 

13.2.4 Alternative 4 - Clean Closure and Groundwater Monitoring 

Individual evaluation of Alternative 4 with respect to the nine NCP criteria is as follows. 

1. Overall Protection of Human Health and the Environment. Alternative 4 renders the 
exposure pathways incomplete for human health and the environment due to direct exposure, 
inhalation, and ingestion of soils. Soils-related risks are removed if the alternative is 
implemented. Clean Closure will reduce contaminant concentrations to levels that eliminate 
unacceptable risk. 
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2. Compliance with ARARs. Alternative 4 would include excavation of debris from AA 3 and 
disposal at an off-site disposal facility. The excavated debris from AA 3 is proposed to be 
stored in staging piles in accordance with the requirements at 40 CFR §264.554 identified as 
potential ARARs in Appendix H. If the debris exhibits the characteristics of the RCRA 
hazardous waste, substantive provisions of 40 CFR §264.554(d)(1)(i-ii), (d)(2), (e), (t), (h), (i), 
G), and (k) are potentially "applicable" ARARs for design, operation, and closure of the 
staging pile. However, if the debris does not meet the definition of RCRA or non-RCRA 
hazardous waste, the staging pile requirements would be potentially relevant and appropriate 
federal ARARs since COPCs in the debris are same or similar to the contaminants found in 
RCRA hazardous waste. In addition, Alternative 4 would comply with the requirements of 
Title 22 § 66264.114 as relevant and appropriate ARARs. Title 22 § 66264.114 requires that 
all contaminated equipment, structures and soils be properly disposed or decontaminated by 
removing all hazardous waste and residues during partial and final closure periods. 

3. Long-Term Effectiveness. Alternative 4 may require total dismantlement and removal of 
facilities. This may include removal of all buildings, vaults, tanks, transfer piping, and 
contaminated soil. This alternative would require a large quantity of soil for backfilling and 
would also require topsoil for revegetation. Use of the facilities (or the facility sites) after 
Clean Closure would present no risk to workers or the public from hazardous constituents. 
Since the landfill is clean closed, concerns about the long-term performance of landfill waste 
containment system components are also eliminated. 

Alternative 4 would also eliminate the need for potential future corrective actions, inspections 
and post-closure maintenance of the site. The chances of possible postclosure land uses of the 
facility are also increased. 

4. Reduction of Toxicity, Mobility, or Volume through Treatment. Alternative 4 involves the 
removal of the contaminant source and beneficial use of waste materials. Reduction of landfill 
contaminant toxicity occurs through the complete removal of all waste and waste residuals, 
including contaminated soils. 

5. Short-Term Effectiveness. Alternative 4 involves removal of all wastes and waste residuals, 
including contaminated soils. Risks associated with exposure of site personnel to dust 
emissions and direct contact with impacted soil and IDWs during excavation would be 
minimized using dust suppressants and PPE. The PPE would also be used during the 
groundwater sampling to prevent direct contact with the impacted groundwater. 

Exposure of the community to site construction activities may occur through inhalation of 
fugitive dust that is windborne over a distance of 114 mile south or west of the site. 

Heavy equipment will conform to Cal-OSHA specifications. Only authorized personnel will 
perform heavy-equipment operation. Safety devices provided with the machinery, including 
seat belts, would be used at all times. Personnel not trained or not directly involved in the 
work area would keep a safe distance. Trained personnel directly involved in the operation 
would avoid moving into the path of the operating equipment or into blind spots of the 
operator. 

6. Implementability. Use of Clean Closure alternative is a proven and reliable technology, and 
requires the characterization of the site including (1) the extent and character of the wastes 
present and (2) the levels and extent of any contamination remaining on site after waste 
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removal and disposal. A quality assurance/quality control program is required to assure proper 
completion of the process. 

7. Cost. The cost estimate for Alternative 4 (clean closure) includes excavation and removal of 
all buried construction debris at AA 3, groundwater and soil gas monitoring well 
abandonments, site revegetation, long term groundwater monitoring for 5 years, a 5-year site 
review, and site closeout. Costs for clean closure were estimated using three scenarios; 50% 
hazardous waste/50% non-hazardous waste, 25% hazardous waste/75% non-hazardous waste, 
and 100% non-hazardous waste. A summary of costs for Alternative 4 is provided in Table 13-
6. Cost-estimating details, including assumptions and RACER input parameters are provided 
in Appendix J. 

Costs for Alternative 4 are estimated at the following: 

Scenario 1 (50%/50%): The present worth for Alternative 4 under Scenario 1 is $37,292,950. 

Scenario 2 (25%/75%): The present worth for Alternative 4 under Scenario 2 is $31,139,872. 

Scenario 3 (100%): The present worth for Alternative 4 under Scenario 3 is $25,286,065. 

8. State Acceptance. The review of Alternative 4 as part of this FS is pending. 

9. Community Acceptance. Community acceptance of this alternative will be assessed following 
the public review process. 

Table 13-6: Alternative 4 - Cost Estimate Summary 

Clean Closure Scenario 1 (50% Hazardous Waste/50% Non-Hazardous Waste) 

Cost Category 

Direct Costs 

Operation and Maintenance Costs 

i 
i Capital Costs· 
I 

i Operation and 
. Maintenance Costs· 

._ .. __ J:.9.!:l9 .. !.fi'lJ!l:1 .. .M.q!:l.i.!Q.r..i.Q9{? .. X~.?..~.L .................................... ___ ............ _ .............. . . ___ ........................................................ + .......... ___ ............................ _~~~§., .. 526 

....... _ .. ~y.fi'l.?r .. R~y.iew ... _ ............................ __ ..................................... _ ... _............................................ . ........................................ ~~§., .. 1.?Q .... . 
....... ~.!!.fi'l. .. 9.lq~~Q.I:l_t __ ._ .... _ ................................. _ ... ____ ._ ............................... ___ .. _..... ! ......... ___ .......................... _._ .............. ...l ........... _ .... __ ..... _ ........................ .E?,1 .. ?.?. ... .. 

Subt~t~·i···c .. ostsr- $30,687,534 I .............. J.4..??,16Q .... . 

..... -....... -..... _-.. ~~:::: ... ::.: ... -..... -........ -.. ~~~ __ .:::::.::::::.:==-:::.:: ............ : .. ~~~'!!i.'!g~~y .. (~Q:~i~I=~:····:·· ................. ~$...6:··1··16,760····r: ........ : ...... : ......... ___ ............. ~??,§.;!? .. . 

__ ............................ _. ___ ...................... Total Costs i $36,804,294 i ............................. _ ..... ~???..?~f _ 
_ .... _ ... _ ............................. _ ...................... ···::~~ .. :::==~§~~~:~:::!~~t.al Ai!~~~~i.i.Y.~::~::(~~~~i.i.~ji::I::::::~::==::::::::::::::::::~:~=:::::::::~:~L3'30~~~!. ...................... ___ ._._ ........... _ 

Present WorthC I $37,292,950 
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Clean Closure Scenario 2 (25% Hazardous Waste/75% Non-Hazardous Waste) 

Cost Category Capital Costs· Operation and 
Maintenance Costs· 

Direct Costs I 

=·~=:~_~So:'~~:::~~~i{~~~i.i~"j")·········-··············.--.-...... -.................... --... -----........................... ···-·-····:······:·····:.1·············· ··········-----·······-$25:·;~~:;i;···j.·--------··-··· ................................. -.. -...... -.. 
............................. ....... -...................... - .. -......... --... --.- ............................................. -.- ....................... - .... -.-.... - .................. ··········-·················--···r-·--··--···---··---· ........................... - .. -.................. -

____ ... R._Iil.y.~g.Iil.!.?~9..r:1JQ§p.i.!9.IL.. ............. _.. . .. _ ..... _._. __ .. _ ... __ ._.~§~ .. ,.Q.?§_ .. .L .... _ .. _ ... __ ...... _ .. _ ... __ ....................... _ ............................. . 
. ~Q!:li.!9.!!!:l9Y.Y.Iil.!L~~?!:l.g9..!:l.r.r.!.Iil.!:1.~!l.!.gasin~~4,?~~ .. L ......... _ ....... _._ .......... ___ .. 

Operation and Maintenance Costs i 

_ .......... _ .... ~9._~g .. !.Iil.r.:r.r.! .... ~.<?!!!!?!i!:lg(?Y.Iil.9.~L._ .............. ________ ..... . .................... _ .. __ ._ ....... .1 1 ..................................... _ ......... _.~_~~.§.,.??.§ ..... . 
_ .............. ?:y..Iil.9.r .. RIil.Y..i.Iil.~_ ...................... _ ............. -.--........ -.-.................. --.... ---.. ----- ........................................1.

1

.. ........ : .... :.: .. :.=_==~:::::::]...~?§,.~?.Q .... . 
.... _ ........ _ .. §!!Iil._GJ().~.Iil..?'::l_t_._ ............................. _... . .................. __ ... ___ ._ .. __ .................................. . ... _j .......... --.... -----.... -... ..J. ......................................... __ ... _ .. _ .. _ .. E?,.~.??. ..... . 

....... _____ .. _ ............................................... _ .......... _ ..... ______ ..... _ .... ~.~.!:>.!9..~.~.I...~~li.!~._j_. . ........ _ ..... __ Jl25,?..~Q,...1.Q~ .... 1 ........................................... __ ... _._~j_~!l..,.~_!:>.Q ..... . 

... _____ ........... _ ...................................... _ .... _ ......... _ ...... _______ ~9.!:l!i!:lg~l.:l~y(~Q_O(~l.~_·l_· .. ... _ .. _ .. __ ~?,Q!:1.!,...1_()_? .... j....................................... ..... _. ____ ~??,E?;3..? .... _ 

...................... _._ .. _._ ... __ .. _ ...... _ ... _. __ .................. _ ............................. _ ...... _ ................... ____ ........................... .!9..~.~! ... ~~~!~-L ................................... -... -~;3..Q,~?~,~!§J ....................................... ___ .. __ ~§..?~, 792 

...................... _._. __________ ................................... §.r.?I!~ . .!9.!~!..AIt~~i1!!.Y.~ ... 4..(~.~~.!:l.?r~ .. ~Lj. .. _ .... _._ .... ___ . __ .. _....!!1.!.E.!.!..QQ.~.... ............ ___ . __ ... _ ............. . 
Present WorthC i $31.139.872 

Clean Closure Scenario 3 (100% Non-Hazardous Waste) 

Cost Category 

Direct Costs 

Capital Costs· Operation and 
Maintenance Costs· 

i 
............ p...Iil.~!gJ.1 ______ ._... . ...................... __ ...... ___________ ... _ ............................................. _ .. _._ ..... _1_ .... _ ........ _ ............. _ ... _ .............. _ .......... _.~.!:19.,.§.Q?.....,. __ .. _ ............ _ .. _._ .......... _._ ... __ .... _ ...... _ .. _. ___ _ 

............ _ ... p.!g.~9...!:!?_lJ..r..(G.?pi.!?.Il ....................................... --------.. -----............................................... -.. _.-.--.. -.1' ................................................. ~?.QA?§,?.~!J __ . __ .... _ .... _ .. _ .. __ ......... - .. -.... - ....... ---.--.. 

. _.R.~y~g~!?!i..o_n. .. (g.i:lp.i.!?..Il._ .................................... _____ .... ______. ..... ... ......... ....__ ................... ... ....... ......... 1!:>..1.,.Q?§_L_._ .. __ ... ___ ... _._ ..... _. __ _ 
I ..... _fy1gJ.1J!Q!ing.Y.Y.Iil.I.r ... ~~?:!:l9.9..!:l.r.r.!.Iil.!:l!~!.g?:~g.~~!Iil.!1~!9..J.1!l.(G.?pi!?.Il ......... _.j.._ ....... . $34,233 I 

. ............................................... _'!_ ........... _._ .................. ~ •..•..... ~-•.•..• - .......... --.--

Operation and Maintenance Costs I 
.................. ~~~gJ::.~rr.r.! ... !'J.Ig!:li.!9..!i.!:lg.(?.y.Iil.?.~J .. _... ___ ._ ........ _. __ .. _ ..................................................... __. __ , ...... .l?;3..~.,~.?E?....... 

5-Year Review .. .................................... -............... ·---t-=:=:~~=~: ..... :·-................ ~?~,~.?.9 __ 

Site Closeout ..... _j __ . . .......................................... _1 _____ ... _ ................ E.?,l~?....... 
Subtotal Costs ! $20,681,108 I ............ ~4.;3..?,1§Q._ 

······::::::::::::~~==:~=::~=:~~~~:~!i~:9~:~~y.:i~!i~i~l :::::::::::::::::::::::::::::::::::::::::::~4.:;ii§.;~:9.il--_~=-"'- ................ ~??!.~~..?_ 
Total Costs !j?.~.,.!..!:1!..,.~.Q.9 ! ........ 1???.!.!.~?_ ................... ::::9.:~~~_~ To_t:~i:~i.~~~:~iiy.~:::~:i~:~~:~i~(~::~l~r:-........m .......................................... ~~.~.323.~ .. _ .... _ .............................. . 

Present WorthC 
: $25.286.065 

Notes: 
• Individual costs presented in this table for each line item do not constitute present value costs. Present value costs for each 

line item are presented in Appendix J. 
b Contingency of 20% was added to cover cost increases that may occur as a result of unforeseen conditions and changes 

that typically occur on remediation projects. Contingency was not applied on cost estimates for design and land use 
controls. 

C Base year of 2008. 
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13.3 COMPARATIVE ANALYSIS OF ALTERNATIVES 

The purpose of the comparative evaluation is to contrast the advantages and disadvantages of each 
alternative relative to the others. The remedial action alternatives (Alternative 2, 3, and 4) are based 
on the selected presumptive remedies, capping and ICs and access restrictions. These presumptive 
remedies achieve RAOs in the following manner: 

Landfill capping uses engineered designs to: 

• Prevent contact with landfill wastes; 

• Control run~on and runoff and erosion; 

• Prevent infiltration and potential leaching; 

• Prevent the landfill gas from migrating to and beyond the lOO~foot buffer zone established 
for AA3; 

• Prevent surface water from contacting wastes; and 

• Prevent contaminated sediments from washing off~site. 

ICs and access restrictions restrict access by fencing and signs and prevent development by deed 
restrictions (negotiated during BRAC property transfer). Long~term monitoring of soil~gas, 

groundwater, erosion controls and revegetation will be used to confirm the effectiveness of the 
remedy. 

Table 13~ 7 provides a summary of the effectiveness of the remedial alternatives with respect to the 9 
NCP criteria for AA 3, respectively. Table 13~8 compares costs for each alternative evaluated within 
the FS for AA 3, respectively. Table 13~9 presents the advantages and disadvantages of barrier 
covers evaluated within the FS for AA 3. Table l3~10 presents technical comparison of each 
alternative evaluated within the FS for AA 3, respectively. 

13.3.1 Overall Protection of Human Health and the Environment 

Alternative 1 would not lower the risks that currently exist at AA 3; however, Alternative 2 would 
use limited grading, ICs and access restrictions to assure that exposure pathways remain incomplete. 
Alternative 1 is not considered protective of human health and the environment because infiltration 
and leaching of landfill wastes due to ponding on ungraded portions of the landfill are not 
minimized. Alternative 2 would include limited grading, construction of a finger dike and placement 
or riprap for controlling stormwater erosion, and monitoring of landfill gas and groundwater. 
Therefore Alternative 2 is protective of human health and the environment. 

Alternative 3 includes construction of a landfill cap. These alternatives eliminate risks due to dermal 
exposure, ingestion, and inhalation of surface soils. In addition, through grading and cap 
construction, these alternatives are expected to reduce risks due to direct contact with landfill 
material and the potential for ponding and resultant infiltration into the landfill. 

Alternative 3 provides protection of human health and the environment by preventing contact with 
landfill mass, mitigating erosion of landfill materials, and reducing the potential for infiltration and 
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transport of contaminants off-site. However, certain cap designs appear to be more effective than 
others in terms of preventing infiltration. 

In addition, for Alternatives 2 and 3, the installation of landfill gas controls in the form of vertical 
wells and horizontal trenches prevents potential landfill gases from migrating beyond the 100-foot 
buffer zone. 

In general, the existing soil and the evapotranspirative clay caps (Alternative 1, 2, 3a, and 3b) had 
comparable drainage estimates. The GCL and FML barriers (Alternative 3c and 3d) generally allow 
the least drainage, however, these liners are susceptible to puncture and damage due to rodents. 

Alternative 4 is very effective in protecting human health and the environment. This alternative 
eliminates unacceptable risks due to dermal exposure, ingestion, and inhalation of surface soils. 
Alternative 4 reduces contaminant concentrations values to levels that eliminate unacceptable risk. 
Alternative 4 includes excavation of debris from AA 3 and disposal at an off-site disposal facility. 
After implementation of this alternative, the site would not present unacceptable risk to workers or 
the public from hazardous constituents. 

13.3.2 Compliance with ARARs 

Alternative 1 does not trigger ARARs. Alternative 2 meets location-specific and groundwater 
monitoring action-specific requirements identified as potential ARARs (see Appendix H). 
Alternative 3 meets all identified potential ARARs. Alternatives 3a, 3c, and 3d meet all potential 
ARARs including Title 22 and Title 27 CCR, because these alternatives reduce infiltration into the 
landfill as effectively as the Title 27 CCR prescriptive standard (clay) cap. Alternatives 3b, 3c, and 
3d include construction of a Title 27 CCR prescriptive cap. 

All remedial alternatives except Alternative 1 would comply with the 27 CCR §20921 (a)(l), (2) and 
(3) and 27 CCR §21160 (b) requirements for landfill gas monitoring and controls, thereby meeting 
the requirement of not exceeding 5 percent by volume in air at the facility property boundary. In 
addition, all remedial alternatives (except Alternative 1) include installation of landfill gas controls 
in the form of vertical wells and horizontal trenches preventing potential landfill gases from 
migrating beyond the 100-foot buffer zone. Alternative 4 complies with the requirements of 40 CFR 
§264.554(d)(1)(i-ii), (d)(2), (e), (t), (h), (i), (j), and (k) for design, operation, and closure of the 
staging pile. 

13.3.3 Long-Term Effectiveness and Permanence 

Each of the alternatives, except Alternative 4, leaves wastes in place. Alternative 3 consolidates 
waste but does not move wastes off-site. Comparison of annual drainage into the landfill has been 
determined using UNSAT-H modeling evaluations. The results of this model are provided in 
AppendixK. 

The native soil cap in Alternative 3a is resistant to desiccation and resultant cracking. Alternative 3b 
has a barrier layer that is subject to desiccation in arid and semiarid climates such as EI Toro. The 
clay utilized in this alternative also has low resistance to cracking from differential settlement. The 
GCL and FML liners used in Alternatives 3c and 3d have an advantage over a clay barrier layer 
because they are not subject to desiccation and can withstand large tensile strains. However, the 
greater thickness of the clay and soil barrier layers used in Alternative 3a and 3b make these barriers 
more resistant to puncture root systems or burrowing animals than the thinner barrier layers used in 
Alternatives 3c and 3d. 

13-26 

o 

o 

o 



0· 
May 206 ) 
DeN: BAf:s106.0006.0001 

Draft Fir') 
Remediallnvestigatio)~ibility Study 

Anomaly Area 3 DemNed Analys;s of Altemailves 0 
Table 13-7: Comparative Analysis of Remedial Alternatives 

Criteria 

Overall 
Protection of 
Human Health 
and the 
Environment" 

Alternative 1 

Low. 
Does not prevent 
direct contact 
with landfill 
wastes. 

Alternative 2 

Low-Moderate. 
Prevents direct 
human contact with 
wastes. 

Installation of landfill 
gas controls in the 
form of vertical wells 
and horizontal 

I trenches prevents 
i potential landfill gases 
" from migrating 

beyond the 100-foot 
. buffer zone. 

Alternative 3a 

Moderate. 
Eliminates risks 
due to dermal 
contact, inhalation, 
and ingestion of 
surface soil. 

Installation of 
landfill gas controls 
in the form of 
vertical wells and 
horizontal trenches 
prevents potential 
landfill gases from 
migrating beyond 
the 100-foot buffer 

! Alternative 3b 

Moderate. 
Eliminates risks 
due to dermal 
contact, inhalation, 
and ingestion of 
surface soil. 

Installation of 
landfill gas controls 
in the form of 
vertical wells and 
horizontal trenches 
prevents potential 
landfill gases from 
migrating beyond 
the 1 OO-foot buffer 

Alternative 3c I Alternative 3d Alternative 4 

Moderate-High. Moderate-High. High 
Eliminates risks due Eliminates risks due Eliminates risks 
to dermal contact, to dermal contact, due to dermal 
inhalation, and inhalation, and contact, inhalation, 
ingestion of surface ingestion of surface and ingestion of 
soil. soil. surface soil due to 

Installation of landfill Installation of landfill 
complete removal 
of waste and waste 

gas controls in the gas controls in the residuals. 
form of vertical wells form of vertical wells 
and horizontal and horizontal 
trenches prevents trenches prevents 
potential landfill potential landfill gases 
gases from migrating from migrating 
beyond the 100-foot beyond the 100-foot 

! buffer zone. buffer zone. 

zone. . .. __ ... _ .......... _ ... _. __ .. __ + ... _z_.o ... _n._e ............ _ ..... _._. __ .......... _.. 1 ........ _ .... _ ... _ .... _ ... _ ...... _ I ······· __ ·······_··_······ .... _·r-···_······· .. ·· __ · .. ·- .................. _+ .. _ .. _-_ ....... - .............. -_._-_ .... _ ... __ .. . + ....... --.-... -....... -.-.. -.----... ----... -...... -.-i·-... ·-··-··-··-------···-

Compliance with i Low. High. 
ARARsb I Does not trigger Meets ARARs. 

High. 
Meets ARARs. 
Equivalent to a 
Title 27 CCR 
prescriptive cap. 

High. 
Meets ARARs. 

i Title27CCR I prescriptive cap. I ARARs. I 
-'L~~;=i-er-m --··-·····-·····r·--L~-:;··- ........ -... --.-.-- ..... r- M·~·d;~~-···-·····-····-·······-····--I···Hi~h:·····-·····-·-·-···-··--··-·~M·~der~t~--··· 

Effectiveness The existing i The existing cover i Prevents direct . Clay barrier is 
and cover with i with assumed 80% 'contact with i subject to 
Permanencec assumed 80% I compaction prevents wastes. I desiccation and 

compaction ! most drainage Prevents most ; cracking from 
prevents most I (predicted annual drainage (predicted settlement. 
drainage I drainage ranges from annual drainage Prevents most 
(predicted 0.001 inches per year ranges from 0.001 drainage if intact 
annual drainage to 8.702 inches per inches per year to (predicted annual 
ranges from year). 1.685 inches per drainage ranges 
0.002 inches per year). from 0.606 inches 

High. 
Meets ARARs. 
Title27CCR 
prescriptive cap. 

High. 
Meets ARARs. 
Title27CCR 
prescriptive cap. 

High. 
Meets ARARs. 

······j-Mode-r-a····t···e··--··H-·-ig···-h··-···-··--······+-M--··O····-d-e-r~t~-=-Hi~h·:-··········--·rHi~h·:-.-...... -.... -... ----_ ...... -

Geosynthetic clay Flexible membrane I High degree of long 
liner is resistant to liner is flexible, term effectiveness 
desiccation. resistant to due to complete 
Easily punctured. desiccation. removal of waste 
Not impermeable to Can be punctured. and waste 
gases. residuals. 

year to 8.702 Resistant to per year to 6.031 I 

inches per year) desiccation inches per year). i 

_._._._._ .. _ .... _ ........ _ ..... __ .L ... _ .... __ ._._ .. _._ .... __ ..... _ ... ____ .. _ ....... _ .. _ .. __ ..... __ ._ ............. ___ ., .. _~ ... _~ .. : .. _~_~ ~ ~ ___ .. __ ... __ ..... 1_. __ ._ .... __ ...... _ .... _._ ... _. __ .. . 
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Table 13-7: Comparative Analysis of Remedial Alternatives 

Criteria ! Alternative 1 ! 

Reduction of i Low. ! 
Toxicity, Mobility, 

I 
Does not 

or Volume significantly 
through reduce infiltration 
Treatmentd i or production of 

I leachate. , 

I No reduction in 
the volume of 
landfill materials. 

Alternative 2 Alternative 3a Alternative 3b I Alternative 3c Alternative 3d I Alternative 4 

Moderate. i Moderate-High. Moderate-High. Moderate-High. Moderate-High. High. 
Reduces infiltration i Prevents most Prevents almost all Prevents almost all Prevents almost all of 

~~:d~~~~~i~~ ,II ~~I~:~~~ion in the ~fot~:~~~~~:~i~nthe ~fot~:~~~~~~~i~nthe ~~ :~~~~~:in the 
leachate. volume of landfill volume of landfill volume of landfill volume of landfill 
No reduction in the materials. materials. materials. materials. 

I volume of landfill Installation of ..... ,1 Installation of Installation of landfill Installation of landfill 
:.: materials. landfill gas controls landfill gas controls gas controls in the gas controls in the 

Installation of landfill I in the form of I in the form of .,1 form of vertical wells form of vertical wells I gas controls in the I vertical wells and I vertical wells and i and horizontal and horizontal 

! form of vertical wells ................... ,1 hpOrerviZeOnnttsalptorteenncti~aels Ii horizontal trenches i trenches prevents trenches prevents 
'I and horizontal , prevents potential i potential landfill potential landfill gases 

trenches prevents landfill gases from I landfill gases from I gases from migrating from migrating 

High degree of 
reduction in 
toxicity, mobility, 
and/or volume of 
debris at the site 
due to the 
complete removal 
of debris. 

I g~~;;g:::t" I :~r.~;l!;k~, I :~r.~;l!ib':~~, I ~;~:'00-foot I ~:;~~:'00-fOot 

E:· I ~§~:: I i~~~~~i~~ ~III ~;~~§-I;-)~:"";;"'''''u'''~'''''t''d'''''i-a'-t-'i--~''''';'''''i ...... i .... · .. ~ .. ··~--~-h:-ti-~-~·-~ 
i general public. I public. options (3 months). 

"-i·~·~·i·~"~~~t;bi·iitl"·rHigh ... ·-.. - .......... - .. · .. ·-.... ·-Hi~h. M~·~f'~rat~~Hi·~·h:-- .t·Lo~=M~de .. ;~t~~· .. -·-·-T .... M~derate-High. MOderate-Hi~':"""'-"'''''''''''M~de'';;t~=H'i~h~'-'''''-

i No construction No construction Materials are Suitable clay will Materials are readily Materials are readily Requires Site 
i activities. activities. readily available. have to be available. available. characterization to 

ICs are readily No specialized imported from off- No specialized Requires specialty know the level, 
implementable. equipment site sources. equipment involved. contractor to weld and ' extent and 

involved. Slow construction. Geosynthetic clay seam the liner. ! character of the 
liner can be rapidly Extensive quality .1 .•••••• ,1 wastes. 
installed. assurance/quality 

~~~~:-'~;~~::~~;y-~~-. --.... ·r .. ·~~~~cos:·~-~ .. ~:::-.. · .... 

i fencing, monitoring, specialized import of clay Alternative 3 landfill i specialized materials, I dig and haul tasks 
I and deed restrictions equipment, quality ($5.66 million). cap designs ($5.06 equipment and quality 1 for a large volume 
i ($3.54 million) assurance/quality million). assurance/quality. of waste. ($25.29 -

control. ($5.45 control ($5.52 million). i 37.29 million'). 
million) I 

_ ...... _ ...................... ...l. .. _. __ ......... __ ...... _ .. __ ................ _ ........ L.. .... _ ............... _ ......... _ .. __ .... _._ ....... __ ._ .............. ___ .................. _. __ ........... _._ ............ __ .......... _ ........... __ L. ........ _ .. _ ....... ___ ... _ ... _ .... _._ .. _ .. .. -_ ............ _ ... _ .. _ ... _ ......................... -_ .. __ .. _ ... _ ........... _. __ ._-' .. _ .. _ .............. .. 
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Table 13-7: Comparative Analysis of Remedial Alternatives 

Criteria 

State 
Acceptanceh 

I Alternative 1 Alternative 2 Alternative 3a Alternative 3b i Alternative 3c i Alternative 3d 
, 
I The review of The review of this 
! this alternative alternative as part of 

as part of this FS this FS effort is 
effort is pending. pending . . ...... + ............ . 

The review of this The review of this The review of this The review of this 
alternative as part alternative as part alternative as part of . alternative as part of 
of this FS effort is of this FS effort is this FS effort is I this FS effort is 

...J .. ~.:~~i~~~ .. _._ ... ;_ ~e~.?~~.~.:... . ............... _ ....... ; ...... p .... e .... _n_.ding ...... _ ................... __ ._ ...... .1 pending. 
•••• ~ •••••••••••••••••••• H .............. 'H ••••••••••••• 

i Alternative 4 

i The review of this 
. alternative as part 

of this FS effort is 
pending. 

Community To be discussed. To be discussed. To be discussed. To be discussed. To be discussed. To be discussed. To be discussed. 
Acceptanceh 

Notes: 
a This assessment focuses on how the alternative. as a whole. achieves and maintains protection of human health and the environment. Among the factors considered are how well 

the alternative reduces risk by preventing contact with wastes or mitigating waste migration. 

b ARARs - Applicable or relevant and appropriate requirements. The assessment against this criterion considers whether the alternative complies with the ARARs for AA 3. 

c This criterion focuses on long-term effectiveness in maintaining protection of human health and the environment after the response objectives have been met. Among factors 
considered are how well the alternatives prevent infiltration and erosion and maintain their integrity over time. 

d None of the AA 3 alternatives treat landfill wastes. Alternatives that reduce mobility of landfill wastes are rated slightly higher than those that do not attempt to reduce mobility. 

e The assessment against this criterion focuses on how well the alternative protects human health and the environment during the construction and implementation of the remedy until 
response objectives have been met. Alternatives that take longer to implement and require exposing/moving large amounts of landfill wastes are rated the lowest. 

This assessment evaluates the technical and administrative feasibility of alternatives and availability of required goods and services. Alternatives that are easy to construct using 
readily available materials and no specialized equipment are rated the highest. 

g This assessment is based on the present worth of alternatives. Alternatives that cost the least or have no cost are rated highest. due to high favorability within the cost category 

h State and community acceptance will be assessed following the California Department of Toxic Substances and public review process. 

I Three scenarios were developed for Alternative 4 costs: Scenario 1 (50%/50%) = $37.29 million. Scenario 2 (25%/75%) = $31.14 million, and Scenario 3 (100%) = $25.29 million. 
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Table 13-8: Cost Comparison of Remedial Alternatives 

Alternative 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 
3a 

••••••• H •••••••••• N ............. H 

Alternative 
3b 

....................... H •••••• H 

Alternative 
3c 

Alternative 
3d 

Alternative 4 b 

Notes: 

Capital Cost 
(millions) " 

Not Applicable 

1.46 

3.16 

3.38 

2.77 

3.23 

Scenario 1: 36.80 
Scenario 2: 30.65 
Scenario 3: 24.80 

Operation and 
Maintenance Costs 

(millions)" 

Not Applicable 

2.98 

3.29 

3.29 

3.29 

3.29 

Scenario 1: 0.52 
Scenario 2: 0.52 
Scenario 3: 0.52 

a Costs do not include the Present Value Discount Factor (2.8 %). 

Draft Fi 
Remediallnvestigatiol" )bility Study 

Anomaly Area"3 

Grand Total Costs 
(millions)" 

Not Applicable 

4.44 

6.46 

6.67 

6.07 

6.53 

Scenario 1: 37.33 
Scenario 2: 31.18 
Scenario 3: 25.32 

Present Worth 
(millions) 

Not Applicable 

3.54 

5.45 

5.66 

5.06 

5.52 

Scenario 1: 
37.29 

Scenario 2: 
31.14 

Scenario 3: 
25.29 

Remedial 
Construction 

Duration 
(Months) 

Not Applicable 

Not Applicable 

3.0 

3.9 

3.4 

3.7 

Not Applicable 

Detailed Analysis of Alternativ~~~/ 

Monitoring 
and 

Maintenance 
Period (years) 

Not Applicable 

30 

30 

30 

30 

30 

5 

b Three scenarios were developed for Alternative 4 costs: Scenario 1 (50% hazardous waste/50% non-hazardous waste, Scenario 2 (25% hazardous wastel75% non-hazardous 
waste), and Scenario 3 (100% non-hazardous waste). 
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Table 13-9: Advantages and Disadvantages of Barrier Covers 

Material 

Clay 

Advantages 

1. Long history of use. 
2. Greater thickness assures layer will not be 
breached by puncture. 

Disadvantages 

1. Barrier can desiccate and crack in arid climates. 
2. Low resistance to cracking from differential settlement. 
3. Difficult to compact soil above compressible waste. 
4. Suitable material not always locally available. 
5. Difficult to repair if damaged. 
6. Slow construction. 

.............................. - ............ .1 ............................ _ ........ _ ... _ .. _ ........... . _____ 1 
Geosynthetic 
Clay Liner 

I 1. Rapid Installation. 1. Low shear strength of hydrated bentonite. 
i 2. Very low hydraulic conductivity if properly installed. 2. Can be punctured during or after installation. 
I 3. Low cost. 3. Dry bentonite is not impermeable to gas. 
i 4. Can withstand large differential settlement. 4. Difficult to install than the other alternatives. 
I 5. Excellent self-healing characteristics. 5. Potential strength problem at interfaces with other materials. 

l. .. ~: ~~~~~~~~~;i~:~.~.~:~:il:bil.i~~ ... :: .. I::I .. ~.:i.I.~......... ............... 1 .. . 

Detailed Analysis of Alternatives 

Flexible 
Membrane 
Liner 

1. Rapid Installation. 1. Potential shear strength problems at interfaces with other materials. 

Notes: 

2. Virtually impermeable to water if properly installed. 
3. Low cost. 
4. Can withstand large tensile strains. 
5. Easy to repair. 
6. Available in a large range of sizes, thicknesses, 
and densities. 

Source: Adapted from Dunn and Singh 1995 

./-. 
I \, 
~. 

2. Relatively resistant to puncture during or after installation. 
3. Extensive construction quality assurance/quality control required. 
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Table 13-10: Technical Comparison of Remedial Alternatives 

Alternative 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 3a 

Alternative 3b 

"'~~~~;'-~~~""[ 
Thickness 

(feet) 

NA 

NA 

4 

5 

4 

4 

Technical Specifications 
........... H······T··· 

Re­
vegetate 

with Annual 
Grasses 

................................ J .... ICs, Access Restrictions, and Monitoring 

Barrier 
layer 

Annual 
Drainage 
(inches) 

NA 

Drainage 
Controls 

None 

Deed 
Restrictions 

None 

Fencing 
and 

Signs 

None 

landfill 
Gas 

Monitoring 

None 

Groundwater 
Monitoring 

None 

Cap and 
Runoff 

Monitoring 

None 
...... _ ........... _..., ..... _ .............................................. , ............................. · .... ·, ...... ·· ............ ·+· __ · ........ _ .................. _ .... · ........ i-............................. - ............................... _ ...... . 

NA 

Yes 

Finger Dike 
and Riprap, 

Finger Dike, 

Ditches and 
Riprap 

Finger Dike, 
Yes Ditches and 

. . . .. ..............................Rip~?p._. 
Finger Dike, 

Yes Ditches and 
Ri ra 

FMI_: I\JA i Yes 

Yes Yes Yes Yes: NA: 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 
.. _ .... _ .............. _ ..................... , ....... _ ................................ , ............................... _ .... + ........................................................ _ .... _ ...... . 

Yes , Yes , Yes Yes Yes 

Revegetation 
Monitoring 

None 

NA 

Yes 

Yes 

Yes 

Yes 

t ........ ·_ .. _ .. _ ........ _ ...... __ .. _· .... , .. __ ........ · .. _ .... _ .... _ .... · .......... ·,-._ ................................ _... .. ........................... _.-

Altemaltive4: NA NA NA Yes None None None Yes 

Notes: 
The annual drainage has been determined using the Unsaturated Soil Water and Heat Flow Model (UNSAT-H) and provided in Appendix K. 
FMl - flexible membrane liner 
GCl - geosynthetic clay liner 
ICs - institutional controls 
NA - not applicable 
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Alternative 4 provides the highest degree of long-term effectiveness because of the complete 
removal of the waste and waste residuals including contaminated soils. Alternative 4 eliminates the 
need for potential future corrective actions, inspections and post-closure maintenance of the site. 

13.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Mobility of potential contaminants by leaching and erosion of the landfill would be prevented and 
controlled by capping in Alternatives 3a, 3b, 3c and 3d. In Alternative 4, reduction of landfill 
contaminant toxicity occurs through the complete removal of all waste and waste residuals, including 
contaminated soils. In addition, contaminant mobility, in the form of infiltration and leaching of the 
landfill, will be eliminated. Alternatives 1 and 2 do not minimize potential leaching of the landfill. 
None of the alternatives in this FS are intended to reduce the volume oflandfill materials. 

13.3.5 Short-term Effectiveness 

Alternative 1 poses no additional risks to workers or general public over current site conditions 
because no response actions are taken. 

Alternative 2 poses minimal risk to site workers during limited grading, and groundwater and landfill 
gas sampling. 

Alternatives 3a, 3b, 3c, and 3d present more short-term risks because these alternatives involve 
construction activities associated with consolidation and capping. 

Alternatives 3b presents the most risk to the community because these alternatives involve the most 
extensive field construction operations due to placement of clay and soil. Alternative 3a requires the 
shortest amount of time to complete. 

Alternative 4 involves greater risk because of the excavation of wastes and earthwork. Risks 
associated with exposure of site personnel to dust emissions and direct contact with impacted soil 
during excavation is high. 

13.3.6 Implementability 

Alternative 1 is the easiest to implement because no actions are being taken. Alternative 2 is also 
readily implementable because it involves limited grading, ICs, access restrictions, and monitoring. 
Alternatives 3a, 3b, 3c, and 3d use proven remedial technologies and commercial services for 
implementation and are generally comparable in implementability. They are also comparable in 
terms of ability to monitor effectiveness. The GCL barrier used in Alternative 3c can be rapidly 
installed and is easier to install than the FML used in Alternative 3d; however, the primary difference 
in installation is that specialized equipment and trained labor are needed to install the FML. This is 
not necessary for the GCL landfill cap. The installation of the clay layer in Alternative 3b is also 
more time consuming than the installation of the GCL barrier. 

Implementation of Alternative 3 (all options) is also more complicated than Alternatives 1 and 2 
because of the activities associated with waste consolidation at AA 3. 

Alternative 3a is the easiest capping alternative to implement because this alternative does not 
involve importing materials from off-station. 

ICs and access restrictions associated with Alternatives 2, 3a, 3b, 3c, and 3d are also readily 
implementable. 
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Implementation of Alternative 4 is complicated and involves site characterization that would provide 
an idea of the extent and character of the wastes and the levels and extent of any contamination 
remaining at the site. It requires a significant amount of earthwork, excavation, and removal of 
waste material. 

13.3.7 Cost 

No cost is associated with Alternative 1. The costs associated with the implementation of the other 
alternatives are presented in Table 13-8 for AA 3. The present-worth of remedial alternatives for 
AA 3 range from approximately $3.54 million to approximately $37.29 million. Of the remedial 
action alternatives, the least costly is Alternative 2 and the most costly is Alternative 4. 

13.3.8 State Acceptance 

State regulatory agencies will have the chance to comment on the draft FS for AA 3. 

13.3.9 Community Acceptance 

Community acceptance of the FS re-evaluated alternatives will be assessed following the public 
review process. 
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'\ 14. SUMMARY OF THE FS EFFORT 
) 

) 

This section summarizes the results of the FS conducted for AA 3. The selection of a preferred 
alternative will be based on risk-management decisions, which will occur following review of this 
document by regulatory agencies and the public. The preferred alternative will be stated in the 
Proposed Plan and the Record of Decision documents for AA 3. 

The following summarize the results of the comparative evaluations of the alternatives for AA 3. 

• Alternative 1 would not add a landfill cover or provide erosion control. The existing soil 
layer prevents contact with landfill wastes and reduces infiltration into landfill materials. 
However, since the site is currently ungraded, portions of the site are subject to ponding and 
potential infiltration. Alternative 1 is not considered protective of human health and the 
environment. 

• Alternative 2 implements limited site grading, construction of a finger dike and placement of 
riprap to prevent erosion of the soil cover and control stormwater flow in the vicinity of 
Agua Chinon Wash, long term monitoring, and construction of landfill gas control systems. 
Alternative 2 is considered protective of human health and the environment since it would 
include limited grading to prevent erosion and with 80 % compaction prevents most drainage 
(predicted annual drainage ranges from 0.002 inches per year to 8.702 inches per year). 

• Alternative 1, which is no action, would not trigger ARARs. Alternatives 2 and 3 are 
expected to comply fully with Titles 22 and 27 CCR requirements identified as potential 
ARARs for closure and post-closure of landfills in California. Alternative 4 would comply 
with potential ARARs for clean closure of landfills. 

• Alternative 3 involves construction of landfill covers with erosion and landfill gas control 
measures. Construction activities at AA 3 will result in added short term risks compared to 
Alternatives 1 and 2 due to consolidation of wastes and fugitive-dust releases. 

• Alternative 3a (ET landfill cover) would prevent contact with landfill wastes, mitigates 
erosion, controls landfill migration and reduces infiltration and resultant potential migration 
of contaminants to groundwater. Alternative 3a provides performance equivalent to the state 
prescriptive standard (clay) cap (Alternative 3b) in preventing potential migration of 
contaminants to groundwater where they could pose a risk to human health and the 
environment. For this reason, Alternative 3a is expected to comply with potential ARARs 
identified for AA 3. 

• Alternatives 3b, 3c, and 3d would prevent contact with landfill wastes, mitigate erosion, 
control landfill gas migration, and reduce infiltration and resultant potential migration of 
leachate to groundwater. These alternatives are expected to comply with potential ARARs 
identified for AA 3. Both Alternatives 3c and 3d are as effective as the prescriptive standard 
(clay) cap (Alternative 3b) in preventing potential migration of contaminants to groundwater 
where they could pose a risk to human health and the environment. Of the four Alternative 3 
options, 3c and 3d are the most effective in reducing infiltration into the landfill. 

• Of the four Alternative 3 options, Alternative 3a could be implemented in the shortest period 
of time. In addition, the native soil cover used in Alternative 3a is resistant to desiccation 
and cracking, as well it is easy to maintain and repair. The CRWQCB has indicated that this 
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type of cover is preferred in semiarid climates such as Former MCAS El Toro. However, 
this type of cover is not as effective in areas where the reuse requires irrigation such as 
recreational parks. 

• Of the four Alternative 3 options, Alternative 3c is the least costly and is the easiest and 
fastest to implement. This is because the geosynthetic clay liner barrier included in these 
alternatives does not require specialized equipment or labor to install. Alternative 3d is 
easier to install than the clay layer but still requires skilled labor. 

• The clay layer used in Alternative 3b is subject to desiccation in arid climates and to 
cracking due to possible settlement. The FML used in Alternative 3d can withstand large 
differential settlement and is not subject to desiccation and cracking. The clay cap is also 
more difficult to maintain and repair than both GeL and FML. 

• The FML barrier used in Alternative 3d is expected to be slightly more reliable than the 
GCL barrier used in Alternative 3c because it is more resistant to root penetration. In 
addition, this type of liner is preferred in areas where the reuse requires irrigation such as 
recreational parks. 

• Alternative 4, clean closure is the most effective in meeting RAOs; however, this alternative 
is extremely expensive compared to the other alternatives presented in this FS. 
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Soil Description. Site Observations: 
0-2 ft.: Clayey silt w/sand (Ml). dark olive brown (2.SY3/3). 85% medium 
plasticity silt. 15% medium to fine grained sand, stiff, dry no debris. 
0-8ft.: Silty sand (SM), light olive brown (2.5Y5/4). 85% medium to fine 
sand. 15% medium plasticity silt. stiff, slighty moist. trace wire. brick 
chips. asphalt 
4-8ft.: Poorly graded sand w/silt (SP·SM), light yellowish brown (2.5Y6/4), 
85 to 95% medium to fine sand, 15 to 5% low plasticity fines,loose. 
$lightly moist. no debris. 
4·12fl (TO): Interbedded·crushed bedrock. siltstone, greenish in color. 
breaks down to clayey sand (SC), to sandy lean clay (Cl); no debris. 
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.. fIII:D .M!JINo1J1OM1tL7D. CDMIWY 

Excavation Log 

Project Name: PREDESIGN INVESTIGATION, ANOMAlY AREA 3, MCAS EL TORO Project Num_-:b::-:er:_.--:-:--_3_73_80 _______ .....l.CJ 
location: ANOMALY AREA 3 - A3TR02 A-A' '-
Northing: A:2194863.80;A':2194994.S8 Easting: A:6117209.48;A':6117142.S3 Elevation: A:466.63:A':469.20 
Recorded by: ......:.R~O:;.:D:;.:LAZ=:;:;O_____ Date: 10121/02 Checked by: CW Date: JAN 2002 
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~ AU · ~ . .-466---... ___; , 

// --.-.:t----.---.. -.~. 

1n=40' CONTOUR INTERVAL 2' "'''''·''''PREVIOUSLY ._-_. REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

, • ..., r' • 

Soil Description, Site Observations: 
0-10 fl. (TO): Poorly graded sand (SP). light yellowish brown (10YR6/4), 
95% medium to fine sand with trace subangular gravel up to 1 Inch and 
some low plasticity silt, no debris. 
O-1Oft. (TO): SHIy sand (SM). brown (10YRS13), 60% medium to fine 
sand, 40% medium plasticity silt. stiff. slighly moist, no debris. 
Crushed bedrock. greenish. siltstone. interbedded between the poorly 
graded sand and silty sand; no debris. 

Reference: Field Book, Pg.: 27 
Attachments: 

Field Monitoring 

FlO (ppm): 0.0 
Dust (mg/m-"3)~: -------:O~.O=7-:-to-:0~.0:':'9-----

Radioactivity (cpm): -:--_-:-:5.:::600~to:_:1:_::3;.:.:.300;.;;.;;..-:-~~_ 
Photograph Numbers: 100 -1966 through 1968 
Geotechnical Samples--nl.;.::a;.:;.....;.;;.;~.:;,::::.2:.:..~~-

Remarks: nla o 



EAIITIf@T. IC H 

A tlfr:a1WJ'fltl.M1JOHAt ,10. CCM!IIN'f" 

Excavation Log 

~project Name: PREDESIGN INVESTIGATION, ANOMALY AREA 3, MCAS EL TORO Project Number: 
~location: ANOMALY AREA 3 -A3TR03 A-A' --::::---:~ _________ _ 

37380 

Northing: A:2194951.26j A':2194989.37 Easting: A:6117352.56;A':6117339.26 Elevation: A:469.32jA':469.21 
Recorded by: ROD LAZO Date: 10/21102 Checked by: cw Date: JAN 2002 

1 "=40' CONTOUR INTERVAL 2' .......... PREVIOUSLY .---. REVISED ESTIMATED EXTENT OF WASTE PlACEMENT 

C 7:' 

o 

'6!) 

Soil Description. Site Observations: 
0-7 ft. (TO): Silty sand (SMlSP).light yellowish brown (10YR6I4), 85% 
medium- to fine-gralned sand. 15% low-plasticity Silt. loose. sllghty moiSt, 
no debris. Sample m03-0-T 
0-4 ft.: Silty sand (SM). brown (10YR5I3), 60% medium- to fine-gralned 
sand. 40% medium-p!asticity silt, stiff. slighty moist, no debris. Sample 
m03-0-4' 
4-7 ft. (TO): Concrete-cobbles Nbble. granodiorltic boulders up to 2.5 fl. 
with some rebar. metal. dry. 

Reference: Field Book, Pg.: 26 

Attachments: 

Field Monitoring 

FlO (ppm): ~ ___ ~O~.O~~::--___ _ 
Dust (mg/ml): 0.06 to 0.08 

Radioactivity (cpm): ___ 5~,1;.:OO~to~1-i-'1':;::.20~0:.::-__ _ 
Photograph Numbers: 100 -1964,1965 
Geotechnical Samples----:L;.;K~14~5~(~0-4..;.:·:....;) ..:.;;.:~---

LK146 (0-7') 

Remarks: nla 



EARTH@T. C" 
____ """"""' CCOIIMY 

Excavation Log 

Project Name: PREDESIGN INVESTIGATION. ANOMALY AREA 3, MCAS EL TORO Project Num_-:be=r._.---:-:--_3_73_80 _______ -l(~ 
Location: ANOMALY AREA 3 • A3TR04 A-A' '--.J 
Northing: A:2195175.48;A':2195161.37 Easting: A'6117665.66;A':6117623.55 Elevation: A:473.06jA':472.78 

Recorded by: --:.R~O~D;..:LAZ=:.=o_____ Date: 10121102 Checked by: CW Date: JAN 2002 

//1 /#~! 
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!I .... j.!>".. .." .... " .. ~ /;/ 
... NORTH •••• .. .. " \:? , 
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72,.. ••• . ,," ,., 

1"=40' CONTOUR INTERVAL Z ~""""'PREVIOUSLY ••••• REVISED ESTIMATE~ EXTENT OF WASTE PLACEMENT 
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---~--'--';-'-';--f---..---~.------- ..... +-~-..J-.--l-_+-_f-·-i·---I---+--+--1---·L+---t----j·----f-·j .. ·--.. ·L-L~L-+-+--+-·-:·--i---

-'--~-===~~-~-~+~~----==:=~~~·=--~·~j-~~~-t~:t.:~~r.~-!=~L-~-=c~:t=r=:t=l=t~=t~=t=.t=~r=t.j.~~t~~[~t=:i--l..-
---~-·"T~-""---~---r------ .... ·-- ··l--~·--+--+·-~-+--.. L-j---t----i·--~-+- , .. -t--+--j·-+--·i--i---L-+---!-_L_+--..L-

Soil Description, Site Observations: 
0-3 ft.: SIHy sand (SM),light yellowish brown (10YR6/4), 80% medium- to 
fine-grained sand, 15% low-plasticity slit, 5% subanguiar gravel up to 3 
inches, loose, dry, no debris. 
3-10 ft.: SUty sand (SM), light olive brown (2.5YR5I3), 85% medium· to 
fine-grained sand, 15% low plasticity slit, scattered debris, asphalt, 
concrete, slighty moist 
6·10 ft. (TO): Massive concrete rubble with rebar, metal, pipes, asphalt, 
dry. 

Reference: Field Book, Pg.: __ 25 _______ _ 

Attachments: 

Field Monitoring 

FlO (ppm): ~ ____ O~_O~~~ ___ _ 
Dust (mg/m3): 0.06 to 0.09 
Radioactivity (cpm): __ ...;5~.1~0;;;.0~to;.::9~,7-700~ ___ _ 
Photograph Numbers: __ 1;..;OO~-1~962"-;':'....;1.;;.;96;;.;;3~ __ _ 

Geotechnical Samples _-:-:LK-:-:1~4~7 ~(O-:,-3~') ____ _ 
LK 148 (3-6') 

Remarks: n/a o 



EARTH@T. C" 

A 'tIfI:D ~J'JOMII.l"" CDM'IUfY 

Excavation Log 

C "roject Name: PREDESIGN INVESTIGATION, ANOMALY AREA 3/ MCAS EL TORO Project Number: 37380 
Location: ANOMALY AREA 3 -A3TR05 A·A' -::~""'"':':--_________ _ 

Northing: A:2195311.72;A':2195290.53 Easting: A:611770.8B;A':6117599.43 Elevation: A:473.83:A':473.91 
Recorded by: ROD LAZO Date: 10/18102 Checked by: CW Date: JAN 2002 

,-,., 474·· 

1-=40' CONTOUR INTERVAL 'Z ""~"""PREVIOUSLY ••••• REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

05fY) 

o 

470 

Soil Description. Site Observations: 
0.10 ft.: Silty sand (SM). light yellowish brown (1 OYR6/4). 85% medium­
to fine-grained. 15% low-plasticity silt with scattered debris. wire, asphaJt. 
plastic, slighty moist 
5-10 ft.: FiJI with massive construction debris. mostly concrete rubble, 
asphalt. concrete/gravel slurry. dry. 

Reference: Field Book. Pg.: 23 
Attachments: 

Field Monitoring 

FlO (ppm): T.'"'"" ____ O~.O~ __ -----
Dust (mg/m3): 0.04 to 0.08 

Radioactivity (cpm): __ ~4,:=:800~t~o ~10:::.2::00:::...... ___ _ 
Photograph Numbers: 100 -19591hrough 1961 
Geotechnical Samples'--nJ"":a--"';";"';;";";;'=~=':""--

Remarks: nJa 



EART"@T. C" 

~ 1r,/CD ........ !II)NAI. VIl """""" 

Excavation Log 

Project Name: PREDESIGN INVESTIGATION, ANOMALY AREA 3, MCAS EL TORO pr~ectNum~b~er.=.~~_3_7_38_0~ _____________ ~ 
Location: ANOMALY AREA 3 - A3TR06 A-A' 
Northing: A:2195380. 74;A':2195352.92 Easting: A:6117611.43;A':6117563.13 Elevation: A:472.95:A':47 4.44 
Recorded by: ......:.R.;.;:O;..:D;..::~::..:::.;O~ ___ _ Date: 10/18102 Checked by: CW Date: JAN 2002 

, , , 

\. 

'-"--.., 

1 "=40' CONTOUR INTERVAL 2' ...... '" .or. PREVIOUSLY .--_. REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

---,---~,...--.--- .. -.-- _ .. _ .. _-_._-_ .... -.. _-
'. , . 

·-.. -...--.... -----.. -..... --....:..-.-.:.-.-.-.>.-....---... ~.--..... ..:-. . 

47~ 

Soil Description, Site Observations: 
0-8 ft. (TO): Silty gravely sand (SM). yellowish-brown (10YR516). 70% 
medium- to flne-grained sand, 15% low-plasticity silt, 15% subangular 
gravel up to 3 Inches with scattered minor construction debris (concrete. 
asphalt, 112 inch plastic pipe). sJighUy moist. 
6-8 ft. (TO): Major debris. mosUy concrete rubble. rebar. steel pipes. 
asphalt, dry. 

Reference: Field Book, Pg.: 22 
Attachments: 

.... __ l-_'_ .. 

-i-"-~--r"·-+--i---+-

Field Monitoring 

FlO (ppm): ~ ___ ----:o~.o~~~ ___ _ 
Dust (mglm3): 0.06 to 0.09 

Radioactivity (cpm): ::::-__ 47..::70~O-::tO=11;.;.;.50=-=O :-:-= ___ 
Photograph Numbers: 100 -1956.1957.1958 
Geotechnical Samples----:L:-:K~14":":9~(::;8')::;.:-.:=.!...,;,;:~--

Remarks: nla o 



EAIITR@T. C" 

A..,... ............. 'm . .-
Excavation Log 

CL,=»roject Name: PREDESIGN INVESTIGATION. ANOMALY AREA 3. MCAS EL TORO Project Number. 
ocation: ANOMALY AREA 3 - A3TR07 A-A' --::=----:~-_--___ ---

Northing: A:2195436.06;A':2195389.28 Easting: A:6117 418.44jA':6117 432.28 Elevation: 

37380 

A:478.22:A':477.19 

Recorded by: ROD LAZO Date: 10/18102 Checked by: cw 

• • • • • • • • • • • . -,c» 
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Date: JAN 2002 

• ~ ........ PREVIOUSLY ••• '. REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

,/' j{"J'U-I-----... 

L 

Soil Description, Site Observations: 
0-2 ft.: Gravel- cona-ete slurry. 

o 
2-11 ft. (TD): Silty gravel sand (SM); 75% medium- to fine-grained sand, 
15% low..plasticity silt, 10% sub rounded gravel up to 3 inches with some 
cobbles up to 10 inches slighUy moist. trace of asphalt debris. 
5-9 ft. (TC): Construction debris, mostly conaete, fence poles, wire. 
plastic, dry. 

Reference: Field Book, Pg.: 21 

Attachments: 

Field Monitoring 

FlO (ppm): T.""'" ____ ~O.O~-=-:_:__---_ 
Dust (mg/m3

): 0.06 to 0.09 

Radioactivity (cpm): ___ 5~,5:::=00~to~1~1~.3;:;:00:.-. ___ ....--_ 
Photograph Numbers: 100 - 1952 through 1955 
Geotechnical Samples---::L~K::'15"":O:':::(3:::')~::::;Z:':"":":::::':::"'-

Remarks: nJa 



Excavation Log 

Project Name: PREDESIGN INVESTIGATION, ANOMAlY AREA 3, MCAS EL TORO Project Number: 37380 0 
Location: ANOMALY AREA 3 - A3TR08 A-A' --:~--:::--_________ _ 

Northing: A:2195265.32;A':2195220.68 Easting: A:6117157.07;A':6117180.22 Elevation: A:473.76iA':473.36 
Recorded by: ---:R.:.;O:;.::D;;,.;LAZ=:;:;O _____ Date: 10/17102 Checked by: cw Date: JAN 2002 
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'" "'" .. ",·PREVIOUSL Y ••••• REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

:-"·::i~-G~:ErHJ:iftti±cH±illitiTttt± 
, !. • 1. ! 

: i: ::: 

Soil DeScription, Site Observations: 
0-3 ft.: Sandy silt (ML), brown (10YR4I3), with chunks of dark brown, 
clayey silt (ML) 85% silt, 15% sand, slighty moist. 
3-6 ft.: Silty sand with gravel (SM). yellowish brown (10YR5/6), fine­
to medlum-grained sand, subangular gravel up to 2 Inches, 75% 
sand, 20% silt, 5% gravel. 
6-10 ft. (TO): Major concrete debris with some asphalt and spent 
sand bags, dry. 

Reference: Field Book, Pg.: __ 1.;".9 _______ _ 

Attachments: 

Field Monitoring 

FlO (ppm): 0.0 
Du&(mwm~3}~:------~o.~~~ro-O~.O~8~------

Radioactivity (cpm): ~_~5,::100--:-to~1~O~,300~_~~_ 
Photograph Numbers: 100-1949through 1951 
Geotechnical Samples-~L~K~15:-:1~(2'~);"::';:'=~::=":'--

LK152 (5') 

Remarks: nla 

o 

o 



£ARTH@)T IE C" 

Atqo:a _-.... "" COMIIANY 

Excavation Log 

O roject Name: PREDESIGN INVESTIGATION, ANOMAlY AREA 3, MCAS EL TORO 

Location: ANOMALY AREA 3 - A3TR09 A-A' 

Project Number: 37380 

Northing: A:2195112.01;A':2195072.81 Easting: 
Recorded by: ROD LAZO Date: 

/ 
.' 

A:6116900.52;A':6116920.19 Elevation: A:468.47:A':466.05 
10/17102 Checked by: cw Date: JAN 2002 
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1"=40' CONTOUR INTERVAL 2' ... .,. u PREVIOUSLY ••••• REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

C41Q 
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::::; . :;: I· ., j $~/I.I.D ,. ; o! ,. 1.! ". f;,L7)' ... c.ND. ; : , , : ; , : , 
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Soil Description, Site Observations: 
0-3 ft.: Sandy silt (ML), brown (10YR413), 85% medium-plasticity silt. 
15% medium- to fine-grained sand. moderately compacted. slightly 
moist. no debris. 
3-4.5 ft.: Concrete slurry/gravel. 
4.5-6 ft.: Siltygrave/Iy sand (SM). yellowish brown (10YR5IS), 70% 
medium-to fine-grained sand. 15% low-plasticity slit, 15·~ 
subangular gravel up to 2 inches. moderately compacted. dry. some 
asphalt debris. 
6-8 ft. (TO): Concrete debris with rebar, dry. 

Reference: Field Book, Pg.: 16 

Attachments: 

Field Monitoring 

FlO (ppm): 0.0 
Dust (mg/m'T.S)~: ----......... 0 ..... 0-54-t-o-0-.0-98-----

Radioactivity (cpm): ~_"""7.5,:::600~tO~12;.:;,2~0:.;:O-::--__ _ 
Photograph Numbers: _---:1;.::O~0_=-~194=1,:..;1;.:;94..:.:2=--_--
Geotechnical Samples __ L;;;;,K_.1.;;.;53;;..,l(.;;;.,2')'--____ _ 

Remarks: nla 



EARTH@T.CH 

A er,c:a tNrfMAncwtlll'D. CCMI'IIN't' 

Excavation Log 

Project Name: PREDESIGN INVESTIGATION. ANOMALY AREA 3. MCAS EL TORO Project Num_-::be:-:-r.----::--_3_7_380 _______ -l
I
::J 

Location: ANOMALY AREA 3 - A3TR10 A-A' _ 
Northing: A:2195046.33iA':2195017.45 Easting: A:6116789.01:A':6116848.04 Elevation: A:466.38:A':464.57 

Recorded by: --!R~O::::D::..:LAZ=;:::O _____ Date: 10/17102 Checked by: CW Date: JAN 2002 

/~.---.. 

/ 

~H" ." ... PREVIOUSLY ••••• REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

Soil Description, Site Observations: 
0-7 ft.: FUI, silty gravelly sand (SM): yellowish brown (1 OYR516). 70 
% medium- to fine-grained sand, 15% medium-plasticity silt. 15% 
subangular gravel up to 3 inches, moderately compacted. with 
scattered cobbles, trace concrete and some spent sand bags, 
slighty moisl 
7-10 ft. (TO): Massive major concrete debris with asphalt. wood. dry, 

Reference: Field Book, Pg.: 17 

Attachments: 

Field Monitoring 

FlO (ppm): 0.0 
Dust (mg/m"t3}:":'": ----~O.~58:-:to--:-0.~09:-:-----
Radioactivity (cpm): ___ -~4,~7~OO:..:t:::-O~11~,7;..:0;.:;.O ___ --
Photograph Numbers: 100 -1945 through 1948 
Geotechnical Samples--n..:..:/a:;.:;.......:..::...:.::..::~:..ii!.:.:....:.::;:::...-

Remarks: nla 

...... 

'-, 

o 



EARTH@)T. C H 

A"""'_'-'<l!)."'-
Excavation Log 

Project Number: 37380 <~ject Name: PREOESIGN INVESTIGATION. ANOMALY AREA 3. MCAS EL TORO 

'-(ocation: ANOMALY AREA 3 - A3TR11 A-A' 
Northing: A:2194806.77;A':2194882.49 Easting: A:6116851.10;A':6116838.33 Elevation: A:460.91 ;A':462.18 

Recorded by: ROD LAZO Date: 10122102 Checked by: CW Date: JAN 2002 

1~=40' CONTOUR INTERVAL 2' ....... " ,'" PREVIOUSLY - ••• - REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

C ff,O 

() 

- .. --.-----.-.-.. -~-.•. . . 
• i i 

... -.-+,.-.-... ~ ... -.. -~ .. -.~ .... ~-.. . ... f.-··-·-~ .. -·-~+-··-·-r~--J·~~~f-·~L,.p_-
+---:-:---~"'-'--'--~- ··-;···--~-·-1--···1-i---i--+~-i--~--·r·-J.--t··-····+- ;-+--j-_ .. 

Soil Description, Site Observations: 
0-4 ft.: Clayey sill with sand (ML). light yellowish brown, (10YR6I4). 
85% medium-plasticity silt, 15% medium- to fine-grained sand. stiff. 
dry. no debris. 
1-8 ft. (10): SUty sand (SM). Ught olive brown. (2.5YR5/4). 85% 
medium- to fine-grained sand, 15% medium-plasticity silt. stiff, 
slighty moist. 
4-8 ft. (TO): Debris, mostly asphalt concrete, rebar. bricks, some 
wire, mixed with graveJ..cement slurry, dry. 

Field Monitoring 

FlO (ppm): 0.0 
Dust (mglm.""i.3):-: ----~0.-:-:05:-:to~O.08:-:------

Radioactivity (cpm): ___ --4:-:.900~7:to~1?O,~400;..;;.-.~~~-
Photograph Numbers: 100 -1981 through 1984 
Geotechnical Samples-~L~K~154~«().4~·)~=":';::'::"":'--

Reference: Field Book, Pg.: 31 
Remarks: nla 

Attachments: 



EARTH@T. C" 

·tIfCIt_ ...... Ln> """""" Excavation Log 

Project Name: PREDESIGN INVESTIGATION, ANOMALY AREA 3, MCAS El TORO proj~NUm~be~r._.~~_3_73_00 _______________ 0 
Location: ANOMALY AREA 3 ·A3TR12A·A' 

Northing: A:2194766.18;A':2194682.69 Easting: A:6116915.49;A'6116930.73 Elevation: A:460.10;A':462.59 

Recorded by: ......:.R~O~D~lAZ:::..::;O=--_____ _ Date: 10122102 Checked by: CW Date: JAN 2002 
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1"=40' CONTOUR INTERVAL 2' ........... PREVIQUSl Y ..... REVISED ESTIMATED EXTENT OF WASTE PLACEMENT 

Soil Description, Site Observations: 
0-2 ft.: Silty sand (SM·ML),light olive brown (2.5Y5/4), medium- to 
fine-grained sand with some low plasticIty silt s6ghty moist, no 
debris. 
2-6 ft.: Silty sand (SM). light olive brown (2.5Y5I4). 85% medium- to 
fine-grained sand, 15% medium-plasticity silt. stiff. slightly moist, 
trace asphalt, brick debris. concrete. 
4.12 ft. (TO): Crushed bedrocf( (siltstone). greeniSh In color. breaks 
down to clayey sand (SC). to sandy clay (Cl). no debris. 

Reference: Field Book, Pg.: _..:::30:::...-________ _ 

Attachments: 

Field Monitoring 

FlO (ppm): 0.0 
Dust (mglm:';i;3)::-: -----O=-.O::7:-:to-0~.09::.------

Radioactivity (cpm): :::-:-_---:4-=:,8~OO~t:-:O=1~O,::;.300;;.;.._:_~~--
Photograph Numbers: 100 -1975 through 1960 
Geotechnical Samples---n;";;"a---~;"==::':"";=~-

Remarks: n1a 

o 

o 



Appendix A2 
Groundwater Monitoring Logs 



~r-----------------------------------------------------------------------~ 
Geologic Log of Boring MSC R1-MW01 

Top 10-feet hand augered for underground utilities clearance 

Based on soil cuttings 
Silty Sand (SM): Brown (10 YR 5/3); 85% fine to medium iron 
coated sand grains. 15% Silt. dry. loose. 

Clam Sand {SCI: Brown (10YR 413); 80% fine sand. 2"0% fines. 
mOISt. dense. 

Based on 5011 cuttings from cyclone 
Silty Stnd (SM): Brown (10YR 413); 85% fine sand. 15% fines. 
trace gravel. very moist. mIcaceous. 

~:._ OHM Remediation Services Corp. 
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Geologic Log of Boring MSC R1-MW01 
Projed MCAS EITaro Northing 2,194 690.809 Drilling Company Water Develo~ment Corporation 
Projed Number Easting 6116938.126 0011 Rig SpeedStar Begin Drimng 10/12199 
Client SWDiv TOC Elevation 455.02 Driller Rod Koch End Drilling 10/12199 
Location GS Elevation 455.36 DriUMethod ARCH Well Completion Date 

Geologist G. Berner I Hammer Weight & Drop 2aOIb 30 inches 10113199 
Borehole Diameter 10 inches ITOQI~hOf~h~ 51.5 feet Depth to Water 24.3 feet bqs 

DESCRIPTION Q. 
.,. 

.5 WELL DETAIL '" .3 .. Q- i!:'-
:5=- 2 .!! Ie 41)'" 
Q.D U Q. ~s. :>41) 

(!) :2 OJ 8'5 ~~ Q E a:.8 ! '0 I! .. &!:€. U) (.!) 
U) 

1-20 
: r r= 

t:::::::: r t== 
Based on soil cuttings from cyclone f-21 SM t= 

~ SIItv Slind (SMI: Brown (10YR 413): 85% fine sand, 15% fines, E= trace gravel, very moist, micaceous. 
1-22 i ~ t= 

~ 
! ~ 

'-23 , F t=: , == I t== 
1-24,! t:::::::: i t::= c 

I 
t=: 0> 

t= ~ 
ci.y!v Sand (SC): BroWn (10YR 413j; 60% fine undo 4O%-fines. - - 1-25 

R 
t=: 01 

SC 2 6 E a; 
wet, loose. mrcac:eous. !:::::: .!l 

3 6 f=: .. 
1-26 E= .. .. 

3 6 t=: .!! 
Based on soil cUttings:- - - - ~ ------ -

ClC t--- E;::: c: 

E "iii 
Cl!y!y Sand to Sandy Clay (SCICLI: Brown (10YR 413): 50% line 1-27 I=: ;; 

I t=:. Q. 
sancl. 50% fines. wet. .. E;::: ~ E 

1-28 E '" " 

I 
0 t== "" t== c: :=: 

1-29 E= c: 
0 t=: u 

E= 'tl I c t=:: "" P20m to Well G!iSl!!!§!nd I~e.:swl: Grayish brOWn {IOYR 312[ - t-30~ P-S~ 

~ 
!= ~ 18 6 t=:: 90% fine to medium to coarse sand. 10% gravel. wet, very dense. :;::3:~ 50 6 I 

·i very micaceous. Becomes gravelly toward base. some day clasts 
t-31 ~: ..... 

b present. 
.?::::~ 50 6 ~ .. - - -. -- - - - .~. - - - '--SP 0 

1-32 .!! 
'tl 
;". 

-33 § 
1==1 ..---. 

-34 § 
~ = 

Sand /SP1; Light yellowish brown (2.5Y 614). 90% medium io 1-35 ~ ;..-..... 
SP 

l 
18 6 = coarse sand. E 

1-36 
20 6 

~ Silty Sand (SM); Ught olive brown (i5Y5J6). 80% fine sand. 20"""-
.. 

SM I 20 6 ..--. 
silt. -- - SM ", §§ 

1-37 ; 

~ 
t::=1 

1-38 
-. -

I ~ 

1-39 I ;:=:: 
i , -
! --' 

t-40 : ~ -
---=.. 
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Geologic Log of Boring MSC R1-MW01 
Project MCAS EIToro Northing 2194,690.809 Drilhng Company Water Develo.Qment Corporation 
Project Number Easting 6116938.126 Drill Rig SpeedStar Begin Drilling 10/12199 
Client SWOiv TOC Elevation 455.02 Driller Rod Koch End Dri16ng 10112/99 
Location GS Elevation 455.36 Drill Method ARCH Wen Completion Date 

Geologist G. Beraer I Hammer Weight & Drop 280lb 30 inches 10/13199 
BorehOle Diameter 10 inches I Total Depth of Borehole 51.5 feet Depth to Water 24.3 feet bgs 

DESCRIPTION D. 
.,. 

.S WEll DETAil :> .3 .. 
~E ~-

~i e G 

1 ~: u Q. 
G.!! t!I :E 

~ 
-Do 8-5 c- :=: Do Qo. 

~:§. 0 l! en 11.-
III t!I III 

1-40 ; 

I c :;;-

~ c 
'-41 ! '" ." .. 

N en ~ en 
~ N 

1-42 i S ~ 
~ .. ... 

I b E u 

E '" N a.. 
1-43 0 ~ U 

! 
ci E ;: 
ni b u... 
'6 ~ 

1-44 
; 

:" 

i 
: 

Silty Sand ISM!; Light Yellowish brown (2.5Y 613) m""Otuid to dirk -
- 1-45 SM 

.- r---

~ 
0 29 6 

yellowish brown (10YR 416); 90".4 fine sand. 10% silt. trace gravel; i 
wet. Eense. _. _ _ _ _ _ _ _ _ _ . __ , I 50 6 - .... 46 5S 

J 

Wut!!t!!d sandstgnt; light greenish gray (5GY 7/1) mottled 50 6 ~ - brownish yellOw (10YR 618) silty fine sand, moiSt, very dense. Niguel SS 
.. 

Do 
F~tion (PIioce~1. - - - - - - - - - - - - - 1-47 E 

:> . , .. .. .... , 

j 
1-48 ... ., . . 

'" ... '" ... J! .... s 
1-49 ... , .. s 

LJ 
III 

.!! ... "0 
1-50 

~ 
:" Sinlls!pne. consollClatd Slm!: Very dark gray (N3); very fine sand, 50 6 

micaceous. hOrizontally laminated; CDnsoI~led weakly induraled, 
50 6 very dense. Niguel Formation (Pliocene). 

1-51 
5011 6 

Boring Ends at 51.5 ft. 

I 
I 
i 
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Geologic Log of Boring MSC R1-MW02 

Hand lIuger to 10' for SuDsurlac:e utility clearance. 

Based on cuttings 5' to 10'. 

Poorly OraCltd SInd wit!! Silt (SP-SY); Cark yellowish brown 
(10YR 4/4): 90% fine sand. 10""" silt, micacious. moist. 

eased on cuttings 101 to 15'. - - - -

Poorly to W,II GraCltd Sand (SP-SW); Brown (10YR 513); 95%+ 
fine to medium grain quartz sand. trace dark minerals. trace fines. 
micaceous. dry. 

Gravelly Sand (Sw); Brown (10YR 513); 90%+ fine to cOurie iron· 
coated quartz sand, 10% gravel. max. dia. '''. dry. dense. 

Based on cuttings. 
Gravelly Sand (SW§MI: Dark yellowish brown (1 DY 4f4). 

~~ OHM Remediation Services Corp. 

2 

9 

10 

11 

12 

13 

14 

15 
0 13 6 

25 6 

29 5 

~ 
'" 'St ·e 
~ 
c 
B 
C .. .a 

"'" e .. 
C 
Q) 

E 
~ 
:; 
e 

(!) 

ti .. 
Ul 
CI> .... 
C 
0 
E .. 
CD 

-" u .. 
a. .. 
~ 
~ 

o 

iii 
'" .;:: 

'ii 
it 

~ ~\ 
( I 

0 l ) ... ,---------.c u 
Ul 

.!li 
"'" . ... 

]l 
III 

8 

/' \ 

\, 
, , 

'---......-- J 
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Geologic Log of Boring MSC R1-MW02 
Project MCAS. EI Toro Northing 2194 900.426 Drilling Company Water Devel~ment Co~oration 
Project Number Easting 6 116747.858 Drill Rig SQEtedStar Begin DnDing 10/14/99 
Client SWOiv Toe ElevatiOn 459.71 Driller Rod Koch End OI1l1lng 10/14/99 
Location GS Elevation 460.19 DnllMethod ARCH Well Completion Oate 

Geologist G, BerQer I Hammer Weight & Drop 2BOIb 30 inches 10115/99 
Borehole Diameter 10 inches I Total Depth of Borehole 56.0 feet Depth to Water 35.5 feet bas 

DESCRIPTION Cl. 
(!l 

.!i WELL DETAIL e .:3 .. 
Eli' ~-.r.- u .!! '!: 

.... 
ali Q. > .. 

C!I :E I:!::Q, 8'5 .. ~ 
'6 Q. E OQ, ~ 0- .. a:- c!~ l!! en en Cl iii 

f-20 

Based on soil cuttings, SIN ..... 
Gravel!! SanS! I~ f-21 f:::::: ..... 10 

~ 
~ 

1-22 ~. 
I::::: ....... F= 

f-23 ~ 
~ 
~ 
~ 

'-24 f=::: t= F== 
t= 

Gram!! Sand csw); Brown CfOYR 513); 90% fine to' course' quartZ' - f-25 SW t- F 

rx 
25 6 ~ 

sand. 10% gravel. black. angular, max. dia, 314·, moist. dense, 
....... F= 

0 31 6 t= c 
r26 ....... r= ~ 54 6 I::::: - .. .. _. .- - - - - - - - - - - f-- E III 

1-27 F= ~ 
~. III 

F= III ......... ... 
~ ell 

'2 1-28 ......... t= 'iii F= Vi 
~ a. 

f-29 F= ~ Based on cuttings. SW I::::: E III G!JY!11y Sand ISW§MJ; similar to above, mOist. :l E 0 

f-30 t= ,5 
F '2 
t= 0 

u 
t= '0 

1-31 F= c 
:l 

t= 0 

F= if: 
t= !! 

r32 E 'j 
t::::::: b 
~ ('oj 

E 0 
1-33 t=:::: 0 

E .,; 
t== '6 

1-34 § • 
Pootllf Graded §and l!i!b §ili i§P::§MI; Brown (1 OYR 413);-85% f-35 p-s ~""'i" 

R 
~ t 18 6 

~ 
fine 10 medium sand. 10% silt, 5% gravel, micacious. wet. dense. i 

• i 0 27 6 
1-36 

i 39 6 

I 
- - - - - l P-s ~ :11' f--

1-37 
" 

: ~ I 
: , 

f-38 i' 
" § " 

1-39 ~ i 
'. .--.---, 

1-40 " § 

<_I OHM Remediation Services Corp. Page 2 of 3 
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Geologic Log of Boring MSC R1-MW02 
Projed MCAS ErToro Northing 2 194 900.426 Drilling Company Water Development Corporation 

o 
Project Number Easting 6 116 747.858 Drill Rig SpeedStar Begin Drilling 10/14/99 
Client SWDiv TOC Elevation 459.71 Driller Rod Koch End Drilling 10/14/99 
location GS Elevation 460.19 Drill Method ARCH Well Completion Date 

Geologist G. BerQer I Hammer Weight & Drop 280lb 30 inches 10/15/99 
Bonlho'e Diameter 10 inches I Tau' Depth ot Borehole 56.0 feet Depth to Water 35.5 feet bas 

DESCRIPTION Q. 0> 
.5 WELL DETAIL :::> .9 .. 

~I 
~~ 

:5:::- e .2 t I §~ a. .. 

" ~!. 
.c. E 

'S a. QQ. .. .. Q.- &!;§. 
U) a en 

CD 

w." Graded Sand (SWI: Grayish brown (10YR 512); 90% fine to 
1-40 SW ~ 

~ 
7 6 

coarse sand, 10% gravel. wet, medium dense. E 
0 18 6 F= 

Silly Sand ISM!; Dark grayish brown (10YR 612): 80% fine to 
41 SM ~ 24 6 F= medium sand. 20% silt with some clay, trace gravel. 1" max. dia .• t=::::: 

wet. medium dense. 
1-42 

, == :::::: , == ! == -43 :::::::: 
- - - - _____ 0_ - - E - - 'SP F= 

-44 ~ !=:= == == 
... 45 == == F 

t:::== 
Poorly Gradtd Sand !SP); BrO'wn(10YR-513): tOo%fine to coarse - -46 5P 

.. 

~ 
F= 

7 6 ~ 
sand. wet. medium dense. F= 

0 13 6 ~ 
Silly SInd with Gravel ISM!; 60% fine to medium sand, 20% sill 

47 8M 

I 
1= 

25 6 :::::: and clay, 20% gravel. wet medium dense. f- == .... 48 i == 
i == 
! ::::::: 

-49 .~~.~ == - weaiheied bediocJ( and A1luvlun Contacta! 49'. 
- - - -' - - - GW ~ .. : .. F= 

~ 
-50 ••• 

5< 
1== 

W!II grad~ 2~v.1 with §!!Ind IGWI: 60% gravel. 2" max. dia. ••• t::::: 25 6 1== .• :~ 50 6 ~ 
w • .m.ntd Sandston!: Light broWnish gray (2.5Y ti72CmOttIed to-

- r-5t 55 
.... '---' 

II 0 a. 
olive yellow (2.5Y 616). Niguel Formation (PlIOcene). 

.. E 
:::> 

I : '" -52 .. til ... . 
til ... 

I I rei 
'6 

-53 C--.J 
~ 

-54 

W.athered Sanc!Jton!: Light gray (2.-SY713) mottled lo-yeilowish 
.. -55 55 

~ brown ItOYR 6/8): fine grained well sorted sand. Niguel Formation 
.. 39 6 

(Pliocene). 50 6 
-56 '---' 

0 

Boring Ends at 56.5 ft. 

I i , 
I I 
! , ! , i 

I I 
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Geologic Log of Boring MSC R1 .. MW03 

Note: This boring is in units of the Niguel Formation (Pliocene). 

Hand augered to 10' for subsulfate utility clearance. 

Based on cuttings 0' - S' 
Poorty GmIed Sand witt! Sin ISP-SIII: Light yellowish brown (2.SY 
S/4); 90% fine sand, welt sorted, 10% sill, moist, appears similar to 
Niguel Formation (Pliocene). 

Based on cuttings 5' - 10'. 
Poortv Graded Sand with Slit (SP.§M): Light olive brown (2.5Y 
513); 90% fine to medium grain sand. 10% silt, trace gravel, max dia. 
0.25". 

Siltstone, Niguel Formation. comprised of interbedded laminae: 

Sandy Silt IMLl: light olive brawn- (2.Sy 513): 60% sHl. 40% fine 
sand. 
Silty SInd ISM): Light brown gray (2:5Y~) mottles li!iht YellOwiSh 
brown (2.5Y 6/4): 60% fine sand. 40% silt. 
Sandy Clay (CLl: Olive gray (5Y 512); 60% clay. sliff han1411% silt­
Ind sand. lew gravel. 

Based on cuttings. 

o 

4 

5 

11 

12 

13 

14 

15 

16 

17 

Silty Sand/Sandy Slit (SMIMLI; Oark grayish brown (10YR 412): 
50"10 sm 50% fine sand. moist. micaceous. 1 B 

19 

.< OHM Remediation Services Corp. 

36 6 

o 50 S 

80 6 

i' ,. 
:B G; 
E .~ 
I) 
:0:: 'ii 
~ !;I: 
0 
c: g .! D.. 
'2 0 ... ... 
c ~ 

u 
I) (f) 

E .!'! ~ '0:1 

S ~ 
e 
" 

Page 1 of 5 



Geologic Log of Boring MSC R1-MW03 

Based on cuttings. 
Silty Sand/S.ndy Silt ISUl): Dar!( grayish brown (10YR 412); 
50% silt. 50% fine s.nd. moist. micaceous. 

Claystone. Niguel Fonnation. comprised of interbedded: 

Ci''';'' Snvsllty cliv jMUCLl;Srown(10YR 513); 5O%ClaY. 500,4-
silt. morst. soft. 

o Ciayiy S.nd ISCI; lJrOWn (10YR 412): 5(jO,4 fine ,arid. 5O%lilf.nd -

-~ ~Hi:~~0':;,.t1O'ff{4/5):...c1i1.-~;y_mcilst:-e.IaSJiC:-_ ~ -_ -_ -_ J 

Based on soil cuttings. 
Silty Sand ISMI 

Sandstone. Niguel Formation. compri$ed of: 

Very Silty Sand ISM); Light olive brown (2.5Y 514); 60% fine sand'. 
40% silt wrth small amount of clay. 

<~ -- OHM Remediation Services Corp. 

23 

24 

27 

33 

34 

35 

36 

37 

38 

39 

8M 

5 6 

0 8 6 

16 6 

10 6 

o 16 6 

21 6 

~ 
:I (J .11 .~ E 
1! ... 
c: r 
8 

~ .8 
~ 0 
III 

.,. 
C '5 
G> to 

! .!! 
"0 

'S 

~ 
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Geologic Log of Boring MSC R1-MW03 

Sandstone. Niguel Formation. comprised of: 

pOoriy Graded s.rid liP); oliVe yellOW {f OYR 616);90% sand:-
10% fine to me<! gravel. moist. some iron staining. very dense. 

Based on cuttings. 
Well Graded s.nd ISWl; Light olive brown (10YR 514); 90% fine to 
coarse sand. 10% gravel. moist. 

We" Graded Sand tSW); light olive brown (2.5Y 514) mottled olive- -­
yellow; fine to coarse sand and graveHy in pla~. some iron staining. 
Niguel Formation (Pliocene). 

Based on soil cuttings. 
Poorly Graded Sind (SP); Yellow brown (10YR 516): 100% fine to 
medium sand. wet. posSible water table. 

.< OHM Remediation Services Corp. 

57 

58 

59 

0 

SP 

25 6 

34 6 

56 6 

32 6 

50 6 

50 6 

iii .l!! 
J; ~ ., 8-
"" c :n 
~ '" II> c:i 
III 
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Geologic Log of Boring MSC R1-MW03 
Project MeAS. EI Toro Northing 2 195 723.495 Drilling Company Water Development Corporation 
Project Number Easting 6 117.525.667 Drill Rig SpeedStar Begin Drilling 10/18/99 
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10/19199 
Location GS Elevation SOO.85 OriJlMethod ARCH Welf Completion Date 

GeologiSt G. BerCIer I Hammer Weight & Drop 2BOIb 30 inches 10/19/99 
BonIhoie Diameter 10 inches I Total Depth of Borehole 86.5 feet Depth to Water 59.5 feet bQS 

DESCRIPTION Q. 8' .. .5i ~~ WELL DETAIL :::0 ..J g e s::~ e .J! Ie ~I ii'; .~ a. 
".!! CI -& E as: j c- ;g • a:~ ~-~ 0 rx-

CI m 

Based on soil arttings. 
t-60 SP E 

Poorty GmI!cI Sind ISP): Yellow brown (10YR 516); 100% fine to E 
medium sand, wet 

f-61 E 
E t=:::: 
E 

t-62 ~ 
t:::= F= 1::= . 

r63 E 
~ E F== 

r-64 ~ E 1=== t= 
POortv 5i.msl!!! §!nd With SIIt(SP=sMl; Lighi oliVe broWn (2.5Y - - r65 P.SI~ 

~. ~ 
E 

12 6 t= S 5/4); fine to medium sand, dense. Becomes graWIIIy towards !he t= ex) 

base. iron stained. 26 6 ~ .9 1-66 E b 46 6 t::::: t::. , .. .. - - - - - - , ------ - SP f- t= 
~ 

c: 
Based on cuttings. 1-67 II> 

poorty Gradtd Sand rSPI: Fine to coarse $lind with clay pebbles. '~. ~ 
F= 

.., 
CI) 

1-68 t= CI) 

E co. 
F= e! 
E :it 

1-69 1= II) 

=> t::::: 0 

1= => 

t::::: :S c: 
GAV!!"; Silty Sand'rslr): MottiedOIiY8 yeHow (2.5Y6I8j, darlt - - - 1-70 SM ~ 1= 0 

.~ 
15 6 ~ u 

yellow (1 OYR 618). light brown (2.5Y 514); 70% fine sand. 15% silt. E ~ c: 
15% gravel. wet, dense. 0 26 6 t= => 

r71 t= 0 

~ 30 6 F= !!? .. - - - - - - - - .. - - SM t:== 'i 
~ t-72 I t::::::::: b 

! .~ ;; 
t=:::: c::S 

r-73 t= ~ f= 
~ .. = -74 == == = 

-75 k-- ~ 
S!tly Sand rSMI: Light olive brown (2.5Y 514): 83% tine'iand. lil"l,; SM = 

~ 
0 

i 
silt. 7% gravel. max. dia. 1", wet. 

0 0 
t-76 

0 
Based on cuttings, 

, 

SM 
Silly Sane! ISMI: Gravel becomes coarser with depth. r77 

~ r-78 a 
I 

, t::::::::; 

t-79 '---! 
c=: 
---. 

r-80 I E:l 
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Geologic Log of Boring MSC R1-MW03 
Project MCAS EIToro Northing 2.195.723.495 Drilling Company Water Develojlment Corporation 
Project Number Eastmg 6 117 525.667 Drill Rig SoeedStar Begin Drilling 10118/99 
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10119/99 
location GS Elevation 500.85 Dril/Method ARCH Well Completion Date 

Geologist G. Beraer I Hammer Weight & Drop 280 lb. 30 inches 10119/99 
Botehole Diameter 10 inches I Total Depth of BorehOle 86.5 feet Depth to Water 59.5 feet~s 

C4 CII 
.5 WELL DETAIL DESCRIPTION 0 .. ~~ '" ...I g e .c- e II 

i 
.... 

at; .Y Q. >.! 
!~ 

C) 
"" E 1!:C4 8u C4 CQ. 

'0 ... ... 0:- c!e en c:; en 
CD 

Silty S!!!d (SMI; Olive (5Y 514), mottled olive yellow (2.SY 6/8); rOO SM 
! ! 

rx 
27 6 

85% very fine sand. 15% silt. trace gravel. wet. very dense. 
40 6 

i 
, 

'-81 , 
50 6 C>. 

- - -- - - - - - - - - -- - - - SM 
) . f-- § 

." 
r82 i 1 I 

i .. ... .. t-83 , 
.!! ! .5 
~ 

t-84 .!! 
'1:1 , :.,. 

1 

. slny-s.iid ISM!: pile Olive (5'1' 6i4); 800.4 very fine to tIiie sand. 
- - ","85 SM - ! r-- ~ 

IX 
0 

10% silt, 10% gravel, max. dil. 2",_1. 
0 

t-86 i 
0 

Boring Ends at 86.5 ft . 

I 
i 

-{ OHM Remediation Services Corp_ Page 5 of 5 



Geologic Log of Boring MSC R1-MW04 

TOp 10 feet hand augerect for subsurface utility clearance. 

Poorly Graded SaUd with Silt (SP~M): light brown-(7.5YR 6/4). - .-
85% fine to medium grained sind. 15% fines. trace fine 5ubrounded 
gravel. slightly moist. very dense. 

-< OHM Remediation Services Corp_ 

2 

3 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

.2 
..c:. 
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o 25 6 

50 6 

25 6 
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Geologic Log of Boring MSC R1-MW04 

c1mtoo!: Ol;.,e (5Y 513). 100%loW ~stiC fines .. irac:!i fine -
grained sand and fine gravel.sllghtly moISt. very stiff. Ntguel 
Fonnation (Pliocene). 

ciaystone: Olive (5Y 513). 106% low 'plastic fines •. irace fine 
grained sand and fine gravel. slightly mOISt. very stiff. Niguel 
Formation (Pliocene). 

-< OHM Remediation Services Corp. 

21 

22 

23 

o 10 6 

10 6 

10 6 

o 10 6 

10 6 

10 6 
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Geologic Log of Boring MSC R1-MW04 

CI!rtSCOO!: Olive (5Y 513): high plasticity; 50% darll olive brown to 
black Silty clay. laminated. wet. very stiff. Niguel Fonnation 
(Pliocene). 

ciay!toDe: VerydaFk gray (5"5i1); Silty day. mOist.hafd.TOW-­
plasticity. Niguel Formation (Pliocene). 

c!ay!ton.; Very da-rK gray (5Y3I1); Sligh-tty moist. hard-; loW 
plasticity. Niguel Fonnation (Pliocene). 

- - - - - - - - -

Claystone: Very darK gray: sillY clay: drY. hard. IowplaSticiiy. 
-

Niguel Formation (Pliocene). 

Boring Ends at 56.5 ft. 

-

-< OHM Remediation Services Corp. 
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a. 
E 
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\;t Name: MCAS EL TORO AA-3 
/ 

1-
Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-9O 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

EARTH€)TICH 

BoreholelW ell Constuction Log 
I Project Number: 37380 I Borehole 

Number: MW-OS 

Northing: 2195039.24 £asting: 6117525.41 I Sheet J 

Number of 
Samples: 12 

Borehole 
Diameter (in): 10 

Driller: 

Date Started: 

Date Finished: 

Tomas Fernandez 

111512002 

lln12002 

Total 
Depth (feet): 

Depth to 
Bearock (feet): 

Depth to Drilling (.IT BGSl. 30 0 Static /FT TOC,): Water: ~.. r· 

of 2 

58.5 

Completion Information: 4" PVC Monitoring Well, screened 40-55'. Elevation 
(feet MSL) : 

Ground: Top a/Casing: 473.07 

.=-- .. aa> 4) 
4)~ .s:J 
0-- E 

;::s 
Z 

-
-
-
-
~ 

-_/ 

---
-

10-

-

-
-
-

15-

-
-
---
-

20--
-
-
----

25-
" 

I 

J 
uu 

Samples 

... 
C 
;::s 

4) 0 
p..u 

?: :; 
.9 co 

7\ 5 

"Y.. 
8 
13 

~ 12 
28 
30 

l7\ 9 

I~ 
12 
18 

7\ 9 

')i 
15 
20 

7\ 49 
~ 50 

l7\ 30 
~~01!i 

i!' 
4) 

> 
0 u 
4) = ... 
c 
8 .. 
4) 

Q.. 

4) 

E 
1= 

1005 

1015 

1026 

1035 

1042 

1050 

Logged By: E.Vicente I Checked By: Crispin Vanyoike 

Field Analyses Log 
-a .., 
c: c 
:::> :::> 

-- 0 .-e -.; e ~ E co 
C '" c. ..... p.. ..... 0 ... c. ... p..'"' .- '" 

e~ --&3 :a~ O"il "0 
~ c. Q:;"E. -<: 

E ~ .. 

Lithologic Description Remarks 

til til 

. 

POORLY GRADED SAND (SP): pale yellow ~~ ~~' pipe stick up above 
- (2.5Y718), medium to fine, medium dense, dry. - ~ ~round surface 
'=- ..::: ~ w/monument casing). 

- -~ ~ 
.. ~ -~ ~ 

• SP r- POORLY GRADED SAND (SP): As above, but -=~ ~ low sample recovery, 
f-r.,...., ........ ..-t-,velY..dense. r~ ~pnly one sleeve. 

.1 ~M r- STLTY-SAND(SM); yeUoWiSh brOwn (1OYRslS)," - -~ ~ 

~ med""'l0 .... , ..... no" .Iaotic.""" _. =~ ~ 

SM ;- SILTY SAND (SM); As above. -~ ~ 
'>t"-,=i!Y' POORLY GRADED SAND wiTH SILT (sP-SM);- - ~ ~ 

r yellowish-brown (10YR 518), medium to fine, -~ ~~ 
r- dense, with non plastic fines, moist 

r- -~ ~ 

SP~; POORLY GRADED SAND WITH SILT (SP-SM); =~ ~ 
- As above. -~ ~ 

~ .::~ ~ 
E =~ ~ 

I "" = -POORLY GRADEO SAND jSP);p8re-bmwn - - - =~ ~ 
(10YR6I3), medium to coarse, trace low plasticity t,; f<::: 

- fines, fine gravel (up to 0.5 inches), very dense, - ~ I\\: 
;- dry to moist. -=~ ~ 

..•• SP ; POORLY GRADED SAND (SP); .... b<we. =~ I 
: =~ ~ 
r -~ ~ 
~ _~ ~~~ter encountered @ 
r- ~1\7~"'O bgs. 

:. ~t" 
.. 



EARTH@)TIC" 

BoreholelWeU Construction Log 
(Continuation Sheet) /-~- -" 

[ \ 

~------------------------------,---------------------",~~--------------~\ j 
Project Number: 37380 Borehole -./ 

Project Name: MCAS EL TORO AA-3 Number: 

Borehole Location: Anomaly Area A-J 

Samples Analysis 

35 

;;; 
c '" 0-.- '" 
;6~ 
"'0 
< 

ML 

Lithologic Description 

SANDY SILT (ML); dar!<: 
(10YR3I6). low plasticity. very dense. trace fine 
sand. wet. 

SILT (ML); As above. 

SIL TV-CiA Y (CL-MW; Pale OIiVe(SV&4). harcC -
wet, medium plasticity. 

5 feet 

MW-OS 

Sheet 2 of 2 

Remarks 

drilling. 

I~""nnl;"""'with SPT 
'l<u:llmnh'r with no 

/\ 
, I , 
\J 



BoreholelWell Constuction Log 
--, 1~------------------------------------'I------------------------~IBo~re~h-o~le-------------------, 
ProJ"":c Name: MCAS EL TORO AA-3 Project Number: 37380 Number: MW-06 

" 

Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-90 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

Northing: 2195353.27 Easting: 6117642.83 I Sheet J of 2 

Number of 
Samples: 9 

Borehole 
Diameter (in): 10 

Driller: Tomas Fernandez 

ed Total 
Date Start: 111412002 Depth (feet): 40.5 

Date Finished: I 11512002 ~~ (feet): 

~~:to Drilling (IT BGS): 30.0 Static (IT TOC): 26.00 

Completion Information: 4" PVC Monitoring Well, screened 20-40'. Elevation 
(feetMSL) : 

Ground: Topo/Casing: 475.72 

-:S-=:- .. 
fr~ .8 
Q-- E 

:I 
:z 

-
-
-

" , 
., ) ,,-

--
-
-
-
-

10-

-
-
-
-
-

15-
---
-
-
-

20-

-
-

-
, 

.. ~ 

-
-
-' 

Samples 

7\ 15 
\/ 15 
-"- 18 

[7\ 12 
1\ / 15 
-"- 15 

7\ 5 

Y.. 
7 
10 

Field Analyses 

1412 

1435 

1445 

1455 

1500 

1520 

Logged By: R. Lazo I Checked By: Crispin Vanyoike 

Log 

Litbologic DesCriptiOD Remarks 

. ML SILT (ML); pale yellow (2,5Y7/4), non plastic, hard, ~ ~ 2' pipe stick up above 
- dry, trace fine to medium sand (5%). - ~ ~ ground surface 
_ _ ~ ~ w/monument casing). 

- -~ ~ 
t-... 

ML C- SILT (ML); As above, but 10% sand, trace 
- subrounded gravel up to 314", moist. --
-

-:~ ~ 
=~ ~ 
~~ ~ 
-~ ~ 

- -~ ~ 
ML - SIL T(Ml); olive brown (2.5Y5I4), low plasticity, very -~ ~ 

- stiff, trace fine to medium sand (5%), moist. - ~ 
~ -~ ~ 
t- -
r -
t- -
r -
t- -

ML t- SilT (ML); olive brown (2.5Y5I4), very stiff, 10% -
- medium plasticity clay, trace coarse sand, trace 
_ wood, moist 

-
l­
t-

-
-
-
- '. 

-

-

oG~ POORlY GRADED GRAVEL (d'Pj;ligtit Olive gray -::< ~::. 
.:; [:,0 - (5Y6I2), chunks of siltstone, subangular, dense, -':. ::: ::.' 
.10 D - mol'sf ' .. .-;.: .. 
0

;- - .. . ...:. ..... 
D' \. -',.'=., .. 

('\o - ':'=::: 
~u - -~~~ 
o D -::':c ::: 

.. S~ POORLY GRADED SAND WITH GRAVEL (SP);- --::: /. 
- dark olive ~ray (5Y3I2); medium to coarse, medium -;. ::::.-
:. dense, mOist _ :::~r:Water @ 26' bgs 
_. _ ": 11/05102). 
- -.~~ - .=~. - ~.~~ 
'- -i .. . ~ .. .: : Water encountered @ 
c- -I .. ~,.",;..; 

-l . '10=,1:: pv. 



EARTH@)TBCH 

BoreholelW ell Construction Log 
(Continuation Sheet) (' \ 

~----------------------~--------------~~~----------~\.~) 
I Project Number: 37380 I Borehole Project Name: MCAS EL TORO AA-3 

Borehole Location: Anomaly Area A-3 

Samples 

- 1/\ 10 
15 - ~ 20 -

-
---
-
-

35- t7\ 9 
20 - ~ 50 

-
-
-

40 - p..; 170/6 

u 
E 
j: 

1153C 

1600 

0805 

Field Analysis Log 

••••• 
lSI-' 

' .. 
..... 

.' 
". 

.. 

'ML 

ML 

Number: MW-D6 

Sheet 2 of 2 

Lithologic Description Remarks 

POORLY GRADED SAND WITH GRAVEL (SP); - :.:.~<: 
~ light yellowish brown (2.5Y6I4), medium coarse, - .. 1= 
~ dense, some subangular to subrounded gravel up ..: . F= .. 

to 1", wet. _ : r=' . '1=' 
r- - Ii -
,-- -

-
----------------------SILT (ML); olive yellow (2.5Y6I2), breaks down to - .1= 

i- non-plastic silt, hard, wet -
. f-' ': 1= . Hard drilling. - . t= . 

r- - .:1= . 
f- -. I=· 
i- - .:.:§ •. - ---\ r- - ( 

r- . -
.... ~ .. U .'-:- .. 

\~IL T (ML); olive yellow (2.5Y6I2), hard, wet, low .. 

lasticilv silt with medium plastiCiIv clav. I 
Total Depth = 40.5 feet 



BoreholelWell Constuction Log 
"') 

~~ /'~-------------------------------------lr-----------------------l~Bo~R~h-o~le------------------~ 
Project Name: MCAS EL TORO AA-3 Project Number: 37380 Number: MW-07 

0 .. 
~ ... 
~ 
~ 
~ 
0 ... 
..J 

'" '" -< 
t) 

~ 
< 

I 
" 

Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-90 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

Northing: 2195265.46 Easting: 6117176.68 1 Sheet J of 2 

Number of 
Samples: 10 

Borehole 
Diameter (in): 10 

Driller: Tomas Fernandez 

Total 
Date Started: 111412002 Depth (feet): 50.5 

Date Finished: 1 11412002 ~~~ (feet): 

~~: to Drilling (IT BGS): 45.0 Static (IT TOC): 36.00 

Completion Infonnation: 4" PVC Monitoring Well, screened 30-50'. Elevation 
(feet MSL): 

Ground: Top a/Casing: 475.60 

-

-

- , 
\ 
; 

" / 
... -
-
-
-
-

10-

-
-
----

15--
-
-
-
-
-
-
-
-

20-
---
-----

t 

Samples 

17\ 10 
1\ J 15 
~ 18 

i?\ 8 
8 

::l.. 14 

7\ 11 
\/ 10 
-"-- 12 

0915 

0923 

0935 

0940 

1000 

Field Analyses 

0; 
c: rn 
0-._ en 

:g~ 
-< 

Logged By: R Lazo 1 Checked By: Crispin Vanyoike 

Log 

Lithologic DeSCriptiOD Remarks 

- ~ ~~ ~ pipe stick up above -10 ~round surface 
_ ~ ~ w/rnonument casing). 

I ::iM SILTY SAND (SM); light yellowish-brown, 
I- (2.5Y6I4). fine to medium, dry. 

-=~ ~ 
- ~~ ~ 

SM ~ ~~'ri:D (S~; As ,hQ,e, _;,m de",~ art =11 
: =~ I 

I ~)t>-::~ pooFfL Y GRADEO SAND WITH' Sill' (SP-SM);--~ ~ 
'- light yellowish-brown, (2.5Y6I4), fine to medium, -~ ~ 

~ _ ... _~ !moe fiM ."""" 'P 10 0.5", """l ~II 

f'-'-J"u,,::'+l ......... ::it-'-lt---'POORL Y GRADED SAND (Spf·AS ...... - - - ~! ~"'" de",a 

... : ~~ ~ 
I-

". SP I-

:: .... :. l-
f-
l-
f-
l-
f-
I-

POORLY GRADED SAND (SP); some cobbles. 

~~ ~~O Recovery 

- ~ ~ ithology from 
_ ~ ~ ~uttings. 

b>/ ~ ~obbles up to 8". 
-
-
-

'1 ~M sli. TYSANt)w"ifi=i GRAveL (8M); light - - - -~ 
Hard drilling. 

:, Rig shatters. 

::·',icObbles. I- olive-brown (2.5Y5I4), coarse to fine, some -
subangular to subrounded gravel (10%) up to 2", - . 

'- d 't -f- very ense, mOls . 
l- -
f-
I-

: ,lithology from 
.: ,!cuttings. 



Borebole/WeU Construction Log 
(Continuation Sheet) 

Project Name: MCAS EL TORO AA·3 I Project Number: 37380 1 Borehole 
Number: MW-07 

Borehole Location: Anomaly Area A-3 Sheet 2 of 2 

~ 
§ 
"'I 

~ 
0 
'" g 
oJ 

'" '" 

~ 
i 
~ 
E 

~ III 

~ ; 

Samples Field Analysis Log 

litbologic Description Remarks 

-
\1\30 
1\1 40 
I-"- 30 

POORLY GRADED SAND (SP); light olive-brown .. ~ . 
I- (2.5Y5I4); coarse to fine sand, very dense, moist, _ <. ~ <. /Silt on tip of sampler. 

h'-~I-..=-+_...::some subangular gravel up to 2-. - . t= .. 
- ~ ~ I Br SIi:TSTONE;paie-yiliow (2-:sY774[ cOheshte. - - - .. 1= :·.PNeathered Bedrock. 

)( x f- weathered, breaks to non-plastic silts, moist. - ". ~ . - }()( . ~.-. 

- ~ ~ I- -~" _ xx .. f--'. 
35- h<- )()( f- -.~'. 

II \ 15 1115 x x Br SILTSTONE; As above. . ~ .. 
-= ~~5 ~ ~ I- -::" ~:. ~aterlevel sounded 

~ ~ ~ I- - :.'.~. :.~:~')~s. {11/Q4/02, 

_ xx f- -.1- .. 
x x -'.r=: 

_ xx f- -"~'. :: -~ 
40 - v'\,~~ 1124 : ~ f- -:. §t 

_ ~pu<4 )( x f- - '.' ~ '. 
x )( . '1-=1- .. 
x )( . 1-.' 

_ xx I- -·F· 
_ x )( r=.'. 

_ xx f- -'~'. 
_ xx .~. 

- :: ~ -.~:: :: .~ 
45 - l7\ 15 1135 x x Sr I- SILTSTONE; pale yellow (2.5Y7/4). weathered, - ::~:'PNaterencountered @ 

_ ~ 2015 ~ : ~ dense. breaks to non-plastic silt, wet - .: ?=.: /45' during drilling. 
x x .. ~. 
)( x . '1-. 

_ xx t- - ':.f:: .. 
)( x' t= .. 

_ xx t- - .. j::: 
_ : : I- _:. F= 

50 _ l-,lc: ..... .,x.= Y,..,r._-+-.- - - - - - - - - - - - - - - - - - - - - - - : .... :§.:. 
-I---IhS:.45oJ~E6!!--+1l.l1~504-_-t __ +--+--'----': .t.!·'Bi~r-+ SANDSTONE; olive-yellOW (2.5Y6I40). very dense. rr+.....:....---+·tr!.::(0!!::!ta~I..!:::D~ept!!jth~50~.~5·:..... --I 

breaks down to finejIrained sand wet I 
Total Depth = SO.5 feet 

( '\ 
\ I 

J 
\.. _.J 



EARTH@)TI!CH 

BoreholelW ell Constuction Log 
~---------------------------------------r-----------------------'-=--~~------------------~ 

I M SELTOROAA 3 1 Pro!J'ectNumber: 37380 I Borehole MW-08 
i,,- ~/Name: CA - Number: 

Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-90 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

Northing: 2194877,08 Easting: 6117254.83 1 Sheet 1 of 2 

Number of II 
Samples: 
Borehole 
Diameter (in): ] 0 

Driller: Tomas Fernandez 

Total 
Depth (feet): Date Started: 11/6/2002 55.0 

Date Finished: 11/612002 ~~~ (feet): 

~~/o Drilling (FT BGS): 26,8 Static (FTTOC): 26.20 

Completion Infoonation: 4" PVC Monitoring WelJ, screened 45-55'. Elevation 
(feet MSL): 

Ground: Top a/Casing: 469.65 

-5-0 ] e. .. 
u~ 
Q--- E 

:s 
Z 

-

-
-

~) 
'. 

" -
-

-
-

-
10-

-

-
-
-

15-

-
-
-

-
~ 
~ 20-

~ 
-

-
0 .. 
0 -.... 
ul 

B -
-

~ -
.(: 
: \ 
~ I 

-= ' i rl ~ 
~ 

3 

Samples 

1/\ 7 
~ 10 

11\17 
1\ /26 
f-IL- 27 

17\ 15 
1\ J 18 
I-"- 22 

t7\ 14 
1\/ 46 
I-"- 40 

l7\ 13 
1\ I 16 
f-"- 23 

0820 

0830 

0835 

0840 

0650 

Field Analyses 

Logged By: C.Wong 1 Checked By: Crispin Vanyoike 

Log 

Lithologic Description Remarks 

.... SM SilTY SAND (SM); pale brown (10YR6I3) to ~ ~12' pipe stick up above 
f-- grayish brown (10YR5/2); 80% fine sand, 20% silt; - ~ ~~round surface 
f- some medium grains, medium dense, dry to slightly - ~ w/monument casing). 

, _ rrKJ~t. ' ~~ ~ 

ML - sIL fWIfH-SANO-(Mi.); biOWn (.0>'413); 20% fioo ~~ ~ 
- sand, 80% silt; low plasticity, hard. fungal mycelia -~ ~ 
f-- present. ..:::~ ~ 

~ ~~ ~ 
~ -~~ 
f- -~ ~ 

f-YY-+: ....... ~M.-+->--sit. TV SAND (s'Mf;' iiai; brown; 70% flne to - - - -=~ ~ = med~m ....... 30% ,01; """" .. ,,,do<. ~~ ~ 

~ -~ ~ 
f-L-'--I-=...-I---- - - --- - - ---- -- -- - ----I ~p POORLY GRADED SAND (SP); light yellowish _ 

~ brown (10YR6/4); 90% fine to medium sand; some -
f- coarse grains, 10% silt; dense, no odor. _ 

-
f- -

-
f- -

....,.....-1~r-+-- - - - - - - - - - - - - - - - - - - - - - -
I ~M SilTY SAND (SM); light yellowish brown ,', 

~ (10YR6I4); 75% fine sand, 25% silt; very dense, no - ','. 

~ odor. _ .', 
- ,', 

f- -~' 
- . 

f- -'. 
- " 

. '.' I ~'" poaRL Y GRADED SAND csp);ri9ht - - - - - - ':': f;::/ ~." 
~ yellowish-brown; 95% fine to medium sand, 5% silt; _,:~ ::': IYVater@ 26.2'. 

no odor. dense, saturated. H' ~ ',' '~." 
~ - '~ /'~6~~~r enounteted @ 
I-- - ~." 

. '. f-- ~ :,d~ .::: 
1-' 



BoreholelWell Construction Log 
(Continuation Sheet) ( "'\ 

~----------------------------------------'I----------------------------~IB~o-r~eh~o~l-e-------------------\-~/ 
Proiect Name: MCAS EL TORO AA-3 Project Number: 37380 MW-08 , Number: 
Borehole Location: Anomaly Area A-3 

Samples Field Analysis 

- f\ io /0900 

- ~ 36 
--
-

-
35 - ~ 5015 0905 

-
-
-
---
-

40- ~ ~/6 0915 --
-
-
-
-

45- 7\ 0930 
- DL 
-
-
-

50- ~ 49 
- ~ 5013 

-
-
-

-
0 

~ 55 

i 
~ 
0 .... 
...J 

'" '" l'i 

~ 
I! « 
i 
E 
g 

~ 
~ 
~ 
e: 

Sheet 2 of 2 

Log 

Lithologic Description 

.. 1 SM SIL TV SAND (SM); yellowish brown (10YR5J6): 
r 800/0 fine to coarse sand, 20% silt; very dense, 

saturated. r 

- ):::'. 
- 1=': 

~. 
1-.' 

- l=J..-" 
J..-' 

- ';=': f:: .. 
::.. .. 

- ~: 
- 1:::.' 

""""""'-'"'-..--t-- - - ---- - -- - - - - --- - - - -- - =-. 
-SP POORLY GRADED SAND (SP); light olive-brown - ::: .. 

. ' - (2.5Y5I4); 95% fine to medium sand, 5% silt; very - ~ . :;::. 
_ dense. saturated. _ :::. 

t=. 
~. - 1=. 

- j:::. 
r - 1= - 'f;::'. 

i-CT,...r.,f-pqy-f------ ----------- -- - - - -- l-
.: ISM SIL TV SAND (SM); light yellowish-brown (2.5Y6/4); - t:::-· 

I- 85% medium sand, 15% silt; very dense, saturated. - t= .. 
- 1='. 

- j;:: .. 
- f::::' 

'.! ML SANDY SICf(ML);llght yeliOW(5Y7t2) and - - - - t= •. 
. . '- brownish yellow (1 OYR6I8): 6O"k silt, 40% fine to - ~ ' .. 

Remarks 

medium sand; mottled, weak to moderate E= .... 
- cementation, very stiff, saturated. - ~:. ~rd drilling @45'. 

I- . 
- - f;:::: 

)=.' . - 1=. 
/::. - E=: 
I- '. 

- 1=: i= .' 
F-' 

.... ML f- - t:::. SANDY SILT (ML); As above, but fine grains only. 1=:' 
- - t= e-

- t:: - ;::. 
- ::: 

-
- - =. 
I- - ~'. 

r- - =" ~~~~~~~~-----------------4~~+-------------~ 
Total Depth = 55.0 feet 

! 
/ )-

'-



MW-09 

BoreholelWell Constuction Log 
'\,-------------------------------.-------------------,~~~--------------~ .-- ,- I I Borehole 

Pro
J
-_- )lJame: MCAS EL TORO AA-3 Project Number: 37380 Number: r Sheet Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-90 

Drilling Method: Air Rotary 

Drilling Fluid: None 

Northing: 2194780.36 Easting: 6117099.87 J of 

Driller: Tomas Fernandez 

Date Started: I Total 
lOt29/2002 DePth (feet): 80.0 

Number of 17 
Samples: 

Date Finished: 1013112002 ~t~ (feet): 

Borehole 
~ameter(in): 12 

~~to Drilling(FTBGS): 30.0 Static (FTTOC): 26.70 

3 

Completion Information: Dual compition 2x2" PVC Monitoring Wells, screened 
20-50' and 60.75'. 

Elevation 
(feet MSL): 

Ground: Top of Casing: 466.52 

--
-
-
-

-
-
-

10-

-
-
-
-

15---
-

-

-
-

-

Samples 

7\ 20 
~~0/6 

7\ 10 
1\/20 
~25 

iJ\5 
7 

~ 14 

17\ 10 
1\ / 15 
f-'L 18 

1135 

1150 

1205 

1215 

1245 

1315 

Field Analyses 

-;; 
C rIO 
0-._ en 

.a~ 
"0 « 

Log 

.: M[ 

Logged By: E. Vicente I Checked By: Crispin Vanyoike 

Lithologic Description 

SANDY SILT (ML); light yellowish brown (2.5Y6I3). 
- hard. dry. --_ .....J 

---:-

Remarks 

i2' pipe stick up above 
~round surface 
w/monument casing). 

. , -
f-lr" ..... :+....-roSM-l-·...,SIl. Tv SAND 1SM); OliVe yelloW (2.5Y6J6);fioo to - --= 

- medium, dense, dry. -
..; 

-- -
-
-

-- -
-

SM - SILTY SAND (SM); As above but coarser. ..J 

--
' . .. -

-
r- --

-- ---
-' 

'. ,I st'-~~ pQORL Y GRADED SAND WITH SrLT(SP-SM); - -= 
I- light brown, medium to coarse. medium dense, - . 

moist. -' - -
f...T...l-'Y+""-ML-+-_ -SANDY SILT 1MLf; light broWn. flne-to medium-;- - -=' 

hard, moist. 
-
I-

-
-
-

. . ML r- SANDY SILT (ML); As above, but medium to 
'- coarse. 

-
-

f-

-. 
-:' .. , 

.. - . 

.. 
-. 

-, .. 
-. 

~ 

-" 
:::water@ 26.7'. 

- " . 'AI. 
_ ,. :: .. r:.. .... ?ter encountered@ 
-' ~ pv 



EARTH@)TIiCH 

BoreholelW ell Construction Log 

~ ___________________ (c __ on~tin_·_u_a_tI_·o_n_S_h_e_et_) ____ -rw~~ ________ ~(~ 
Project Number: 37380 Borehole 

Project Name: MCAS EL TORO AA·3 

Borehole Location: Anomaly Area A-3 

50 

Samples 

6 
12 
18 

9 
13 
20 

Field Analysis 

'. ',". 

SP 

Number: 

Lithologic Description 

GRADED GRAVEL WITH SILT 
(GP-GM); subangular grains up to 1.5", very 
dense, wet. 

POORLY GRADED GRAVEL WITH SILT 
(GP-GM); As above, dense. 

POORl. Y GRADED SAND (Sp);yeiIOWis~oWn-:-
medium to coarse, dense to very dense, wet 

POORLY GRADED SAND wiTH SilT (SP.sMj;­
As above, but fine to medium. 

POORLY GRADED SAND WITH SILT (SP-SM); 
As above. 

-POORLY GRADED SAND fsP);AS abOve. but -
medium to coarse. 

POORLY GRADED SAND (SP); As above 
medium to coarse, but less fines. 

Sheet 2 of 3 

Remarks 



EARTH@)TI!CH 

BoreholelW ell Construction Log 
(Continuation Sheet) 

Project Name: MCAS EL TaRO AA-3 I Project Number: 37380 I Borehole 
Number: MW-09 

Borehole Location: 

Samples 

c 
C 

II.) 

I:; ;> 
.= .-. OJ 0 
ati .c '" 0 <.) 

e c. U II.) 
.,~ 

~ = Q'-' '" ~ z 5 0 

iii t 
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-
-
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70-
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-
-
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-
-
-

-
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~ 
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~ 
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Anomaly Area A-3 

Field Analysis 

~ ~ 
c c 
:s OJ 

0 ....... 2 'SSo [~ 
c; 

c.~ §!!l ., 
e ,e,~ 

,e, .. .- '" 
Q ~ - ., 

1= Q 1> :e!-
Ei:'Q.. -- .", 

Ilo c. < g ~ 
<n r.n 

1345 

1402 

I Sheet 3 of 3 

Log 

., 
0 6~ 

:.E tf.J!-c. U.:.: f tf.J u 
0 ::J~ 

.' ·I~t" 

Uthologic Description 

'POORLY GRADED SAND (SP); As above. but 
t- medium grained. 

t-

. ... SP ~ POORLY GRADED SAND (SP); As above. 
~ 

..::.: .... 

-
- ....... . 

-
- '. 

-
- ......... . 

-
::.::.: I- - .: 

., sP-::~ POORLY GRADED SAND wiTH Sill' {SP.SM};- - .. ' 
I- yellowish brown. medium grained. wet. - ..... 

SP-S~ POORLY GRADED SAND WITH SILT (SP-SM); 
As above. 
Total Depth = 80.0 feet 

-
- .. 

-

Remarks 

:.~tl1Ology from 
. !cuttings. 

. Lithology from 
.:cuttings. 



BoreholelWelI Constuction Log 

Project Name: MCAS EL TORO AA-3 

Borehole Location: Anomaly Area A-3 

Drilling Agency: Valley Well Drilling 

Drilling Equipment: Mobile Drill B-90 

DriJling Method: HolIow Stem Auger 

DriJling Fluid: None 

I Project Number. 37380 I Borehole 
Number: 

MW-IO 

Northing: 219455.82 Easting: 6Il6838.02 I Sheet 

Number of 8 
Samples: 

Driller: 

Date Started: 

Date Finished: 

Tomas Fernandez 

Total 
10/3112002 Depth (feet): 

111112002 ~~k (feet): 

1 of 3 

56.0 

Borehole 
Diameter (in): 10 {t~:: to Drilling (FT BGS); 40.0 Stalic (FT TOC): 37.60 

Completion Infonnation: 4" monitoring Well, screened 60-75' Elevation 
(feet MSL): 

Ground: Top o/Casing: 463.76 

<> 
~ 

-
-
-
-
-
---
-

5-
o 

-
o 

-
-
-

10-

-
-
-

-
15-

-

-
-
-
-

~ 20-

~ --= -
-
-

-

-
-
-

'" -

Samples 

l7\ 26 
[\ / 39 
~26 

1220 

1310 

1325 

1340 

1415 

1425 

Field Analyses 

-;;; 
c '" 0-.- '" .-=:: u :gr-
< 

Logged By: C.Wong I Checked By: Crispin Vanyoike 

Log 

Lithologic Description Remarks 

SANDY SILT (ML); light olive brown (2.5Y5I4). 
I- hard, low plasticity, dry to moist 

o~ ~~12' pipe stick up above 
-~ ~~nd surface 
_ ~ w/monument casing). 

-:~ ~ 

., ML. 

~ -~ ~ 
.. Ml = SANDY SILT (ML); As above, but Mod;". ~~ ~ 
.. : ~~ ~ 
. ML I--slL. T WITH-etA Y (ML);light olive gray (5Ys72~ - -= ~~~ ~~ 

some gravel, very dense, medium plasticity clay, 
I- dry to moist -~ ~ Traces of subangular 
'- _ gravel (claystone, 

~ ~ siltstone). 

I- ~~ ~ ; ~~ ~ 
ML ~ SILT WITH CLAY (ML); As above. - ~ ~ 

~ ~~ ~ 
i : ~~ ~ 
!il-L..LL.+-r, ::;""-I-'t--POORLY GRADED SAND (Sp);yerlOwish blOWn - - ~ ~ 
I f- (10YR5I4), fine to coarse, fine subrouncled to -I%: ~ 
t f- rounded gravel up to 2", very dense, moist, trace _~ ~ 

, : s~ ro~ <u~.s. ~~ ~ 

=~ ~ 
=~ ~ 
~~ ~ 

. : • Sp I- POORLY GRADED SAND (SP); yellowish brown 
I- (10YR5/4); 90% medium to coarse sand with fine 

grains, 10% fine to coarse, subangular to t" subrounded gravel up to 1.5"; medium dense, 
I- moist. 

-=~ ~ 



BoreholelW ell Construction Log 
(Continuation Sheet) 

Project Name: MCAS EL TORO AA·3 Project Number: 37380 Borehole 
Number: 

Borehole Location: 

Samples 

c:-
C U .. ;> 

.c ,.... i ::J 0 
Q.o II> 0 U 

Q, U u 
.,~ 

~ a: c ...... ~ z fi 0 
iii u .. 

U 
c.. 

35 

45 

50 

Anomaly Area A·3 

Field Analysis 

-.:I -.:I 
r::: r= 
::J ::J 
0 --~ --to t;; E..:.c S ..:.c 

.~ :a " "" ~ 8: ~ e ,s,1:o 
~ 

---1:0 .::= u 
Co C (} ~ .... 
ii:~ Q:;'Q. 

E 

'" 
.. 

<Il til 

Log 

u 
:E 
~ 

'" .. 
<:) 

'.:: 

., 
o ~ 
til .... 
U..l<I 
tIlu 
~~ 

Lithologic Description 

POORLY GRADED SAND (SP); As above, 
rounded, elongated cobbles up to 3". 

-SILT (ML);dMk-biOWn (10YR3I3). very stiff, - - -
medium plasticity, some fine sand, moist, no odor. 

-GRAVELLvSilT wiTH SAND(ML);dark-brown­
(10YR3I3); 60% silt, 30% fine to coarse, 
subangular to rounded gravel up to 2", 10% fine to 
coarse sand; very stiff, moist, no odor. 

-POORL. V GRADED SAND wiTH SilT (SP-SM);­
yellowish brown (10YR5I8) to pale olive (5Y6I3): 
90% fine to medium sand, 10% silt; sharp contact, 
very dense, saturated, 

. Sp· POORLY GRADED SAND WITH SILT (SP-SM): 
As above. 

. sp· POORLY GRADED SAND WITH SilT (Sp·SM): 
As above, 

-SHALE; very dark grny-:-angulSr rock fTagmentS, -
hard drilling conditions, 

-SANDSTONE: fine to medium sand, daii gmy-: -
softer drilling at 62', 

MW-IO 

Sheet 2 of 3 

Remarks 

ater@37,50, 
11/01102, 15:00. 

ater encountered @ 
0', 



BoreholelWell Construction Log 
~ ____________________ (c_O_n~t_in_u_a_ti_o_n_S_h_e_et_)----~~~----------~~ 

I Project Number: 37380 I Borehole 
Project Name: MCAS EL TORO AA-3 

Borehole Location: Anomaly Area A-3 

Samples Field Analysis 

-
---
-
-

70-

-
-

--I 

---
-

75- 1120 

Log 

Lithologic Description 

, , ' : tlr I- SANDSTONE; As above. 
", -
." -
::: -

Number: 

r:: - :::; 
- =1 - ~ - = 

I- - ~ 
~ - ~ 
I- - ~ 

MW-IO 

Sheet 3 of 3 

Remarks 

~ - ~ 
f..'-'-''':'''':..j' f-......-f------------------------ ~, . 

i Sf> I- POORLY GRADED SAND (SP); dark gray; 95% ~, 'l'-i1h?IOQY from 
•• ' I-- fine to medium sand, 5% sUt; very dense, - ~. ,!cuttings. 

_ saturated. ~ 

-
-
-

Total Depth = 76.0 feet 

- ~ - ~ 
- == ...:... 
- ;:: 
~ _ H <J 

\" 'J 
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Monitoring Well Construction Log 

Project Name: MCASEIToro 

Wen Location: Anomaly Area 3 

Northing: 6117008.111 EasUng: 2194974.72 

Drifter. Steve Huston 

DeWing Agency: Water Development Corp. 

Driling Equipment CMES5 

Drilling Method: Hollow Stem Auger 

DrilUng Auld: None 

Elevation (TOC): 467.35 II MSL 

Stick-up Height ~ft,,--__ 

Ground Surface Bevation: ..!ft!.!M~S""L,,--__ _ 

8M 

Geologic 
Column 

SM , .... ''' ... , ... '1 

CL 

SM 

SM 

8M 

SW 

Corrments: 

Depth BGS (tt) 

14.0 

17.0 

22.0 

37.0 

40.0 

60.0 

Project Number. 37380 I Sheet 1 of 1 

Well Number: AA3-MW11 Well 
Depth (ft): 60.0 

Borehole Depth to Water (tt): 
Diameter (in): 10 

Static: 27.00 

Date Started: 1/3112005 
DriIHng: 35.00 

Date Finished: 21112005 Bevation: ftMSL 

Logged by: R. Lazo Checked by: W. McClenney 

Number of Soil Samples: 0 Date Checked: 

PROTEcnVE CASING 
MateriaJIType: -,S ... tee=l~ve",u""lt>--___________ _ 

Dlameler(ln): -'.1>::.8 __ 

Depth (It BGS): .1&....-
GUARD POSTS 
No: _O_Type: NA 

~-----------------------
SURFACE PAD 
Composition and Size: 2'x2' concrete pad 

~~~~~-----------
RISER PIPE 
Type and Thickness: Sch 40 PVC 

~~~~~------------­
Diameter (in): _4_" __ 

Total Length (ft TOC to TOS): =25=--________ _ 

Ventilated Cap: 

GROUT 

Composition and Proportions: 95% Portland CemenV 5% Bentonite 

chips 
Tremied: 
Interval (II BGS): !!::1!-

CENTRAUZERS 
Depths (11):'-________ _ 

SEAL 
Type: Medium 8entoninte Chips. 7 bags 
Source: Sinclair 
Hydration TIme: 30 minutesvol. of Fluid Added: 10 gal 
Tremled: Interval (ft BGS),~: .!.:14~-1.w7,--____ _ 

FILTER PACK 

Type: ff:2I12 Monterrey Sand 

Amount Used: 35 bags 

Tremied: 

Source: Lapis lustre, Sinclair 

Grain Size Disl: #2/12 Interval (It BGS): ''"'-7-4-'-''-0 ___ _ 

SCREEN 

Type and Thickness: Soh 40 PVC slotted 

Diameter (in): ..;4:t." __ Slot Size (in):.:0.:.::.0",,20,,-__ 

Interval (ft BGS): 22-37 

WeUFOOT 

Interval (II BGS): ______ _ 

BACKFlWPLUG 

Interval (ft BGS): 4~0 Material: Bentonite chips 

Hydration TIme: 12 hours 



Borehole/Well Construction Log 
Project Name; MCAS El Toro 

Borehole Location: Anomaly Area 3 

Drilling Agency: Water Development Corp. 

Drilling Equipment: CME 95 

Drilling Method; Hollow Stem Auger 

Drilling Fluid: None 

Project Number: 37380 

Northing: 6117008.111 

DriUer: Steve Huston 

Date Started: 1/3112005 

21112005 

Drilling: 35.00 

siL:TY'SAND (8Mj; pale olive (5V6I4j;-as% fine 
to medium sand: 155 low plasticity silt: moist 

sii iY CLAY CCl):gray (5Y Siij: 60~o-moderiie 
plasticity clay; 15% sill: 5% subangular gravel and 
sand;moisl 

SIL TV CLAY (CL) as above: subangular 
sandstone and siltstone dasls 

- (cifgreenlsh graY(IGLEY sHf: 95% -­
medium plasticity clay; 5% angular 
sil1stone/sandstone gravel; moist 

Sheet 1 of 2 

60.0 

55 

Static: 27.00 

Top of Casing: 467.35 

(J 
I 
; 

j 

I 
j 
r 

I 
I 
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Project Name: MCAS EI Toro 

Borehole Location: 

'" c: 
" .. '[.9 u 

1 
u e ~~ 

i-:: 9J! 
10. ~ 

U! 

100 

75 

30 

20 

BoreholelWell Construction Log 
(Continuation Sheet) 

." c: 

" ~r. .. 
1~ c .. 

0-

~} ~~ -< 
.l! 

Project Number: 37380 

Lithologic Description 

siL TV SAND (SMj;ve,yda.1l (5Y3ilj;Bo% --
medium to coarse. subrounded, quartz sand: 
trace subrounded gravel, max dia, 0.5', Igneous 
origin; 20% moderate plasticity silt 

SILTY SAND (SM) as above; saturated 

SILTY SAND (SM): light olive brown (2.5Y 513): 
80% medium to coarse, subrounded, quartz 
sand; 10% low plasticity silt: 5% subangular 
(dia. = 0.5"): trace subrounded cobbles: saturated 

graded SAND(SW): olive yeuoW (2SV sis); 
95% fine to coarse, subrounded, quartz sand; 5% 
subagular gravel, dia. = 0.5" 

Wei graded SAND (SW): yellow (2.5Y 318): 95% 
fine to coarse, subangular, quartz sand: trace 
angular gravel (up to 1'); loose; FeO slalning: 
saturated 

r':':twerr--"':n"i:'iVi<' -=-. SANDsTONE: Ught gray (SY 711); -
95% tine grained quartz/feldspar sand; trace low 
plasticity silt; dense: weakly cemented; slightly 
moist: trace F eO oxidation 

=60 feet 

Sheet 2 of 2 

Remarks 
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Monitoring Well Construction Log 

Project Name: MCASBToro 

Well Location: Anomaly Area 3 

Nor1hlng: 6117495.47 Easling: 2195221.469 

DrBler: Steve Huston 

Drilrll19 Agency: Water Development Corp. 

DrilHng Equipment: CME95 

Drining Method: Hollow Stem Auger 

Drilling Fluid: None 

Elevation (TOC): 475.87 ft MSl 

StIck-up Height: ...Jftll-__ 

Ground Surface Elevation: ..!ft~M!!!!.S2!L=--__ _ 

Geologic 
Column 

Depth BGS (ft) 

O..-------L.....I 

40 

45 

50 

Comrneots' 

13.0 

18.0 

24.0 

39.0 
40.0 

60.0 

Project Number: 37380 I Sheet 1 of 1 

Well Number: AA3-MW12 Wen 
Depth (ft): 40.0 

Borehole Depth to Water (ft): 
Diameter (In): 10 

Static: 

Date Started: 2/112005 Drilling: 25.00 

Date Finished: 2J2J2005 Bevation: ft MSl 

Logged by: R. Lazo Checked by: W. McClenney 

Number of Soil Samples: ° Date ChecI<ed: 

PROTEcnvE CASING 
MateriaVType: ... S .... too51S!!..1 :!.!V8!!OU!!1It ___________ _ 

Diameter (in): _18 __ _ 

Depth (ft BGS): ~ 

GUARD POSTS 
No: _O_TYpe: :..:;NA:..:;.... ____________ _ 

SURFACE PAD 
Composition and Size: .::2'.::x2'=--=c::::on.::CT:..:e::te:..pad==---_____ _ 

RISER PIPE 
Type and Thickness: _S::::c:::,h:,.4:..::0:...:PV....:..:;C:...... _______ _ 

Diameter On): _4" __ 

Total Length (ft TOC to TOS): =2.:,.7 ________ _ 

Ventilated Cap: 

GROUT 

Composition and Proportions: 95'10 Portland CemenV 5% Bentonite 

chips - 12/2 bags 

Tremled: 
Interval (ft BGS): ~ 

CENTRAlIZERS 
Depths (ft}:,-""N""A ___ _ 

SEAL 
Type: Medium Bantoninte Chips - 5 bags 
Source: Sinclair 
Hydration Time: 30 minutesVol. of Fluid Added: ",I O ....... ga""I __ 
Tremied: Interval (It BGS),~: .!.>13-l:.1.!.!8~ ____ _ 

ALTER PACK 

Type: #2112 Monterrev Sand 

Amount Used: ..,30"'-__ _ 

Tremed: 

Source: Lapis lustre. Sinclair 

Grain Size Dis!': ~ Interval (ft BG5): ,"'8...:-4""0 ___ _ 

SCREEN 

Type and Thickness: 5ch 40 PVC slotted 

Diameter (In): 4" Slot Size (in):..=0"".0=20"--__ 

Interval (ft BGS): 24-39 

WELL FOOT 

Interval (ft BG5): ______ _ 

BACKFILUPLUG 

Interval (ft BGS): 40-60 Material: Bentonite chips 

Hydration Time: 12 hours 

i 

i 
1/ --" 
..~ r: 

1\ i -
; 

! .- ~ 
I' " r' \ ! I , 

I\.--.J 

I 
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BoreholelW ell Construction Log 
Project Name: MCAS EI Toro 

Bon:hole LccaIion: Anomaly Area 3 

Drilling Agency: Water Development Corp. 

Drilling Equipment: CME 95 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

Project Number: 

Northing: 6117495.47 

o 

10 

Driller: 

Date Started: 

Date Finished: 

Depth to 
Water (feet): 

Steve Huston 

2/1/2005 

21212005 

Drilling: 25.00 

Completion Information: Completed as a 4 inch Sch 40 PVC monitoring well Gro/lnd: 

410 0.0 

0.0 

0.0 

Lithologic Description 

---s~D~cfcl~~Y~~~%~e-
sand; 15% medium plasticity clay; loose; moist 

CLAYEY SAND (SC) as above; trace concrete 
chips and wire 

un", VCU_I CLAY (C"Li;dark ciive gray (5Y 312): 
95% medium high plasticity clay; trace Bubangular 
gravel (up to 1 inch); soft; very moist 

GRAVELLY ClAY (CL); dark olive gray (5Y 3/2); 
95% medium to high plasticity clay; trace 
subangular gravel (up to 1 Inch); soft; water 
saturated 

Sheet of 

60.0 

40 

SIalic: 

Top a/Casing: 475.87 

Remarks 

1 

I 
! 
! 
I 
I 
I 
! 



Project Name: MCAS EI Toro 

Borehole Location: 

1! 

i 
~1 E", 

u ~l;! e 
j:: c~ :z: ii:} . 

'" 

80 

90 0.0 

90 

80 

BoreholelW ell Construction Log 
(Continuation Sheet) 

§ 
""'~ ;; E ... 
];:.1 c .. o-

c~ ;a~ 
- Q. "" ". ~ « 

II) 

Projcct Number: 37380 

lithologic: Desc:riptlon 

GRAVELLY ClAY (Cl) as above with concrete 
fragments up 10 2 inches 

GRAVEllY CLAY (el) as above; concrete 
fragments up to 3 inches 

~~W8rr-\Ni:A-r"i-~~-:gl'-'n-SANDSTCiNE(WBrj;lightgraY(5Y 
712); 95% feldspar; trace subangular quartz; moist 

SilTSTONE 

WEATHERED SANDSTONE (WBr) as above 

Grading 10 slightly moist 

Grading 10 moist; some FeO staining 

SilTSTONE; fracture zone 
Blacldsh SANDSTONE 
SilTSTONE; olive; massive 
SANDSTONE; olive green 
SilTSTONE; dark olive 
ClA YSTONEISILSTONE; very dark gray; fine 
grained; mlcaceous; thin bedding; white stringers 

Sheet 2 of 2 

Remarks 

=OH 
=0.0% 
=0.1% 

=20.5% 
HClmaction 

Hel reaction 

I 
I 

I 
! 
I 

I 
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i\ ) t ,_/ 
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Monitoring Well Construction Log 

Project Name: MCAS EIToro 

Well Locallon: Anomaly Area 3 

Northing: 6117520.993 Eastlng: 2195487.055 

Driller: Sieve Huston 

Drilling Agency: Water Development Corp. 

Drilling Equipment: CME95 

Dn1ling Method: Hollow Stem Auger 

Drilling Fluid: Nona 

Elevation (TOC): 479.39 ft MSl 

Stick-up Height -CftLL-__ 

Ground Surface Elevation: ..!ft~M~S~L=--__ _ 

5M 

5P 

5M 

ML 

Geologic 
Column 

'lV'Br ... 41 ......... .. 

::::::::: 
.......... ' .... .. . .. .. .. .. .. .. .. :.:.:.:.: ........ .... ',',', .. 
............ 41 .. " .......... 
::::::::: ........ 
........... 1 .... .................. 
.. ,',' ... . ........... ' .. .. .. .. .. .. .. -:.:.:.:. .......... . :.:.:.:. 
.................. 
::::::::: ........... ' .... .. .. .. .. .. .. .. .. .. .......... .. .. .. .. ................ .. 
::::::::: ........... ', .. .. .. .. .. .. .. .. .. .. ........ '.', .. 
" ........ I' .. .. 
.......... II .. .. 

Comments' 

Depth BGS (ft) 

Project Number: 37380 I Sheet 1 of 1 

Well Number: AA3-MW13 Well 
Depth (ft): 48.0 

Borehole Depth to Water (ft): 
Diameter (in): 10 

Static: 

Dale Started: 21212005 
Drilling: 35.00 

Date FInished: 2J3I2OO5 Elevation: ftMSl 

Logged by: R. Lazo Checked by: W. McClenney 

Number of Soli Samples: 0 Date Checked: 

PROTECTIVE CASING 
MamnaVType: ~S~tEe~~v~au~IIL-______________________ _ 

DIameter (In): ..:..18=--__ 

Depth (ft BGS): ~ 

GUARD POSTS 
No: _O_Type: :..:N:..:A'--____________________ _ 

SURFACE PAD 
Composition and Size: ..:2c;.·x2::;·...;co:;.;;,;.;n.;;;cre..;;;;;;te;..!p:..::ad:.::.... _______ _ 

RISER PIPE 
Type and Thickness: Sch40 PVC 

Diameter (in): _4_' __ _ 

Total length (ft TOC to TOS): .::2;:,.8 ________ _ 

Ventilated Cap: 

GROUT 
Composition and Proportlons: 95% Portland CemenV 5% Bentonite 

chips 
Tremlad: 
Interval (ft BGS): ~ 

CENTRAUZERS 
Depths (ft):'-'-'N"'A ___ _ 

SEAL 
Type: Medium Bentonints Chips 
Source: Sinclair 
HydraUon Time: 30 minulesVol. of Fluid Added: 10 gal 
Tremied: Interval (ft BGS),,,-: J.,,13-z:..t.!182-. ____ _ 

FilTER PACK 

Type: 112/12 Monterrey Sand 

Amount Used: -'20=-___ _ 

Tremied: 

Source: Lapis lustre. Sinclair 

Grain Size Olsl.: #2112 Interval (It 8GS): 1"'8'--4""5'--__ _ 

SCREEN 
Type and Thickness: Sch 40 PVC slotted 

Diameter (In): 4· Slot Size (In): "'0-'-',02=0 ____ __ 

Interval (ft BGS): 25-45 

WELL FOOT 

Interval (ft BGS): ______ _ 

BACKFILUPLUG 

Interval (ft BGS): 45-48 Material: Bentonite cI1lps 

Hydration 11me: 12 hours 



BoreholelWell Construction Log 
Project Name: MCAS EI Taro 

Borehole Location: Anomaly Area 3 

Drilling Agency: Water Development COIp. 

Drilling Equipment CME95 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

I Project Number: 31380 I Borehole AAJ-MWt3 
Number: 

Northing: 6117520.993 Easling: 2195487.055 I Sheet 1 of 3 

Numbcrof 
Samples: o 
Borehole 
Diameter (in): J 0 

Driller: 

Date Started: 

Date Finislled: 

!mJthto 
Water (feet): 

SIeve Huston 

21212005 Total 
nepth (fcet): 80.0 

21312005 Qepthto 
Beilrock (feet): 25 

Drilling: 35.00 Sialic: 

Completion Infonnation: Comp!eted as a 4 inch Sch 40 PVC monitoring well Elevation 
(fccIMSL): Ground: Top o/Caring: 479.39 

Samples Field Analyses 

in "i'l 
Ii " ,,~ 

1 ~8 0--
I- ~ z 

ii5 

-
-
-
-

5- 90 1332 

-
-

-
-

10- 50 1345 
-
-
-
-

15- 50 1350 

-
-
-

-
20- 75 1357 

80 1405 

Logged By: R. tazo Checked By: W. McClenncy 

Log 

Lithologic Description 
_.!§ 
"ilgfii. Remarks 
~"'.~ 

50 
u 

c. ::' SM SILTY SAND (SM); olive Drown (2.5Y 4/4); 85% 
f- flne 10 medium sand; 15% low plasticity silt; Ioose;-

:: ;. :. f- slightly moist; rool zone _ 
· .. 

.. 
f- -: .. .. , 

. : f- -· . 
, 

;- SILTY SAND (SM); light olive brown (2.5 Y 5/4); 
-

,',,: . 
· . 

I- grading to 90% fine, subrounded quartz sand; -· . .. .. .. 
C- 10% low plastidty slit; loose: slightly moist · ~ 

-
.. - -

· . 
C I- -

: 

PoortyGraded SAND(SP); yebish brown(2.SV-
'- 614): 95% fine to medium, subangular, quartz -

~
rvonllnuous coring 
ifrom ground surface 
a lotal de pth 

~H4 =0% 
~O2=0.1% 
P2 =20.5% 

Native aUuvium 

'- sand; trace subrounded gravel up to 2 Inches: _~ 
trace low plasticity 5tH; loose; srlQlltly moist t».: §;i 

- -
- -

.. I"'M SliiYSMio(SMj;darilyeuOWishbfoWn-(1OYR--

.: .. :. . - 416); 80% fine, subangular quartz sand; 20% low -
~.:. _ plasticity silt; moist _ 

'. 

- -
':.:.:. - -

- -:: , 
.... " 

I'-.,...r-'rl ...... -+---:--------------------- .,' 
I ML CLAYEY SILi (ML); dark yelowish brown (10YR .. ' 

- 4/6); 20% moderate plasticity clay: trace - :. 
subrounded quarz gravel; while stains, secondary .:: 

f- deposiUon due to root decay; moist - .:. 
- .. 

• : . VVHr MOderately WEATHERED-SilTSTONE (WBr); - -:.: 
.'. - light olive brown (2.SY 516); 85% fine sand; 15% - ':. 

:( = ~p_'I._ .. "~- = 
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Project Name:. MCAS EI Toro 

Borehole Location: 

~l 
~ e ... .c Ji ,8;1I a 
Z I- otg &:1 

'" 

SO 

" ) 20 

60 

30 

50 

20 

') 
/ 

BoreholelWell Construction Log 
(Continuation Sheet) 

§ 
e~ ]~ ~~ .~ ~ 
ot :gt:! 
c: ~ < 

'" 

Project Number: 37380 

Lithologic Description 

Modeartely WEATHERED SILTSTONE (WBr); 
interbedded; light gray (2.5Y 7/2) and oliva yellow 
(2.SY 618); slit; trace FeO staining; moderate 
density; water saturated 

SILTSTONE (WBr); grading to light olive brown 
(2.5Y 516); water saturated; moderate density 

SILTSTONE (WBr), Interbedded with fine sand; 
saturated 

SILSTONE (WBr); light olive brown 

WEATHERED SILTSTONE (WBr) with 
interbedded sand; light olive brown; saturated; 
moderate density 

SILTSTONE (WBr); same es above; color change 
to pale yellow (5Y 7/4); 85% fien sand: 15% low 
plasticity sill; saturated; moderate density 

Sheet 2 of 3 

Remarks 

=0_0% 
=0.1% 

=20.5% 

water at 35 feet 

=0.0% 
= 0.1% 

=20.5% 

=0.0% 
= 0.2% 

= 20.4% 
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Project Name: MeASEl Toro 

Borehole Location: 

BoreholelW ell Construction Log 
(Continuation Sheet) 

I Project Number. 37380 I Borehole 
Number: 

Samples Field Analysis Log 

6' 
§ § 

~ ~~ j 
~r. ~~ 1:1 u 

ii-n- ... E "" E ... 
.s.! !s~ Lithologic Description 

fr,!! e E;:.I E;~ ~t! 
.c tnl-
Q, 

0--- ::> .... iJ i= o'!l o II !! U-'" :z; 
ii 

tnu 
.!l 1:]- ii:l ~ c ;:I~ 
III !! 

~ '" '" 

· .. WEATHERED SILTSTONE (WBr) as above · .. - · . I- -· .. · . · .. f- -- · . · .. · . · .. f- -- · . · .. 
- · .. f- -· .. · . · .. 

f- WEATHERED SILTSTONE (Wer) as above 
-70 - 10 1537 · . :::: : - · .. i- -

- · .. :- -· .. · .. f- -- · .. ... 
- · . · .. - -

75 - 50 1545 · .. - -· .. WEATHERED SILTSTONE (WBr) as above 
- -- · .. · . · .. - · . · .. - -· . · .. · . - -- · . · .. i- -- · .. · .. 

80 Total Depth = 80 feet 

AAJ-MW13 

I Sheet J of J 

" .ge Remarks =na 
~~.!! 

cO 
0 
u 

Hard drilling at 70 feet 

~Iack sntstone on 
b~~rM"~ 
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Monitoring Well Construction Log 

Project Name: MCAS ElToro 

wen Location: Anomaly Area 3 

Northing: 617203.852 Easling: 2195170.273 

Drmer: Steve Huston 

Dn1ling Agency: Water Development Corp. 

Driling Equipment: CME95 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

EleVation (TOC): 474.10 ft MSl 

Stick-tJp Height: -1ft.>-__ 

Ground Surface Elevallon: ..!ft.:..:M:!!:S""l=----__ _ 

Geologic 
Column 

Comments' 

Depth BGS (ft) 

25 

40.0 

Project Number: 37380 I Sheet 1 of 1 

Well Number: AA3-MW14 Well 
Deplh (ft): 40.0 

Borehole Deplh to Water (ft): 
Diameter (in): 10 

Slatic: 29.60 

Date Started: 21412005 
Drilling: 35.00 

Date Finished: 21412005 E1evalion: ftMSL 

Logged by: R.Lazo Checked by: W. McClenney 

Number of Soil Sa!1l'les: 0 Data Checked: 

PROTECTIVE CASING 
Materia~~:~S~~~e~l~va~u~It~ ___________ __ 

Dlame~ (1n): ~18,,--__ 

Oeplh (ft BGS): ..2.L-
GUARD POSTS 
No: _O_Type: :..;N:.:A _______________ _ 

SURFACE PAD 
Composition and Size: 2'x2' concrete pad 

~~~~~------------
RISER PIPE 
Type and Thickness: 5th 40 PVC 

--~~~~-------------
Diameter (in): __ 4" __ _ 

Tolallength (It TOC to TOS): =2:::.8 _________ _ 

Ventilated Cap: 

GROUT 

Composition and Proportions: 95% Portland CemenV 5% Bentonite 

chips 
Tremled: 
Interval (ft BGS): ~ 

CENTRALIZERS 
Depths (ft):~N!!:lA'---___ _ 

SEAL 
Type: Medium Sentonlnte Chips 
Source: Sinclair 
Hydration Time: 30 minute5VoJ. of Fluid Added: .... 20"""'oa ... 1 __ 
Tmmied: Interval (II BGSl,~: ..... 11c:.-1...,6!...--____ _ 

FILTER PACK 

Type: #2112 Monterrey Sand 

Amountused: 11.5 bags 

Tmmied: 

SourC1!: LaoIs L!!~tre. Sinclair 

Grain SIze Disl: #2l12 Interval (It BGS): 16-40 

SCREEN 

Type and Thickness: Sch 40 PVC slotted 

Diameter (1n): 4" Slot Size (in): 0.020 

Inlerval (ft BGS): 25-40 

WEUFOOT 

Interval (It BGS): 

BACKFILUPLUG 

Inlerval (It BGS): Malerial: 

Hydration Time: 

) 
I 
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BoreholelW ell Construction Log 
Project Name: MCAS El Toro Project Number: 37380 

Borehole Location; Anomaly Area 3 Northing: 617203.852 

Drilling Agency: Water Developtnent Corp. Driller. Steve Huston 

Drilling Equipment; CME 9S Date Started: 21412005 

Drilling Method: Hollow Stem Auger o Date Finished: 21412005 

Drilling Fluid: None 10 Drilling: 35.00 

Completion Infonnation; Completed as II 4 inch Sch 40 PVC monitoring well 

30 

90 

50 

50 

60 

Lithologic Description 

siL TV SAND CSM;: paleoiive- (5Y613;; finesand; 
trace nonplastic sill; loose; moist 

cIA VEY siL i(ML); olive Way (5Y &2); mOcterate 
plasticity silt and clay; stiff; moist 

Trace gravel and concrete chips 

GRAliE"LL YsANo-wiiiiSiLT(SP:-siiil;; dark 0i"iV8 
gray (5Y 312); 85% mdelUm sand; 15% 
subangular gravel; trace concrete fragments; 
moderate density; slightly moist 

- T CLAY (eLi: ol;ve gray; moderate-pi3sticiiY: 
trace angular gravel; moderate stiffness; moist 

AA3-MW14 

Sheet of 2 

40.0 

;NA 

Slatic: 29.60 

Top a/Casing: 474.10 

Remarks 
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Project Name: MCAS EI TOTO 

Borehole Location: 

BoreholelWell Construction Log 
(Continuation Sheet) 

I Project Number: 37380 , Borebole AAJ-MW14 
Number: 

Sheet 2 of 2 

Samples Field Analysis Log 

1 '" 
~ 

§ 

j 
§ ;> '"'il. if "iii 6~ 

.. 
-5-:::-

!~ 
8 

~ ~~ c .. u Lithologic Description -'~l Remarks 
."u 

~ 
,8 ii :E (j~ ,,~ e~ c~ 

." "U 
c~ = ~~ e <Il!\ ~g,!i 

~ 
~ 

""' !r ~J 0 ~~ ric .. u 
'" 

!>U 

-
-

:'. INauve allUVIum '; ~,I ~M SILlY SAND (SM): grayish brown (2.5Y 512): 65% : 
,:, , f-- tine. subrounded quartz sand: 15% low plasticity - ';, 
" , f-- slit; trace subrounded gravel up to 3 inches; loose; _ 

wet; trace mica 
f--- - ':, 

: :.' -: '--
35 - 60 0900 

-
-
-
-

rr,,"'+,:::,-:-t-:I ~<!D"I"-t-'-:POOrly GracJ;,il SANO-(SP); 9r~ brOWn (2,5Y- - :,:, ~ :: ~irst water at 35 feet 
I:, ',:, - 512): fine to medium. subrounded quartz sand: - ',: 

1:',:,<,;,': - loose; trace mica; saturated _ ':, : 

1:>'/ : = ::\~ :::: 
40 Total depth = 40 feet 
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Appendix A3 
Perimeter Gas Monitoring Well Logs 
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Project Name: MCAS EL TORO AA-3 

Borehole Location: Anomaly Area A-3 

Drilling Agency: VaHey Well Drilling 

Drilling Equipment: Mobile Drill B-90 

Drilling Method: Hollow Stem Auger 

Drilling Fluid: None 

BoreholelWell Constuction Log 

Borehole 
Diameter 

Project Number: 

Northing: 2195391.23 

Driller: Tomas Fernandez 

Date Staned: 111712002 

5 Date Finished: lInl2002 

8 lJepth to Drillina (FTBG'S~I. Water: 6 '/. 

PG-Ol 

Sheet 1 of 1 

25.0 

Static (FT TOC): 

Completion Infonnation: Three 1" PVC Gas Wells, screened: 5-7'; 14-16'; 
22-25'. 

Elevation 
(feet MSL): 

Ground: Tap afCasing: 475.91 

Log 

1025 

1035 

1040 

1048 ML 

1102 

1115 

Lithologic Description 

SIL GRAVEL (ML); yellowish 
brown (10YR4/4). low plasticity. very stiff. some 
angular to subrounded gravel up to 1.5-, dry. 

SIL TV-SAND (SM); OIive-reUeW (25vSiS);niedium 
to fine. very dense. 

SILT (Ml); oliVe;.eilow(2~5Y6T8).' hard.With - - -
gravelly fragments of silt. no~plastic. moist. 

SILT (ML); As above. 

POORL. Y GRADED SAND.siL TISAND (sP-SM); 
light olive brown (2.SY5I4). coarse to fine, very 
dense with 15% non plastic fines, 5% fine 
subangular to angular gravel up to 0.5", moist. 

Remarks 

~I, .. ",ihl .. contact @ 

25-+--+C4-f--+-+--+--+--~:L.llI~~!!,t·Ul)KLY· GRADED SAND, SILTY SAND (SP-SM); r+~.J:Lj--------I . - ---... 
\~ ~bQ.v~!!ttt. \!9!:.. _ _ _ _ _ _ _ _ _ _ _ _ _ / ' 
Total Depth = 25.0 feet \ ... _j 



EARTH@)TECH 

. BoreholelW ell Constuction Log 
, ;,~-----------------------------------r----------------------TFBo~rm~ol~e------------------~ 
PI-'

J 
_4,Name: MCAS EL TORO AA-3 Project Number: 37380 Number: PG-02 

Borehole Location: 

Drilling Agency: 

Drilling Equipment: 

Drilling Method: 

Drilling Fluid: 

Anomaly Area A-3 

Valley Well Drilling 

Mobile Drill B-90 

Hollow Stem Auger 

None Borehole 
Diameter 

Northing: 2195223.12 Easting: 6117097.76 

Driller: Tomas Fernandez 

Date Started: llnt2002 

7 Date Finished: Ilnl2002 

8 ~~ to Drilling (FT BGS): 

Completion Infonnation: Three I" PVC Gas Wells, screened: 5-7'; 14-16'; 
28-30'. 

Elevation 
(feet MSL) : 

Ground: 

Lithologic Description 

SIL TV SAND yellowish brown (10YRSI4). 
medium to fine. 1S% non plastic fines. very dense. 
dry to moist 

SANDY SILf(ML); pale broWn (1" OYR6i3)~ - - -
dense, low plasticity. 10% very fine sand. dry to 
moist. 

SIL Tv SAND (SM): ye,iOWish brown {1'oYRsi4}, -
medium to fine. dense. 15% non plastic fines. 
moist. 

POOR1. Y GRADED SAND WITH' SILT (SP-SM);-
medium to coarse. less than 10% non plastic fines, 
very dense, moist. 

SIiTvSAND{SM): ieiiOWish brown (10vR514);-
fine. dense, 15% non-plastic fines, moist 

POORLY GRADED SAND CSP);-yellOWlShbrnwn -
(10YR5I8). coarse to fine. with subangularto 
subrounded gravel up to 314 inch. very dense. 
moist. 

SliT (MLj; YelloW (1 OvR7t8); dense. moist. - - -

Sheet 1 of 1 

30.0 

SIalic (FT TOC): 

Tapa/Casing; 474.39 

.~j:: 
~ ... a 
~;:I'" 
uJ:lt>Il 
~"'.!.'! 

§o 
U 

Remarks 

Depth 30'. 



BoreholelWelI Constuction Log 
. N MCAS EL TORO AA 3 Proiect Number: 37380 Borehole PG-03 I----------~ __ ~~ __ ~o--PrOject arne:· ~ Number: 

Borehole Location: Anomaly Area A·3 Northing: 2194858.25 &.sling: 6117239.91 

Drilling Agency: Valley Well Drilling Driller: Tomas Fernandez 

Drilling Equipment: Mobile Drill B-90 Date Started: Ilf6l2002 

Drilling Method: Hollow Stem Auger 6 Date Finished: 111612002 

None Drilling Fluid: Borehole 
Diameter . 10 ~th to Drilling (FT BGS): 

Water: 

Completion Information: Three til PVC Gas Wells, screened: 5·7'; l4-t6'; 
20-22'. 

Elevation 
(feet MSL): 

Ground: 

85 1435 

75 1445 

75 1455 

Log 

. Ml 

ML 

ML 

Lithologic Description 

SANDY SilT (Ml); 35% fine to 
silt, brown, hard, dry. roots. 

SANDY SILT (ML): As above, brown. moist. white 
fungal traces. 

SANDY SILT (ML); 45% fine sand, 55% silt, brown 
(10YR5I3), very stiff, moist, no odor, trace roots. 

SANDY SILT (ML): As above, but more silt, 70"10 
silt, 30% fine sand, hard, no odor. 

----b~(1WRY~8~~iW%~e­
m':tslrt-,\s~IlQ,.!!a.ra.:... 

SAND (SM); ~ht yeUOWiSh brown (2.5YBl4">. 
80% medium to coarse sand, 20% silt. 5% gravel 
and cables, very dense, wet 

SM SIL TV SAND (8M): light olive brown (2.5Y513), 
-+--f-"Lt""9--t---I----t---t--r-'-t---t--,70% fine to coarse sand, 25% sift, 5% gravel and 

Sheet 1 of 1 

26.0 

Static (FTTOq: 

Top of Casing: 

Remarks 



Appendix A4 
Soil/Soil Gas Survey Borehole Logs 
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EARTH@)TECH 

Borehole Log 
\:--------------------------------,-------------------~~~----------------~ 

I MCAS EI T I Pr' t N her 37380 I Borehole HA-Ol :.~~_t Name: oro OJec urn : Number: 

Borehole Location: MCAS EI Taro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2194801.136104 Easting: 6116997.017406 I Sheet 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: 1019/2002 

Date Finished: 10/9/2002 

D~th to Dri'll Water (feet): ing: 

Total 
Depth (ft bgs): 
!>eJ>th to 
BeCfrock (ft bgs): 

Static: 

1 of 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 461.41 Top a/Casing: 

Samples Field Analyses 

i:! i:- al al .;-=:- .. ;; .. g 8 CoO 0 .. c '" I)~ .&l I) 8:~ Co ... 0-
Q--- e Q.U ~ E Q.:;j .- ., 

'" 
>. ;?: 

'5 E= '"-'~ o~ :6~ 
Z I- 0 

~l E:I "0 as ~ < .. 
"" '" '" 

--- LK 0 1340 0.0 -
- 017 
-

::-
) 

_.-" LK - 1400 1.2 

- 018 

-
-
-

iO-

-
-
--
-LK 1425 1.4 

15 - n1Q .. 
-
-

--
-
-

20-

-
-
-
-

-:-
) 

'1 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

I) 

u 6~ Lithologic Description :.c till-

~ u~ tilt> 
0 ~~ 

::f.f 
·SM SIL TV SAND (SM); light olive-brown (2.5Y5!4), -

... - 85% medium to fine sand, 15% low plasticity silt, -
dense/compacted, dry. -- - -- - - -- _._- - - - - - -----

f- -
r- -
r- -r- -
f-
r- -
r-
r- -
- --- -

Refusal at 8' in monitoring borehole. Move to a 
- new location to collect is' soiJ-gas sample. -r-
r- -
'- --
r- -
- --- -

Total Depth.: 15.0 feet 
r- -
- -
- -
r- -
I-
r- -
f-
r- -
I-
r- -
- --- --- -
f-
r- -
'- --- -
I- -
I-- -
I- -

Remarks 

2' Soil sample 

S' Soil-gas sample: 
CH4=0.O% 
C02=2.6% 
02=18.2% 
lEL=O.O% 

'5' Soil-gas sample: 
CH4=O.O% 
C02=6.3% 
02=14.7% 
LEL=O.O% 

J 



Borehole Log 

Project Name: MCASEIToro I Project Number: 37380 1 Borehole HA-02 
Number: 

Borehole Location: MCAS EI Toro AA • 3. Northing: 2194859.287557 Eastiltg: 6116942.1442531 Sheet J of J 

o 
Drilling Agency: Fugro Environmental Driller: Daniel GanalMarlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 1019/2002 Total 15.0 Depth (ft hgs): 

Drilling Method: Direct Push Number of Date Finished: 10/9/2002 Depth to 
Samples: 3 Bciirock (ft bgs): 

Drilling Fluid: None Borehole ~to Drill· Static: Diameter (in): 2 Water (feet): mg: 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 

Growui: 462.14 Top of Casing: 
(feet MSL): 

Logged By: RodLazo I Checked By: C. Wanyoike 

Samples Field Analyses Log 

C ~ sl sl .. u 
~i' 

.. ';j 
6 =' > t.> oS!: Lithologic Description Remarks u 0 0 c '" ~ Q,)~ .c ... u Co.,. Co ... 0- tilE-Co U ., 

E Co :.! c..~ .- '" 0 ..... S ~ ~ '-'rc o~ - Q,) e u,.>( 
:::l ~ C! E= o ., '5E- tilt.> 
;Z 0 

~ ii:l 0::]- "'0 Cl ;:)0 
iD < c:: .. 

"- en en 

..... I~t" POORLY GRADED SAND; pale yellow (5Y7/3), 
- I- 100% fine grained sand, dense/compacted, dry, no-

LK ~ 1210 0.0 .. debris. 2' Soil sample 
- 020 .... ·.ISP POORLY GRADED SAND; As above . -

.. -- --
- - - --- - - - - - - - - - - - - - - --

- f- - 5' Soil..gas sample: 
5- LK • 1230 5.5 f-- -
- f- - CH4=O.0% 
- 021 I- - C02=3.4% 
- f- - 02=17.1% 
- I- - LEL=O.O% - f... -- -- -- - ---

10- - -
- - -- - 15' Soil-gas sample: - I- -

f- - CH4=O.O% 
- I- - C02=O.3% 

- 02=30.0% 
- LK 

f- - LEL=O.O% 
In2? .. 1325 18.2 -

15 Total Depth ::: 15.0 feet 

- f-- -
- I-

- f-- -
- I- -
- I- -
- I- -
- I- -

-
~ 20- I- -

-
~ - f-- -
0 ... -

iii - I- -
'" < -u - I- -
~ 
~ - I- -

I-

$ 25- I- - / 

iii - I- - I 
'" - I-- -
< - - , 
u 

~ - I-- -
~ -
~ - I-- -
0 

'" - I-
III - f-- -.., 

I-
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iii ., 
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~ 
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'\ Borehole Log 
~, J'~--------------------------------------~I-----------------------'I-=Bo--7h~------------------~ 

"-N MCAS EI T P . t N her 37380 re ole HA-03 PrO.\;;\;t arne: lorD roJec urn : 
~ Number: 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2194945.493665 Easting: 6116889.231762 I Sheet J of 

Drilling Agency: 

Drilling Equipment: 

Drilling Method: 

Drilling Fluid: 

Fugro Environmental 

Geoprobe GE().3 

Direct Push 

None 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: 

Date Started; 

Date Finished: 

Daniel Garza/Marlon Moore 

101912002 

10/912002 

Total 
Depth (ft bgs): 
Depth to 
BeClrock (ft bgs): 

~ (feet): Drilling: Static: 

15.0 

Completion lnfonnation: Direct push hole was backfiIled with bentonite. Elevation 
(feet MSL) : Ground: 464.17 Top a/Casing: 

-
LK -

- 023 
-

\ 

'. ) 
..,- LK 

..:: 024 
----
-

10-

---
-
--- LK 

15 n?" 

-
--
---

Samples 

tJ 

~ 

-

Field Analyses 

1010 0.0 

1030 0.0 

1100 20.0 

c; 
c ., 
0-._ In 

:6~ 
"0 
..:: 

I 
I 
I , 
; 

Logged By: Rod Lazo I Checked By: C. Wanyoike 

Log 

Lithologic Description 

:.'1 ~M SILTY SAND (SM): light olive brown (2.5Y5I4), _ 
I- 85% medium to fine sand, 15% low plasticity Silt, -

dry, trace subangular gravel up to 1.5 inches, -
.1 ~M compacted. -
. I- SIL TV SAND (SM): As above. 

f.;.L..J....+--+--- - - - - - - - - - - - -
l­
I-

l­

I­

l­

I­

l­
I­
l-

I-

-

I- Total Depth - 15.0 feet 
I-

-
-
I-
r--
r-

-
-

- -
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-

-
-
-
-
-
-

Remarks 

2' Soil sample 

5' Soil-gas sample: 
CH4=O.O% 
C02=4.5% 
02=16.1% 
lEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=11.8% 
02"'9.7% 
LEL"'O.O% 

20- I r-- --- r-- --- !- -- -- - -- r- -
I- -

) 
) 

I- -
, 

] 
-- -

l-
I- -r 
I- -

-
r- -

-

J 



EAHTH@)TECH 

Borehole Log 

Project Name: MCASEIToro I Project Number: 37380 I Borehole 
Number: 

HA-04 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2195027.446025 Easting: 6116867.30293 ! Sheet J of J 

Drilling Agency: Fugro Environmental Driller: Daniel Garza/Marlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 10/9/2002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push 
Number of Date Finished: 10/912002 Depth to 
Samples: 3 Bcilrock (ft bgs): 

Drilling Fluid: None 
Borehole 
Diameter (in): 2 

~thto 
Water (feet): Drilling: Static: 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 464.87 Top of Casing: 
(feet MSL): 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Samples Field ADalyses Log 

= ~ al .-.§ v 
a~ 

u OJ ... ::I > E !ij, <> -c. Litbologic Description .8 ~8 8 c '" :E 0» Remarks 
v~ u v 5l 5~ 0 .... (IlE-
0 ....... e E :-5 ~ c. U.:.: 0:: e ::I E- ~ E f=: 8 3! Cl~ -oE- (IlO 

Z 0 

~ E:I "0 0 :JO 
ill tI.. It « c::: 

0... ell '" 
- <J~I' 

iSM I- SIL TV SAND (SM); light olive brown (2.5Y5I4), 

- f- 85% sand, 15% low plasticity silt, loose, trace -
-LK (] 0820 0.0 ' .. ' . $ubangular gravel. 'Z Soil sample 

-= 026 
-------------------

I-
....; f- -

I--
- f- -

l- S' Soil-gas sample: 
/ 

5- LK 
,. 0925 0.0 

;- -
- - CH4--o.0% 

- 027 - - C02=O.O% 
- 02=0.0% -

- - - LEL::O.O% 
- - --- - --

10- - -
I-
f- --

- I- - 15' Soil-gas sample: 
- I- - CH4=O.O% 

- - C02=6.6% - f- - 02=13.6% -
- LK 

f- - LEL=O.O% 

In?!! ""- 0955 3.0 
f- -

15 f- Total Oepth:: 15.0 feet -
f- -- -
r- -- I-

- --
f- -- f- -

~ 20- f- -
f- -

!§ - f- -
~ f- -
iii - - -

"' f- -
i5 - -
!I - -
,.; - --I 

~ -
0 

-1 
~ 25- '-- - / 

-
... 
iii 

'" - f- - \ 
-< 

) 
u 

~ - f- -
~ - I-- -
dl 
co - - -., 



"­
\ 

, I 
p'-. __ {Name: MCAS EI Toro 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid; None 

Borehole Log 
I Project Number: 37380 J Borehole HA-OS 

Number: 

Northing: 2194824.48429 Easting: 6117077.743828 I Sheet 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Staned: 10/9/2002 

Date Finished: 10/912002 

Depth to Dril'" 
Water (feet): 'l7Ig: 

Total 
Depth (ft bgs): 

pcpth to 
Bedrock (ft bgs): 

Static: 

1 of 1 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 463.78 Top o/Casing: 

-
_ lK JJ 

029 
-

'\ 
I 

Samples 

'-'lK -_ 030 
-
-
-
-
-
-
-

10-

-
-
-
-
-
-
-LK 

15 -ln~1 -
--
-
-
-
-

-
-

~ 20-

j ~ 
---
-

~ -
e '\ 
~, ) r 1/ 
~ 
~ 
~ 

Field Analyses 

1445 0.0 

1500 0.0 

1525 0.0 

<0 
c '" 0-.- '" 
:6~ 
'Q 

< 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

Litbologic Description 

POORLY GRADED SAND (SP): light yellowish -
I- brown (2.5Y6I4). 95% medium to fine sand, 5% low-

plasticity silt, loose, dry. -
~-~-I--' - - - - . - - - _. - - -. - - - - - - - -

-
I- --
I- --
'- --
~ --
~ --
I- -

-
I- --
I- -

--
I- -
I- -
I- -

Total Depth = 15.0 feet 
--

I- -
I- -
I- -

-
I- -
l-
I- --
I- --
I- -

-
~ --
~ -
I- -
I- -
I- -
I- -

-

Remarks 

'Z Soil sample 

5' Soil-gas sample: 
CH4=O.O% 
C02=O.6% 
02;19.7% 
lEl=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=0.9% 
02=19.5% 
lEl=O.O"k 



0 
~ 

~ 

~ 
t:. 
iii 

'" ;:) 
~ ... 
~ 
0 

~ 
iii 

~ 

~ CD 

l 
'" '" ~ 

Borehole Log 

, _________________________________________ J __ ~"_·~_t_N_um __ ~ __ : ___ ~7~~~ _____ 1~Bo~R=h~OI~e __ ,_~-R~----------~:) r Project Name: MCAS EI Toro , Number:"" '--

Nonking: 2194911.15745 &sting: 6117025.439413 1 Sheet J Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Started: 10/9/2002 

Date Finished: 10/912002 

~thto D l'l Water (feet): ri ing: 

Total 
Depth (ft bgs): 

!>ePth to 
BeClrock (ft bgs): 

Static: 

of J 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 464.97 Top o/Casing: 

Samples Field Analyses 

-
_ LK ~ 

032 
1540 0.0 

-
-

5- LK ~ 1600 0.7 
_033 

-
-
-

10-

-

--
-
-- LK 

15 1034 .. 1700 0.0 

-
-
-
-

20-

-

-

-

-

25-

-

-
-
-

Logged By: Rod Lazo 1 Ch~ked By: C. Wanyoike 

Log 

Litbologic Description 

... ~M SIL TV SAND (SM); light olive brown (2.5Y5I4), _ 
f- 60% fine sand, 40% low plasticity s~t, loose, dry. -

f--'-L-'-I----I-- - - - - - - - - - - - - - - - -. - -.-

- -
- -
- -
f-- -
f--- -

-- -
r -- -
- -

-
f-- -
f- -

-
I- -
f-- -
I- -
I- -

-

I- Total Depth = 15.0 feet -
I- -
I- -
f--.- -
I- --
I- -

-
f--- -

-
f--- -

-
I- -
I- -
I- -
l-
f--.- -

-
f- --
f- -
f- -
r- --
I- -

-

Remarks 

2' Soil sample 

5' Soil-gas sample: 
CH4=O.O% 
C02;:2.0% 
02=18.5% 
LEL=O.O% 

15' Soil-gas sample: 
CH4:0.0% 
C02=4.9% 
02=17.0% 
LEL=O.O% 

/'- ", 
( 
~) 
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iii 
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~ 
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EARTH@)T.CH 

Borehole Log "'I ,... ;!--------------------'Ir-------------r-::IB=-O-re-=b-07Ie-----------, 
p."J~.;t Name: MCAS El Toro Project Number: 37380 Number: HA-07 

Borehole Location: MCAS El Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GEO-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing; 2194994.455743 Easting: 6116974.70844 I Sheet J of J 

Number of 
Samples: 3 

Borehole 
Diameter (in): 2 

Driller: 

Date Started: 

Date Finished: 

Daniel Garza/Marlon Moore 

10/1012002 

10/]012002 

Total 
Depth (ft bgs): 15.0 

!)epth to 
BeCirock (ft bgs): 

l)epth to D 'il' c. • Water (feet): n mg: ~tatlc: 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 465.98 Top o/Casing: 

Samples Field Analyses 

- ~ 51 -5'0 c: u iJ l\i ... =' .. 
fr& ~ 0 0 8 0 0.. .... SZl 

§:: U ~ E ..e o..u ._ <n 
c--

~ o~ :i3~ =' I-< c: E= Q ~ :z 0 u &:]- E:l "tl 
iii ~ -< 

c. ~ '" 
-
-:~IJ 0800 0.0 

-

- ~ LK ~ 0815 1.8 

- 036 

-
-
-

10-

-
----
- LK 

15 1037 .. 0925 1.0 

----
-
-

20-

-
-

-
, --: 

\ 
J 

I 

.. ~ 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

.... 0 
t,) o~ Utbologic Description :g, (/]1-< 
f! u.:.: 

(/]U 
0 ::>~ 

_ •. I I SM SILlY SAND (SM): light olive brown (2.5Y5I4), _ 
I- 60% fine sand, 40% low plasticity silt, compacted, -

1-:Mrl--:l-ro-rn.+. ...... 
d2'.- - - - - - - - - - - - - - - - - _ - _ --= 

W~I S(';/l ~5CLAYEY SAND TO SANDY CLAY (SC/CLS); W - greenish olive gray, moderate plasticity, slightly -

~ ~ ~iS~ ~ :e~rts~ ____________ = 
f-
f- -
f- -
f- --- --- -

-
'- -
- -
I- -

-
I- -
I- --

Total Depth = 15.0 feet -
f- -
f- -

f- -
f- -

-
f- -
f- -
f- -

-
f- -
f- -

f- -
I- -

-
f- -
f- -
I- -

-
I- --
I- -

-

Remarks 

2' Soil sample 

5' Soil-gas sample: 
CH4:0.0% 
C02=1.3% 
02=18.9% 
LEL=O.O% 

15' Soi~s sample: 
CH4=0.0% 
C02=17.0"10 
02=2.0% 
LEL=O.O% 
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Borehole Log 

1 _____________________________________________ -~lp_r~~_·~_t_N_u_m_~ __ : _____________ ]~B~or~e=h=OI~e __ _r--------------~I~ \ /roject Name: MCAS El Toro I ~ 37380 Number: HA-08 ~ 

Northing: 2195085.590049 Easting: 6116926.24749 1 Sheet Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GEO-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: 10/1012002 

Date Finished: 1011012002 

i)epth to 
Water (feet): Drilling: 

Total 
Depth (ft bgs): 
Depth to 
BeGrock (ft bgs): 

Static: 

I of 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 466.8/ Top of Casing: 

-
_ LK 

038 
-
-

5- LK 
_ 039 

-
-
-

--
10-

-
-
-
-
Iks~ 15 

-
-
-
-
-

20-
-
-
-
-
-
-
-

25-

-

-
-
-

Samples 

IJ 

~ 

.. 

Field Analyses 

0945 0.0 

0950 0.0 

el 
Po ... 
Pou 

Q~ 
0:]-.. 

CIJ 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

Lithologic Description Remarks 

.. . I- 60% fine sand, 40% low plasticity silt, dry. -
:. r 'I ' ::;M SIL TV SAND (SM): light olive brown (2.5Y5I4), 

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ Z Soil sample 

-
-
-
-
I-

-
-
-

I-
f-
I-
f-
I-

I-

Total Depth = 15.0 feet 
I-

I-
f--
I-

l-

I-

I-

'-
f--
I-
f--
I-

I-

I-

I-

I-
f-
I-
f-

-

-
-
-
-

-

-
-
-
-
-

-
-
-
-

-
-
-

-
-
-
-
-
---

-

-
-
-
-
-
-
-

5' Soil-gas sample: 
CH4=O.O% 
C02=1.4% 
02=18.4% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=4.3% 
02=14.9% 
LEL=O.O% 

I 
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Borehole Log 
MCAS EI T PrOiect Number: 37380 Borehole HA nn 

r~ /:'----------------------------------------.I--------------------------~I~~~------------------~ 
Pr"J_w(Name: oro , Number: ... 7 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE()"3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2194876.)34784 Easting: 6117161.995472 1 Sheet 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: 10110/2002 

Date Finished: 10/1012002 

~thto D "If Water (feet): n mg: 

Total 
Depth (ft bgs): 
Depth to 
Bearoc:k (ft bgs): 

Static: 

1 of 

IS.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 466.37 Top of Casing: 

Samples 

-
- LK" 

-:: 0411'"-" 

-
\ 

. ) 
'-- LK ~ 

_ 042 
-
-
-
-
-

10-

-
-
-
- LK 

15 10.4::1 .. 
-
-
-
-
-

20-

-
-
-
-

Field Analyses 

1550 0.0 

1600 0.0 

1612 0.0 

Logged By: Rod Lazo 1 Checked By: C. Wanyoike 

Log 

lithologic DescriptioD 

,..... .... ~p POORLY GRADED SAND (SP); pale yellow _ 

.
:..... I- (2.5Y7/3), 95% medium to fine sand, 5% low -
12·~'·'+ _ _+I-_JlI~t.!.citys~t,~~se..!.d.!Y.- ________ ._ .::. 

~ -
I- -
I- -
I- -
f-
I- -

-
-
-
l­
I­
l­
I­... 
'-

l­

I­

I­
~ 

~ Total Depth - 15.0 feet 
r-
I--

l­

I­

l­
I­
l­
I­
l­
I­
l-

-
---

-

-
-
-
--
-
-

-
-

-

-
-
-
-

-

-
-
-
-
-

-
-

--
-

Remarks 

Z Soil samp/e 

5' Soil-gas sample: 
CH4=O.O% 
C02=O.0% 
02=20.3% 
LEL=O.O% 

15' Soil-gas sample: 
CH*:O.O% 
C02=1.9% 
02=18.5% 
LEL::::O.O% 

J 

w, / 

I­

e­
l­
I­
l­
I-

'" < u 

~ 
i 
'" g; 
j l­

I-

-
-
-
--
-
-
-



Borehole Log 

Project Name: MCASEIToro ,I Project Number: 37380 I Borehole 
Number: HA-tO 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2194961.776858 Easting: 6117112.493148 'Sheet 1 of 1 

Drilling Agency: Fugro Environmental Driller: Daniel GarzalMarlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 10110/2002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Number of Date Finished: 10/10/2002 Depth to 
Samples: 3 Bedrock (ft bgs): 

Drilling Fluid: None Borehole ~thto D ·/f Static: Diameter (in): 2 Water (feet): n mg: 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 467.25 Top a/Casing: (feet MSL): 

Logged By: RodLazo I Checked By: C.Wanyoike 

Samples Field Analyses Log 

i:' "0 .--1 .9-= c u sf. Oi ,-0 ... ~ 
,. E ~ .~ o~ Litbologic Description c..o 

~ 8. 0 
0 ern Remarks 'II~ u I) c.. ... c.. ... 0- .c: OOE-

Q'-' :>-u .. e c.. OJ c..u 0':: ~ c.. e>: Q~ Q~ f! U..Io:i :::s I- ~ E 1= :al- CIlt> 
Z 0 

~ ~l C:l "0 0 :>~ 5 <: ., r;! .. 
~ til 

" ' 
" .,.1 :1M SIL 1Y SAND (SM); light olive brown (2.5Y5I4), -

- ~ 60% fine sand, 40% low plasticity silt, trace -
_ LK ~ 1445 0.0 " subangular gravel up to 2 inches, no debris. - 2' Soil sample 

',i~M SILTY SAND (SM); As above. 
-_044 

" -
- ~ -
-
- - - - - - - - - - - - - - - - - - ---

5' Soil-gas sample: f 
5- LK • 1510 0.0 - -

CH4=O.O% \ 
- 045 - - C02=0.9"10 

- 02=19.4% 
- - - LEL=O,O% 

- ~ -
- - -

10- '-- -
- - -

- 15' Soil-gas sample: - ~ -
r - CH4=O.O% 

- ~ - C02=30.7% 
- 02=2.8% - LK ~ - LEL=O.O% 

15 .046 .. 1520 17.0 
Total Depth = 15.0 feet -

- - -
-

- - -
r-

- r- -

- ~ -
~ 20- f- -

5 - -
e - - -
~ - -
iii - - -
'" < -u 
~ - - -
'7 -
~ - ~ -
e r-
~ 25- - - , , 
w -
~ - - - \ 
~ 

" - - -co r-
~ - ~ -l; 

J 
co r 
I!' - '- -

-



'\ 
Borehole Log 

r. __ jN-am-e-:--M-C-AS-E-I-T-oro-------------,I-Pr-o-~cct-N-u-m-ber:-.--3-73-8-0---1T"T~;::u=~:;:h:-::o-.:!~:---HA-.-11-------, 

Borehole Location: MCAS EI Toro AA • 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195049.015585 Hasting: 6117059.854151 I Sheet J 

Number of 
Samples: 4 

Borehole 
Diameter (in): 2 

Driller: 

Date Started: 

Date Finished: 

Daniel Garz.alMarlon Moore 

10/10/2002 

1011012002 

Total 
Depth (ft bgs): 25.0 

Depth to 
Bedrock (ft bgs): 

Ilepth to 
Water (feet): Drilling: Static: 

of 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 468.04 Top o/Casing: 

Samples 

- t' -50 c .. ::I ;.. 
Coli) .8 ~8 § cu~ c-- E Ct! 

::s E- ~ c Z u iii I:! .., 
ll. 

-
- LK ~ 

047 
-

\ 
\ 

.LK ~ .... ,-

- 048 

-
-
-
-
-

10--
-
-
-
-
-

15- LK ~ 
- 049 

-
-
-

20-

Field Analyses 

el ..... 1 ca e ~ 
c '" u Co ... "- ... .2 -E "- :;I Co:;! 
;8~ --~ Q~ E= 8-a 

~l 
"0 

~ ~ -< 
'" 

1135 0.0 

1140 6.0 

1150 >2000 

Logged By: Rod Lazo I Checked By: C. Wanyoike 

Log 

!5~ u Lithologic Description :c Remarks enE-e (.).;0: 
eng 0 ::lo:: 

.. .. . -- 60% fine sand, 40% low plasticity silt, trace -
.• J. ':[> 5M SILTY SAND (8M): light Olive brown (2.5Y5I4), -

. .. . _s~aEg~la! g!B~1 ~p ~o ~ :~i~,_dry. _ _ _ _ _ 2' Soil sample 

5' Soil-gas sample: 
CH4=O.O% 
C02=1.0% 
02=19.4% 
lEL=O.O% 

is' 8oil-gas sample: 
CH4=1.4% 
C02=27.1% 
02=1.8% 
LEL=28.0% 

J 



EARTH@)TECH 

Borehole Log 

f-----------~----~~~0~· N MCAS EI T I Project Number: 37380 1 Borehole HA·12 Project ame: oro a Number: 

Borehole Location: MCAS EIToroAA-3. Northing: 2195138.539485 &sting: 6117066.138621-, Sheet 

DriIJing Agency: 

Drilling Equipment: 

Drilling Method: 

DriIling Fluid: 

Fugro Environmental 

Geoprobe GE0-3 

Direct Push 

None 

Number of 
Samples: 5 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Started: 10/11/2002 

Date Finished: 1011112002 

Depth to 
Water (feet): Drilling: 

Total 
Depth (ft bgs): 

Depth to 
Be(Irock (ft bgs): 

Static: 

J of J 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 469.17 Top o/Casing: 

Samples 

i:: -fie .. :s 
Co'" .M ~8 u.,e 

E Q'-' 
E- ~ :s 

;z: 

LK 
-:: 050IJ 
- LK~ 
- 117 
-
-

5- LK­
_ 051 

-

-
-

10-

-
-
-

- LK 
- 052 

- LK. 
15 -1121-

-
-
-
-
-

-

-

iii 

:;: 20-

j -
iii -
~ -
'"' -
$ 25-
iii -

-
-
-
-
-

~ ... 
> 
8 
~ 

~ 
'" "-

Field Analyses 

el 
II> ~~ E 

E= Q ~ 
- c. ~ 5 

<II 

1025 0.0 
1030 0.0 

1045 0.0 

,-..1 ;; E ~ §!l Co ... 
Cou .- '" Q'i i6~ 
i3:} "0 

< .. 
<II 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

IS&. u Lithologic Description Remarks 
~ f/l~ 

U..\o: 
f/lf.) 

0 ;:l~ 

; I tiM SIL 1Y SAND (SM); light yellowish brown _ 
~ (2.5Y6I3). 85% fine sand. 15% low plasticity -

h4r'rl"TTr--+_-,s~~9~e~ d'!'y:.. _______________ ....::. 
i ML. SILT TO SILlY SAND (MUSM): brown (10YR4I3). _ 

2' Soil sample 
Collect duplicate soil 
sample ~ low plasticity silt. slightly moist, no debris. --

- -

I--l-'L..l..-J---I-- - - - - - -.- - - - - - - - - - - _.- 5' Soit-gas sample: 
CH4=0.0% 
C02=3.2% 
02=16.7% 
LEL=O.O% 

-
f­
~ 

f-

-

~ 

~ 

Total Depth = 15.0 feet 
I--

I--

f­

f-

-
-
-
-
-
-
-

-
-

-
15' Soil-gas sample: 
CH4=O.O% 
C02=9.1% 

- 02=5.7% 
- LEl=O.O% -_ ~!~ duplicate son-gas 

-
-
--

-

-
-

-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-

o 
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Borehole Log 
\ . 1'-----------------------------------------~I-----------------------~IB~o~r~eLho~l~e--------------------~ 

' ....... ______ , Name: MCAS EI TOTO Project Number: 37380 Number: HA-13 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2194939.745019 Easting: 6117236.8487 I Sheet 

Number of 
Samples: 5 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Started: 10/1012002 

Date Finished: 10/1012002 

Depth to D II Water (feet): ri ing: 

Total 
Depth (ft bgs): 

!)epth to 
Bearock (ft bgs): 

Static: 

1 of J 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 467.36 Top o/Casing: 

.s:: ,-. c..u ... 
.8 ... ~ 

Q--- E 
::l 
Z 

- lK - 053 
- LK 
- 116 

-
~ 

') 
", iLK 

- 054 
-
-
-
-
-
-
-

10-
-
-
-

-
-
- lK 
- 055 

- LK 
15 -11?n 

-
---
-
-
-

-
-

20---
-
-
-
-
-
-

\ 
) 

'1 

Samples 

C ~ ... 
::l > ... 0 0 

u 
c.U ~ >. ~ ;: E- 0 

~ 2i 
~ 

13 

.-

.-... 

... 
E 
~ 

1635 
1640 

1700 

Field Analyses 

]:} 
c. :II 
Q~ 
~l 

'" 

0.0 
0.0 

0.0 

~ 

E~ OJ 
C rn 

3:~ 0-._ In 

-CI ::e~ 8]1 ." 
ll.. i -( 

en 

I 
i 
i 

I 
! 

I 
I 

Logged By: Rod Lazo I Checked By: C. Wanyoike 

Log 

....... 
U o~ Lithologic Description :.c enE-Q, 

U"Io: e eng 0 ;:l~ 

:' J: '.:"\' ': ,'I ::iM SILlY SAND (SM); light brown (2.5Y5I6), 60% fine -
,',' : : r- sand, 40% low plasticity silt, loose, slightly moist -
,:' -
" --------------------

-
r- -

-
I-- -

-
I-- -

-
r- -

r- -
r- -
r- -
f- -
I-- -
I- -
r- -

-
r- -

Remarks 

2' Soil sample 
Collect duplicate soil 
sample 

5' Soil-gas sample: 
CH4=O.O% 
C02=O.9% 
02=19.3% 
lEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=9.5% 

r- - 02=10.9% 
- LEL=O.O% 

r- -- ~~7! duplicate soil-gas 

Total Depth = 15.0 feet 
I-- -
I-- -
l-
I-- -
f-
I-- -

-
I-- --
I-- -

I-- -

I-- -
I-- -

I-- -
I-- -
l- -
I-- -

r- -

r- -
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Borehole Log 
~------------------------.-------------~=--~--------~(\ 

1-~_' __ ~ ______ ~<:"' __ ~E_I_T ________________________ J __ ~_o_"~_t_N~~_" ___ ~7~~~ _____ I~Bo=n~ho=l~e __ ~~ __ ~~ __________ ~\ J ~~ ame: ~ oro ~ Number: '---.../ 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195012.406251 &sting: 6117197.851707 I Sheet J 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: Total 
IOI 11 12002 Depth (ft bgs): 1 5.0 

Date Finished: 10/1112002 ~~~ (ft bgs): 

Depth to I 
Water (feet): Dril ing: Static: 

of 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 469.19 Top of Casing: 

Samples Field Analyses 

i: l::' 
oS-:=-- u ... =' > 
Q.,Q) Q) 8. 0 

0 
1I.lc.2 .r; J! Q"-,, E .... u 

=' f-o ~ .: z 
ill ~ 

"" 

'[I '51 ;; 
() p. ... 6!!! 
E Q., 1;1 Cou ._ rn 

'-'~ o~ :e~ l= 
~~ E:]- "t:) 

< .. 
'" <on 

-
-
- LK ~ -056 -

0750 0.0 

-
-

-
-

5- LK - 0815 0.0 -
- 057 

-

-
-

10-

-
-
-
-
I~ - ... 15 

0825 >2000 

-
-
-
-
-
-

20-

-

-
-
-

-
-

25-
-
-
-; ...., 
---
-' 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

... () 
0 o~ Lithologic Description Remarks :.c tIlf-o 
~ u~ 
0 tIl~ 

;:J~ 

", ~M SIL TV SAND (8M): olive brown (2.5Y4I4), 60% fine _ 
r- sand, 40% low plasticity sin, trace subangular -

J..:.:.L~I---+-l gravel up to 2 inches, moderately compacted, dry.;. 2' Soil sample 

--------------------- -
-- -

r- -,.. 
e- -
"" - -
- -

-- --- -

- -
-
e- -
l-
e- -

-
e- -

-
Total Depth = 15.0 feet 

- -
I-
r- -
I-
r- -
'- --
r- -
- -
- -
- -
r- -
- -
- -
-
- -
- -
- -,.. 
- -, 

.j 

5' Soil-gas sample: 
CH4=O.O% 
C02=0.0% 
02=20.6% 
LEL=O.O% 

is' Soil-gas sample: 
CH4=15.7% 
C02=32.0% 
02=0.6% 
LEL=316.0% 

J 

C) 



r. 

Borehole Log 
\:--------------------------.---------------~~~----------~ 

PI". ~:Name: MCAS EI Toro I Project Number: 37380 I ~=~~ 
Borehole Location: MCAS EI Taro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

HA-15 

Northing: 2195098.351752 &sting: 6117147.93891 I Sheet 

Number of 
Samples: 3 

Borehole 
Diameter (in): 2 

Driller: Daniel GanalMarlon Moore 

Date Started: 10/1112002 

Date Finished: 10/1112002 

~thto D it Water (feet): ri ing: 

Total 
Depth (ft bgs): 

DqJthto 
BOOrock (ft bgs): 

Static: 

} of 

15.0 

Completion lnfonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 470.23 Top o/Casing: 

Samples 

-
-
- LK ., 

- 059""'" -
-

\ 
\ 
i 

"-'LK .. 
-060 -
-
-

..., 
-< 

10-

-
---
- LK 

15 06.1l1li 

-
-
-

-
-
-
-

~ 20-

~ :. .. -iii _ 

3 -
~ -: 

-
\ 

) 
I 

.~ 

Field Analyses 

II el ';j 
c Ul v ~~ 0'" 

S "-'Cl :E ~ 
E= Q4l ."E-

-'a ." 
Ii: ~ ~ e -< 

~ .. 
til 

0915 0.0 

0945 4.2 

1000 20.0 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

0 

i 
0 

... v 
o~ 
till- Utbologic Description 
U....,: 
r/J<> 
~o 
~ 

~M SILTY SAND (SM); olive brown (2.5Y4I4), 60% fine 
I- sand, 40% low plasticity silt, dry. -

::1M I- SILlY SAND (SM); As above, but slightly moist. 
l-
I-

'­
r­
I-

-
-
-
--
'-

---
-
l­
I-

-
l­
I--

I--

-
-
-
-
f­
I-
-
-
-
-
--
-
I-

Total Depth = 15.0 feet 

---
-

-j 

..i 

-
-
---
---
--
-

-
-
-
-----
-

-
--
-
-
-
-
-
-
-

Remarks 

'Z Soil sample 

5' Soi/..gas sample: 
CH4=O.O% 
C02=0.1% 
02=20.3% 
LEL=O.O% 14.2% 

15' Soil-gas sample: 
CH4=O.0% 
C02=0.0"lo 
02=20.5"10 120.6% 
LEL=O,()O,{, 1 20.0% 

J 



Borehole Log 
Project Name: MCASEIToro . r Project Number: 37380 I Borehole HA-16 ( 

Number: \ 

Borehole Location: MCAS EI ToroAA- 3. Northing: 2194974.412673 Easting: 6117334.30625 I Sheet J of J 

Drilling Agency: Fugro Environmental Driller: Daniel Garza/Marlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 1011112002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Number of Date Finished: 10/11/2002 !Jepth to 
Samples: 3 Bearock (ft bgs): 

Drilling Fluid: None 
Borehole Depth to Drilling: Stalic: Diameter (in): 2 Water (feet): 

Completion lnfonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 468.26 Top of Casing: 

Logged By: RodLazo I Checked By: C.Wanyoike 

Samples Field Analyses Log 

t-
oe el .: --- C ,...§ 

<a .... 8. aii .... ~ > e ~ <) Lithologic Description II) 

~8 ~ .§ !!l i 
0;;.., Remarks 

II)~ .s;:, 11.1 8:~ 8:~ r:nEo-
0'-' e co:: e ;6~ u~ 

:::s Eo- i:$ ;: l= Q~ o~ r:ng :z: 0 

] iLl a::]- "0 0 ::>~ (ii <: .. en '" 
-

::/\1 
I~M SIL 1Y SAND (SM); light olive brown (2.5Y5I4). 

- - 85% fine sand, 15% low plasticity silt, dry. -
- lK ~ 1445 0.0 - - - -'-'- - - - - - - - - - - - - - 2' Soil sample 

- 062 I- -
- f--- -

I- -- f--- - / 

5- lK ~ 1505 0.0 I- - 5' Soil-gas sample: l CH4=O.O% 
_ 063 I- - C02=O.4% 

02=19.0% 
- - - lEl=O.O% 

- -- -
- -- -

10- - -
-
- f--- -
- I- - is' Soil-gas sample: - f--- -
- I- - CH4=O.O% 
- f--- - C02=7.7% 
- 02=12.5% 

- lK 1512 2.0 I- - LEL=O.O% 

15 
1M.4 ... 

Total Depth = 15.0 feet -
- I- -

I- -
- I- -

-
- f--- -

- f--- -

:;: 20- I- -
~ 

~ - I- -
- -

iii - I- -., -
~ - I- -
':' -
~ - f--- -

- I-

~ 25- f--- - , , 

iii ( ., - I- -
<:'i '-~) 
::!E - I- -
~ -
~ - f--- -
<Il -
'" - I- -... ... -



~ 
] 
iii 
~ u 
~ ... 
~ 
~ 
;;; 

'" -< u 

~ 
] 
!l! 
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, Borehole Log 
r-: \:----------------------------------------r------------------------.-=--~~------------------~ 

Pt'" ~ _,4ame: MCAS E\ Toro T Project Number: 37380 I Borehole 1IA-17 

Borehole Location: MCAS El Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE()'3 

Drilling Method: Direct Push 

Drilling Fluid: None 

I Number: 

Northing: 2195063.274182 Easting: 6117284.180591 1 Sheet 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: 10I11I2002 

Date Finished: 10/1lI2002 

~ ~~eet): Drilling: 

Total 
Depth (ft bgs): 
Depth to 
Bedrock (ft bgs): 

Static: 

1 of 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 470.56 Top of Casing: 

Samples Field Analyses 

-
- LK P 
- 065 

1400 0.0 

-
, 

'\ , 
.6< ~ 1420 0.0 

_066 
-
-
-
-
-
-

10-

-
-
-
- LK 

15 IM7 .. 1430 12.0 

--
--
-
-

-
-

20-
-
-
-
-
---

-
" , 

J 

" ./ 

.~ 

Logged By: Rod Lazo I Checked By: C,Wanyoike 

Log 

Uthologic Description Remarks 

: I: i 5M SIL TV SAND (SP); light olive brown (2.5Y5I4). 60% 
'. ' ~ fine sand, 40% low plasticity silt, medium dense, -

dry. - 2' Soil sample 
h4r-:'.+, I M....-.lS~.;? .... 1MSAlrT~ -"INDY SILYTO SII:rY SAND (MLslsMi:hrown - -= 

I- (10YR4/3), low plasticity silt, with fine sand, slightly -
f- 'f db' -I- me.s, no e ns. 

f'-'-J...l.4--+- - - - - - - - - - - - - - - - - -'- ~ 

I- -
I- -
;.... -

-
- -
f-
I- -
I- -
I- -

-
I- -
I- --
I- -

Total Depth = 15.0 feet 
f-- -

-
f-- -

-
f-- --
f-- -

f-- -
f- -
f-- -

-
f-- --
f-- -
f-- -
'- -

-
f- -
I- -

f- -

5' Soil-gas sample: 
CH4=O.O% 
C02=O.5% 
02=20.1% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=0.0"10 
02=20.7% 
LEL=O.O% 

1 
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Borehole Log 

Project Name: MCAS El Toro 
1 

Project Number: 37380 1 Borehole HA-18 r- '\ 
Number: \ ) 

~--------------------------------------------~------------------------~~~~--.---------------~ ,_/ 
Northing: 2195149.301082 Easting: 6117234.2372391 Sheet Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Number of 
Samples: 4 
Borehole 
Diameter(in): 2 

Driller: Daniel Gar.zalMarlon Moore 

Date Started: toll 112002 

Date Finished: 10/1II2002 

!Jepth to 
Water (feet): Drilling: 

Total 
Depth (ft bgs): 

pepth to 
BeCIrock (it bgs): 

Static: 

1 of 1 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 471.27 Top of Casing: 

Logged By: Rod Lazo -I Checked By: C.Wanyoike 

Samples Field Analyses Log 

1:: i:' ---1 el .. u .s.z:o. 
.8 j ~ e to (; 

" o~ Lithologic Description Remarks e.G) u 0 c §!l :.c u~ u u 8:~ 0. ... enF-
0--- e 0. U OJ e d." .- '" e. 

u~ >. '" ---~ o~ :ii~ ~ :;J !- ~ i: 1= ent> 
Z 0 

'" Elc. s:-a. ~ 0 :J~ iIi t I>. ~ ~ 
<: 

t:l.. til 

. jot:; 
ISM SILTY SAND (SM); light olive brown (2.5Y5I3). -

- ,.- 60% fine sand, 40% low plasticity silt, dry. -
LK ~ 1250 0.0 - 2' Soil sample - - - -.- - - -,- - -.- -'- - - - -'- -
068 f- -

- f-- -
f- -

- f-- -

5- LK - 1320 0.0 f-- - 5' Soil-gas sample: 
CH4=O.O% 

- 069 - - C02=16.3% 
- 02=2.9% 

- - - LEl:O.O"k -- --
- --

-
10- f-- -

--
- f-- - 15' Soil-gas sample: -
- f-- - CH4=23.0% 
-

I 
- C02=37.8% 

- LK 1340 >2000 f- - 02=0.3% 
- 070 - LEl=460.0% - LK ~ 

f- -
~~~~ duplicate soiJ.-gas -1122 1345 >2000 f-

15 

I 
Total Depth = 15.0 feet 

- f- --
- I ! f- -

: -, 
- f-- -, -
-

, 
f-- -i f-

20- \ 
f-- -

I 
f-- --

I 
-

- f-- ---
- f-- -
-

'- --
- l-

25- f-- -
- f-
- f-- -

--
- f-- ---
- f-- -

--
- ,.... -

-
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EARTH@)TECH 

Borehole Log \ 
r, 1~-----M--c-AS--E-IT--------------------------'-I~-0-.-ect--N-wm--ba--:----37-3-8-0-----,'~B~o-n-h~O~I-e---HA----1-9----------~ 
Pr"J~.;t Name: oro , Number: 

Borehole Location: MCAS EI Toro AA • 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195237.030364 Easling: 6117185.107831 I Sheet 

Nwmberof 
Samples: 3 
Borehole 
Diameter (in): 2 

Orilla: Daniel GarzalMarlon Moore 

Date Started: 1011112002 

Date Finished: 1011112002 

Depth to II Wata (feet): Dri ing: 

Total 
Depth (ft bgs): 
Qepth to 
Beilrock (ft bgs); 

Static: 

J of 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feetMSL): Ground: 473.70 Tapo/Casing: 

Samples Field Analyses 

"2 "'" 
'[~ el "Oi 

u c.~ 8:~ 521 
E .- '" 

--~ o~ ;6~ f:; 9-s. i5:i "0 
Il.. 5 -< 

en ~ 

oS? C ~ .. :::I > c. U "' 8. 0 ! "'.!! -e c-- >,U 
:::I E- ~ 6 z 

Ei5 <> u 
C>. 

--
1110 0.0 - LK ~ - 071 -

-
'. 

\ 
\ 

'- -~ LK - 1130 0.0 -- 072 
----
-
-
-

10-
----
--
- LK 1137 6.9 

15 In7~ .. 
--
-
-
-
--

20-
-
-
--
---

/ --:: 
1 

•... ~ 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

<..) 

:E c. 
!! 
0 

... ., 
ol:; 
mE-

Lithologic Description 
U..:.: mu 
:;:,~ 

.. ISM SILTY SAND (SM): light olive brown (2.SYS/6), _ 
I- 85% fine sand, 15% low plasticity silt. loose. -
I- - - - - - _._.- - - - - - - - - - - -
l­
f­
l­
f­
l­
f-

r-

-

- Refusal at S' in monitoring borehole. Move to a 
'- new location to collect 15' soil-gas sample. 

-
-
f­
l-

I­

I-

f-

f-

f-

f-
f-
f-

f-

f-

f-

f-

f-
f-
f-

I-

f-

f-

Total Depth = 15.0 feet 

---
--
-
-
---
-
-
-

-

-
-
-

--
-
-
--
-
----
--

-

------
----

Remarks 

2' Soil sample 

5' Soil-gas sample: 
CH4=O.O% 
C02=O.8% 
02=19.4% 
LEL::O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=7.5% 
02=12.0% 
LEL::6.9% 

J 



ElRTH@)TECH 

Borehole Log 

Project Name: MCASEIToro I Project Number: 37380 I Borehole 
Number: 

HA-1O 
I 

\ 

Borehole Lccation: MCAS EI Toro AA - 3. Nonhing: 2195027.82 Easting: 6117420.73 I Sheet J of 1 

Drilling Agency: Fugro Environmental Driller: Daniel GarzalMarlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 10/1412002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Nwnberof Date Finished: 10/1412002 Depth to 
Samples: 3 BeCIrock (ft bgs): 

Drilling Fluid: None Borehole ~thto Drilling: Static: Diameter (in): 2 Water (feet): 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 0.00 Top of Casing: (feet MSL): 

Logged By: RodLazo I Checked By: C.Wanyoike 

Samples Field Analyses Log 

"E ~ ~ 

el ... 8--5.z- .. ::I e~ -; Q Lithologic Description Remarks 0." ., 8. 0 ~ 5:1 :E 0:--
"'<!! il '" 0. ... ~~ tnf-o 0-- >,t..l e -e ~ .- ., 

~ r:.: ;:g~ t..lolot 
::J t- ~ ~ 1= e~ o~ tn~ :z 

~ p:~ 
"'t:I 0 :;'0::: C5 "- If -< .. .. .... '" '" 

-
'::rJ' 

. ~M SILTY SAND (SM); light yellowish brown (2.5Y6I3), _ 
- r- 85% fine sand, 15% low plasticity silt, loose, trace -
- LK [] 0800 0.0 ~ gravel, dry. 2' Soil sample - 074 I~t-' r- POORLy GRADED SAND (SpfiiQht-yetlowlSh" - -- ', .. ': 
- f- brown (10YR6I4), medium to fine sand with low -
- r- plasticity silt, slightly moist, no debris. - .. " , r- - /' - - - - _.- - - - - - - - - - - - - - -- S' Soil-gas sample: 5- - f- - I 

LK 0810 1.4 CH4=O.O% 
- 075 r- - C02:2.4% 

- 02=17.3% 
- - - LEL=O.O% 

-
- - -
- - -

r-
10- f- -

- ~ -- ~ -- - 15' Soil-gas sample: - r- -- CH4=O.OOIo 
- ~ - C02=3.9"10 
- - 02=15.3% 
-
Ik~ 0819 13.0 '-- - LEL=O.O% 

15 - Total Depth = 15.0 feet 
- ~ --- r- -

-
- r- -
- - -
-

:;: 20- - -

~ 
-
- - -

~ -
iii - r- -
'" I- -< u - r- -~ - -
~ - f- -
0 I-
~ 25- '-- - / 
t-
iii ; 

'" - '-- - , 
<5 - '-
~ - - -
~ I- -
e! - r- -
0 

'" - r- -
f.: - r- -.. -



" Borehole Log 
r-, 1'\~---------------------------------------~!-----------------------'1-Bo~~h~I------------------~ 

~ MCAS EI T P . t N her 37380 re 0 e HA-ll PrOJ~~" Name: oro roJec urn : Number: 

Borehole Location: MCAS EI Tom AA - 3. 

DriIling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195113.491137 Easting: 6117366.756024 ! Sheet 

Numherof 
Samples: 3 
Borehole 
Diameter (in): 2 

DriIler: Daniel GarzaIMarlon Moore 

Date Started: 10/14/2002 

Date Finished: 10114/2002 

~hto D'''' Water (feet): n .. mg: 

Total 
Depth (ft bgs): 

Depth to 
Bedrock (ft bgs): 

Static: 

1 of 

15.0 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 47/.9/ Tapo/Casing: 

Samples 

., 
~ .... 
0:;: 
~ .. 
iii 
on 
< u 
!Ii 
~ 

=~ .. 
CloG> .8 8-utE 
0'-' e ~ =' :z 

-
"-

.. ) 
\, -'lK.­

_ 078 

-
-
-

10-

-
-
-
-

-
-

- LK 
15 -1m!) .. 

-
-
-
-

20-

-
-
-
-

~ " 
-

"-
0 

I :s .. 
iii' 

] 
/ 

O'l 
< 
U 

~ 
! 
'" trJ 

"" 

~ E !o! =' 0 0 

i! U 
~ 

!it C 0 II) 

ai ~ 
u 

l>-

Field Analyses 

'" 11 ...... § --8 OJ [~ E IiO 
§~ G> c.. ... 

e -e~ c..!;j .- '" 
O~ :5~ E= o ~ 

ti:]- ii:l '"!;I 

< .. 
V) en 

0850 0.0 

0922 0.0 

0955 >2000 

Logged By: Rod Lazo 1 Checked By: C.Wanyoike 

Log 

G> 
<.I 6~ Lithologic Description :E Remarks tilE-Q, U.:.oi e eng 0 =>p:: 

, ..• l:>M SILTY SAND (SM); olive brown (2.5Y4/4), 60% fine 
r- sand, 40% medium plasticity silt, compacted, -

f.:.:J....L;..I----iI--_sl~h!!y !"O_isf:. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2' Soil sample 

-
l­
I­
l­
I­
l-

I--

-
-

-
-
--
-
--

-
-

- -
-

- -
I- -

I- Refusal at 12'. Move to a new location to collect -= 
I- 15' soil-gas sample. -

-
Total Depth - 15.0 feet -

I-- -
I- -
e-- -
I-- -
I- -
I-- -
I-- -
I-- -
I- -
I- -
l-
I-- -
l-
I- -

I-- -
-

'- -
I- -
I- -
I- -
I- -
~ -

5' SOil-gas sample: 
CH4=0.0% 
C02=3.2% 
02=13.7% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=13.3% 
C02=14.2% 
02=0.7% 
LEL=268.0% 

1 



Borehole Log 

Project Name: MCASEIToro I Project Number: 37380 I Borehole 
Number: 

HA-22 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2195200.77304 Easting: 6117319.823982 I Sheet I of 

Drilling Agency: Fugro Environmental Driller: Daniel GarzalMarion Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: 1011412002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Number of Date Finished: 10114/2002 Depth to 
Samples: 3 Be<lrock (ft bgs): 

Drilling Fluid: None Borehole Depth to Drill' Static: Diameter (in): 2 Water (feet): mg: 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 473.47 Top of Casing: (feet MSL): 

Logged By: RodLazo I Checked By: C. Wanyoike 

Samples Field Analyses Log 

~ 11 .", 

.c ,..... i: .., 
e~ ei c;; v 

g! '- ::s > t> '-g. 
Lithologic Description Remarks v v 0 0 s:: III :.a 0>. 

.&I u v Q. ... Q. .... 0- enf-
E Q. U c:! e Q. u ,e,~ .- '" ~ >. o~ :6~ u~ 
::I f- ~ ;: += COl en.., 
Z 0 '" &:l E:~ 

"0 0 ::>0 
iii ~ ..( ex: 

I>- til ~ 

- ". " .. . ::1M r SILTY SAND (SM); light olive brown (2.5Y5J4), 
- r- 85% fine sand, 15% low plasticity silt, medium -
- LK (] 1020 0.0 r compacted, dry. 2' Soil sample - 080 . ML::I ----------------------
- .. r SANDY SILT (MLS); light olive brown (2.5Y5J4), 
- r- non-plastic silt, slightly moist, no debris. -
- -
- - - - - - - - - - - - - - - - - - --

- 5' Soil-gas sample: 5- LK ~ 1035 0.0 - - CH4=0.0% -
- 081 - - C02=1.9% 

02=18.4% 
- - - LEL=O.O% 
-

;- Refusal at 8'. Move to a new location to collect 15' -:: 
- r- soil-gas sample. -

r -
10- r- -

- ... 
- ~ -
- - 15' SOil-gas sample: - i-- -
- - CH4=O.O% 
- - - C02=6.3% 
- 02=0.4% 

- LK 1105 0.0 - - LEL=O.O% 
-

082 .. 15 
- Total Depth = 15.0 feet -

- - -
r -

- r- -

- r- -
- L- -

~ 20- - -
;, -

~ - r- -... - r -
iil - r- -
'" - r < 
\) - r- -is 
...; -
~ 

- - -
-e 

{:. 25- r-- -
iii -
'" - r- -
~ I- -
~ - r- -
en r 
~ - r- -
~ 
~ - '- -
< -

I 

( 

/' 
I 

\ 

.-
/ 

'" 
\ 

~) 
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iii 
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Borehole Log 

~ 1---------------------------------------~I-----------------------.r~Bo~r-e~b-O~le--------------------~ 
PrOJ .. _.,~ame: MCAS El Toro Project Number: 37380 Number: HA-13 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2195286.958889 Easting: 6117268.53952 T Sheet J of J 

Drilling Agency: 

Drilling Equipment: 

Drilling Method: 

Drilling Fluid: 

Fugro Environmental 

Geoprobe GOO·3 

Direct Push 

None 

Number of 
Samples: 4 

Borehole 
Diameter (in): 2 

Driller: Daniel GarzalMarlon Moore 

Date Started: 1011412002 

Date Finished: 10/1412002 

J)epth to 
Water (feet): Drilling: 

Total 
Depth (ft bgs): 

Depth to 
Bearock (ft bgs): 

Static: 

15.0 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 474.89 Top a/Casing: 

Samples 

-
_ LK 

-=-_083 
-

, 

" , 
) 

:. - (K • _ 084 

-
-
-

10-

-

-
- LK 

085 
- LK 

= 15 -l123 

-
-
-
-
----

20-
..J 

-
-

-
-, 

\ 

1120 

1130 

1145 

1147 

Field Aualyses 

0.0 

0.0 

0.0 ! 

0.0 I 

;; 
c'" 0-.- '" 
:a~ 
"0 
-< 

Log 

SM 

I 
t 

! 

! 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Lithologic Description Remarks 

SIL TV SAND (SM); light olive brown (2.5Y5I4), -
- 85% fine sand, 15% low plasticity silt, dry. -

- - - - - - - - - _.- - - - - ---- Z Soil sample 

r- -
f-
r- -
l- S' Soil-gas sample: 
I- -
I- CH4=O.0% 
I- - C02=2.4% 

- 02=18.0% 
I- - LEL=O.O% -
- -- -
- -' 

-
- -
- - is' Soil-gas sample: 
'- - CH4=O.O% 

C02=9.9% 
I- - 02=5.6% 

LEL=O.O% - - ~~ duplicate soil-gas f- -
Total Depth = 15.0 feet -

I--- -
I- -
I--- -
I- -
- -
- -

-
- -

-
I--- -
r 
I- -
- -... ' J W '- , 

'" 

1 
- -

< 
<) 

~ f 
-

~ 
-

~ 
-

<II 
...; 

III ......; 

~ ~ 



Borehole Log 
Project Name: MCAS El Toro I Proiect Number: I Borebole / '\ L ~ 37380 Number: HA·Z4 ~ 
r-------------------------------------~------------------~~~~_.------------~ 

Northing: 2195078.653503 Easting: 6117508.45613 I Sheet J of J Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Numherof 
Samples: 3 

Borehole 
Diameter (in): 2 

Driller: 

Date Started: 

Date Finished: 

Daniel GanalMarlon Moore 

10/14/2002 

10/)4/2002 

Total 
Depth (ft bgs): 

1Jepth to 
Bedrock (ft bgs): 

D~th to 1"\...·/1· 
Water (feet): urI mg: Static: 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 470.61 Top of Casing: 

Samples Field Analyses 

"2 ... 
s~ s! Oi 

G) 8:~ 
Q.. ... C ., 

o~ e ~~ .- '" 
'-'EJ: :5~ j::: 001 ~} Ei:} "1j 

-< 
c'l .. 

til 

--
- O':s~ 1645 0.0 

-
-
-
-

5-lK _ 1655 0.0 
-= 087 

-

-
-

10-

-

-

-
-

- LK 1700 0.0 
15 ORR_ 

-

-
-
-
-

-
-
-

-
-
-
-
-

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

.. 01) 
U o~ Uthologie Description Remarks :.c {Ill-Q.. 

u~ '" ... {IlU 
0 ::l~ 

:1· ::J ... I l:jM SILTY SAND (SM); yellowish brown (10YR5I4), -
.• . .•.. :. - 60% fine sand, 40% low plasticity silt, moderately -
... .. .. ~m~~~, '!.ry:.. ____________ --= 2' Soil sample 

-- -
I- -
I- -

-- -
-- -
-

I- -
r 
I- -
r 
I- --- -

-
- -
- -
r 
I- -

-
Total Depth:; 15.0 feet -- -r 

t- -
r- -

-
r- -

- --- -
-

r- -
-

r- -
- -
I- -
r -
I- -
r -- -
- --- -

-

S' SoiJ-gas sample: 
CH4=O.O% 
C02=O.3% 
02=18.6% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=6.4% 
02=11.5% 
LEL=O.O% 

-
" ( 

l i 
~ -J 



-, / 
PI'<lJ .... t Name: MCAS El Toro 

Borehole Locatioo: MCAS EI Tom AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: Nooe 

Borehole Log 
I Project Number: 37380 I Borehole HA-2S 

Number: 

Northing: 2195157.577113 £osting: 6117450.879087 I Sheet 

Number of 
Samples: 4 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Started: 10/14/2002 

Date Finished: 1011412002 

l)eptb to II 
Water (feet): Dri ing: 

Total 
Depth (ft bgs): 

Depth to 
Bedrock (ft bgs): 

Static: 

J of J 

15.0 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 471.76 Top of Casing: 

Samples 

c -5-=- .... ::l Q,U u 8. 0 u~ .c 
Q-- E >oU 

::l E- ~ z 

-
LK [] 

- 089 -
-

~ 
"~ ')LK­

..::: 090 

-

-
-

10-

-
-
- LK 

091 
- LK_ 

15 -1125_ 

--
---
-

~ 20-
::; -0 _ 

~ iii _ 

~ 
~ -.. 

iii 

~ ., 
~ 
H co: 
5 
~ 
u g,. 

Field Analyses 

... ... 
" ...... 8 s! OJ [j §!l u g. ... 

~ .e~ ,e~ :~ ~ o ~ o~ -.:::l~ 

!i:l --a "Q 
Q.. e -< .. 

rJl 

1425 0.0 

1450 0.0 

1615 980 

1617 980 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

6~ u Lithologic Description :.c rI'lE-
f' U-", 

rI'l~ 0 :l~ 

'::1M SILTY SAND (SM): yellowish brown (10YR5/4), _ 
- 60% fine sand, 40% low plasticity silt, compacted, -

dry. -
:.1 ~M SANDY SILT TO Sll iY SAND (MLSJSM): light -:::: 

.. ' - yellowish brown (2.5Y6I3). -

r-
1-1--"-+--+ - -

r­
l­
t-­
I­
r­
!-

-----
---

~ Refusal at S'. Move to a new location to collect 15' -
c- soil-gas sample. -
l-
t-- -
'- -

-
- -
t- -
f- -
!-
'- -

Total Depth - 15.0 feet -
t-- -

-
- -

-- -
-

- -

- -
t-- -
c- -
t-- -

-
r- -

-
- -
- -
- -
r- -
c- -
r- -

-
- -

-' 

Remarks 

2' Soil sample 

5' Soil-gas sample: 
CH4=0.O% 
C02==O.1% 
02=20.3% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=1.0% 
C02--4.4% 
02=0.3% 
LEL=20.0% 
Collect duplicate soil-gas 
.... mnlA 
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PrO!]· eel Name: MCAS EJ Taro 1 Project Number: 37380 ! Borehole HA-26 :- ''\ ~ ______________________________ --____________ J-________ --______ --______ ~N~u=mb~e~r:~-. _________________ ~ 

Borehole Log 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195250.479553 Easti"ng: 6117405.425834 I Sheet 

Number of 
Samples: 5 

Borehole 
Diameter (in): 2 

Driller: Daniel GanalMarlon Moore 

Date Started: 10/1412002 

Date Finished: 1011412002 

!?ePth to 
Water (feet): Drilling: 

Total 
Depth (ft bgs): 

!>eJ'thto 
BeCIrock (ft bgs): 

Static: 

J of J 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 474.38 Top of Casing: 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Samples Field Analyses Log 

C ~ 1! 6:1 -ai' I) ,-.. os -a III .. = ~ [j, 0 '-Q. 
Lithologic Description ~ ~8 ~ §!!J :.c 0» Remarks Uol!:! III Q. ... Cl'JE-0-- E E Q. ~ ,e~ :E :l Q. t:>.: 

o~ i:! (,)...\01: = E- ~ c l= 8~ ~E- r/)O 

Z 8 li:]- ~ 0 ;::J~ iii CI. E < 
~ c'l .. 

'" .... ISP POORLY GRADED SAND (SP); yellow (2.5Y7/6), _ 
LK ','., 

-
092 a 1340 0.0 - loose, 95% medium to fine sand, 5% low plasticity -

- LK 1335 0.0 I- silt, dry. 2' Soil sample - - - - - - - - - - - - - - - - - --
118 I- Collect duplicate so;1 

- I- - sample 
f--

- I- -
5- LK .. 1345 0.9 I- - 5' Soil-gas sample: 

- I- CH4=0.0% 
- 093 f- - C02=6.8% 
- - 02=13.8% 
- f- - lEL=O.O% -- - -
-- - -

10- f- -
I- -

- I- - 15' Soil-gas sample: I-
- I- - CH4=0.6% 
- LK 1355 800 I- C02=1.9% 

-
094 1400 800 

I- - 02=0.3% 

- LK I- - LEL=12.0% 

138 = - ~~!;..<! duplicate soil-gas 
15 Total Depth = 15.0 feet 

- f- -
- f--

- f- -
-

- f- -
- -
- f- -
- -

20- f- -
-
- f- -
-
- f- -
- f- --
- I- --

25- I- -
- f- -
- f- -
-
- f- -
-
- f- -

/' '\ I ...J 

/ ) \., 
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EARTH@)TECH 

Borehole Log 
\ 

Pl_. __ .-N-am-e-: --M-C-AS-E-I-T-oro------------'I-Pr-O]-·ect-N-urn-b-er-:--3-73-8-0---r;;I~;-:-ure::-:mbe:Lh":'O~;-~--HA--2-7-------, 

Borehole Location: MCAS EJ Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195336.41379 Easting: 6117353.554747 I Sheet 

Number of 
Samples: 4 
Borehole 
Diameter (in): 2 

Driller: Daniel GanalMarion Moore 

Date Statted: 1011412002 

Date Finished: 1011412002 

I>epth to D '11' Water (feet): n mg: 

Total 
Depth (ft bgs): 

PePth to 
BeCIrock (ft bgs): 

Static: 

1 of J 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 475.82 Top o/Casing: 

Logged By: Rod Lazo T Checked By: C. Wanyoike 

Samples Field Analyses Log 

Lithologic Description Remarks 

, :)M SIL TV SAND (SM); dark yellowish brown -
- - (10YR4I4), 60% finie sand, 40% low plasticity silt; -
- LK IJ 1245 0.0 compacted, dry. - 2' SoH sample 

095 .. SM SIL TV SAND (SM): brown (10Y4I3), low plasticity 
- - silt, slightly moist, no debris. -

" - - - - - - - - - - - - - - - - - --
\ 
} - - - 5' Soil-gas sample: 

"-. ·LK 1305 0.0 CH4=O.O% 
_096 - - C02=8.5% 

- 02=10.9% 
- f-- - LEL=O.O% 

-
- --
- --

10- - -
- - - is' Soil-gas sample: 

- - CH4=O.O% -
- LK 1310 1460 C02=4.9% 
- 097 1312 1460 

r- - 02=11.1% 
I- - LEL=O.O% 

- LK 
~ 

r- - ~!!.~~ duplicate sOil-gas 124 I- -
15 f- Total Depth = 15.0 feet 

- r- -

- --
- - --
- - --

f- -
20- ~ -

r- -
- ~ -

'- --
'- --
- --

\ - -) -
" / - -

~ 
-

- -
- -

- -
-
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Borehole Log 

~--------~----~~~:J Pr · N MCAS EI T I Proiect Number: 37380 I Borehole HA-28 oJect ame: oro " Number: 

NOrlhing: 2195130.010726 Easting: 6117593.059268 I Sheet Borehole Location: MCAS EJ Torn AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Number of 
Samples: 3 

Borehole 
Diameter (in): 2 

Driller: 

Date Started: 

Date Finished: 

Daniel Garza/MarIon Moore 

10/15/2002 

10/15/2002 

Total 
Depth (ft bgs): 

pepth to 
Bedrock (ft bgs): 

~thto D Il Water (feet): ri ing: Static: 

1 of 

15.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 472.20 Top Of Casing: 

Samples 

oS-:- c: ~ .. =' > 
~~ u 

8- 0 0 
.0 U ~ Q--- E >. ~ 
::J f-o ~ i:! Z 0 

iii 
u 
~ .. 

p... 

-
-
- LK 

-=-- 098 
-
-

5- LK jill 
- 099 

-
-
-
-
-

10-
--
-
-
-
-
I~ - ... 

15 
-
-
-

-
-
-

20-
-

-

-
-

-

25-

-

-

-
-

Logged By: Rod Lazo 1 Checked By: C. Wanyoike 

FieJd Analyses Log 

0805 0.0 

0512 0.0 

0820 250 I I 
! 

Lithologic Description Remarks 

.. I SM SILTY SAND (SM); light olive brown (2.5Y5I4), _ 
r- 60% fine sand, 40% low plasticity silt, trace -

subangular gravel up to 2 inches, dry. 2' Soil sample 
f'-+,r'r-!,.... ML-+-""'STi. T (ML); "iightyeHowish brown T25Y6j3)~ rOOdlum -

r- plasticity, slightly moist, no debris. -
r- - - - - - - - - - - - - - - - - - - -

-
~ -
r- -

r- -
r-
r- -
r- -

-
~ --
~ -
r- -
~ -
'- -

-- -

r- Total Depth '" 15.0 feet 
r- -

-
r- -

- -
- -

r- -
r-
r- -

-
r- -

- -

r- -
r- -
f- -

-
f- -

'- -

- -
f- -
f- -

-

S' Soi/-gas sample: 
CH4=O.O% 
C02=5.9% 
02=13.4% 
LEL=O.O% 

15' Soil-gas sample: 
CH4=O.O% 
C02=0.0% 
02=19.1% 
LEL=O.O% 

1 
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" Borehole Log 
\ -- 1~-------------------------------------'Ir------------------------~lBo~r~eh~O~le---------------------, 

Plc,J-- .-lame: MCAS EI Taro Project Number: 37380 Number: HA-29 

Borehole Location: MCAS EI Toro AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GEQ..3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: Easting: I Sheet J of J 

Number of 
Samples: 3 
Borehole 
Diameter (in): 2 

Driller: Daniel Gana/Marlon Moore 

Date Started: 10/1512002 

Date Finished: 10/15/2002 

Depth to D '1'" Water (feet): n .mg: 

Total 
Depth (ft bgs): 
Depth to 
Be<!rock (ft bgs): 

Static: 

15.0 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: Top of Casing: 

Samples 

C ~ 
-=~ ~ :l ~ Q.U ... 8. 0 U.e .D 0 ....... E >.u ., 

co:: 
:: ~ ~ ;: Z OJ 

CQ .., 
~ 

-
- LK D -

101 
-

'\ , 
. I 

~ ~. .:.K 
- 102 -
-

-

-

-
10-

-
-
-
- LK 

15 -110~ --
-

-
-
-

20-
-

-

-
-

-= '. 
" 

i 
j 

~ 

Logged By: Rod Lazo .1 Checked By: C.Wanyoike 

Field Analyses Log 

... 
E 

Lithologic Description Remarks 

~ 

".:;)1"" POORLY GRADED SAND (SP): olive yellow 
f-- (2.5Y6I6), 95% medium to fine sand, 5% low -

0835 0.0 (-'. :..... ·_·+ __ -If-i-_pl~t!.city s~ft; ~rt _ _ _ _ _ _ _ _ _ _ _ _ _ 2' Soil sample 

f--
r-
i-

0850 0.0 i-

-
-
f--

i-

'-

-
-
r-
f--

0900 680 f--

Total Depth - 15.0 feet 
~ 

-

-
r-

:-

-
-
r-

r-

'-

-
f-

f-

i-

--
-
-
-
-

-
-

-
-
-

-
-

-
-

-
-
-
-
-

-

-
-

-

-
-

-
-

-
--

-

-
-

-
-

-
-

-
-
-
-

5' SoiJ..gas sample: 
CH4=O.O% 
C02=6.3% 
02=14.3% 
LEL=O.O% 

15' Soi\-gas sample: 
CH4=O.60/0 
C02=11.6% 
02=0.4% 
LEL=12.0% 



Borehole Log 

(J Project Name: MCAS EIToro I Project Number: 37380 I Borebole HA-30 
Number: 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2195301.64 Easting: 6117491.57 I Sheet J of J 

Drilling Agency: Fugro Environmental Driller: Daniel Garza/Marlon Moore 

Drilling Equipment: Geoprobe GE0-3 Date Started: } 0/1512002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Number of Date Finished: 1011512002 pepth to 
Samples: 3 BeOrock (ft bgs): 

Drilling Fluid: None Borehole Depth to D '/1" Static: Diameter (in): 2 Water (feet): 'n mg: 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 0.00 Top of Casing: (feet MSL): 

Logged By: RodLazo 1 Checked By: C.Wanyoike 

Samples Field Analyses Log 

i:;> "" "" .s-:- c ... ---s ,.....§ 
"iii 

u ... ::l > E.]> e ~ Q s~ Lithologic Description Remarks 0. ... ... Q 0 8 c .. :E 1I.l~ .0 V c... ... 0- tf.Jf-
o~ e Q, u u e ..e: il c...u .- '" Q. 

~~ ~ c:: o Eg o~ :€~ '" ::s ~ ;:: i= ... 
z 0 -Ci.. ii:l "0 C1 ;:::l0 

ai ~ ~ E -< p:: 
u .. 
"- VI <n 

" ",: Sf-> POORLY GRADED SAND (SP); light yellowish 
- - brown (10YRSl4), 95% fine grained sand, 5% low -

LK ~ 0920 0.0 plasticity silt; moderately compacted. dry. 'ZSoilsampie - ·MLS ----------------------104 SANDY SilT (MLS); light yellowish brown _ 

- r- (2.5Y6I3). medium plasticity silt with medium to fine-
r- sand. slightly moist, no debris. ---------------------
'- - 5' Soil-gas sample: 

5- lK .. 0930 0.0 ~ -
- CH4=0.O% 

- 105 - - C02=5.4% 
- 02=14.8% 

- - -' lEl::Q.O% 

- --
- -- -

10- - -
- -
- -- - 15' Soil-gas sample: - I- -- CH4::Q.8% 

- I- - C02=5.9% 
- 02=1.9% 

- LK 0938 >2000 I- - la=16.0% 
-1106 -15 - t- Total Depth = 15.0 feet -
- I- -
- t- -
- r- -

-
- I- -

-
'-- -- -

2 20- - -
; -
2 - - -
{:. 
iii - I- -
'" -< t-
u - I- -~ 
,.; -

- -
~ - - -

~ 25- - - --
iii - ( - -'" --< - - " -
~ - - --< 

~ - - -
tll - -
en I- -

-



\. Borehole Log 
--.. /---------------------------------------,Ir------------------------~IBo~R~h~O~le--------------------~ 

PrOJ .. ~,'Name: MCAS EI Toro Project Number: 37380 Number: HA-31 

:;: 
;:? 

~ 
~ 
iii ., 
'" <J 
~ 
.; 

~ 
o . 

~ 
iii 

'" i 
~ 
til 
~ 

Borehole Location: MCAS EI Torn AA - 3. 

Drilling Agency: Fugro Environmental 

Drilling Equipment: Geoprobe GE0-3 

Drilling Method: Direct Push 

Drilling Fluid: None 

Northing: 2195387.076487 Easting: 6))7441.589264 I Sheet J of J 

Number of 
Samples: 4 
Borehole 
Diameter (in): 2 

Driller: 

Date Started: 

Date Finished: 

Daniel GarzaIMarlon Moore 

1011512002 

1011512002 

Total 
Depth (ft bgs): 

Depth to 
Bearock (ft bgs): 

~th to n 'll' St Water (feet): r/ mg: atic: 

12.0 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL) : Ground: 476.96 Top o/Casing: 

-a~ .. 
1l CI>.,!! 

Q--- e 
::J 
Z 

-
-
- LK -- 107 
-

\ 
. ) 
" -LK 

- 108 -
-
---
-
-
- LK 10-

109 
- LK 

126 

-
-
-

15-
-
-
-
-
-
-
-

20-

-
-
-

,-
) 
i , 

~ 

Samples 

c t-
::J > 

! 
0 ~ u 

" :t C .9 u 
co ~ 

~ 

.-

= 

Field Aaalyses 

El 
CI) c..~ e .e&! 

E= Q .., 
ii:]-.. 

ell 

1000 0.0 

1012 

1045 
1047 

0.0 

0.0 
0.0 

el -a 
c'" 8:~ 0-

c~ 
.::: ~ 
:af-

0:1 "0 
< 

en 

Logged By: Rod Lazo I Checked By: C.Wanyoike 

Log 

.. CI) 
t.> o~ Lithologic Description Remarks =8. till:-

u~ tU .... tile.> 
0 ~~ 

- 85% fine sand, 15% low plasticity silt; compacted, -
.J .. ~M SILTY SAND (SM); light yellowish brown (2.5Y6I4), -

. :. dl}'. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -= 2' Soil sample 

- -
r- -
r 
I- Refusal at 5'. Move to a new location to collect 5' -
I- soil-gas sample. -

-
r- -

-- -

- Refusal at 9'. Move to a new location to collect 15' -
-\ soil-gas sample. -

Refusal at 10'. Move to a new location to collect 15' 
- soil-gas sample. -= 

\Refusal at 12'. Collect 12' soil-Qas sample. 
r Total Depth = 12.0 feet -
~ -
- -
- -
r 
I- -

-
I- -

:- -
~ -

- -

I- -
r 
I- -r -
r- -
- -

- -
r- -
r -
r- -
r- -
..... -

5' Soil-gas sample: 
CH4=0.0% 
C02=1.6% 
02=15.9% 
lEL=O.O% 

12' Soil-gas sample: 
CH4=O.O% 
C02=11.1% 
02=5.3% 
LEL=O.O% 
Collect duplicate soil-gas 
!,;::ImniA 



Borehole Log 
Project Name: MCASEIToro I Project Number: 37380 1 Borehole 

Number: HA-32 

Borehole Location: MCAS EI Toro AA - 3. Northing: 2195266.24752 Easting: 6117627.39018 I Sheet J of 1 

Drilling Agency: Fugro Environmental Driller: Daniel GanaiMarlon Moore 

Drilling Equipment: Geoprobe GEO-3 Date Started: 10/15/2002 Total 15.0 Depth (ft bgs): 

Drilling Method: Direct Push Number of Date Finished: 10/1512002 !>ePth to 
Samples: 3 Bearock (ft bgs): 

Drilling Fluid: None Borehole Depth to Drilling: Static: Diameter (in): 2 Water (feet): 

Completion Information: Direct push hole was backfilled with bentonite. 
Elevation 

Ground: 473.59 Top a/Casing: (feet MSt): 

Logged By: RodLazo I Checked By: C. Wanyoike 

Samples Field Analyses I Log 

~ "" 11 ! 
.:Z' i: ... 51 ---8 -a 6~ ... 6 > [lib u Lithologic Description Remarks c:>.Q) .. 

! 
0 §!l j ... ,a .r:. t.> .. c:>. ... c:>. ... 1;IlE-

Q--- E u '" S c:>. ~ ---~ .- .. 
u~ co: o~ .~~ ::s ~ I i= COl 1;Il8 z :g 0 

C5 ti:f 6:1 -< ::>rx: .. 
~ CIl 

- . ~M SILTY SAND (SM): light olive brown (2.5Y5I4), 
- - 60% medium to fine sand, 40"10 low plasticity silt; -
- LK [] 1305 0.0 ~~ «!.ry:.. - - - - - - -' - - - - - --- 2' Soil sample 

110 r-
- r- -

r- -

- r- -
- 5' Soil-gas sample: 5- LK - 1315 0.5 I- - : 
- CH4--o.0% 

- 111 r- - C02=7.9% u 
02=13.4% 

- - - LEL=O.O% 

- - -
- - -

-
10- - --- r- -

- r- - 15' Soil-gas sample: 
CH4=O.O% 

- ~ - C02=19.9% 
- 02=1.8% - LK 1330 0.0 - - LEl=O.O% 

15 1112 .. 
- Total Depth:: 15.0 feet 
- - --- - -
- -
- r- -
- -

- r- -

:i: 20- r- -

j - f-- --
us - - -
B -
~ - I- -
~ -
~ - f-- -
e 25- f-- -r:. " iii ( 
'" - - - \ 

i - "-
- - -

11 
- -
- r-- -,g 

) 
III - r-- -'" ~ 
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Borehole Log 
--, 1:----------------------------------------r-I-----------------------~lBo~-h~I--------------------~ 

'. MCAS EI T P . t N ber 37380 re 0 e HA-33 ProJ ___ l'-Jame: oro roJec urn : Number: 

Borehole Location: MCAS EI ToroAA - 3. Northing: 2195349.070898 &sting: 6117573.761066 T Sheet J of 

Drilling Agency: 

Drilling Equipment: 

Drilling Method: 

Drilling Fluid: 

Fugro Environmental 

Geoprobe GE0-3 

Direct Push 

None 

Number of 
Samples: 5 
Borehole 
Diameter (in): 2 

Driller: Daniel Garza/Marlon Moore 

Date Started: 10115/2002 

Date Finished: 10115/2002 

Depth to, I 
Water (feet): Dr;, ing: 

Total 
Depth (ft bgs): 

Depth to 
Bearock (ft bgs); 

Static: 

15.0 

Completion Infonnation: Direct push hole was backfilled with bentonite. 
Elevation 
(feet MSL): Ground: 474.38 Top of Casing: 

Samples 

CI) 

S 
i= 

i:: ~ 
-::'=' '" ... =' > Q.U .8 !~ 

0 
u<!! <J 

0--- E ~ 
=' 

~ Z 0 

Ei u 
"-

1110 
1115 

- LK -
113 B -

- LK 
- 119 

-

') 
I -- ':'K .. 1133 

- 114 

----
-' 

-
10-

-

-
-

- LK 1140 
- 115 1142 

Field Analyses 

... "2 
'""' 8 '""'8 -; e Iil> E to BEl c:>. ... §:~ c:>. ... ._ til 

o~ o~ ;5~ 
g:1 "'t:I 

li: i < 
'" en 

0.0 
0.0 

0.0 

7.0 
7.0 

Logged By: Rod Lazo I Checked By: C. Wanyoike 

Log 

0 ... 8, 

t 
0;., 

tilE-
u-"= 
til 0 

0 ;:l~ 

Lithologic Description 

_ 5M SILTY SAND (SM); light olive brown (2.5Y5l4). _ 
r- 85% fine grained sand, 15% low plasticity silt, -
I- moderately compacted, dry. -

J2.L.:.L-~--1'-- - - - - -- - - - - - - - -- - - - - - -
I- -
f- -

-
>- -

-
:- -
- -
- -
-, -
i- -
- -

..; 

- --, 

- -
f- -

I- -
-

Remarks 

ZSoil sample 
Collect duplicate soil 
sample. 

5' Soil-gas sample; 
CH4=O.O% 
C02=4.5% 
02=15.7% 
LEL;{).O% 

15' Soil-gas sample: 
CH4;{).O"la 
C02=8.6% 
02=11.3% 
LEL=O.O% 

J 

- LK 

= -
"127 

- -
I- - :<>~~'! duplicate soil-gas 

15 Total Depth = 15.0 feet 
- f- -

- --
- -- -

- r- -
I- -

20- f- -
r- -- -- -- --
- --

-, f- -
'\ -

'- -
J ..; 

, - -

~ 
- -

-- -
-- -" 

I- -! 



/ 

Appendix AS 
Photographs of Continuous Cores - MW11 through MW14 and 

BH01 



·(J-50 4 
I t 

Continuous Core Sample from AA3·MW11 
Depth of Drill ing - 40 to 50 feet bgs 



Continuous Core Sample from AA3-MWll 
Depth of Drilling - 50 to 60 feet bgs 



r
l 2. '/" 

/ .... I ~ . \ I I 12 ( 

Continuous Core Sample from AA3-MW12 
Depth of Drilling - 0 to 25 feet bgs 



Continuous Core Sample from AA3-MW12 
Depth of Drilling - 25 to 45 feet bgs 



Continuous Core Sample from AA3-M"\V12 
Depth of Drilling - 45 LO 55 feet bgs 



cst £. I 

J -coO 

Continuous Core Sample from AA3-MW12 
Depth of Drilling - 55 to 60 feel bgs 



Continuous Core Sample from AA3-MW13 
Depth of Drilling - 0 to 25 feet bgs 



Continuous Core Sample from AA3-MW13 
Depth of Drilling - 2S to 45 feel bgs 



Continuous Core Sample from AA3-MW13 
Depth of Drilling - 45 to 70 feet bgs 



70-80 
Continuous Core Sample from AA3-MW13 
Depth of Drilling -70 to 80 feet bgs 



("" 
J 

Continuous Core Sample from AA3-MW14 (AA3-BH02) 
Depth of Drilling - 0 to 20 feel bgs 



Continuous Core Sample from AA3-lVlW14 (AA3-BH02) 
Depth of Drilling - 20 to 40 feet bgs 



Continuous Core Sample from AA3·BHOI 
Depth of Drilling - 0 to 20 feet bgs 



'I ._ 

i" 

Continuous Core Sample from AA3·BHOl 
Depth of Drilling - 20 to 35 feet bgs 
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Appendix B 
Sampling Information 
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Appendix 81 
Air Sampling Information 
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Table 0-1: Details of Ambient Air Sampling - RSE Investigation 

Batch # Location Location 
Based on 

Wind Pattern 

EPA 10 Earth Tech 10 Date of Start Time 
Started 

Time 
Stopped 

Initial Pressure 
(psi) 

Final Pressure 
(psi) 

~~c~~--0::;---~:~-+~~~:::;--~~ -~-.-~;~;--- ------~;~~--.------.--~:: ---
-_. __ ._._._._-_._._._._.- _._ .. __ ._. __ ._._- .. _ .. _ ... _ ..... _._ ... _-- _._-_ ..• _----------_ .•. --'---'------ .... -------. _ .. _. __ . __ . __ .- .... __ .. __ ._ ... _._._-_."-,, .. - ._ .... _._._--_._. __ ... _-,_ .. 
A3 - SW comer Downwind LK003 AA 3-A3SG-S01-DOOO 10/8/2002 18:56 6:46 29 6.5 

- .. -.-.---,_ ..... -- _.-.--.. --.---.-.. -,- -,----.-.. - .. ---..... ----.--.---.• ---.. --... - ... ,--.. -- f..-..... ------.-.. -.-------. --.-.-...... -.-...... - .•• -.-.-.. - .-.-.-.... -.-.-.. - - .. - ... - .-. 

Downwind LK004 AA 3-A3SG-D02-DOOO 10/8/2002 18:56 6:46 27 a 
2 A 1 - NE comer Downwind LK014 AA 3-A 1 SG-S02-DOOO 10/9/2002 7:30 18:30 Unknown· 5 

A2 - Center Downwind LK015 AA 3-A2SG-S02-DOOO 10/9/2002 7:14 18:40 28.5 7.5 _._---_. __ ._. __ . __ ._._- .. _-................ __ ._._ ... --....... ------.---..... -_._ .. _ ..... _.,-,-_ .. ,----_._-, ..... _ ...... _.- _._ .. _._-_. __ ._-_ .... - -_ .•. _-_ .... _._ .. - .. _---_ .• ,. __ ._._-_. -.. -.---- ---"'---"----_ •.. -.-- ..... --.-----.-.--.-
A3 - SW corner Upwind LK016 AA 3-A3SG-S03-DOoo 10/912002 7:07 18:35 25.5 5.5 

NOTES: 

Even though the canister was adequately pressurized, the gauge reading was not indicating appropriate pressure reading due to malfunction, therefore, the initial pressure reading 
could not recorded. 

psi = pounds per square inch 



Table 0-2· Ambient Air Sample Analytical Results- RSE Investigation 
Sample ID: LKOO1 LKOO2 LK003 LK004 LK014 LK015 LK016 _. 

Location 10: AA3-A01 AA3-A02 AA3-A03 AA3-A03 AA3-A01 AA3-A02 AA3-A03 
.. ----.. 

Sample Type: Regular Regular Regular Duplicate Regular Regular Regular 

Parameter sample Date: 101912002 1019/2002 10/9/2002 101912002 10/9/2002 ~9/2002 - - 10/912002 

VOCe (EPA Method TO-14) Units 
1,1,1-Trichloroethane ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 

~---

1,1,2,2-Tetrachloroethane ppbv 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 
.-

1,1,2-Trichloroethane ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 
--~ .... _. __ . ._- -----. .._--- _ ..•. ---
1,1-Dlchloroethane ppbv 0.84 U 0.84 U 0.84 U 0.86U 0.86 U 0.9U 0.9 U 

.. --.-.-.. ----.-- --_. ---"--
1,1-Dichloroethene ppbv 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 

--.-
1,2,4-Trichlorobenzene ppby 3.4 U 3.4 U 3.4 U 3.4U 3.4 U 3.6 U 3.6 U 

1,2,4-Trimethylbenzene 
---...... - --

0.84 U 0.86 U 0.86 U 0.9 U 
I···· 

0.9 U ppbv 0.84 U 0.84 U 
- .-.~ -- - -._-

1,2-Dibromoethane (EDB) ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U 0.9 U 
------ .. 
1,2-Dichlorobenzene ppby 0.84 U O.84U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 

_._------ ._---- - - .. - ---
1,2-Dichloroethane ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86U 0.9 U 0.9 U 

---- _ .. --- .-

1,2-Dichloropropane ppby 0.84 U 0.84 U 0.84 U 0.86U 0.86 U 0.9 U 0.9 U 
.' 

1,3,5-Trlmethylbenzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U 0.9U 
.. ._---_ .. .. -

1,3-Butadiene ppbv 3.4 U 3.4 U 3.4 U 3.4U 3.4 U 3.6 U 3.6 U 
- .. __ . -. 

1,3-Dichlorobenzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U 0.9U 
-----

1,4-Dichlorobenzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 
.. -. ._- .._---

1,4-Dioxane ppbv 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U _ ..... 
2-Butanone (Methyl Ethyl Ketone) ppby 3.4 U 3.4 U 3.4 U 6.5 3.4 U 3.6 U 3.6 U 

.. -
2-Hexanone ppbv 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6U 3.6 U 

-- ,."_.-._-
2-Propanol ppby 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 

._. . ....... ---. 
4-Ethyltoluene ppby 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 

4-Methyl-2-pentanone ppby 3.4 U 3.4 U 3.4U 3.4 U 3.4 U 3.6U 3.6 U 
-"--' Acetone ppbv 5.8 12 5.7 9.6 7.5 6.2 7.8 ... 

alpha-Chlorotoluene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U O.9U 
Benzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U O.9U -_.-
Bromodlchloromethane 

. 
ppby 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 

Bromoform ppbv 3.4 U 3.4 U 
- .--. 

3.4 U 3.4 U 3.4U 3.6 U 3.6U --.- .. -,. 



Table 0-2' Ambient Air Sample Analytical Results- RSE Investigation 
Sample ID: LK001 LK002 LK003 LK004 LK014 LK015 LK016 

Location ID: AA3-A01 AA3-A02 AA3-A03 AA3-A03 AA3-A01 AA3-A02 AA3-A03 

Sample Type: Regular Regular Regular Duplicate Regular Regular Regular 

Parameter Sample Date: 10/9/2002 10/9/2002 10/912002 10/912002 10/9/2002 10/9/2002 10/912002 

Bromomethane ppby 0.84 U 0.84U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 

Carbon Disulfide 
- ---.. 

3.4 U 3.6 U 3.6U ppb" 3.4 U 3.4 U 3.4 U 3.4U 
- .----~,--- - ----- -o:84"'"lT- ... _-_ .. _-- ____ 0." ---_. 

Carbon Tetrachloride ppby 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 

0.86lr-
---

C hlorobenzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.9 U 0.9 U 
._--- ------

Chloroethane ppb" 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 
0.84 U--

f----------.-.-- --- -'- . __ .- ------- --.-- . 
Chloroform ppb" 0.84 U 0.84 U 0.86 U 0.86U 0.9 U 0.9 U 

---- -" 
Chloromethane ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 UJ 0.9 UJ 0.9 UJ 

cis-1,2-Dichloroethene 
.---.---. 

0.86 U-- 0.9 U 0.9U ppb" 0.84 U 0.84 U 0.84 U 0.86 U 
---

cis-1,3-Dichloropropene ppb" 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 
--". 

Cyclohexane ppb" 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 
- 1-' ~-'- .... -.~~ .. ~-

Dibromochloromethane ppby 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6 U --'-_. __ .-, '--
Ethanol ppby 3.4 U 3.4 U 3.4 U 3.4 U 5.5 4 5.4 

-, .-
Ethyl Benzene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 

Freon 11 ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 

Freon 113 
t--- .-----

ppbv 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U 0.9 U 
---_ ..•. 
Freon 114 ppbv 0.84 U O.84U 0.84 U 0.86 U 0.86 U 0.9 U 0.9 U 

Freon 12 ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9U 0.9 U --_._- -,~.--- .•.. __ ... _._._-
Heptane ppbv 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 

- ---_._- . __ . ------ '" ... -.------
Hexachlorobutadiene ppby 3.4 UJ 3.4 UJ 3.4 UJ 3.4 UJ 3.4 U 3.6 U 3.6U 
---.- .. ..-- .... 
Hexane ppb" 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6 U 

-
m,p-Xylene ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 

Methyl tert-Butyl Ether 
_ .. 

3.4U--
--. 

ppby 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6U 

Methylene Chloride ppbv 1.3 1.4 
- ... 

1.1 0.9 0.98 1 1 
.. ,- -.-

o-Xylene ppb" 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 
Propylene 

_. -- - '-"0_-
_. 

ppb" 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.6 U 3.6 U ,. 
Styrene 

._--
ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 

Tetrachloroethene 
-.. -.--_. 

ppby 0.84 U 0.84 U 0.84 U 0.86 U 0.86 U 0.9 U 0.9U 
-----



Table 0-2' Ambient Air Sample Analytical Results- RSE Investigation 

Parameter 
Tetrahydrofuran 

'-"._--
Toluene 

trans-1,2-Dichloroethene 

trans-1.3-0ichloropropene 
-----
Trichloroethene 

.. 

Vinyl Acetate 

Vinyl Chloride 

Fixed Gases (ASTM 0-1946) 
Carbon Dioxide 

Carbon Monoxide 
.... _---
Hydrogen 

Methane 

Nitrogen 

Oxygen 

NOTES: 
ppb. = parts per billion (volume) 
% = percent 
VOCs = volatile organic compounds 
AA3 :: Anomaly Area 3 
RSE = Removal Site Evaluation 

-

Sample 10: LKOO1 
Location 10: AA3-A01 

Sample Type: Regular 
---

Sample Date: 10/912002 

ppby 3.4 U 

ppby 0.84 U 

ppby 3.4 U 
.---

ppbv 0.84 U 

ppb. 0.84 U 

ppby 3.4 U 
ppby 0.84 U 

Units 
% 0.045 

% 0.0017 U 

% 0.017 U 
----

% 0.00021 

% 78 
---

% 22 

U = indicates the analyte was not detected at or above the stated limit. 

LK002 
AA3·A02 
Regular 

10/9/2002 
3.4 U 

0.84 U 

3.4 U 

O.B4U 
-_._---

0.84 U 

3.4 U 

0.84 U 

0.047 

0.0017 U 

0.017 U 

0.00020 
-

78 

22 

LKOO3 LK004 LK014 
AA3-A03 AA3-A03 AA3-A01 

.. - ._-
Regular Duplicate Regular 

10/9/2002 1019/2002 1019/2002 
3.4 U 3.4 U 3.4 U 

0.84 U 0.86 U 0.9 

3.4 U 3.4 U 3.4 U 

0.84U 0.86 U 0.86 U 

0.84 U 0.86 U 0.86 U 
- .,. 

3.4 U 3.4 U 3.4 U 

0.84 U 0.86 U 0.86 U 

0.046 0.047 0.044 
.-~-

0.0017 U 0.0017 U 0.0017 U 

0.017 U 0.017 U 0.017 U 

0.00022 0.00022 0.0002 

78 78 80 

22 22 20 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

LK015 LK016 
AA3-A02 AA3-A03 

Regular Regular 

10/912002 10/9/2002 
3.6 U 3.6 U 

0.93 0.9U 

3.6U 3.6U 

0.9 U- --.---.--
0.9 U 

-----
0.9 U 0.9 U 

......• 

3.6 U 3.6 U 
.. 

0.9 U 0.9 U 

0.042 0.043 

0.0018 U 0.0018 U 

0.018 U 0.018 U 

0.0002 r-o.60026 

80 80 
._-

20 20 
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Table 0-3: Details of Integrated Air Sampling - RSE Investigation 

Starting 
and Flame ionization Carbon Lower 

Sampling Ending Time Detector Reading Dioxide Explosive Limit 
Grid # Date Time (mins) (ppm) (ppm) (%) 

1 10/812002 13:10 Start 27.3 0 0 
q.-.------"~ 

_._,,_._- --'-"-"-'-'-'-~- .-.... ~...-.......... " ...... -.-.-.. --.- -_._--,-,,---. __ ._,_. 

13:34 24 44 0 0 

2 10/812002 14:00 Start 0 0 0 
. -.-.-.... ---~-~- -~.-- .. -.. -. _ .. __ ._._._-_ ... __ ...... _,_ .... _." .... -._.,-_._ .. _. ,---_ .. _,-,-_._--_.-

14:25 25 4.8 0 0 

3 10/9/2002 8:20 Start 0 0 0 

8:45 25 o o o 

Oxygen Methane 
(%) (%) 

20.9 0 _._-_ .. _._._-, --,-_ .. _._--
21 0 

0 _._._--_._ ....... .. -.-------
21.2 0 

20.7 0 

20.9 o 

Canister 
Initial 

Earth Tech Pressure 
Sample ID Sample ID (psi) 

LK005 AA 3-IN1SG-S01-DOOO 28.5 

LK006 AA 3-IN2SG-S01-DOOO 26.5 

LK007 AA 3-IN3SG-S01-DOOO 28.7 

/ 
/ 

Canister 
Final 

Pressure 
(psi) 

10.7 

12.7 

10.5 
--+----\ ... -.----.--.-.i---I-------+----+------+----+---+----+--------I-----i----
4 10/9/2002 9:14 Start 

9:39 25 LK008 AA 3-IN4SG-S01-DOOO >30 15 
--+----\ ... -.-.---.-.-.-1-----1-------+----+------+----+---+----+--------I-----i----
5 10/912002 10:48 Start 

11 :13 25 LK009 AA 3-IN5SG-S01-DOOO 

6 10/9/2002 12:34 Start _ .. _ .. _-_. __ .. __. __ . __ ... _._ ... _-_ .... __ ...... __ ...... _ ..... _.- .. - _. __ .. _._-_. -_ ..... __ ._--_ ...... _. __ .. __ .... _-_._---_. ---.--_._-.-
12:59 25 LK010 AA 3-IN6SG-S01-DOOO 

7 1 0/9/2002 --!~~~~--~~~- --.---_ .. _-=_______ _ __ =-.. ___ 1 ______ =_. __ ... __ .. ___ -= ______ = ___ _ 
13:55 25 - - - - - LK011 AA 3-IN7SG-S01-DOOO 

8 10/912002 14:10 Start 

14:35 25 

8 10/912002 14:10 Start 

NOTES: 

10 = identification 
% = percent 

14:35 

psi = pounds per square inch 

25 

LK012 AA 3-INBSG-S01-DOOO 

LK013 AA 3-IN8SG-D02-DOOO 

29.5 10 

27.6 6.2 

I 
29.5 11.5 

27.2 10.8 

27 10.5 



/' 
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T bl D-4 I t t dAI S a e : negra e r I A I ti I R Its RSE I ample nalY1 ca esu - ti ti nves .Iga on 
Sample 10: LK005 LK006 LK007 LKOOB LK009 LK010 LK011 LK012 LK013 

Location 10: AA3-ING01 AA3-ING02 AA3-ING03 AA3-ING04 AA3-ING05 AA3-ING06 AA3-ING07 AA3-INGOB M3-INGOB ._---- -
Sample Type: Regular Regular Regular Regular Regular _. - Regular Regular Regular Dupli~~ 

Parameter Sample Date: 10/812002 10/8/2002 10/9/2002 10/9/2002 10/9/2002 10/9/2002 10/912002 10/9/2002 10/9/2002 

voe. (EPA Method T0-14) Units 

1,1,1-Trichloroethane ppbv 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
- -. ._-

1,1,2,2-Tetrachloroethane ppbv 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U ---_.--
1,1,2-Trichloroethane ppby 1.1 U 1.1 U 0.96U 1.2 U 1U 1.1 U 1.1 U 1.1 U 1.1 U 

.... _ .. 

1,1-Dichloroethane ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

1,1-0ichloroethene ppbv 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

1,2,4-Trichlorobenzene ppb. 4.5 U 4.3U 3.B U 4.7U 4U 4.2U 4.2 U 4.3 U 4.3U 
-. ... 

1,2,4-Trimelhytbenzene ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.:.~ 1.1 U 
---- ---

1,2-Oibromoelhane (EOB) ppbv 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
-_.- ----- _. ------

1.2-Dichlorobenzene ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
-' 

1,2-Oichloroethane ppb. 1.1 U 1.1 U 0.96U 1.2 U 1U 1.1 U 1.1 U 1.1 U 1.1 U -_.-.- ... -
1,2-Dichloropropane ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

--- .. _---- - ~.-

1.3,5-Trimethylbenzene ---~?.. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U -

1.3-Butadlene ppb. 4.5 U 4.3U 3.B U 4.7U 4U 4.2 U 4.2U 4.3U 4.3U 

1.3-Dichlorobenzene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1U 1.1 U 1.1 U 1.1 U 1.1 U .. -----' 
1,4-Dlchlorobenzene ppbv 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

- --'- ~--- '. 
1,4-0ioxane ppbv 4.5U 4.3 U 3.BU 4.7 U 4U 4.2U 4.2 U 4.3 U 4.3U - . --
2-Butanone (Methyl Ethyl Ketone) ppb. 4.5 U 4.3U 3.B U 4.7U 4U 4.2 U 4.2U 4.3U 4.3U 

- .- -- ..... -- -----_ .. _-
2-Hexanone ppb. 4.5 U 4.3U 3.BU 4.7U 4U 4.2U 4.2 U 4.3U 4.3U 

----- _. 

2-Propanol ppb. 4.5U 4.3 U 3.BU 4.7 U 4U 4.2 U 4.2U 4.3U 6 .. 
4-Ethyltoluene ppb. 4.5 U 4.3 U 3.BU 4.7 U 4U 4.2U 4.2 U 4.3 U 4,3U 

-~--
_._- ... ,.----------

~-Methyl-2:pentanone ppbv 4.5U 4,3U 3.BU 4.7 U 4U 4.2 U 4.2 U 4.3 U 4.3U ... .. - -----
Acetone ppbv 16 13 5.3 6.4 B.B 13 10 9.4 10 .. _- ---
alpha-Chlorotoluene ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1 .. 1 U 1.1 U 1.1 U 1.1 U 

Benzene ppb. 6 6.4 3.7 7 15 43 42 33 25 ---_. -.--
Bromodichloromethane ppb. 4.5 U 4.3 U 3.B U 4.7U 4U 4.2 U 4.2 U 4.3U 4.3 U --
Bromoform ppb. 4.5 U 4.3 U 3.BU 4.7 U 4U 4.2U 4.2 U 4.3U 4.3 U ------r--:-~.-- .. -----. _._- ._-_ .. _--
Bromomethane ppbv 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

.... _----- ,.---- ---_. 
Carbon Disulfide ppb. 4.5 U 4.3 U 3.BU 4.7 U 4U 4.2 U 4.2 U 4.3U 4.3 U _. .. .._----
Carbon Tetrachloride ppb. 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U -. -
Chlorobenzene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U .. ---
Chloroethane ppbv 1.1 U 1.1U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U ... -
Chloroform ppbv 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U - .. "--- ... -_ .. 



Table 0-4: Integrated Air Sample Analytica Results - RSE Investigation 
Sample 10: LK005 LK006 LK007 LKOOB LK009 LK010 LK011 ~12 LK013 

Location 10: M3-ING01 M3-ING02 M3-ING03 M3-ING04 M3-tNG05 M3-ING06 M3-ING07 M3-ING08 M3-INGOB --
Reaular Regular Duplicate ~pleType: R~ular Regular Regular Regular Regular Regular 

Parameter Sample Date: 101B/2oo2 1018/2002 101912002 1019/2002 10/9/2002 101912002 1019/2002 10/9/2002 10/9/2002 

Chloromethane ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 UJ .. -~. 
cis-1,2-Dichloroethene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1U 1.1 U 1.1 U 1.1 U 1.1 U 

.. -
cis-1,3-Dichloropropene ppb. 1.1U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

-- -1----
Cyclohexane ppbv 4.5 U 4.3U 3.BU 4.7 U 4U 4.2U 4.2 U 4.3 U 4.3 U 

-~-.----- --~- .. ------ ~--------- . ---------- -----
Dibromochloromethane ppb. 4.5 U 4.3 U 3.B U 4.7 U 4U 4.2U 4.2U 4.3 U 4.3 U 

- .. -.. _-_ .... 
Ethanol ppby 5.1 6.6 3.B U 6.6 4.5 7.1 6.2 5.4 12 ---_. --- --
Ethyl Benzene ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U .. _. -
Freon 11 ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U ...... --- --
Freon 113 ppb. 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U - - ,_." ' .. ' +--- -----
Freon 114 ppb. 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 

-
Freon 12 ppb. 1.1 U 1.1 U O.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U -_._- -.-- '.-. 

Heptane ppb. 4.5U 4.3U 3.BU 4.7U 4U 4.2 U 4.2 U 4.3U 4.3 U 

Hexachlorobutadiene ppb. 4.5 UJ 4.3 UJ 3.8UJ 4.7 UJ 4UJ 4.2 UJ 4.2 UJ 4.3 UJ 4.3 U 
.. --- -- ------ . 

Hexane ppb. 4.5 U 4.3 U 3.8 U 4.7 U 4U 4.2 U 4.2 U 4.3 U 4.3 U - .... --.- "--- . - --.- _.-,,- . ~.-. ----_ .. 
m,p-Xylene ppb. 2.7 1.5 0.96U 1.2U !~ 2.4 1.7 1.6 1.9 ------

ppb. ,!v1ethyJ tert-Bulyl ~t.!!.~r 
".o. 

4.5 U 4.3U 3.BU 4.7 U 4U 4.2U 4.2 U 4.3U 4.3 U ... -------------
Methylene Chloride ppb. 1.1 1.3 1.2 1.2 U 1 1.4 1.2 1.4 1.1 U 

o-Xylene ppb. 1.3 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U ..... __ .... _-_. 
Propylene ppb. 4.5 U 4.3 U 3.SU 4.7 U 4U 4.2U 4.2 U 4.3 U 4.3U 

- .. -----.-. 
Styrene 

1--
ppbv 1.1 U 1.1 U 0.96U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U --- .. ------

Tetrachloroethene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
-

T etrahydrofuran ppb. 4.5 U 4.3 U 3.BU 4.7U 4U 4.2U 4.2 U 4.3U 4.3U --
Toluene ppb. 3.6 1.8 O.96U 1.2 U 2.2 2.7 2.2 1.7 2.5 ---.. ---
trans-1,2-Dichloroethene ppb. 4.5 U 4.3U 3.B U 4.7U 4U 4.2 U 4.2U 4.3U 4.3U 

trans-1.3-Dichloropropene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
.. -

Trichloroethene ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U ---. 
Vinyl Acetate ppb. 4.5 U 4.3 U 3.BU 4.7U 4U 4.2U 4.2 U 4.3 U 4.3U ----
Vinyl Chloride ppb. 1.1 U 1.1 U 0.96 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 
Fixed Gases (ASTM D-1946) 
Carbon Dioxide % 0.047 0.046 0.044 0.045 O.04B 0.045 0.044 NA 0.042 _. _ .... _- ._- --
Carbon Monoxide % 0.0022 U 0.0022 U 0.0019 U 0.0024 U 0.002 U 0.0021 U 0.0021 U NA 0.0022 U 
Hydrogen % 0.022 U 0.022 U 0.019 U 0.024 U 0.02 U 0.021 U 0.021 U NA 0.022 U ... . .. 
Methane % 0.0003 0.00022 U 0.00025 0.00024 U 0.0002 U 0.00021 U 0.00022 NA 0.00024 -_ .. --'-- -------
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T bl 0-4 I t t dAI S a e : negra e r am I A It I IR Its RSEI pie nalYl ca esu . 

Parameter 

!'litrogen 
Oxygen 

NOTES: 
ppby = parts per billion (volume) 
% "'percent 
VOCs :: volatile organic compounds 
AA3 = Anomaly Area 3 
RSE = Removal Site Evalualion 

--

Sample 10: LKOO5 
Location 10: M3-ING01 

Sample Type: Regular 
Sample Dale: 10/812002 

% 78 
% 22 

ti t' nveSJga Ion 
LK006 

AA3-ING02 
Regular 

1018/2002 
78 
22 

U :: indicates the analyte was not detected at or above the stated limit. 

; 

\ / '---

LK007 lKOOB LKOO9 
AA3-ING03 AA3-ING04 AA3-ING05 

Regular Regular R~ular 

101912002 101912002 1019/2002 

79 79 79 
21 21 21 

UJ :: indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

LK010 
AA3-ING06 
R~ular 

101912002 

78 
22 

NA :: not analyzed. Due to a laboratory error, the canister containing sample LK012 was inadvertently evacuated prior to final analysis. 

,-
I 

\ j '--

lK011 LK012 LK013 
AA3-ING07 AA3-ING08 M3-ING08 
Regu~r Regular Duplicate 

10/912002 10/912002 10/9/2002 

78 NA 80 - --
22 NA 20 
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Appendix 82 
Soil Gas Sampling Information 



Table E-1: Details of Shallow Soil Gas Sampling - RSE Investiijation 

I . 
Sample I Laboratory I 
Type i Type I Analysis Type 

J I . I 
HA01 I LK018 i AA 3-HA01SG-S01-D005', 1019/2002 5 i Regular EPA Method 8260 (VD.£L Mobile 
,. I I 

HA02 i LK021 I AA 3-HA02SG-S01-DO05'! 101912002 5 i Regular Mobile EPA Method 8260 (VOC) 
. j i I 

HA03 

HA04 

HAOS 

HAOS 

HA07 

HA08 

HA09 

HA10 

HA11 

HA12 

HA13 

HA14 

HA1S 

HA16 

HA17 

HA18 

HA19 

HA20 

HA21 

HA22 

HA23 

HA24 

HA25 

HA26 

HA27 

HA28 

HA29 

HA30 

HA31 

HA32 

HA33 

LK024 I AA 3-HA03SG-S01-D005' l 10/9/2002 5 I Regular Mobile EPA Method 8260 (Voe) 
j ~ 
I I 

LK027 i AA 3-HA04SG-S01-D005'! 10/912002 5 Regular Mobile EPA Method 8260 (Voe) I I ~--~---+~~~~~~~~~~~~~~~~ 

LK030 I AA 3-HA05SG-S01-D005': 101912002 5 Regular Mobile EPA Method 8260 (Voe) 
I 

LK033 i AA 3-HA06SG-S01-D005' 1019/2002 5 Regular Mobile EPA Method 8260 (Voe) 

LK036 I AA 3-HA07SG-S01-OOOS' 11011012002 S Regular Mobile EPA Method 8260 (Voe) 
i I 

LK039 i AA 3-HA08SG-S01-DOOS' ! 1011012002 5 Regular Mobile EPA Method 8260 (VOC) 

LK042 I AA 3-HA09SG-S01·DOOS' 110/10/2002 5 Regular Mobile EPA Method 8260 (VOC) 
I . 

LK045 I AA 3-HA10SG-S01-OOOS' ! 1011012002 5 Regular Mobile EPA Method 8260 (VOC) 

LK048 I AA 3-HA 11 SG-S01·DOO5' i 10/1012002 S Regular Mobile EPA Method 8260 (Voe) 

LK051 I AA 3-HA12SG·S01-DOOS' i 10/1112002 S Regular Mobile EPA Method 8260 (Voe) 

LK054 I AA 3-HA13SG-S01·DOOS' 1011012002 S Regular Mobile EPA Method 8260 (Voe) 
i 

5 Regular Mobile EPA Method 8260 (Voe) ! LK057 I AA 3-HA14SG-S01-D005' I 
I , 

1011112002 

i 
1 LK060 i AA3-HA1SSG-S01-D005' I 1011112002 5 Regular Mobile EPA Method 8260 (Voe) 
i i ' 

5 Regular Mobile EPA Method 8260 (VOC) i AA 3-HA16SG-S01·DOOS' I I LK063 10111/2002 

i AA 3-HA17SG-S01-D005' I i 
LK066 

LK069 

LK072 

lK07S 

lK078 

LK081 

LK084 

i I 
i AA 3-HA18SG-S01·DOOS' I 
I AA 3-HA19SG-S01-DOOS' 
! 
i AA 3-HA20SG-S01-DooS' 
i 
i AA 3-HA21 SG-S01-D005' 
I 
I AA 3-HA22SG-S01-OOO5' 
I I AA 3-HA23SG-S01-DOOS' 
! 

10111/2002 5 Regular Mobile EPA Method 8260 (VOC) 

1011112002 5 Regular Mobile EPA Method 8260 (VOC) 

10111/2002 5 Regular Mobile EPA Method 8260 (VOC) 

10/14/2002 S Regular Mobile EPA Method 8260 (Voe) 

1011412002 5 Regular Mobile EPA Method 8260 (VOC) 

10/14/2002 5 Regular Mobile EPA Method 8260 (VOC) 

10/1412002 5 Regular Mobile EPA Method 8260 (Voe) 

lK087 I AA 3-HA24SG-S01·DOOS' 10114/2002 5 Regular Mobile EPA Method 8260 (VOC) 
! I 

lK090 I AA 3-HA25SG-S01·DOOS' I 10/14/2002 5 Regular Mobile EPA Method 8260 (Voe) 
I ! 

LK093 I AA 3-HA26SG-S01-DOOS' I 1011412002 5 Regular Mobile EPA Method 8260 (VOC) 
I l 

LK096 I AA 3·HA27SG-S01-DOOS' I 1011412002 S Regular Mobile EPA Method 8260 (Voe) 
i j 

LK099 I AA 3·HA28SG-S01-D005' ! 10/1512002 5 Regular Mobile EPA Method 8260 (Voe) 
I : 

LK102 I AA 3-HA29SG-S01-D005' i 10/1512002 S Regular Mobile EPA Method 8260 (VOC) 
I 

LK105 I AA 3-HA30SG-S01-D005' 10/1512002 S Regular Mobile EPA Method 8260 (VOC) 

LK108 i AA 3-HA31SG-S01-D005' 1011512002 S Regular Mobile EPA Method 8260 (Voe) i .~~~~--~~~~r-~~~~~~~~~~~~~ 

lK111 I AA 3-HA32SG-S01-000S' 10/1SI2002 5 Regular Mobile EPA Method 8260 (VOC) 
; 

LK114 ! AA 3·HA33SG-S01-D005' I 10/1512002 S Regular Mobile EPA Method 8260 (VOC) 



Table E-2: Shallow Soil Gas Survey SamDle Anah tical Results - RSE InYestiaation 

Sample 10: LK018 LK021 LK024 LK027 LK030 LK033 LK036 LK039 LK042 LK045 LK048 LK051 LK054 LKOS7 LK060 LK063 LK066 LK069 lK072 LK07S 

Location 10: AA3-HAOl AA3-HA02 AA3-HA03 AA3-HA04 AA3-HA05 AA3-HA06 AA3-HA07 AA3-HA08 AA3-HA09 AA3-HA10 AA3-HA11 AA3-HA12 AA3-HA13 AA3-HA14 AA3-HA1S AA3-HA16 AA3-HA17 AAJ-HA18 AA3-HA19 AA3-HA20 

Sample Type: Regular Regular Regular Regular Regular Regular Regular Regular Regular Reoular Reaular Regular Regular Regular Regular Regular Regular Regular Regular Regular 

Sample Date: 10/9/2002 101912002 101912002 1019/2002 10/912002 10/912002 10/1012002 10/10/2002 10/1012002 10/10/2002 10/1012002 10/1112002 10110/2002 10/1112002 10/1112002 10/1112002 10/1112002 10111/2002 10/1112002 10/14/2002 

Parameter Sample Depth: S' 5' 5' S' 5' 5' 5' S' S' 5' 5' 5' 5' 5' S' 5' 5' 5' S' S' 

/ 

~_/ 

VOCS (8260B Modified) UnitS 

1,1 ,1 ,2-Tetrachloraethane ua/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 , 1,1-Trichloroethane Ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 V 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane uWL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloroethane uWL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloro-trifluoroethane uq/[ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 ,1-Dich Ioraethane -uoiL 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloraethene ticiTL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 

1,2,4-Trichlorabenzene iciTL 1 U 1 U 1 V 1 U 1 U 1 V 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene ua7L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 V 1 V 1 U 1 V 1 V 1 V 1 U 1 U 

1,2-Dichloraethane uall 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorapropane UQTL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 ,2-Dichloro1etrafluoroethane ilciTL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorabenzene IJa7L 1 U 1 U 1 U 1 U 1 U 1U 1 V 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 

1,4-Dichlorobenzene uall 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2-Butanone (MEK) uall 5U 5U 5U 5U 5U 5U SU 5U 5U 5U SU SU 5U 5U 5U 5U 5U SU SU SU 

2-etnoxy-2-methyl propane (ETBE) uall 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U ---- ._--_ .. _---
2-Hexanone uall 5U 5U SU 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U SU 5U 5U 

4-MethyI-2-Pentanone (MIBK) uall 5U 5U 5U 5U 5U 5V SU 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U SU 5U 

Acetone uall 5U 5U 5U 5U 5U 5V 5U 5U 5U SU 5U 5U 5U 5U 5U 5U 5U 5U 5U SU 

Benzene uall 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U , V 1 U 1 U 

Bromodichloramethane uall 1 U 1 U 1 U 1 U 1 U 1 U , U , U 1 U , U 1 U , U 'U , U , U , U , U , U , U 1 U 

Bromoform IIg/l 1 U , U 1 U 1 U , U lU , U 1 U 1 U 1 U 1 U 1 U , U 1 U 1 U 1 U 1 U , U 1 U 1 U 

Bromomethane lIg1l 1 U , U , U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U , U 1 U , U , U 1 V 1 U 1 U 1 U 

Carbon disulfide ugll 1 U 1 U 1 U lV 1 U 1 V 1 U 1 V 1 U 1 U lU 1 U 1U 1 U 1 U 1 U 1 U lV 1 U 1 U 

Carbon tetrachloride IIQll 1 U 1 U 1 U , U 1 V 1 U 1 U 1 U 1 V 1 U 1 U 1 V 1 V 1 V 1 U lV 1 V 1 U 1 V 1 V 

Chlorobenzene uillL 1 V 1 U 1 V 1 U 1 U 1 U 1 U 1 V 1 U 1 V 1 U 1 U 1 U , V 1 U 1 U , U 1 U 1 U 1 U 

Chloroethane LiiiIL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U , U 1 U 1 U 1 U , U 1 U 1 U 1 U 1 U 

Chlorofonm IJiiIL 1 U 1 U 1 U 1 U 1 U lU 1 U , U 1 U 1 U , U 1 U 1 U , U 1 U 1 U 1 U 1 U 1 U 1 U 

Choromethane ualL 1 U 1 U 1 U 1 U 1 U 1 U 1 U , U , U 1 U , U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cls-' ,2-Dichloroethene U!i/L- 1 U 1 U , U 1 V 1 U 1 U 1 U 1 U 1 U 1 U , U 1 U 1 U 1 U 1 U , U 1 U 1 U 1 U 1 U 

cis-l,3-Oichloropropene ualL 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U , U 1 U 1 U 1 U , U 1 U 1 V 1 U 1 U 1 U 

Dibromochloromethane ua/l 1 U 1 U 1 U 1 U 1 U 'U 1 U 1 U 1 U 1 U lU 1 U 1 U 1U 1 U 1 U 1 U , V , V 1 U 

Dichlorodifluoramethane ua/l 1 U 1 U 1 U 1 V 1 U lV 1 U 1 U 1 U 1 V 1 U 1 U 1V 1 V 1 U 1 U 1 V 1 V 1 V 1 V 

Diisoprapyl ether COl PEl UQ/L 1 U 1 U , V 1 V 1 V lU 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 V 1 U 1 U 1 U 1 U 

Ethylbenzene IIQ/l 1 U 1 V 1 V 1 U 1 U 1 V 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 V 1 U 1 U 

Hexachlorabutadiene UQ/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 V 1 U 1 U 1 U 

meta- and para-Xylenes ua/l 1 U 1 V 1 V 1 U 1 U lV 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methyl tert-butyl ether (MTBE) UiiTl 2U 2V 2U 2V 2U 2V 2U 2U 2U 2U 2V 2U 2U 2V 2U 2U 2U 2V 2U 2U 

Methylene chloride ua/l 1 V 1 V 1 U 1 V 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

ortho-Xylene li/l 1 U 1 U 1 U 1 V , V 1 V , U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 

Styrene \JaJl 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

tert-Amyl methyl ether (TAM E) uall 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

tert-Butanol (TBA) lJaIl 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 V 10 U 10 U 

Tetrachloroethene uan:: 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 

Toluene uan:: 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-l,2-Dichloraethene uall. 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 

trans-l,3-DlchloraprCJl)ene ua/l 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1U 1 U 1 U 1 V , U 1 U 1 U 1 U 1 V 1 U 

Trichloroetllene ualL 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 V 1 U 1 U 1 U 1 V 1 U 1 U 1 V 1 U 1 U 1 U 

Trichloranuoronnethane uall 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 V 

Vinvl chloride ua/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 V 1 U 1 U 1 U 1 U 1 U 1 U 

fixed Gases (ASTM D-1946) 
Carbon Dioxide % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Garbon Monoxide % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Methane % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Nitrogen % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Oxygen % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

,,-... 



I 

"" . .J 

'-- .. 
/ 

Table E-2: Shallow Soil Gas Survey Samme Anal~cal Results - RSE Investigation 

Sample 10: LK078 LK081 LK084 

Location 10: AA3-HA21 AA3-HA22 AA3-HA23 

Sample Type: Regular Regular Regular 

Sample Date: 1011412002 10/14/2002 1011412002 
Parameter Sample Deptn: 5' 5' 5' 

VOCs (8260B Modified) Units 
1,1,1,2-Tetrachloroethane uglL 1 U 1 U 1 U 

1,1 ,1-Trichloroethane uglL 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane uglL 1 U 1 U 1 U 

1,1,2-Trichloroethane J1~ 1 U 1 U 1 U 

1,1,2-Trichloro-b'ifluoroethane ug/l 1 U 1 U 1 U 

1,1-0ichloroethane ug/L 1 U 1 U 1 U 

1,1-0ichloroethene jJg/L 1 U 1 U 1 U 

1,2,4-Trichlorobenzene IJ~L 1 U 1 U 1 U 

1,2-Dichlorobenzene IJglL 1 U 1 U 1 U 

1,2-Dichloroethane IJglL 1 U 1 U 1 U 

1,2-Dichloropropane IJglL 1 U 1U 1 U 

1,2-DichlorotetrafJuoroethane IJ9LL 1 U 1 U 1 U 

1,3-Dichlorobenzene uglL 1 U 1U 1 U 

1,4-Dichlorobenzene ug/L 1 U 1 U 1 U 

2-Butanone (MEK) uglL 5U 5U 5U 

2-etnoxy-2-methyl propane (ETBE) ug/L 1 U 1 U 1 U 

2-Hexanone 11g/L 5U 5U 5U 

4-Methyl-2-Pentanone (MIBK) ug/L 5U 5U 5U 

Acetone IJglL 5U 5U 5U 

Benzene I1gJL 1 U 1 U 1 U 

Bromodichlorometllane uglL 1 U 1 U 1 U 

Bromoform ugll 1 U 1 U 1 U 

Bromomethane uglL 1 U 1 U 1 U 

Carbon disulfide uglL 1 U 1 U 1 U 

Carbon tetrachloride IJg/L 1 U 1 U 1 U 

Chlorobenzene uglL 1 U 1 U 1 U 

Chloroethane Ug/L 1 U 1 U 1 U 

Chloroform 1Jg/l 1 U 1 U 1 U 

Chorornethane 1Jg/l 1 U 1 U 1 U 

cis· 1 ,2-Dichloroethene 1Jg/l 1 U 1 U 1 U 

cis-1.3-Dichloropropene 1Jg/l 1 U 1 U 1 U 

Oibromochlorometnane IJ~IL 1 U 1 U 1 U 

Oichlorodifluorometnane IJg/L 1 U 1 U 1 U 

Oiisopropyl ether (DIPE) IJg/L 1 U 1 U 1 U 

Ethylbenzene IJg/L 1 U 1 U 1 U 

Hexachlorobutadiene IJg/L 1 U 1U 1 U 

meta- and ~ra·Xylenes IJ~IL 1 U 1 U 1 U 

Methyl tert-butyl ether (MtBE) IIg/L 2U 2U 2U 

Methylene chloride IlglL 1 U 1 U 1 U 

ortho-Xylene !J!l/L 1 U 1 U 1 U 

Styrene IJgll 1 U 1 U 1 U 

tert-Amyl methyl ether (TAME) IJ9LL 1 U 1 U 1 U 

tert-Butanol (TBA) 1Jg/L_ 10 U 10 U 10 U 

Tetrachloroethene 1Jg/L 1 U 1 U 1 U 

Toluene ug/L 1 U 1 U 1 U 

trans-1,2-Dichloroethene IJg/L 1 U 1 U 1 U 

trans-1,3-Dichloropropene IJg/L 1 U 1 U 1 U 

Trichloroethene IJg/L 1 U 1 U 1 U 

Trichlorofluoromethane I1g/L 1 U 1 U 1 U 

VlI1'iI chloride UglL 1 U 1 U 1 U 

fixed Gases (ASTM 0-19-46) 
Carbon Dioxide 0/0 NA NA NA 

Carbon Monoxide 0/0 NA NA NA 

Methane 0/0 NA NA NA 

Nitrogen % NA NA NA 
Oxygen 0/0 NA NA NA 

lK067 LK090 lK093 
AA3-HA24 AA3-HA25 AA3-HA26 

Regular Regular Regular 
10114/2002 10/1412002 10/1412002 

5' 5' 5' 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1U 1U 
5U 5U 5U 
1 U 1 U 1 U 
5U 5U 5U 
5U 5U 5U 
5U 5U 5U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 10 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1U 1 U 1 U 
1 U 1 U 1 U 
2U 2U 2U 
1 U 1U 1 U 
1 U 1U 1 U 
1 U 1 U 1 U 
1 U 1U 1 U 

10 U 10 U 10 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

LK096 lK099 LK102 lKl05 LK108 LK111 lK114 
AA3-HA27 AA3-HA28 AA3-HA29 AA3-HA30 AA3-HA31 AA3-HA32 AA3-HA33 

Regular ~egular Regular Regular Regular Regular Regular 
1011412002 1011512002 1011512002 10115/2002 10/1512002 1011512002 0/1512002 

5' 5' 5' 5' 5' 5' 5' 

1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1U 1 U 1U 1U 1U 1 U 1U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
5U 5U 5U 5U 5U 5U 5U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
5U 5U 5U 5U 5U 5U 5U 
5U 5U 5U 5U 5U 5U 5U 
5U 5U 5U 5U 5U 5U 5U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1U 1 U 1 U 1 U 1 U 1 U 
1 U 1U 1 U 1 U 1U 10 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
2U 2U 2U 2U 2U 2U 2U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 10 U 10 U 10 U 
1 U 1 U 1 U 1U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U lU 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 10 1 U 1U· 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 



',,- / 

NOTES: 

)Jgil = micrograms per liter 
'Yo = percent 
VOCs = volatile organic compounds 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
NA = not analyzed: Only 10% of soil gas samples were proposed to be analyzed for fixed gas based on the field screening results of the gas monitor. 

Since none of the shallow soil gas field screening results showed indication of methane, none were sent to the laboratory. 
U = indicates the analyte was not detected at or above the stated limit. 



" Table E-3: Details of Subsurface Soil Gas Sampling - RSE Investigation \ 

) , 
Depth of I 

Date of sample i 
Location Sample Sample Collection I Laboratory 
10 10 Earth Tech ID Collection (feet) ! Sample T}'J?e Type Analysis Type 

i 

HAD1 LK019 AA 3-HA01SG-S02-D01S' 101912002 15 
i 

R~ular Mobile EPA Method 8260 ~OC~ ! 

HA02 LK022 AA 3-HA02SG-S02-D01S' 10/912002 1S Regular Mobile EPA Method 8260 (VOC~ 

HA03 LK025 AA 3-HA03SG-S02-D01S' 1019/2002 1S Regular Mobile EPA Method 8260 (VOC) 

HA04 LK028 AA 3-HA04SG-S02-D01S' 10/9/2002 1S Regular Mobile EPA Method 8260 (VOC) 

HAOS LK031 AA 3-HAOSSG-S02-001S' 101912002 15 Regular Mobile EPA Method 8260 (VOG) 

HA06 LK034 AA 3-HA06SG-S02·D015' 101912002 1S Regular Mobile EPA Method 8260 (VOCl 

HA07 LK037 AA 3-HA07SG-S02-OO15' 10/1012002 15 Regular Mobile EPA Method 8260 {yOCl 

Fixed ASTM 01946 !methane~ 

HA08 LK04D AA 3-HA08SG-S02-D01S' 1011012002 1S R~ular Mobile EPA Method 8260 (VOC~ 

HA09 LK043 AA 3-HA09SG-S02-OO1S' 1011012002 1S Regular Mobile EPA Method 8260 (VOCl 

HA10 LK046 AA 3-HA 1 OSG-S02-D01S' 10110/2002 15 Re ular Mobile EPA Method 8260 OC 

HA11 LK049 AA 3-HA 11 SG-S02·D01S' 10/1012002 1S Regular Mobile EPA Method 8260 (VOG} 

Fixed ASTM 01946 !methanel 

LK129 AA 3-HA 11 SG-S03-D02S' 10/1012002 25 Regular Mobile EPA Method 8260 {YOG} 

'\ HA12 LKOS2 AA 3-HA12SG-S02-D015' 10/1112002 15 Regular Mobile EPA Method 8260 (VOC) 
I 
( 

./ 
I 

LK121 AA 3-HA 12SG-D03-D01S' 10/1112002 1S Duplicate of LK052 Mobile EPA Method 8260 {YOC) 

HA13 LKOSS AA 3-HA 13SG-S02-D01S' 10110/2002 1S Regular Mobile EPA Method 8260 {YOG} 

LK120 AA 3-HA 13SG·D03-D01S' 10/10/2002 1S Duplicate of LK055 Mobile EPA Method 8260 OC 

HA14 LK058 AA 3-HA 14SG-S02-D01S' 10/1112002 15 Regular Mobile EPA Method 8260 ~OC~ 

HA1S LKOS1 AA 3-HA15SG-S02·D015' 10/1112002 15 R~ular Mobile EPA Method 8260 (VOCl 

HA16 LK064 AA 3-HA16SG-S02-D01S' 10/1112002 15 R~ular Mobile EPA Method 8260 (VOC) 

HA17 LK067 AA 3-HA17SG-S02·D015' 10/1112002 15 R ular Mobile EPA Method 8260 OC 

HA18 LK070 AA 3-HA18SG-S02·D015' 10/1112002 15 Regular Mobile EPA Method 8260 (yOCl 

LK122 AA 3-HA18SG-D03-D015' 10/1112002 15 Duplicate of LK070 Mobile EPA Method 8260 (yOCl 

HA19 LK073 AA 3-HA19SG·S02-OO15' 10/1112002 15 Regular Mobile EPA Method 8260 (YOG} 

HA20 LK076 AA 3-HA20SG-S02-D015' 10/1412002 15 Re5/ular Mobile EPA Method 8260 (VOC) 

HA21 LK079 AA 3-HA21SG-S02-D015' 10/1412002 1S Regular Mobile EPA Method 8260 (yOCl 

Fixed ASTM 01946 !methane) 

HA22 LK082 AA 3-HA22SG-S02-D015 1011412002 15 Regular Mobile EPA Method 8260 (yOCl 

HA23 LK085 AA 3-HA23SG-S02-D015' 10/1412002 15 Regular Mobile EPA Method 8260 (VOCl 

LK123 AA 3-HA23SG-D03-D01S' 1011412002 15 Duplicate of LK085 Mobile EPA Method 8260 (yOCl 

HA24 LK088 AA 3-HA24SG-S02-D015' 10/1412002 15 Regular Mobile EPA Method 8260 (VOC) 

\ 
; 

./ 



Table E-3: Details of Subsurface Soil Gas Sampling - RSE Investigation ,.--- -, 

'\ 

Depth of U 
Date of sample 

Location Sample Sample Collection Laboratory 
ID ID Earth Tech 10 Collection (feet} SamEleT:i~ T~e Analysis T~e 

HA25 LK091 AA 3-HA25SG-S02-0015' 10/1412002 15 Regular Mobile EPA Method 8260 ~OC) 

Fixed ASTM 01946 {methane} 

LK125 AA 3-HA25SG-D03-0015' 10/14/2002 15 DUElieate of lK091 Mobile EPA Method 8260 (VOC) 

HA26 LK094 AA 3-HA26SG-S02-0015' 10/1412002 15 Regular Mobile EPA Method 8260 {yOCl 

ASTM 01946 !methane} 

LK138 AA 3-HA26SG-S03-0015' 10/14/2002 15 Ou lieate of LK094 

HA27 LK097 AA 3-HA27SG-S02-0015' 10/1412002 15 Regular Mobile EPA Method 8260 (VOC} 

lK124 AA 3-HA27SG-003-D015' 10/1412002 15 Mobile EPA Method 8260 (VOC) 

HA28 LK100 AA 3-HA28SG-S02-D015' 10/15/2002 15 Mobile EPA Method 8260 OC) 
I 

HA29 LK1D3 AA 3-HA29SG-S02-0015' 10/1512002 15 Regular 
I 

Mobile EPA Method 8260 (Voe) I 

i 
I Fixed ASTM 01946 (methane) 
i 

HA30 lK106 AA 3-HA30SG-S02-D015' 10/1512002 15 Regular f.-MObi1e EPA Method 8260 (yoe) 

I Fixed ASTM D1946 (methane} 

HA31 LK109 AA 3-HA31SG·S02-0015' 10/1512002 15 Regular Mobile EPA Method 8260 {yOCl 

LK126 AA 3-HA31SG-003-0015' 10/15/2002 15 DUElicate of LK109 Mobile EPA Method 8260 (yOC) 
j"-----'" 

HA32 LK112 AA 3-HA32SG-S02-D015' 10/1512002 15 Regular Mobile EPA Method 8260 {yOCL 
( \ 
\ ) 
'~ 

Fixed ASTM 01946 (methane) 

HA33 LK115 AA 3-HA33SG-S02·0015' 10/1512002 15 Regular Mobile EPA Method 8260 {yOCl 

LK127 AA 3-HA33SG-003-0015' 10/1512002 15 OU~licate ofLK115 Mobile EPA Method 8260 (VOC) 



Table E-4: Subsurface Soil Gas S lII'V8V Samole Analytical Results - RSE Investiaation 

Sample 10: LK019 LK022 LK025 LK028 LK031 LK034 LK037 lK040 lK043 LK046 LK049 LKOS2 LK121 LKOSS LKl20 LK058 LK061 LK064 lK067 LK070 LKl22 

Location 10: AA3-HAOI AA3-HA02 AA3-HA03 AA3-HA04 AA3-HAOS AA3-HA06 AA3-HA07 AA3-HA08 AA3-HA09 AA3-HA10 AA3-HA11 AA3-HA12 AA3-HAI2 AA3-HA13 AA3-HA13 AA3-HA14 AA3-HA1S AA3-HAI6 AA3-HAI7 AA3-HA18 AA3-HA18 

Sample Type: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Reaular Reaular Duplicate Regular Duplicate Regular Regular Regular Regular Regular Duplicate 

Sample Oate: 1019/2002 101912002 1019/2002 1019/2002 10/912002 101912002 1011012002 1011012002 1011012002 10110/2002 1011012002 10111/2002 1011112002 1011012002 0/1012002 10/1112002 1011112002 10/1112002 10/1112002 10/11/2002 1011112002 

Parameter Sample Depth: 15' 15' 15' 15' IS' IS' IS' IS' IS' IS' IS' IS' IS' IS' 15' IS' IS' IS' IS' IS' IS' 

voc. (82608 Modified) Units 

1,1,1,2-Tetrachloroethane ua/l lU 1 U' 1 U 1 U lU lU lU 1 U 1 U lU lU 1 U 1 U I U 1 U 1 U 1 U lU I U 1 U lU 

I, I ,I-Trichloroethane uaIL lU 1 U 1 U 1 U lU I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane \Jg/L lU 1 U 1 U 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU lU 1 U 1 U IV 

1,1,2-Trichloroethane uall lU 1 U 1 U 1 U 1 U lU 1U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 

l,l,2-Trichloro-triftuoroethane ua/L 1 U 1 U 1 U lU lU 1 U 1U lU 1 U lU 1 U 1 U 1 U 1 U 1 U lU 1U lU lU 1 U 1 U 

1,l-Dichloroelllane ualL 1 U 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 

I, l-Dichloroethene uaIL 1U 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU lU 1 U lU 1 U 1 U 

1,2,4-Trichlorobenzene !JglL lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene ualL lU 1U 1 U lU 1 U 1 U 1 U 1 U 1 U 1U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 

1,2-0ichloroethane UQIL 1U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U 1 U lU 1 U 

l,2-Dichloropropane uaIL lU 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U lU 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1U 

1,2-Dichlorotetrafluoroethane uolL 1U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,3-0ichlorobenzene -ua/L lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU lU 1 U I U 

1,4-Dichlorobenzene uQ/l lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U lU lU 1 U 

2-Butanone (MEK) uglL SU 5U SU SU SU SU SU 5U SU SU SU SU SU SU SU 5U SU 5U 5U SU 5U 

2-ethoxy-2-methyl propane (ETBE) ualL 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U lU 1 U lU 1 U lU 1 U 1 U 

2-Hexanone uolL SU 5U 5U 5U 5U 5U 5U 5U 5U SU 5U 5U SU SU 5U 5U SU 5U 5U SU SU 

4-Methyl-2-Pentanone (MIBK) ucill SU 5U SU SU SU 5U SU 5U 5U 5U SU SU 5U 5U 5U SU 5U 5U 5U 5U 5U 

Acetone uaIL sU 5U 5U SU 5U 5U 5U 5U 5U 5U SU 5U SU SU 5U 5U SU SU 5U SU 5U 

Benzene -uall 1 U lU lU 1 U lU 1 U lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U lU 1 U 

Bromodichloromethane uolL lU 1 U 1 U I U lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U lU lU lU lU 

Bromoform uali. 1 U 1 U 1 U 1 U lU lU lU 1 U 1 U lU lU 1 U 1 U 1 U 1 U lU 1 U 1 U lU lU lU 

Bromomethane ualL 1 V 1 U 1 U 1 V 1 V lV 1 U lU 1 V 1 V 1 U lU 1 U 1 U 1 U 1 U lU 1 V 1 U lU IV 

Carbon disulfide UQJl 1 U 1 U 1 U 1 U lU 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 

Carbon tetrachloride ualL 1 U 1 U 1 U lU lU 1 U 1 U lU lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 

Chlorobenzene UQI[ 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1 U 1 U lU 1 U lU lU lU 1 U 

Chloroethane ~ lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U lU lU 1 U 1 U 1 U 1 U lU 

Chloroform uaIL lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U lU 

Choromethane IJ:qIC 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U lU lU 1 U 1 U 

cis-l,2-Oichloroethene uaIL 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U lU 1 U 1U 1 U lU 1 U 1 U 1 U 

cis-l,3-0ichloropropene UaIL 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1 U lU 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane uaIL 1 U 1 U 1 U 1 U lU lU lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 

Dichlorodifluoromethane ug/l. 1 U 1 U 1 U 1 U lU 1 U 1 U lU 1 U lU 1 U lU 1 U 1 U lU lU 1 U lU 1 U 1 U 1 U 

Oiisopropyl ether (DIPE) ·uaIL lU 1 U 1 U 1 U 1 U lU 1 U lU 1 U lU 1 U lU lU 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 

EtilYlbenzene uolL lU 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U 

Hexachlorobuladiene ualL lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1U lU lU 1 U 1 U 1 U 

meta- and para-Xylenes UQI[ lU 1 U lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1U 1 U 1 U 1 U 1 U 

Methyl tert-bulYi ether (MTBE) uaIL 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 

Methylene chloride uall lU lU lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1U lU 1U lU lU 1 U 1 U lU 

orthc;Xylene UaJt lU lU lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1U 1 U 1 U 1U 

Styrene uall. 1 U lU 1U 1 U 1 U 1 U 1U 1 U 1 U lU 1 U 1U 1U 1 U 1 U 1 U lU 1U 1 U 1 U 1U 

tert-Amyl methyl ether (TAME) ualL lU lU 1 U 1 U 1 U 1 U 1 U lU 1 U 1U 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U lU 1 U 

tert-Butanol (TBA) ualL 10 U 10 U 10 U 10U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U IOU 10 U 10 U 10 U 10 U 10 U IOU 10 U 10 U 

Tetrachloroethene UQIL lU 1 U 1 U 1 U 1 U 1 U 1U lU 1 U 1 U 1 U 1U 1U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 

Toluene ualL 1 U 1 U 1U 1 U lU 1 U lU 1U 1 U 1U 1U 1 U lU 1U 1 U 1 U 1 U 1U 1 U 1 U 1 U 

trans-l,2-Dichloroethene ualL 1 U 1 U 1U 1 U lU 1 U lU 1U 1 U 1U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1U 1 U 1 U 1 U 

trans-l,3-Dichloropropene ualL 1 U 1 U 1U 1 U lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U lU 1 U 

T richlonoethene uaIL lU 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U lU 1 U 1 U 

Trichiorcfluoromethane uall 1 U 1 U 1 U 1 U lU lU lU lU 1 U 1U lU 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 

Vinyl chloride ualL lU 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U 1 U 1 U 1U 

FixlCl Gases (ASTJI D-1946) 

Carbon Dioxide % NA NA NA NA NA NA 17 NA NA NA 25 NA NA NA NA NA NA NA NA NA NA 

Carbon Monoxide % NA NA NA NA NA NA 0.0022 NA NA NA 0.001 U NA NA NA NA NA NA NA NA NA NA 

Methane % NA NA NA NA NA NA 0.0068 NA NA NA 1.8 NA NA NA NA NA NA NA NA NA NA 

Nitrogen % NA NA NA NA NA NA 82 NA NA NA 70 NA NA NA NA NA NA NA NA NA NA 

Oxygen % NA NA NA NA NA NA 2.3 NA NA NA 3.6 NA NA NA NA NA NA NA NA NA NA 



Table E-4: Subsurface Soil Gas Survey Sample AnalYtical Results· RSE Investigation 
Sample 10: LK073 LK076 LK079 LKOB2 LKOB5 LK123 LK088 LK091 LK125 LK094 LK138 LK097 LK100 LK103 LK106 LK109 LK126 LK112 LK115 LK127 LK129 

Location 10: AA3-HA19 AA3-HA20 AA3-HA21 AA3-HA22 AA3-HA23 AA3-HA23 AA3-HA24 AA3-HA25 AA3-HA2S AA3-HA26 AA3-HA26 AA3-HA27 AA3-HA28 AA3-HA29 AA3-HA30 AA3-HA31 AA3-H,~1 AA3-HA32 AA3-HA33 AA3-HA33 AA3-HA11 

Sample Type: Regular Regular Regular Regular Regular Duplicale Regular Regular Duplicate Regular Duplicate Regular Regular Regular Regular Regular Duplicate Regular Regular Duplicate Regular 

Sample Date: 1011112002 10114/2002 10/1412002 1011412002 1011412002 10/1412002 10/1412002 10/1412002 10/1412002 1011412002 10114/2002 10114/2002 1011512002 1011512002 1011512002 10/1512002 1011512002 10/1512002 10/1512002 1019/2002 0/1012002 

Parameter Sample Depth: 15' 15' 15' IS' 15' 15' 15' IS' 15' 1S' 15' 15' 1S' 15' 15' 1S' 1S' 15' 15' IS' 2S' 

VOCa (8260B Modified) Units 

1.1,1,2-Tetrachloroethane uQ/l. 1 U 1U 1 U 1U lU 1 U 1 U 1U 1 U 1 U NA 1 U 1 U lU lU 1 U 1 U lU 1 U 1 U 1 U 

1,1,1-Trlchlomethane ug/l 1 U 1U 1 U 1U lU 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane 1Ig/l 1 U lU 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1U 1 U lU 1 U 1 U 1 U 

1.1,2-Trichloroethane ug/l 1 U 1U 1 U 1 U 1U 1 U 1 U 1U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 

1.1,2-Trichioro-billuoroethane 1Ig/l 1 U 1U 1 U 1U 1U 1 U 1 U 1 U 1 U 1 U NA 1 U 1U 1 U 1 U lU 1 U 1 U 1 U lU 1 U 

1,l-Dichloroethane ug/l 1 U lU 1 U 1U 1 U 1 U lU 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1.1-Dichloroelhene 1Ig/l 1 U 1 U 1 U 1U 1 U 1 U 1 U lU lU 1 U NA 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1U 1 U 

1,2.4-Trichlorobenzene uall 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U lU NA 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 

1,2-Dichlorobenzene uQII. 1 U 1 U 1 U lU 1 U 1U 1 U 1 U 1U 1U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1Ig/l lU 1 U 1 U 1 U 1U 1 U 1 U lU lU 1 U NA 1 U 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 

'!'~I2~~~pane Ug/\, 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U lU NA 1 U lU 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorotetrafluoroethane 1Ig/l 1 U 1 U 1 U 1U lU lU lU 1 U 1 U lU NA 1U 1 U lU lU 1U 1 U lU 1 U 1 U 1 U 

1,3-Dichlorobenzene ugJt lU 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U NA 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene IJg/l lU 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U lU 1 U 1 U lU 1 U 1 U 1 U 

2-Butanone (MEr<) UQ/I. 5U SU SU 5U 5U SU SU 5U 5U 5U NA 5U 5U 5U 5U 5U 5U SU 5U 5U SU 

2-ethoxy-2-methyl propane (ETBE) IJg/l lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U NA 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 

2-Hexanone 1Ig/l SU 5U 5U 5U SU SU SU 5U SU SU NA SU SU SU 5U 5U 5U SU 5U 5U 5U 

4-Methyl-2-Pentanone (MIBr<) 1Ig/l SU 5U 5U SU 5U 5U 5U 5U SU 5U NA SU 5U 5U SU SU SU 5U 5U 5U 5U 

Acetone 1Ig/l SU SU SU 5U SU 5U 5U SU 5U 5U NA SU SU SU 5U SU SU SU 5U 5U 5U 

Benzene Ilg/l 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 

Bromod ic.hloromethane 1Ig/l 1 U 1 U 1 U 1 U 1 U lU 1 U 1U 1U 1 U NA 1U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1U 1 U 

Bromoform Ilg/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U NA 1 U 1U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromometllane 1Ig/l 1 U 1 U 1 U 1U 1 U lU lU 1 U lU 1 U NA lU lU 1 U lU 1 U 1 U 1 U lU 1 U 1 U 

Carbon disulfide Ilg!l 1 U 1 U 1 U 1 U 1U 1U 1 U lU 1U 1 U NA 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon tetrachloride 1Ig/l 1 U 1 U 1 U 1 U 1U 1 U 1 U lU lU 1 U NA lU 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 

Chlorobenzene 1Ig/l 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1U 1 U NA lU 1 U lU 1 U 1 U 1 U 1 U lU 1 U 1 U 

Chloroethane ug/l 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U NA 1 U 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1Ig/l 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U NA 1 U 1 U 1 U lU 1 U lU 1 U 1 U 1 U 1 U 

Choromethane Ug/\, 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U lU 1U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-l,2-DichlOroetilene 1Ig/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U lU 1 U 1 U 1U 1 U lU 1 U 1 U 

cis-l,3-DichloroproD811e ug/l 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U lU 1 U 1U 1 U 1 U 

Dibromochloromethane 1Ig/l 1 U 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U lU 1 U 1 U lU 1 U lU 1 U 1 U 

Oichlorodifluoromethane 1191L 1 U 1 U 1 U lU 1 U 1 U lU 1 U lU 1 U NA 1 U 1 U lU 1 U 1 U 1U lU lU 1 U 1 U 

Oiisopropyl ether (OIPE) IlglL lU 1 U 1 U 1U 1 U 1 U lU 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene IlglL 1U 1 U 1 U 1U 1 U 1 U lU 1 U lU 1 U NA 1 U lU lU 1 U 1 U 1 U lU 1 U 1 U 1 U 

Hexachlorobutadiene Ilg/l 1 U lU 1 U 1 U lU lU 1 U 1 U lU 1 U NA lU 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 1 U 

meta- and para-Xy!enes UQIL lU lU 1 U 1 U lU lU 1 U 1 U lU 1 U NA lU 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 

Methyl tert-butvt ether (MIBE) Ilg/l 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U NA 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 

Methylene chloride 1l91L lU lU 1 U lU lU lU 1 U lU 1 U 1 U NA lU 1 U lU 1 U 1 U 1 U 1 U lU lU 1 U 

ortho-Xylene IlQ/L 1 U 1 U lU 1 U lU 1 U 1 U lU lU 1 U NA lU 1 U lU 1 U 1 U lU lU lU 1 U lU 

Styrene Ilg/L 1 U 1 U lU 1 U 1U lU 1 U 1 U lU 1 U NA lU 1 U lU lU 1 U lU 1 U 1 U 1 U 1 U 

lert-Amyl methyl ether CT AM E) ug/l 1 U 1 U 1 U 1 U lU lU 1 U lU lU 1 U NA 1 U 1 U 1 U lU 1 U 1 U 1 U lU 1 U 1 U 

tert-Butanol (TBA) Ilg/l 10 U 10 U 10 U 10 U 10 U 10 U 10 U IOU IOU 10 U NA 10 U 10 U 10 U 10 U IOU 10 U 10 U IOU 10 U 10 U 

Tetrachloroethane uall 1 U 1 U 1 U 1 U lU lU 1 U lU lU 1 U NA 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Toluene Ilg/l lU 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U NA 1 U 1 U lU lU 1 U 1 U lU lU 1 U 1 U 

trans-l.2-Dichloroethene Ilg/l 1 U 1 U 1 U lU lU 1 U 1 U 1 U lU 1 U NA 1 U 1 U lU lU 1 U lU lU lU 1 U 1 U 

trans-l,3-0ichloroplOllBne Ilg/l lU 1 U 1 U lU lU lU 1 U 1 U 1 U 1 U NA 1 U lU 1 U lU 1 U 1 U 1 U lU 1 U 1 U 

Trichloroethene uall 1 U 1 U 1 U lU lU 1 U 1 U lU 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U 

Trichlorofluoromethane ug/l 1 U 1 U 1 U 1 U lU lU lU lU 1 U lU NA 1 U 1 U 1 U 1 U 1 U lU 1 U lU 1 U 1 U 

Vinyl chloride uall 1 U 1 U 1 U lU 1 U lU lU 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U lU 1 U 1 U lU 1 U 

FIxed Gues (ASTU D-1946) 
Carbon Dioxide % NA NA 13 NA NA NA NA 4.8 NA 1.7 29 NA NA 10 5.5 NA NA 16 NA NA NA 

Carbon Monoxide % NA NA 0.001 U NA NA NA NA 0.001 U NA 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA 0.001 U NA NA NA 

Methane % NA NA 13 NA NA NA NA 1.7 NA 0.56 1.2 NA NA 1 1.3 NA NA 0.00083 NA NA NA 

Nitrogen % NA NA 63 NA NA NA NA 82 NA 77 85 NA NA 86 89 NA NA 78 NA NA NA 

Oxygen % NA NA 1.7 NA NA NA NA 1.5 NA 12 1.4 NA NA 1.6 3.2 NA NA 3.9 NA NA NA 



NOTES: 
",gIL '" micrograms per ~ter 
% 3 percent 

VOCs '" volatile organic compounds 
.", -' AA3 = Anomaly Area 3 

I' 

I 
~./ 

RSE = Removal Site Evaluation 
NA = not analyzed; Only 10% of soil gas samples were proposed to be analyzed for fixed gas based on the field screening results Of the gas mooilor. 

Nine subsurface so~ gas sampies were sent to the laboratory based on the field screening results. 

U = ind~tes the anaiyte was not detected at or above the stated Umit. 
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November 12, 2002 

EST2091 

Mr. Christopher Barr 
Earth Tech, Inc. 
9675 Business Park Avenue 
San Diego, California 92131 

Subject: 

Dear Mr. Barr: 

Soil Gas Survey Report 
CTO 78 - Anomaly Area 3 
Fonner MCAS EI Toro 
Orange County, California 

Environmental Support Technologies, Inc. (ESn is pleased to submit the results of the soil gas survey 
conducted at fonner MCAS El Toro, CTO 78 - Anomaly Area 3 in Orange County, California. On 
October 10, 11, 14, and 15,2002, EST received soil gas samples in Tedlar™ bags together with chain­
of-custody documentation from Earth Tech, Inc. personnel. The soil gas samples were analyzed on-site 
for a list of fifty-one (51) volatile organic compounds (VOCs) using gas chromatograph/mass 
spectrometer (GCIMS) analytical methods. The analytical testing was performed in general accordance 
with EPA Method 8260 as described in U.S. EPA Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods (SW-846). The following references and guidance were also applicable: 

• Los Angeles Regional Water Quality Control Board (LARWQCB) "Interim Guidance for 
Active Soil Gas Investigation" dated February 25, 1997. 

• Naval Facilities Engineering Service Command (NFESC) "Installation Restoration Chemical 
Data Quality Manual, Port Hueneme, CA" dated October 1999. 

Project quality control criteria for the analyses performed at this site are presented in Appendix A. 
Factors that may affect the distribution of VOCs in the subsurface are presented in Appendix B. Field 
analytical reports and chain-of-custody documentation are provided in Appendix C. EST's methods 
and procedures for the analysis of soil gas samples are provided in Appendix D. 

EST appreciates the opportunity to assist Earth Tech, Inc. on this project. Should you have any 
questions or require additional information, please contact me at (949) 679-9500. 

Sincerely, 
Environmental Support Technologies, Inc. 

Kevin B. Aardahl 
Project Manager 

360 Goddard • Irvine, California 92618-4601 • (949) 679-9500 • Fax (949) 679-9501 
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LIMITATIONS AND WARRANTIES 

This letter report titled "Soil Gas Survey Repon - CTO 78 - Anomaly Area 3 - Fonner MCAS El 
Toro, Orange County, California," has been prepared for the exclusive use of Earth Tech, Inc. and 
assigned interested parties. The report has been prepared in accordance with generally accepted 
environmental assessment practices. No other warranty, expressed or implied, is made. The 
information provided in this report is based on measurements performed in specific areas during a 
specific limited period of time. 

Soil gas sample analyses were conducted using gas chromatography/mass spectrometer (GC/MS). 
Soil gas survey data should be used in conjunction with other site-specific data. 

Kevin B. Aardahl 
Project Manager 

d Ragi Abraham 
Laboratory Manager 

November 12,2002 
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APPENDICES 
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Appendix A 

PROJECT QUALITY CONTROL CRITERIA 
(Included For Both Earth Tech and EST) 
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Earth Tech's Project Quality Control Criteria for 5011 Vapor/Ambient Air Samples 

: i 

i Project Decision i Reporting Umit 
Analyte ! Threshold" : Required 

Volatile Organic Compounds (modified SW8260 or TO·14) (J,lglL) 

1, 1. 1.2-Tetrachloroethane 1 1 

1.1.1-Trichloroethane 1 1 

1.1.2.2-Tetrachloroethane 1 1 

1.1.2-Trichloroethane 1 1 

" 1.2-trichlorofluoroethane (F113) 1 1 

1.1-Dichloroethane 1 1 

1.1-Dichloroethene 1 1 

1.2-dichlorotetrafluoroelhane (F 114) 1 1 

1.2-Dichloroethane 1 1 

1.2-Dichloropropane 1 1 

2-Butanone (MEK) 1 1 

2-Hexanone 1 1 

4-Methyl-2-Pentanone (MIBK) 1 1 

Acetone 1 1 

Benzene 1 1 

Sromodichloromethane 1 1 

Bromoform 1 1 

Bromomethane 1 1 

CarbOn disulfide 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroethane 1 1 

Chloroform 1 1 

Chloromethane I 1 1 

cis-1,2-Dichloroethene 1 1 

cis-1,3-Dichloropropene 1 1 

Dibromochloromethane 1 1 

Dichlorodifluoromethane (F12) I 1 1 

di-Isopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 1 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alCOhol 1 1 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Accuracy (%R)b 

MSIMSD LCS 

n.B 75-125 

n.B 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.iI 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75·125 

n.B 75-125 

n.B 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 



Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Analyte 

Tetrachloroethene 

Toluene 

trans-1.2-Dichloroethene 

trans-1.3-Dichloropropene 

Trichlorofluoromethane (F11) 

Trichloroethane 

Vinyl chloride 

m-xylane 

o-xylene 

p-xylene 

1.2.4-Trichlorobenzene 

1.2-Dichlorobenzene 

1.3-0ichlorobenzene 

1 A-Dichlorobenzene 

Hexachlorobutadiene 

Project Decision 
Threshold" 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Atmospheric Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
IJg/L = micrograms per liter 
LeS = laboratory control sample 
EPA = U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million. volume 

Reporting Limit 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

Precision 
(RPD) 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

n.a. not applicable 

Accuracy (O/OR)~ 

MSIMSD LeS 
n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

I n.a I 75-125 

I n.a 75-125 

n.a 75-125 

n.a 75-125 

RPD = 
%R 
MSD 

relative percentage of difference 
percent recovery 

= matrix spike duplicate 

• Project Decision Threshold is equal to the Reporting Limit. Decision Threshold for the hot spot determination is 300 IJg/L 
total VOC concentration. 
b Laboratory-specific performance criteria. 

<Target analytes for TO·14 only. 
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EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

1 Project Decision I Reporting Limit 
Analyte Threshold" Required 

Volatile Organic Compounds (modified SW8260 or TO·14) (lJgJL) 

1,1,1,2· Tetrachloroethane 1 1 

1,1.1· Trichloroethane 1 1 

1,1,2,2·Tetrachloroethane 1 1 

1,1 ,2· Trichloroethane 1 1 

1,1 ,2·trichlorofluoroethane (F113) 1 1 

1,1-Dichloroethane 1 1 

1,1-Dichloroethene 1 1 

1,2-dichlorotetrafluoroethane (F114) 1 1 

1,2-Dichloroethane 1 1 

1,2-Dichloropropane 1 1 

2·Butanone (MEK) 1 5 

2-Hexanone 1 5 

4-Methyl-2-Pentanone (MIBK) 1 5 

Acetone 1 5 

Benzene 1 1 

Bromodichloromethane 1 1 . 
Bromoform 1 1 

Bromomethane 1 1 

Carbon disulfide 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroeihane 1 1 

Chloroform 1 1 

Chloromethane 1 1 

cis-1.2-Dichloroethene 1 1 

cis-1.3-Dichloropropene 1 1 

Dibromochloromethane 1 1 

Dichlorodifluoromethane (F12) 1 1 

di-Isopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 2 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 10 

I 

I 
I 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

40 

40 

40 

40 

20 

20 

20 

20 

30 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

30 

20 

20 

30 

40 

Accuracy (%R)b 

MS/MSD LCS 

noa 75-125 

noa 60-140 

noa 75-125 

noa I 75-125 

noa I 75-125 
I 

75-125 noa I 
noa I 75-125 

noa I 
I 

75-125 

noa 60-140 

noa I 75-125 

noa I 60-140 
I 

noa i 60-140 I 
I 

noa i 60-140 

I n.a I 60-140 

noa I 75-125 

noa ! 75-125 

I noa I 75-125 

noa I 75-125 
I 

n.a I 70-130 

noa I 75-125 

noa I 75-125 

n.a I 75-125 

n.a I 75-125 

n.a i 75-125 

n.a I 6G-140 

I n.a i 75-125 

n.a I 75-125 

noa I 75-125 

noa ! 75-125 

noa I 75-125 

noa I 75-125 

noa I 70-130 

noa I 75-125 I 
I 

noa I 75-125 

n.a I 70-130 
'. 

I 60-140 noa 



EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Project Decision Reporting Urnit Precision 
(RPC) 

Accuracy (%R)" 

Analyte Threshold" Required MS/MSD LeS , 
Tetrachloroethene 1 

Toluene 1 

trans-1,2-Dichloroethene 1 

trans-1,3-Dichloropropene 1 

Trichlorofluoromethane (F11) 1 

Trichloroethene 1 

Vinyl chloride 1 

m-xylene 1 

o-xylene 1 

p-xylene 1 I 
1,2,4-Trichlorobenzene 1 

1.2-Dichlorobenzene 1 

1,3-Dichlorobenzene 1 

1 A-Dichlorobenzene 1 

Hexachlorobutadiene 1 

Atmosphenc Gases (ASTM-1946) (ppmv) 

Oxygen 1000 I 
Nitrogen 1000 I 
Carbon dioxide 10 I 
Carbon monoxide 10 I 
Methane 1 I 
Notes: 
1J9/L = micrograms per liter 
LeS = laboratory control sample 
EPA = U.S. Environmental Protection Agency 
MS matrix spike 
ppmv = parts per million, volume 

1 20 n.a 

1 20 n.a 

1 40 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 20 n.a 

1 I 20 n.a 

1 20 n.a 

1 I 20 n.a 

1000 I 20 n.a 

1000 I 20 n.a 

10 I 20 n.a 

10 20 n.a 

1 20 n.a 

n.a. 
RPD = 

= not applicable 
relative percentage of difference 

= percent recovery %R 
MSO matrix spike duplicate 

75-125 

75-125 

60-140 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

I 75-125 

75-125 

75-125 

I 75-125 

75-125 

I 75-125 

75-125 

15-125 

• Project Decision Threshold is equal to the Reporting Umit Decision Threshold for the hot spot determination is 300 IJg/L 
total voe concentration. 
• Laboratory-specific perfonnance criteria. 

orarget analy1es for T0-14 only. 

Analytes that are in bold type have modified LeS Percent Recovery values that were approved by the Earth TeCh, Inc. 
Project Manager prior to the beginning of the project. 
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Appendix B 

FACTORS AFFECTING THE GAS-PHASE 
DISTRIBUTION OF VOCs IN THE SUBSURFACE 
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Appendix B 

FACTORS AFFECTING THE GAS-PHASE 
DISTRIBUTION OF VOCs IN THE SUBSURFACE 

Soil and groundwater contamination by volatile organic compounds (VOCs) can often be detected by 
analyzing trace gases in soil just below ground surface. This technique is possible because many 
VOCs will volatilize and move by molecular diffusion away from source areas toward regions ;f 
lower concentrations. A gas phase concentration gradient from the source to adjacent areas is 
established. 

The following factors affect the transport and gas phase distribution ofVOCs in the subsurface. 

1. The liquid-gas partitioning coefficient of the compounds of interest (the "volatility" of 
the compound). 

2. The vapor diffusivity, which is a measure of how quickly an individual compound 
"spreads out" within a volume of gas. 

... 
:J. Retardation of the individual compounds as they migrate in the soil gas. Retardation 

may be due to degradation. adsorption on the soil matrix, torruosity of the soil profile. 
or entrapment in unconnected pores. 

4. The presence of impeding layers, wetting fronts of freshwater. or perched water tables. 
between the regional water table and ground surface. 

5. The presence of soil moisture around man-made structures such as clarifiers and 
sumps may suppress volatilization and diffusion ofVOCs resulting in false negative or 
low soil gas concentrations. 

6. The presence of contaminants from localized spills or in the ambient air. 

7. Movement of soil gas in response to barometric pressure changes. 

8. The preferential migration of gas through zones of greater permeability (e.g. 
natural lithologic variation or back-fill of underground utilities). 

9. Soil temperature. 

At most sites. many of these factors are unknown or poorly understood. Because of this uncertainty, 
soil gas sampling should be used in conjunction with other site-specific data. 
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Appendix C 

ANALYTICAL RESULTS FOR 
VOLATILE ORGANIC COMPOUNDS 

AND 
CHAIN-OF-CUSTODY DOCUMENTATION 
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-

VOLATILE ORGANIC COMPOUNDS 
FIEL.D ANALYTICAL. RESUL. TS FOR SOIL GAS SAMPLES 

CTO 78 • ANOMALY AREA 3, FORMER MCAS EL. TORO, ORANGE COUNTY, CAliFORNIA 
51-TARGET COMPOUND UST 

GCIMS_2 2091·2·10HlQ: 

Sample 10 Ambient Air LK027 LK028 LK024 LK025 LK02l LK022 LK018 
Date Analyzed 10110/02 10110102 10110102 10110102 10110/02 10110102 10110102 10110/02 
Time Analyzed 8:22 9:17 9:44 10:10 10:37 11:03 11:30 11:57 

Sample Amount (mil 10 10 10 10 I 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 I I , I I I 1 I I 

COMMENTS I 
tert-ButanoJ (TBA) NO<10 NO<10 NO<10 NO<10 I NO<10 NO<10 NO<10 NO<10 

Oichlorodifluoromethilne (Freort®-12) NO<l NO<1 NOel NOel I NO<1 NO<I NOel NO<I 

1 ,2-0ichlorotetra1luoroethilne (Freon®-114) NO<1 NO<l NOel NOel I NOel NOel NDel NOel 

Chloromethane NOel NOel NO<l NO<1 I NOel NOel NO<l NO<1 I 

Vinyl Chloride NO<1 NO<1 NO<l NDe1 ! NO<1 NO<l NDel NO<l 

Bromomethilne NO<1 NO<l NOel I NOe1 I NO<l NO<1 NO<l NO<l 

Chloroethane NO<l NO<l NOel NC<i I NO<l NO<1 NOel NO<I 

Trichlorofluoromethane (Freon®-11) NOel NO<l NO<l NO<1 
I 

NO<1 NO<l NO<l I I NOel 

1 ,1.2-Trichlorotrifluoroethane (Freon®-113) NO<l NO<l NOel NCe~ I NO<1 NO<1 NOel NOel ! 

l,l-0ichloroethene NOel NOel NOel I NO<l i NOel NOel NOel NOel 

Acetone NOeS NOeS NO<S NOeS i NDeS NOeS NOe5 I NOeS 

\ Carbon Oisulfide NOel NOel NOel I NDel , NOel NOel NO<l NO<1 

Methylene Chloride NO<1 NOel NOel I NOel I NOel NOel NOel NO<l , 
Methyl tert-butyl ether (MtBE) NOe2 NOe2 NOe2 I NOe2 , NOe2 NDe2 NOe2 NOe2 

trans-l.2-0ichloroethene NOel NOel NO<l I NDel ; NOel NOel NOel NOel 

1 .1-0ichloroethane NOel NOel NOel NOel 
I 

NO<1 NOel NOel NOel I 

cis-l.2-0ichloroethene NOel NOel NOel I NOel I NOel NOel NOel NOel 

2-Butanone (MEK) NOe5. p ac NOe5. p. QC ND<5. P. CC Ni:<: = ==1 ~:C<-;.? c:; NOeS. P. QC NOe5, p. CC NO<5.? =:C 

Oiisopropyl Ether (OIPEl NO<1 NOe1 NOel I NO<l I NOe1 NO<l NOel NO<l 

Chloroform NO.:1 NOel NO<1 I NOel i NOel NO.:1 NDe1 NO<l I 

2-ethoxy-2-methyl propane (ETSE., NO<1 NO<l NOel NOe1 i NO<l NOel NOel NO<1 

1.1.1-Trichloroethane NOel NOel NOel NOe1 
I 

NOe1 NO<l I NOel NO<I 

tert-Amyl methyl ether (TAME) NOel NOel NOel NOel i NOel NOel NO<l NOel 

Carbon tetrachloride NO'" NO<l NO<1 NO<1 I NO<l NO<l NOel NOel 

Benzene NO<1 NO"'1 NOe1 I NOe, I NOel NO <I NOel NOe1 

, .2-0ichloroethane NOe1 NO<l NOel NOel I NO<1 NO<l NO<l NOel 

Trichloroethene NOel NOel NOel NOel , NDel NO<l NOel NOel 

1.2-0ichlorcpropane NO<l I NO<I NOel NOel I NOel NOel NO<I I NO<l 

Bromodichlorcmethane NO<l NO<1 NOel NOe1 I NOel NOel NOel NOel 

cls-1 .3-0ichloroprcpene NOel NOel NOel NDe1 NO<l NOel NO<l NO<l 

4-Methyl-.2-Pentanone (MIBKl ND<5 NO<S NO<5 NOeS NO<S NO<S NOeS NO<5 

Toluene NOel NOel NOel NOel I NO<l NOel NO<l NOel 

trans-l.3-0ichloropropene NO<l NO<l NOel NOel NO<l NOel NO<l NOel 

1.1.2-Trichloroethane NO<l NOel NOel NOel NO,<l .. NO<l NOel NOel 

\ Tetrachloroethene NO<l NOel NO<l NOel NO<1 NOel NOel NO<l 

/" 

Continued on next page 

Page 1 of 6 



TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY. CAUFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
GCIMS.2 2091-2-101002 

Sample 10 Ambient />Jr LK027 LK028 LK024 LK02S LK021 LK022 LK018 
Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone NO<S, P NO<S,P NOeS,p NOeS,p NOe5,p NOeS,p NOeS.p NOeS. p 

Oibromochloromethane NO<l NO<l NOe1 NOel NO<l NOel NOel NOel 

Chlorobenzene NO<l NO<l NO<l NOe1 NO<l NOel NOel NOel 

1,1,1,2-Tetrachloroethane NO<l NO<l NO<l NOel NOel NO<l NOel NOel 

Ethylbenzene NO<l NOel NO<l NO<l NO<l NOel NOel NO<l 

meta. and para.Xylenes NO<l NOel NOel NO<l NO<l NO<l NO<1 NOel 

ortha-Xylene NO<l NO<l NOel NO<l NO<l NO<l NOel NOel 

Styrene NOel NOel NO<l NO<l NOel NO<l NOel NO<l 

Bromoform NOel NOel NOel NOel NO<l NO<l NO<l NO<l 

1,1 ,2.2-Tetrachloroethane NO<1 NO<l NOel NOel NO<l NOel I NOel NO<l 

1.3-0ichlorobenzene NOel NO<l NOe' NOel NO<l NO<1 I NO<l NO<l 

1 A-Dichlorobenzene NO<1 NO<l NO<l NO<l NO<l NO<l NOel I NO<1 

1.2-0ichlorobenzene NOel NOel NO<, NOel NO<1 NO<l I NOel NOel 

1.2.4-Trichlorobenzene NO<l NO<l NOel NOel NO<l NO<l J NO<l NO<l 

Hexachlorobuladiene NO<l NO<l NO<l NO<l NO<l NO<l I NO<l I NO<l 
SURROGATES I I 

Oibromofluoromethane (Surrogate 1) 99% 123°,6 103% 110% 106% 115% I 114% , 116% 

Toluene-d8 (Surrogate 2) 98% 101% 98% 101% 98% 102~~ I 102% I 105% 

4-8romol1uorobenrene (Surrogate 3) 100% 110% 103% 105% 111% 105% i 108% i 112% 

ml .. milliliter • = Exceeds quantitation range 
~L = microgram per liter B .. Compound detected in blank 
Concentrations reported in micrograms per liter ()lg/L) p .. Precision out of Earth Tech Umits but WIthin EST limits 
NO< = Not detected above the reported limit of quantitation ac· LeS out of Earth Tech limits but within EST limrts 
NA os Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWE:J BY' Ragj Abraham 'P.~ 
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) TABLE C-1 

VOLA TILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOil GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS El TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GC/MS.2 

Sample 10 LK019 LK049 LK030 LK031 LK033 LK034 LK036 
Oate Analyzed 10/10102 10110102 10/10102 10/10102 10110102 10110102 10110102 
TIme Analy;zed 1224 12:51 13:19 13:46 14:13 14:40 15:08 

Sample Amount (mil 10 10 10 10 10 10 10 
Purge Volume (mil NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 

COMMENTS 

tert-Butanol (TBA) NOelO NOelO NOelO NOelO NOelO NoelO NoelO 

Oichlorodifluoromelhane (Freon®-12) NOel NOel I NOel No<l NOel NOel NOel 

1 .2-0ichlorotetrafluoroethane (Freon®.114) NOel NOel NOel NOel NOel NOel NOel 

Chloromethane NOel NOel NOel NOel NOel NOel NOel 

Vinyl Chloride NOel NOel NOel NOel NOel NOel NOel 

Bromomethane NOel NOel NOet NOel NOel NOel NOel 

Chloroethane NOel NOel No<l NOel NOel NOel NOel 

Trichlorofluoromethane (Freon®-111 NOel NOel I NO<l NOel NOel I NOel NOel 

1.1.2-Trichlorotrifluoroethane (Freon®-113) NOel NOel i NOel NOel NOel I NOel NOe1 I 

l.l-Oichloroethene NOel NOel NOel NOel NOel NOel NOel 

Acetone NOe5 NOe5 NOeS NO<5 NO<S NOeS NOeS 

! Carbon Disulfide NOel NOel I NOel NOel No<l I NOel NOel 

Methylene Chloride NOel NOel NOel NOe1 NOe' NOel NOel 

Methyl tert-butyl ether (MtBE) NOe2 NOel NOe2 NOel NOe2 NOe2 NOe2 

trans- t .2-0ichloroethene NOel NOe, NOel NOe1 NOel NOel NOel 

1.1-0ichloroethane NOel NOel NOel NOel NOel NOel NOel 

cis-1 .2-0ichloroethene NOe1 NOel NOel NOe1 NOel NOel NOel 

2-Butanone (MEK) NOeS, P, OC NOeS, P,::'C NO<S, p, OC NOeS, P, OC NO<S. P CC NOeS, p, OC NDe:; P, CC 

Oiisopropyl Ether (OIPE) NOel NOe, NOel NOel NOel NOel NOel 

Chloroform NOe1 NOe, NOe1 NOel NOel NOe1 NOe1 

2-ethoxy-2-methyl propane (ETBE) NOel NOel NOel NOel NOel NOel NOel 

1 ,1 ,1-Trichloroethane NOel NOel NOe1 NOel NOel NOel NOel 

ten-Amyl methyl ether (TAME) NOel NOel NOel NOe1 NOel I NOel NOel 

Carbon tetrachloride NOel NOel NOel NOel NOe, NOel NOel 

Benzene NOe1 NO<l Noel NOel NOel I NOel NOel 

l,2-0ichloroethane NOel NOel NOe1 NOel NOe1 NOel NOel 

Trichloroethene NOel NOel NOel I NOel NOel NOel NOel 

1.2-0ichloropropane NOel NOel NOel NOel NCel NOel NOe1 

Bromodichloromethane NOel NOel NOel NOel NOe1 NOel NOel 

cls-l,3-Dichloropropene NOel NOe1 NOe1 NOel NOel NOel NOel 

4-Methyl-2-Pentanone (MIBK) NOeS NO<S NOeS NOeS NOe5 NOeS NOeS 

Toluene NOel NOel NOel NOel NOel NOel NOel 

rrans-l,3-0ichloropropene NOel NOel NOel NOel NOel NOel NOel 

l,l.2-Trichloroethane NO"l NOel NOel NOel ND.el NOel NOe'l 

Tetrachloroethene NOel NOel NOel NOel NOel NOel NOel 

Continued on next page 
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TABLE C-1 

VOLATlL.E ORGANIC COMPOUNDS 
FIEL.D ANALYTICAL. RESUL. TS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51-TARGET COMPOUND UST 

(CONTINUED) 
GCJMS_2 2091 .. 2·101Qtu 

Sample 10 LK019 LK049 LKO:lO LK031 LK033 LK034 LK036 LK037 

Sam "I. Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone NO<S.? NO<S.P NO<S. P NO<S. P NO<S.P NO<S.? NOeS. P NO<S. P 

Oibromochloromethane NO<l NO<l NO<l NO<l NO<1 NO<l NO<l NO<l 

ChlorobellZene NO<l NO<l NOel NO<l NO<l NOel NO<l NO<l 

1.1.1.2-Tetrachloroethane NO<l NO<1 NO<l NO<l NO<l NO<l NO<l NO<l 

Ethylbenl:ene NO<l NO<l NO<l ND<l NO<l NO<l NO<l NO<l 

meta- and para-Xylenes NO<l NO<l NO<l NO<l NO<l NO<l NO<l NOel 

ortho-Xylene NO<l NOel NO<l NO<l NO<l NO<l NO<l NOel 

Styrene NO<l NO<l NOel NO<l NO<l i NO<l NO<l NOel 

Bromoform NO<l NO<l NO<l NOel NOel I NO<l NO<l NOel 

1,1,2,2-Tetrachloroethane NO<l NOel NO<l NO<l NO<l i ND<1 NO<l NO<l 

1.3-Dichlorobenzene NO<l NO<l NO<l NO<l NO<l I NO<l NO<l NO<l 

1 A-Dichlorobenzene NO<l NO<l NOel NO<l NO<l I NOel NO<l NOel 

1.2-0ichlorobenz.ne NO<l NO<' NO<' NO<l NO<l I NO<l NO<, NO<l 

1,2.4-Trichlorobenl:ene NO<l NO<l NO<l NO<l NO<l i NO<l NO<l NO<l 

Hexachlorobuladiene NO<l NO<l NO<l NO<l NO<l i NO<l NO<l NOel 

SURROGATES I : I I 
Oibromofluoromethane (Surrogate 1) 114% 109% 116% 112~{' 120% i 118% 110% 117% 

Toluene-dB (Surrogate 2) 104% 104% 105% 103% 105% I lOS'll. I 103% 104% I 

4-Bromofluorobenl:ene (Surrogate 3) 111% 109% 116% 110% 10B% I 114% I 10S"Ai 112% 

ml- milliliter - .. Exceeds quantrtation range 
14I/L = microgram per liter B = Compound detected in blank 
Concentrations reported in micrograms per liter luglL) P • Precision out of Earth Tech Umit:o but within EST limit:> 
NO< = Not detected above the reported limit of quantilation QC" LCS out of Earth Tech limits but within EST limits 
NA = Not Applicable :"CS = Laboratory Controi Sample 

ANALYST" Art Perez REVIEWED BY' Ra'ili Abraham ~ 
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) TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GCIMS.2 :i:.'.~-101~ 

Sample 10 LK039 LK040 LK129 LK045 LK046 LK027 LK049 NA 
Date Analyzed 10110102 10110102 10110102 10110102 10110102 10/10/02 10/10102 NA 
Time Analyzed 16:02 16:29 16:56 17:22 17:50 18:36 19:04 NA 

Sample Amount (ml) 10 10 10 10 10 10 10 NA 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 NA 

COMMENTS Re-analysis Duplicate 

tert-Butanol (TBA) NO<10 NO<10 NO<10 NO<10 NO<10 ND<10 NO<10 NA 

Oichlorodltluoromllthane (Freon®-12) NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

1.2-0ichlorotetrafluoroethane (Freon®-114) NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

Chloromethane NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

Vinyl Chloride NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

Bromometh2lne NO<l NO<l NOel NO<l NO<l NOel NO,,' NA 

Chloroethane NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 
Trichloroffuoromethane (Freon®-ll) NO<l NO<l NO<l NOel NOel I NOel NO<l NA 

1.1.2-Trichlorotrifluoroethane (Freon®-113) NO<l NO<l NOel NOel NO<l NOel NO<l , NA 

1 .1-0ichloroethene NO<l NOel NO<l NO<l NO<l NOel NO<l NA 

Acetone NO<5 NO<5 NO<5 NOeS NO<5 I NO<5 NO<5 NA 
\ Carbon Oisuf1ide NO<l NO<l NO<l NO<l NO<l ND..:", NO<l I NA i 

! Methylene ChlOride NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

Methyl tert-butyl ether (MISE) NO<2 NO<2 NO<2 NO<2 NO<2 NO<2 NO<2 NA 

trans-l.2-0ichloroethene NO<l NO<l NOel NO<l NO<l NO<l NO<l NA 

1.1-0ichloroethane NO<l NO<l NO<l NO<l NO<l NOel NO<l NA 

cis-l.2-0ichloroethene NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

2-Butanone (MEK) NO<5. p. QC ND<5. P. CC NO<5, P ac ND<5, P. ac NO<S. P. CC NO<5," ~:: NO<5 P. CC NA 

Oiisopropyl Ether (OIFE) NO<l NO<l NO<l NOel NOel NO<1 NO<l NA 

Chloroform NO<l NO<l NO<l NO<l NO<l NO<l NO<l NA 

Z-ethoxy-2-methyl propane (ETBE) NO<l NOel NO<l NOel NO<l NOel NO<1 NA 

1.1.1-Trichloroethane NO<l NO<l NOel NOel NO<l NO<1 NO<l NA 

tert-Amyl methyl ether (TAME) NO<l NOel NO<l NOel NO<l NO<1 NO<l NA 

Carbon tetrachlOride NOel NO<1 NO<t NO<1 NO<1 NO<1 NO<1 NA 

Benzene NO<l NO<1 NO<l NO<l NO<l NO<l NO<l NA 

1,2-0ichloroethane NO<l NO<l NOel NOe1 NOe1 NOel NOel NA 

Trichloroethene NO<l NOe, NOel NO<l NO<1 NO<l NOel NA 

l,2-0ichloropropane NOel NO<l NO<1 NO<l NOel NO<l NO<l NA 

Bromodichloromethane NO<l NO<l NO<l NOe1 NO<l NOe1 NO<l NA 
cis-l.3-0ichloropropene NOe1 NO<l NO<l NO<1 NO<1 NO<1 NO<l NA 

4-Methyl-2-Pentanone (MISK) NO<S NO<S NOeS NO<S NOe5 NO<5 NOe5 NA 

Toluene NO<l NO<1 NO<1 NOe1 NO<l NO<l NO<1 NA 

trans-l,3-Dichloropropene NO<l NO<l NOel NO<l NOel '. NO<l NO<l NA 

1, 1.Z-Trichloroethane NO<l NOel NO<l NOe1 NOel NO<1 NO<l NA 

Tetrachloroethene NO<l NOe1 NO<l NO<l NOe1 NO<l NO<1 NA 

I 
./ 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
GClMS_2 209'·2·'O'oc; 

Sample 10 LK039 LK040 LK129 LK04S LK046 LK027 LK049 NA 
Sample Amount (ml) 10 10 10 10 10 10 10 NA 

Dilution Factor 1 1 1 1 1 1 , NA 

2-Hexanone NO<S,? NO<S,? NO<S,? NO<S,? NO<S,? NO<S,? NO.:S.? NA 

Oibromochloromethane NO.:' NO<, NO<l NO<l NO.:1 NO<, NO", N.A, 

ChJorobenzene NO<l NO<l NO<l NO<l NO<, NO<l NO"l NA 

1,1.1.2-Tetrachloroethane NO<l NO<l NO<l NOe, NO<l NO<l NOe, NA 

Ethylbenzene NO<l NO<1 NO<l NO<l NO<, NO<l NOe, NA 

meta- and para-Xylenes NO.:1 NO<l NO<' NO<1 NO<, NO<' NO<l NA 

ortho-Xylene NO<l NO<, NO<l NO<l NO<, NO.:' NO<l NA 

Styrene NO<1 NO<l NO<l NO<l NO<l NO<l NO<l NA 

Brllmoform NO<l NO<1 NO<' NO<l NO.: 1 NO<l NO<l NA 

1.1.2,2-Tetrachlorllethane NO<l NO<l NO<l NO<l NO<l NO<1 NO<l NA 

1.3-Dichlorobenzene NO<l NO<l NO<l NO<l NO<l NO<l I NO<l NA 

1 ,4-0ichlorobenzene NO<l NO'" NO<l NO<l NO<l NO<l NO<l NA 

1.2-0ichlorobenzene NO<l NO<l NO<1 NO<l NO<l NO<l I NO<l NA 

1.2,4-Triehlorobenzene NO<l NO<l NO<l NO<l NO"l NO.:1 I NO<l NA 

Hexachlorobutadiene NO<l NO<l NO<l I NO<l NO"l NO<l I NO<l NA 
SURROGATES 

Oibromotluoromethane (Surrogate 1) l1S% 120% 124% 118% 122% 120% I 114% NA 

Toluene-d6 (Surrogate 2) 101% 102% 104% 102% 104% 106% ! 100% NA 

4-Bromofluorobenzene (Surrogate J) 112% 112% 113% 1'5% 1080 .. 1080,4 I 111% NA 

mf=milfiliter • = Exceeds quantitation range 
>'9/L s microgram per liter B = Compound detected in blank 
Concentrations reported in micrograms per liter (",giL) P", Precision out of Earth Tech Limits but within EST limits 
NO< '" Not detected above the reported limit of quantitation QC = LCS out of E3I1h Tech limits but within EST limits 
NA .. Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art perez REVIEWED BY: Ragi Abraham ~t4 
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) TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

, 

/ 

'\ 

I 
/ 

GCh.\Sa2 

Sample 10 
Date Analyzed 
Time Analyzed 

Sample Amount (ml) 

Purge Volume (ml) 

Vacuum (in. H~O) 

Dilution Factor 

COMMENTS 

tert-Butanol (TeA) 

Oichlorodifluoromethane (Freon®-12) 

1 ,2-0ichlorotetrafluoroethane (Freon®-114) 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane (Freon®-ll) 

1.1.2-Trichlorotrifluoroethane (Freon®-ll3) 

1 .1·0ichloroethene 

Acetone 

\ Carbon Disulfide 

Methylene Chloride 

Methyl tert-butyl ether (MtSEl 

trans-l.2-0ichloroethene 

1.l-0ichloroethane 

cis-l.2-0ichloroethene 

2-Butanone (MEKl 

Oiisopropyl Ether (OJP:) 

Chloroform 

2-ethoxy-2-methyl propane (ETBEl 

l.l.l-Trichloroethane 

tert-Amyl methyl ether (TAME) 

Carbon tetrachloride 

Benzene 

1.2-0ichforcethane 

Trichloroethene 

1.2-Dichloropropane 

Bromodichforomelhane 

cis-l .3-0ichloropropene 

4-Methyl-2-Pentilnone iMIBK) 

Toluene 

trans-l .3-0ichloropropene 

1.1.2-Trichloroethane 

Tetrachloroethene 

51-TARGET COMPOUND UST 

Ambient Air LK048 LK042 LK043 

101t1102 10111/02 10111102 10111102 
8:21 8:47 9:14 9:40 

10 10 10 10 

NA NA NA NA 

NA NA NA NA 

1 1 1 1 

NOel0 NO<10 NOel0 NOel0 

NOel NOe1 NOel NOel 

NOel NO<l NOel NOel 

NOel NO<l NOel NO<l 

NO<l NO<l NOel NO<l 

NOel NOel NOel NOel 

NOel, P NO<l, P NOel, P NO<l, P 

NOel NOel NO<l I NO<l 

NOel NO<l NOel NO<l 

NOel NO<l NOel I NOel 

NOeS NO<S NO<S NO<S 

NO<l NOel NO<l NO<l 

NO<l NO<l NOel NOel 

NOe2 NO<2 NO<2 NOe2 

NO<l NO<l NO<l NOel 

NOel NO<l NOel NOel 

NOel NO<l NO<l NOel 

NOeS NO<S NOeS NOeS 

NO<l NO<l NOel NOel 

NOel NO,,' NOel NO<l 

NOel NO<1 NO<l NOel 

NOel NOel NO<l NO<l 

NOel NOel NOel NOel 

NOel NO<l NOel NOel 

NOel NOel NOel NO<l 

NOe1 NO<l NOel NOel 

NO<1 NO<l NOel NO<l 

NOel NOe1 NOel NOel 

NOel NO<l NO<l NO<l 

NOel NOel NOel NO<l 

NOeS NOeS NOeS NO<S 

NOel NO<l NOel NOel 

NOel NOel NO<l NOel 

NO<1 NOel NOel NOel 

NOel NOel NOel NOel 

Continued on next page 
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LK054 LK055 LK120 
10111;02 10111/02 10111/02 

10:07 10:33 10:59 
10 10 10 
NA NA NA 
NA I NA NA 
1 I 1 1 

NOelO NOel0 NOel0 

NOel I NOel NOel 

NOel I NOel NOel 

NO<l NO<l NO<l 

NOel I NOel NO<l 

NOel I NOel NOel 

NO<l. P I NO<l, P NO<l.P 

NOel I NOe' NOel 

NOel NOel NO<l 

NO<l I NO<1 NOel 

NO<S I NO<S NO<S 

NO<l NO<l NOel 

NO<l I NOel NO<l 

NO<2 I NOe2 NOe2 

NOel NO<l NOel 

NO<l NO<l NOel 

NOel I NO<l NOel 

NOeS I NO<S NO<S 

NO<l NOel NO<l 

NO<l NO<l NO<l 

NOel NO<l NOel 

NO<l NOel NO<l 

NOel NOel NOel 

NOel I NO<l NOel 

NOel NOel ND<1 

NOel I NOel NOel 

NOel NO<l NOe! 

NO<1 I NO<l NOe, 

NO<l NOel NOel 

NOel NO<l NOel 

NO<S NO<S NO<S 

NOel NOel NOel 

NO<l NOel NOel 

NO$l NOel NOe; 

NO<l NO<1 NO<l 

2091.2--101 '02 

LKOS7 

10111/02 
11:26 

10 
NA 

NA 

1 

NOelO 

NOel 

NO<l 

NOel 

NOel 

NOel 

NOel. P 

NOel 

NO<l 

NO<l 

NOeS 

NO<l 

NO<l 

NO<2 

NOel 

NOel 

NOe, 

NOeS 

NOel 

NO<l 

NOel 

NOel 

NOel 

NOel 

NO<l 

NOel 

NOel 

NOel 

I NO<l 

NO<l 

NO<S 

NO<l 

NOel 

NOel 

NOe1 



TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
(~) 

FJELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 
CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCJMS_2 :~91.~.101102 

Sample 10 Ambient Air LK048 LK042 LK043 LK054 LK055 LK120 I lK057 
Sample Amount (ml) 10 10 10 10 10 10 10 I 10 

Dilution Factor 1 1 1 1 1 1 1 I 1 
2·Hexanone NO<S NO<S NO<S NO<S NO<S NO<S NOc:: I NO<S 

Oibromochloromethane NO<l NOel NOel NO<1 NO<l NO<l NOel ! NOel 

Chlorcbenzene NO<l NO<l NOe1 NO<l NOel NO<1 NO<~ 1 NOel 

1.1.l.2·Tetrachlorcethane NOel NOel NO<l NO<l NOel NO<l NO<, I NO<l 

Ethylbenzene NO<l NO<l NO<l NO<l NO<l NOel NOel I NO<l 

meta· and para.Xytenes NOel NO<l NO<l NO<l NOel NOel NOel I NO<l 

ortho·Xylene NO<l NOel NO<l NO<l NO<l NOel Ne<, I NO<l 

Styrene NO<1 NO<1 NO<1 NOel NOel NOel I ND<. I NO<1 I 

Bromoform NO<l NOel NOel NO<l NO<l NOel I NO<. I NO<l 

1.1 .2.2· Tetrachloroethane NOel NO<1 NOel NO<l NO<l NOel ND<~ i NO<l 

1.3.0ichlorobenzene NO<l NO<l NO<l NO<l NO<l NO<l ! Ne<. i NOel 

1.4-0ichlorobenzene NO<l NO<1 NOel NO<l NOel NO<1 I NC'<. i NDel 

1.2·0ichlorobenzene NO<l NO<l NOel NO<l NO<l NO<l I ~IC<~ I NDel 

1.2.4-Trichlorobenzene NO<l NO<l NO<l NO<l NO<l NO<l I NO<, i NO<l 

H8X2Ichlorobutadiene NO<l NO<l I NO<l NO<l NO<l NO<l I NO<, ! NO<l 
SURROGATES I i 

Oibromofluoromethane (Surrogate 1) 106% 101% 108% 114% 109°,(, 113°,(, I 11:% i 114% 

Toluene-dB (Surrogate 2) 100% 102% 102% 101% 101% 101% I 103% ! 104% 

4-Bromofluorobenzene (Surrogate 3) 105% 107% 107% 108% 10a% 107% I 10;"% 110% 

ml- mifliCiter ... Exce£!ds Quantitltion range 
uglL = microgram per liter 8 = Compound detected in blank 
Concentrations reponed in micro.Clrams per liter (U!lIL) F> = Precision out of Eanh Tech Limits but '.'11th in EST limits 
NO< = Not detected above the reported limit of quantitation ac = LCS out of Eanh Tech limits but within ES' limits 
NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST· Art Perez REVIEWE;;; SY: "aci ~braham 1?A 
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- TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANAL mCAl RESULTS FOR SOIL GAS SAMPLES 

CTC 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND UST 

GCIt,lS-2 209'·.·,Q"m 
Sample 10 LK058 LK060 LK061 LK051 LK052 LK121 LK072 lK073 

Date Analyzed 10111/02 10111102 10/11102 10/11/02 10/11/02 10111102 10111102 10111/02 
Time Analyzed 11:53 12:20 12:47 13:14 13:40 14:07 14:34 15:01 

Sample Amount (ml) 10 10 10 to 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H~O) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 f f 1 1 1 

COMMENTS 1 
tert·Butanol (TBA) ND<10 NO<10 NO<10 NO<10 NOelD NOelD NOelD NO<10 

Oichloradifluoromethane (Freon®-12) NOel NO<1 NOel NOel NO<1 NO<1 NOel NOel 

1,2·0iehlorotetrafluoroethane (freon®-114) NO<1 NO<1 NOel NO<1 NOel NO<1 NO <1 NOel 

Chloromethane NO<1 NO<1 NO<1 NOel NO<1 NO<1 NOel NO<1 

Vinyl Chloride NO<1 NOel NOel NO<1 NOel NO<1 NO<1 NOel 

Bromomethane NO<1 NO<1 NO<1 NOel NO<1 NO"1 NO<1 NO<1 

Chloroethane NOel. P NO<l. P NO<I. P NO<I.P NO'::l. P NO.::l. P NO.::l. P NO.::1. P 

Trichlorofluoromethane (Freon®-11) NO<1 NOel NO<1 NO<1 NO .. 1 NO<l NO<1 NOel 

1.1.2. Trichlorotrifluoroethane (Freon®-113) NO .. 1 NOel NO<1 NOel NOel NO<1 NO<1 NO<1 

1 .1.0ichloroethene NO<1 NO<1 NO<1 NO<1 NO<1 NO<l NO<l NO<1 

"- Acetone NO<5 NO<5 NO<S , NOeS NOeS NO"S NOeS NOeS 

I Carbon Disulfide NO"1 NO<l NO<l ND<l NO<l NO<l NOel NO<1 
/ 

Methylene Chloride NO<1 NO<l NO<1 NO<1 NO<l NO", NO<1 NOel 

Methyl tert.butyl ether (MISE) NO<2 NO<2 NO<2 NOe2 NOe2 NO<2 NOe2 NOe2 

trans-l .2·0ichloroethene NOel NOel NOel NO<l NOel NOel NO<1 NOel 

1.1·0ichloroethane NOel NOel NOel NOe1 NO"'l NO<l NO<1 NO"'l 

cis-l.2·0ichloroethene NO<l NO<l NO<l NOel NOel NOel NO<l NO.::1 

2-Butanone (MEK) NO<5 NOeS NOeS NO<S NOeS NO",S NOeS NO<S 

Oiisopropyl Ether (OIPEl NO<l NO<l NO<l NOel NO<l NO"'1 NO<l NOel 

Chloroform NO"1 NO<1 NO<l NO<l NO<l NO<l NOel NOel 

2-ethoxy·2.methyl propane (ETBE) NO<l NOel NO"'l NO<l NOel NO<l NO<1 NOel 

1.1.1·Trichloroethane NO<1 NOel NOel NO"'1 NO<l NO<1 NO<l NOel 

tert.Amy! methyl ether (TAME) NO<1 NO<1 NOel NO<1 NO<1 NOel NO<l NOel 

Carbon tetrachloride NO .. 1 NOel NOel NO", 1 NOel NOel NO<1 NO<l 

Benzene NO<1 NO<l NO<l NO<l NOel NO<l NO<1 NO<1 

1.2-0ichloroetha"e NOel NO<1 NOel NO<' NO<l NO<, NO<l NO<l 

Trichloroethane NOel NOel NO<l NO<1 NOel NO<l NOel NOel 

1.2·0ichloropropane NO<1 NO"'1 NO<l NO<1 NOel NO<1 NOel NOel 

6romodichloromethane NOel NOel NOel NO<l NOel NO<1 NO<l NOel 

cis-l .3·0ichloropropene NO<l NO<l NO<1 NO<l NOel NO<1 NOel NO<l 

4-Methyl.2-Pentanone (MIBK) NO<5 NOeS NO<S NOeS NO<S NO<5 NOeS NOeS 

Toluene NO<1 NO<l NO<1 NO<1 NOel NO<1 NO<' NOel 

trans· 1 .3-Oichloropropene NOel NOel NO<1 NO<l NOel NO<l NO<1 NOe, 

1.' .2· Trichloroethane NO<1 NOel NO<l NO<1 NC~1 NO<1 NO<' NOel 

Tetrachloroethene NO<l NOel NOel NO<1 NO<1 NOel NOel NO<l 

Continued on next page 
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TABLE C-1 

VOLA TILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
Qc:JMS *2 209'·2"0"02 

Samp/e/C LKOS8 lK060 lK061 LK051 LKOS2 I LK121 LKon LK073 
Sample Amount (ml) 10 10 10 10 10 I 10 10 10 

Dilution Factor 1 1 1 1 1 I 1 1 1 
2·Hexanone NO<S NO<S NO<S NO<S NO<S j NO<S NO<S NO<S 

Oibromochloromethane NO<l NO<1 NO<l NO<l NO<l I NO<l NO<l NO<l 

Ch/orobenzene NOel NOe1 NO<l NO<1 NOe, I NOel NOe1 NO<1 

, " ,1,2-Tetrachloroethane NO<l NOe1 NO<l NOel NOe, I NOe, NOel NO<l 

Ethylbenzene NO<l NO<l NO<l NOel NO<l I NOel NOe, NO<l 

meta- and para-Xylenes NO<l NO<1 NO<l NO<l NOel I NO<l NO<l NO<, 

ortho-Xylene NO<l NOel NO<l NOel NOel I NOel NOel NO<' I 

Styrene NO<l NOel NO<l NO<l NOel I NO<l NOel NOel 

Bromoform NOel NO<1 NO<l NOel NO<l i NO<l NO<l NO<l 

1.1,2.2-Tetrachloroethane NOel NO<l NOel NOel NO<, I NO<l I NO<l NO<1 

1 ,J-Oichlorobenzene NOel NOel NO<l NO<1 NO<l I NOe, I NOel NO<1 

lA-Oichlorobenzene NOe, NO<l NOel NO<l NOel ! NOel I NO<l NO<l 

1 ,2-Dichlorobenzene NO<l NO<, NO<1 NO<' NO<l ! NO<l I NOel NOel 

1,2.4-Trichlorobenzene NO<l NO<l NO<, NO<l NOe, I NOel I NO<l NO<1 

Hexach/orobutadiene NOe, NO<' NOe, NOe1 NOel I NOel I NO<l NOe' 
SURROGATES I I I 

Dibromofluoromethane (Surrogate 1) 118% 117% 119% 121% 119~~ I 114~~ I 121% 119% 

Toluene-d8 (Surrogate 2) 103% 103% 102% 104% 101% I 100% I 103% 100% 

4-Bromofluorobenzene (Surrogate 3) 109% 113% 11S°i> 114% 113% I 112% I 114% 114% 

ml • milliliter • = Exceeds quantitation range 
IJ.glL .. microgram per liter B ,. Compound detected in blank 
Concentrations reported il'l microqrams per liter (UQ/Ll P = PreciSion out of Eanh Tech Limits but within EST limits 
NOe = Not deteded above the reported limit of quantitation ac = LCS out of Earth Tech limits but within EST limits 
NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST' Art Perez REVIEWEO BY: Rag! Abraham ~ 
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) TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51-TARGET COMPOUND UST 

GC/MS_l ~O:U·2 .. '01'02 

Sample 10 LK069 LK070 LK122 LK066 LK067 LK063 LK067 NA 
Date AnalyZed 10111102 10111102 10/11/02 10/11/02 10111102 10111/02 10111102 NA 
Time Analyzed 15:27 15:54 16:55 17:21 17:48 18:43 19:10 NA 

Sample Amount (ml) 10 10 10 10 10 10 10 NA 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA NA 

Dilution Factor I I I 1 1 I 1 NA 

COMMENTS Duplicate 

tert-Butanol (T8A) NOelO NOelO NOel0 NOelO NOel0 NO<IO NOelO NA 

Oichlorodinuaromethane (Freon®-12) NO<I NO<l NO<l NO<I NO<l NO<I NO<I NA 

1.2-DichloTotetrafluoroethane (Freon®-I 14) NO <I NO<1 NO<I NO<I NOel NO<I NO<1 NA 

Chloromethane NO<I NO<1 NO <I NO<I NO<1 NO<I NO<I NA 

Vinyl Chloride NO<I NO<1 NO<I NO<I NO<1 NO<1 NO<1 NA 

Bromomethane NO<I NO<I NO<1 NO<I NOel NO <1 NOel NA 

Chloroethane NO<l.P NO<I. P NO<I. P NO<I. P NO<I, P NO<I. P NOel,p NA 

Trichlorofluoromethane (Freon®-ll) NO<I NOel NOel NO<I NOel NO<I NO<I NA 

1.1.2-TrichlorotrifluoToethane (Freon®-113) NO<I NO<I NO<I NO<I NOel NO<1 NOel NA 

I.I-Oichloroethene NO<I NOel NO<I NO<I NO<I NOel NOe, NA 

Acetone NO<S NOeS NO<S NOeS NO<S NDeS NOeS NA 
, 

Carbon Disulfide NO<I NOel NOel NO<I NOel NOel NOel NA 

/ Methylene Chloride NO<I NOel NO<I NOel NOel NOel NO<I NA 

Methyl tert-butyl ether (MtBE) NO<2 NOe2 NOe2 NO<2 NO<2 NO<2 NOe2 NA 

trans-l.2-0ichloroethene NOel NO<1 NOel NO<I NOel NO<I NOel I NA 

1 .1-0ichloroethane NO<I NOel NOel NO<I NOel NO<I NOel NA 

cis-l.2-Dichloroethene NOel NO<l NO<l NO<l NOel NOel NOel I NA 

2-Butanone (MEK) NOeS NO<S NO<S NO<S NOeS NOeS NO<S NA 

Ojisopropyl Ether (DIPE) NO<I NO"'1 NO"" NO<1 NO"" NO"'! NO<! NA 

Chloroform NOel NO"'1 NO"'1 NO"" NOel NOel NO<I NA 

2-ethoxy-2-methyl propane (ETBE) NO<I NO<1 NO<I NO<I NO<I NOel NO<I NA 

1.1.1-Trichloroethane NO<1 NO<1 NOel NOel NO<1 NO<1 NOel NA 

tert-Amyl methyl ether (TAME) NO"" NOel NOel NOel NOel NO<l NOel NA 

Carbon tetrachloride NO<I NOel NOel NOel NOel NOel NOel I NA 

Benzene NOel NOel NOel NO<I NOel NO<l I NOel NA 

I .2 -Ojchloroethane NOel NO<1 NOel NOel NOel NOel I NOel NA 

Trichloroethane NOel NOel NOel NOel NOel NOel I NOel I NA 

1.2-0ichloropropane NO<1 NOel NOel NO<I NO<1 NO<I I NOel NA 

STomodichioromethane NO<l NO<I NOel NO<I NOel NO<l I NO<I I NA 

cis-l,3-0ichloropropene NO<1 NO<I NO<l NOel NO<I NO<l I NO<l NA 

4-Methyl-2-Pentanone (MISK) NO<S NO<S NOeS NO<S NO<S NO<S I NO<5 NA 

Toluene NO<1 NO<l NO<1 NO<1 NO<I NOel I NOel NA 

trans-l.3-Oichloropropene NO<I NO<l NO<1 NO<1 NO<I NOel I NO<l NA 

1,1.2-Trichloroethane NO<I NO<1 NOel NO<l NO~l NO<l I NO<l NA 

"\ Tetrachloroethene NO<l NO<1 NO<l NO<, NO<l NO<I I NOel NA 

) 
Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
u 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 
eTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

OCbdS_2 209' .. 2·101102 

Sample 10 LK069 LK070 LK122 LK066 LK067 LK053 LK067 NA 
Sample Amount (ml) 10 10 10 10 10 10 10 NA 

Oilution Factor 1 1 1 1 1 1 1 NA 

2·Hexanone NO<S NO<S NO<S NO<S NO<S NO<S NOeS NA 

Oibromochloromelhane NO<l NO<l NO<, NO<, NO<, NO<l NO<1 NA 

Chlorobenzene NO<l NO<l NO<l NOe, NO<, NO<l NO<l NA 

, ,1 ,1,2-Tetrachloroethane NO<1 NO<, NO<l NOel NO<l NO<, NOel NA 

Ethylbenzene NO<l NO<l NOel NOel j NO<l NO<l NOel NA 

meta- and para-Xylenes NO<l NO<1 NOel NOel NO<l NOe1 NO<l NA 

ortho·Xylene NO<l NO<l NO<1 NO<l NO<l NO<l NO<l NA 

Styrene NO<1 NO<l NO<l NOel NO<l NO<l NO<l NA 

Bromoform NO<, NO<l NO<l NO<, NO<, NO<1 NO<l NA 

',' ,2,2-Tetrachloroethane NO.:l NO.:1 NO<l NOel NO<, NO<l NO<l NA 

1,J-Oichlorobenzene NO<l NO<l NO<l NO"l NO<l NO<l NO<l NA 

1,4-0ichlorobenzene NO<1 NO<l NO<l NO<, NO<l NO<l NO<l NA 

1 ,2·0ichlorobenzene NO.:1 NO<l NOel NOel NO<l NO<l NO<l NA 

1 ,2,4-Trichlorobenzene NOel NO<l NO<l NO<l I NO<l NO<l NO<l NA 

Hexachlorobutadiene NO<l I NO<l NO<l NO<l NO<l NO<1 NO<l NA 

SURROGATES / j 

Oibromofluoromethane (Surrogate 1) 120% 124% 111% 112% 125% 118% 118% NA 
Toluene-d8 (Surrogate 2) 103°,(, I 106% 103% 104% 103% 104% 104% NA 

4-8romafluorobenzene (Surrogate 3) 120% 107% 112% 102% I 117% 110% 122% NA 

ml-milliliter • ~ Exceeds quantitation range 
~L = microgram per liter B. Compound detected in blank 
Concentrations reDorted in microQrams per liter (uq/L) P = Precision out of Earth Tech Limits but within EST limits 
NO< = Not detected above the reported limit of quantitation ac = LCS out of Earth Tech limits but within EST rimilS 
NA = NQt Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWED BY: Rag; Abraham 2,p.. 
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) TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 • ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51-TARGET COMPOUND LIST 

GCJLIS.2 ;'~~1-2.1m402 

Sample 10 Ambient Air LK064 LK075 LK07G LK078 LK079 LK082 LK081 
Date Analyzed 10114/02 10114102 10114102 10114/02 10114102 10114102 10/14/02 10114102 
TIme Analyzed 8:52 11:28 11:54 12:21 12:48 13:15 13:41 14:06 

Sample Amount (m!) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 . 

COMMENTS 

tert-Butanol (TBA) NO<10 NO<10 NO<10 NO<10 NO<10 NO<10 NO<10 I NOel0 

Oichlorodifluoromethane (freon®-12) NO<l NOel NO<l NO<l NO<1 NO<l NOe1 NO<1 

1 .2-0ichlorotetrafluoroethane (Freon®-114) NO<l NO<1 NO<l NO<1 NO<1 NO<l NOel NO<1 

Chloromethane NOel NOel NO<l NOel NO<l NO<l NOe1 NO<l 

Vinyl Chloride NOel NOel NOe1 NOe1 NO<1 NOel NOe1 NOe1 

Bromomethane NOel NOe1 NOel NOel NOe1 NOel NOe1 NO<, 

Chloroethane NOel NOel NO<l NOel NOe1 I NOel NOel NOel 

Trichlorofluoromethane (freon®-ll) NOel NOel NO<l NO<l NOel NOel NO<1 NOel 

1.1 .2-Trichlorotrifluoroethane (Freon®-113) NOel NO<l NO<, I NO<1 I NO<' I NO<1 NOel i NOel 

1 .1·0ichloroethene NOel NOel NOel NO<l NOe1 I NOel NO<1 i NOel 

\ Acetone NOeS NOeS NO<5 NO<S NO<S I NOeS NO<S NO<S 

) Carbon Disulfide NOe, NOel NO<l NO<l NOel NOel NOel I NOel 

Methylene Chloride NOel NOel NOel NO<, NO<l I NOel NOel NOel 

Methyl tert.butyl ether (MlBE) NOe2 NOe2 NO<2 NOe2 NOe2 I NOe2 NO<2 NOe2 

trans-l.2-Oichloroethene NOel NOel NO<1 NO<l NOel I NOel NOel NOel 

1 .1-0ichloroethane NO<l NDel NOel NOel NOel I NOel NOel I NOel 

cis-l.2-0Ichloroethene NOel NOel NOel I NOel NOel 
, 

NOel ND<1 i NOel I 

2-8utanone (MEK) NOeS NOeS NDeS NOeS NO<S I NOeS NOeS I NOeS ! 
Diisopropyl Ether (OIPE) NOel NO<l NOel NOel I NOe, I 

NOel NOe, I I NOel 

Chlorofonm NOel NOel NOel NOel NOe7 i NO<l NOe, I NOel 

2-ethoxy-2-methyl propane (ETBE) NO<' NOe1 NOe, NOel NOel I NOel NOel I NOe, , 
1.1.1· Trichloroethane NOe, NOel NOel NOel NOe, I NOel NOe, I NOe, 

tart·Amyl methyl ether (TAME) NOel NO"" NOe, NOe, NOel I NOel NOe, I NO"'l I 

Carbon tetrachloride NOel NO<l NO"'l NOe, NOel i 
; NO'" 1 NOel I NOel 

Benzene NOel NOel NOel NOel I NOel I NOel NOel I NOe, ! 

1.2-0ichloroethane NOel NOel NOel I NOe1 NOel i ~JDel I NOel ! NOel 

Trichloroethene NOel NOel NOel I NOel I NOel ! :\IOel I NOel ! NOe1 

1.2-0ichloropropane NOel NOel NOel I NOel NOel ! NO<1 i NO<l ! NOel 

Bromodichloromethane NOel NO<l NOel I NOel NO<l ! ND<1 I NOel ! NOel I 

tis-l.3-0ichloropropene NOel NO<l NOel I NOel NOe~ i NO<l I NOel i NOe, 

4-Methyl-2-Pentanone (MIBK) NOeS NOeS NO<5 NO<S I NOeS i :"JOe5 i NO<5 I NO<S 

Toluene NO<l NO<l NO"l NO<l NO'" i NO"l l NO", I NO<l 

trans-l.3.0ichloropropene NOel NOel NOel NOel NOel I NOel I NO<l I NOe1 ; 

1.1.2-Trithloroethane NO<l NOel NOel NOel NOel I NOel I :~Oel I NOel 

\ Tetrachloroethene NOel NOel NO<l NOel NOel I NOel I NOel I NOel 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANAL YllCAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
GCJ?,OS.2 ::O~'-:£-1,)1"Ol 

Sample 10 AmbienrAir LK064 ~K075 ~K076 LK078 LK079 LK082 LKOBl 
Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone NO<5,P NO<5,P ND<5,P NO<5,P NO<5,P NC<5,P NO<5,P NO<5. P 

Oibromoc:hloromethane NO<1 NO<l NO<l NO<l NO<l NO<l NO<1 NO<l 

Chlorobenzene NO<I NO<l NO<l NO<l NO<l NO<l NOel ND<1 

1.1.1.2-Tetrachloroethane NOel NO<l NOel NOel NO<l NO<l NO<l NO<l 

Ethylbenzene NO<l NO<l NO<l NOel NO<l NO<l NOel NO<1 

meta- and para-Xylenes NOel NO<l NOel NOel NOel NOel NO<l NOel 

ortho-Xylene NOel NOel NO<l NOel NOel NO<1 NOel NOel 

Styrene NOel NO<l NOel NO<1 NOel NOel NO<l NOel 

Bromoform NO<l NO<1 NOel NOel NOel NO<1 NOe~ NOel 

l,1.2.2-Tetrachloroethane NO<l NO<l NOel NO<l NOel NO<l NOel ND<l 

,.3-0ichlorobenzene NOe, NDel NOel NO<l NOel NO<l NOe, I NO<~ 

1.4-Dichlorobenzene NO<l NO<l NO<1 NO<l NOel NO<l NOel I NOel 

1.2-0ichlorobenzene NO<l NO'" NOel NO<, NOe' NOel NDe1 NOel 

1.2.4-Tric:hlorobenzene NO<' NOel NOel NOel NOel NOe, NOe~ NOel 

Hexachlorobutadiene NO'" NOel NO<l NOel I NOel NO"1 NOel NOel 

SURROGATES I 
Oibromofluoromethane (Surrogate 1) 103% 111°'" 112% 105% 117% I 117% 110% 113°,(, 

//~ 
.. ' \ I 

\ ' .>-.J 
Toluene-d8 (Surrogate 2) 102"'" 102% 105% 102"'" 103% 105% 103% 102% 

4-Bromofluorobenzene (Surrogate 3) 101% 102% 101% 103% 106% 109% 103% 106% 

ml=milliliter • = Excee<:ls quantitation range 
~ = microgram per liter 8 = Compound detected in blank 
Concentrations reported in microQrams per I~er (J,l!:I/l) P so Precision out of Earth Tech Umits but within EST limits 
NOe .. Not detected above the reported limit of quantitation ac = LCS out of Earth Tech limits but Within EST limits 
NA .. Not Applicable LCS = Laboratory Control Sample 

ANALYST Art perez REVIEWED BY: Ragi Abraham 12-Pt 
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TABLE C-1 ) 

VOLAnLE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND UST 

GCJMS.2 ~C'S1-2-'i':1 .... :: 

Sample 10 LK084 LK08S LK096 LK097 LK093 LK094 LK123 LK124 
Dale Analyzed 10114102 10114102 10/14102 10/14102 10114102 10114/02 10/14102 10114.02 
Time Analyzed 14:32 15:03 15:30 15:57 16:23 16:49 17:14 17:41 

Sample Amount (ml) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H2O) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 

COMMENTS 

tert-Butanol (TBA) NO<10 NO<10 NO<10 NO<10 NOelO I NO<lD NO<10 NO<10 

Oichlorodifluoromethane (Freon®-12) NO<l NOel NO<l NO<l NO<l NO<l NO<l ND<~ 

1.2-0Ichlorotetraftuoroethane (Freon®-114) NO<l NO<l NO<l NOel NOel NO<l NO<l NO<1 

Chloromethane NO<l NO<l NO<l NO<l NOel NO<l NO<l NO<1 

Vinyl Chloride NO<l NO<l NO<l NOel NOel NO<l NO<l NO<1 

Bromomethane NO<l NO<l NO<l NO<l NOel NO<l NO<l NO<~ 

Chloroethane NO<l NO<l NOel NOel NOel NOel NO<l ND<~ 

Trichlorofluoromethane (Freon®-11) NOel NOel NOe1 NOel NO"l NOel NO<l NCe, 

1.1.2-Trichlorotrifluoroethane (Freon®-113) NO<l NOel NO<l NOe, NO"l NO<1 NO<l NC"~ 

1.1-0ichloroethene NO<l NOel NO<l NO", NO"l NOel NOel NC"1 

Acetone NOeS NOeS NOeS NOeS NOeS NOeS NOeS NOe: 

. Carbon Disulfide NO<l NO<l NOel NOe, NO"l NOel NOel NC<~ 

Methylene Chloride NO<l NOel NO<1 NOe1 NO"l NO<l NO<l NDe~ 

Methyl lert-butyl ether (MISE) NO<2 NO<2 NOe2 NOe2 NOe2 NO<2 NOe2 NOeL 

trans-l .2-0ichloroethene NOel NOel NO<l NOel NO<l NOel NO<l NC<~ 

1 .l-Oichloroethane NO<l NO<l NO<1 NO<l NO<1 NOel NOe1 NOe' 

cis-l.2-0ichloroeth.ne NO<l NO"l NO<l NOel NOel NO<1 NOe1 NO<~ 

2-Butanon. (MEK) NO<S NOeS NOeS NO<S NOeS NO<S NOeS NO<5 

Oiisopropyl Ether (OIPE) NOe1 NOel NO<1 NOel NOel NOel I NOel NOe, 

Chloroform NOel NOel NOel NOel NOel NOel NO<1 NO", 

2-ethoxy.2-methyl propane (ETBE) NO<l NO<l NO<l NO<l NO<l NOel NO<l NO<1 

1 .1.1' Trichloroethane NO<l NOel NO<l NO<l NO<l NOel NOel NOel 

tert-Amyl methyl ether (TAME) NOel NOel NOel NO"l NO<l NOe, NO<l NOe1 

Carbon tetrachloride NOel NOel NOel NOel NO<l NO<l NO<l NO<1 

Benzene NO<l NO"'l NO<1 NO"'l NO<l NOel I NO<l ND<~ 

l.2-0ichloroethane NO<l NOel 1 NO<l NO<1 NO<1 NO<l NO<l ND<l 

Trichloroethane NO<l NO<l , NOel NO<l NOel NO<l NO<l NO<1 

1.2-Oichloropropane NOel NO<l I NOel NOel NOel NO<l I NO<l NOel 

Bromodichloromelhane NOel NO<1 NO<l NO<l NO<l NO<l NOel NOe7 

cis-l .3-0ichloropropene NO<l NO<l I NO"'1 NO<1 NO<l NO<l NO<l NOel 

4-Methyf-2-Pentanone (MISK) NOeS NOeS NOeS NO<S NO"'S NOeS I NOeS NO<S 

Toluene NOel NO<1 NO.:1 NO<1 NOel NOel NOel NO<l 

trans-l.3-Dichloropropene NO<l NO<l NO'" NO<1 NOel NO<l NO<l NOel 

1.1.2-Trichloroethane NO<l ND<l NO<l NOel NO,:l NO<l I NO<l NOel 

\ Tetrachloroethene NO<l ND"'l NO<l NOel NOel NO<l I NOel NO<l 

Continued on next page 

Page 3 of 6 



TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANAL VTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND UST 

(CONTINUED) 
GC/MS_2 20&"2·,0'402 

Sample 10 LK084 LK08S LK096 LK097 LK093 LKOS4 LK123 LK124 

Sample Amount (ml) 10 10 10 10 10 I 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone NO<S,P NO<S,P NO<S,P NO<S,P NO<S. P NO<S, P NOeS.p NO<S, p 

Oibromochloromethane NO<l NO<1 NO<l NO<l NO<l NO<l NO<l NO<1 

Chlorobenzene NO<1 NOel NOe1 NOel NO<l NOel NOel NOel 

l,l.1.2-Tetrachloroethane NOel NOel NOel NOel NO<1 NO<l NOel NOel 

Ethylbenzene NO<l NOel NO<1 NO<l NO<l NO<l NOel NOel 

meta- anel para-Xylenes NO<l NO<l NOel NOel NO<l NOel NO<l NOel 

ortha-Xylene NO<l NOel NO<l NOel NO<l I NOel NOe1 NOel 

Styrene NO<l NOel NOel NOel NOel NOel NOel NOel 

Bromoform NOel NOel NOel NOel NO<l I NOel NO"l NOel 

1.1.2,2-Tetrachloroethane NOel NOel NOel NOel NO<l NOel NOel NOel 

1.3·0ichlorobenzene NO<1 NOel NO<l NOel NO<l NOel NOel ND<l 

l,4-Dichlorobenzene NO<l NO<l NOel NOel' NOel NOe1 NOel NO"l 

l,2-0ichlorobenzene NOel NOel NOel NO<l NOei I NOe1 I NO<l NOel 

1,2.4-Triehlorobenzene NOel NO<l NO<l NO<l NOel NOel NOel NO<l 

Hexachlorobutadiene NOel NO<l NO<l NO"1 I NO<l I NO<; NOel I NOel 

SURROGATES I 

Oibromofluoromethane (Surrogate 1) 11S% 115% 117% 121% 119% I 126% 118% I 11S% 

Toluene-d8 (Surrogate 2) 104% 104% 106% 10S% 105°,(, 10S°,(, I 101% I 105% 

4-8romofluorobenzene (Surrogate 3) 110% 107% 106% 105% 106~(' I 10S% I 112% I 116% 

ml = milliliter -= Exceeds Cluantitation range 
~ '" microgram per liter B .. Compound detected in blank 

Concentrations reported in microRrams per liter [uq/L) P'" Precision out of Earth Tech Umits but within EST limits 
NO< = Not detected above the reported limit of quantitation ac = LCS out of Earth Tech limits but within EST limits 
NA .. Not Applicable LCS = Laboratory Control Sample 

ANALYST' Art perez REVIEWED BY: Ragj Abraham 4 

() 
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) TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANAL mCAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANa MAL Y AREA 3, FORMER MCAS EL TaRO, ORANGE COUNTY, CAUFORNIA 

, 

, 

\ 

,­
--' 

I 

GCIMS II 2 

Sample 10 

Date Analyzed 
Time Analyzed 

Sample Amount (m!) 
Purge Volume (m!) 
Vacuum (in. HP) 

Dilution Factor 

COMMENTS 

tert-Butanol (TeA) 

Dichlorodifluoromethane (Freon®-12) 

1.2-0ichlorotetrafluoroethane (Freon®-114) 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane (Freon®-11) 

1.1 .2-Trichlorotriflucrcethane (F reon®-113) 

'.l-oichloroethene 

Acetone 

Carbon Disulfide 

Methylene Chloride 

Methyl tert-butyl ether (MtBE) 

trans-'.2-0ich/oroethene 

1 .1-0ichloroethane 

cis-l .2-0ichloroethene 

2-Butancne (MEK) 

Oiisopropyl Ether (OIPEi 

Chloroform 

2-ethoxy-2-methyl propane (ETBE) 

1.1 ,1-Trichloroethane 

tert-Amyl methyl ether (T AMEI 

Carbon tetrachloride 

Beru:ene 

1.2-0ichloroethane 

Trichloroethene 

1.2 -oich loropropane 

Bromodichlaromethane 

cis-1 .3-Oichloroprapene 

4-Methyl-2-Pentanone (MIBK) 

Toluene 

trans-l.3-0ichloropropene 

, .1 .2-T richloroeth.ane 

Tetrachloroethane 

51-TARGET COMPOUND UST 

LK094 LK090 LK091 U<125 
10114102 10114102 10114102 10114102 

18:26 18:53 19:20 19:46 
10 10 10 10 
NA NA NA NA 
NA NA NA NA 
1 1 , , 

Duplicate 

NOel0 NOel0 NOel0 Noel0 

NOel NOe, NOe, NOe, 

NOe, NOe1 NOe1 NOe1 

NOel NOel NOel NOe1 

NOel NOel NOel NOe, 

NOel NOel NOel NOel 

NOel Noe1 NOe1 NOe1 

NOe1 , NOel NOel NOel 

NOel NOel Noe, NOel 

NOel NOe1 NO<l NOel 

NOeS NOeS NOeS NO<S 

NO<l NOel NOel NOel 

NOel NOel NOel NOe1 

NOe2 NOe2 NOe2 NOe2 

NOe' NOel NOe1 No<l 

NOel NOel NO<l NOe1 

NOel NOel NOe, NOe, 

NOeS NOeS NOeS NOeS 

NOel NOel NOe, NOel 

NOe, NOel NOel NOel 

NOel NOel NOel I Noe, 

NOe, NOel NOel NOe, 

NOel NOel NOel NOel 

NOe, NOel NOel NOel 

NOe, NOel NOe' NO<l 

ND'" NOel NO'" NO"'l 

NOe, NOel NOe, I NOe, 

NOel NOe' NOel NOe, 

NOel NOel NOel NO<' 

NO<, NOe, I NOel NOel 

NDeS NOeS NO<S NOeS 

NOe, NOel I NOel NOel 

NOel NOel NO<l NOel 

NOel NOel NOel NOel 

NOel NOel NO<l NOel 

Continued on next page 
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LK087 LK088 I LK088 
10114102 10114102 , 10114102 

20:13 10:40 I 21;06 
10 10 I 10 
NA NA I NA 
NA NA I NA 
1 1 I 1 

I Duplicate 

NOel0 NOelD I NDelD 

NOe, NOel I NOel 

NOe1 NOel i NOe' 

NOe1 NOe1 i NOel 

NOel NOe, I NOe, 

NOel NOel I NDel 

NOel NOel i NOe1 I 

NOel NOel I NOel I 

NOe1 NOe, . NOe, 

NOe, NOe, . 
NOe, , 

NOeS ~JO<: : :'-lOeS 

NOel NOel ~ ~JOel 

NOel NOel i NO<l 

Noe2 Noe2 , NOe2 

NOe' NOe, , NDel 

NOel Noe, I NOe, 

Noe, NOe, i NOe' 

NOeS NOeS : "lOeS 

Noe1 NO<l i 'JOel 

NOel NOel j '~Oel 

Noe, I NOel I NO<, 

NOel NOel ! ND<1 I 

NOel NOel r NOe1 

NOe1 NO<l I NOel 

NO<l NOel I NOe, 

NOel NOel i NO<l 

NOel NOel , NO",' , 
NOel NDel i NO"" 

No<l NOel I NOel 

No<l NOe, I NO<l 

NOeS NOeS I NOeS 

NO<l NOe1 I NOe1 

NOe, NOel I NOel 
I 

NOel NOel I NO<l 

NOel NOel I NO<l 

:OSI1·2·1D1.02 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

I 
NA 

NA 

NA 

NA 

NA 

NA 

I NA 

NA 

! NA 

NA 

I NA 

I NA 

I NA 

NA 

NA 

I NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
() 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 
CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND UST 
(CONTINUED) 

GCMSII2 2091·~·'O"'O: 

Sample 10 LK094 LK090 LK091 LK125 I LK087 LK088 LK088 NA 
Sample Amount (ml) 10 10 10 10 I 10 10 10 NA 

Dilution Factor 1 1 1 1 I 1 1 1 NA 
2-Hexanone NO<5,P NO<5,P NO<5,P NOe5. P I NO<5,P NO<5,P NOe5,p NA 

Oibromochloromethane NO<l NO<l NOel NO<l I ND<l NO<l NO<l NA 

Chlorobenzene NO<l NOel NOel NOel I NO<l NO<l NO<l NA 

1 ,1.1,2-Tetrachloroethane NO<l NO<l NO<l I NO<l I NOel NO<1 NO<l NA 

Ethylbenzene NOel NOel NO<l NOel i ND<l ND<l ND<l NA 

mela- and para-Xylenes NO<l NOel NO<l NOel I NOel NOel NO<l NA 

ortha-Xylene NOel NOel NO<l NOel I NO<l NOel NOel NA 

Styrene NOel NOel NO<l I NOe, I NOe, NOel NOel NA 

Bromoform NOel NO<l NO<l NO<l I NOe, NO<l NO<l NA 

1.1.2.2-Tetrachloroethane NO<l NO<l NO<l NO<l i NOe, NOe, NO<l NA 

, ,3-Dichlorobenzene NO<l NO<l NOel I ND<7 j NC;;<l I NO<1 NOel NA 

1.4-0iehlorobenzene NOel NO<l NO<l I NO<l i NDel I NOel NO<l I NA 

1 .2-0ichlorobenzene NOel NO<l NO<l NOel ; NOe, NO'" NOel NA 

1.2.4-Triehlorobenzene NOel NO<l NO<l NOel I NO<l NO'" NOel I NA 

Hexachlorobutadiene NOel NO<l NO<l I NO<l I NO<l I NOel NO<l i NA 
SURROGATES I i I 

Dibromotluoromethane (Surrogate 1) 113°'" 114% 117% 116% i 120% 119% 115% , NA 

Toluene-d8 (Surrogate 2) 104% 103% 107% 100% I 105% 105% 105% I NA 

4-Bromofluorobenzene (Surrogate 3) 107% 106% 110% 104% I 111% 110% 105% I NA 

ml" milliliter • = Exceeds quantitation range 
!o'!l/L A microgram per liter B = Compound detected in blank 
Concentrations reported in microqrams per liter ().(q/L) P" Precisien out of Earth Tech Limits but within EST limits 
NO< = Not detected above the reported limit of quantitation QC· LCS cut of Earth Tech limits but within EST limits 
NA • Not Applicable LCS .. Laboratory Control Sample 

ANAL VST' Art Perez REVIEWED BV' Ragi Abranam ~ 
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'\ TABLE C-1 
) 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51-TARGET COMPOUND UST 

GCiMS.2 2091-2-101fD::i 

SlimplelD Ambient Air LK099 LK100 LKl02 LKl03 I LKl05 LK106 LK108 
Date Analyzed 10115102 10115/02 10/15102 10/15i02 10115i02 I 10115102 10/15102 10/15102 
Time Analyzed 7:48 10:46 11 :11 11:35 11:58 12:22 12:45 13;09 

Sample Amount (ml) 10 10 10 10 I 10 I 10 10 10 
Purge Volume (ml) NA NA NA NA I NA I NA NA NA I 

Vacuum (in. HP) NA NA NA NA NA I NA NA NA 
Dilution Factor 1 1 1 1 I i I 1 1 1 

COMMENTS I I 
tert-Butanol (TBA) NOel0 NOel0 NOelO NOe~O I NO<lO I NO<lO NO<10 NO<10 

Oichlorodifluoromethane (Freon®-12) NO<l NO<l NO<l NOel I NO<l NOel NO<l NOel 

1.2-0ict1lorotetrafluoroethane (Freon®-ll4) NOel NOel NOel NOel ! NOe' NOel NOel NO"l 

Chloromethane NO<l NOel NO<l NO<l ! NO<l NO<l NOel NOel 

Vinyl Chloride NOel NO<l NO<l NOel ! NO<l I NOel NOel NOel 

Bromomethane NOel NOel NOel NDel i NOe' I NOel NOel NOel 

Chloroethane NOel NOel NOel NOel I NOel , NOel NOel NOel 

Trichlorofluoromethane (Freon®-l') NOel NOel NOel NOel No<, I NOel NOel NOel 

1.l.2-Trichlorotrifluoroethane (Freon®-ll3) NO<l NOel NOel NDel 
, 

~-JD<l I NOel NOel NOel , 
l.l-oichloroethene NOel NOe' NOel NOel I NOe, I NOel NOel NOe, ! 

Acetone NOe5 NOeS NOeS NOeS 
, 

ND<5 i NOe5 NOeS NOeS ; -
Carbon Disulfide NOel No<l NO<l NO<' j NC<l I NOe, NOel NOel 

/ 
t Methylene Chloride NO<l NO<l NO<l NOel i NOel I NOel No<l NOel 

Methyl tert-butyl ether (MtSE) NOe2 NOe2 NOe2 NO<, , NO<2 I NO<2 Noe2 NOe2 

trans-l.2-Dichloroethene NOel NO<l NO<l NOel NC<1 I NOel NOel NO<l 

1 .1-0ichloroethane NO<l NO<l NOel NO<1 I NOel I NOel NOel NOel 

cis-l.2-0ichloroethene NOel NOe1 NOel NOe; 
, 

:--JOel I NOel NOel NOel I 

2-Butanone (MEK) NO<5 NOeS NOeS NDe: , NOeS I NO<S NO<S NOeS 

Oiisopropyl Ether (OIPE) NOel NO<l NOel NO<~ ; NOel i NO<l NOel NO<l 

Chloroform NOel NO<~ NO<l NOel i ~O<l I NO<l NO<l NO<l 

2-ethoxy-2-methyl propane (ETBE) NOel NOel NOel NOel ! NOel NO<l NOel NOel 

1.1.1-Trichloroethane NO<l NOel NOel NOe, i NO<, NO<l NOel NO<l 

tart-Amyl methyl ether (TAME) NOel NOe' NOel NO<l ! NOel NO<l NO<l NOel 

Carbon tetrachloride NOel NO<, NO<l NOe, I NO<l NOel NO<l NO<l 

Benzene NO<l NO<l NO<l NOel I NO<l NO<l NO<l NO<l 

1.2-0ichloroethane NO<l NO<l NO<l NOel I NOel NO<l NO<1 NOel 

Trichloroethene NO<l NO<l NOel NOe~ I NO<l NO<l NO<l NOel 

1.2-0ichloropropan& NO<l NOel NOel NOel i ND<1 NOel NOel NOel I 

Bromodichloromethane NO<l NO<l NO<1 NOe! j NOe! NO<l NOel NOe! I 

cis-l.3-0ichloropropene NOel NOe~ NO<l NOel I NOe1 NO<1 NOel NO<l I 

4-Methyl-2-Pentanone IMIBK) NOeS NOe5 NOeS NOeS I NO<S NOe5 NOeS NOeS 

Toluene NOel NOel NOel NO<l I NOel NO<1 NOel NOel 

trans-l .3-Oich loropropen e NO<1 NO<l NOel NOe! I NOel NOel NOel NOel 

1.1.2-Trichloroethane NOe! NOel NO<l NOel I NO<l "- NOel NO<; NOel 

"\ Tetrachloroethene NOel NOel NO<l NOe1- I NOel NOel NOel NO<1 

) 

Continued on next page 

Pagel"''' 



TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51-TARGET COMPOUND UST 

(CONTINUED) 
GC/MS II 2 2Qg'-2-'O'SD2 

Sample 10 Ambient Air LK099 LK100 LK102 LK103 I LK105 LK106 LK10S 
Sample Amount (ml) 10 10 10 10 10 10 I 10 10 

Oil ution Factor 1 1 1 1 1 1 1 1 

2-HlOOInone NO<S,P NO<S, P NO<5.P NO<S_P NO<5. P NO<S, P I NO<S, P NOe5, P 

Oibromochloromethane NO<l NO<l NO<l NOel NO<l NOel NOel NO<l 

Chlorobenzene NO<l NOel NOel NO<1 NO<t NO<l NO<l NOel 

1,1,1,2-Tetrachloroethane NO<l NO<l NO<l NOel NOel I NO<l NOe1 NO<1 

Ethylbenzene NO<1 NO<l NO<l NOel NOel NOe~ NOe1 NO<l 

meta- and para-Xylenes NO<l NO<l NO<l NO<1 NOel NOe1 NO<l NO<l 

ortho-Xylene NO<l NO<l NO<l NO<1 NOel NO<l NOel NO<l 

Styrene NO<l NO<l NOel NOel NO<l NOel I NOel NOel 

Bromoform NOel NO<l NO<l NO<l NO<l I NOel NOel NOe1 

1.1,2,2-Tetrachloroethane NO<1 NOel NO<l NO<l I NO<. i NO<l I NO .. , NO". 

l,3-0ichlorobenzene NOel NO<l NO<1 NO<1 NO<! I 1'10<1 I ND<1 NO<l 

1.4-0ichlorobenzene NOel NO<l NO<l NO<l NO<l I ~JD<~ I NOe1 NO<l I 

1,2-0ichlorobenzene NO<l NOel NO<l NO<l NOe' I NOel i NO<l NOel 

1,2,4-Trichlorobenzene NO<l NO<l NOel NOel NO<' 
I 

NOel i NOel NO<l I 
Hexachlorobutadiene NO<l NO<l NO<l NO<l NOel I NO<1 1 NO",! NOel '. 

SURROGATES I I ! 

Oibromofluoromethane (Surrogate 1) 106% 110% 112% I 106% I 112% ! 115% I 10S% 113% 

Toluene-dS (Surrogate 2) 101% 101% 108% 106% 104% I ~05% 
, 

102% i 104% 

4-Bromofluorobenzene (Surrogate 3) 105% 107% 1070,(, I 106% 107% I 1C6~~ I 1 OS 0", 104% 

ml = milliliter ... Exceeds quanlitation range 
~ .. mierogram per liter B = Compound detected In blank 
Concentrations reported in microqrams per lit!!r (1lQ1l) P = PreciSion out of Earth Tech Limits cut '."Ilthin EST limits 
NOe = Not detected above the reported limit of quantitation ac • LCS out of Earth Tech limits ~ut within EST limits 
NA • Not Applicable LCS = Laboratory Centrol Sample 

ANALYST: Art perez R;'JIEWEO BY' Rag; Abraham 
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) TABLE C·1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 - ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CAUFORNIA 
51·TARGET COMPOUND UST 

GC'MS.2 2081-.-10150:< 

Sample 10 LK109 LK125 LKl14 LKl15 LK127 LKlll LKl12 LKll2 
Date Analyzed 10115102 10115102 10115/02 10115102 10115102 10115/02 10115102 10115/02 
Time Analyzed 13:33 13:57 14:21 14:46 15:11 15:35 16:01 15:25 

Sample Amount (ml) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H,O) NA NA NA NA NA NA NA NA 

Oi lution Factor 1 1 , , 1 1 1 1 

COMMENTS I DLlplicate 

tert-Butanol (TBA) NO<10 NO<ID NO<lO I NOel0 NOelO NOelD NOelO NOelO 

Oichloroditluoromethane (Freon®-12) NOel NO<l NOel NO<l NOel NOel NOel NOel 

1,2-Dichlorotetrafluoroe1hane (Freon®-114) NO<l NO<1 NOel I NOel NOel NOel NO<l NOel 

Chloromethane NO<1 NO<1 NOel I NOel NO<1 NOel NO<1 NO<1 

Vinyl Chloride NO<1 NO<l NOel I NOel NOel NO<l NO<1 NO<l 

Bromomethane NOel NO<1 NOel I ND<1 NO<l NOel NO<l NOel 

Chloroethane NO<l NOel NOe1 r-lOel NOel NO<1 NO<1 NOe1 

Trichlorofluoromethane {Freon®-1 1) NOel NOel NOel I ~,O<l NO<l NOel NO<l NO<l 

1,1,2-Trichlorotrifluoroethane (Freon®-113) NO<l NOel NOel I NOel j NOel NO<1 NO<1 NO<l 

l,l-0ichloroethene NO<l NO<l NO<l I NO<l NO<l NO<l NO<l NO<l 

- Acetone NO<5 NO<S NO<5 NO<5 NOeS NO<5 NO<5 NOeS - I j Carbon Disulfide NOel NOel NOel :-J0<1 NO<l NOel NO<1 NO<l 

Methylene Chloride NO<l NOel NOel I NOel NO<l NOel NO<l NO<l 

Methyl tert·butyl ether (MtBE) NO<2 NO<2 NOe2 I NOe2 I NOe2 NO<2 NO<2 NO<2 

trans·l.2-0ichloroethene NO<l NO<l NOel tlD<l NO<l NO<l NO<1 NO<l 

l.l-Dichloroethane NO<l NO<l NO<l NO<1 NOe, NOel NO<l NOel 

cis-l .2-0ichloroethene NOel NO<l NOel I 
I 

NOel I NOel NOel NO<l NO<1 

2-Butanone (MEK) NO<5 NO<5 NO<5 ! ~jQ<5 NOeS NOe5 NO<5 NO<S 

Oiisopropyl Ether (OIPE) NO<l NO<l NO<l I NO<l ND<1 NO<1 NO<1 NO<1 

Chloroform NOel NOel ND<1 I NO<1 NOel NOel NOel NOel 

2-ethoxy.2.methyl plopane (ETBE) NOel NO<l NOel j NOel I NO<l NOel NOel NO<1 , 
1.1.1-Trichloroethane NOel NOel NOel NOel NOel NOel NOel NOel 

lert·Amyl methyl ether (TAME) NO<l NOel NOel I NO<l NO<l NOel NO<l NO<1 

Carbon tetrachloride NOel NOel NOel NOel NOe1 NO<l NO<l NDel 

Benzene NOel NO<l NO<1 I NOel NO<1 NO<l NOe1 NO<l 

1.2·0ichloroethane NOel NOel NOel NOel NOel NO<l NOel NOel 

Trichloroetl1ene NOel NOel NOel NOel NOel NOel NOel NO<l 

1.2-0ichloropropane NOel NO<l NOel NOel NO<l NOel NOel NO<l 

Bromodichloromethane NOel NOel NO<l NO<l NOel NOel NOel NO<l 

cis-l.3·0ichloropropene NOel NOel NO<l NOe1 NOel NOel NOel NO<l 

4-MethYI-2-Pentanone (MIBK) NO<S NO<S NOe5 NOeS NOeS NOeS NO<S NO<S 

Toluene NOel NO<l NOel NO<l NOel NOel NOel NOel 

trans-l.3·Dichloropropene NOel NOel NO<l NOel NO<1 NOel NOe1 NOel 

1.1.2-Trichloroeihane NOel NOel NOel NOel ND'Sl NOel NOel NO<l .. 
\ Tetrachloroethene NOel NO<l NOel NO<l NOel NOel NOe1 NO<l 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 • ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51·TARGET COMPOUND LIST 

(CONTINUED) 
Gc:n.IS.2 2091-2-101502 

Sample 10 LKl09 LK126 LKl14 LKl1S LK127 U<111 LKl12 LK112 
Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2·Hexanone NO<S.P ND<S. P NO<S.P NO<S.P NO<S. P NO<S. P NOeS. P NOe5.p 

Oibromochloromethane NO<l NOel NOel NO<l NOel NOel NO<l NOel 

Chlorobenzene NO<l NO<l NOel NOel NOel NOel NOel NOel 

1.1.1.2-Tetrachloroethane NO<l NOel NOel NOel NOel NOel NO<l NO<l 

Ethyfbenzene NO<l NO<l NOel NOel NOel NO<l NO<l NO<l 

mela- and para-Xylenas NO<l NO<l NO<l NOel NOel NO<l NOel NO<l 

gltho-Xylene NO<l NOel NOel NO<l NO<l NO<l NO<l NOel 

Styrene NO<l NOel NO<l NO<l NOel NO<l NO<l NO<l 

BromCiform NO<l NO<l NOel NOel NO<l NO<l NO<l NO<l 

1.1.2.2-Tetrachloroethane NO<l NOel NOel NO<l NO<l NO<l I NOel NOel 

1 .3.0ichlorobenzene NOel NOel NOel ND<l NOel NO<l NOel NO<l 

lA-Oichlorobenzene NO<l NO<l NOel NO<l NO<l NO<l I NO<l NO<l 

1.2-0ichlorobenzene NOel NO<l NO<l NO<l I NO<l NO<l I NO<l NOel 

1.2.4-Triehlorobenlene NO<l NO<l NO<l NO<l NOel NO<l I NO<l NOel 

Hexachlorobutadiene NO<l NO<l NOel I NOel I NOel NOel I NOel I NOel .--'''-
SURROGATES I I 

Oibromofluoromethane (Surrogate 1) 123·'" 118% 119% 119% I 121% 116°'" ! 120% 118% 
i,- ) 

Toluene-d8 (Surrogate 2) 107% 104% 102% 104% I 106% 104% I 104% 102% 

4-Bromofluorobenzene (Surrogate 3) 110% 107% 111°", 110% I 111% 110·", I 114% 110% 

ml = milliliter - = Exceeds quantitation range 
~IL = microgram per liter B = Compound detected in blank 

Concentrations reported in microQrams per liter (IlQILl P = Precision out of Earth Tech Limits but within EST limits 
NOe .. Not detected above the reported limit of quantilation QC = lCS out of Earth Tech limits but within EST limits 
NA = Not Applicable LCS = Laboratory Control Sample 
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,j METHODS AND PROCEDURES FOR 
THE ANALYSIS OF SOIL GAS SAMPLES 
FOR VOLATILE ORGANIC COMPOUNDS 

Soil gas samples were collected from Tediar™ bags using a glass syringe fitted with a disposable 
needle and a gas-tight valve. Immediately following collection, the samples were introduced into a 
purge and trap autosampler and then automatically transferred into a gas chromatograph/mass 
spectrometer (GCMS) for analysis. Soil gas samples were analyzed for fifty-one (51) volatile organic 
compounds (VOCs). .... 

Reporting limits for the target compounds are listed in Earth Tech's Project Quality Control Criteria 
for Soil Vapor/Ambient Air Samples (Table 1). A series of quality assurance/quality control 
(QAlQC) analyses were perfonned prior to, during, and following the analysis of the soil gas 
samples. 

SURROGATECO~OUNDS 

Three (3) surrogate compounds were added to all analyzed samples. Surrogate compound 
concentrations were within the calibration range. The percent recovery of the surrogate compounds 
was calculated and reported with soil gas sample results. The acceptance goal for surrogate recoverv 
is ±25 percent difference from the true concentration of the surrogate compounds. Surro~at~ 

. compounds added to each sample analysis run included dibromofluoromethane, toluene-dS. and 4-
\ bromofluorobenaene, each at a concentration of25 IlglL. 

INITIAL MULTI-POINT EQUIPMENT CALIBRATION 

The GC/MS used for soil gas analysis was calibrated using high-purity solvent-based standards 
obtained from certified vendors. Standards were typically prepared in high-purity methanol or 
dodecane solvent. Calibration was performed using solvent-based standards at varying concentration 
levels. When necessary. stock solvent-based standards were diluted to an appropriate concentration. 
Diluted standards were prepared by introducing a known volume of stock solvent-based standard into 
a known volume of high-purity solvent. 

Initial GC/MS calibration was performed for the target compounds. The GCIMS was calibrated 
using a minimum of five standard injections to establish a multi-point calibration curve. The lowest 
standard was not higher than five times the method detection limit. The percent relative standard 
deviation (%RSD) of the response factor (RF) for each target compound did not exceed the criteria 
specified in the EPA Method 8260B and the LARWQCB guidelines. Identification and quantitation 
of compounds in the field was conducted under the same analytical conditions as for the initial 
calibration. 

LABORATORY CONTROL SAMPLE 

A laboratory control sample (LCS) from a source or a lot number other than the initial calibration 
'\ standard was analyzed to verify the true concentration of the initial calibration standard. The percent 

) difference for each compound is listed in EST's Project Quality Control Criteria for Soil 
Vapor/Ambient Air Samples (Table D-2). Items listed in bold type were modified from the proposed 
original listed in Table D-l. The Earth Tech Project Manager approved these changes prior to the 



TABLE 0-1 

Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

! i 

! Project Decision i Reporting Umit 
Analyte ! Threshold- i Required 

Volatile Organic Compounds (modified SW8260 or TO-14) (JJg/L) 

1,1,1,2-Tetrachloroethane 1 1 

1,1,1-Trichloroethane 1 1 

1,1,2,2-Tetrachloroethane 1 1 

1,1,2-Trichloroethane 1 1 

1,1,2-trichlorofluoroethane (F113) 1 1 

1,1-Dichloroethane 1 1 

1.1-Dichloroethene 1 1 

1.2-dichlorotetrafluoroethane (F114) 1 1 

1,2-Dichloroethane 1 1 

1,2-Oichloropropane 1 1 

2-Butanone (MEK) 1 1 

2-Hexanone 1 1 

4-MethyI-2-Pentanone (MIBK) 1 1 

Acetone 1 1 

Benzene 1 1 

Bromodichloromethane 1 1 

Bromoform 1 1 

Bromomethane 1 1 

Carbon diSulfide 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroethane 1 1 ! 
Chloroform 1 1 

Chloromethane 1 1 

ds-1,2-Dichloroethene 1 1 

cis-1,3-Dichloropropene 1 1 

Dibromochloromethane 1 1 I 
I 

Dichlorodifluoromethane (F12) 1 1 I 
di-Isopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 1 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 1 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

I 

I 

Accuracy (%R)Q 

MSIMSD LCS 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.s '1 75-125 

n.a 75-125 

n.s 75-125 

n.s 75-125 

n.s 75-125 

/ 
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TABLE 0-1 

Earth Tech's Project Quality Control Criteria for Soil VaporiAmbient Air Samples 

Project Decision Reporting Limit Precision 
(RPD) 

Accuracy (O/OR)II 

Analyte Threshold" Required MSIMSD LCS 
Tetrachloroethene 1 

Toluene 1 

trans-1.2-Dichloroethene 1 

trans-1.3-Dichloropropene 1 

Trichlorofluoromethane eF11) 1 

Trichloroethene 1 

Vinyl chloride 1 

m-xylene 1 

o-xylene 1 

p-xylene 1 

1.2,4-Trichlorobenzene 1 

1.2-Dichlorobenzene 1 

1.3-Dichlorobenzene 1 

1,4-Dichlorobenzene 1 

Hexachlorobutadiene 1 

Atmosphenc Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
1J9/L = micrograms per liter 

LCS = laboratory control sample 
EPA ., U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million, volume 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

n.a. 

RPD 
%R 
MSD 

20 n.a 

20 n.a 

40 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

= not applicable 

relative percentage of difference 
percent recovery 

= matrix spike duplicate 

75-125 

75-125 

60-140 

! 75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

I 75-125 

75-125 

• Project Decision Threshold is equal to the Reporting Umit. Decision Threshold for the hot spot determination is 300 1J9/L 
total VOC concentration. 
b Laboratory-specific performance criteria. 

"Target analytes for TO-14 only. 



TABLE 0-2 

EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

[ Project Decision! Reporting Limit 
Analyte . Threshold" . Required 

Volatile Organic Compounds (modified SW8260 or TO-14) (jJg/l) 

1.1.1.2-Tetrachloroethane 1 1 

1.1.1-Trichloroethane 1 1 

1.1.2.2-Tetrachloroethane I 1 I 1 , 
1.1.2-Trichloroethane 1 1 

1.1.2-trichlorofluoroethane (F113) 1 I 1 

1,1-0ichloroethane 1 1 

1 ,1-0ichloroethene 1 1 

1.2-dichlorotetrafJuoroethane (F114) 1 1 

1.2-Dichloroethane 1 1 

1.2-Dichloropropane 1 I 1 

2-Butanone (MEK) i 1 5 I 
2-Hexanone I 1 5 

4-Mathyl-2-Pentanone (MIBK) I 1 5 

Ac:etonll 1 5 

Benzene 1 1 

Bromodichlorornethane 1 1 

Bromoform I 1 1 

Bromomethane 1 1 

Carbon disulfide I 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroelhane I 1 1 

Chloroform 1 1 

Chloromethane 1 1 

cis-1.2-Dichloroethene 1 1 

cis-1.3-0ichloropropene 1 1 

Dibromochloromethane 1 1 

Dichlorodiftuoromethane CF12) 1 1 

di-Isopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 2 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

TeniaI)' butyl alcohol 1 10 

Precision 
(RPO) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

40 

40 

40 

40 

20 

20 

20 

20 

30 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

30 

20 

20 

30 

40 

Accuracy ~A.R)~ 

MSIMSD LCS 

n.a 75-125 

n.s 60-140 

n.a 75-125 

n.B 75-125 

n.B 75-125 

n.s 75-125 

n.B 75-125 

n.s 75-125 

n.B 60-140 

n.s 75-125 

n.a 60-140 

n.a 60-140 

n.a 60-140 

n.a 60-140 

n.s 75-125 

n.a 75-125 

n.s 75-125 

n.s 75-125 

n.a 70-130 

n.s 75-125 

n.a 75-125 

nos 75-125 

nos 75-125 

n.a 75-125 

n.a 60-140 

nos 75-125 

nos 75-125 

n.a 75-125 

n.B 75-125 

n.a 75-125 

n.a 75-125 

n.B 70-130 

noB 75-125 

n.a 75-125 

n.a 70-130 

n.a 60-140 

/ 
\ 

'. 
" , 
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TABLE 0-2 

EST's Project Quality Control Criteria for 5011 Vapor/Ambient Air Samples 

Project DeCision 'I! Reporting Limit Precision 
(RPD) 

Accuracy (%R)b 

AnBlyte Threshold" Required MSIMSD LeS 
Tetrachloroethene 1 

Toluene 1 

trans-1.2-Dichloroethene 1 

trans-1 .3-Dichloropropene 1 

TrichlorofluoromethBne (F11) 1 

Trichloroethene 1 

Vinyl chloride 1 

m-xylene 1 

o-xylene 1 

p-xylene 1 

1.2.4-Trichlorobenzene 1 

1.2-Dichlorobenzene 1 

1.3-Dichlorobenzene 1 

1,4-Dichlorobenzene 1 

HexBchlorobutadiene 1 

Atmospheric Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
~gJL. EO micrograms per liter 
LCS = laberate!}' contrel sample 
EPA = U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv '" parts per million. velume 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

n.a. 
RPD 
%R 
MSD 

20 n.B 

20 n.B 

40 n.B 

20 n.B 

20 n.B 

20 n.a 

20 n.B 

20 n.a 

20 n.B 

20 n.a 

20 n.a 

20 n.B 

20 n.B 

20 n.a 

20 n.B 

20 n.a 

20 n.a 

20 n.a 

20 n.a 

20 n.B 

I: not applicable 

= relative percentage of difference 
= percent recovery 
= matrix spike duplicate 

7~125 

7~125 

60-140 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

7~125 

• Project Decision Threshold is equal to the Reporting Limit. Decision Threshold for the hot spot determination is 300 Ilg/L 
total VOC concentration. 
o LBborBto!},-specffic performance criteria. 

'Target analytes for TO-14 only. 

Analytes that are in bold type have modified LeS Percent Recovery values that were approved by the Earth Tech. Inc. 
Project Manager prior to the beginning of the project. 



beginning of the project. Values that were outside of Earth Tech's Project Quality Control Criteria 
(Table D-l) but were within EST's Project Quality Control Criteria (Table D-2) were noted with the 
appropriate qualifier. 

INITIAL CALIBRATION VERIFICATION 

A daily Initial Calibration Verification (lCV) analysis was perfonned. which consisted of a sample at 
the mid-point concentration of the initial calibration using the calibration standard solution. The 
Relative Percent Difference (RPD) for each compound is listed in the Project Quality Control Criteria 
for Soil Vapor/Ambient Air Samples provided in Appendix A. Daily ICV was performed prior to the 
first sample analysis of the day. 

END OF DAY GC TEST RUN 

A LCS was analyzed at the detection limit concentration when the soil gas samples showed no 
detectable concentrations of volatile organic compounds. The recovery for each compound was at 
least 50 percent of the true concentration of that LCS. If these criteria were not met, an additional 
LCS was analyzed to satisfy these criteria. 

BLANK INJECTIONS 

The syringes used for soil gas sample collection were filled with ambient air or high-purity carrier­
grade gas from a compressed gas cylinder. The ambient air or high-purity gas was analyzed daily 
before running samples. The blank injection served to detect contamination of the syringe to be used 
for sampling and verified the effectiveness of equipment decontamination procedures. 

DECONTAMINATION PROCEDURES 

Syringes used for sampling were decontaminated prior to initiation of sampling. Decontamination of 
the syringes was conducted by baking in the gas chromatograph oven. Baked syringes were allowed 
cool down to ambient temperature before further sampling. 

/ ' 

I' 
\.J 



" Table F·1: Details of Perimeter Soil Gas Sampling - RSE Investigation 

WelllD Round 

PZ1 

2 

PZ2 2 

2 

PZ3 

2 

PG1S 

2 

PG1M 

) 2 

PGlD 

2 

PG2S 

2 

PG2M 

2 

PG2D 

2 

PG3S 

2 

2 

PG3M 

2 

2 

EPAID 

LK266 

LK267 

LK314 

LK265 

LK315 

LK268 

LK316 

LK269 

LK304 

lK270 

lK305 

lK271 

LK303 

i 

l ! Earth Tech ID 

I M 3-PZ1SG-S01·DOOQ 

I M 3-PZ1SG-D02-DOOO 

! M3-PZ01SG-S01-D0321 

I 
! M 3-PZ2SG-S01·DOQO , 
I 
! M3-PZ02SG-S01-D0321 
I 

I M 3-PZ3SG-S01-DOOO 

I M3-PZ03SG-S01·D0321 
I 
! 
I M 3-PG1 SSG-S01-DOOO 
I 
I 

I M3-PG01 SSG-S01-D0320 
I 
I M 3-PG1MSG-S01-DOOO 
! 
I 

I M3-PGO 1 MSG-S01-D0320 , 
! 
I M 3-PG1 DSG-S01-DOOO 
I 

I 
: M3-PG01 DSG-S01-D0320 , 
I 

I 
i 
I 

l 
! 
! 
I 

Date of Sample i Sample Type 
collection I , 
1213I2oo2! Regular 

, I 

121312002 I Duplicate of U<266/ 
, I 

I 
0312112003 Regular I 

121312002 Regular 

0312112003 Regular 

121312002 Regular 

03l21f2oo3 Regular 

121312002 Regular 

0312012003 Regular 

12f312002 Regular 

0312012003 Regular 

121312002 Regular 

03120/2003 Regular 

lK272 ! M 3-PG2SSG-S01-DOoo 121312002 Regular 
I 
i 

LK306 I M3-PG02SSG-S01-D0320 0312012003 

lK273 

lK307 

LK274 

LK308 

LK275 

lK309 

LK31 0 

LK276 

LK277 

LK311 

LK312 

! 

I M 3-PG2MSG-S01·DOOO 
I , 
i M3-PG02MSG-S01-D0320 

i 
1 M 3-PG2DSG-S01-DOOO 

IM3-PG02DSG-S01-D0320 

! 
I M3-PG3SSG-S01-DOOO 
! 
i 
I M3-PG03SSG-S01·D0320 
I 
, M3-PG03SSG-D02-D0320 

i M 3·PG3MSG-S01-DOOO 

! M 3-PG3MSG-D02-DOOO 
I 
iM 3-PG03MSG-S01-D0320 

I 
!M3-PG03MSG-D02-D0320 
; 

121312002 

0312012003 

121312002 

0312012003 

121312002 

0312012003 

0312012003 

1213/2002 

1213f2002 

0312012003 

0312012003 

Regular 

Regular 

Regular 

Regular 

Regular 

Regular 

Regular 

i i 
i Duplicate of LK3091 
I i 

I I Regular 

I I I . 
I Duplicate of LK2761 
I I 
i I ! Regular ! 
! I 
I Duplicate of lK311 I 

Laboratory 
Type 

Fixed 

FIXed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Analysis Type 

.J 

" 

" 
" 
" 

" 

" 

" 



Table F-1: Details of Perimeter Soil Gas Sampling - RSE Investigation 

Analysis Type 

en <0 en -go <t:ll ..::0 .-<11 "Q;C!, 0<.') 
::E'<I' :!i:'O 

Date of Sample Sample Type Laboratory «'";" .... ~ 
Well 10 Round EPA 10 Earth Tech 10 collection Type D..O C/) .-

w ..... «!!:. 

PG3D LK278 AA 3-PG3DSG-S01-DOOO 1213/2002 Regular Fixed " ..J 

2 U<317 AA3-PG03DSG-S01-D0325 03/2012003 Regular Fixed ..J ..J 

u 



Appendix 83 
Perimeter Soil Gas Sampling Information 



Table F 2- Round 1 Perimeter Soil Gas Sample Analytical Results - RSE Investigation - - , I I I i i i i i i i i i 
Sample ID: LK265 LK266 LK267 LK268 LK269 LK270 LK271 LK272 LK273 LK274 LK275 LK276 LK277 LK278 

Location ID: AA3-PZ02 AA3-PZ01 AA3-PZ01 AA3-PZ03 AA3-PG01S AA3-PG01M AA3-PG01D AA3-PG02S AA3-PG02M AA3-PG02D AA3-PG03S AA3-PG03M AA3-PG03M AA3-PG03D 

Sampling Date: 1213/2002 121312002 121312002 121312002 121312002 121312002 1213/2002 121312002 121312002 121312002 121312002 121312002 121312002 1213/2002 

Sample Type: ReQular Regular Duplicate Regular Regular Reaular Regular ReQular Reoular Regular Regular Regular Duplicate Regular 

VOCs (EPA Method TO-14) Units 

1,1,1-Trichloroethane ~g/L 0.0028 U 0.0028 U 0.0037 U 0.0028 U 0.0028 U 0.0055 U 0.0028 U 0.006 U 0.022 U 0.092 U 0.18 U 0.55 U 0.43U 0.0028 U 

1,1,2,2-Tetrachloroethane IJg/L 0.0035 U 0.0035 U 0.0046 U 0.0035 U 0.0035 U 0.0070 U 0.0035 U 0.007 U 0.028 U 0.12 U 0.23 U 0.70 U 0.54 U 0.0035 U 

l,l,2-Trichloroethane ~g/L 0.0028 U 0.0028 U 0.0037 U 0.0028 U 0.0028 U 0.0055 U 0.0028 U 0.006 U 0.022 U 0.092 U 0.18 U 0.55 U 0.43U 0.0028 U 

1,1-Dichloroethane ~g/L 0.0020 U 0.0020 U 0.0027 U 0.0020 U 0.0020 U 0.0041 U 0.0020 U 0.004 U 0.016 U 0.068 U 0.14 U 0.41U 0.32 U 0.0021 U 

1 ,1-Dichloroethene ~g/L 0.0020 U 0.0020 U 0.0027 U 0.0020 U 0.0020 U 0.0040 U 0.0020 U 0.004 U 0.016 U 0.067 U 0.13 U 0.40 U 0.31 U 0.0020 U 

1,2,4-Trichlorobenzene UWL 0.015 UJ 0.015 U 0.020 UJ 0.Q15 UJ 0.015 UJ 0.030 UJ 0.015 UJ 0.030 UJ 0.12 U 0.5 U 1.0 U 3.0 U 2.3 U 0.0151 U 

1 ,2,4-Trimethylbenzene IJgJL 0.0049 0.0025 J 0.0087 0.0099 0.0045 0.0066 0.0054 0.005 U 0.02 U 0.083 U 0.17 U 0.50U 0.38 U 0.0027 

1 ,2-Dibromoethane (EDB) IJg/L 0.0039 U 0.0039 U 0.0052 U 0.0039 U 0.0039 U 0.0078 U 0.0039 U 0.008 U 0.031 U 0.13 U 0.26 U 0.78 U 0.60U 0.0039 U 

1 ,2-Dichlorobenzene 1J9/L 0.0030 U 0.0030 U 0.0041 U 0.0030 U 0.0030 U 0.0061 U 0.0030 U 0.006 U 0.024 U 0.10 U 0.20 U 0.61 U 0.47 U 0.0031 U 

1,2-Dichloroethane 1J9/L 0.0020 U 0.0020 U 0.0027 U 0.0020 U 0.0020 U 0.0041 U 0.0020 U 0.004 U 0.016 U 0.068 U 0.14 U 0.41 U 0.32 U 0.0021 U 

1.2-Dichloropropane ~g/L 0.0023 U 0.0023 U 0.0031 U 0.0023 U 0.0023 U 0.0047 U 0.0023 U 0.005 U 0.019 U 0.078 U 0.16 U 0.47 U 0.36 U 0.0023 U 

1,3.5-Trimethylbenzene ugJL 0.0025 U 0.0025 U 0.0033 U 0.0033 0.0025 U 0.0050 U 0.0025 U 0.005 U 0.020 U 0.083 U 0.17 U 0.50 U 0.38 U 0.0025 U 

1.3-Butadiene 1J9/L 0.0045 U 0.0045 U 0.0060 U 0.0045 U 0.0045 U 0.0090 U 0.0045 U 0.009 U 0.036 U 0.15 U 0.30 U O.90U 0.69 U 0.0045 U 

l,3-Dichlorobenzene 1J9/L 0.0030 U 0.0030 U 0.0041 U 0.0030 U 0.0030 U 0.0061 U 0.0030 U 0.006 U 0.024 U 0.10U 0.20 U 0.61 U 0.47 U 0.0031 U 

l,4-Dichlorobenzene Ug/L 0.0030 U 0.0030 U 0.0041 U 0.0030 U 0.0030 U 0.0061 U 0.0030 U 0.006 U 0.024 U 0.10 U 0.20 U 0.61 U 0,47 U 0.0031 U 

1,4-Dioxane 1J9/L 0.0073 U 0.0073 U 0.0097 U 0.0073 U 0.0073 U 0.015 U 0.0073 U 0.015 U 0.059 U 0.24U 0,49 U 1.5 U 1.1 U 0.0073 U 

2-Butanone (Methyl Ethyl Ketone) 1J9/L 0.052 0.0599 0.041 0.070 0.0079 0.034 0.026 0.084 0.10 0.20 U 0.58 19 18 0.0060 U 

2-Hexanone 1J9/L 0.0083 U 0.0083 U 0.011 U 0.0083 U 0.0083 U 0.017 U 0.0083 U 0.017 U 0.067 U 0.28 U 0.56 U 1.7 U 1.3 U 0.0083 U 

2-Propanol 1J9/L 0.033 0.033 0.028 0.021 0.043 0.032 0.031 0.040 0.040 0.17U 0.33 U 1.00 U 0.77 U 0.047 

4-Ethyltoluene 1J9/L 0.010 U 0.010 U 0.013 U 0.010 U 0.010 U 0.020 U 0.010 U 0.020 U 0.080 U 0.33U 0.67 U 2.00 U 1.5 U 0.0100 U 

4-Methyl-2-pentanone 1J9/L 0.0083 U 0.0083 U 0.011 U 0.0083 U 0.0083 U 0.017 U 0.0083 U 0.017 U 0.067 U 0.28 U 0.56 U 1.7 U 1.3 U 0.0083 U 

Acetone 1J91L 0.014 0.016 0.012 0.0210 0.0089 0.037 0.021 0.022 0.062 0.16 U 0.32 U 5.5 5.1 0.012 

alpha-Chlorotoluene 1J9/L 0.0026 U 0.0026 U 0.0035 U 0.0026 U 0.0026 U 0.0053 U 0.0026 U 0.005 U 0.021 U 0.088 U 0.18 U 0.53 U 0.40 U 0.0026 U 

Benzene UQ/L 0.0035 0.0037 0.0032 0.0067 0.0016 U 0.0032 J 0.0016 U 0.003 U 0.013 U 0.054 U 0.11 U 0.32 U 0.25 U 0.0043 

Bromodichloromethane J,lg/L 0.014 U 0.014 U 0.018 U 0.014 U 0.014 U 0.027 U 0.0136 U 0.027·U 0.11 U 0,45 U 0.91 U 2.7 U 2.1 U 0.0136 U 

Bromoform 1J9/L 0.0210 U 0.0210 UJ 0.028 U 0.0210 U 0.0210 U 0.042 U 0.0210 U 0.042 U 0.17 UJ 0.70 U 1,40 U 4.2 U 3.2 U 0.0210 U 

Bromomethane IJgJL 0.0020 U 0.0020 U 0.0026 U 0.0020 U 0.0020 U 0.0039 U 0.0020 U 0.004 U 0.016 U 0.066 U 0.13 U 0.39U 0.30 U 0.0020 U 

Carbon Disulfide IJgJL 0.0071 0.0095 0.0084 U 0.0063 U 0.0063 U 0.013 U 0.0066 0.013 U 0.051 U 0.21 U 0.42 U 1.3 U 0.97 U 0.0200 

Carbon Tetrachloride IJglL 0.0032 U 0.0032 U 0.0042 U 0.0032 U 0.0032 U 0.0064 U 0.0032 U 0.006 U 0.026 U 0.11 U 0.21 U 0.64 U 0,49U 0.0032 U 

Chlorobenzene ug/L 0.0023 U 0.0023 U 0.0031 U 0.0023 U 0.0023 U 0.0047 U 0.0023 U 0.005 U 0.019 U 0.078 U 0.16 U 0.47U O.36U 0.0023 U 

Chloroethane Ug/L 0.0013 U 0.0013 U 0.0018 U 0.0013 U 0.0013 U 0.0027 U 0.0013 U 0.003 U 0.011 U 0.045 U 0.089 U 0.27U 0.21 U 0.0013 U 

Chloroform 1J9/L 0.0025 U 0.0025 U 0.0033 U 0.0025 U 0.0025 U 0.0050 U 0.0025 U 0.005 U 0.020 U 0.083 U 0.16 U 0.50 U 0.38 U 0.0025 U 

Chloromethane 1J9/L 0.0010 U 0.0010 U 0.0014 U 0.0028 0.0010 U 0.0057 0.0023 0.002 U 0.008 U 0.035 U 0.07 U 0.21 U 0.16 U 0.0010 U 

cis-l.2-Dichloroethene \Jg/L 0.0020 U 0.0020 U 0.0027 U 0.0020 U 0.0020 U 0.0040 U 0.0020 U 0.004 U 0.016 U 0.067 U 0.13 U 0.40 U 0.31 U 0.0020 U 

cis-l.3-Dichloropropene 1J9/L 0.0023 U 0.0023 U 0.0031 U 0.0023 U 0.0023 U 0.0046 U 0.0023 U 0.005 U 0.018 U 0.077 U 0.15 U 0.46 U 0.36 U 0.0023 U 

Cyclohexane IJg/L 0.0070 U 0.0070 U 0.0093 U 0.0070 U 0.0070 U 0.0140 U 0.0070 U 0.014 U 0.056 U 0.23 U 0,47 U 1.40 U 1.1 U 0.0070 U 

Dibromochloromethane Ug/L 0.017 U 0.017 UJ 0.023 U 0.017 U 0.017 U 0.035 U 0.0173 U 0.035 U 0.14 UJ 0.58 U 1.2 U 3.5 U 2.7 U 0.0173 U 

Ethanol 1J9/L 0.0038 U 0.0042 0.0051 U 0.0080 0.0057 0.024 0.0047 0.008 U 0.031 U 0.13 U 0.26U 0.77 U 0.59 U 0.0065 

Ethyl Benzene 1J9/L 0.0022 U 0.0022 U 0.0029 U 0.0046 0.0022 U 0.0044 U 0.0023 0.004 U 0.018 U 0.073 U 0.15 U 0.44 U O.34U 0.0022 U 

Freon 11 ~g/L 0.0028 U 0.0028 U 0.0038 U 0.0028 U 0.0028 U 0.0057 U 0.0029 U 0.006 U 0.023 U 0.095 U 0.19 U 0.57 U O.44U 0.0029 U 

Freon 113 IJgJL 0.0039 U 0.0039 U 0.0052 U 0.0039 U 0.0039 U 0.0078 U 0.0039 U 0.008 U 0.031 U 0.130 U 0.26 U 0.78 U 0.60 U 0.0039 U 



Table F 2' Round 1 Perimeter Soil Gas Sample Analytical Results ~ RSE Investigation ~ . 

VOCS (EPA Method TO~14) 
Freon 114 

Freon 12 

Heptane 

Hexachlorobutadiene 

Hexane 

m,p-Xylene 

Methyl tert-Butyl Ether 

Methylene Chloride 

o-Xylene 

Propylene 

Styrene 

Tetrachloroethene 

Tetrahydrofuran 

Toluene 

trans-1,2-Dichloroethene 

trans-1.~Dichloropropene 

Trichloroethene 

Vinyl Acetate 

Vinyl Chloride 

Fixed Gases (ASTM 0-1946) 

Carbon Dioxide 

Carbon Monoxide 

Methane 

Nitrogen 
Oxygen 

NOTES. 

1Jg/l = micrograms per liter 
% = percent 
VOCs = volatile organic compounds 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

Sample 10: LK265 

Location 10: AA3-PZ02 

Sampling Date: 121312002 

Sample Type: Regular 

Units 

~Q/L 0.0036 U 

~aJL 0.13 

~g/L 0.0083 U 

~g/L 0.022 U 

IJglL 0.0072 U 

~gJL 0.0056 

~g/L 0.0073 U 

\Jg/L 0.0088 

~g/L 0.0024 

~g/L 0.0035 U 

\Jg/L 0.0022 U 

~g/L 0.0058 

~gJL 0.21 

~Q/L 0.0083 

J.J9/L 0.0080 U 

~gJL 0.0023 U 

~g/L 0.0027 U 

~g/L 0.0072 U 

IJgJL 0.0013 U 

% 4 

% 0.002 U 

% 0.000 U 

% 77 
% 18 

U = indicates the analyte was not detected at or above the stated limit. 

, 
LK266 LK267 

AA3-PZ01 AA3-PZ01 

121312002 121312002 

Regular Duplicate 

0.0036 U 0.0047 U 

0.016 0.014 

0.0083 U 0.011 U 

0.0217 U 0.029 U 

0.0072 U 0.0095 U 

0.0033 0.0047 

0.0073 U 0.0097 U 

0.0086 0.0096 

0.0022 U 0.0029 U 

0.0035 U 0.0046 U 

0.0022 U 0.0029 U 

0.0034 U 0.0046 U 

0.22 0.14 

0.0069 0.0067 

0.0081 U 0.011 U 

0.0023 U 0.0031 U 

0.0027 U 0.0036 U 

0.0072 U 0.0095 U 

0.0013 U 0.0017 U 

0.31 3.9 

0.0021 U 0.0022 U 

0.00021 U 0.00022 U 

n 76 
17 17 

i i 

LK268 LK269 

AA3-PZ03 AA~PG01S 

12/312002 121312002 

Reaular Regular 

0.0036 U 0.0036 U 

0.0037 0.0032 

0.018 0.0083 U 

0.0217 U 0.0217 U 

0.0072 U 0.0072 U 

0.018 0.0066 

0.0073 U 0.0073 U 

0.098 0.010 

0.0066 0.0022 U 

0.0035 U 0.0035 U 

0.0022 U 0.0022 U 

0.0034 U 0.0034 U 

0.24 0.092 

0.17 0.0078 

0.0081 U 0.0081 U 

0.0023 U 0.0023 U 

0.0027 U 0.0027 U 

0.0072 U 0.0072 U 

0.0013 U 0.0013 U 

4.6 1.8 

0.0022 U 0.0029 U 

0.00022 U 0.00029 U 

77 n 
16 19 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

J = indicates an estimated value. 

i 
LK270 

i 
LK271 

AA3·PG01M AA~PG01D 

121312002 1213/2002 
Regular Reoular 

0.0071 U 0.0036 U 

0.0050 U 0.0031 

0.017 U 0.0083 U 

0.043 U 0.0217 U 

0.014 U 0.0072 U 

0.010 0.0096 

0.015 U 0.0073 U 

0.0080 0.011 

0.0044 U 0.0033 

0.0070 U 0.0035 U 

0.0043 U 0.0022 U 

0.0069 U 0.0034 U 

0.58 0.31 

0.011 0.012 

0.016 U 0.0081 U 

0.0046 U 0.0023 U 

0.0055 U 0.0027 U 

0.014 U 0.0072 U 

0.0026 U 0.0013 U 

2.3 0.44 

0.0022 U 0.0021 U 

0.00022 U 0.00021 U 

77 79 
18 20 

i i i i i i i 
LK272 LK273 LK274 LK275 LK276 LK2n LK278 

M~PG02S AA3-PG02M AA~PG02D AA3·PG03S AA~PG03M AA~PG03M AA~PG03D 

121312002 121312002 121312002 121312002 121312002 121312002 121312002 
Regular Regular Regular Regular Reoular Duplicate Regular 

0.007 U 0.028 U 0.120 U 0.24U 0.71 U 0.55 U 0.0036 U 

0.0050 U 0.020 U 0.084 U 0.17 U O.SOU 0.39 U 0.0030 

0.017 U 0.067 U 0.28 U 0.56 U 1.7 U 1.3 U 0.0083 U 

0.043 U 0.17 U 0.72 U 1.4 U 4.3U 3.3U 0.0217 U 

0.014 U 0.057 U 0.24 U 0.48 U 1.4 U 1.1 U 0.012 

0.006 0.018 U 0.073 U 0.15 U O.44U 0.34 U 0.0055 

0.015 U 0.059 U 0.24U 0.49 U 1.5 U 1.1 U 0.0073 U 

0.010 0.014 U 0.059 U 0.12 U 0.35 U 0.27U 0.010 

0.0044 U 0.018 U 0.073 U 0.15 U 0.44 U O.34U 0.0022 U 

0.0070 U 0.028 U 0.12 U 0.23 U 0.70 U O.S4U 0.0035 U 

0.0043 U 0.017 U 0.072 U 0.14 U 0.43 U 0.33 U 0.0022 U 

0.0069 U 0.028 U 0.11 U 0.23 U 0.69 U 0.53 U 0.0034 U 

0.99 4.0 13 27 74 65 0.0066 

0.0070 0.015 U 0.064 U 0.13 U 0.38 U 0.29 U 0.0096 

0.016 U 0.064 U 0.27U 0.54 U 1.6 U 1.2 U 0.0081 U 

0.0046 U 0.018 U 0.077 U 0.15 U O.46U 0.36 U 0.0023 U 

0.0055 U 0.022 U 0.091 U 0.18 U 0.55U 0.42 U 0.0027 U 

0.014 U 0.057 U 0.24U 0.48 U 1.4 U 1.1 U 0.0072 U 

0.003 U 0.010 U 0.043 U 0.087 U 0.26 U 0.20 U 0.0013 U 

1.3 1.9 2.8 1.1 2.2 2.2 3 

0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0022 U 0.0021 U 

0.00021 U 0.00021 U 0.00021 U 0.00021 U 0.00021 U 0.00022 U 0.00021 U 

78 79 78 78 80 78 78 
19 19 17 19 19 18 18 



Table F-3: Round 2 Perimeter Soil Gas Sample Analytical Results - RSE InvestiQation 

Sample 10: LK304 LK305 LK306 LK307 LK303 lK308 LK309 lK310 LK311 LK312 LK314 LK315 LK316 LK317 Location 10: AA3-PG01S AA3-PG01M AA3-PG02S AA3-PG02M AA3-PG01D AA3-PG02D AA3-PG03S AA3-PG03S AA3-PG03M AA3-PG03M AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG03D Sampling Date: 312012003 3120/2003 312012003 3/20/2003 312012003 312012003 312012003 3120/2003 3/2012003 3120/2003 312112003 312112003 312112003 3/2012003 PARAMETER Sample Type: Regular Regular Regular ReQular ReQular Regular Reaular Duplicate Regular Duplicate Regular ReQular Regular Duplicate VOCs Units Method 
1,1,1-Trichloroethane IJg/l TO-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.028 U 0.022 U 0.003 U 0.003 U 0.003 U 0.003 U 1,1,2,2-Tetrachloroethane JJ91l TO-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.035 U 0.028 U 0.003 U 0.003 U 0.003 U 0.003 U 1,1,2-Trichloroethane JJ91l TO-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.028 U 0.022 U 0.003 U 0.003 U 0.003 U 0.003 U 1,1-Dichloroethane JJ9/L TO-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.021 U 0.016 U 0.002 U 0.002 U 0.002 U 0.002 U 1,1-Dichloroethene IJg/l. TO·14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.020 U 0.016 U 0.002 U 0.002 U 0.002 U 0.002 U 1,2,4-Trichlorobenzene JJQll TO-14A 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.151 U 0.121 U 0.015 U 0.015 U 0.015 U 0.015 U 1,2,4-Trimethylbenzene UQ/l TO·14A 0.002 U 0.004 0.003 0.003 0.003 0.002 U 0.004 0.002 U 0.025 U 0.020 U 0.003 0.002 U 0.005 0.005 . 
1 ,2·Dibromoethane (EDB) JJ9/l T0-14A 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.039 U 0.031 U 0.004 U 0.004 U 0.004 U 0.004 U 1,2-Dichlorobenzene ~gIL T0-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.031 U 0.024 U 0.003 U 0.003 U 0.003 U 0.003 U 1,2-Dichloroethane ~ T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.021 U 0.016 U 0.002 U 0.002 U 0.002 U 0.002 U 1,2-Dichloropropane ~ T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.023 U 0.019 U 0.002 U 0.002 U 0.002 U 0.002 U 1,3,5-T rimethylbenzene ~QJL T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.025 U 0.020 U 0.002 U 0.002 U 0.002 U 0.002 U 1,3-Butadiene ~gll T0-14A 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.045 U 0.036 U 0.004 U 0.004 U 0.004 U 0.004 U 1,3-Dichlorobenzene ~gJL T0-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.031 U 0.024 U 0.003 U 0.003 U 0.003 U 0.003 U 1 A·Dichlorobenzene u!llL T0-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.031 U 0.024 U 0.003 U 0.003 U 0.003 U 0.003 U 1 A·Dioxane ~glL T0-14A 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.073 U 0.059 U 0.007 U 0.007 U 0.007 U 0.007 U 2-Butanone (Methyl Ethyl Ketone) JJQll I T0-14A 0.006 U 0.006 U 0.006 U 0.006 U 0.054 0.006 U 0.016 0.006 U 1.529 1.798 0.006 U 0.006 U 0.006 U 0.006 U 2-Hexanone ~gll ! T0-14A 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U O.ooa U 0.083 U 0.067 U 0.008 U 0.008 U 0.008 U 0.008 U 2-Propanol ~gll ! TO-14A 0.087 0.057 0.072 0.090 0.055 0.097 0.080 0.075 0.095 0.097 0.097 0.117 0.062 0.027 4-Ethyltoluene ~gll • T0-14A 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.100 U 0.080 U 0.010 U 0.010 U 0.010 U 0.010 U 4-Methyl-2-pentanone JJ9/l T0-14A 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.083 U 0.067 U 0.008 U 0.008 U 0.008 U 0.008 U Acetone IJQ/l T0-14A 0.020 0.016 0.017 0.015 0.021 0.015 0.Q19 0.012 0.290 0.290 0.017 0.017 0.019 0.015 alpha-Chlorotoluene JJ9/L TO-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.026 U 0.021 U 0.003 U 0.003 U 0.003 U 0.003 U Benzene ~g/l TO·14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 0.002 U 0.016 U 0.013 U 0.002 0.002 0.009 0.012 Bromodichloromethane ~g/l TO-14A 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.136 U 0.109 U 0.014 U 0.014 U 0.014 U 0.014 U Bromoform ~g/L TO-14A 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.210 U 0.168 U 0.021 U 0.021 U 0.021 U 0.021 U Bromomethane ~g/l TO-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.020 U 0.016 U 0.002 U 0.002 U 0.002 U 0.002 U Carbon Disulfide ~gll i TO-14A 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.063 U 0.051 U 0.006 U 0.006 U 0.006 U 0.006 U Carbon Tetrachloride ~gIL i TO-14A 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.032 U 0.026 U 0.003 U 0.003 U 0.003 U 0.003 U Chlorobenzene ~glL T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.023 U 0.019 U 0.002 U 0.002 U 0.002 U 0.002 U Chloroethane ~gIL T0-14A 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.013 U 0.011 U 0.001 U 0.001 U 0.001 U 0.001 U Chloroform JJ9/l T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.025 U 0.020 U 0.002 U 0.002 U 0.002 U 0.002 U Chloromethane IJQ/l T0-14A 0.002 0.001 U 0.001 U 0.002 0.002 0.002 0.003 0.003 0.010 U 0.008 U 0.001 U 0.001 U 0.001 U 0.001 U cis-1,2-Dichloroethene JJ9/l T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.020 U 0.016 U 0.002 U 0.002 U 0.002 U 0.002 U cis-1,3-Dichloropropene ~l I T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.023 U 0.018 U 0.002 U 0.002 U 0.002 U 0.002 U Cyclohexane JJ91l T0-14A 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.070 U 0.056 U 0.007 U 0.007 U 0.007 U 0.007 U Dibromochloromethane ~g/l T0-14A 0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 0.173 U 0.139 U 0.017 U 0.017 U 0.017 U 0.017 U Ethanol ~g/L T0-14A 0.004 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.038 U 0.031 U 0.005 0.004 0.009 0.015 
Ethyl Benzene ~g/l TO-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.022 U 0.018 U 0.002 U 0.002 U 0.003 0.003 Freon 11 ~g/l TO-14A 0.003 U 0.003 0.003 U 0.003 U 0.004 0.003 U 0.003 U 0.003 U 0.029 U 0.023 U 0.003 U 0.003 U 0.003 U 0.003 U Freon 113 ~g/l T0-14A 0.009 0.027 0.004 U 0.004 U 0.028 0.004 U 0.004 U 0.004 U 0.039 U 0.031 U 0.004 U 0.004 U 0.004 U 0.004 U Freon 114 ~g/L I T0-14A 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.036 U 0.028 U 0.004 U 0.004 U 0.004 U 0.004 U FreQn 12 ~gJl T0-14A 0.003 0.005 0.004 0.004 0.006 0.004 0.003 0.003 0.025 U 0.020 U 0.014 0.111 0.003 0.003 Heptane ~gJl T0-14A 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.083 U 0.067 U 0.008 U 0.008 U 0.008 U 0.008 U Hexachlorobutadiene IJQ/L TO·14A 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.217 U 0.173 U 0.022 U 0.022 U 0.022 U 0.022 U Hexane IJg/L TO·14A 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.072 U 0.057 U 0.007 U 0.007 U 0.007 U 0.007 U m,p-Xylene ~g/l TO-14A 0.003 0.004 0.003 0.004 0.003 0.003 0.005 0.003 0.022 U 0.018 U 0.006 0.005 0.013 0.011 Methyl tert-butyl ether ~gIl TO-14A 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.073 U 0.059 U 0.007 U 0.007 U 0.007 U 0.007 U Methylene ChlOride IJglL TO·14A 0.014 0.011 0.011 0.011 0.007 0.011 0.011 0.007 0.019 0.014 U 0.011 0.012 0.011 0.002 o-Xylene lJg/l T0-14A 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.022 U 0.018 U 0.002 U 0.002 U 0.004 0.003 



Table F-3: Round 2 Perimeter Soil Gas Sample Analytical Results - RSE Investigation 

PARAMETER 

Propylene 
Styrene 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 

T richloroethene 
Vinyl Acetate 
Vinyl Chloride 

Fixed Gases 
carbon Dioxide 
carbon Monoxide 
Methane 
Nitrogen 
Oxygen 

NOTES. 

IJg/L = micrograms per liter 
% = percent 
VOCs = volatile organic compounds 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

SamplelD: 
Location ID: 

Sampling Date: 
Sample Type: 

UciiL T0-14A 

Ilg/L T0-14A 

Ilg/l T0-14A 

IlglL T0-14A 

Ilg/L T0-14A 
IJg/L T0-14A 

Ilg/L T0-14A 

IlglL T0-14A 

IJg/l TO-14A 

IlQlL T0-14A 

% ASTM 0-1946 

% ASTM 0-1946 

% I ASTM 0-1946 

% ASTM 0-1946 
% ASTM D-1946 

LK304 lK305 LK306 

AA3-PG01S AA3-PG01M AA3-PG02S 

312012003 3120/2003 312012003 

ReQular Regular ReQular 

0.003 U 0.003 U 0.003 U 

0.002 U 0.002 U 0.002 U 

0.003 U 0.003 U 0.003 U 

0.012 0.022 0.017 

0.005 0.005 0.005 

0.008 U 0.008 U 0.008 U 

0.002 U 0.002 U 0.002 U 

0.003 U 0.003 U 0.003 U 

0.007 U 0.007 U 0.007 U 

0.001 U 0.001 U 0.001 U 

2 10 2 

0.001 U 0.001 U 0.001 U 

0.00019 0.0001 U 0.0001 U 

77 77 75 
18 8 18 

LK307 
AA3-PG02M 

312012003 
Regular 
0.003 U 
0.002 U 
0.003 U 
0.084 
0.005 
0.008 U 
0.002 U 
0.003 U 
0.007 U 
0.001 U 

2.1 
0.001 U 

0.0001 U 
76 
18 

U = indicates the analyte was not detected at or above the stated limit. 
UJ = indicates the analyte was not detected at or above the stated limit The sample detection limit is an estimated value. 

J = indicates an estimated value. 

LK303 lK308 lK309 
AA3-PG01D AA3-PG02D AA3-PG03S 
3120/2003 312012003 312012003 
Regular Regular ReQular 
0.003 U 0.003 U 0.003 U 
0.002 U 0.002 U 0.002 U 
0.003 U 0.004 0.003 U 

0.123 0.057 0.063 
0.004 0.004 0.006 
0.008 U 0.008 U 0.008 U 

0.002 U 0.002 U 0.002 U 
0.003 U 0.003 U 0.003 U 

0.007 U 0.007 U 0.007 U 

0.001 U 0.001 U 0.001 U 

12 2.6 1.9 

0.001 U 0.001 U 0.001 U 

0.0001 U 0.0001 U 0.0001 U 

77 75 76 
6.2 18 19 

lK310 lK311 lK312 lK314 LK315 LK316 lK317 

AA3-PG03S AA3-PG03M AA3-PG03M AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG03D 

3/2012003 312012003 3/2012003 3121/2003 3/2112003 3/2112003 3/2012003 
Duplicate Regular Duplicate Reaular Regular Regular Duplicate 
0.003 U 0.035 U 0.028 U 0.003 U 0.003 U 0.003 U 0.003 U 
0.002 U 0.022 U 0.017 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.003 U 0.034 U 0.028 U 0.003 U 0.006 0.003 U 0.003 U 
0.011 3.896 4.796 0.006 U 0.006 U 0.007 0.006 U 
0.005 0.019 U 0.015 U 0.009 0.009 0.025 0.019 
0.008 U 0.081 U 0.064 U 0.008 U 0.008 U 0.008 U 0.008 U 
0.002 U 0.023 U 0.018 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.003 U 0.027 U 0.022 U 0.003 U 0.003 U 0.003 U 0.006 
0.007 U 0.072 U 0.057 U 0.007 U 0.007 U 0.007 U 0.007 U 
0.001 U 0.013 U 0.010 U 0.001 U 0.001 U 0.001 U 0.001 

1.9 2.1 2 3 3.1 3.2 2.4 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 

0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 
74 75 75 74 74 75 75 
19 18 18 - 18 18 18 19 
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') Table G-1: Details of Surface Soil Sampling - RSE Investigation 
/ i I i 

I I I 
Iii 
I ' I 
I I ! ! 
Iii Sampling I 

Location I i Sampling I Depths I 
10 ! EPA 10 I Earth Tech 10 Date feet s I 

HA4 

HA3 

HA2 

HA1 

HA5 

HA6 

HA7 

HAB 

HA11 

HA10 

HA9 

HA13 

\ HA14 

./l HA15 

HA12 

HA19 

HA1B 

HA17 

HA16 

HA20 

HA21 

HA22 

HA23 

HA27 

HA26 

HA25 

HA24 

HA28 

'\ HA29 
) 

/ HA30 

I . 
LK026 , AA 3-HA4SS-S01-0001'! 101912002 

, i 
LK023 I AA 3-HA3SS-S01-D001' I 101912002 

! , 
I I 

LK020 ! AA 3-HA2SS-S01-0001'! 10/9/2002 
I i 

LK017 1 AA 3-HA1SS-S01-0001' ! 10/9/2002 

LK029 I AA 3-HA5SS-So1-DOO1,1 10/912002 
I i 

LK032 AA 3-HA6SS-S01-DOO1'! 1019/2002 
I ,I 

LK035 I AA 3-HA7SS-S01-DOO1'!,0/10I2oo2 
I i I 

LK03B I AA 3-HABSS-S01-DOO1' ! 10/10/2002 

LK047 IAA 3-HA11SS-S01-DOO1'! 10/1012002 

LK044 

LK041 

LK053 

LK116 

LK055 

LK059 

lK050 

lK117 

LK071 

LK068 

LK065 

LK062 

LK074 

LK077 

LKOBO 

LK083 

LK095 

lK092 

LK118 

LK089 

LK086 

LK098 

LK101 

lK1D4 

I " 

IAA 3-HA10SS-S01-DOO1'!,0/1ol2oo2 i 
• I J 

I 'I 
I AA 3-HA9SS-S01-D001' j 10/1012002 

iAA3-HA13SS-s01-DOO1'1 10/1012002 I 
i I 

IAA3-HA13SS-D02-D001,j 10/1012002 I 
IAA 3-HA14SS-So1-D001'!,0111120D2 ,I 

i ! 
IAA 3-HA15SS-S01-DOD1'j 10/1112002 I 
I 'I 

IAA 3-HA12SS-S01-D001'!10/1112002 I 
! I I 
I I I 
lAA 3-HA12SS-D02-DOO1'! 10/1112002 : 
Iii 

iAA 3-HA19SS-S01-0001'!10/1112002 ! 
I i, 
I I I 
!AA 3-HA18SS-S01-D001'! 10/11/2002 . 

iAA3-HA17SS-S01-D001'!10/11/2002 / 
iii 
\AA 3-HA16SS-S01-DOO1'\ 10/1112002 I 
I I I 
IAA 3-HA20SS-S01-DOO1' I 10114/2002 ! 

! ! 

lAA 3-HA21SS-S01-D001'1'0114I2oo2 I 
J " 
IAA 3-HA22SS-S01-D001'! 1011412002 I 
j I I 
i I I 
IAA 3-HA23SS-S01-DOO1'J 10/1412002 I 
i !! 
IAA 3-HA27SS-S01-DOO1'1 10/1412002 I 
I j f 
f ! I 

iAA 3-HA26SS-S01-OO01'j 10/1412002 I 
I I I 
IAA 3-HA26SS-D02-DOO1,1,011412002 I 
Iii 

!AA 3-HA25SS-S01-D001'1 1011412002 ! 
i t l 

lAA 3-HA24SS-S01-D001'; 10/1412002 i 
I I I 
JAA 3-HA28SS-S01-D001'! 10/1512002 I 
! ! I 
lAA3-HA29SS-S01-0001'! 10/1512002 1 

lAA 3-HA30SS-S01-DOO,,1,0/15/2002 I 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

0-1 

Regular 

Regular 

Regular 

Regular 

R ular 

Re ular 

Re ular 

Regular 

R ular 

R ular 
I I Duplicate of LK053 

Regular 

I Regular 
! 
I Regular 
I 
I 

I Duplicate of LK050 

Regular 

Regular 

Regular 

Regular 

R ular 

Regular 

Regular 

Regular 

Regular 

Regular 

Soil Dup 

Regular 

Regular 

Regular 

Regular 

Regular 

..J 

..J 

..c: 
Q. 

..J 

..J 

1/1 
o g 

..J 

..J 

..J 

..J 

1/1 o 

~ 

..J 

..J 

'0 c: 
III 

1/1 III 
.5 E: 

~~ 
Cu. 



Table G-1: Details of Surface Soil Sam lin - RSE Investi ation ~- '\ 

en U 
c 
0 "'C 

E-e c 

all1 '" CI) II) II) 

Sampling -0 CI) g CI) .!!! .1: c:: o~ (.) .\!! :::-0 J: >< '" Location Sampling Depths ~ 011>- 0 > rf Q) o~ 
.- :::I 

10 EPA 10 Earth Tech 10 Date (feet bgS} 
a. a.J: > C/) ::':!: eu. 

HA31 LKl07 iM 3-HA315S-S01-D001' 10/1512002 0-1 " " " " ..J 
i I .J .J HA32 LK110 1M 3-HA32SS-S01-0001' 10/1512002 0-1 Regular I " .J -.J -oJ , 
i I , 

1011512002 I " -.J .J -.J .J .J HA33 LK113 !M 3-HA33SS-S01-DOO1' 0-1 Regular f , I , 
Duplicate of LK113! " .J " -.J .J LK119 1M 3-HA33SS-D02-0001' 10/1512002 0-1 .J 

C) 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

SamplelD: LK017 LK020 LK023 LK026 LK029 LK032 LK03S LK038 LK041 LK044 LK047 LK050 LK117 LK053 LK116 
Location ID: HA01 HA02 HA03 HA04 HAOS HA06 HA07 HAOS HA09 HA10 HA11 HA12 HA12 HA13 HA13 

SampleType: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular D!lplicate Regular Duplicate 
Sample Date: 10/912002 10/9/2002 10/9/2002 101912002 101912002 10/912002 1011012002 10/1012002 10/10/2002 10/10/2002 10/10/2002 10/1112002 10/1112002 10/1012002 10/1012002 

Parameter Sample Depth: 0-1' 0-1' 0- l' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 
TPH (EPA Method 80158 ORO) Units 
Motor Oils mg/kg 10J 12U 86 160 11U 10U 3J 43 SJ 13U 11U 14 7J 11U 8J 
PHC as Diesel Fuel mg/kg 12U 12U 15 100U 11U 10U 10U 2J 0.8J 13U 11U 3J 11U 11U 0.9J 
PHC as Gasoline mg/kg O.04J 0.03J 0.03J 0.1J 0.03J 0.02J 0.03J 10U 0.04J 0.04J O.03J 0.03J O.03J O.03J O.D3J 
VOCS (EPA Method 82608) 
1,1,1,2-Tetrachloroethane ug/kg S.9U S.9U 6.4U S.SU S.9U S.8U SU S.2U 5.3U 6U S.4U 5.4U 5.4U 5.7U 5.7U 
1,1,1-Trichloroethane uglkg 5.9U 5.9U 6.4U 5.5U 5.9U S.SU 5U 5.2U S.3U 6U S.4U S.4U S.4U S.7U 5.7U 
1,1,2,2-Tetrachloroethane ug/kg 5.9U 5.9U 6.4U S.5U S.9U 5.BU 5U 5.2U 5.3U 6U S.4U S.4U S.4U S.7U S.7U 
1,1,2-Trichloroethane ug/kg 5.9U 5.9U 6.4U 5.5U S.9U 5.8U 5U 5.2U 5.3U 6U 5.4U 5.4U 5.4U S.7U S.7U 
1,1,2-Trichlorotrifluoroethane ug/kg S.9U 5.9U 6.4U S.5U 5.9U 5.8U 5U 5.2U S.3U 6U 5.4U 5.4U S.4U 5.7U S.7U 
1,1-Oichloroethane ug/kg S.9U 5.9U 6.4U 5.SU S.9U S.BU SU S.2U 5.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
1,1-Oichloroethene ug/kg S.9U 5.9U 6.4U 5.5U S.9U 5.8U 5U 5.2U S.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
1,2,3-Trichloropropane ug/kg 5.9U 5.9U 6.4U S.5U S.9U 5.8U 5U S.2U 5.3U 6U 5.4U S.4U 5.4U S.7U 5.7U 
1,2-Dichloroethane ug/kg 5.9U 5.9U 6.4U S.5U S.9U 5.8U SU 5.2U 5.3U 6U 5.4U 5.4U S.4U S.7U 5.7U 
1,2-Dichloropropane uglkg 5.9U 5.9U 6.4U 5.5U S.9U S.8U SU 5.2U 5.3U 6U S.4U 5.4U S.4U 5.7U S.7U 
1,2-Oich1orotetrafluoroethane uglkg 5.9U 5.9U 6.4U 5.5U S.9U S.SU SU 5.2U 5.3U 6U S.4U 5.4U S.4U S.7U 5.7U 
2-!-lexanone uglkg S9U S9U 64U SSU S9U 58U SOU 52U S3U 60U S4U 54U 54U STU 57U 
4-Methyl-2-pentanone (MIBK) uglkg 59U S9U 64U SSU 59U S8U SOU S2U S3U SOU S4U 54U 54U S7U S7U 
Acetone ug/kg 120UJ 120UJ 130UJ 110UJ 120UJ 120UJ 100UJ 100UJ 11DUJ 120UJ 110UJ 110UJ 110UJ 11DUJ 11DUJ 
Benzene uglkg S.9U 5.9U 6.4U S.SU S.9U 5.8U SU S.2U S.3U 6U S.4U 5.4U S.4U S.7U S.7U 
Bromodichloromethane ug/kg S.9U S.9U 6.4U S.SU S.9U S.8U SU S.2U 5.3U 6U 5.4U 5.4U S.4U 5.7U 5.7U 
Bromofonn ug/kg 5.9U 5.9U 6.4U 5.SU S.9U S.8U 5U S.2U S.3U SU S.4U S.4U S.4U 5.7U S.7U 
Bromomethane ug/kg S.9U 5.9U 6.4U 5.SU S.9U 5.8U SU S.2U 5.3UJ 6UJ S.4UJ S.4UJ S.4UJ S.7UJ S.7UJ 
Carbon Disulfide ug/kg S.9U S.9U 6.4U 5.5U 5.9U 5.8U SU S.2U S.3U 6U S.4U S.4U S.4U S.7U 5.7U 
Carbon TetraChloride ug/kg 5.9U 5.9U S.4U S.SU 5.9U 5.8U 5U S.2U 5.3U 6U S.4U S.4U S.4U 5.7U 5.7U 
Chlorobenzene ug/kg 5.9U 5.9U 6.4U 5.5U 5.9U 5.8U 5U 5.2U 5.3U 6U S.4U S.4U 5.4U 5.7U 5.7U 
Chloroethane ug/kg 5.9U 5.9U 6.4U 5.SU S.9U 5.8U 5U 5.2U 5.3U 6U S.4U 5.4U S.4U S.7U S.7U 
Chlorofonn ug/kg 5.9U S.9U 6.4U 5.5U 5.9U 5.BU SU S.2U S.3U SU 5.4U 5.4U 5.4U 5.7U 5.7U 
Chloromethane uglkg S.9U S.9U 6.4U S.5U 5.9U 5.8U 5U S.2U 5.3U 6U S.4U S.4U S.4U S.7U 5.7U 
cis-1,2-Dichloroethene ug/kg 5.9U S.9U 6.4U 5.5U S.9U 5.8U SU 5.2U S.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
cis-1 ,3-Dichloropropene ug/kg S.9U S.9U 6.4U S.SU 5.9U S.BU 5U S.2U 5.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
Dibromochloromethane Ug/kg 5.9U 5.9U 6.4U S.5U 5.9U 5.8U 5U 5.2U 5.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
Dichlorodifluoromethane (F12) ug/kg S.9U 5.9U 6.4U S.SU S.9U 5.8U SU S.2U 5.3U 6U 5.4U 5.4U S.4U S.7U 5.7U 
Di-Isopropyl Ether (DIPE) ug/kg S.9U 5.9U 6.4U 5.5U 5.9U 5.BU 5U S.2U 5.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
Ethyl Tertiary Butyl Ether ug/kg 5.9U S.9U 6.4U S.SU 5.9U S.BU SU S.2U 5.3U 6U 5.4U S.4U S.4U 5.7U 5.7U 
Ethylbenzene Ug/kg 5.9U S.9U 6.4U 5.5U S.9U S.BU 5U 5.2U S.3U 6U 5.4U 5.4U 5.4U S.7U 5.7U 
Methyl Ethyl Ketone ug/kg 120U 120U 130U 110U 120U 120U 100U 100U 110UJ 120UJ 110UJ 110UJ 110UJ 110UJ 110UJ 
Methylene Chloride uglkg S.9U S.9U 6.4U 5.5U 5.9U S.8U SU 5.2U S.3U 6U 5.4U 5.4U S.4U 5.7U 5.7U 
Methyl-Tert-Butyl Ether (MTBE) uglkg 5.9U S.9U 6.4U 5.5U 5.9U S.8U SU S.2U S.3U 6U S.4U 5.4U 5.4U 5.7U 5.7U 
Styrene ug/kg 5.9U S.9U 6.4U 5.5U 5.9U S.8U 5U 5.2U 5.3U 6U 5.4U S.4U S.4U 5.7U S.7U 
Tertiary Amyl Methyl Ether ug/kg 5.9U 5.9U 6.4U 5.5U 5.9U 5.BU 5U 5.2U 5.3U 6U S.4U 5.4U 5.4U 5.7U 5.7U 
Tertial)' Butyl Alcohol [TBA) ug/kg 23UJ 23UJ 26UJ 22UJ 24UJ 23UJ 20UJ 21UJ 21UJ 24UJ 22UJ 22UJ 22UJ 23UJ 23UJ 
Tetrachloroethane (PCE) ug/kg 5.9U 5.9U 6.4U 5.5U 5.9U S.8U SU 5.2U S.3U 6U 5.4U 5.4U 5.4U 5.7U 5.7U 
Toluene ug/kg 5.9U 5.9U 6.4U 5.5U S.9U 5.8U 5U 5.2U 5.3U 6U 5.4U S.4U 5.4U S.7U 5.7U 
trans-1,2-Dichloroethene ug/kg 5.9U 5.9U 6.4U S.5U S.9U 5.8U SU 5.2U 5.3U 6U 5.4U S.4U 5.4U S.7U 5.7U 
trans-1,3-Dichloropropene ug/kg 5.9U S.9U 6.4U 5.5U 5.9U 5.SU SU S.2U 5.3U 6U S.4U S.4U 5.4U 5.7U 5.7U 
Trichloroethene (TCE) ug/kg 5.9U 5.9U 6.4U 5.5U 5.9U S.8U 5U 5.2U 5.3U 6U 5.4U 5.4U 5.4U S.7U 5.7U 
Tric:hlorof!uoromethane ug1kg S.9U 5.9U 6.4U 5.5U 5.9U 5.SU SU 5.2U 5.3U 6U 5.4U 5.4U S.4U 5.7U 5.7U 
Vinyl Chloride ug/kg S.9U 5.9U 6.4U 5.5U S.9U S.8U 5U 5.2U 5.3U 6U 5.4U 5.4U S.4U S.7U 5.7U 
Xylenes, Total ug/kg 18U 18U 19U 17U 18U 17U 15U 16U 16U 18U 16U 16U 16U 17U 17U 
SVOCs (EPA Method 827OC) 
1,2,4-Trichlorobenzene uglkg 610U 580U 1200U 100aU 560U S20U S2aU 1aDOU S20U 630U 540U S30U 540U 550U 60DU 
1,2-Dichlorobenzene ug/kg S10U 580U 1200U 100DU 560U S20U S2QU 1000U 520U 630U S40U S3DU 540U 5S0U SODU 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

Sample 10: LK017 LK020 LK023 LK026 LK029 LK032 LK035 LK038 LK041 LK044 LK047 LK050 LK117 lK053 LK116 

location 10: HA01 HA02 HA03 HA04 HA05 HA06 HA07 HA08 HA09 HA10 HA11 HA12 HA12 HA13 HA13 

SampleType: Regular Regular Regular RSClular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular Duplicate 

Sample Date: 10/9/2002 101912002 10/912002 10/912002 10/912002 101912002 10110/2002 10/10/2002 10/10/2002 1011012002 1011012002 10111/2002 10/1112002 10/1012002 10/1012002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

1,J-Dichlorobenzene uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

1,4-Dichlorobenzene ug/kg 610U 580U 1200U 1OO0U 560U 520U 520U 1OO0U 520U 630U 540U 530U 540U 550U 600U 

2,2'-Oxybis(1-chloropropane) ug/kg 610U 580U 1200U 1OO0U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,4,5-Trichlorophenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,4,6-Trichlorophenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,4-Dichlorophenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,4-Dimeth~phenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,4-Dinitrophenol ug/kg 3OO0U 2900U 5900U 5000U 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

2,4-Dinitrotoluene uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2,6-Dinitrotoluene uglkg 610U 580U 1200U 1OO0U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2-Chloronaphthalene uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2-Chlorophenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2-Methylphenol (o-cresol) uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

2-Nitroaniline ug/kg 3000U 2900U 5900U 5000U 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

2-Nitrophenol ug/kg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

3,3'-Dichlorobenzidine uglkg 1200U 1200U 2400U 2OO0U 1100U 1000U 1000U 2000U 1000U 1300U 1100U 1100U 1100U 1100U 1200U 

3/4-Methylphenol (m/p-cresol) uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

3-Nitroaniline uglkg 3000U 2900U 5900U 5000U 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 2700U 2700U 3OO0U 

4,6-Dinitro-2-Methylphenol uglkg 3OO0U 2900U 5900U 5000U 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

4-Bromophenyl-Ph~ether ug/kg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

4-Chloro-3-Methylphenol uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

4-Chloroaniline ug/kg 1200U 1200U 2400U 2000U 1100U 1000U 1000U 2000U 1000U 1300U 1l00U 1100U 1100U 1100U l200U 

4-Chlorophenyl-Phenyl-Ether ug/kg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

4-Nitroaniline uglkg 3OO0U 2900U 59DOU 5ODOU 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 270DU 2700U 3000U 

4-Nitrophenol uglkg 3000U 2900U 5900U 5000U 2800U 2600U 2600U 5l00U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

Bis(2-Chloroethoxy) Methane uglkg 6l0U 580U 1200U 10DOU 560U 520U 520U 1000U 520U 630U 540U 530U 54DU 550U 600U 

Bis(2-Chloroeth~) Ether uglkg 200U 190U 380U 330U 180U 170U 170U 330U 170U 210U 180U 170U l80U 180U 200U 

Bis(2-Ethylhexyl)Phthalate uglkg 610U 580U 1200U 1000U 560U 520U 520U 65J 520U 630U 540U 530U 540U 550U 60DU 

Butylbenzytphthalate uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Carbazole ug/kg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Dibenzofuran uglkg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Diethylphthalate uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Dimethylphthalate uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Di-N-butylphthalate uglkg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Di-N-Octytphthalate uglkg 6l0U 580U 1200U 1000UJ 560U 520U 520U 1000UJ 520U 630U 540U 530U 540U 550U 600U 

Hexachlorobenzene uglkg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Hexachlorobutadiene ug/kg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Hexachlorocydopentadiene ug/kg 3000U 2900U 5900U 5000U 2800U 2600U 2600U 5100U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

Hexachloroethane ug/kg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 60DU 

Isophorone ug/kg 6l0U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

Nitrobenzene ug/kg 610U 580U 1200U 1000U 560U 520U 520U 1000U 520U 630U 540U 530U 540U 550U 600U 

N-Nitroso-Di-N-Propylamine uglkg 35U 34U 68U 58U 33U 30U 30U 59U 30U 37U 31U 31U 31U 32U 35U 

N-Nitroso-Diphenyiamine uglkg 3000U 2900U 5900U SOOOU 2800U 2600U 2600U 5l00U 2600U 3200U 2700U 2600U 2700U 2700U 3000U 

Pentachlorophenol ug/kg 2100U 2000U 4000U 3400U 1900U 1800U 1800U 3500U 1800U 2200U 1800U 1800U 1800U 1900U 2100U 

Phenol uQ/kg 610U 110J 410J 1000U 560U 520U 520U 1000U 2l0J 150J 220J 530U 540U 550U 110J 

PAHs (Method PAH-5IM) 
2-Methylnaphthalene uglkg 30U 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Acenaphthene uglkg 30U 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Acenaphthylene ug/kg 30U 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Anthracene uglkg 30UJ 29UJ 29UJ 25UJ 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 30W 

Benzo(a)anthracene uglkg 16J 29UJ 19J 18J 28UJ 26UJ 7J 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 30UJ 

Benzo(a)pyrene uglkg 30U 29U l1J 10J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Benzo(b )fluoranthene uglkg 8J 29UJ 17J 15J 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 30UJ 



Table G-2: Surface Soil Sample Analytical Results· RSE Investigation 

Sample 10: LK017 LK020 LK023 LK026 LK029 LK032 LK035 LK038 LK041 LK044 LK047 LK050 LKl17 LK053 LK116 

Location 10: HA01 HA02 HA03 HA04 HA05 HAOS HA07 HA08 HA09 HA10 HA11 HA12 HA12 HA13 HA13 

SampleTvpe: Regular Regular Regular Reaular Regular Regular Reaular Regular Regular Regular Regular Regular Duplicate Regular Duplicate 

Sample Date: 1019/2002 10/912002 10/912002 10/912002 1019/2002 101912002 1011012002 10110/2002 10/1012002 10/1012002 1011012002 10111/2002 10/1112002 10/1012002 10/1012002 

Parameter Sample Depth: O· l' 0-1' 0·1' 0·1' 0-1' 0·1' 0-1' 0-1' O· l' 0-1' 0·1' 0-1' 0·1' 0·1' 0-1' 

Benzo(g, h,i)perylene ug/kg 30U 29U l1J 7J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Benzo(k)fluoranlhene ug/kg 30UJ 29UJ 13J 7J 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 30UJ 

Chrysene ug/kg 10J 29U 29U 8J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Dibenz(a,h)anthracene ug/kg 30U 29U 29UJ 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Fluoranthene uglkg 16J 29U 8J 11J 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Fluorene ug/kg 30U 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Indeno(1,2,3-c,d)pyrene uglkg 30UJ 29UJ 29W 25UJ 28UJ 26UJ 26UJ 25UJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 30UJ 

Naphthalene ug/kg 30U 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Phenanthrene uglkg 9J 29U 29U 25U 28U 26U 26U 25U 26U 32U 27U 26U 27U 27U 30U 

Pyrene ug/kg 16J 29UJ llJ 14J 28UJ 26UJ 26UJ 25U 26U 32U 27U 26U 27U 27U 30U 

DioxlnslFural'l$ (EPA Method 8290) 

l,2,3,4,6,7,8-HpCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.947 NA NA NA NA 

1,2,3.4.6,7,8-HpCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.417 NA NA NA NA 

1.2.3,4,7,8,S-HpCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.116 NA NA NA NA 

l,2,3,4,7,8-HxCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.0835 NA NA NA NA 

1,2,3,4,7,8-HxCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.0944 NA NA NA NA 

1.2,3.6.7,8-HxCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.171 NA NA NA NA 

1.2.3.6,7,8-HxCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.101 NA NA NA NA 

1.2,3.7.8,9-HxCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.184 NA NA NA NA 

1.2,3,7,8,9-HxCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.193 NA NA NA NA 

1.2.3.7.8-PeCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.0791 NA NA NA NA 

1.2.3.7.8-PeCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.114 NA NA NA NA 

2.3.4.6.7.8-HxCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.134 NA NA NA NA 

2.3.4.7.8-PeCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.141 NA NA NA NA 

2.3.7,8-TCDD pg/g NA NA NA NA NA NA NA NA NA NA 0.103 NA NA NA NA 

2,3.7.8-TCDF pg/g NA NA NA NA NA NA NA NA NA NA 0.119 NA NA NA NA 

OCDD pg/g NA NA NA NA NA NA NA NA NA NA 8.93 NA NA NA NA 

OCDF pg/g NA NA NA NA NA NA NA NA NA NA 1.97 NA NA NA NA 

Total HpCDDs pg/g NA NA NA NA NA NA NA NA NA NA 1.9 NA NA NA NA 

Total HpCDFs pglg NA NA NA NA NA NA NA NA NA NA 0.417 NA NA NA NA 

Total HxCDDs pglg NA NA NA NA NA NA NA NA NA NA 0.604 NA NA NA NA 

Total HxCDFs pglg NA NA NA NA NA NA NA NA NA NA 0.916 NA NA NA NA 

Total PeCDDs pglg NA NA NA NA NA NA NA NA NA NA 0.294U NA NA NA NA 

Total PeCDFs pglg NA NA NA NA NA NA NA NA NA NA 0.681 NA NA NA NA 

Total TCDDs pglg NA NA NA NA NA NA NA NA NA NA 0.226U NA NA NA NA 

Total TCDFs pg/g NA NA NA NA NA NA NA NA NA NA 0.514 NA NA NA NA 

Metals (EPA Method 6010B) 
Aluminum mg/kg 6550 4330 8190 8960 9680 6650 5320 7120 3570 7700 12400 14300 12100 11100 12100 

Antimony mg/kg 2.1 7U 7.1U 6U 6.8U 6.2U 6.3U 6.1U 6.2U O.29UJ 6.5U 6.3U 6.5U 6.5U 7.2U 

Arsenic mg/kg 2.6 1.7 3.1 3.3 3.1 2.2 1.9 2.7 1.6 4.1 3.5 3.7 3.8 3.3 4.7 

Barium mg/kg 98.5 50.9 67.8 110 98.8 77.8 59.6 111 105 95.4 119 118 115 120 142 

Beryllium mg/kg 0.48U 0.46U 0.099UJ 0.029UJ 0.091UJ O.1UJ 0.059UJ 0.41U 0.41U 0.056W 0.15UJ 0.33 0.13UJ O.44U 0.13UJ 

Cadmium mg/kg 0.28 0.44 0.35 0.49 0.67 0.48 0.46 0.56 0.093J 0.39 0.98 0.88 0.78 0.6 1.1 

Calcium mg/kg 5120 1590 4960 7110 4110 2390 2000 4090 2980J 4480J 3940J 4090J 4290J 5920J 5060J 

Chromium mg/kg 7.8 5.2 10.9 11.9 12.4 6.2 6.3 8.8 8.9 9 12.2 12.1 11.3 11.5 13.6 

Cobalt mg/kg 4.4 2.5 4.6 5.4 5.2 3.4 3 4.4 2.8 5.3 5.8 5.8 6 5.6 6.7 

Copper mg/kg 3.9 2.9 7 8.2 8.2 3.5 3.3 4.6 2.4 8 7.2 7.4 8.7 6 12.8 

Iron mg/kg 9540 5880 10200 12400 12500 8440 6990 10400 6820J 12oo0J 13700J 15100J 13800J 13200J 15700J 

Lead mg/kg 4.7 1.6 15.5 20.7 9.5 2.6 4.2 7.2 2.5 20.6 4.7 5 10 4.7 17 

Magnesium mg/kg 3320 1780 3110 4490 4960 2790 2260 3620 2030J 3860J 5000J 5540J 5150J 4840J 5620J 

Manganese mg/kg 177J 104J 151J 201J 193J 145J 128J 173J 119 180 242 234 228 217 252 

Mercury (EPA Method 7471A) mg/l<g 0.038 0.034 0.069 0.051 0.039 0.028 0.041 0.028 0.02 0.037 0.027 0.027 0.023 0.028 0.029 

Nickel mglkg 4.7 4.4 7.4 7.8 8.2 5.2 4.9 6.2 5.1 6.4 10.1 9.5 8.5 7.9 10.6 
/ 



Table G-2: Surface Soil Sample Analvtical Results - RSE Investigation 
Sample 10: LK017 LK020 LK023 LK026 LK029 LK032 LK03S LK038 LK041 LK044 LK047 LKOSO LK117 LKOS3 LKl16 

Location 10: HAOI HA02 HA03 HA04 HAOS HA06 HA07 HA08 HA09 HAlO HAll HA12 HA12 HA13 HA13 

SampleType: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular ReQuJar Duplicate Regular Duplicate 

Samole Date: 101912002 101912002 10/912002 101912002 1019/2002 1019/2002 10/1012002 10/10/2002 10/1012002 10/1012002 1011012002 10/1112002 1011112002 10/1012002 10/1012002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

Potassium mglkg 2290J 1210J 1800J 2760J 331 OJ 1850J lS60J 2490J llOOJ 2500J 301 OJ 3280J 3070J 2920J 3540J 

Selenium mglkg 0.48 0.47 0.57 0.73 O.S 0.49 0.41 0.76 0.27 0.68 0.53 0.87 0.82 0.72 0.63 

Silver mglkg 1.2U 1.2U 1.2U lU 1.1U lU lU lU lU 1.3UJ 1.1W 1.1UJ 1.1UJ 1.lUJ 1.2UJ 

Sodium mglkg 240U 230U 121UJ 200U 230U 210U 210U 200U 210U 250U 220U 210U 220U 220U 240U 

Thallium mglkg 0.97UJ O.93W O.94UJ 0.81UJ 0.9UJ 0.83UJ 0.84UJ 0.81UJ 0.82UJ lUJ 0.86UJ O.84UJ 0.87UJ 0.87UJ 0.97UJ 

Vanadium mglkg 21.6 13.5 22.7 28.2 26.8 18 15.4 24.3 16.4 26.1 31.5 33.5 32.4 31.7 35.4 

Zinc mglkg 28 16.4 37.1 SO.3 41.6 23.3 21.6 45 15.8 37.2 38.1 41.2 43.5 40.1 57.8 

General Chemistry 
Moisture (ASTM 0 2216) % 17.4 14 15 0.76 11.4 3.7 4.3 1.6 3 21 7.4 5.3 7.7 8.4 17.2 

pH (EPA Method 9045) pH 7.78 8.26 10.S 7.82 8.26 8.18 8.3 8.01 8.68 9.21 7.94 7.99 8.3 8 8.12 

/ 

''---./ 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 
Sample 10: LK056 LK059 LKOB2 LK06S LK068 LK071 LK074 LKOn LKOBO LKOB3 LK086 LKOB9 LK092 LK118 LK09S 

Location 10: HA14 HA1S HA1B HA17 HA1B HA19 HA20 HA21 HA22 HA23 HA24 HA25 HA26 HA2B HA27 

SampleType: Regular Regular Regular ReQular Regular Regular Reaular Regular Regular ReQular Regular Regular ReQular Duplicate Regular 

Sample Date: 1011112002 10/1112002 1011112002 1011112002 10/1112002 10/1112002 10/14/2002 10/1412002 10/14/2002 10/1412002 10/1412002 10/1412002 1011412002 10/1412002 1011412002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

TPH (EPA Method 80158 ORO) Units 

Motor Oils mglkg 5J 49 12U l1U 18 14 l1U 40 l1U 12U lOU 12U 20 10U llU 

PHC as Diesel Fuel mglkg l1U 3J 12U l1U lJ l1U 1J 4J 11U 12U lOU 12U 2J lOU l1U 

PHC as Gasoline mglkg O.03J 0.04J 0.03J 0.03J 0.03J O.03J 0.02J 0.02J 0.03J 12U l1U 12U 0.05J llU 0.02J 

VOCS (EPA Method 8260B) 
1,1,1 ,2-Tetrachloroethane uglkg 5.7U 4.BU 5.BU BU 5.7U 5.7U S.2U 4.9U 5.SU 5.9U S.2U S.BU 5.4U 4.BU 5.1U 

1 ,1 ,1-Trichloroethane uglkg 5.7U 4.BU 5.aU BU 5.7U 5.7U 5.2U 4.9U 5.SU 5.9U 5.2U 5.BU 5AU 4.6U 5.1U 

1 ,1,2,2-Tetrachloroethane uglkg 5.7U 4.BU 5.BU BU 5.7U 5.7U 5.2U 4.9U 5.5U S.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

1 ,1,2-Trichloroethane ug/kg 5.7U 4.BU 5.8U 6U S.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U S.BU 5AU 4.6U 5.1U 

1,1,2-Trichlorotrifluoroethane uglkg 5.7U 4.BU 5.8U BU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

1,1-Dichloroethane ug/kg 5.7U 4.BU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

1,1-Dichloroethene uglkg 5.7U 4.BU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U S.9U 5.2U 5.BU 5.4U 4.6U S.1U 

1,2,3-Trichloropropane uglkg 5.7U 4.8U 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

1,2-Dichloroethane uglkg 5.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U S.5U 5.9U S.2U 5.aU 5.4U 4.6U 5.1U 

1,2-Dichloropropane uglkg 5.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.BU 5.1U 

1,2-Dichlorotetrafluoroethane uglkg 5.7U 4.BU S.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.BU 5.1U 

2-Hexanone uglkg S7U 4BU 58U SOU 57U 57U 52U 49U 55U 59U S2U 5BU 54U 46U SlU 

4-Methyl-2-pentanone (MIBK) ug/kg S7U 4aU SBU 60U 57U 57U 52U 49U 55U S9U 52U 5aU 54U 46U 51U 

Acetone ug/kg 110UJ 9BUJ 120W 120UJ 110UJ 110UJ 100UJ 99UJ 110UJ 120UJ 100W 120UJ 110UJ 92UJ 100UJ 

Benzene uglkg S.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.SU 5.1U 

Bromodichloromethane u91k9 5.7U 4.aU 5.BU 6U S.7U 5.7U 5.2U 4.9U 5.5U S.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

Bromofonn uglkg 5.7U 4.BU 5.BU BU S.7U 5.7U 5.2U 4.9U S.5U 5.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

Bromomethane uglkg 5.7UJ 4.BUJ 5.BUJ 6UJ 5.7UJ 5.7UJ 5.2UJ 4.9UJ 5.5UJ 5.9UJ 5.2UJ 5.BUJ 5.4UJ 4.6UJ 5.1UJ 

Carbon Disulfide uglkg 5.7U 4.aU 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

Carbon Tetrachloride uglkg 5.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.BU 5.1U 

Chlorobenzene ug/k.g 5.7U 4.au 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U S.BU 5.4U 4.BU 5.1U 

Chloroethane ug/k.g 5.7U 4.aU 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.8U 5.4U 4.BU 5.1U 

Chlorofonn uglkg 5.7U 4.aU 5.aU SU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

Chloromethane uglkg 5.7U 4.aU 5.BU BU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

cis-l,2-Dichloroethene uglkg 5.7U 4.8U 5.BU SU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.BU 5.1U 

cis-1 ,3-Dichloropropene uglkg 5.7U 4.aU 5.8U 6U 5.7U 5.7U 52U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U S.lU 

Dibromochloromethane uglkg 5.7U 4.8U S.8U 6U S.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.8U 5.4U 4.6U 5.1U 

Dichlorodifluoromethane (F12) ug/kg 5.7U 4.8U 5.8U 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.SU 5.1U 

Di-Isopropyl Ether (DIPE) uglkg 5.7U 4.aU 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.BU 5.1U 

Ethyl Tertiary Butyl Ether uglkg 5.7U 4.aU 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

Ethylbenzene uQlkg 5.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

Methyl Ethyl Ketone uglkg 110UJ 9SUJ 120UJ 120UJ 110W 110UJ 100U 99U 110U 120U looU 120U llOU 92U 100U 

Methylene Chloride uglkg 5.7U 4.8U 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U S.9U 5.2U 5.BU 5.4U 4.6U 5.1U 

Methyl-Tert-8uty1 Ether (MTBE) uglkg 5.7U 4.BU 5.BU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.6U S.lU 

Styrene ug/k.g 5.7U 4.BU 5.8U 6U S.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.8U 5.4U 4.6U 5.1U 

Tertiary Amyl Methyl Ether uglkg 5.7U 4.8U 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.6U S.lU 

Tertiary Butyl Alcohol (TSA) uglkg 23W 19UJ 23UJ 24UJ 23UJ 23UJ 21UJ 20UJ 22UJ 24UJ 21UJ 23UJ 22UJ 1BUJ 21UJ 

Tetrachloroethene (PCE) ug/kg 5.7U 4.aU 5.BU 6U 5.7U 5.7U 5.2U 4.9U S.5U 5.9U 5.2U 5.aU 5.4U 4.6U 5.1U 

Toluene ug/k.g 5.7U 4.8U 5.8U BU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.SU 5.1U 

trans-1,2-Dichloroethene ug/k.g 5.7U 4.BU s.au 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU 5.4U 4.SU 5.1U 

trans-l ,3-Dichloropropene ug/k.g 5.7U 4.aU 5.8U SU S.7U 5.7U 5.2U 4.9U 5.5U S.9U 5.2U 5.BU 5.4U 4.SU 5.1U 

Trichloroethene (TCE) ug/kg 5.7U 4.aU 5.aU 6U 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.8U 5AU 4.6U 5.1U 

Trichlorofluoromethane ug/kg 5.7U 4.8U 5.8U SU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U s.au 5.4U 4.6U 5.1U 

Vinyl Chloride uglkg 5.7U 4.aU 5.8U SU 5.7U 5.7U 5.2U 4.9U 5.5U 5.9U 5.2U 5.BU S.4U 4.BU 5.1U 

Xylenes, Total uQlkg 17U 14U lBU laU 17U 17U 16U 15U 17U 18U 16U 17U 16U 14U 15U 

SVOCs (EPA Method 8270C) 
1,2,4-Trichlorobenzene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

1,2-Dichlorobenzene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 5aOU 590U 510U 540U 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

Sample 10: LK056 LK059 LK062 LK065 LK068 LK071 LK074 LKOn LK080 LK083 LK086 LK089 LK092 LK118 LK095 

Location 10: HA14 HA15 HA16 HA17 HA18 HA19 HA20 HA21 HA22 HA23 HA24 HA25 HA26 HA26 HA27 

SampJeType: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular 

Sample Date: 10/1112002 1011112002 10/11/2002 10/1112002 10/11/2002 10/1112002 10/1412002 10/1412002 10/1412002 10/1412002 10/14/2002 10/1412002 10/1412002 1011412002 10/1412002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' a -1' 0-1' 0-1' a -1' a -1' 0-1' a -1' a -1' 

1,3-Dichlorobenzene uglkg S70U 1000U S90U 560U 530U 560U 540U S40U 560U 620U 520U 580U 590U 510U 540U 

1A-Dichlorobenzene uglkg S70U 1000U 590U 560U S30U 560U 540U 540U 560U S20U 520U 580U 590U 510U 540U 

2,2'-Oxybis(1-chloropropane) uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U S20U 580U 590U S10U 540U 

2.4,5-Trichlorophenol uglkg S70U 1000U 590U 560U 530U 560U 540U 540U 560U S20U 520U 580U 590U 510U 540U 

2,4,6-Trichlorophenol uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

2,4-Dichlorophenol uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

2,4-Dimethylphenol ugikg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U S20U 580U 590U 510U 540U 

2,4-Dinitrophenol ug/kg 2900U 5100U 2900U 2800U 2600U 2800U 2700UJ 2700UJ 2800U 3100U 2600U 2900U 3000UJ 2500UJ 2700U 

2,4-Dinitrotoluene uglkg S70U 1OO0U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

2,6-Dinitrotoluene ug/kg S70U 1OO0U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

2-Chloronaphthalene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U S20U 520U 580U 590U 510U 540U 

2-Chlorophenol uglkg S70U 1000U 590U 560U S30U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

2-Methylphenol (o-cresol) ug/kg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U saou 590U 510U 540U 

2-Nitroaniline ug/kg 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

2-Nitrophenol uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U S20U 520U 580U 590U 510U 540U 

3,3'-Oichlorobenzidine uglkg 1100U 2100U 1200U 1100U 1100U 11aOU 110aU 1100U 11aOU 1200U 1000U 12aaU 12aOU 1000U 1100U 

314-Methylphenol (m/p-cresol) uglkg 57aU 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 59aU 51aU 540U 

3-Nitroaniline ugikg 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

4,6-0initno-2-Methy\phenol ug/kg 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

4-Bromophenyl-Phenylether uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U S20U 520U 580U 590U S10U 540U 

4-Chloro-3-Methylphenol ug/kg 57aU 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

4-Chloroaniline uglkg 1100U 2100U 1200U 1100U 1100U 1100U 1100U 1100U 1100U 1200U 1000U 1200U 1200U 1000U 1100U 

4-Chlorophenyl-PhenyI-Ether uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

4-Nitroaniline uglkg 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

4-Nitrophenol ugikg 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

Bis(2-Chloroethoxy) Methane ug/kg S70U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Bis(2-Chloroethyl) Ether ugikg 190U 340U 190U 180U 170U 180U 180U 180U 18au 200U 170U 190U 190U 170U 180U 

Bis(2-Ethylhexyl)Phthalale uglkg 57aU 1OO0U 590U 560U 530U 560U 540U 540U 560U 620U 520U S80U 590U 510U 540U 

Butylbenzylphthalate uglkg S70U 1000U S90U 560U 530U 560U 540U 540U S60U 620U 520U 580U 590U 510U 540U 

Carbazole uglkg S70U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Oibenzofuran uglkg S70U 1000U S90U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Oiethyiphthalate uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U S10U 540U 

Dimethylphthalate uglkg S70U 1000U 590U 560U 530U 560U 540U 540U S60U 620U 520U 580U S90U 510U 540U 

Oi-N-butylphthalate uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Oi-N-OctyIphthalate uglkg 570U 1000UJ 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Hexachlorobenzene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 5l0U 540U 

Hexachlorobutadiene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Hexachlonocydopentadiene uglkg 2900U 5100U 2900U 2800U 2600U 2800U 270aU 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700u 

Hexachloroethane uglkg 570U 1000U S90U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

lsophorone uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

Nitrobenzene uglkg 570U 1000U 590U 560U 530U 560U 540U 540U 560U 620U 520U 580U 590U 510U 540U 

N-Nitroso-Oi-N-Propylamine uglkg 33U 60U 34U 32U 31U 32U 32U 31U 33U 36U 30U 34U 34U 29U 31U 

N-NitrOso-Oiphenylamine uglkg . 2900U 5100U 2900U 2800U 2600U 2800U 2700U 2700U 2800U 3100U 2600U 2900U 3000U 2500U 2700U 

Pentachlorophenol uglkg 1900U 3500U 2000U 1900U 1800U 1900U 1900U 1800U 1900U 2100U 1800U 2000U 2000U 1700U 1800U 

Phenol uglkg 570U 1000U 590U 560U 530U 695 540U 540U 936 450J 520U 250J 590U S10U 902 

PAHs (Metflod PAH-SIM) 
2-Methylnaphthalene uglkll 29U S1U 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Acenaphthene uglkg 29U S1U 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Acenaphthylene uglkg 29U S1U 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Anthracene uglkg 29UJ 44J 29UJ 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 25W 27UJ 

Benzo(a)anthracene uglkg 29UJ 730J 29UJ 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 13J 25UJ 27UJ 

Benzo(a)pyrene ugIkg 29U 1030J 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Benzo(b )fluoranthene uglkg 29UJ 1790J 29UJ 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 25UJ 27UJ 



Table G-2: Surface Soil Sample Analytical Results - RSE Investiaation 

Sample 10: LK056 LK059 LK062 LK065 LK068 LK071 LK074 LKOn LK080 LK083 LK086 LK089 LK092 LK118 LK095 

Location ID: HA14 HA15 HA16 HA17 HA18 HA19 HAlO HA21 HAl2 HA23 HA24 HA25 HAl6 HA26 HA27 

SampleType: Regular Regular Reaular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular 

Sample Date: 10/11/2002 10/1112002 10/1112002 10/1112002 10/11/2002 10/11/2002 10/1412002 1011412002 10/14/2002 10/1412002 10/14/2002 1011412002 10/14/2002 10/14/2002 10/1412002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0- l' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

Benzo(g ,h,i)perylene ug/kg 29U 440J 29U 2SU 26U 2SU 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Benzo(k)fluoranthene ug/kg 29UJ 510J 29UJ 28UJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 25UJ 27UJ 

Chrysene ug/kg 29U 870 29U 28U 26U 2SU 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Dibenz(a,h)anthracene ug/kg 29U 97J 29U 2SU 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Ruoranthene ug/kg 29U 1000 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Ruorene ug/kg 29U 51U 29U 2SU 26U 2SU 27U 27U 28U 31U 26U 29U 30U 25U 27U 

IOOeno(1,2,3-c,d)pyrene ug/kg 29UJ 460J 29UJ 2SUJ 26UJ 28UJ 27UJ 27UJ 28UJ 31UJ 26UJ 29UJ 30UJ 25UJ 27UJ 

Naphthalene ug/kg 29U 51U 29U 28U 26U 28U 27U 27U 28U 31U 26U 29U 30U 25U 27U 

Phenanthrene ug/kg 29U 290 29U 2SU 26U 2SU 27U 27U 2SU 31U 26U 29U 30U 25U 27U 

Pyrene ua/kg 29U 960 29U 2SU 26U 2SU 27U 27UJ 2SU 31U 26U 29U 30U 25U 27U 

DioxlnslFurans (EPA Method 8290) 
1,2,3,4,6,7,8-HpCDD pglg 1.88 NA NA NA 2.41 NA NA 3.12 NA NA NA 2.04 9.92 10.3 1.55 

1,2,3,4,6,7,8-HpCDF pglg 0.637 NA NA NA 1.36 NA NA 0.S93 NA NA NA 0.579 7.92 6.59 0.436 

1,2,3,4,7,8,9-HpCDF pg/g 0.241U NA NA NA 0.239U NA NA 0.252U NA NA NA 0.295U 0.329 0.394U 0.261U 

1,2,3,4,7,8-HxCDD pg/g 0.241U NA NA NA 0.391 NA NA 0.252U NA NA NA 0.364 0.362 0.475 O.444U 

1.2,3.4,7.8-HxCDF pg/g 0.0617 NA NA NA 0.084 NA NA 0.0967 NA NA NA 0.0851 1.58 1.34 0.261U 

1,2,3,6,7,8-HxCOD pg/g 0.135 NA NA NA 0.353 NA NA 0.345 NA NA NA 0.328 1.S7 1.6 0.345U 

1,2,3,6,7,8-HxCDF pglg 0.083 NA NA NA 0.122 NA NA 0.125 NA NA NA 0.0874 7.68 6.09 0.261U 

1,2,3,7,B,9-HxCOO pg/g 0.125 NA NA NA 0.469 NA NA 0.401 NA NA NA 0.475 0.785 0.923 0.385U 

1,2,3,7,B,9-HxCDF pg/g 0.241U NA NA NA 0.33 NA NA 0.31 NA NA NA 0.371 0.903 1.05 0.261U 

1,2,3,7.8-PeCDD pg/g 0.241U NA NA NA 0.193 NA NA 0.169 NA NA NA 0.OS03 0.515 0.497 0.261U 

1,2,3,7,8-PeCDF pg/g 0.241U NA NA NA 0.0744 NA NA 0.101 NA NA NA 0.113 1.06 0.775 0.261U 

2.3.4,6,7,8-HxCDF pg/g 0.162 NA NA NA 0.177 NA NA 0.204 NA NA NA 0.149 14.7 11.2 0.261U 

2,3,4,7,8-PeCDF pg/g 0.081 NA NA NA 0.239 NA NA 0.181 NA NA NA 0.156 32.4 26.5 0.152 

2,3,7,8-TCDD pg/g 0.0965U - NA NA NA 0.107 NA NA 0.105 NA NA NA 0.118U 0.17 0.229 0.111U 

2,3,7,8-TCDF pg/g 0.0617 NA NA NA 0.137 NA NA 0.147 NA NA NA 0.156 3.05 2.12 0.133 

CCDO pg/g 17 NA NA NA 30 NA NA 40.3 NA NA NA 19.8 61.7 79.8 17 

OCOF pg/g 1.35 NA NA NA 6.87 NA NA 6.59 NA NA NA 4.13 6.92 7.46 1.1 

Total HpCDDs pglg 3.8 NA NA NA 5.71 NA NA 6.32 NA NA NA 3.93 22 22.3 3.19 

Total HpCDFs pglg 1.39 NA NA NA 3.05 NA NA 2.32 NA NA NA 1.45 15 12.8 0.436 

Total HxCOOs pg/g 0.413 NA NA NA 1.2 NA NA 1.23 NA NA NA 1.11 20.2 17.4 0.4B4U 

Total HxCDFs pg/g 1.92 NA NA NA 2.55 NA NA 2.03 NA NA NA 1.8 201 156 0.442 

Total PeCDDa pglg 0.0444 NA NA NA 0.282 NA NA 0.183 NA NA NA 0.461 5.99 3.72 0.419U 

Total PeCDFs pglg 1.63 NA NA NA 2.66 NA NA 2.18 NA NA NA 1.76 752 563 1.56 

Total TCDDs pglg 0.178U NA NA NA 0.139 NA NA 0.216 NA NA NA 0.123 0.313 1.53 O.346U 

Total TCDFs -pglg 0.324 NA NA NA 1.19 NA NA 1.34 NA NA NA 1.35 346 294 0.586 

Metals (EPA Method 60108) 
Aluminum mg/kg 8030 9350 7860 7980 9340 9690 10900 5590 15000 13200 9320 6920 14300 7860 8830 

Antimony mg/kg 6.8U 6.2U 7.1U 0.32UJ 6.3U 0.28UJ 6.5U 6.5U 6.8U 7.4U 6.3U 7U 7.1U 6.1U 6.5U 

Arsenic mg/kg 2.9 2.9 2.2 3 2.9 2.8 2.7 2.2 4.6 3.6 3 2.5 4.7 2.2 2.3 

Barium mg/kg 73.6 89 87.9 94.5 101 93.3 105 60.3 187 122 104 79.3 163 71.6 88.6 

Beryllium mg/kg 0.053UJ 0.1UJ 0.47U 0.14UJ 0.16UJ 0.098UJ 0.14 0.052UJ 0.29 0.31 0.22 0.12 0.27 0.089UJ 0.12 

Cadmium mg/kg 0.46 0.59 0.62 0.69 0.78 0.83 0.65 0.55 1 0.92 0.86 0.62 0.98 0.6 0.76 

Calcium mg/kg 5250J 25200J 2510J 3800J 3300J 3260J 5340 2720 6050 4720 3600 3540 5540 3160 16400 

Chromium mg/kg 8.3 8.7 14.6 8.8 8.9 9.7 12.3 5.8 15.8 13 10.6 7.1 18.2 8.6 8.6 

Cobalt mglkg 3.8 4 4.2 4.7 4.5 5 4.7 3 7.6 5.5 4.8 3.8 7.3 3.9 4.2 

Copper mg/kg 3.6 4.3 5.1 5.2 5.6 6.S 7 3.3 10.8 7.6 6.8 4.4 12.8 4.9 4.9 

Iron mglkg 9310J 10100J 9650J 11oo0J 11100J 11800J 13000 8070 19400 15300 12600 9990 19100 10000 10600 

Lead mglkg 2.5 2.9 7.5 6.3 4.3 8.3 4.7 2 12.4 5.8 9.2 2.9 15 2.7 3.5 

Magnesium mglkg 3350J 3820J 3060J 3910J 3750J 4090J 4230 2530 6770 5190 4140 3340 6790 3390 3700 

Manganese mglkg 161 167 178 207 197 216 221J 126J 289J 227J 197J 164J 277J 146J 168J 

Mercury (EPA Method 7471A) mglkg 0.021 0.022 0.029 0.027 0.019 0.041 0.018 0.012 0.021 0.026 0.02 0.021 0.02 0.015 0.012 

Nickel mg/kg 6 6.4 9 7.4 7 7.7 7.8 4.7 12.1 9 8.3 5.7 11.S 7.5 6.2 



Table G-2: Surface Soil Sample Analvtical Results - RSE Investigation 

Sample 10: LK056 LK059 LK062 LK065 LK068 LK071 LK074 LK077 LK080 LK083 LK086 LK089 LK092 LK118 LK095 

Location 10: HA14 HA15 HA16 HA17 HA18 HA19 HA20 HA21 HA22 HA23 HA24 HA25 HA26 HA26 HA27 

SampleType: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Reaular Reaular Duplicate Regular 

Sample Date: 1011112002 10/1112002 1011112002 1011112002 1011112002 1011112002 1011412002 1011412002 1011412002 1011412002 1011412002 10/1412002 1011412002 1011412002 10/1412002 

Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

Potassium mg/kg 1880J 2150J 2190J 2470J 2450J 2530J 2670J 1440J 3970J 3300J 2670J 1980J 4170J 1940J 2170J 

Selenium mg/kg 0.45 0.42 0.54 0.65 0.72 1.1 0.65U 0.29 0.68U 0.74U 0.63U 0.7U 0.71U 0.61U 0.65U 

Silver mg/kg 1.1UJ lUJ 1.2UJ 1.1UJ 1.1UJ 1.1UJ 1.1U 1.1U 1.1U 1.2U 1U 1.2U 1.2U lUJ 1.1U 

Sodium mg/kg 11.9UJ l'.2UJ 240U 22.1UJ 210U 220U 220U 33UJ 230U 30.2UJ 28.7UJ 230U 240U 200U 220U 

Thallium mg/kg 0.91UJ O.82UJ O.94UJ 0.9UJ 0.85UJ 0.89UJ O.87U 0.87U 0.9U 0.98U O.B4U 0.93U O.94U 0.81U 0.87U 

Vanadium mglkg 22.1 25.1 22.2 23.1 24.2 27.3 29.2 17.4 44.1 33.3 27.5 21.6 41.7 24 24.6 

Zinc mglkg 23.7 26.8 30.8 30.8 30.9 34.1 33.5 20.9 57.1 49.6 36.6 26.7 SO.8 26.2 27.8 

General Chemistry 
Moisture (ASTM D 2216) % 12.3 2.8 15.2 10.6 5.4 10.4 8.1 7.8 11.1 18.7 4.3 13.8 15.3 1.7 7.8 

pH (EPA Method 9045) pH 9.1 8.33 7.48 7.93 8.66 6.41 8.32 8.93 8.31 8.15 8.29 8.45 8.86 8.47 9.2 

/ 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

Sample 10: LK098 LK101 LK104 LK107 LK110 LK113 LK119 
Location 10: HA28 HA29 HA30 HA31 HA32 HA33 HA33 

SampleType: Regular Regular Regular Regular Regular Regular Dup~cate 

Sample Date: 10/1512002 10/1512002 10/1512002 10/1512002 10115/2002 10/1512002 10/1512002 
Parameter Sample Depth: 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

TPH (EPA Method 80158 ORO) Units 

Motor Oils mgJkg 7J 26 27 3J 19 7J 12U 
PHC as Diesel Fuel mglkg 2J SJ 2J 10U 0.9J 12U 12U 
PHC as Gasoline mgJkg 10U 9.9U 0.02J 9.SU 0.05J 0.03J 0.03J 

VOe. (EPA Method 8260B) 
1,1,1,2-Tetrachloroethane uglkg 5.6U S.2U SU 4.9U 5.9U S.7U S.SU 
1.1,1-Tric:hloroethane ugJkg S.6U S.2U SU 4.9U S.9U S.7U S.BU 
1,1,2,2-Tetrachloroethane ugJkg S.6U S.2U SU 4.9U S.9U 5.7U S.BU 
1.1,2-Tric:hloroethane ugJkg S.6U S.2U SU 4.9U S.9U S.7U S.SU 
1.1,2-Trichlorotrifluoroethane ug/kg S.6U S.2U SU 4.9U S.9U S.7U S.8U 
1,1-Dichloroethane ugJkg 5.6U S.2U SU 4.9U S.9U S.7U S.BU 

1.1-Dichloroethene ugJkg 5.6U S.2U SU 4.9U S.9U S.7U S.SU 

1.2,3-Trichloropropane ugJkg S.6U S.2U SU 4.9U 5.9U S.7U S.8U 
1,2-Dichloroethane ugJkg S.6U S.2U SU 4.9U S.9U S.7U S.BU 
1.2-Dichloropropane ugJkg S.6U S.2U SU 4.9U S.9U S.7U S.SU 
1,2-Dichlorotetrafluoroethane ugJkg 5.6U 5.2U SU 4.9U 5.9U S.7U 5.8U 
2-Hexanone ugJkg S6U 52U SOU 49U S9U 57U 5BU 
4-Methyl-2-pentanone (MIBK) uglkg S6U 52U 50U 49U 59U 57U SSU 
Acetone ugJkg 110UJ 100UJ 100UJ 99UJ 120UJ 110UJ 120UJ 
Benzene ug/kg S.6U S.2U 5U 4.9U 5.9U S.7U 5.8U 
Bromodic:hloromethane ugJkg S.6U S.2U SU 4.9U S.9U S.7U 5.SU 
Bromoform uglkg S.6U S.2U SU 4.9U S.9U 5.7U S.BU 

Bromomethane ugJkg S.6UJ 5.2UJ SUJ 4.9UJ 5.9UJ 5.7UJ S.BUJ 
Carbon Disulfide ugJkg 5.6U 5.2U SU 4.9U S.9U 5.7U S.BU 
Carbon Tetrachloride ugJkg 5.6U 5.2U SU 4.9U S.9U 5.7U S.BU 
Chlorobenzene uglkg 5.6U S.2U 5U 4.9U S.9U S.7U S.8U 
Chloroethane ugJkg S.6U S.2U SU 4.9U S.9U S.7U S.8U 
Chloroform ug/kg S.6U S.2U SU 4.9U S.9U 5.7U S.SU 
Chloromethane ug/kg 5.6U S.2U SU 4.9U S.9U S.7U S.SU 
cis-1,2-Dichloroethene ug/kg 5.6U S.2U SU 4.9U 5.9U S.7U S.BU 
cis-1,3-Dichloropropene uglkg S.6U S.2U SU 4.9U S.9U 5.7U S.8U 
Dibromochloromethane uglkg 5.6U 5.2U 5U 4.9U S.9U S.7U 5.BU 
Dichlorodifluoromethane (F12) uglkg S.6U S.2U SU 4.9U S.9U S.7U 5.SU 
Di-Isopropyl Ether (DIPE) uglkg S.6U S.2U SU 4.9U S.9UJ S.7UJ 5.BUJ 
Ethyl Tertiary Butyl Ether uglkg S.6U S.2U SU 4.9U 5.9U S.7U S.8U 
Ethylbenzene uglkg 5.6U 5.2U 5U 4.9U 5.9U 5.7U S.BU 
Methyl Ethyl Ketone uglkg 110U 100U 100U 99U 120U 110U 120U 
Methylene Chloride uglkg S.6U 5.2U SU 4.9U S.9U 5.7U S.8U 
Methyl-Tert-Butyl Ether (MTBE) uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U 5.BU 
Styrene uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U S.SU 
Tertiary Amyl Methyl Ether uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U 5.BU 
Tertiary BuM Alcohol (TBA) uglkg 22UJ 21UJ 20UJ 20UJ 24UJ 23UJ 23UJ 
Tetrachloroethene (PCE) uglkg 5.6U S.2U SU 4.9U 5.9U 5.7U S.8U 

Toluene uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U S.BU 
trans-1,2-Dichloroethene uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U S.BU 
trans-1,3-Dichloropropene uglkg 5.6U 5.2U 5U 4.9U S.9U 5.7U S.8U 
Trichloroethene (TCE) uglkg S.6U 5.2U SU 4.9U 5.9U 5.7U S.8U 
Trichlorofluoromethane uglkg 5.6U 5.2U SU 4.9U 5.9U 5.7U 5.8U 
Vinyl Chloride uglkg 5.6U 5.2U 5U 4.9U 5.9U 5.7U S.BU 

Xytenes. Total uglkg 17U 16U 15U 15U 18U 17U 17U 
SVOCS (EPA Method 8270C) 

1.2,4-Trichlorobenzene uglkg 530U 540U 520U 520U 610U 620U 620U 

" 
1,2-0ichlorobenzene uglkg 530U 540U 520U 520U 610U 620U 620U 
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Table G-2: Surface Soil Sample Analytical Results· RSE Investigation 

Sample 10: LK098 
Location 10: 1-IA28 

SampleType: Regular 

Sample Date: 10115/2002 
Parameter Sample Depth: 0-1' 

l,3-Dichlorobenzene uglkg 530U 
1,4-Dichlorobenzene uglkg 530U 

2.2'-Oxybis(1-chloropropane ) uglkg 530U 

2,4,5-Trichlorophenol ug/kg 530U 
2,4,6-Trichlorophenol uglkg 530U 

2,4-Dichlorophenol ug/kg 530U 
2,4-Dimethylphenol ug1k.g 530U 
2,4-Dinitrophenol ug/kg 2600UJ 
2,4-Dinitmtoluene ug1k.g 530U 
2.6-Dinitrotoluene ug/kg 530U 
2-Chloronaphthalene ug1k.g 530U 

2-Chlorophenol uglkg 530U 
2-Methylphenol (o-cresol) ug1k.g 530U 
2-Nitroaniline ug/kg 2600U 
2-Nitrophenol uglkg 530U 
3,3'-Dichlorobenzidine uglkg 1100U 
314-Methylphenol (m/p-cresol) uglkg 530U 
3-Nitroaniline uglkg 2600U 
4,6-Dinitro-2-Methylphenol uglkg 2600U 
4-Bromophenyl-Phenylether uglkg 530U 
4-Chlor0-3-Methylphenol uglkg 530U 
4-Chloroaniline uglkg 1100U 
4-Chlorophenyl-Phenyl-Ether uglkg 530U 
4-Nilroaniline ug/kg 2600U 
4-Nitrophenol uglkg 2600U 

Bis(2-Chloroethoxy) Methane uglkg 530U 
Bis(2-Chloroethyl) Ether uglkg 170U 
Bis(2-Ethylhexyl)Phthalate uglkg 530U 
Butylbenzylphthalate uglkg 530U 
Carbazole uglkg 530U 
Dibenzofuran uglkg 530U 
Diethylphthalale uglkg 530U 
Dimethylphthalate uglkg 530U 

Di-N-butylphlhalate ug/kg 530U 
Di-N-Octylphthalate uglkg 530U 

Hexachlorobenzene ug/kg 530U 
Hexachlorobutadiene uglkg 530U 

Hexachlorocydopentadiene ug1k.g 2600U 

Hexachloroethane uglkg 530U 

Isophorone ug/kg 530U 

Nitrobenzene uglkg 530U 

N-Nitroso-Di-N-Propylamine uglkg 31U 
N-Nitroso-Diphenylamine uglkg 2600U 
Pentachlorophenol uglkg 1800U 

Phenol uglkg 530U 

PAHs (Method PAH-8IM) 
2-Methylnaphthalene uglkg 26U 
Acenaphthene ug/kg 26U 

Acenaphthylene uglkg 26U 

Anthracene ug1k.g 26UJ 

Benzo(a)anthracene uglkg 26UJ 
Benzo(a)pyrene uglkg 26U 

Benzo(b)fluoranthene uglkg 26UJ 

LK101 LKl04 
HA29 HA30 

Regular Regular 
1011512002 1011512002 

0-1' 0-1' 

540U 520U 

540U 520U 

540U 520U 

540U 520U 

540U 520U 

540U 520U 

540U 520U 
2700UJ 2600UJ 

540U 520U 

540U 520U 
540U 520U 

540U 520U 

540U 520U 

2700U 2600U 

540U 520U 
l100U 1000U 

540U 520U 
2700U 2600U 
2700U 2600U 
540U 520U 
540U 520U 

1100U 1000U 
540U 520U 
2700U 2600U 
2700U 2600U 

540U 520U 
180U 170U 
70J 520U 

540U 520U 
540U 520U 
540U S20U 
540U 520U 

540U 520U 
540U 520U 

540U 520U 

540U 520U 
540U 520U 
2700U 2600U 
540U 520U 

540U S20U 
S40U 520U 

31U 30U 
2700U 2600U 
1800U l800U 
540U 520U 

27U 26U 

27U 26U 

27U 26U 

27UJ 26UJ 

l2J 26W 

15J 26U 
34J 26UJ 

LK107 LK110 LKl13 LKl19 
HA31 HA32 HA33 HA33 

Regular Regular Regular Duplicate 
1011512002 1011512002 10115/2002 1011512002 

0-1' 0-1' 0-1' 0-1' 
520U 610U 620U 620U 
520U 610U 620U 620U 
520U 610U 620U 620U 
520U 610U 620U 620U 
S20U 610U S20U S20U 
S20U 610U 620U 620U 
520U 6l0U 620U 620U 

2600UJ 3100U 3100U 3100U 
520U 6l0U 620U 620U 
520U 6l0U 620U 620U 
520U 6l0U 620U 620U 
520U 610U 620U 620U 
520U 6l0U 620U 620U 

2600U 3100U 3100U 3100U 
520U 6l0U 620U 620U 
1000U 1200U 1200U 1200U 
520U 6l0U 620U 620U 

2600U 3100U 3100U 3l00U 
2600U 3l00U 3l00U 3l00U 
520U 6l0U 620U 620U 
520U 610U 620U 620U 

1000U 1200U 1200U 1200U 
520U 610U 620U 620U 

2600U 3100U 3100U 3100U 
2600U 3100U 3100U 3100U 
520U 610U 620U 620U 
170U 200U 200U 200U 
520U 51J 620U 620U 
520U 610U 620U 620U 
520U 610U 620U 620U 
520U 610U 620U 620U 
S20U 610U 620U l40J 
520U 610U 620U 620U 
520U 6l0U 620U 620U 
520U 6l0U 620U 620U 
520U 6l0U 620U 620U 
520U 6l0U 620U 620U 

2600U 3l00U 3100U 3l00U 
S20U 6l0U 620U 620U 
S20U 610U 620U 620U 
520U 6l0U 620U 620U 
30U 36U 36U 36U 

2600U 3100U 3100U 3l00U 
1800U 2l00U 2100U 2100U 
520U 610U 210J 2S0J 

26U 31U 3tU 31U 
26U 3tU 3tU 3tU 
26U 31U 31U 31U 
26UJ 31W 31UJ 31UJ 
26UJ 31W 31UJ 31UJ 
26U 31U 31U 3tU 
26UJ 31UJ 31UJ 31W 



Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

Sample ID: LK098 LK101 LK104 LK107 LK110 LK113 LK119 
Location ID: HA28 HA29 HA30 HA31 HA32 HA33 HA33 

SampleType: Regular Regular RegUlar Regular Regular Regular Duplicate 
Sample Date: 1011512002 1011512002 1011512002 10/15/2002 10/1512002 10/1512002 1011512002 

Parameter Sample DeJ'_th: 0-1' 0-1' 0-1' 0-1' 0-1' 0 .. l' 0-1' 
Benzo(g, h,i)perylene ugllcg 26U 16J 26U 26U 31U 31U 31U 

Benzo{k)tluoranthene ugllcg 26UJ 11J 26UJ 26UJ 31UJ 31UJ 31UJ 
Chrysene ugllcg 26U 24J 26U 26U 31U 31U 31U 
Dibenz(a,h)anthracene uglkg 26U 27U 26U 26U 31U 31U 31U 
Fluoranthene uglkg 26U 14J 26U 26U 31U 31U 31U 
Fluorene ugllcg 26U 27U 26U 26U 31U 31U 31U 

Indeno(1,2,3-c,d}pyrene uglkg 26UJ 15J 26UJ 26UJ 31UJ 31UJ 31UJ 
Naphtha/ene ug/kg 26U 27U 26U 26U 31U 31U 31U 

Phenanthrene uglkg 26U 27U 26U 26U 31U 31U 31U 
Pyrene uglkg 26U 17J 26U 26U 31U 31U 31U 

DioxinsIFurans (EPA Method 8290) 
1,2,3,4,6,7,B-HpCDD pglg NA 1.92 NA 6.96 NA NA NA 
1,2,3,4,6,7,8-HpCDF pglg NA 0.394 NA 1.35 NA NA NA 
1,2,3,4,7,8,9-HpCDF pgfg NA 0.253U NA 0.25BU NA NA NA 
1,2,3,4,7,B-HxCDD pg/g NA 0.253U NA 0.258U NA NA NA 
1,2,3,4,7,8-HxCDF pg/g NA 0.0647 NA 0.138 NA NA NA 
1,2,3,6,7,8-HxCDD pgfg NA 0.117 NA OAn NA NA NA 
1,2,3,6,7,8-HxCDF pgfg NA 0.0829 NA 0.153 NA NA NA 
1,2,3,7,8,9-HxCDD pgfg NA 0.115 NA 0.377 NA NA NA 

1,2,3,7,8,9-HxCDF pglg NA 0.253U NA 0.223 NA NA NA 
1,2,3,7,8-PeCDD pgfg NA 0.253U NA 0.115 NA NA NA 
1,2,3,7,8-PeCDF pgfg NA 0.253U NA 0.099 NA NA NA 
2,3,4,6,7,8-HxCDF pgfg NA 0.135 NA 0.252 NA NA NA 

2,3.4,7.8 .. PeCDF pgfg NA 0.154 NA 0221 NA NA NA 
2,3,7,8-TCDD pgfg NA 0.109 NA 0.161 NA NA NA 

2,3,7,B-TCDF pg/g NA 0.0687 NA 0.144 NA NA NA 
OCDD pglg NA 16.5 NA 59 NA NA NA 

OCDF pg/g NA 0.821 NA 4.11 NA NA NA 
Total HpCDDs pglg NA 4.35 NA 13.7 NA NA NA 

Total HpCDFs pglg NA 0.883 NA 3.34 NA NA NA 
Total HxCDOs pgfg NA 0.521 NA 2.66 NA NA NA 
Total HxCDFs pglg NA 1.48 NA 2.92 NA NA NA 

Total PeCDDs pg/g NA 0.141 NA 0.254 NA NA NA 
Total PeCDFs pg/g NA 2.54 NA 2.49 NA NA NA 

Total TCDOs pg/g NA 0.22BU NA 0.214 NA NA NA 
Total TCDFs pg/g NA 1.0B NA 1.47 NA NA NA 

MetaJs (EPA Method 6010B) 
Aluminum mg/kg 15800 8760 6870 9010 12100 13500 7860 

Antimony mg/kg 6.3U 6.5U 6.2U 6.3U 7.4U 7.4U 7.5U 

Arsenic mg/kg 4.2 2.S 2.5 3.2 3.2 3.5 2.2 

Barium mg/kg 145 96.8 77.7 110 103 111 74.4 

Beryllium mg/kg 0.21 0.43U 0.085 0.088UJ 0.11UJ 0.49U 0.5U 
Cadmium mg/kg 0.5 0.31 0.58 0.55 0.76 0.42 0.39 
Calcium mg/kg 6000 4090 4690 7110 4430 6000 1990 

Chromium mgllcg 14.3 B.4 7.3 9.6 12.7 12.2 12.2 

Cobalt mg/kg 7.2 5.2 3.6 5.1 5.4 6.3 3.5 

Copper mg/kg 9.4 5.7 4 6.5 7.9 6.4 6.S 
Iron mgllcg 18400 12300 9270 12700 14100 15400 7670 

Lead mg/kg 6 6 2.5 4.9 12.7 3.5 4.3 

Magnesium mg/kg 6900 4310 3150 4530 5040 5920 2180 

Manganese mglkg 227J 181J 156J 196J 175J 225J 88.1J 

Mercury (EPA Method 7471A) mglkg 0.021 0.013 0.015 0.029 0.025 0.011 0.019 
Nickel mg/kg 9.5 5.1 5.4 6.9 7 7.6 7.4 
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Table G-2: Surface Soil Sample Analytical Results - RSE Investigation 

Parameter 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
General Chemistry 
Moisture (ASTM D 2216) 
p_H JEPA Method 9045) 
NOTES. 
mglkg = milligrams per kilogram 
~glkg = micrograms per kilogram 
pg/g =: picogram per per kilogram 
TPH = total petroleum hydrocarbons 
VOCS :: volatile organic compounds 
SVOCs'" semivolatile organic compounds 
PAHs = polynudear aromatic hydrocarbons 

SamplelD; 
Location ID: 

SampleType: 
Sample Date: 

Sample Depth: 
mglkg 
mglkg 
mglkg 
mglkg 
mg/kg 
mglkg 
mglkg 

% 
pH 

LK098 
HA28 

Regular 
1011512002 

0-1' 
3600J 
O.63U 

1.1U 
210U 
O.B4U 
40.4 
46.5 

5.1 
8.44 

LK101 LK104 LK107 LK110 
HA29 HA30 HA31 HA32 

Regular Regular Regular Regular 
1011512002 1011512002 1011512002 1011512002 

0-1' 0-1' 0-1' 0-1' 
2740J 1900J 2440J 2730J 
0.65U 0.62U 0.63U 0.74U 
1.1U 1UJ 1UJ 2 
220U 210U 210U 250U 
0.86U 0.82U O.83U O.98U 

27 20.5 27.7 31.6 
33 25.1 33.2 43.7 

7.2 3 4 18.4 
9.31 9.42 9.03 8.43 

pH = the negative log of the hydrogen ion concentration 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

LK113 
HA33 

Regular 
1011512002 

0·1' 
3270J 
O.74U 
1.2UJ 
250U 
O.99U 
35.1 
37.5 

19.1 
9.35 

U = indicates the analyte was not detected at or above the stated limit. 

LK119 
HA33 

Duplicate 
1011512002 

0-1' 
902J 
0.75U 
1.2UJ 
250U 
1U 

21.5 
28.4 

19.8 
8.63 

UJ :: indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J :: indicates an estimated value. 
NA:: not analyzed; Only 10% of soil samples collected were analyzed for DioxinlFurans. 
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Appendix 85 
Groundwater Sampling Information 



Table 1-1: Groundwater Sampling Details - RSE Investigation 
, 
i 
i 
I 
I 
I 
I 

, 
i 

I 
! 

'" c 
o 

E€ 
:::I nI 
II> 0 

Location I I Sample I 
10 ! Round I 10 Earth Tech 10 

Sampling 
Date Samp!eType 

I 
J:! 0.1 

-0 
e~ _ "'C 

11)>­
a.J: 

MW01' I 0056 

, 
I AA 3-MW01GW-501-0000 121312002 Regular ,J I" " " ,J .J ,J 

MVV02 

2 LK332 I AA 3-MW01GW-S02-DOOO 04/112003 I Regular .J.J.J.J".J.J! -

2 LK333 I AA 3-MW01 GW-003-DOOO , 04/1/2003 I Duplicate of LK332 " " " "i,J " ,,! 

4 LK391 I AA3-MW01GW-S06-0000 I 04/0612004 I Regular "".J.J I" " "I.J 

r-~5~~L=K~4~1~9_I~AA~3'~MW~0~1~GW~-~S~1~0-~D~0~oo~i~0~7~ro~6~12~0~04~1 ____ R~eg=u=la~r ____ f~"~I __ "~~_"~r-~,,-;i~.J-+ __ "~~~ __ "_ 
5 LK420 I AA3-MVV01GW-S11-DOOO I 07/06120041 Regular - I i - "(D) - I 

6 LK454 AA3_MVV01GW-513_DOOO 110/07120041 Regular I" ,J " " ,J " - I " 
6 LK455 AA3-MW01GW-D14-DOOO 110/0712004 I Ouelicate of LK454 I" ,J ,J "i" ,J I 
6 LK456 AA3_MVV01GW-515-0000 i 10ro712004\ Regular I - I I .J (D) ! 
7 LK484 AA3_MVV01GW-516-DOOO i 02123120051 Regular I,J " ,J ,J I ,J I .J I 

LK264 I AA 3_MW02GW-S01-DOOO 121412002! ,J " " .J .J .J 
I 

2 LK340 I AA 3-MW02GW-S02-DOOO 041212003 " " " " 

2 LK341 I AA 3_MW02GW-003-DOOO 041212003 I Duplicate of LK340 .J.J".J 

3 LK368! AA3-MVV02GW-504·DOOO 1111912003 I R ular "".J""" 

- i 
j 

- ! 
I 

- i 
i 

.. I -

" I -
" I -

i 
f -

4 LK397 AA3_MVV02GW-D08-DOOO 04/0612004 I Duplicate of LK395 I" " .J I.J "r" I" I " 
! ,'~~--~-i~~l~~~~-+:--~+'~~'~~ 

4 LK398 AA3·MW02GW-D09-DOOO 04/06/2004 I Duplicate of LK396 j - - Ii" (D) J - I -
I I i 

5 LK425 AA3_MVV02GW-S1 D-DOOO 07/07l2004! Regular ".J" !" .J .J i 
! I 

5 LK426 AA3-MW02GW-011-DOOO 07/07/2004 I Duplicate of LK425 " " " " "," I 
- , " i 

; 
i • 
; 

, ____ ~~7--~L~K~4~89~~AA~3-~MW~O=2~GW~-S~18~-D~0~OO~~O=212=4~I2=OO~5~i~ __ ~R~eg~ul=ar~ __ ~ __ r-__ -; __ -+ ____ ~I __ -~i "~(D~)~!~~!~ __ 

LK261 AA 3-MVV03GW-S01-DOOO 121412002 I RegUlar """"""" I -V03 

2 
i I 

LK297 AA 3-MVV03GW-S02-D000 03/1912003 I Regular """"""" I -



Table 1-1: Groundwater Sampling Details - RSE Investigation 

Location 
JD 

MW04 

MW05 

MW06 

MW07 

i 
i , 
I ! , I 

, ! Sample i 
! Round! ID I Earth Tech ID i ! ! 

I 3 LK346 AA 3-MW03GW-S03-DOoo 

LK258 AA J..MW04GW-S01-DOOO 

Sampling 
Date 

I i 
: 11/1112003 ! 
! I 
I 1213/2002 I 

Sample Type 

Regular 

:z: 
a. 

til 
C o 

E€ 
::J ta 
CD U oe 
':"0 
CD>. 
a.:z: 

til 
U o 
> 

2 I LK329 AA 3-MW04GW-S02-DOOO I 03/2812003 I -.J .J .J -.J .J -.J I.J i 
3 I' LK359 AA3-MW04GW-S03-0000 11111712003 ,i -.J -.J .J -, _I -, I I ~-= __ 4-~~=-+,~~~~~~~~~~~I~~~~~+; ____ ~R~eg~u=J=a~r ____ -r~-+ __ ~~~~4-~~~+--~~+--~~-!~~ 
4 I LK384 I AA 3-MW04GW-S04-DOOO I 04/0512004 i Regular .J -.J .J .J .J .J! - I 

6 I LK451 I AA 3-MW04GW-S06-D000 110/0712004 I Regular -.J.J .J .J .J .J! - ! 

2 LK324 AA 3-MWOSGW-S02-DOOO I 0312712003 ! Regular .J..J .J .J .J .J 

LK243 AA 3-MW05GW-S01-DOOO ! 1112712002 i Regular .J..J .J .J .J -.J I 
I . 

i 

.JI 

3 
I 
I 4 i 

i i 
LK355 AA 3-MWOSGW-S03-DOOO I 11/1312003 j Regular .J.J .J .J .J " 

! " I 
I - ! 

5 I 
I 

, 6 ! 
r--l 

1 7 I 

, i 

LK378 AA 3-MVII05GW-S04-DOoo I 04/0112004 I Regular .J.J " .J -.J " 
i 
I -

LK446 AA 3-MW05GW-S06-DOOO 1,0/06120041 Regular "..J ",_ . ..-::..J_l--..J.:.....j--..::"_1-I-=-+-_ 
LK489 AA3-MW05GW-S07.DOOO! 02128120051 Regular .J..J .J I.J .J ,,!-
LK240 AA 3-MW06GW-S01-DOOQ~I...:.1.:..:1 12=6::::.12=0::..:0~2'-11,---_...!.R.:::e~l;!.g:::.:ul=ar,---_+-...!..J-+---.:.J:..-...J-"::"-+! _.J:......+-~.J---'---...::"--.J!!........!..J--1-__ 

2 LK299 AA 3-MW06GW-S02-DOoo i 03120J2003i Regular "" .J .J .J "i" 
3 LK347 AA3-MW06GW-S03-DOoo! 1111112003 I Regular "..J " " .J .J I.J 

! I : 

, _~4,---~L~K~3~8~9~AA~=3-~MW~0~6~GW~-~S~04~.=D~OOO~+i~04~/~0~612~~00~3~1 _~R=e~,-r_~~"-+_"~~~.J~_.J':""'+-"'!'''-+;~'''---1-1 ..::"-+_" __ 
r I I ' 

4 LK390 AA 3-MW06GW-S05-DOOO : 04/06/2003 : Regular ! .J (D) I 
! I I 

5 LK409 AA 3-MW06GW-S06-DOOO i 07/01/2004 I Regular !" ..J " " .J .J I 

5 

LK441 I AA 3-MW06GW-S09·DOOO 110/0612004 I Regular .J 

I : I i 

LK411 I AA3-MW06GW-S08-DOOO 107/0112004 ! Regular I 
6 

5 

I I! Duplicate of LK441 ,II _ 

6 LK442 I AA 3-MW06GW-D10-0000 I 10/0612004 I (Cr+06 only) . - I 
;'---6=---+-=L:':"K'-44"";! AA 3-MW06GW-S11-DOOO 1,0/06/2004 i Regular i - I 

7 

LK237 AA 3-MW07GW-S01-DOOO i 1112612002 I Regular "" .J .J 

LK503 AA3-MW06GW-D15-DOOO I 0212812005 I Duplicate of LK502 ' 

" i LK502 AA3-MW06GW-S14-DOOO I 02128120051 Regular 1-7 

7 

i 
i 
! 

i -

! .J 

i - I 

I ! I 
i ! 

" ! .J I -

i !! 

I "(D) I - I 

I j 

i "(D) I i 

i _I 
! ~ 

i i 
2 LK325 AA 3-MW07GW-S02-DOOO ! 0312712003 i Regular ".J " .J" .J 

i i 

~~3~~L~K~35~8~~AA~3-~MW~~07~G~W~-~S~03~-~DO~0~0~1~11~/1~7~12~OO~3+i __ ~R~e~g~ular __ ~~"~~..J~+-.J~r-...!..J~-...!..J-+-...!..J~~"4-___ 
i ' 

4 LK381 AA 3-MW07GW-S04-DOOO i 04/0212004 ! Regular "" .J " ..J .J " 
! i 

~...:5~~L~K~4~15~~AA~~3-~MW~0~7...:G~W;.,-~S~05-D~00~0~1~0~7ro~212=004~~:~, __ -...!.R~eg~ul=a~r __ ~-...!."-+ __ .J:......~~.J~ __ ".:.....~.~.J~ __ ":"",,~,-=-~ __ 
6 i LK449 AA 3-MW07GW-S06-DOOO 10/0712004! Regular .J" .J .J!.J "1-

u 



Table 1-1: Groundwater Sampling Details - RSE Investigation 

I
i 

i 
I I! 
i 
I i 

,I I 

) 
<II 
U ! I I i 

Location i ! Sample I I Sampling 
10 ! Round I 10 I Earth Tech 10 I Date I Sample Type 

J: 
0. 

g 
(IJ 

i 

" I - ! -I ! iii 
MWOa I LK255 ! AA 3-MWOBGW-S01-DOOO I, 121312002 II Regular "" " " " " "i­~~~~~I~~~~~~~~'~~~+·--~~~--~~~~~~~-+~+-~~~· --

2 LK337! AA 3-MW08GW-S02-OO00 ! 04/0212003 I Regular "" " " " " .J i 

MW09A 

) 

MlN09S 

MW10 

I ! I I 
3 LK364 i AA 3-MW08GW-S04-00oo i 1111812003 I R ular "oJ " "I 
3 LK365! AA 3-MW08GW-D05-0000 1,111812003 I Duplicate of LK364 " " " ,,!. 

I !! I 
4 LK3a6! AA 3-MW08GW-D07-0000 I 04/0512004 i Dupficate of LK385" " .J .J .J " 1-

5 LK424 I AA 3-MW08GW-S08-0000 I 07/07/20041 Regular ".J " " " .J - I 
i :! 

I .~6 __ ~L~K4~5~2~I~AA~3-MW~~08~G~W~-~S~O~~=D~OOO~T!~1~~O~7~12~0~O4~t __ ~R~~U=la~r __ ~~"~~" __ +-"~~~"-4~.J-+~,,~~~I_-__ r 7 LK495 I AA3-MW08GW-S10-DOOO i 0212512005 t Regular .J.J " " " " - I -
I I' I 

LK246 i AA 3-MW09AGW-S01-0000 I 1112712002 I Regular "" " " " " "I 
2 

. 1 i I 

LK351 I AA 3-MW09AGW-S03-0000 11/1212003 i " " " " " .J "I 
LK319 I AA 3-MW09AGW-S02-0000 I 0312612003 ! Regular .J V " .,f " .J "I 

3 

4 

5 
I I: ! 

LK405 I AA 3-MW09AGW-S05-DOoo I 0613012004 i Regular .J.J .J I" " " 
6 

7 

LK249 I AA 3-MW09SGW-S01·DOOO 1,112712002 j Regular "" "I" j " I " 
2 

3 

5 LK406 I AA 3-MW09BGW-S05-D000 I 0613012004 I Regular ".J "I,,!.J I " 
LK375 ! AA 3-MW09BGW-S04-OO00 I 0313112004 i Re9ular .J V " i " I " 4 

6 

7 LK493 I AA3-MW09BGW-S07·DOOO J 0212512005 I Regular ".J "!,, I.J .J 

2 LK301 i AA 3-MW1OGW-S03-DOOO I 03120/2003 ! Regular ".J .J " .J .J 
, I 

1 LK253 I AA 3-MW10GW-D02-0000 1 121212002 I Duplicate of LK252" .J .J .,f i" " 
i !! ! 

LK252 i AA 3-MW10GW-S01-DOOO I 121212002 I Regular "" .J -.J i" " 

4 LK373 i AA 3-MW1OGW-SOS-DOOO I 03130/2004 i Regular .,f" -.J -.J V .J 
3 LK350, AA 3-MW1OGW-S04-DOOO 1'1/1212003 ) Regular -.J.,f -.J .,f V .J 

5 LK402 i AA 3-MW1 OGW-S06-DOOO ! 0612912004 I Regular "" " -.J " .J 

6 LK436 AA 3-MW10GW-S07-OO00 110/05120041 Regular "" " -.J " " 

I
I I_ 

• I 
1 i 
i I-

I I 
i I 
I - !. -
I 

f !-
j .. I 

I 

i .J 
,I i 

.J! -
I i _ i 

I I 

I - J 

! I 

I i 
, - ! 
! i 
, - 1 

I I . .J! -
I ., I 
, ~ I 

i 
i -

I ! 
I - i 

7 LK478 AA3·MW10GW-S08-0000 I 0211712005 i Regular "" ,,! V " V - i -
t I I I i 

MW11 7 LK466 AAJ-MVV11GW-S01.DOOO! 0211512005 ! Regular .J" I" -.J i v I " 1. ! -
" 7 LK467 AA3-MW1OGW-S08-Ooo0 I 0211512005 I Regular i - I - I - I V (D) I !-
~--+-~--~~~~~~~~~~~~~ti~~~~t!----~-~~---i---+-----r---r----~--~~-~-~~~--

7 LK469 AA3-MW1OGW-S08-0000 i 0211612005 ! Regular -.J" " ..; ..; I ..J I 112 
/ 

MW13 

7 LK472 AA3-MW1OGW-S08-DOOO i 02116/20051 Regular - ! i - ! - I" (D) i 
! i i I :! 



Table 1-1: Groundwater Sampling Details - RSE Investigation 

~, 
/ 

Ul U I: 
0 .l!! cE E€ ~ :;)'" ~:;) 

ClIO '" ..S! CIS ,-
-0 '" U J!l 

~ 
> E 

Location Sample Sampling 
e ~ u 0 J: CIS CIS 0 _"CJ 

0 'ii x ~ 
J: CII>' > « CP CDs:. 

10 Round ID Earth Tech 10 Date Sample Type a. Q.J: > C/J Q. :E Q. J:U 

7 LK473 AA3-MW1OGW-S08-DOOO 0211612005 R~ular ~ !Dl 
MW14 7 LK475 AA3-MllV10GW-SDB-DOOO 0211712005 R~ular ~ " .J " .J " 7 LK476 AA3-MllV10GW-S08-DOOO 0211712005 Regular .J ~Dl 

o 

/- '\ 

U 



Table 1·2: Round 1 GroundwaterSamDle Analvtical Results· RSE Investi~ation 

Sample 10: LK256 LK264 LK261 LK2S8 lK243 LK240 LK237 LK2SS LK246 LK249 
Location 10: AA3-MN01 AA3-MW02 AA3-MW03 AA3-MW04 AA3-MWOS AA3-MW06 AA3-MW07 AA3-MW08 AA3-MW09A AA3-MW09 

Sample Type: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 
Parameter Sample Date: 121312002 121412002 121412002 121312002 1112712002 1112612002 11/2612002 1213/2002 1112712002 111271200: 
TPH (EPA Method 8015B ORO) Units 
Motor Oils mg/L 0.096 U 0.37 0.096 U 0.096 U 100 U O.096U 0.096U 0.096 U tOou 100 U 
Diesel Fuel mglL 0.096 U 1.3 O.096U 0.096 U 0.096 U O.096U 0.096U 0.008 J 0.096 U 0.096 U 
Gasoline mglL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
VOCS (EPA Method 826GB) 
1,1,1,2· Tetrachloroethane ug/L O.SU O.SU 0.5U O.SU O.SU O.SU O.S U O.5U O.SU O.SU 
1,l,1-Trichloroethane uglL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 1U 
1,1,2,2. Tetrachloroethane uglL 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,1,2-Trichloroethane ugll 1 U 1 U 1 U 1U 1 U 1U 1U 1U 1U 1U 
1,1,2-Trichlo~1,2,2-Trifluoroethane ug/l SUJ SUJ SU SUJ SUJ SUJ SUJ SUJ 5 UJ 5UJ 
1,1.Qichloroethane uglL tU t U 1 U 1 U 1 U tU 1 U 1 U 1 U 1U 
l,l.Qichloroethene ugIl 1 U 1 U tu 1 U 1 U 1 U tU lU 1 U 1 U 
1,2,3-Trichloropropane uglL O.SU O.SU O.SU O.SU 0.5 U 0.5U 0.5 U O.SU O.SU O.SU 
l,2.Qichloroethane uglL O.SU O.SU 0.5 U O.SU O.S U O.S U O.S U 0.5 U O.SU O.SU 
l,2-Oichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1 U 
1,2.Qichlorotetrafluoroethane uglL 5UJ SU 5 UJ SUJ SU SU 5UJ SUJ 5U 5U 
2-Hexanone ug/l SOU SOUJ SOU 50 U SOUJ SOUJ SOU SOU 50 UJ SO UJ 
4-Methyl-2-Pentanone uglL SOU SOU SOU SOU SOU SOU SOU SOU 50 U SOU 
Acetone uglL 100UJ 100 UJ 100UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 
Benzene uglL 1 U 1 U 1 U lU 1 U 1 U 1 U 1U 1 U 1 U 
Bromodichloromethane ugll 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Bromoform ugIL 1 U 1U lU 1 U 1 U 1 UJ 1 U 1U 1 U 1 U 
Bromomethane ug/l 1 UJ 1U 1 UJ 1UJ 1 U 1 UJ 1 UJ 1 UJ 1 U 1 U 
Carbon Disulfide uglL 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
Carbon Tetrachloride uglL O.SU O.SU O.S U O.SU O.SU O.S U O.S UJ O.SU O.SU O.SU 
Chlorobenzene ugIL 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Chloroethane ugIl 1 U 1 U 1 U 1 U 1 U 1U lU 1 U lU 1 U 
Chloroform ugIL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.61 0.1 U 0.1 U 
Chloromethane ugIL 1 U 1 U 1 U 1U 1 U 1U 1 U 1U 1 U 1 U 
Cis-l,2-Dichloroethene ugIl 1 U 1 U 1 U 1U lU 1U 1 U lU 1 U 1 U 
Cis-1,3-Dichloropropene ug/l O.SU O.SU O.SU O.S U O.SU 0.5 U 0.5U O.S U O.S U O.SU 
Chlorodibromomethane ug/l 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Oichlorodifluoromethane (Ft2) ug/l 1 U 1 U 1 UJ 1U t U 1 U 1 UJ lU lU 1 U 
Diisopropyl Ether ugIL SU SUJ 5U 5U SU SW SU 5U 5U SU 
Ethyl-tert-butyl ether (ETBE) ugll SU 5U SU SU SU SU SU SU SU SU 
Elhylbenzene ugIL 1 U lU 1U 1 U 1U 1 U 1 U 1U 1U 1 U 
2-Butanone (MEK) ugIL 100U 100UJ 100U 100 U 100 UJ 100UJ 100 UJ 100 U 100UJ 100 UJ 
Methylene Chloride ugll 3U 3U 3U 3U 3U 3UJ 3U 3U 3U 3U 
Methyl Tert-Butyl Ether ugIL 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 
Styrene ugIL 1 U 1 UJ 1U 1U 1U 1U 1U 1U 1U 1 U 
tert-Amyl methyl ether (TAME) ugIL 5U SU 5U 5U SU SU SU 5U SU SU 
teriiary-Butyl alcohol (TBA) uglL 2 UJ 2U 2 UJ 2UJ 2U 2U 2 UJ 2UJ 2U 2U 
Tetrachloroethene uglL 1 U 1 U 1 U 1U t U tU tU 1U 1U 1 U 
Toluene uglL 1 U 1 U 1 U 1U 1 U lU 1 U 1 U 1 U 1U 
Trans-1,2-Dichloroethene ugIL 1 U 1 UJ 1 U tU 1 UJ 1 UJ 1 U 1 U 1 UJ 1UJ 
Trans-1,3-Dichloropropene ugIl O.SU O.S U O.SU O.SU O.SU O.SU O.SU O.S U O.SU O.SU 
Trichloroelhene uglL 1 U 1 U 1 U 1U 1 U lU 1 U 1 U lU 1 U 
Trichlorofluoromethane uglL SU SU 5U SU SU SU SU SU SU SU 
Vinyl Chloride uglL O.SU O.SU O.SU O.SU 0.5U O.SU O.S U 0.5 U O.S U 0.5 U 
TotalX~s uglL 1 U 1 U 1U 1 U lU 1 U lU 1U lU lU 



Table 1-2: Round 1 GroundwaterSam~e Analyt/~al Results - RSE Investigation 
Sample 10: LK256 LK264 LK261 LK258 LK243 LK240 LK237 LK255 LK246 LK249 

Location 10: AA3-MWOl AA3-MW02 AA3-MW03 AA3-MW04 AA3-MW05 AA3-MW06 AAJ-MN07 AA3-MW08 AA3-N.W09A AA3-MW0! 
Sample Type: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 

Parameter Sample Dale: 121312002 121412002 121412002 121312002 1112712002 1112612002 1112612002 121312002 1112712002 11/271200 
SVOCs (EPA Method 8270C) 
1,2,4-Trichlorobenzene ugIL 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 10U 9.6U 9.6U 9.6U 
1,2-Oichlorobenzene ug/L 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
1,3-0ichlorobenzene ug/L 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6U 10 U 9.6U 9.6U 9.6U 
1,4-0ichlorobenzene ug/L 4.8 U 4.8U 4.8U 4.8U 4.8U 4.8 U 5U 4.8 U 4.8U 4.8U 
Bis(2-Chloro-1-Methyielhyl)Ether ugIL 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
2,4,5-Trichlorophenol ugIL 9.6 U 9.6U 9.SU 9.6 U 9.6 U 9.6U 10U 9.6U 9.6U 9.6U 
2,4,6-Trichlorophenol ugIL 4.8U 4.8U 4.8U 4.8U 4.8 U 4.8U 5U 4.8U 4.8 U 4.8U 
2,4-Dichlorophenol ugIL 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6U 10 U 9.6 U 9.6 U 9.6 U 
2,4-0imethylphenol ugIL 9.SU 9.6U 9.6 U 9.SU 9.6U 9.6 U 10 U 9.S U 9.6U 9.6U 
2,4-Dinitrophenol ug/L 48U 48U 48U 48 U 48U 48U 50 U 48U 48U 48U 
2,4-0initrololuene ug/L 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 9.6U 
2,6-0initrotoluene ug/L 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 10 U 9.6 U 9.6U 9.6U 
2-Chloronaphthalene ugn.. 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 9.6U 
2-Chlorophenol ugn.. 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 10 U 9.6U 9.6 U 9.6U 
2-Methylphenol ugn.. 9.6U 9.6U 9.6U 9.6U 9.SU 9.6U 10 U 9.SU 9.6U 9.6U 
2-Nitroaniline ugn.. 48 UJ 48UJ 48UJ 48U 48UJ 48U 50U 48U 48UJ 48UJ 
2-Nitrophenol ugn.. 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 10 U 9.6 U 9.6U 9.6U 
3,3'-Dichlorobenzidine ug/L 9.6U 9.6U 9.SU 9.6U 9.6U 9.SU 10 U 9.6 U 9.6U 9.6U 
4-Methylphenol ugIL 9.6U SJ 9.6U 9.S U 9.6 U 9.6U lOU 9.6U 9.6U 9.6U 
3-Nitroaniline ug/L 48U 48U 48U 48U 48 U 48U 50U 48U 48U 48U 
4,6-Dinitro-2-Methyiphenol ug/L 48U 48U 48U 48U 48UJ 48 UJ 50 UJ 48U 48 UJ 48UJ 
4-Bromophenyl Phenyl Ether ug/L 9.6U 9.6U 9.6 U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
4-Chloro-3-Methylphenol ug/L 9.6U 9.6U 9.6 U 9.SU 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
4-Chloroaniline ugIL 19 U 19U 19 U 19U 19 U 19U 20U 19 U 19 U 19 U 
4-Chlorophenyl Phenyl Ether ugIL 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 10U 9.6U 9.6U 9.6U 
4-Nitroaniline ugIL 48 UJ 48 UJ 48UJ 48UJ 48 UJ 48U SOU 48 UJ 48UJ 48 UJ 
4-Nitrophenol ugIL 48U 48U 48U 48U 48U 48U 50 U 48U 48 U 48U 
Bis(2-Chloroelhoxy)Methane ugIL 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
Bis(2-Chloroethyl) Ether ugIL 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 10 U 9.6 U 9.6U 9.6U 
Bis(2-Ethylhexyl)Phthalate ugIL 9.6 UJ 9.6 UJ 9.6UJ 9.6UJ 9.6UJ 9.6UJ 10 UJ 9.6UJ 9.6W 9.6UJ 
Butyl Benzyl Phthalate ugIL 9.6W 9.6W 9.6 UJ 9.6U 9.6UJ 9.6UJ 10 UJ 9.6U 9.6UJ 9.6 UJ 
Carbazole ugIL 4BU 4BU 48U 48U 48U 48U SOU 48U 4B U 48U 
Oibenzofuran ug/L 9.6UJ 9.6 UJ 9.6W 9.6U 9.6 UJ 9.6U 10 U 9.6U 9.6 UJ 9.6UJ 
Diethyl Phthalate ug/L 2J 9.6U 9.S U 9.SU 9.S U -

9.6U 10 U 2J 9.6 U 9.6U 
Dimethyl Phthalate ugIL 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6 U 9.6U 
Di-N-Butyl Phthalate ugn.. 9.6U 9.6U 9.6U 9.6U 9.SU 9.6U 10 U 9.6U 9.6U 9.6U 
Di-N-Octyl Phthalate ug/L 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6 U 10U 9.SU 9.6U 9.6U 
Hexachlorobenzene ugn.. 1.t U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
Hexachlorobutadiene ugIL . 9.6 U 9.6U 9.6 U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
Hexachlorocyclopenladiene ugn.. 48U 48U 48U 48U 48U 48 U 50U 48U 48 U 48 U 
Hexachloroethane ug/L 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6 U 10 U 9.6U 9.6U 9.6 U 
Isophorone ug/L 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6 U 10 U 9.6U 9.6U 9.6U 
Nitrobenzene ug/L 4.8 U 4.8U 4.8U 4.8 U 4.B U 4.8U 5U 4.8U 4.BU 4.8U 
N-Nitroso-Di-N-Propylamine ugIL 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 9.6U 
N-Nitrosodiphenylamine ugIL 9.6 U 9.6U 9.6 U 9.6U 9.6 U 9.6U tou 9.6U 9.6U 9.6 U 
Pentachlorophenol ugIL 12 U 12U 12 U 12U 12 U 12 U 12 U 12 U 12 U 12 U 
Phenol ugIL 9.6U 12 9.6U 9.6 U 9.6 U 9.6U 10 U 9.6 U 9.6U 9.6 U 
PAHs (Method PAH-SIM) 
2-N.ethylnaphthalene ugIL 0.48 U 0.48U O.48U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 
Acenaphthene ug/L O.48U O.48U O.48U O.4B U 0.48 U 0.48 U 0.48 U 0.48 U O.48U O.48U 
Acenaphthylene ug/L O.48U 0.48U O.48U O.48U 0.48 U 0.48 U 0.48 U 0.48U O.48U 0.48 U 
Anthracene ug/L O.48U O.48U O.48U O.48U 0.48 U 0.48U 0.48 U 0.48 U O.48U 0.48 U 
Benz(A)Anthracene ugIL 0.48 UJ 0.48 UJ 0.4B UJ 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ 
Benzo(A)Pyrene ugIL 0.19 U 0.19U 0.19 U 0.19 U 0.19 U 0.19 U 0.19U 0.19 U 0.19 U 0.19 U 



Table 1-2: Round 1 GroundwaterSample Analytical Results - RSE Investigation 

Parameter 
Benzo(B)Fluoranthene 
Benzo(G,H,I)Perylene 
Benzo(K)Ruoranthene 
Chrysene 
Dibenz(A,H)Anthracene 
Ruoranthene 
Fluorene 
Indeno(1,2,3-Cd)Pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Metals (EPA Method 6010B) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caldum 
Cobalt 
Copper 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
MeraJry 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous 
Perchlorate 
pH 

NOTES: 
Ilgll = micrograms per liter 
mgll = miIHgram per liter 
TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
SVOCs = semivolalile organic compounds 
PAHs :: polynudear aromatic hydrocarbons 

Sample 10: 
Location 10: 

Sample Type: 
Sample Date: 

uglL 
ugIL 
ugIL 
ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ugIL 
ug/L 

ug/L 
ug/L 
ug/L 
uglL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
uglL 
ugll 
ugll 
ug/L 
ugIL 
ugIl 
ug/l 
ug/L 
ug/L 

uglL 
pH 

LK256 0064 LK261 0058 
AA3-MW01 AA3-M0N02 AA3-W'J03 AA3-MVV04 

Regular Regular Regular Regular 
121312002 121412002 121412002 121312002 

O.48U 0.48 U 0.48 U 0.48 U 
O.48U 0.48 U 0.48U 0.48 U 
O.48U 0.48 U 0.48 U 0.48 U 

0.48 U 0.48U 0.48 U 0.48U 
0.48 U 0.48 U 0.48 U O.48U 
0.48 U 0.48 U 0.48 U O.48U 
0.48U 0.48 U 0.48 U 0.48U 
0.48U 0.48 U 0.48U 0.48U 
0.48 U O.48U O.4BU O.4BU 

0.48 UJ 0.48 UJ 0.48 UJ 0.48UJ 
0.48 U O.48U O.48U 0.48U 

13.1 315 18.4 J 31.4 
4.4UJ 4.2UJ 60U 3.2 UJ 
8.4 UJ 12 UJ 5.9W 19.1 
45.6 48.4 23.9 30.3 
5U 5U 5U 5U 

0.15 UJ 0.25 UJ 0.22UJ 0.49 UJ 
170000 183000 180000 191000 
1.1 UJ 3.9 UJ 0.37 UJ 0.36 UJ 
S.9UJ 47.2 5 UJ 15.2 
27.4 296 5.2 20.1 
475 3430 38.9W 258 

3.1 UJ 2.9UJ 3.8 3.3UJ 
83600 94500 83000 110000 
19.6 829 12.9 J 59.7 
0.18 0.2U 0.037 J 0.098 
105 54.2 4.8UJ 31.1 

3410 5670 5750 3100 
14.3 15.3 35.8 12.4 
1.2 0.4 1 0.53 

451000 413000 303000 386000 
10 U 10U 10U tOU 
25.2 8 15.8 43.6 
48 26.4 20 J 20.9 

4U 4U 4U 4U 
7 7 6.89 6.84 

pH = the negative log of the hydrogen ion concentration 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

0043 
AA3-M0N05 

Regular 
11127/2002 

0.48 U 
O.48U 
O.48U 
0.48U 
0.48 U 
0.48 U 
0.48 U 
0.48 U 
O.48U 

0.48 UJ 
O.48U 

120 J 
60U 

7.8UJ 
23.2 
5U 

0.45 UJ 
129000 
0.84 UJ 
2.7UJ 
2 UJ 
181 
3U 

69700 
60.5 
0.021 
4.9UJ 
7810 
21.6 
10 U 

464000 
8 UJ 
19.7 
9 UJ 

4U 
7.12 

U :: indicates the analyte was not detected at or above the stated limit 

LK240 LK237 lK255 
AA3-MW06 AA3-MN07 AA3-MW08 

Regular Regular Regular 
1112612002 1112612002 121312002 

0.48 U 0.48 U 0.48U 
0.48U 0.48U 0.48U 
0.48U O.48U 0.48U 
0.48 U 0.48U O.48U 
0.48U 0.48 U 0.48 U 
0.48U O.48U 0.48U 
0.48 U O.48U 0.48U 
0.48U 0.48U 0.48U 
0.48U 0.48U 0.48 U 

0.48 UJ 0.48 UJ 0.48W 
O.4BU 0.48 U 0.48 U 

101 J 302 287 
60U 60U 2.8UJ 
2.4 3.6 4.7UJ 
24.1 52.7 39.5 
5U 5U 5U 

0.47 UJ 0.98 UJ 0.28W 
205000 243000 96800 

SOU 0.82 UJ 0.59 UJ 
2.2UJ 6.7W 6.6 

1.8 11 5.3 
79.1 W 430 381 

3U 0.84 J 2.3 UJ 
98300 99900 52400 

24 71.5 145 
0.2 U 0.027 J 0.12 
2.9 UJ 12.6 J 5.2 UJ 
5350 5800 11100 
26 33.2 4.8J 

10 U 10 U 10 U 
358000 371000 364000 
6.6 UJ 6.8 UJ 10 U 

17.2 18.3 5.7 
11.2 UJ 48.3J 19.8 

4U 4U 4U 
6.78 6.7 7.28 

UJ :: indicates the analyte was not detected at or above the stated limit The sample detection limit is an estimated value. 
J :: indicates an estimated value. 

LK246 LK249 
AA3-MN09A AA3-MW~ 

Regular Regular 
1112712002 111271200 

0.48U 0.48 U 
0.48U 0.48 U 
O.48U 0.48 U 
0.48U 0.48 U 
0.48 U 0.48 U 
0.48 U 0.48 U 
0.48 U 0.48U 
0.48 U 0.48U 
O.4BU 0.48 U 

0.48 UJ 0.48W 
0.48 U 0.48 U 

195 204 
60U 60U 

9.9 UJ 7.9 UJ 
50.1 36.4 
5U 5U 

0.33 UJ 0.4 UJ 
116000 114000 
0.8W 0.61 UJ 
4.2UJ 2.6UJ 
1.9 UJ 3.1 UJ 

263 545 
0.92 UJ 1.4 UJ 
42500 62500 
20.5 8.9 

0.05J 0.038 J 
3.8UJ 5.1 UJ 
4190 3520 
13.3 7.5J 
10 U 10 U 

329000 413000 
7.1 W 9.5 UJ 
33.9 15.4 

10.3 UJ 11.4 UJ 

4U 4U 
7.25 7.21 



Table 1-3: Round 2 Groundwater Sample Analytical Results - RSE Investigation 
Sample 10: LK332 LK333 LK340 LK341 LK297 LK329 LK324 LK299 LK325 

Location 10: AA3-MWOl AA3-MW01 AA3-MW02 AA:3-MN02 AA3-MVV03 AA3-MW04 AA3-MWOS AA3-MW06 AA3..fo/NV( 
Sample Date: 41112003 41112003 41212003 41212003 3/19/2003 312812003 3127/2003 312012003 3127/200: 

Parameter Sample Type: Regular Duplicate Regular Duplicate ReQular ReQular Regular Regular Reoular 
TPH (EPA Method 80158 DRO) Units 
Motor Oils mgll 0.096 U 0.096 U 0.096 U O.OSJ 0.13 U 0.13 U 0.14 U 0.13 U 0.14 U 
Diesel Fuel mglL 0.096 U 0.096 U 0.096 U 0.02 J 0.096 U 0.096 U 0.1 U 0.096 U 0.1 U 
Gasoline mgll 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
VOCs (EPA Method 82608) 
1.1.1.2-Tetrachloroethane ugIL O.SU O.SU 0.5 U O.SU O.SU 0.5 U O.SU 0.5U O.S U 
1.1.1-Trichloroethane ugIL 1 U tU tU 1 U tU 1 U 1U 1 U tU 
1.1.2.2-Tetrachloroethane ugll 1 U lU 1 U 1 U 1 U 1 U 1U 1 U 1 U 
1.1.2-Trichloroethane ugIl 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1.1.2-Trichloro-l.2.2-Triftuoroethane ugIL 5U 5U 5U 5U 5U SU SU 5U 5U 
1.1-Dichloroethane ugIL 1 U 1U 1U 1 U 1 U 1 U 1 U tU 1 U 
1.1-Dichloroethene ugll 1 U lU lU 1 U 1 U 1 U 1 U 1 U 1 U 
1.2.3-T ricflloropropane ugll O.5U 0.5U 0.5U O.SU O.SU O.SU O.SU O.SU O.S U 
1.2-Dichloroethane ugll O.S U 0.5 U 0.5 U O.SU O.SU O.SU O.SU 0.5U O.SU 
1.2-Dichloropropane ugll 1 U lU lU 1 U 1 U lU 1 U lU 1 U 
1.2-Dichlorotetratluoroethane ugJL SUJ 5UJ SU SU S UJ SU 5U SU 5U 
2-Hexanone ugll SOU 50U SOU SOU SO U SOU SOU SOU SOU 
4-Methyl-2·Pentanone ugIL SOU SO U SOU 2J SO U SOU SOU O.SJ SO U 

Acetone ugIL 100 UJ 100 UJ l00UJ 100 UJ 100UJ 100 UJ 100 UJ 100U 100 UJ 
Benzene ugIL 1 U lU 1 U 1 U 1 U 1 U 1 U 1 U lU 
Bromodichlorornethane ugIL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Bromoform ugIL 1 U lU lU lU 1 U tU 1 U 1 U lU 
Bromomethane ugIL 1 U lU lU tU 1 UJ 1 U lU 1U tU 
Carbon Disulfide ugIL 1 U lU 1 U lU 1 UJ 1 U 1 U 1 U 1 U 

Carbon Tetrachloride ugIL O.SU O.S U O.SU O.SU O.SU O.SU 0.5 U O.S UJ O.SU 
Chlorobenzene ugIL 1 U 1 U 1U 1U lU 1U lU 1U 1 U 
Chloroethane ugIL 1 U tU tU 1 U lU lU 1 U lU lU 

Chloroform ugIL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Chloromethane ugIL 1 U 1U lU lU 1 UJ lU lU 1 U 1U 
Cis-l.2-Dichloroethene uglL 1 U lU lU 1 U 1 U lU 1 U lU 1 U 

Cis-l.3-Dichloropropene ugIL O.SU O.SU O.SU O.SU O.SU O.SU O.S U O.SU O.SU 

Chlorodibromomethane ugIL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Dichlorodifluoromethane (F12) ug/L 1 U lU 1 U lU 1 UJ 1 U 1 U 1 U 1 U 

Diisopropyl Ether uglL 5U SU SU SU SU 5U SU SU SU 
Ethyl-tert-butyf ether (ETBE) ugll SU SU SU SU SU 5U SU SU SU 

Ethylbenzene ug/L 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
2·Butanone (MEl<) ug/L 100 UJ 100 UJ 10QUJ 100 UJ 100 UJ 100 UJ l00UJ 100UJ 100 UJ 

Methylene Chloride uglL 3U 3U 3U 3U 3U 3U 3U 3U 3U 

Methyl Tert-Butyl Ether ug/L 3U 3U 3U 3U 3U 3U 3U 3 UJ 3U 

Styrene ug/L 1 U lU lU 1 U lU 1 U 1 U lU lU 

tert-Amyl methyl ether (TAME) ug/L SU SU SU 5U SU 5U SU 5U SU 
tertiary-Butyl alcohol (TBA) ug/L 2 UJ 2 UJ 2UJ 2 UJ 2U 2U 2U 2 UJ 2U 

Tetrachloroethene ug/L 1 U 1 U 1 U lU 1 U 1 U 1 U lU 1 U 

Toluene uglL 1 U lU 1 U lU 1 U lU 1 U lU 1 U 

Trans-1.2-Dichloroethene ug/L 1 U 1U 1 U 1U 1U 1U lU 1U 1 U 

T rans-1.3-Dichloropropene uglL 0.5U O.SU O.SU 0.5U O.SU O.SU O.SU 0.5U O.SU 

T richloroethene ugIL 1 U 1U lU 1 U 1 U lU 1 U lU 1 U 

Trichlorofluorornethane uglL SU 5U SU 5U 5U 5U SU 5U 5U 

Vinyl Chloride ugIL 0.5U O.SU O.SU O.SU O.SU O.SU O.SU O.SU O.SU 

Total Xylenes ugIL 1 U 1U lU 1U 1 U 1 U lU lU 1 U 

SVOCa (EPA Method 827OC) 
1.2.4-Trichlorobenzene ugIL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6 U lOU 9.6 U 

1.2-Dichlorobenzene ugIL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10 U 9.6 U 

1.3-Dichlorobenzene ug/L 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6 U 10 U 9.6 U 

1 ,4-Dichlorobenzene uglL 4.8 U 4.SU 4.SU 4.S U SU 4.8U 4.8U SU 4.8U 

Bis(2 -Chloro-l-Methylethyl) Ether uglL 9.6 U 9.6 U 9.6U 9.6 U 10 U 9.6U 9.6U 10 U 9.6 U 

2.4.S-Trichlorophenol uglL 9.6 U 9.6U 9.6U 9.6U 10 U 9.6U 9.6 U 10 U 9.6U 

2.4.6-Trichlorophenol ug/L 4.8U 4.8U 4.8U 4.8U SU 4.8U 4.SU SU 4.8U 



Table 1-3: Round 2 Groundwater Sample Analytical Results - RSE InvestiQation 

Sample 10: LK332 LK333 LK340 LK341 LK297 LK329 LK324 LK299 LK325 
Location 10: AA3-MW01 AA3-MW01 AA3-MW02 AAJ-MN02 AAJ..MW03 AA3-MWQ4 AAJ-MW05 AA3-MW06 AA3-MW( 

Sample Date: 41112003 41112003 4I2l2oo3 41212003 3/1912003 312812003 312712003 312012003 31271200 
Parameter Sample Type: Regular Dupficate Regular Duplicate ReQular ReQular ReQular ReQular Regular 
2,4-Dichlorophenol uglL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6 U 10U 9.6U 
2,4-Dimethyiphenol ugIL 9.6U 9.6 U 9.6U 9.6U 10U 9.6U 9.6 U 10U 9.6 U 
2,4-Dinitrophenol uglL 48 U 48U 48U 48U 50 UJ 48U 48U SOUJ 48U 
2,4-Dinitrotoluene ugIL 9.6U 9.6U 9.6 U 9.6 U 10U 9.6U 9.6U 10U 9.6 U 
2,6-Dinitrotoluene ugIL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
2-Chloronaphthalene uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
2-Chlorophenol uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10U 9.6 U 
2-Methylphenol uglL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10 U 9.6 U 
2-Nitroaniline uglL 48U 48U 48U 48U SOU 48U 48U SOU 48U 
2-Nitrophenol uglL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10U 9.6U 
3,3'-Dichlorobenzidine ugIL 9.6 U 9.6U 9.6 U 9.6U 10U 9.6U 9.6U 10U 9.6 U 
4-Methylphenol ugIL 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 10 U 9.6 U 
3-Nitroaniline ugIL 48U 48U 48U 48U SOU 48U 48U SOU 48U 
4,6-Dinitro-2-Metnjtphenol uglL 48U 48U 48U 48U 50U 48U 48U SOU 48 U 
4-Bromophenyl Phenyl Ether uglL 9.6 U 9.6U 9.6U 9.6U 10 U 9.6 U 9.6U 10 U 9.6U 
4-Chloro-3-Methyiphenol ugIL 9.6U 9.6U 9.6 U 9.6U 10 U 9.6U 9.6U 10U 9.6U 
4-Chloroaniline uglL 19 U 19U 19U 19U 20U 19U 19U 20U 19 U 
4-Chlorophenyl Phenyl Ether uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
4-Nitroaniline uglL 48UJ 48 UJ 48 UJ 48UJ SOU 48 UJ 48UJ SOU 48UJ 
4-Nitrophenol uglL 48U 48U 48 U 48U 50UJ 48U 48U 50UJ 48U 
Bis(2-Chloroethoxy)Methane uglL 9.6U 9.6 U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
Bis(2-Chloroethyi)Ether uglL 9.6 U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10U 9.6U 
Bis(2-Ethylhexyl) Phthalate uglL 9.6U 9.6U 9.6U 2J 10 U 9.6U 9.6U 10 U 9.6U 
Butyl Benzyl Phthalate uglL 9.6U 9.6U 9.6U 9.6U 10 U 0.7 J 9.6U 10 U 9.6 U 
Carbazole uglL 48U 48U 48U 48U 50 U 48U 48U SOU 48U 
Dibenzofuran uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10U 9.6U 
Diethyl Phthalate uglL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10U 9.6U 
Dimethyl Phthalate ugIL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10 U 9.6U 
Di-N-Butyl Phthalate ug/L 9.6 U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10U 9.6U 
Di-~ Phthalate uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10U 9.6U 
Hexachlorobenzene uglL 0.96 U 0.96U O.96U O.96U 1 U O.96U O.96U 1U 0.96 U 
Hexachlorobutadiene ug/L 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10U 9.6U 
Hexachlorocyclopentadiene ug/L 48U 48U 48U 48U SOU 48U 48U 50 U 48U 
Hexachloroethane ugIL 9.6U 9.6U 9.6U 9.6U 10U 9.6U 9.6U 10U 9.6U 
lsophorone uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
Nitrobenzene uglL 4.8U 4.8U 4.8U 4.8U 5U 4.8U 4.8U 5U 4.BU 
N-Nitmso-Di-N-Propy!amine ug/L 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6 U 
N-Nilrosodiphenylamine uglL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
Pentachlorophenol uglL 12 U 12U 12 U 12 U 12 U 12U 12U 12 U 12 U 
Phenol ugIL 9.6U 9.6U 9.6U 9.6U 10 U 9.6U 9.6U 10 U 9.6U 
PAHs (Method PAH-SIM) 
2-Methylnaphthalene uglL 0.48U 0.48 U 0.48U 0.48U 0.5U 0.5 U 0.5U 0.5U 0.5U 
Acenaphthene uglL 0.48 U 0.48U 0.48U 0.48U 0.5U 0.5U 0.5U 0.5U 0.5U 
Acenaphthylene uglL 0.48 U 0.48U 0.48U 0.48 U 0.5U O.SU 0.5U 0.5U 0.5U 
Anthracene uglL 0.48U 0.48 U 0.48U 0.48U 0.5U O.SU 0.5U O.SU 0.5U 
Benz(A)Anthracene ug/L 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ 0.5 UJ 0.5 UJ 0.5 UJ O.SUJ 0.5 UJ 
8enzo(A)Pyrene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2U 0.2U 0.2U 0.2 U 0.2U 
Benzo(B)Fluoranthene uglL 0.48U 0.48U OA8U 0.48 U 0.5U 0.5U 0.5U 0.5U 0.5U 
Benzo(G,H,I)Peryiene uglL 0.48U O.48U O.48U O.48U 0.5U 0.5 U 0.5 U O.SU 0.5U 
Benzo(K)Fluoranthene uglL 0.48 U O.48U 0.48 U O.48U 0.5 UJ 0.5U 0.5U 0.5 UJ 0.5U 
Clvysene ug/L 0.48 UJ 0.48 UJ 0.48 UJ 0.48 UJ O.SUJ 0.5W 0.5 UJ 0.5UJ 0.5UJ 
Dibenz(A,H)Anthracene uglL 0.48 U 0.48U 0.48U 0.48 U 0.5U 0.5U 0.5U 0.5U 0.5 U 
Auoranthene uglL O.48U 0.48 U 0.48U 0.48 U 0.5U O.SU 0.5U 0.5 U 0.5U 
Auorene ugIL O.48U 0.48 U 0.48U 0.48 U 0.5 U O.SU 0.5U 0.5U 0.5U 
Indeno(1,2,3-Cd)f>'1rene ug/L 0.48 U O.48U 0.48 U 0.48U 0.5 U 0.5 U 0.5U 0.5U 0.5U 
Naphthalene uglL O.48U 0.48 U 0.48 U O.48U 0.5 U 0.5U 0.5 U 0.5 U 0.5 U 
Phenanthrene uglL 0.48 UJ O.4B UJ 0.48 UJ 0.48 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5UJ 0.5UJ 
Pyrene ugIL O.48U 0.48 U 0.48 U 0.48U 0.5U O.SU 0.5U 0.5U 0.5U 



Table 1-3: Round 2 Groundwater Sample Analytical Results - RSE Investigation 

Sample 10: LK332 LK333 LK340 LK341 LK297 LK329 LK324 LK299 
Location 10: AA3-MW01 ~01 ~02 Af>.J-MN02 AA3-MW03 AA3-MN04 AAJ-MNOS AA3-MW06 

Parameter 
Metals (EPA Method 601 DB) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caldum 
Cobalt 
Copper 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous 
Perchlorate 
plf 

NOTES: 
1l91l = micrograms per liter 
mglL = milligram per liter 
TPH = total petroleum hydrocarbons 
VOCS = volatile organic compounds 
SVOCs = semivolatile organic compounds 
PAHs = polynuclear aromatic hydrocaroons 

Sample Date: 41112003 4/112003 41212003 41212003 
Sample Type: ReQular Duplicate Reqular Dupticate 

ugIL 22.S UJ 8.2 UJ 25.7 UJ 20.3 UJ 
ugll 3.8 60 U 60U 2.7 
ugll 5.3 3.7 11.1 13.4 
ug/L 36.8 36.1 44.1 43.1 
ug/L 0.067 UJ 5U 5U 5U 
ugll SU 0.15 UJ 5U 5U 
ug/L 134000 131000 177000 173000 
ug/L 0.55 UJ SO U SOU SOU 
ugll 7.4 3.2 B.5 5 
ugIL 203 120 15.4 11.4 
ugll 992 613 3660 3150 
ug/L 3U 3U 3U 3U 
ug/L 68000 67600 96100 95000 
ug/L 7.5 5.2 799 768 
ug/L O.IS UJ 0.12 UJ 0.33 0.15 UJ 
ug/L 55.3J 40.8J 19.3 J 6.9J 
ugll 2670J 2570J 8690 J 8020 J 
ug/L 11.8 13.4 5.7 8 
ug/L 2.3UJ 2.SUJ 2.7UJ 3UJ 
ug/L 357000 359000 399000 397000 
ug/L 10 U 10 U 10 U IOU 
ug/L 22.6 22.3 0.98 UJ O.BUJ 
ugll 6.6 6.6 6.6 115 

ug/L 3U 3U 3U 3U 
pH ( 7.06 b.B!! 6.!!!> 

pH = the negative log of the hydrogen ion concentration 
AA3 = Anomaly Area 3 
RSE ., Removal Site Evaluation 

3119/2003 
Reaular 

200U 
SOU 

7.2 UJ 
21.S 
SU 
5U 

173000 
SOU 

2 
O.6BUJ 
looU 
3U 

83000 
7.6 

0.067 
6.1 UJ 
6620 
49.9 

2.6UJ 
302000 

10 U 
14.2 
20U 

3U 
6.80 

U = indicates the analyte was not detected at or above tile stated limit 

3128/2003 312712003 
ReQular Reaular 

36.6 141 
60U 60U 
22.8 7.8 
30 24.3 
SU 5U 
SU 5U 

192000 134000 
50 U SOU 
6.1 4.8 
4.7 4.6 
430 199 
3UJ 3 UJ 

112000 73600 
53.3 11.5 
0.15 0.18 

23.3 UJ 2.8 UJ 
3300 5260 
19.2 27.6 
2 UJ 1.9 UJ 

389000 413000 
10 U 10 U 
37.1 21.3 
11.8 40.8 

3 UJ 3UJ 
6.SS- 1.17 

UJ ., indicates the analyle was not detected at or above tile stated limit The sample detection limit is an estimated value. 
J = indicates an estimated value. 

312012003 
Regular 

53.5 UJ 
60U 

12.4 UJ 
29.8 
SU 

SUJ 
22S000 
SOUJ 
3.2UJ 
3.8UJ 

54.2 UJ 
3U 

106000 
30.7 
0.2 

3.6UJ 
5540 J 
28.2 

10 UJ 
406000 

5.7 
18.9 

5.9UJ 

3U 
6.71 

LK32S 
AA3-MN( 

3/27/200: 
Reaular 

169 
SOU 

8 
53.3 
5U 

0.71 UJ 
238000 

SOU 
7.B 
4 

244 
3UJ 

104000 
54.2 
0.17 

9.7UJ 
3800 
32.8 

2.8UJ 
361000 

lOU 
20.3 
40.8 

3UJ 
·0.96 



Table 1-4: Round 3 Groundwater Sam~e Analytical Results - RSE Investigation 

Sample ID: LK362 LK363 LK368 LK369 LK346 LK3S9 LK35S LK347 LK358 
Location ID: AA3-MVV01 AA3-MW01 AAJ-MVV02 AA3-MW02 AA3-MW03 AA3-MW04 AA3-MWOS AA3-MW06 AA3-MW 

Sample Date: 11/1812003 11/1812003 1111912003 11/1912003 11/1112003 11/1712003 11/1312003 11/1112003 11/17120, 
Parameter Samp/eT~: Regular Duplicate Regular Duplicate R~gu/ar Regular Regular Regular Regula 
TPH (EPA Method 8015B ORO) Units 
Motor Oils mg/l 0.13U 0.13 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096U 0.096 L 
Diesel Fuel mg/l 0.096U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 L 
Gasoline mglL 0.1 U 0.1 U 0.02 J 0.02J 0.1 U 0.02 J 0.03 J 0.1 U 0.03 J 
VOCS (EPA Method 8260B) 
1.1.1.2-Tetrachloroethane ug/l O.SU O.S U O.S U 0.5 U 0.5U O.SU 0.5 U 0.5 U O.SU 
1.1.1-Trichloroethane ug/l 1 U 1 U 1U 1 U 1 U 1U 1U 1U 1U 
1.1,2,2-Tetrachloroethane ug/l 1 U 1 U 1 U 1 U 1 U 1U 1 U 1U 1 U 
1.1.2-Trich/oroethane ug/l 1U 1 U 1U 1 U 1 U 1U 1U 1U 1 U 
1.1.2-Trichloro-1 ,2,2-Trifluoroethane ug/l SU SU SU 5U 5U 5U 5U 5U 5U 
1.1-Dichloroethane uglL 1 U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1.1-0ichloroethene ug/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U 
1.2.3-Trichloropropane ug/L O.SU 0.5U 0.5U 0.5U 0.5U D.SU 0.5U O.5U O.SU 
1.2-Dichloroethane ug/l O.S U O.SU 0.5 U 0.5U 0.5 U 0.5U O.5U O.SU O.SU 
1.2-Dichloropropane ug/L 1 U 1U 1 U 1U 1 U 1U 1 U 1U 1 U 
1.2-Dichlorotetrafluoroethane uglL 5 UJ S UJ 5UJ 5UJ 5UJ 5 UJ S UJ SUJ 5UJ 
2-Hexanone ug/L 50 U SOU SO U SOU 50 UJ 50U 50U SOUJ SOU 
4-Methyl-2-Pentanone ug/l 50 UJ 50UJ 50U SOU SO UJ SO UJ 50UJ SOUJ SOUJ 
Acetone ug/L 100UJ 100 UJ 100 U 100U 100 U 100UJ 100UJ 100U 100 UJ 
Benzene ug/L 1 U 1U 1 U 1 U 1U 1U 1 U 1 U 1 U 
Bromodichloromethane ug/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Bromoform ug/L 1 U 1 U 1 U 1U 1 U 1 U 1 U 1 U 1 U 
Bromomethane ug/L 1 UJ 1 UJ 1U 1U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
Carbon Disulfide ug/L 1 U 1U 1 U 1 U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
Carbon Tetrachloride ug/L O.SUJ O.SUJ O.SUJ O.SUJ 0.5U 0.5 U O.SU O.S U O.SU 
Chlorobenzene ug/L 1U 1U 1 U 1U 1U 1U 1U 1U 1U 
Chloroethane ug/L 1 U 1 U 1 U 1 U 1U 1 UJ 1 U 1U 1 UJ 
Chloroform ug/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Chloromethane ug/L 1 UJ 1 UJ 1U 1U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
ds-1 ,2-Dichloroethene ug/L 1 U 1U 1U 1 U 1 U 1U 1 U 1 U 1 U 
ds-1,3-Dichloropropene ug/L O.S U O.S U 0.5U O.SU O.SU O.SU 0.5U O.S U O.SU 
Chlorodibromomelhane ug/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Dichlorodifluoromethane (F12) ug/L 1 U 1U 1U 1 U 1U 1U 1U 1U 1U 
Diisopropyl Ether ug/L SU SU SU SU SU 5U SU 5U SU 
Ethyl-tert-butyl ether (ETBE) ug/L 5U 5U 5U 5U SU SU SU SU 5U 
Ethylbenzene ug/L 1 U 1 U 1U 1 U 1U 1 U 1 U 1U 1 U 
2-Butanone (MEK) uglL 100 UJ 100UJ 100UJ 100UJ 100UJ 100U 100 U 1QOUJ 100 U 
Methylene Chloride ug/L 3U 3U 3U 3U 3U 3U 3U 3U 3U 
Methyl tert-butyl ether ug/l 3U 3U 3U 3U 3U 3U 3U 3U 3U 
Styrene ug/L 1 U 1U 1 U 1U 1 U 1 U 1U 1U 1 U 
tert-Amyl methyl ether (TAME) ugIL su SU SU SU SU SU SU SU SU 
tertiary-Butyl alcohol (TBA) ugIL 2 UJ 2 UJ 2UJ 2 UJ 2 UJ 2UJ 2UJ 2 UJ 2 UJ 
Tetrachloroethene ug/L 1 U 1U 1 U 1 U 1U 1 U 1 U 1 U 1U 
Toluene uglL 1 U 1U 1 U 1 U 1 U 1 U 1 U 1U 1U 
trans-1.2-Dichloroethene uglL 1U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U 
trans-1.3-Dichloropropene uglL O.SU 0.5 U 0.5 U 0.5U O.SU O.SU O.SU O.SU O.SU 
Trichloroethene ug/L 1 U 1U 1 U 1 U 1U 1 U 1 U 1U 1 U 
Trichlorofluoromethane ug/L 5 UJ 5 UJ S UJ S UJ SU 5UJ 5UJ SU 5UJ 
Vinyl chloride ug/L 0.5 U 0.5U O.SU O.SU O.SU O.SU O.SU O.SU O.S U 
Total xylenes ug/L 1 U 1 U 1 U 1U 1 U 1 U 1U 1 U 1U 
SVOCs (EPA Method 8270C) 
1.2.4-Trichlorobenzene ugIL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
1 ,2-Dichlorobenzene uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 
1.3-Dichlorobenzene uglL 9.6U 9.6U 9.6U 9.6U 9.BU 9.6 U 9.6U 9.6U 9.6U 
1 ,4-Dichlorobenzene uglL 4.8U 4.8U 4.8U 4.8 U 4.8U 4.8U 4.8U 4.8U 4.8 U 
Bis(2-Chloro-1-Methylethyl) Ether ug/L 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 
2,4,S-Trichlorophenol uglL 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
2.4,6-Trichlorophenol ug/L 4.8U 4_8 U 4.8U 4.8U 4.8U 4.8 U 4.SU 4.8U 4.8U 



Table 1-4: Round 3 Groundwater SamDle Analytical Results - RSE Investi~ation 
Sample 10: LK362 LK363 LK368 LK369 LK346 LK359 LK355 LK347 LK358 

Location 10: AA3-MW01 AA3-MW01 AA3-WNV02 AA3-MIN02 AA3-MW03 AA3-MW04 AA3-MW05 AA3-MW06 AA3-WoJI 
Sample Date: 11/1812003 11/1812003 1111912003 11/1912003 1111112003 11/17/2003 11/1312003 11/1112003 11/171204 

Parameter Sample Type: Regular Duplicate Regular Duplicate Reqular Reaular Reaular Regular Reaulal 
2,4-Dichlorop/lenol uglL 9.6U 9.6 U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 
2,4-Dimethylphenol uglL 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 
2,4-Dinitrophenol uglL 48U 48U 48U 48U 48 U 48U 48U 48U 48 U 
2,4-Dinitrotoluene uglL 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6 U 9.6U 
2,6-Oinitrotoluene ug/L 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6 U 
2-Chloronaphtha!ene uglL 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 
2-Chlorophenol uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 
2-Melhylphenol ug/L 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 
2-Nitroaniline ug/L 48U 48 U 46U 48U 48U 48U 48U 48 U 48U 
2-Nitrophenol uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
3,3'-Dichlorobenzidine UglL 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
4-Melhylphenol ug/L 9.6 U 9.6 U 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6 U 
3-Nitroaniline uglL 48U 48U 48U 48U 48U 48U 48U 48 U 48U 
4,6-Dinitro-2-MeltJjlphenol uglL 48 U 48U 48U 48U 48U 48 U 48U 48U 48 U 
4-Bromophenyl Phenyl Ether UglL 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6U 
4-Chloro-3-Melhylphenol UglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U . 9.6U 
4-Chloroaniline ug/L 19 U 19 U 19U 19 U 19U 19 U 19U 19U 19 U 
4-Chlorophenyl Phenyl Ether ug/L 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 
4-Nitroariline uglL 48 UJ 48UJ 48 UJ 48UJ 48U 48UJ 48U 48U 48UJ 
4-Nitrophenol ug/L 48UJ 48 UJ 48 UJ 48 UJ 48U 48 UJ 48U 48U 48UJ 
Bis(2-Chloroethoxy)Melhane ug/L 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 
Bis(2-Chloroelhyl)Ether uglL 9.6 UJ 9.6UJ 9.6 UJ 9.6 UJ 9.6U 9.6U 9.6U 9.6U 9.6 U 
Bis(2-Ethylhexyl)Phthalate uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 
butyl Benzyl phthalate uglL 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 
Carbazole uglL 48 U 48 U 48U 48U 48U 48U 48U 48U 48U 
Dibenzofuran ug/L 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Dielhyl Phthalate ug/L 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Dimethyl Phthalate ug/L 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 
Di-N.:sutyl Phthalate uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.SU 
Di-N-Octyl Phthalate ug/L 9.6U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Hexachlorobenzene uglL O.96U O.96U O.96U 0.96 U 0.96 U 0.96U 0.96 U O.96U O.96U 
Hexachlorobutadiene ug/L 9.6U 90U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
Hexachlorocydopentadiene uglL 48U 48U 48 U 48U 48U 48U 48U 48U 48U 
Hexachloroethane ugJL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
lsophorone ugJL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 
Nitrobenzene ugJL 4.8U 4.8U 4.8U 4.8U 4.8U 4.6U 4.8U 4.8U 4.8 U 
N-Nitroso-Di-N-Propytamine uglL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
N-Nitrosodiphenylamine ugIL 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6U 
Pentachlorophenol uglL 12U 12 U 12 U 12 U 12U 12 U 12 U 12 U 12U 
Phenol ugIL 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 
PAHs (Method PAHoSlM) 
2-Melhylnaphthalene uglL 0.48U 0.48U 0.48 U 0.48 U 0.48U 0.48 U O.48U O.48U 0.48U 
Acenaphthene uglL 0.48U 0.48 U 0.48U 0.48 U 0,48U 0.48 U O.48U 0.48 U O.48U 
Acenaphthylene ug/L 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U O.48U 0.48U 0.48 U 
Anthracene uglL O.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U O.48U 0.48 U 0.48 U 
Benz(a)anthracene ug/L O.48U 0.48 U 0.48 U 0.48 U 0.48 U O.4SU 0.48 U 0.48 U 0.48U 
Benzo( a)pyrene ug/L 0.19U 0.19 U 0.19 U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 
Benzo(b )fluoranthene uglL O.48U 0.48 U 0.48U 0.48 U O.48U O.48U 0.48U 0.48 U 0.4BU 
Benzo(g,h,i)perylene uglL 0.48 U 0.48 U 0.48U 0.48U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 
Benzo(k)fluoranthene ug/L O.48U OA8U 0.48U 0.48 U O.48U 0.48 U O.48U 0.48 U 0.48 U 
Chrysene uglL O.48U 0.48 U 0,48U O,48U O.48U 0.48U O.48U 0.48U 0.48 U 
Dibenz( a,h)anthracene ug/L O.48U 0.48U 0.48 U 0.48U O.48U 0.48 U O.48U 0.48 U 0.48 U 
Fluoranthene UglL 0.48U 0.48 U 0.48U O.48U O.48U 0.48 U O.48U 0.48 U 0.48 U 
Fluorene uglL 0.48 U 0.48U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 
Indeno(1,2,3-Cd)Pyene uglL 0.48 U 0.48U 0.48 U 0.48U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 
Naphthalene UglL 0.48U 0.48U 0.48U 0.48U 0.48 U O.48U 0.48 U 0.48U 0.48 U 
Phenanthrene ugIL O.48U 0.48 U 0.48U 0.48 U 0.48 U O.48U 0.48 U 0.48U 0.48 U 
Pyrene uglL 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48U 0.48 U 0.48U 



Table 1-4: Round 3 Groundwater Sample Analytical Results - RSE Investigation 

Parameter 
Metals (EPA Method 60108) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cobalt 
Copper 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous 
Perchlorate 
pH 

NOTES. 
(Jg/L '" micrograms per liter 
mgIL = milligram per liter 
TPH = total petroleum hydrocarbons 
VOCS = volatile organic compounds 
SVOCs = semivolatile organic compounds 
PAHs:: polynuclear aromatic hydrocarbons 

Sample ID: LK362 LK363 LK368 LK369 
Location ID: AA3-MW01 AA3-MW01 AA'J..MVII02 AA3-WM102 

Sample Date: 11/1812003 11/1812003 1111912003 1111912003 
Sample Type: Reqular Duplicate Reqular Duplicate 

ugIL 38.2 UJ 24.4 UJ 33.9 UJ 28.1 UJ 
ugJL 5.8 UJ 7.8 UJ 5.9UJ 2.5 UJ 
ugJL 10 UJ 1.7 J 10 UJ 10 UJ 
ugIL 36.4 36 41.5 40.5 
ugIL 0.11 UJ 0.098 UJ 5U 5U 
ugIL 5U 5U 5U 5U 
uglL 126000 128000 176000 173000 
uglL SOU 50 U 50 U SOU 
ugIL 6.3 3.6 6 5.8 
ugll 5.1 3.5 12.8 12.8 
ugll 49.3 UJ 28.8 UJ 1100 1060 
ug/L 1 UJ 1 UJ 3U 3U 
ug/L 68600 69200 97600 9S700 
ug/L 2.1 UJ 2.1 UJ 688 663 
ug/L 0.067 J 0.07 J 0.036 J 0.017 J 
ug/L 7.1 6.9 12.8 12.2 
uglL 2500 2590 7090 6520 
ug/L 17.9 16.1 11.9 10.9 
ug/L O.94UJ 2.5UJ 3.1 UJ 3.3 UJ 
uglL 377000 383000 413000 407000 
ug/L 10 U 10 U 10 U 10U 
ug/L 22.2 22.7 1.3 UJ 1.3UJ 
uglL 26.2 J 33.4J 24 J 6.3J 

uglL 3U 3U 3U 3U 
pH 6.99 7 0.9 o.~( 

pH :: the negative log of the hydrogen ion concentration 
AA3 = Anomaly Area 3 
RSE '" Removal Site Evaluation 

LK346 

AA3-/vWV03 
1111112003 

Reaular 

9.4UJ 
60UJ 
6.2 UJ 
19.6 
5U 
5U 

163000 
0.39 UJ 
3.1 UJ 
27.5 
143 J 
3U 

76000 
11 

0.087 J 
14.2 
5880 
30.6 

2.6 UJ 
315000 

10 U 
15 

15.1 J 

3U 
0.82 

U = indicates the anafyte was not detected at or above the stated limit. 

LK359 LK355 LK347 
AA3-MW04 AA3-/vWV05 AA3-MW06 
11/1712003 11113/2003 1111112003 

Reqular Reaular Regular 

31.2 UJ 43.1 UJ 21.4 UJ 
60U 60U 60UJ 
24.5 6.6 4.5UJ 
31.2 23.2 21.9 
5U 5U 5U 

O.4UJ 5U 0.25UJ 
196000 138000 203000 

SOU SOU SOU 
5UJ 4.3 UJ 4.4UJ 

2 1.9 UJ 4.1 J 
100 U 46.S UJ 26.3 UJ 
3U 1.3 UJ 3U 

108000 77600 101000 
27.3 10.9 2.4 UJ 
0.2U 0.013 0.057 J 
10.9 1.8 UJ 5.4 UJ 
3090 5020 4810 

17.5 UJ 32.4 18.1 
1.7UJ 1.7 UJ 2.5 UJ 
387000 426000 389000 

10 U 10 U 10 U 
42 21.4 18.2 

30.9 14.2 16 J 

3U 3U 3U 
o:!f1 6.97 6.76 

UJ = indicates the anafyte was not deteded at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 

LK358 
AAJ..MoN( 
11/17120( 

Reaular 

370 
3.2 
4.6 
71.3 
5U 

O.B4UJ 
244000 

SOU 
S.1 UJ 

3.7 
421 
3U 

99600 
104 

0.014 
12.2 
3440 
34.3 

2.7UJ 
355000 

10 U 
22.8 
27.5 

3U 
6.81 



Table 1-5: Round 4 Groundwater Sample Analytical Results - RSE Invest! ation 

Sample 10: LK391 lK392 lK393 LK394 LK39S lK396 lK397 lK398 LK384 LK378 LK389 
Location 10: AA3-MWOl AA3-MWOf AA3-MWOf AA3-MWOf AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW04 AA3-MWOS AA3-MW06 

Sample Dale: 4I6l2OO4 41612004 41612004 41612004 4/612004 416/2004 4ISI2OO4 416/2004 41512004 41112004 41612004 
Parameter Sample Type: ReglAar Reqular OUDficale Ou~ca1e Regular Reoular O;;;;«cate OUDflC3te Reoular Reoular Regt.dat 
TPH (EPA Method lOUD ORO) Units 
Motor Oils mg/l 0.096 U - 0.096 U - O.096U - 0.096 U - O.096U 0.096 U 0.096 U 
DIesel Fuel mgll 0.096 U 0.096 U - O.096U - 0.096 U - 0.096 U 0.096 U 0.096 U 
GasoWle mgll 0.02J - 0.03 J - O.03J - 0.1 U - O.04J O.03J O.03J 
VOCS (EPA Method 12IOB) 
1.1.1.2-Tetrachloroethane ug/l O.SU - O.SU - O.SU - O.S U O.SU 0.5U 0.5 U 
1.1.1-Trlchloroelhane ug/l lU - lU - 1 U - lU lU 1U 1 U 
1.1.2.2-Tetrachloroethane ugIt 1 U - 1 U 1 U - 1 U - lU lU 1 U 
1.1.2-Trlchloroethane ug/l 1 U 1 U lU - tU - tU tu lU 
1.1.2-Trichloro-l.2.2-Triftuoroelhane ug/l SU SU - 5U 5U - SU 5U 5U 
1.1-Oichloroethane ug/l 1 U - 1 U - 1 U - 1 U - 1 U lU 1 U 
1.I-Dich/oroethene ug/l lU 1 U 1 U - 1 U - 1 U lU 1 U 
1.2.3-Tri<:hloropropane ugJL O.SU O.SU O.SU - O.SU - O.SU O.SU O.SU 
1.2-Oichloroelhsne ugJL O.SU O.SU O.SU O.SU - O.SU O.SU O.SU 
1 .2-Oichloropropane ugJL lU - 1 U - lU 1 U - lU 1 U 1 U 
1 .2-Oichlorotetrafluoroethane ugJL 5U - 5U - 5U - 5U 5U 5U 5U 
2-Hexanone ug/l SOUJ - 50 UJ - SO UJ - SOUJ - SOU SOw SO UJ 
4-Me1hy\-2-Pentanone ug/l SOUJ 50 UJ SO UJ - SOUJ - SOU SOU SOUJ 
Acetone ug/l 100UJ - looUJ - lOOUJ - lOOUJ - lOOU lOOUJ lOOUJ 
Benzene uglL lU - lU lU lU 1 U lU lU 
Bromodichloromethane uglL 0.11 U 0.11 U 0.11 U - 0.11 U 0.1 U 0.11 U 0.11 U 
Bromoform uglL 1 U - 1 U - lU - lU lU lU lU 
Bromomelhane ug/l t UJ - 1 UJ - 1 UJ 1 UJ - 1 U lU 1 UJ 
Carbon Disulfide ug/l tU - lU - lU -- t U - 1 U 1 U t U 
Carbon Telradlloride ugll O.SU O.SU - O.SU - 0.5U - O.SU O.SU O.SU 
Chlorobenzene ug/l 1 U lU - 1 U - 1 U - 1 U lU tU 
Chloroethane ug/l tU - lU - tU - lU 1 UJ lU lU 
Chlorofonn ugJL 0.11 U - 0.11 U - 0.11 U - 0.11 U - 0.1 U 0.11 U 0.11 U 
Chloromethane ugJL lU 1 U lU - lU - 1 U lU lU 
cis-l.2-Dichloroethene ugIt f U - 1 U - lU - lU - 1 U lU 1 U 
cis-l.3-Dichloropropene ug/l O.SU 0.5 U O.SU - D.SU - O.SU O.SU O.SU 
Chlorodibromomethane uglL 0.13U D.13U 0.13U - 0.13U 0.1 U 0.13 U 0.13 U 
DiChlorodilluoromethane (F121 ug/l lU - 1 U - 1 U - lU lU lU 1 U 
Oiisopropyl Ether ug/l SU - SU - SU - 5U - SU SU SU 
Elhvl-tert-butvI ether (ElBE) ugJL SU - SU SU - 5U - SU SUJ SU 
Elhyllenzene ugJL 1 U tU - lU - lU - lU lU 1 U 
2-Butanone (MEK) uglL 100 UJ - 100 UJ - 100 UJ tooUJ - lOOU fooUJ tooUJ 
Methylene Chloride uglL 3UJ - 3W - 3UJ 3UJ - 3U 3U 3UJ 
Methyl ter1-butyt ether uglL 3U 3U - 3U - 3U - 3U 3UJ 3U 
Styrene uglL lU - 1 U - 1 U - lU lU lU 1 U 
tert-Amyl methyl ether (TAME) ug/L SU - 5U - 5U - 5U - SU 5 UJ SU 
tertiary· Butyl alcohol IlBA) uglL 2.2UJ - 2.2UJ - 2.2UJ - 2.2 UJ - 2.7UJ 2.2 UJ 22UJ 
T etracNomethene uglL tU - 1 U t U - 1 U - tU lU lU 
Toluene uglL 1 U 1 U lU - lU - lU lU lU 
lrans-l.2-0Ichloroelhene uglL t U - 1 U - tU - tU - lU tU lU 
trans-l.3-0ichloroprooene uglL 0.5U O.SU - D.SU - D.SU - O.SU O.SU O.5U 
Trichloroethene uglt. 1 U lU - lU - 1 U - lU 1 U 1 U 
Trichloroftuoromelhane uglL 5U 5U - SU SU - SU 5U 5U 
VIIlyI chloride uglL O.SU - O.SU - O.SU O.SU - O.SU O.SU O.SU 
T olal xvlenes uglL 1 U - tU - lU - 1 U - lU lU lU 
SVOCS (EPA M.chod l:noe) 
1.2.4-TrIchIorobenzene uoII. 9.SU - 9.SU - 9.BU - 9.BU - 9.BU 9.BU 9.SU 
t.2-0Ichlorobenzene ugJL 9.SU - 9.8U 9.6 U 9.6U - 9.6U 9.6U 9.SU 
1.3-0ichlorobenzene ugJL 9.SU - 9.SU - 9.SU 9.SU 9.6U 9.SU 9.6U 
1.4-Oich/orobenzene ug/l 4.8U - 4.8U 4.SU 4.SU - 4.8U 4.SU 4.8 U 
Bis(2-Chloro-l-MelhylethyljElher ugJL 9.6U - 9.SU - 9.6U - 9.SU - 9.SU 9.6U 9.SU 
2.4.5-TrichIOrophenoi ugJL 9.BU - 9.6U - 9.6U - 9.6U - 9.SU 9.6U 9.SU 
2.4.1>-TriChlomphenoJ UWl. 4.BU 4.8U 4.SU - 4.8U - 4.SU 4.8 U 4.8U 
2.4-0ichIorophenol ug/l 9.6U 9.6U 9.SU - 9.SU - 9.6U 9.6U 9.6 U 
2.4-Oimelhylphenol ugtL 9.6U 9.SU 9.6U 9.SU - 9.SU 9.6U 9.SU 
2.4-0iritrophenol uglL 48U - 48U 48U 48U 48U 48U 48U 
2.4-0inilrotoiuene uglL 9.6U 9.6 U - 9.SU - 9.6U 9.6U 9.SU 9.6 U 
2.e.0Iritrotoiuene uglL 9.SU - 9.SU - 9.6U - 9.SU - 9.6U 9.SU 9.6U 
2-Chloronaphthalene uglL 9.6U - 9.SU 9.6 U - 9.6U - 9.6U 9.SU 9.SU 
2-Chlorophenol uglL 9.SU 9.SU - 9.6 U 9.6U - 9.6U 9.6U 9.SU 
2-Melhylphenol uglL 9.BU - 9.S U - 9.S U - 9.6U 9.6U 9.6U 9.6U 
2-NHroaniine uglL 48U - 48U - 48U - 48U - 48U 48U 48U 
2-Nitrophenol uglL 9.SU - 9.S U - 9.6U - 9.SU - 9.6U 9.6U 9.6U 



Table 1-5: Round 4 Groundwater SamP/e Analytical Results· RSE Investl atIon 
Samp\eID: LK391 LK392 LK393 LK394 LK395 LK396 LK397 LK398 LJ<38.( 0078 LK389 

Location JD: ~MWOl AA3-MWOl AA3-MWOl AA3-MWOI AA3-M1N02 ~MW02 AA3-MW02 AA3-MW02 AA3-MW04 AA3-MW05 AA3-!.IW06 
Sample Date: 416f2004 41612004 41612004 41612004 41612004 4/6/2004 41512004 416/2004 4I5l2OO4 41112004 4/612004 

Parameter Sample Type: Re<Jular Reoutar Duprocate Duplicate ~egular Regular Duplicate Duplicate Regular Reaular Regular 
3.3' -DicIlJotObenz!dine ugll 9.6 U - 9.6 U 9.6U - 9.6U - 9.6U 9.6U 9.6U 
4-M~ ug/l 9.6U 9.6U 9.6 U - 9.6U - 9.6U 9.6U 9.6U 
3-Nitroaniine ugll 48U 48U 43U - 48U - 48U 48U 48U 
4.6-OInHro-2-Methytphenol ugll 48U - 48U - 43U 48U 43U 43U 48U 
4-Bromophenyt Phenyf Ether ugiL 9.6U - 9.6U - 9.6U - 9.6U - 9.6 U 9.6U 9.6U 
4-ChIor0-3-Methytphend ugiL 9.6U - 9.6 U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
4-ChIoroanillne ugll 19 U - 19 U - 19 U - 19U - 19U 19 U 19 U 
4-ChIorophenyi Phenyl Ether ugll 9.6U - 9.BU 9.6 U - 9.6U - 9.6U 9.6U 9.6U 
4-Nitroaniine uglL 46U 48U 48U - 48U - 48U 48U 48U 
4-Nitrophenol uglL 48U - 4BU - 48U - 48U - 48U 48U 48U 
BisC2.Chloroethoxy)Methane ugiL 9.8 U - 9.B U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
Bis(2.Chroroetllyl)E!her ugl!. 9.6U - 9.BU 9.6U - 9.6 U - 9.6U 9.6U 9.6U 
Bis(2-Ethyllexyf)Phthalate uglL 9.6 U 9.6 U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
butyt Benzyl phthalate ugiL 9.6U 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
Carbazole ug/l 48U - 48U - 46U 46U 48U 46U 48U 
Dibenzofuran ugll 9.6U - 9_BU - 9.6U - 9.6U 9.6U 9.6U 9.6U 
Diethyt Phthalate ugll 9.6U - 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
Dimethyl Phthalate ugll 9.6U - 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
Di-N-Butyl Phthalate ugll 9.6 U - 9.BU - 9.8U - 9.6U - 9.6U 9.6U 9.6U 
Df-N-Oclyl Phthalate ugl!. 9.6 U 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U 
Hexachlorobesttene uglL 1.1 U - 1.1 U - 1.1 U - 1.1 U - 1.1 U 1.1 U 1.1 U 
Hexachlorobutadlene uglL 9.6U - 9.BU - 9.6U - 9.6U 9.6U 9.6U 9.6U 
Hexachlorocyc:looentadlene ugiL 48U - 48U - 46U - 48U - 48U 46U 48U 
Hexachloroethane ugll 9.6U - 9.B U 9.6U - 9.8U - 9.6U 9.6U 9.6U 
Isopilorone ugll 9.6U 9.6 U 9.6U - 9.6U - 9.6U 9.6U 9.6U 
Nitrobenzene ugl!. 4.8U - 4.BU 4.8U - 4.8U - 4.8U 4.6U 4.8U 
N-N~roso-Di-N-Propylamine ugll 9.6U - 9.6U - 9.6U - 9.6U - 9.6U 9.6U 9.6U 
N-N"rosodiphenytamine uglL 9.6U - 9.6U - 9.6U - 9.6U - 9.6 U 9.6U 9.6U 
Pentachlorophenol ugll ISU - 15 U - ISU - ISU - 15U 15 U 15U 
Phenol UQI!. 9.BU - 9.6 U - 9.6 U - 9.6U - 9.6U 9.6U 9.BU 
PAHs (Method PAH-SlM) 
2-Metlwklaphthalene uglL O.46U - 0.48 U - O.46U - 0.48U - O.46U O.46U 0.46 U 
Acenaphthene ugll O.46U - O.48U O.46U O.46U O.46U O.48U O.48U 
Acenaphthylene ug/l O.48U - O.48U - O.46U - O.46U - O.48U O.46U O.48U 
Anthracene ug/l O.46U - 0.48 U - 0.46 U - O.48U - O.46U O.48U O.48U 
Benz(a)anthracene ug/l O.48U 0.48 U O.48U - O.48U - O.48U O.48U O.48U 
Benzo{a}pyrene ug/l 0.19U 0.19 U - 0.19U - 0.19U - 0.19U 0.19U 0.19U 
Benzo(b)lIuoranthene uglL O.46U - O.48U - O.48U - O.46U - O.46U O.48U O.46U 
BenzO(g.h.l)perylene ug/l O.46U - 0.48U - O.48U - O.48U O.48U O.48U 0.48U 
Benzo(l<)lIuoranthene ug/l O.48U - O.48U - O.46U - O.46U - O.46U O.48U O.48U 
Chrysene ug/L O.46U - 0.48 U - O.46U - 0.46 U - 0.48U O.48U O.48U 
DIbenz(a.h)anthracene ugl!. O.48U 0.48 U - O.43U - O.48U - O.48U O.48U O.48U 
FkJoranthene ug/l O.48U - 0.4BU O.46U O.48U - O.48U O.48U O.48U 
Fluorene uglL O.48U - 0.48 U O.46U - 0.48U - O.48U O.48U O.48U 
IndenO(I.2.3-Cd)Pyrene uglL O.46U - O.48U - O.48U - O.48U - O.48U O.48U O.48U 
Naphthalene ugll O.46U - O.48U - O.46U - O.48U - O.46U O.48U O.48U 
Phenanthrene ugll O.48U - O.48U - O.46U - 0.46 U - O.46U O.46U O.48U 
Pyrene uglL O.48U 0.48 U - O.46U - O.46U O.46U O.48U O.48U "_Is (EPA Method 601D8) 
Aluminum uglL 16.7 J 12.9J 200UJ 200UJ 1'.4J 7.8J 14.7 J 1B.7 J 6J 33 76.1 
Antimony uglL 8.2UJ 60U 3.1 UJ 3.1 UJ 2.3 UJ 6.5UJ 2.3UJ 3.5UJ 5 UJ 60UJ 4.1 UJ 
Arsenic ugll 7.5UJ 7.2W 7.1 UJ 5.8UJ 5.3UJ 7UJ 5.3UJ 6.8UJ 22.3UJ 7.3 9.9UJ 
8anum ugll 36 36.9 35.1 37.9 41.6 41.5 40.3 40 27.4 18.8 26 UJ 
Beryllium ugl!. 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 
Cadmium ugl!. 5U 5U 5U 5U 5U 5U 5U 5U 0.39W O.62J 0.31 J 
Calcium ugI!. 135000 139000 133000 138000 188000 193000 187000 186000 189000 122000 219000 
Cobalt ug/l O.63W SOU SOU 0.29UJ 0.71 UJ 0.68 UJ 0.56 UJ 0.54 UJ SOU SOU SOU 
Copper uglL 8.4J 5.3 4.5J 6.8 5.8J 4.7 B.8J 9.6 3.8J 5 7.1 J 
Chromium uglL 47.4 2.3 18.9 3.5 11.8 I.B 13.2 5.7 1.3 0.79J 7.6 
Iron ug/l 227 J 148 86.4J 122 1030J 894J 1440J 1190 J 20J 42.6 J 61U 
Lead ug/l 3U 3U 3U 3U 3U 3U 3U 3U 2.9UJ 2.5 3U 
Magnesium ug/l 69000 71;00 66700 70500 96400 99400 96400 96200 106000 65400 104000 
Manganese ugIL 3.9UJ 4.1 UJ 3.2UJ 4.5 714 729 710 706 26.1 3.8 10.9 
Mercury uglL 0.11 J 0.15 0.085 J 0.099 0.15 J 0.081 0.064 J 0.15 0.08J 0.028 J 0.12J 
Nickel ugll 29.1 15 16.6 16.1 18.4 17.6 lB.4 16.7 33.8 0.95 UJ 2.1 UJ 
Potassium uqIL 2670J 2810J 2690J 2670 J 7150J 7200J 6630 J 6670 J 3060 4640 S050J 
Selenium ug/l 12.4 13.3 14.1 13.5 15.1 14.3 13.8 14 12.7 J 26.5 23.2 
SlIver ugJL IOU 10 U 10 U lOU 10U IOU IOU IOU lOU 10UJ lOU 



Table 1-5: Round 4 Groundwater Sample Analytical Results - RSE Invest! :J8t1on 

Parnmeter 
Sodium 
ThaIiu'n 
Vanadium 

znc 
MIscelIan-..s 
Perchlorate 
pH 
Chromium. hexavalent 

NOTES. 

I'gll = micrograms per iter 
mgll = miliqram per Iiler 
TPH ,. total pelrnlewn hydrocarbons 

VOCs ~ volatile organic compounds 
SVOCs ~ semivolatfle organic compounds 
P AHs ,. polynuclear aromatic hydrocarbons 

Sample 10: 

location 10: 

Sample Date: 

Sample Type: 
ugJl 
ugJl 
ug/L 
ug/L 

ugiL 
pH 

ug/L 

U<391 U<392 LKJ93 

AA3-UW01 AA3-MW01 AA3-MW01 

4I6l2004 ~2004 41612004 

Reoular Regular Dupfocate 
395000 410000 394000 

10 UJ 10UJ 10UJ 

23.8 21.6 20.6 

5.1 J 2.8UJ 1.9UJ 

3U - 3U 
7.01 - 6.97 
lU -

pH ,. the negative log of the hydrogen Ion concentration 

AA3 = Anomaly /Vea 3 
RSE = Removal Site Evaluation 

LK394 

AA3-MWOl 

41612004 

Duplicate 
405000 
10UJ 
24.5 

4 UJ 

-
-
-

U ,. indicates the analyte was not detected at or above the staled imtt. 

U<395 LK396 LK397 
AA3-MW02 AA3-MW02 AA3-MW02 

41612004 41612004 4I6l2OO4 
Regular Regular Duplicate 
430000 444000 433000 
10UJ 10 UJ 10 UJ 

3.4 2.9 UJ 3.7 
2.7 UJ 2.9 UJ 14.4 J 

3U - 3U 
6.89 6.94 
1U - 1 U 

UJ = indicates the analyte was not detected at or above the stated limit The sample detection Imit is an estimated value. 

J '" indicates an estimated value. 

lK398 lK384 lK37B U<389 
AA3-MW02 AA3-MW04 AA3-MW05 AA3-MW06 

4I6l2OO4 41512004 41112004 4I6l2OO4 
Duplicate Reaular Regular Regular 
433000 462000 4S4OOO 390000 
10UJ lOU 10 U lOU 

3.B 39.7 18.3 21.3 
7.4 2.3 UJ 4.4UJ 7.5 J 

- 3U 3U 3U 
6.8 7.01 6.84 

- - - 0.24 



Table 1-6: Round 5 Groundwater Sample Analytical Results - RSE Investigation 

Sample 10: LK419 lK420 LK421 lK42S LK426 LK427 LK428 lK"18 LK412 lK409 lK410 

location 10: AA3-MWOl AA3-MWOl AA3-MWOl AA3-MW02 AA3-MW02 AA3-MW02 AA3-MWD2 AA3-MW04 M3-MW05 AA3-MWOS AA3-MW06 

Sample Date: 7/612004 7/6/2004 7/612004 7n/2004 7n12004 7nl2004 7nl2004 71612004 71112004 7/112004 7/112004 

Parameter Sample Type: Reaular Requar Duplicate Reguar Duplicate Reaular Duplicate Reaular Reaular Regular Dupr.cate 

TPH (EPA Method 10158 DRO) Units 

UclorOiIs mgA. O.096U - 0.03 J 0.02 J 0.02J - - 0.096 U 0.096 U 0.01 J 

Diesel Fuel mgll 0.096 U - O.096U 0.02 J 0.02 J - - 0.096 U 0.01 J 0.01 J -
Gaso~ne mgll 0.1 U - 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U 0.1 U -
VOCs (EPA Method 12eOB) 
I .1.1.2-Tetrachloroethane ugll 0.5U - 0.5 U 0.5U 0.5U - - O.SU 0.5 UJ 0.5 UJ -
1 .1.1-Trichloroethane ugll lU - lU lU 1 U lU I UJ 1 UJ -
1.1.2.2-Tetrachloroethane ugll lU - lU 1 U 1 U - 1 U 1 U 1 U -
1.1.2-Trichloroethane ugll 1 U - lU 1 U lU - - lU lU lU 

1.1.2-Trichlor().1.2.2-Trff'uoroethane ugll SU - 5U 5U SU - - 5U 5U 5U -
1 .1·DichlOroelhane ug/l 1 U - 1 U 1 U 1 U - 1 U 1 U lU 

1.1·Dichloroethene ugll lU - lU 1 U 1 U - - 1 U lU lU -
1.2.3-Trichloropropane ugll 0.5U - 0.5U D.5U O.SU - 0.5 U 0.5U O.SU 

1 .2-DlchlOroelhane ugll O.SU - 0.5U D.S U 0.5U - - 0.5U O.SU 0.5U -
1 .2·0ichloropropane ugll 1 U - lU lU 1 U - - 1 U lU 1 U 

1.2-0ichlorotetrafluoroelhane ugll 5U - 5U 5U SU - - 5U 5U 5U 

2-Hexanone ugll SOU - SOU SOU SOU - SOU SO UJ SOUJ 

4-Methyl-2-Pentanone ugll 50 U - SOU SOU SOU - - SOU SOU SOU -
Acetone ug/l 100 UJ - 100 UJ lOOUJ looUJ - - looUJ lOOUJ· 100 UJ -
Benzene ugll 1 U - lU 1 U lU - - 1 U 1 U 1 U 

Bromodlchloromelhane ugll 0.11 U - 0.11 U 0.11 U 0.11 U - - 0.1' U D." U 0.1' U -
Bromofonn ugll 1 U - I U lU lU - - I U lU 1 U 

Bromomethane ugll , U - , U lU ,U - I U lU , U 

Carbon Disumde ugll 1 U - I U ,U I U - 1 U I U lU 

Ca~ Tetrachloride ugll O.SUJ - O.SUJ O.SUJ O.S UJ - - O.SUJ D.SUJ O.S UJ 

Chlorobenzene ugll lU - 1 U 1 U 1 U - - 1 U lU 1 U -
Chlomethane ugll , U - lU lU lU - - 1 U 1 U lU -
Chlorofonn ugll D.l1 U - 0.11 U 0.11 U 0.11 U - - 0.11 U 0.11 U 0.11 U 

Chloromethane ugll 1 U - 1 U 1 U 1 U - - I U lU 1 U -
cis-l.2-Dichloroethene ugll lU - I U 1 U 1 U - - 1 U 1 U lU 

cis-l.3-Dichloropropene ugll O.SU - O.SU 0.5 U 0.5U - - O.SU O.SU O.SU 

Chlorodibromomethane ugll 0.13U - 0_13U 0.13U 0.13U - - 0.13U 0.13U 0.13U 

Dichlorodifluoromethane (F12) ugll I U - 1 U 1 U lU - - lU 1 U lU 

Diisopropyl Elhef ugll SU - SU SU 5U - 5U 5UJ 5UJ 

Ethyl-tert-butyl ether (ETBE) ugll 5U - 5U SU SU - - SU 5 UJ S UJ 

Ethylbenzene Ugjl 1 U lU 1 U lU lU 1 U 1 U -
2-Butanone (MEK) Ug/l 100 UJ - 100 UJ lOOUJ looUJ - - looUJ l00UJ 100 UJ -
Methylene Chloride ugJL 3U - 3U 3U 3U - - 3U 3U 3U -
Methyl tert-butyl ether Ug/l 3U - 3U 3U 3U - - 3U 3 UJ 3 UJ 

Styrene ug/l lU - 1 U 1 U lU - - 1 U lU lU 

lert-Amyl me!try! ether (TAME) ug/l 5U SU 5U 5U 5U 5UJ SUJ 

tertiary-Butyl alcohol (TBA) ugll 2.2U - 22U 2.2 U 2.2U - 22U 2.2U 22U -
Tetrachloroeihene ugJL lU - 1 U 1 U 1 U - - 1 U lU 1 U -
Toluene ug/l lU - 1 U lU lU - - 1 U lU 1 U -
trans-l.2-0ichloroethene ug/l lU - 1 U lU 1 U - - lU 1 U 1U 

trans-l.3-Oichloropropene Ug/l O.S U O.SU O.SU 0.5U - - O.SU O.SU O.SU 

Tricl*lroethene ugll lU - lU 1 U 1 U - - 1 U lU lU 

TriChiorofluOromethane ugll 5U - 5U SU 5U - - 5U SU 5U 

Vll1)'tchloride ug/l O.SU - O.SU O.SU 0.5U - - 0.5 U 0.5U 0.5U -
T clal xylenes ug/l lU - lU 1 U lU - 1 U lU 1 U -
SVOCs (EPA MethodlZ7OC) 
1.2.4-Tric:h1orobenzene ug/l 9.6U - 9.6U a.6U 9.6U - - 9.6U 9.6U 9.6U -
1.2-Dichlorobenzene ug/L 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9_6U 9.6U -
1 .J-Dichlorobenzene ug/l 9.6U - a.6U 9.SU 9.6U - - 9.6U 9.8U 9.BU 

1.4-Dlchlorobenzene ug/l 4.BU - 4.BU 4.BU 4.BU - - 4.8U 4.aU 4.BU -
Bls(2-Chloro-l-Methy!eIhyl)Ether ug/l 9.6U - 9.6 U 9.6U 9.6 U - - 9.6U 9.6U 9.6U 

2.4.5-Tric:hlorophenol ug/l 9.BU 9.BU 9.6U 9.6 U - 9_6U 9.6U 96U 

2.4.6-Tric:hlorophenol ug/L 4.8U - 4.8U ~.8U <I.au - ... au 4.aU 4.8 lJ -
2.4-Dichlorophenol ug/l 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9.6U 9.BU 

2,4-Dimethyiphenol ugll 9.6 U - 9.6U 9.6 U 9.6U - - 9.6U 9.BU 9.6U -
2,4-0inilrophenol ugll 46U - 46U 46U 46U - - 46U 46U 46U 

2.4-Dinitrololuene ug/l 9.BU - 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U 

2.6-DlnitrOtoluene ugll 9.BU 9.6U 9.aU 9.BU - 9.5U 9.6U 9.6U -
2-Chioronaphthalene ugll 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9.BU 9.6 U -
2-Chiorophenol ug/L 9.5U 9.6U 9.6U 9_6U - - 9_6U 9_6U 9.6 U -
2-Methylphenol ugll 9.6U - 9.5U 9.6U 9.6U - - 9.5U 9_6U 9_BU 

2-Nltroanmne ugll 46U - 48U 48U 46U - - 46U 48U 48U -
2-Nitrophenol ugll 9.6 U 9.6U 9.6U 9_BU - - 9.B U 9.6U 9_6 U -



Table 1-6: Round 5 Groundwater Sample Analytical Results. RSE InvestlQation 

Sample 10: LK419 LK420 L.K421 LK425 LK42S LK427 LK42B LK418 LK412 LJ<.409 LK410 
Location 10: AA3-MWOl AA3-MWOl AA3-MWOl AA3-MW02 AA3-MW02 AA3-MW02 AA3-MW02 AA~MWOoI ~W05 AA3-M\I\I06 AA3-MWOB 

Sam pie Date: 7/S/2004 71612004 71612004 7n12OO4 7n12004 7n12004 71712004 71612004 71112004 71112004 7/1/2004 
Parameter Sample Type: Regular Regular Dupicate Regular Duplicate Reaular Duplicate Regular Regular ~eg ... lar Duplicate 
3,3" -Dichlorobenzidine ugll 9.B U - 9.SU 9.6U 9.6U - 9.SU 9.6U 9.6U -
4-Me~henol ugll 9.BU 9.6U 9.6U 9.aU - 9.au 9.aU 9.aU -
~NitroaniIine uglL 48U - 48U 48U 4BU 4BU 48U 4BU -
4,6-Cinitro-2·Methy1phenoI uglL 48U - 4BU 4BU 4BU 4BU 4BU 4BU -
4-Bromophenyl Phenyl Ether uglL 9.6U 9.SU 9.BU 9.BU - e.BU 9.BU 9.BU -
4-ChJoro-3-Methy\phenol ug/L e.su 9.6U 9.6U 9.6 U - 9.BU 9.6U 9.BU -
4-Chioroaniline ug/L 19U - 19U leu 19U - leu leu 19U 
4-Chlorophenyl ptlenyl Ether ug/L 9.6U - 9.6U 9.B U 9.6U - - 9.BU 9.B U 9.6U 
4-Nitroaniline uglL 4BU 4BU 4BU 4BU - 4BU 4BU 4BU -
4-Nitrophenol ~ 4BU 4BU 4BU 4BU - 4BU 4BU 4BU -
Bis(2·ChIOl"Qethoxy)Methane ug/l 9.BU - 9.6U 9.B U 9.BU - - 9.au 9.BU 9.au 
Sls(2·ChlCf'-"""'Yf)Ether ugIL 9.6U e.6U 9.SU 9.au - 9.au 9.BU 9.6U 
Sls(2·Elhylhexyl)Phthaiate uglL e.su 9.6U 9.au 3J - - 9.6U 9.6U 9.6U -
butyt Benzyt phthalate ugIL 9.6 U 9.6 U 9.aU 9.6U - - 9.6U 9.6U 9.6U -
Carbazole ug/L 4BU 4BU 48U 4BU - - 48U 4BU 4BU 
Dlbenzafuran ug/L 9.BU 9.BU 9.0U 9.6U - - 9.6U 9.aU 9,6U 
Oielhyl Phthalate ugIl 9.BU - 9.0 U 9.6U 9.6 U - - 9.6U 9.au 9.6U -
Cimet/lyl Phthalate ugIL 9.6U 9.6 U 9.6U 9.SU e.au 9.SU 9.SU -
rn-N-Butyl Phthalate ugit 9.aU 9.S U 9,SU 9.BU - 9.BU 9.6U 9.aU -
Di-N-Octyl Phthalate ugIL 9.BU 9.S U 9.6U 9.BU - - 9.BU 9.SU 9.SU -
Hexachlorobenzene ugIL 1.1 U 1.1 U 1.1 U 1.1 U - 1.1 U 1.2U 1.2U 
Hexachlorobutadiene ugIL 9.6U - 9.6U 9.aU 9,B U 9.aU 9.BU 9.SU -
tlexach ladiene ugJt 4BU 4BU 4BU 4BU - - 4BU 4BU 4BU 
Hexachloroethane ugJt 9.SU 9.6U 9.SU 9.aU - 9.SU 9.aU 9.au -
Isophorone ugIl 9.6U - 9.6 U 9.6U 9.BU - - 9.SU 9.BU e.au -
NItTObfInzene ugIl 4.8U - 4.8 U 4.8U 4.8U - 4.8U 4.8U 4.8U 
N-Ni!roso-Di-N.F'rop}Ijamine ugIL 9.6 U - 9.au 9.6 U 9.6U - - 9.BU 9.aU 9.6U 
N-Nitrosodiphenylamine ugIL 9.BU 9.6U 9.6U 9.6 U -. - 9.B U 9.6U 9.6U -
Pentachlorophenol ugIL 15U - 15U 15U 15U - - 15U 12U 12U 
Phenol ugIL 9.6U - 9.6U 9.aU 9.6U - - 9.6U 9.6U 9.6U -
PAHs (Metl'lod PAH-5IM) 
2-Methylnaphthalene ugIL 0.48U - 0.4BU 0.4BU 0.4BU - - O.4BU O.4BU O.4BU -
Acenaphthene ug/L 0.4BU - 0.4BU 0.4BU 0.4BU - O,48U O.48U 0.4BU 
Acenaphthytene ugIL 0.4BU - 0.4BU 0.4BU 0'4BU - - O,48U 0.4BU 0'4BU 
Anthracene ugIL 0.4BU - 0.4BU 0.4BU 0.4BU O,4BU 0.4BU 0'4BU 
Benz(a)anthracene ugn. 0.4BU 0.4BU 0.4BU 0.4BU - - O.4BU 0.4BU 0.4BU 
Benzo(a)pyrene ugIL O.19U - 0.19U 0.19U 0.19U - 0.19U 0.19U a.19U -
Benzo(b)fluoranthene ugll O.48U 0.411 U O.48U 0'4BU - - O.4BU 0.411 U O'4BU 
Benzo(g,h.i)perytene ugIl 0.4BU - 0.48 U 0.4BU 0.4BU - - O.4BU 0.411 U O.4BU -
Benzo(k)fluoranlhene ugll 0.4BU 0.4BU 0.4BU 0.411 U - - O.4BU O.48U 0.4BU 
Clvysene ugn. 0.4BU - O.48U O.48U 0,4BU - - O,48U O.48U O.4BU 
Dibenz(a,h)anthracene ug/l 0.4BU 0.4BU 0.4BU O.4BU - - O.4BU 0.4BU O.48U -
FJuoranthene ug/L 0.4BU - O.4BU 0.4BU 0.4BU - O.48U O.4BU 0.4BU -
Fluorene ugll O.4BU 0.4BU 0.4BU 0,4BU - - 0,4BU O,48U 0.4BU -
IndenD(I,2.3-Cd)Pyrene ug/L 0.4BU O.48U 0.4BU 0.411 U - - O.4BU 0.4BU O.4BU -
Naphthalene uglL 0.4BU - 0.48U 0.4BU 0.411 U - O.4BU O.48U 0.4BU -
Phenanthrene ugIl O.4BU 0.4BU 0'4BU 0'4BU - - 0.4BU 0.48U 0'4BU 
~ene ugll O.~8U O.4BU O.48U O.4BU O.48U 0.4BU O.4BU -
Metals (EPA Medlod 601GB) 
Aluminum uglL B.9UJ 14.6UJ 14.8UJ 29.5 UJ 34.1 12.5 UJ 23.5 UJ 19.aUJ 42.4 UJ 575 -
Antimony ugll 3.3UJ 2.SUJ BOU 7.2 UJ 7.2 UJ 7.3W 3.1 UJ SOU SOU 60U 
ArseniC uglL 4.2W 6 UJ 4.7UJ 2.6 10 U IOU 10 U 24.6 4.7 4.5 
BarIum ugn. 38 40 37.5 45 44.5 42.5 44.1 33 22.3 38.8 -
Berylium ugll 5U 0.OS5UJ 0.07 UJ 0.067 UJ 5U 0.045 UJ 0.08 UJ 0.056 UJ 5U SU -
Cadmium ugtL 5U 5U SU SU 5U SU 5U 5U 5U O.SSUJ -
CalciJm ugn. 145000 144000 139000 191000 191000 188000 193000 205000 143000 213000 
Coball ugll SOU SOU SOU 0.9UJ 0.96 UJ 0.74UJ 0.47 UJ 0.59 UJ SOU 0.75 UJ 
Copper ugit 6.4W 11 UJ 4W 7.7 14.6 5.3 5,7 12.6UJ 6.8UJ 7,7 UJ -
Chromium ugll 4.8 1.3 10.1 15.8 10.3 .2 1.8 1.2 1.6J 4.3J -
Iron uglL 33.8J 57.9J 61.7 J 516 495 45B 394 37.3J 45.9J 495 -
Lead ugIl 1.6 2.6 1.4 3U 3U 1.4 3U 2,5 2.4UJ 3U 
Magnesium ugIl 70100 70900 66300 99700 100000 98600 100000 111000 78400 103000 -
Manganese ugIl I.SUJ 2,9UJ 2UJ 725 722 712 723 30 7.5 16.8 -
Mercury ug/l 0.018 0.046 0.027 0.021 J O.2U 0.2U 0.019 0.076 0.047 J 0.035 J -
Nickel ugIL 2.2UJ 3.1 UJ 4.8UJ 18.6 17.3 14.8 18.3 33 1.4UJ 2.9UJ -
Potassium ugIL 3010 2890 2780 6790 66SO 6190 6580 3440 5440 5120 

Selenium ugIL 21.9 17.2 16.7 21 17.6 18 19.5 18.1 37.2 26.1 -
SiIv .... ugIL 1.5W 1.1 UJ 10 U 1.4 UJ 10 U 1.4UJ IOU 1.6UJ 1.3 UJ 2.2UJ 



Table 1-6: Round 5 Groundwater Sample Analyttcal Results - RSE Investigation 

Parameter 
Sodium 

ThaDUn 
VanadUn 
ZInc 
MIsc:eIlan_ 
PefChIorata 
pH 
Chromium. hexavalent 

NOTES. 

I'GIl = micrograms per Iter 
mgIL = milrogram per liter 
TPH = total petroleum f1y<Irocartlons 

voes " volatile organic compounds 
SVOCs = semlvolable organic compounds 

PAHs = polynuclear aromatic hydrocarbons 

Sample 10: 
Location 10: 

Sample Dale: 

Sample Type: 

uglL 

uglL 

uglL 

uglL 

uglL 

pH 
uglL 

lK419 LK420 LK421 

AA3-MWOl AA3-MIMll AA3-M1N01 

7/612004 71612004 71612004 

Regua.. Regular D~licate 

369000 375000 360000 

10U lOU 10U 

20.6 20.7 20.1 

4.3J 29.3 J 17.6 J 

- - -
7.03 7.06 
lU -

pH = the negative log of the hydrogen ion concentration 
AA3 :. Anomaly Area 3 

RSE = Removal Site Evaluation 

LK425 

AA3-MW02 

71712004 

ReQular 
411000 

10U 

3.4 
4J 

-
6.94 
1 U 

U = Indicate.s the anaiyte was not detected at or above the stated imil 

LK426 LK427 LK428 

AA3-MW02 AA3-MW02 AA3-MW02 

71712004 71712004 71712004 

Duplicate Regular Duplicate 
417000 413000 416000 

10 U 10U lOU 
4.1 4.9 4.3 

S.6J 5.4 6.1 

- - -
6.93 

-

UJ = indicates !he anaJyte was not detected at or above the stated li11il The sample detection Iim~ is an estimated vaue. 
J = indicales an estimated value. 

LK418 LK412 LK409 LK41 0 
~MW04 ~MW05 AA3-MWOB AA3-MWIl6 

7/6J2(J(J4 7/112004 7/112004 7/112004 
Regular Regular ~ular Duplicate 
394000 466000 380000 
lOU 10 U 10 U -
44.4 22.1 22.9 -
91J SJ 12.9J -
- - - -

6.89 7.03 6.86 

- - 0.6 0.54 



Table 1-7: Round 6 Groundwater Sample Analytical Results - RSE Investi ation 
Sample to: LK454 LK455 LK456 LK460 LK461 LK462 LK451 LK446 LK441 LK442 LK443 LK449 I 

Le<:aIicn to: AA3-MIMll AA:UAWOl AAJ.M\Wl AI\3.MIN02 AA3-MWD2 ~ ~ AAUMI05 AA3-MW06 AJ.3.Mo/'.Iffi AA3-MWOO AAJ.MW07 M 
Sanple Date: 10f712004 101712004 101712004 10/612004 10I8l2004 101S12004 100/204 10/612004 101S12004 101612004 101612004 101712004 10 

Pr.meter Sa'nple T)P8. .RegLIar Duplicate Regular Reoolar Dul>licate ~lar Rea.1ar RecaJI..- Regular ll<4>Iicate ~ Regular R 
'JPH(EPA lIathod80158 ORO) Unils 
Motor 015 mgL O.096U 0.096 U - O.096U O.096U - O.096U 0.096 U O.096U - - 0.096 U 0 
Diasel Fuel mg1.. 0.096 U 0.096 U - 0.096 U 0.096 U - 0008J O.096U 0.01 J - 0.096 U 0 
Gasoine mg'l. C.OS J 0.1 U - 01U 0.02J 0.1 U O.02J 0.1 U - - 0.02J ( 
VOCa (EPA MIoIhod8260B1 
1,I,I.2-Tetrach~ ug1.. O.SU 0.5U - 0.5U 0.5U - 0.5U 0.5U O.SU - - O.SU I 
1,I,I-Tri:hloro«hane ugll. lU 1 U lU lU - 1 U 1 U 1 U - - lU 
1,I,2,2-Tetrachbro«l1ane ugll. lU lU lU lU 1 U lU lU - lU 
1,I,2-TrChloroelhane ug1.. 1 U lU lU lU lU 1 U lU - - lU 
1,I,2-Tri:hloro-l,2,2-TrHuoroeltlane ugIl. 5U 5U - 5U 5U 5U SU 5U - - SU 
1,1.Qi:hlorcethane ugIl. lU lU - lU lU - 1 U lU 1 U 1 U 
1,1.Qi:hlorOEthene ugIl. 1 U 1 U 1 U lU - 1 U lU 1 U - - 1 U 
1,2,3-Tri:h~ane ugIl. 0.5U 0.5U - O.SU O.SU - 0.5U 0.5U O.SU - O.SU ( 
1,2.Qdltoroethane ugII. 0.5U O.SU 0.5U O.SU - 0.5U O.SU O.SU - O.SU ( 
1,2.Qi:hlorop-opme ugII. 1 U 1 U 1 U 1 U lU lU lU - 1 U 
1,2.Qi:hlorotetraf\Joroethane ugIl. SU 5U - SU 5U - 5U 5U 5U 5U 
2-He><anone ug/L SOU SOU - 50U SOU - 50U SOU SOU - - 50U ! 
4-M&th)I-2-Pentana1e ugII. SOUJ SOUJ - SOUJ 50UJ - SO UJ SOU SOU - SOU 5 
Acetone ugJL looUJ 100 UJ - lOOUJ looUJ - l00UJ lOOU looU - l00U 1[ 
Benz..,., ugII. lU 1 U - 1 U 1 U 1 U 1 U 1 U - - 1 U 
BromodChtoromethane ugJL 0.1 U 0.1 U - 0.1 U 0.1 U - 0.1 U 0.1 U 0.10 - 0.1 U 0 
Brcmofcrm ugJL lU 1 U - lU 1 U - 1 U 1 U lU - - 1 U 
Bromomethane ug/L 1 U lU lU lU - lU lU lU - - lU 
Carbon Disulfide ugJL 1 U 1 U lU lU 1 U lU lU lU 
Carbon T elrachbri:le ~ 0.5U 0.5U - 0.5U 0.5U - 0.5U O.SU 0.5U - - 0.5U 0 
Chlorobenzene ugJL IV 1 U - lU lU - lU lU 1 U IV 
Chlcroethane ugII. lU 1 U - lU lU - IV lU 1 U - - lU 
Chlcrofom" ugJL 0.1 U 0.1 V - 0.1 U 0.1 U - 0.1 U 0.1 U 0.1 U - - 0.1 U 0 
Chloromethane ugJL lU 1 U - lU lU lU 1 U 1 U - - lU 
cis-l,2-Oichloroelhene ugIl. lU lU lU lU 1 U lU lU - - 1 U 
cis-l,3-0ichloro!rOpene ugtL 0.5U 0.5U - 05U 0.5U - 0.5U 0.5U 0.5U - - 0.5U O. 
Chlcrodbromomethane ugJL 0.1 U 0.1 U 0.1 U 0.1 V 0.1 U 0.1 U 0.1 U - 0.10 O. 
D1chlorocifluoraned1ane (F12) ugJL IV 1 U lU lU lU 1 U lU - 1 U 1 
Disopltlpyt Ether ugII. 5U 5U - 5U 5U - 5U 5U 5U - 5U ! 
EthyHen-butjA ether (ETBE) ugIL 5U 5U - 5U 5U - 5U 5U 5U - 5U ! 
Ethylbenzene ugII. 1U lU - lU lU 1 U 1 U 1 U - - lU 1 
2-Butanore (MEK) ugJL looU looU looU lOOU - loou looU looU - 100 U 
Methylene Chbride ugIl. 3U 3U - 3U 3U - 3U 0.5J 3U - - 3U < 
Methyl tert-b11'tl ether ug1.. 3U 3U 3U 3U 3U 3U 3U - 3U 2 
Styrene ugIl. tU lU - lU lU - 1 U lU lU - lU 1 
tert-Am)l methyl ether (T MlE) ugll. 5U SU - 5U SU - 5U SU 5U - SU ~ 
tartiwy-Butyt ai:ohcl (THA) ugll 2.7UJ 2.7 UJ - 2.7UJ 2.7UJ 2.7 UJ 2.7 U 2.7U - - 2.7U 2.; 
T etrachbroeth"". ugIl lU lU lU lU - lU 1 U lU - - 1 U 1 
TokJene ug/L 1 U lU 1 U 1 U - 1 U 1 U 1 U - - t U 1 
trans-l,2.Qichloroelhene ugll. lU lU 1 U lU lU lU 1 U - - 1 U 1 
trans-I,3-0ichlorol'fOpene ugll O.SU 0.5U - O.SU O.SU - 0.5U 0.5U O.SU - O.SU 0-, 
Trichiorollihene ugll lU lU 1U 1U - 1U IU lU - lU 1 
Tri:hklrofUoranethane ug/L 5U 5U 5U SU - SU 5U SU - - SU 5 
Vir¥ chloride ugIL O.SU O.SU O.SU 0.5U - O.SU O.SU 0.5U - O.SU Ool 
Total xytenes ugtL 1U 1U - 1U 1 U - 1 U lU lU - - 1U 1 
SVOCa (EPA Mathod8Z7oq 
1,2,4-Tri:hlorobenzena ug/L 9.6U 9.6U - 9.6U 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9.! 
1,2-Di:hbrobenz!ne ug/L 9.6U 9.6U - 9.6U 9.6U - 96U 96U 9.6U 96U 9.! 
1,3.Qdltorobenzene ug/L 9.6U 9.6U 9.6U 96U - 96U 9.6U 9.6U - 9.6U 9.! 
1,4-0i:hbrobenz!ne ug/L 4.8U 4.BU 4.8U 4.8U - 4.BU 4.8U 4.8U - - 4.8U 4.1 
Bis(2-Chloro-1-Meth)leth)i)Ether ug/l 9.6U 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.1 
2.4,5-Tri:hlorocheno ugIl 9.6U 9.6U - 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.1 
2,4,6-Tri:hlor0cheno ug/L 4.8U 4.8U 4.8U 4.8U 4.8U 4.8U 4.8U - 4.8U 4.1 
2,4.Qi:h1oropheno ug/L 9.6U 9.6U - 96U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.E 
2,4-0i'ne!hylpneno ugIl 9.6U 9.6U 9.6U 9.6U - 9.6U 9.6U 9.BU - 9.6U 9.E 
2,4-0nllrophenol ug/L 48U 4B U 48U 48U 48U 48U 48U - - 48U 48 
2,4-0i'lllrotoUene ug/L 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6U - - 9.6U 9.E 
2,6.Qi'lllrotokJene ~ 9.6U 9.BU - 9.6U 9.6U - 9.BU 9.6U 9.6U - 9.6U 9.E 
2-CI1a-onaphthatene ugJL 9.6U 9.6U - 9.6U 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9.E 
2-CI1a-ophenol ug/L 9.6U 9.6 U 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.E 
2-MethlAphef1o ug/L 9.6U 9.6 U - 96U 9.BU - 9.6U 9.BU 9.6U - - 9.6U 9.6 
2-Nlroariline ugJL 48U 48U - 48U 48U 48U 48U 48U - 48U 48 
2-Nlro!>henol ugIl 9.6U 9.6U 9.6U 9.6U - 9.6U 9.6U 9.6U - 9.6U 9.6 
3,3'-Dchlorobenzi:me ugtL 9.6U 9.6U - 9.6U 9.6U - 9.6U 9.6U 9.6U - - 9.6U 9.6 
4-Meth!rlpheno ugIL 9.6U 9.6 U - 9.6U 9.BU - 9.6U 9.6U 9.6U - 9.6U 9.B 
3-H.troariline ugIl 48U 48U 48U 48U - 48U 48U 48U - - 48U 48 
4,6-Di'litro-2-MethyfP1eno ugll 48U 48U - 48U 48U - 48U 48U 4BU - 48U 48 
4-6rorrophenyl Phen)I Ether ug/L 9.BU 9.6U - 9.6U 9.BU - 9.BU 9.BU 9.6U - - 9.BU 9.6 
4-CtIoro-3-Methytpheno u~L 9.6U 9.6U - 96U 9.BU - 9.BU 9.BU 9.6U - - 9.6U 9.6 
4-Ctia"oaniline u~L 19U 19U - 19U 19U 19U 19U 19U - 19U 19 
4-Cl1<rophenyt Phen)l Ether ugIL 9.6U 9.6U - 9.6U 9.6U - 9.6U 9.6U 9.SU - - 9.BU 9.S 
4-Ntroariine u9ll. 4BU 48U - 48U 48U 48 U 48U 48U - - 48U 48 
4-Nlrophltnol ugIL 4BU 48U 48U 48U - 48U 48U 48U - - 48U 48 



Table 1-7: Round 6 Groundwater Sample Analytical Results - RSE Invest> ation 

P>r.rneter 
BIS(2-ChlOroEIho"YlMelhane 
BIS(2-Chbroelh)()E1h ... 
Bis(2.c1hythe~)Phlhalate 

buI;4 Benzyl phtnaate 
Cartazoe 
Oibenmfu'a~ 

Oiethyl PhlhaBte 
Omethyt PhlhaBte 
O .. N-Butvt Phthalale 
O"N-OctyI PhthaiJIe 
Hexachlcrobenzme 
HexachlcrobJtadiene 
Hexachlcro~tadBne 
Hexachlcroflhane 
lsopho/Dne 
Ntrcbenze .... 
N-Nilroso-Oi-N.f>ropyt;wnne 
N-NitrCSodj:)hetlJA;wn ..... 
PentadllcroJt!eno 
Pheno 
PAHa(Methocl ~Ml 
2-Meth)lnaphthaene 
Ac:enapt1hene 
Acenaptthylene 
Anthracene 
Benz(a)arttvacene 
Benzo(a)pyrene 
Benzo(b )n..oranthene 
Benzo(g,h,i~a 

Benzo(k1Juorarth""" 
Chry.se"" 
Dbenz(a,h)arthracene 
FIuorarthene 
FWene 
1ndenc(1,2,3-C,*Pyrene 
Naplthalene 
PMnarthrere 
Pyrena 
M.tals (EPA Methocl6010£11 
Aiunn..n 
Antimony 
Arsenic 
Barum 
Berylliun 
CadrrRrn 
Cat:Un 
Cobalt 
Copper 
Chr<milm 
Iron 
Lead 
MagnesiJm 
Manganese 
Mertur) 

Nic:I<el 
PotassUn 
5e1eni.Jm 
Sillier 
Sc<fum 
Thalium 
Vanadum 
Zinc MiKeI .... _ 

Perc:hbrat" 
pH 
'Chrano.m. hiX",,;ilMf 

NOTES. 

IJIIIl = micrograms per I~er 
mg/l = milligram per liter 
TPH = Iolal petroIeun hydroCarbons 
VOCs z volatile organic COOlpol.rlds 

SVOCs = semivolable organic canpards 
I'AHs " polyruclear aromalJc hyctucarbons 

sample 10: LK454 LK455 LK456 
location 10: AA3-MV>Cl M3-M1IIIOI AA3-MWOl 

San1>Ie Date: 1017/2004 101712004 1017f2004 

S;wnple TVoe: RE!OJIar O~licate ReQUlar 
ug/l 9.6U 9.6U -
ug/l 9.6U 9.6U -
ugIl 9.6U 9.6U -
ugIl 9.6U 9.6U -
ugIl 48U 48U -
ugIl 9.6U 9.6U -
ugIl 9.6U 9.6U -
ugIl 9.6U 9.6U -
ugIL 96U 9.6U -
ugIL 9.6U 9.6U 
ugIl 1.1 U 1.1U -
ug/l 9.6U 9.6U -
ug/l 48U 48U 
ugIl 9.6U 9.6U -
ug/l 9.6U 9.6U -
ugIl 4.BU 48U -
ugIL 9.6U 9.6U -
ug/l 9.6U 9.6U -
ug/l 1SU 1SU -
ug/l 9.6U 9.6U -
ugIl 0.48 U O.48U -
ugIl 0.48 U 0.48 U -
ugIL 0.48 U O.48U 
ug/l O.48U O.48U -
ug/l O.48U O.48U -
ug/l 0.19U 0.19U -
ug/l O.48U 0.48U 
ug/l O.48U O.48U -
ugIl O.48U O.4B U -
ug/l O.48U O.48U 
ug/l O.48U 0.48 U -
ug/l O.48U 0.48U -
ug/l O.48U O.48U 
ug/l O.48U O.48U -
ugIl 0.4BU O.48U -
ug/l O.48U O.48U 
ug/l O.48U O.48U -
ug/l 63 11.4UJ 323 
ugIl 60 UJ 3 2.4 
ug/l 4.9UJ 3.BW 2.6 UJ 

UQ,t 42.9 :)6.8 3.4 
ug/l 5U SU SU 
ug/l 0.63 UJ 0.44 UJ 0.97W 
ug/l 135000 1330CD lIB 
ugIt. 50U SOU SOU 
ug/l 6.6UJ 11.5 12.1 
uglL 50.4 47.9 4.3 
uglL 206 150 91.3 
uglL 2.9 3.7 9.3 
uglL 63800 644C1J 56.5 
uglL 48 32 3.9 
uglL 1.1 097 0.96 
uglL 21.7 20 18.8 
ugIl 2520 2270 1930 
ug/L lB.l 15.1 13.6 
uglL 10UJ IOU 097 
ug/l 342000 3480CD 3G8Cm 

uglL IOU IOU IOU 
ug/l 18.6 18.9 16.1 

uglL 22.1 4.2 13.1 

ugil - - -
pH 726 7.29 -

ug/L U - -

pH ~ the negalive log of the hydrogen ion ccncentration 
AKl • Anatnt!ly Area 3 
RSE. Removal Site Evalation 

lK460 
M3-MwrJ2 
1011112004 

RI!QUiar 
9.6U 
9.6U 
9.6U 
96U 
48U 
9.6U 
9.6U 
9.6U 
9.6U 
9.6U 
1.1 U 
9.6 U 
48U 
9.6U 
9.6U 
4.8U 
96 U 
96U 
15U 
9.6U 

O.48U 
O.48U 
0.48 U 
O.48U 
O.48U 
0.19U 
O.48U 
O.48U 
0.48 U 
O.48U 
O.48U 
O.48U 
O.4BU 
O.48U 
O.48U 
048U 
O.48U 

12.7UJ 
60U 

2.9UJ 
41.2 
5U 

0.74 UJ 
182000 

0.45 
5.1 UJ 

5.6 
509 
3.2J 

86600 
717 
I.4J 
13.3 
5090 
18.5J 
10 U 

3730CXl 
IOU 
44 
2J 

-
7.09 
lu 

U = i'ldicaIes tile a~e was not detected at cr above the stated lint. 

LK461 LK462 LK451 
AA3-MW02 AA3-MwrJ2 AA:3-MW1J4 
10I6l2004 10I8l2004 10171204 
Duplicate ReQUlar ReQUla" 

9.6U - 9.6U 
9.6U 9.6U 
9.6U - 9.6U 
9.6U 9.6U 
48U - 48U 
9.6U - 96U 
9.6U - 9.6U 
9.6U 9.6U 
9.6U - 9.8U 
9.6U - 96U 
1.1 U - 1.1 U 
9.6U - 9.6U 
48U 48U 
9.6U - 9.6U 
9.6U - 9.6U 
4.8U - 4.8U 
9.6U 9.6U 
96U - 9.6U 
15U lSU 
9.6U - 9.6U 

O.48U - 0.48 U 
O.48U - O.48U 
O.48U 0.48 U 
O.4B U - O.48tJ 
O.4B U - 0.48 U 
0.19U - 0.19U 
O.48U 0.48 U 
O.48U - O.48U 
O.48U - O.48U 
0.481J O.48U 
O.48U - 0.48U 
O.48U - 0.48 U 
O.48U - O.48U 
O.48U - O.48U 
O.48U - O.48U 
O.48U - 0.48 U 
O.48U - 0.48 U 

18.3UJ 50.6 234J 
29 60U 3.7 

3.1 UJ 3UJ 26 
40.1 397 31.5 
5U 5U 5U 
1.7 0.85 UJ 0.24 UJ 

lBoooo 171000 lOOOOl 
0.48 0.55 0.32 UJ 

6.BUJ B.l UJ 59J 
52 6 48J 
490 556 102 J 

12.3J 5.9 1.9UJ 
B6000 82000 107000 

707 659 21.5 
1 J 0.9 0.85 J 
11.8 13.2 17.1 
4890 4370 3040 

20.3J 192 17UJ 
IOU 53.8 36J 

370000 347000 4COCOO 
IOU IOU IOU 
4.9 4.8 41.9 

2.9J 13.5 1'.9J 

- -
7.1 - 6.86 

- -

UJ = indiC21es the analyte was not detected at or above the stated Iim~. The s;wnple detecticn li"nt is an es!mated valJe. 
J = indicates an estimated value. 

LK446 LK441 LK442 lK443 LK449 I 
M3-MV\A:l5 ~ AA3-M\MJ6 AA3-MwrYS AA3-MWUT AA. 
101612004 101612004 10I6l2004 101612004 101712004 10 
ReQUiar Rewlar oUcicate ReQUa- ReoUla. R 
9.6U 96U - 9.6U ! 
9.6U 9.6U - 9.6U ! 
9.6U 9.6U - - 9.6U ! 
9.6U 9.6U - 96U 1 
48U 48U - 48U 
9.6 U 9.6U - 9.6U ! 
9.6U 9.6U - - 9.6U ! 
9.6U 9.6U - - 9.6U ! 
9.6U 9.6 U - - 9.6U ! 
9.6U 9.6U 9.6U ! 
1.1 U 1.1 U - - 1.1 U I 
9.6U 9.6U - - 9.6U ! 
48U 48U - - 48U 
9.6U 9.6U - 9.6U ~ 
96U 96U - - 9.6U ~ 
4.8U 4.8U - 4BU ~ 
9.6U 9.6U - 9.6U 5 
9.6U 9.6U - 9.6U 5 
15U 15tJ - 15U I 
9.6U 9.6U - 9.6U 9 

0.48 U O.48U - O.48U O. 
OABU O.48U - O.48U O. 
0.48 U 0.48 U - - O.48U a. 
O.48U 0.48 U - O.48U O. 
O.4BU O.48U - - 0.48 U O. 
0.19U 019U - - 0.19U O. 
O.48U 0.48 U - O.48U O. 
O.48U O.48U - - O.48U 0. 
0.48 U 0.48 U - - O.48U 0 .. 
O.48U 0.481J - 0.48U 0., 
O.48U O.48U - 0.48 U 0., 
O.48U O.4BU - O.48U 0., 
0.48 U 0.48 U - O.48U 0 .• 
O.48U 0.48 U - - O.48U 0.· 
O.48U O.48U - - 0.48 U 0 .• 
O.48U 0.48 U - - O.48U 0 .• 
0.48 U 0.48 U - - O.48U 0 .• 

96.4 25.3J - 3.7 J 72.8 :; 
4.7 5.7 3.7 60U 

B.5UJ 8.5W - 5.7UJ 7.7UJ 6.~ 
22.1 23.6 - 23.2 53 1 
5U 5U 5U 5U ! 

0.42 UJ 029UJ 0.3UJ 1.1 UJ 0.: 
137000 2030CD 207000 236000 99 
SOU 50U - SOU SOU 51 

8 3.6 - 3.3 6.5J 2. 
2.1 3.4 1.7 12UJ 1. 
120 33.2J 10.7 J 114J 3 
3U 3U - 3U 3.1 UJ 2.~ 

75400 101000 99500 102000 53 
7.B O.86J - 15U 156 1 

0.63 0.57 J - 0.57 J O.58J O. 
12 2.4 - 1.6 19.1 I .. 

4810 5020 - 4720 3270 41 
33.2UJ 2B.5UJ 30.7UJ 38UJ 7 
064J 3.1 J 10UJ 1.5J 1.. 

458000 375000 377000 375000 41C 
IOU IOU - IOU IOU Ie 
21.3 19.6 - 18.4 21.2 2 
14.3 14.3J - 11.5J 145J 13 

- - - - -
6.96 663 - 6.64 7) 

0.25J 0.24 -
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Table J-1: Details of Sediment Sampling -- RSE Investigation 

Location 
10 

SD1 

EPA 10 Earth Tech 10 

i l I I : i 
iii 
i I : 
til 
I I I ! Sampling I 
I Sampling I Depths I 
I Date (feet bgs) ! 

Sample 
Type 

:I: 
Q. 

i t 
LK289 AA 3-SD1SS-S01-ooo0 10212312003/ Surface Regula, " 

! I 
.=S.::.D.::.2_-+-.=L:.:.;K2:=:9::.:0=--t-.:-.AA=-.:.;:3:...-S::;:D::;:2::,:S:..;:S-:...=.50=..1:--.::.DO=.;0:..;:0:_+1 0:;,:212=3:;.:12:.:00=3+i _S=.u;:.:rf.:.:a:=:ce=---r-:-:R=e9;z:u:::la;:.:,-+-_." 

i ! 
SD3 LK291 AA 3-503SS-501-OOO0 ! 02123120031 Surface Regular " 

S04 
i i 

LK292 AA 3-5045S-S01-ooo0 102123120031 5urface Regular ..j 

II> 
r:: o 

E-E! 
~ B 
- 0 o '­
':;-0 
11>>. 
1l..:I: 

'" o o 
> 

-g 
to 
III CII 
.5r:: 
)(tII 

.Q :; 
eu... 



'. ) Table J-2: Sediment Sample Analy1 ieal Results - RSE Investlllation 
Sample 10: LK289 LK290 LK291 LK292 

Location 10: AA3-S01 AA3-S02 AA3-SD3 AA3-SD4 
Sample Date: 2123(2003 2123/2003 212312003 2123(2003 

PARAMETER SampleType: ReQular ReQular Reqular Reaular 

TPH (EPA Method 80158 ORO) Units 

Gasoline mglkg 13U 14U 11U 11U 

Motor Oils mglkg 20 11U 11U 11U 

PHC as diesel fuel mgJkg 12U 11U 11U 11U 

VOCS (EPA Method 8260B) 
1 ,1,1,2-Tetrachloroethane uglkg S.9U 6.1U 5.5U S.6U 

1 ,1 , 1-T rich Ioroethane ug/kg 5.9U 6.1U 5.5U 5.6U 

1,1,2,2-Tetrachloroethane uglkg 5.9U 6.1U 5.5U S.6U 
1,1 ,2-Trichloro-1 ,2,2-Trifluoroethane uglkg S.9U 6.1U S.SU S.6U 
1,1,2-Trichloroethane uglkg S.9U 6.1U S.SU S.6U 
1.1-Dichloroethane uglkg S.9U 6.1U 5.5U S.6U 
1,1-Dichloroethene uglkg 5.9U 6.1U 5.5U S.6U 

1,2,3-Trichloropropane uglkg 5.9U 6.1U S.5U 5.6U 
1,2-Dichloroethane uglkg 5.9U 6.1U S.SU 5.6U 
1 ,2-Dichloropropane uglkg S.9U 6.1U S.SU S.6U 
1,2-Dichlorotetrafluoroethane uglkg 5.9U 6.1U S.5U S.6U 
2-Butanone uglkg 12DU 120U 110U 110U 

2-Hexanone uglkg 59UJ 61UJ 55UJ 56UJ 
4-MethyI-2-Pentanone uglkg 59UJ 61UJ 5SUJ 56UJ 

Acetone uglkg 120UJ 120UJ 11DUJ 110UJ 

Benzene uglkg 5.9U S.1U 5.SU 5.SU 
Bromodichloromethane uglkg 5.9U 6.1U 5.5U 5.SU 

Bromoform uglkg S.9U 6.1U 5.5U 5.6U 
Bromomethane ug/kg 5.9U 6.1U S.5U S.6U 

\ 
) 

2-Methoxy-2-Methyl- Butane ugJkg 5.9U 6.1U 5.5U S.6U 
Carbon Disulfide ugJkg S.9U 6.1U S.5U 5.SU 
Carbon Tetrachloride uglkg S.9UJ 6.1UJ 5.5UJ S.6UJ 
Chlorobenzene uglkg S.9U 6.1U 5.SU 5.SU 
Chlorodibromomethane uglkg 5.9U 6.1U 5.5U 5.6U 
Chloroethane uglkg 5.9U 6.1U 5.SU S.6U 
Chloroform uglkg 5.9U 6.1U 5.SU 5.6U 
Chloromethane uglkg S.9U 6.1U 5.SU S.6U 
Cis-1,2-Dichloroethene ugJkg S.9U 6.1U 5.5U 5.6U 
Cis-1.3-Dichloropropene ugJkg 5.9U 6.1U 5.5U 5.6U 

Dichlorodifluoromethane uglkg 5.9U 6.1U S.5U 5.6U 
Diisopropyl Ether uglkg 5.9U 6.1U 5.5U 5.6U 
Ethylbenzene uglkg 5.9U 6.1U 5.5U 5.6U 
Methyl Tert-Butyl Ether uglkg 5.9U 6.1U 5.SU 5.6U 
Methylene Chloride uglkg 5.9U 6.1U 5.5U S.6U 
2-Ethoxy-2-Methyl-Propane uglkg 5.9U 6.1U 5.5U 5.6U 

Styrene uglkg S.9U 6.1U 5.SU 5.6U 

Tert-Butyl Alcohol uglkg 24UJ 24UJ 22UJ 23UJ 

Tetrachloroethene uglkg S.9U 6.1U S.5U 5.SU 

Toluene ugJkg S.9U 6.1U S.5U 5.6U 

Total Xylenes uglkg 1aU 18U 17U 17U 

Trans-1,2-Dichloroethene uglkg 5.9U 6.1U 5.SU 5.6U 
Trans-1,3-Dichloropropene ugJkg 5.9U 6.1U 5.5U S.SU 
Trichloroethene uglkg S.9U 6.1U S.SU S.6U 

Trichlorofluoromethane ugJkg S.9UJ 6.1UJ 5.5UJ S.6UJ 
Vinyl Chloride ugJkg S.9U 6.1U S.5U 5.SU 

) 



Table J-2: Sediment Sample Analytical Results - RSE Investigation 
Sample 10: LK289 LK290 LK291 LK292 

/ ". ( . 
\J 

Location 10: AA3-SD1 AA3-S02 AA3-S03 AA3-SD4 
Sample Date: 212312003 212312003 212312003 2123/2003 

SVOCs (EPA Method 8270C) 

1.2.4-Trichlorobenzene uglkg 590U 560U 550U 550U 

1.2-Dichlorobenzene uglkg 590U 560U 550U 550U 

1.3-DichloTobenzene uglkg 590U 560U 550U 550U 

1 A-Dichlorobenzene ug/kg 590U 560U 550U 550U 

2.4.5-Trichlorophenol uglkg 590U 560U 550U 550U 
2.4.6-Trichlorophenol uglkg 590U 560U 550U 550U 

2.4-Dichlorophenol uglkg 590U 560U 550U 550U 

2.4-Dimethylphenol ug/kg 590U 560U 550U 550U 
2.4-Dinitrophenol uglkg 3OO0U 2800U 2700U 2700U 
2.4-Dinitrotoluene uglkg 590U 560U 550U 550U 
2.6-Dinitrotoluene uglkg 590U 560U 550U 550U 
2-Chloronaphthalene uglkg 590U 560U 550U 550U 

2-Chlorophenol uglkg 590U 560U 550U 550U 
2-Methylphenol uglkg 590U 560U 550U 550U 
2-Nitroaniline uglkg 3000U 2800U 2700U 2700U 
2-Nitrophenol uglkg 590U 560U 550U 550U 
3,3'-Dichlorobenzidine uglkg 1200U 1100U 1100U 1100U 

3-Nitroaniline uglkg 3000U 2800U 2700U 2700U 
4.6-Dinitro-2-Methylphenol uglkg 3000U 2800U 2700U 2700U 
4-Bromophenyl Phenyl Ether ug/kg 590U 560U 550U 550U 
4-Chloro-3-Methylphenol uglkg 590U 560U 550U 550U 
4-Chloroaniline uglkg 1200U 1100U 1100U 1100U 
4-Chlorophenyl Phenyl Ether uglkg 590U 560U 550U 550U 
4-Methylphenol ug/kg 590U 560U 550U 550U 
4-Nitroaniline uglkg 3000U 2800U 2700U 2700U u 
4-Nitrophenol uglkg 3000U 2800U 2700U 2700U 
Bis(2-Chloro-1-Methylethyl)Ether uglkg 590U 560U 550U 550U 
Bis(2-Chloroethoxy)Methane uglkg 590U 560U 550U 550U 
Bis(2-Chloroethyl)Ether uglkg 190U 180U 180U 180U 
Bis(2-Ethylhexyl)Phthalate uglkg 590U 560U 550U 550U 
Butyl Benzyl Phthalate uglkg 590U 560U 550U 550U 
Carbazole uglkg 590U 560U 550U 550U 
Dibenzofuran uglkg 590U 560U 550U 550U 
Diethyl Phthalate uglkg 590U 560U 550U 550U 
Dimethyl Phthalate ug/kg 590U 560U 550U 550U 
Di-N-Butyl Phthalate uglkg 590U 560U 550U 550U 
Di-N-Octyl Phthalate uglkg 590U 560U 550U 550U 
Hexachlorobenzene uglkg 590U 560U 550U 550U 

Hexachlorobutadiene uglkg 590U 560U 550U 550U 
Hexachlorocyclopentadiene ug/kg 3000U 2800U 2700U 2700U 
Hexachloroethane uglkg 590U 560U 550U 550U 
Isophorone uglkg 590U 560U 550U 550U 
Nitrobenzene uglkg 590U 560U 550U 550U 
N-Nitroso-Di-N·Propylamine uglkg 46U 44U 43U 43U 
N-Nitrosodiphenylamine uglkg 3000U 2800U 2700U 2700U 
Pentachlorophenol uglkg 2000U 1900U 1900U 1900U 

Phenol uglkCl 590U 560U 550U 550U 
PAH Compounds (Method PAH-SIM) 

2-Methylnaphthalene uglkg 30U 28U 27U 27U 
Acenaphthene uglkg 30U 28U 27U 27U 
Acenaphthylene uglkg 30U 28U 27U 27U 



" \ ) 

Table J-2: Sediment Sample Analytical Results - RSE Investigation 

Anthracene 
Benz(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B}Fluoranthene 
Benzo(G. H,I)Perylene 
Benzo(K)Fluoranthene 
Chrysene 
Oibenz(A, H)Anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-Cd)Pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Metals (EPA Method 6010B) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous 
Moisture (ASTM D 2216) 
pH (EPA Method 9045) 

NOTES: .. 
mglkg = milligrams per kilogram 
~kg = micrograms per kilogram 
PHC= petroleum hydrocarbons 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds 

Sample 10: LK289 LK290 LK291 
Location 10: AA3-S01 AA3-S02 AA3-S03 

Sample Date: 212312003 212312003 2123/2003 
ug/kg 30U 28U 27U 
ug/kg 30UJ 28UJ 27UJ 
uglkg 30U 28U 27U 
uglkg 30U 28U 27U 
ug/kg 30U 28U 27U 
ug/kg 30U 28U 27U 
uglkg 30UJ 28UJ 27UJ 
uglkg 30U 28U 27U 
ug/kg 30U 28U 27U 
uglkg 30U 28U 27U 
uglkg 30U 28U 27U 
uglkg 30U 28U 27U 
uglkg 30U 28U 27U 
uglkg 30U 28U 27U 

mglkg 3050 2420 2120 
mg/kg 3.6U 3.4U 3.3U 
mglkg 1.8 1.4 O.94UJ 
mg/kg 85.7 39.6 25.6 
mg/kg 0.24U O.22U O.22U 
mg/kg 0.25 0.17UJ a.16UJ 
mg/kg 4570 3250 2620 
mg/kg 4.4 2.8 2.7 
mglkg 2 1.6 1.2 
mg/kg 2.5 1.8 1.5 
mg/kg 5050 3830 2700 
mg/kg 1.9 1.2 1 
mg/kg 1610 1330 1030 
mg/kg 120 82.8 54.6 
mg/kg 0.24U O.22U O.22U 
mg/kg 2.8 1.8 2.1 
mg/kg 821 699 418 
mglkg 0.36U O.34U 0.33U 
mglkg 0.59U O.56U 0.55U 
mg/kg 120U 23.1 47.7 
mglkg 0.47U O.4SU O.44U 
mg/kg 13.9 9.4 7.5 
mg/kg 13.5 9.9 7.6 

% 15.6 11 8.6 
pH 8.8~ B.8 8.78 

~ I 
pH = the negative log of the hydrogen Ion concentration 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
PAHs = polynuclear aromatic hydrocarbons 
% = percentage 

U = indicates the anafyte was not detected at or above the stated limit. 

LK292 
AA3-SD4 
2123/2003 

27U 
27UJ 
27U 
27U 
27U 
27U 

27UJ 
27U 
27U 
27U 
27U 
27U 
27U 
27U 

1750 
3.3U 
1.4 
110 

O.22U 
0.23 
3020 
2.5 
1.4 
1.3 

2890 
1.5 
898 
130 

0.006 

1.6 
422 
0.17 

O.55U 
110U 
O.44U 

7.9 
7.3 

8.6 
8.89 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 

1 
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Table K-1: Surface water Sampling Details - RSE Investigation 

Location Sample Sampling Sample 
ID ID Earth Tech 10 Date Type 

UGSW LK286 AA 3-UGSWSW-S01-DOOO 0212512003 Regular 

OGSW LK297 AA 3-DGSWSW-S01-0000 0212512003 R~ular 

J: 
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en 
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Table K-2: Surface water Sample Analytical Results - RSE Investigation 
Sample ID: LK286 LK287 

Location ID: AA3-UGSW AA3-DGSW 
Sample Date: 2I2S12003 212512003 

PARAMETER SampleType: Regular Regular 
TPH (EPA Method 80158 ORO) Units 

Gasoline mglL 0.1U O.1U 

Motor Oils mglL O.13U O.13U 

PHC as Diesel Fuel mgll O.096U O.096U 

VOCs (EPA Method 8260B) 
1,1.1.2-Tetrachloroethane uglL O.5UJ O.5UJ 
1,1,1-Trichloroethane uglL 1U 1U 

1,1,2.2-Tetrachloroethane ug/L 1U 1U 

1,1,2-Trichloro-1,2.2·Trifluoroelhane ug/L 5U 5U 
1,1,2-Trichloroethane ug/L 1U 1U 

1,1-Dichloroethane ugll 1U 1U 

1, 1·Dichloroethene ugIL 1U 1U 

1,2,3-Trichloropropane ugll O.SU O.SU 
1,2-Dichloroethane ugIL O.SU O.SU 
1,2-Dichloropropane uglL 1U 1U 

1,2-Dichlorotetrafluoroethane uglL SU SU 
2-Butanone ugIL 100UJ 100UJ 

2-Hexanone ugIL SOU SOU 
4-Methyl-2-Pentanone uglL SOU SOU 
Acetone uglL 100U 100U 

Benzene ug/L 1U 1U 
Bromodichloromethane ugIL O.1U O.1U 
Bromoform uglL 1U 1U 

Bromomethane ug/L 1U 1U 
Butane. 2-Methoxy-2-Methyl- ug/L SU 5U 
Carbon Disulfide ug/L 1U 1U 

Carbon Tetrachloride uglL O.SU O.SU 
Chlorobenzene ug/L 1U 1U 
Chlorodibromomethane uglL O.1U O.1U 

Chloroethane ug/L 1U 1U 
Chloroform uglL O.1U O.1U 

Chloromethane uglL 1U 1U 

Cis·1,2-Dichloroethene ug/L 1U 1U 
Cis·1,3-Dichloropropene ug/L O.SU O.SU 

Dichlorodifluoromethane uglL 1UJ 1UJ 
Diisopropyl Ether uglL SU SU 
Ethylbenzene uglL 1U 1U 
Methyl Tert-Butyl Ether uglL 3U 3U 
Methylene Chloride ugIL 5UJ 5UJ 
Propane, 2-Ethoxy·2-Methyl- ug/l 5U 5U 

Styrene uglL 1U 1U 
Tert-Butyl Alcohol ug/L 2UJ 2U 
Tetrachloroethene ug/L 1UJ 1UJ 
Toluene ugIL 1U 1U 
Total Xylenes ug/L 1U 1U 

Trans-1.2·Dichloroethene ug/L 1U 1U 

Trans-1,3-Dichloropropene ug/L O.SU O.SU 
Trichloroethene uglL 1U 1U 
Trichlorofluoromethane uglL SU SU 
Vinyl Chloride uglL O.SU O.SU 

SVOCS (EPA Method 8270C) 
1.2,4-Trichlorobenzene uglL 9.6U 9.6U 
1,2-Dichlorobenzene ug/L 9.6U 9.6U 



Table K-2: Surface water Sample Analytical Results - RSE Investigation 
Sample 10: LK286 LK287 u 

Location 10: AA3-UGSW AA3-DGSW 
Sample Date: 212512003 2/25/2003 

PARAMETER Sample~e: Regular Regular 
1,3-Dichlorobenzene uglL 9.6U 9.6U 
1,4-Dichlorobenzene ug/L 4.8U 4.8U 
2,4,5-Trichlorophenol ugIL 9.6U 9.6U 
2,4,6-Trichlorophenol uglL 4.8U 4.8U 
2,4-Dichlorophenol uglL 9.6U 9.6U 
2,4-Dimethylphenol uglL 9.6U 9.6U 
2,4-Dinitrophenol uglL 48U 48U 
2,4-Dinitrotoluene uglL 9.6U 9.6U 
2,6-Dinitrotoluene uglL 9.6U 9.6U 
2-Chloronaphthalene uglL 9.6U 9.6U 
2-Chlorophenol uglL 9.6U 9.6U 
2-Methylphenol uglL 9.6U 9.6U 
2-NitrOaniline uglL 48U 48U 
2-Nitrophenol uglL 9.6U 9.6U 
3,3'·Dichlorobenzidine uglL 9.6UJ 9.6UJ 
3-NitrOaniline uglL 48UJ 48UJ 
4,6-Dinitro-2-Methylphenol uglL 48U 48U 
4-Bromophenyl Phenyl Ether uglL 9.6U 9.6U 
4-Ghloro-3-Methylphenol uglL 9.6U 9.6U 
4-Ghloroaniline ug/L 19UJ 19UJ 
4-Ghlorophenyl Phenyl Ether ug/L 9.6U 9.6U 
4-Methylphenol ug/L 9.6U 9.6U 
4-N'ltroaniline ug/L 48U 48U 
4-Nitrophenol ug/L 48U 48U 
Bis(2-Chloro-1-Methylethyl )Ether ug/L 9.6U 9.6U 
Bis(2-Chloroethoxy)Methane ug/L 9.6U 9.6U u 
Bis(2-Chloroethyl)Ether ug/L 9.6U 9.6U 
Bis(2-Ethylhexyl)Phthalate ug/L 9.6U 9.6U 
Butyl Benzyl Phthalate uglL 9.6U 9.6U 
Calbazole ug/L 48U 48U 
Dibenzofuran ug/L 9.6U 9.6U 
Diethyl Phthalate uglL 9.6U 9.6U 
Dimethyl Phthalate ug/L 9.6U 9.6U 
Di-N-Butyl Phthalate uglL 9.6U 9.6U 
Di-N-Octyl Phthalate uglL 9.6U 9.6U 
Hexachlorobenzene ug/L O.96U O.96U 
Hexachlorobutadiene uglL 9.6U 9.6U 
Hexachlorocydopentadiene U91L 48UJ 48UJ 
Hexachloroethane uglL 9.6U 9.SU 
Isophorone uglL 9.6U 9.6U 
Nitrobenzene ug/L 4.8U 4.8U 
N-Nitroso-Di-N-Propylamine ttglL 9.6U 9.6U 
N-N'ltrosodiphenylamine uglL 9.6U 9.6U 
Pentachlorophenol uglL 12U 12U 
Phenol ugIL 9.SU 9.6U 
PAH Compounds (Method PAH-SIM) 
2-Methylnaphthalene ugIL O,48U O.48U 
Acenaphthene ugIL O.48U OA8U 
Acenaphthylene uglL O.48U O.48U 
Anthracene uglL O.48U O.48U 
Benz(A)Anthracene uglL O.48UJ O.48UJ 
Benzo(A)Pyrene ug/L O.19U O.19U 
Benzo(B)F1uoranthene ug/L O.48U O.48U u 
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Table K-2: Surface water Sample Analytical Results - RSE Investigation 

PARAMETER 
Benzo(G,H,I)Peryiene 

Benzo(K)Ruoranthene 

Chrysene 
Dibenz(A,H)Anthracene 

Ruoranthene 
Fluorene 

Indeno(1,2,3-Cd)Pyrene 

Naphthalene 
Phenanthrene 

Pyrene 
Metals (EPA Method 6010B) 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 

Zinc 
Misceliineous 
Perchlorate (EPA Method E314) 
pH (EPA Method 9040) 

NOTES: 

Il9Il = micrograms per liter 
mg/L = milligram per liter 
TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds 
PAHs = polynuclear aromatic hydrocarbons 

SamplelD: 
Location ID: 

Sample Dale: 
SampleType: 

ug/L 

ug/L 
ug/L 
ug/L 
ugll 

ugll 

ugll 

ugll 
ugll 
ugll 

ugIl 
ugIl 
ugIl 
ugIl 
uglL 

ug/L 
ug/L 
ugll 
ugll 

uglL 
uglL 

uglL 
ug/L 
ugll 
ug/l 

ugll 

ugll 
ugll 
ugll 

ugll 
ugll 

ugll 
ugll 

ugll 
pH 

pH = the negative log of the hydrogen ion concentration 

AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
U = indicates the analyte was not detected at or above the stated limit. 

LK286 

AA3-UGSW 
2125/2003 

Regular 
0.48U 

0.48U 

0.48UJ 

0.48U 
0.48U 

0.48U 

0.48U 
0.48U 

O.4BU 
O.4BU 

87500 
60U 

33.8 

867 

2.7 

6 
109000 

80.2 
30.8 

73UJ 
70300 

26.7 
49300 

1070 

0.19UJ 
75.5 

18000 
5U 
tOU 

79700 
2.7UJ 

222 
242 

3U 
6.9 

LK287 

AA3-DGSW 
212512003 

ReQular 
0.48U 

0.48U 
0.48UJ 

0.48U 
0.48U 

0.48U 

O.4BU 

0.48U 
O.4BU 

O.4BU 

86400 
60U 
34.2 

871 

2.7 

6.4 
1t5Ooo 

83.5 
31.5 

74.4UJ 

71900 
28.2 

50400 
1070 

0.13UJ 

78.5 
19300 

5U 
lOU 

79000 
4UJ 
227 

286 

3U 
7.34 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 



Appendix C 
Cone Penetrometer Survey Information 
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Earth Tech 
100 West Broadway 
Long Beach, CA 90802 

November 7, 2002 
Report Number 0303-0731 

Attention: Mr. Crispin Wyanoke 

Dear Mr. Wyanoke: 

REPORT FOR 
PIEZOCONE PENETRATION TESTING 

AND RELATED SERVICES 
MCAS EL TORO, CALIFORNIA 

NAVY CLEAN N62742-94-D.Q048. CTO 0078, JOB NO. 37380 

1.3049 East Aorence Avenue 
Santa Fe Springs, CA 90670 

Phone: 562-903-0055 
Fax: 562-903-9005 

Please find enclosed herewith the final results of the cone penetration tests conducted at the above 
referenced location. 

For your information, the soil stratigraphy was identified using Campanella and Robertson's Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugro Geosciences, Inc. appreCiates the opportunity to be of service to your organization. If you should 
have any questions, or if we can be of further assistance, please do not hesitate to contact us. We look 
forward to working with you in the Mure. 

RY/jm 

1 Diskette Enclosed 

Very truly yours, 
FUGRO GEOSCIENCES, INC. 

4~c~cY~ 
Recep YilmaZ 
President 

A member of the Fugro group of companies with offices throughout the WOrld . 
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ENCLOSURE 

M60050_004321 
MCAS EL TORO 

DISKETTE CONTAINING THE REPORT FOR·PIEZOCONE 
PENETRATION TESTING AND RELATED SERVICES 

THIS ENCLOSURE WAS NOT RECEIVED IN THE 
RESTORATION RECORD FILE. 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY 
SAN DIEGO, CA 92132 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 
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Table El-l: Quantification of SaP Equivalent Concentrations (Method 8270 SIM) for Maximum Detections in Surface Soil (0 - 1 ft bgs) Samples at 
Anomaly Area 3 Using Califomia OEHHA Relative Potency Factors 

PAHsa RPFb Maximum Detection (mg/kg) Maximum Reporting Limit SaP Equivalent Concentration 
Senz(a)anthracene 0.1 
Senzo(a)pyrene 1.0 
Senzo(b)fluoranthene 0.1 
Senzo(k)fluoranthene 0.1 
Chrysene 0.01 
Dibenz(a,h)anthracene 0.34 

Indeno(1,2,3-cd)pyrene 0.1 

Total SaP Equivalent ConcentrationC 

Notes: 

PAHs = polyaromatic hydrocarbons 
mg/kg = milligrams per kilogram 
SaP = benzo(a)pyrene 

0.73 
1.03 
1.79 
0.51 
0.87 

0.097 

0.46 

OEHHA = Califiornia Office of Environmental Health Hazard Assessment 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993. 

32 7.30E-02 
32 1.03E+00 
32 1.79E-Ol 
32 5. 1 OE-02 
32 8.70E-03 
32 3.30E-02 

32 4.60E-02 

1.42E+OO 

bRPF - relative potency factor; RPF taken from OEHHA 2002 as amended (http://www.oehha.ca.gov/risklChemicaIDS/cancerpotency.asp) 

"The total SAP equivalent concentration is the sum of the individual PAH SaP equivalent concentrations. 

Reference: 
California OEHHA, 2002. Air Toxics Hot Spot Program Risk Assessment Guidelines Part II: Technical Support Document for 

Describing Available Cancer Potency Factors. December. 

(mg/kg) 

~. / 



Table E1-2: Quantification of SaP Equivalent Concentrations (Method 8270C) for Maximum Detections in Subsurface Soil (0 - 10 ft bgs) Samples at 
Anomaly Area 3 Using California OEHHA Relative Potency Factors 

PAHsa RPFb 

Benz(a)anthracene 0.1 
Senzo(a)pyrene 1.0 
Senzo(b )fIuoranthene 0.1 
Benzo(k)f1uoranthene 0.1 
Chrysene 0.01 
Dibenz(a,h)anthracene 0.34 
Indeno(1,2,3-cd)pyrene 0.1 

Total BaP Equivalent ConcentrationC 

Notes: 

PAHs = polyaromatic hydrocarbons 
mg/kg = milligrams per kilogram 
BaP = benzo(a)pyrene 

Maximum Detection (mg/kg) 
0.27 
0.23 
0.44 

--
0.25 

--
0.081 

OEHHA = Califiornia Office of Environmental Health Hazard Assessment 
"--" = not detected 

aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993. 

Maximum Reporting Limit SaP Equivalent Concentration 
32 2.70E-02 
32 2.30E-01 
32 4.40E-02 
32 -
32 2.50E-03 
32 --
32 8.10E-03 

3.12E-01 

bRPF - relative potency factor; RPF taken from OEHHA 2002 as amended (http://www.oehha.ca.gov/risklChemicaIDB/cancerpotency.asp) 

crhe total SAP equivalent concentration is the sum of the individual PAH BaP equivalent concentrations. 

Reference: 
California OEHHA, 2002. Air Toxies Hot Spot Program Risk Assessment Guidelines Part II: Technical Support Document for 

(mg/kg) 



Table E1-3: Quantification of SaP Equivalent Concentrations (Method 8270 SIM) for Maximum Detections in Subsurface Soil (0 - 10 ft bgs) Samples at 
Anomaly Area 3 Using California OEHHA Relative Potency Factors 

PAHsa RPFb 

Senz(a)anthracene 0.1 
Senzo(a)pyrene 1.0 
Senzo(b )fluoranthene 0.1 
Senzo(k)fluoranthene 0.1 
Chrysene 0.01 
Dibenz(a,h)anthracene 0.34 

Indeno(1,2,3-cd)pyrene 0.1 

Total BaP Equivalent ConcentrationC 

Notes: 
PAHs = polyaromatic hydrocarbons 
mg/kg = milligrams per kilogram 
SaP = benzo(a)pyrene 

Maximum Detection (mg/kg) 
0.73 
1.03 
1.79 
0.51 
0.87 

0.097 

0.46 

OEHHA = Califiornia Office of Environmental Health Hazard Assessment 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993. 

Maximum Reporting Limit SaP Equivalent Concentration 
32 7.30E-02 
32 1.03E+00 
32 1.79E-01 
32 5.10E-02 
32 8.70E-03 
32 3.30E-02 

32 4.60E-02 

1.42E+OO 

bRPF - relative potency factor; RPF taken from OEHHA 2002 as amended (http://www.oehha.ca.gov/risklChemicaIDS/cancerpotency.asp) 

crhe total SAP equivalent concentration is the sum of the individual PAH SaP equivalent concentrations. 

Reference: 
California OEHHA, 2002. Air Toxics Hot Spot Program Risk Assessment Guidelines Part II: Technical Support Document for 

(mg/kg) 



Table E1-4: Quantification of SaP Equivalent Concentrations (Method 8270C-SIM) for Maximum Detections in Groundwater Samples at Anomaly Area 3 
Using California OEHHA Relative Potency Factors 

PAHsa RPFb Maximum Detection (ug/L) Maximum Reporting Limit SaP Equivalent Concentration 
Senz(a)anthracene 0.1 
Senzo(a)pyrene 1.0 
Senzo(b )fluoranthene 0.1 
Senzo(k)fluoranthene 0.1 
Chrysene 0.01 
Dibenz(a,h)anthracene 0.34 
Indeno(1,2,3-cd)pyrene 0.1 

Total BaP Equivalent ConcentrationC 

Notes: 
PAHs - polyaromatic hydrocarbons 
mg/kg = milligrams per kilogram 
SaP - benzo(a)pyrene 

0.04 
0.46 
0.6 
-

0.04 
0.1 
0.4 

OEHHA - Califiornia Office of Environmental Health Hazard Assessment 
"--" - not detected 
aThese PAHs are the seven carcinogenic PAHs as defined in EPA 1993. 

0.5 4.00E-03 
0.2 4.60E-01 
0.5 6.00E-02 
0.5 --
0.5 4.00E-04 
0.5 3.40E-02 
0.5 4.00E-02 

S.98E-01 

bRPF - relative potency factor; RPF taken from OEHHA 2002 as amended (http://www.oehha.ca.gov/risklChemicaIDS/cancerpotency.asp) 

"The total SAP equivalent concentration is the sum of the individual PAH SaP equivalent concentrations. 

Reference: 
California OEHHA, 2002. Air Toxics Hot Spot Program Risk Assessment Guidelines Part II: Technical Support Document for 

Describing Available Cancer Potency Factors. December. 

(ug/L) 

I~ 



Table E1-5: Risk-Ba sed Screenina Evaluation of Subsurface Soil (0 - 1 ft bgs) for (CurrenVFuture) Residential Rece tor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaulation 
Region 9 PRGs (RME) CTE PRGs Carcinogenic Noncarcinogenic 

Site Metal 
Number of Maximum Background Exceed Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Chemical Detects Sample Sizell FOD EPCb 95% UCL Concentration Background? PRGd PRGd PRGd PRGd SSl OAF 1e >SSl >PRG (ca) >PRG (nc) 

Metals (60108 & 7471A) Img/kg ) 

Aluminum 

Antimony 

Barium 

Berylium 

Cadmium 

Calcium 

Chromium (total) 

Cobalt 

Copper 

Iron 

l ead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Vanadium 

Zinc 

Extractable Hydrocarbons (8015B) (mg/kg) 

PHC as Diesel Fuel 

PHC as Motor Oil 

Purgeable Hydrocarbons (80168) (mg/kg) 

PHC as Gasoline 

Semivolatile Organics (8270C) (mg/kg) 

bis(2-Ethylhexyl) Phthalate 

Diethylphthalate 

Phenol 

Semivolatile Organics (8270C-SIM) (mg/kg) 

Anthracene 

Benzo(g,h,I)Perylene 

Fluoranthene 

Phenanthrene 

Pyrene 

iiJ;nzo(a)pyrene Equivafent 

Dioxins and Furans (8290) (mglkg) 

~.3. 7.8-TeDD TEet: ., 

NOTES. 
-- = no data or not applicable 
% = percent 

ca = carcinogenic 

33 

33 

10 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

20 

33 

33 

14 

20 

26 

12 

1 1 

33 100% 15800 

33 3% 

33 100% 187 

33 30% 0.31 

33 100% 

33 100% 2S200 

33 100% l S.8 

33 100% 7.6 

33 100% 10.8 

33 100% 19400 

33 100% 20.7 

33 100% 6900 

33 100% 289 

33 100% 0.069 

33 100% 12.1 

33 100% 3970 

33 61 % 1.1 

33 3% 

33 100% 44.1 

33 100% 57.1 

33 42% lS 

33 61 % 160 

33 79% 2 .77 

33 9% 0.07 

33 3% 0.225 

33 36% I 0.936 

33 3% 0.044 

33 12% 0.44 

33 15% 

33 6% 0.29 

33 15% 0.96 

33 21% 1.42 

~ I. 100,," 0 ,0000125 

HI = hazard index 
mg/kg = milligrams per kilogram 

nc = noncarcinogenic 

9.98E+03 9.98E+03 1.48E+04 Yes 

2.10E+00 3.06E+00 No 

1.07E+02 1.07E+02 1.73E+02 

3.10E-Ol 6.S9E-Ol No 

S.71E-Ol 6 .71E-Ol 2.3SE+OO No 

8.SSE+03 8.S5E+03 4.60E+04 No 

1.09E+01 1.09E+Ol 2.69E+Ol No 

S.06E+00 S.06E+00 6.98E+00 Yes 

6.71E+00 6.71 E+ OO 6.41E+00 Yes 

1.2SE+04 1.2SE+04 1.84E+04 Ye s 

8.S0E+00 8.50E+OO 1.S1E+Ol Yes 

4.37E+03 4.37E+03 8.37E+03 No 

1.97E+02 1.97E+02 2.91E+02 No 

3.0SE-02 3.06E-02 2.20E-01 No 

7.72E+00 7.72E+OO 1.S3E+01 No 

2.64E+03 2.64E+03 4.89E+03 No 

6.62E-Ol 6.62E-Ol 3.20E-Ol Yes 

2.00E+00 S.39E-Ol Yes 

2.81 E+Ol 2.81E+Ol 7.18E+Ol No 

3.74E+01 3.74E+Ol 7.79E+01 No 

3.95E+Ol 1.S0E+01 

4.39E+01 4.39E+Ol 

9.99E+00 2.77E+OO 

7.00E-02 I 
2.2SE-01 I 

7.1SE-Ol 7.16E-Ol I 

4.40E·02 

4.40E-Ol 

1.00E+00 

2.90E·01 

9.60E-Ol 

f .42E+Q(J 

1.2SE-OS 1 1 

PRG = preliminary remediation goals 
SSL = soil screening levels 

EPC = exposure point concentration 

a Sample size does not include field or laboratory quality control samples; field duplicate resu lt is averaged with original sample result. 

b Maximum concentration is the maximum detected concentration of an analyte. 

e EPC is the minimum of either the 95% UCl or the max EPC. The 95% UCL is calculated using ProUCL. 

1.0SE+03 

7.00E+02 

2.11E+02 

9.03E+02 

1.15E+04 

I 

1.76E+02 

4.11E-02 

4.I6E-06 1 

7.61 E+04 1 E+OS max 

3.13E+Ol 1.74E+02 3.00E-Ol 

5.37E+03 7.77E+04 8.20E+Ol 

1.S1E+02 S.94E+03 8.01 E+02 3.00E+00 

3.89E+Ol 3.33E+03 2.1SE+02 4.00E-Ol 

1.19E+03 2.00E+00 

1.38E+03 S.10E+03 6.69E+03 

3.13E+03 1.74E+04 

2.3SE+04 1E+OS max 

1.50E+02 

1.8SE+03 1.01E+04 

2.3SE+Ol 1.30E+02 

1.48E+03 5.49E+04 7.77E+03 7.00E+00 

3.91E+02 2.17E+03 3.00E-Ol 

3.91E+02 2.17E+03 2.00E+00 

7.82E+Ol 4.2SE+02 3.00E+02 

2.3SE+04 1 E+OS max 6.20E+02 

I 
I 

I 

1.20E+03 1.31E+03 I 7.10E+03 

4.89E+04 J 1.00E+05 max 

1.83E+04 I 1.00E+05 max S.OOE+OO 

2.19E+04 1.00E+05 max S.90E+02 

2.29E+03 1.3SE+04 2.10E+02 

2.32E+03 1.30E+04 2.10E+02 

3.10E-01 4.00E·Ol 

Yes 

Yes 

No 

Yes 

Ye s 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Ves 

No 

No 

No 

No 

No 

No 

Ves 

N o 

N o 

11."­
N o 

N o 

N o 

N o 

N o 

N o 

No 

No 

N o 

N o 

No 

No 

No 

No 

No 

N o 

N o 

No 

N o 

No 

2.33_ -r 3.47E-06 1 6.82EotOt 1 - 1 Yes 

Incremental Lifetime Cancer Risk/Hazard Index Including Bac kground: 

Incremental Lifetime Cancer Risk/Hazard Index Excluding Background: 

HI = hazard index 
HQ = hazard quotient 

RME = reasonable maximum exposure 

FOD = frequency of detection 
CTE = central tendency exposure 

UCL = upper confidence limit 

d PRGs are based on cancer risk or noncarcinogenic health effects , unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or HQs are not calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or m ax), which are discussed qualitatively in the Uncertainty Section of the text . 

• Soil screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG table (EPA Region IX 2004). A dilution attenuation fa ctor 

(OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentration. 

I Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

g HQ = EPC I Noncarcinogenic PRG 

hAn HQ fo r lead could not be determined because the PRGs for lead were developed using blood-lead levels and a reference dose is not available. 

Shading identifies chemicals wi th concentrations exceeding EPA Region IX PRGs (EPA Region IX 2004). 

RME Evaluation 
Carcinogenic 

Excess Cancer % Contribution 
>PRG (ca) Risk' Risk ,. PRG (nc) 

No 2 .94E-l0 0% 

No 9.S9E-l0 0% 

No S.17E-08 0% 

No 5.60E-09 0% 

No S.69E-10 0% 

No 3.98E-l0 0% 

3.46E.06 39% 

Ves: . 1 2.58E-06 1 3% 

9E-OS 

4E-05 

bgS = below ground surface 
fI = fool 

PHC = petroleum hydrocarbon 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

eTE Eva luation 
Noncarcinogenic Carcinogenic 

% Contribution Exce ss Cancer % Contribution 
HO' HI >PRG (ca) Riskl Risk >PRG (nc) 

1.31E-Ol 9% No 

Noncarcinogenic 

HO' 
% Contribution 

HI 

6 .71E-02 5% No 1.21 E-08 0% 

1.99E-02 1% 

2.06E-03 0% 

1.73E-02 1% 

3.67E-03 0% 

2.14E-03 0% 

S.33E-Ol 38% 

1.07E-Ol 8% 

1.30E-03 0% 

S.20E-03 0% 

1.69E-03 0% 

S.11E-03 0% 

3.S9E-Ol 26% 

1.59E-03 0% 

I 
I 

I 

S.83E-OS I 0% 

4.60E-06 J 0% 

3.91 E-OS I 0% 

2.01E·06 0% 

4.36E-04 0% 

4.1SE-04 0% 

1E+00 I 
7E-01 

DAF = dilution attenuation factor 
> = greater than 

TCDD = tetrachlorodibenzo·dioxin 

No S.21 E-l l 

No 2.02E-l 0 

No 9.17E-09 

No 9.92E-l0 

No 1.41 E·l 0 

I I 
I 

I 

No S.34E- l1 I 

I 

Ves 4.58E-06 

No -.I 3.6.2E-07 · r 
I lE-05 I 

5E-06 

1ji&7 

No 1.38E-09 0% 

0% No 3.87E-l0 0% 

0% No 3.12E-09 0% 

0% 

0% No 7.S6E-04 1% 

No 3.86E-04 0% 

No 

No 

No 1.96E-02 22% 

No 2.3SE-04 0% 

0% No 9.94E-04 1% 

No 3.0SE-04 0% 

No 9.22E-04 1% 

No 6 .61E-02 74% 

No 

I 

0% No 9.86E-06 0% 

No 

No 

No 

No 7.43E-OS 0% 

No 7.36E-05 0% 

.1 

3'!1o 1 No 2.15E-1e T ] 
9E-02 

3E-03 



Table E1-6: Risk-Based Screenina Evaluation of Subsurface Soil 0 - 10 feet bas) for (Current/Future) Residential Receptor Using Cal-EPA Toxicity Info rmation 

Chemical 

Metals (6010B & 7471A) (mglkg) 

Aluminum 

Antimony 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Vanadium 

Zinc 

Extractable Hydrocarbons (8015B) (mg/kg) 

Number of 
Detects 

33 

42 

10 

33 

33 

42 

42 

42 

33 

42 

33 

42 

33 

41 

33 

20 

42 

42 

PHC as Diesel Fuel I 19 

PHC as Motor Oil I 20 

Purgeable Hydrocarbons (8015B) (mg/kg) 

PHC as Gasoline I 26 

Volatile Organics (82608) (mg/kg) 

Acetone 

Benzene 

Methylene Chloride 

Semivolitile Organics (8270C) (mg/kg) 

bis(2-Ethylhexyl) Phthalate 

Diethylphthalate 

Hexachlorbenzene 

Phenol 12 

Fluoranthene 

Phenanthrene 

Pyrene 

Benzo(&lOllrene Equivalent 

Semivolatile Organics (8270C-SIM) (mg/kg) 

Anthracene 

Benzo{G,H,I)Perylene 

Fluoranthene 

Phenanthrene 

Pyrene 

Sample Size a FOD 

33 100% 

42 100% 

42 24% 

42 79% 

33 100% 

42 100% 

42 100% 

42 100% 

33 100% 

42 100% 

33 100% 

42 100% 

42 79% 

42 98% 

33 100% 

42 48% 

42 2% 

42 100% 

42 100% 

42 45% 

33 61 % 

42 I 62% 

42 12% 

42 2% 

11 % 

33 9% 

42 7% 

11 % 

33 36% 

11 % 

11 % 

11 % 

11% 

33 3% 

33 12% 

33 lS% 

33 6% 

33 15% 

Maximum 

EPC b 

1.S8E+04 

9S% UCL 

9.98E+03 9.98E+03 

Background 
Concentration 

1.48E+04 

Site Metal 
Exceed 

Background? 

Yes 

2.10E+00 2.10E+00 3.0SE+00 No 

I .S7 E+02 

3.10E-Ol 

1.00E+OO 

<!< 
1.04E+02 

7.74E-Ol 

1.04E+02 1.73E+02 

3.10E-Ol B.B9E-Ol 

7.74E-Ol 2.3SE+00 

2.S2E+04 8.SSE+03 8.SSE+03 4.60E+04 

1.64E+01 1.09E+Ol 1.09E+01 2.69E+01 

7.60E+00 4.88E+OO 4.88E+OO 6.98E+00 

1.27E+01 7.02E+OO 7.02E+OO 6,41 E+OO 

1.94E+04 1.2SE+04 1.2SE+04 1.84E+04 

2.07E+Ol 8.40E+00 8,40E+OO 1.S1E+01 

6.90E+03 4.37E+03 4.37E+03 8.37E+03 

2.S9E+02 1.96E+02 1.96E+02 2.91 E+02 

B.90E-02 6.67E-02 B.67E-02 2 .20E-Ol 

1.37E+Ol 7.SBE+00 7.86E+00 1.S3E+Ol 

3.97E+03 2.64E+03 2.64E+03 4.89E+03 

1.10E+OO 7.77E-Ol 7.77 E-Ol 3.20E-Ol 

2.00E+OO 2.00E+00 S.39E-Ol 

4.41E+01 2.79E+Ol 2.79E+Ol 7.18E+01 

S.71E+01 3.77E+01 3.77E+Ol 7.79E+01 

S.SOE+03 I 1.48E+03 1.48E+03 

1.60E+02 I 4.39E+Ol 4.39E+01 

2.7SE+00 I I .S4E+ Ol 2.78E+00 

1.00E-Ol 1.00E- Ol 

2.40E-03 2.40E-03 

9.20E-03 9 .20E-03 

7.00E-02 7.00E-02 

2.60E-Ol 2.60E-Ol 

I .S0E-Ol 1.50E-01 

9 .36E-Ol 3.29E+OO 9.36E-Ol 

B.OOE-Ol 6 .00E-Ol 

1.40E-Ol 1.40E-Ol 

4.60E-Ol 4 .BOE- Ol 

'3. 12E-O~ 3_1.2E-0! 

4 .40E-02 4 .40E-02 

4 .40E-Ol 4.40E-Ol 

1.00E+00 1.00E+00 

2.90E-Ol 2 .90E-Ol 

9.60E-Ol 9.60E-01 

Yes 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

Preliminary Remediation Goals 

Carcinogenic I Noncarcinogenic carCinOgeniC' 1- Noncarcinogenic 

Region 9 PRGs (RME) I CTE PRGs 

PRGd 'I PRGd PRGd 
; I PRGd 

7.S1 E+04 lE+OS max 

SSL DAF 1e 

Maximum Detect Evaluation 
Carcinogenic Noncarcinogenic 

>SSL >PRG (ca) >PRG (nc) 

No 

3.13E+Ol 1.74E+02 3.00E-01 Yes 

il~ y~; 
S.37E+03 7.77E+04 S.20E+Ol Yes No 

1.0SE+03 1.S1E+02 S.94E+03 8.01E+02 3.00E+OO No No No 

7.00E+02 3.89E+Ol 3.33E+03 2.15E+02 4.00E-Ol Yes No No 

2.11E+02 1.19E+03 2.00E+OO Yes No 

9.03E+02 1.38E+03 S.10E+03 6.69E+03 No No 

3.13E+03 1.74E+04 No 

2.3SE+04 lE+05 max No 

1.S0E+02 No 

1.85E+03 1.01E+04 No 

2.35E+01 1.30E+02 No 

1.1SE+04 1,48E+03 5.49E+04 7.77E+03 7.00E+00 Yes No No 

3.91 E+02 2.17E+03 3.00E-Ol Yes No 

3.91 E+02 2. 17E+03 2.DOE+00 No No 

7.82E+Ol 4.2SE+02 3.DOE+02 No No 

2.35E+04 1E+05 max 6.20E+02 No No 

I I I 
-- I 

-- I 

1.40E+04 I B.27E+04 I S.OOE-Ol No I No 

I 2.09E-Ol S.S4E+Ol 1.10E+00 I 1.77E+02 I 2.00E-03 Yes No No 

I B.SSE+OO S.24E+02 3.27E+Ol I 1.40E+03 1.DOE-03 Yes No No 

1.76E+02 1.20E+03 1.31E+03 7.10E+03 No No 

4.89E+04 1E+05 max No 

2 .93E-Ol 4.90E+01 2.18E+OQ 2.84E+02 1.00E-Ol Yes No No 

1.83E+04 l E+OS max S.DOE+OO No No 

2.29E+03 1.3SE+04 2.10E+02 No No 

2.32E+03 1.30E+04 2.10E+02 No No 

4.11EoOZ 3,10EoOl 4.00E-Ol No Yes 

2.19E+04 1E+OS max S.90E+02 No No 

2.29E+03 1.35E+04 2.10E+02 No No 

2 .32E+03 1.30E+04 2.10E+02 No No 

>PRG (ca) 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Ves 

Carcinogenic 

Excess 

Cancer Risk' 

2.94E-l 0 

1.11E-09 

S.19E-OS 

S.40E-09 

6 .S2E-l0 

USE-OS 

1.40E-09 

3.98E-10 

S.12E-07 

7_S9E-06 

RME Comparisons 

% 
Contribution 

to Risk >PRG (nc) 

No 

Noncarcinogenic 

% 
Contribution 

HOo toHI 

1.31 E-Ol 9% 

No 6.71 E-02 S% 

>PRG (ca) 

Carcinogenic 

Excess 

Cancer Riskf 

. ",; r<\ !,~~ ~,: Iii> es 

No 1.94E-02 1% 

0% No 2.0BE-03 No S.21 E-l l 

0% No 1.99E-02 1% No 2.33E-l0 

0% No 9.20E-09 

0% No 3.S3E-03 0% No 9.S6E-l0 

No 2.2SE-03 0% 

No S.32E-Ol 38% 

No 

No 1.0BE-Ol 8% 

No 2.S4E-03 0% 

0% No S.29 E-03 0% No 1.43E-l0 

No 1.99E-03 0% 

No S.II E-03 0% 

No 3.S6E-Ol 2S% 

No 1.61E-03 0% 

I 
I I 

I I 

No I 7.14E-06 0% I 
0% No I 4.11 E-OS 0% No J 2 .1SE-09 

0% No l UBE-OS 0% No I 2.S1 E-l0 

0% No S.S3E-OS 0% No S.34E-11 

No S.32E-06 0% 

1% No 3.0BE-03 0% No 6 .S7E-OS 

No S.IIE-OS 0% 

No 2.62E-04 

No 1.99E-04 

-' IIi Ves l .ooE.Q6 

No 2.01E-06 0% 

No 4 .3BE-04 0% 

No 4.1SE-04 0% 

eTE Comparisons 

% 
Contribution 

to Risk >PRG (nc) 

No 

Noncarcinogenic 

% 
Contribution 

HOg to HI 

No 1.21E-02 9% 

~lia '::: N~;'; l:;;''2< 
No 1.34E-03 1% 

0% No 3.S7E-04 0% 

0% No 3.60E-03 3% 

0% 

0% No 7.29E-04 1% 

No 4 .04E-04 0% 

No 

No 

No 1.94E-02 15% 

No S.12E-04 0% 

0% No 1.0 IE-03 1% 

No 3 .SSE-04 0% 

No 9.22E-04 1% 

No 6.S6E-02 49% 

No 

No 1.60E-OB 0% 

0% No 1.3SE-OS 0% 

0% No 6 .S9E-06 0% 

0% No 9.86E-06 0% 

No 

1% No S.2SE-04 0% 

No 

No 4.4BE-OS 

No 3 .S3E-OS 

1 

No 

No 7.43E-OS 0% 

No 7.3BE-OS 0% 
re.n%G(8)p;t;"e Equivaleni .. 63 21% 1.42E+00 1.42E+OO 4,11I!oO;r '-' 3.10E-01 4 .00E-0! Yes Yes ., W s 3.46E-OS 39% Yes 4 58!!-06 I , 39% . -
Diox ins and Furans (8290) (mg/kg) 

fi,3,7.,l!i;TCDD lEO .1 11. 1 11 "I 100% l.29E-05 1.29E-05 I I. 4J1$E-4!It J 2.33E+01 1 U7E-05 1 6.82E+Ol , I. - . 1 Yes . 1 No Ves . 1 2 .6SE.Q6 r 3% 

NOTES. 
-- = no data or not applicable 
% = percent 
ca = carcinogenic 

HI = hazard index 

mg/kg = milligrams per kilogram 
nc = noncarcinogenic 

PRG = preliminary remediation goals 
SSL = soil screening levels 
EPC = exposure point concentration 

a Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Maximum concentration is the maximum detected concentration of an analyte 

C EPC is the minimum of either the 95% UCL or the max EPC . The 95% UC L is calculated using ProUCL. 

HI = hazard index 
HO = hazard quotient 

Incremental Lifetime Cancer Risk/Hazard Index Including Background: 9E-05 I 
Incremental Lifetime Cancer Risk/Hazard Index Excludina BackQround: 4E-OS 

bgs = below ground surface 
ft = foot 

RME = reasonable maximum exposure 

FOD = frequency of detection 
CTE = central tendency exposure 
UCL = upper confidence limit PHC = petroleum hydrocarbon 

d PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (so il saturation concentration) or "max" (ceiling limit concentration) . Excess cancer risks or HOs are not calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text. 

Cl Soil screening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004). A dilution attenuation factor 

(OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentration . 

I Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

g HQ = EPC / Noncarcinogenic PRG 

hAn HQ for lead could not be determined because the PRGs for lead were developed using blood-lead levels and a reference dose is not available. 

tOnly the higher concentration using the 8270C-SIM method is included in the quantitative risk estimate(s) . 

JA 95UC L was not calculated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed signi ficantly to the TCDD TEO . 
Shading identifies chemicals with concentrations exceeding EPA Region 9 PRGs (EPA Region 9 2004). 

t/6, _I. 5.54E-07 1 0% III No 1 3.12E.II7 
lE+OO I 
7E-Ol 

OAF = dilution attenuation facto r 
> = greater than 
TCDD = tetrachlorodiben:z:o-dioxin 

I lE-05 

5E-06 

3% No 2.m-01 J 11%-",.1 
lE-Ol 

4E-03 



Table E1 -7: Risk-Based ScreeninQ of Indoor Air from Soil for (Current/Future) Residential Receptor UsinQ Cal-EPA Toxicity Information 

Number of 
Chemical Detects 

Acetone 

Benzene 

!Hexachlorobenzene 

Methylene Chloride 

Pyrene 

NOTES. 
-- = no data or not applicab le 
% = percent 
ca = ca rcinogenic 
e TE = central tendency exposure 
nc = noncarcinogenic 
mg/m3 = milligrams per kilogram 
HI = hazard index 

S 

1 

1 

1 

1 

PRG = preliminary remediation goal 
RME = reasonable maximum exposure 
ug/kg = micrograms per ki logram 

Sample 

Size ' 

42 

42 

9 
9 

9 

Maximum 
Detect in 

Soil 

FOD (mg/kg) ' Soil EPCb 

12% 1.00E-01 1.00E-01 

2% 2.40E-03 2.40E-03 

11% rt.50E-01 1.50E-01< 
11 % 9.20 E-03 9.20E-03 

11 % 9.60 E-01 9.60E-01 

, Maximum detect is the maximum detected concentration of an analyte in the medium. 

Preliminary Remedial Goals 

RME PRGs CTE PRGs 

Estimated 
Indoor Air Non- Non-

Concentration Carcinogenic ca rcinogen ic Carcinogenic carcinogenic 
(mg/m3

) PRG PRG PRG PRG 

2.02E-03 -- 3.29E+00 -- 6.0SE+00 

6.37E-06 6.72E-OS 6.24E-02 2.S3E-04 1.16E-01 

M7E~05 3.74E-06 2.92E-03:- -f.41~S S.41E-O:l 

1.S6E-04 192E-03 4.16E-01 7.24E-03 7.71E-01 

2.1SE-07 -- 1.10E-0 1 -- 2.03E-01 

Cumulative Incremental Lifetime Cancer Risk/Hazard Index: 

b EPC is the maximum detected concentration since there are too few number of detections (less than 11) to estimate a UC L of a mean concentration using ProUCL. 

, Incremental cancer risk = 1 E-06 x (EPC I RME Carcinogenic PRG) 

d Hazard Quotient (HQ) = EPC I RM E Noncarcinogenic PRG 

, Incremental cancer risk = 1 E-06 x (EPC I CTE Carcinogenic PRG) 

, HQ = EPC I CTE Noncarcinogic PRG 

Shading identifies COPCs with indoor air concentrations above PRGs. 

Region 9 PRGs 

>PRG (ca) >PRG (nc) 

- No 

No No 

Yes No 

No No 

- No 

RME Evaluation CTE Evaluation 

Ca rcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% 
% Contributi % 

Incremental Contribution >PRG % Contribution >PRG Incremental on to >PRG Contribution 
>PRG (ca) Cancer Risk' to Risk (nc) HQd toHI (ca) Cancer Risk' Risk (nc) HQ' to HI 

-- - -- No 6.14E-04 10% - -- -- No 3.32 E-04 10% 

No 9.47E-OS 2% No 1.02E-04 2% No 2.S1 E-OS 2% No S.S1 E-05 2% 

Yes 3,93E-OS 95% No S.03E-03 8,.% Yes 1.04E-06 95%-. · No; 2.71E-03 81% 1 
No 9.66E-OS 2% No 4.46E-04 7% No 2.S6E-OS 2% No 2.41 E-04 7% 

-- - -- No 1.99E-06 0% - -- - No 1.0SE-06 0% 

I 4E-06 I 6E-03 1E-06 3E-03 



Table E1-8 : Risk-Based Screening Evaluation of Surface Soil 0 - 1 It bgs) for (CurrenUFuture) Industrial Rece tor Using Cal-EPA Toxicity Information 

Chemical 
Numberof 

Detects 

Metals (60108 & 7471A) (mglkg) 

Aluminum 33 

Antimony 

IMiiln 
Barium 33 

8erylium 10 

Cadmium 33 

Calcium 33 

Chromium (total) 33 

Cobalt 33 

Copper 33 

Iron 33 

Lead 33 

Magnesium 33 

Manganese 33 

Mercury 33 

Nickel 33 

Potassium 33 

Selenium 20 

Silver 

Vanadium 33 

Zinc 33 

Extractable Hydrocarbons (80158) (mglkg) 

PHC as Diesel Fuel 14 

PHC as Motor Oil 20 

Purgeable Hydrocarbons (8015B) (mg/kg) 

PHC as Gasoline I 26 

Semivolitile Organics (8270C) (mg/kg) 

bis(2-Ethylhexyl) Phthalate I 
Diethylphthalate I 
Phenol 1 12 

Semivo litile Organics (8270e-SIM) (mglkg) 

Anthracene 

Benzo(g,h,J)PeryJene 

Fluoranthene 

Phenanthrene 

Pyrene 

!Benzo(a)PYrene Equivalent 7 

Dioxins and Furans (8290) (mg/kg) 

Sample Size3 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

FOD 

Maximum 

EPC' 95% UCL EPC' 

100% 1.58E+04 9.98E+03 9.98E+03 

3% 2.10E+00 2.10E+00 

16 ~ "''I!'I~:' .t,Il"QE+ 
100% 1.S7E+02 1.07E+02 1.07E+02 

30% 3.10E-Ol 3. 10E-01 

100% 1.00E+00 6.71E-01 6.71E-Ol 

100% 2.52E+04 8.55E+03 8.5SE+03 

100% 1.58E+01 1.09E+01 1.09E+01 

100% 7.60E+00 5.06E+00 S.06E+00 

100% 1.08E+Ol 6.71 E+OO 6.71 E+OO 

100% 1.94E+04 1.25E+04 1.25E+04 

100% 2.07E+Ol 8.S0E+00 8.50E+00 

100% 6.90E+03 4.37E+03 4.37E+03 

100% 2.B9E+02 1.97E+02 1.97E+02 

100% 6.90E-02 3.06E-02 3.06E-02 

100% 1.21E+01 7.72E+00 7.72E+00 

100% 3.97E+03 2.64E+03 2.64E+03 

61 % 1.10E+00 6.62E-Ol 6.62E-Ol 

3% 2.00E+00 2.00E+OO 

100% 4.41E+Ol 2.81E+01 2.S1 E+01 

100% S.71E+01 3.74E+Ol 3.74E+01 

42% 1.50E+0113.95E+01 1.50E+01 I 
61 % 1.60E+02 4.39E+01 4.39E+01 1 

79% 2.77E+00 9.99E+00 2.77E+00 1 

9% 7.00E-02 7.00E-02 

3% 2.2SE-Ol 2.25E-0 1 

36% 9.36E-Ol 7.16E-01 7.16E-01 

3% 4.40E-02 4.40E-02 

12% 4.40E-Ol 4.40E-01 

15% 1.00E+00 1.00E+00 

6% 2.90E-01 2.90E-01 

15% 9.60E-Ol 9.60E-01 

21% 1.42 1..42e+oo 

Background 
Concentration 

1.4SE+04 

3.06E+00 

1.73E+02 

6.69E-01 

2.35E+00 

4.60E+04 

2.69E+Ol 

6.98E+00 

6.41E+00 

1.84E+04 

1.S1E+01 

8.37E+03 

2.91E+02 

2.20E-01 

1.S3E+01 

4.S9E+03 

3.20E-01 

S.39E-01 

7.1BE+Ol 

7.79E+01 

Site Metal 
Exceed 

Background? 

Ves 

Ves 

No 

No 

No 

No 

Ves 

Ves 

Ves 

Ves 

No 

No 

No 

No 

No 

Ves 

Ves 

No 

No 

Preliminary Remediation Goals 

Region 9 PRGs (RME) I CTE PRGs 

Carcinogenic I Noncarcinogenic carCinOgeni: i Noncarcinogenic 
PRGd PRGd PRGd

: I PRG" SSL DAF l ' 

1.00E+05 max 

4.09E+02 

6.66E+04 

2.20E+03 1.78E+03 7.69E+04 

1.26E+03 S.01E+02 2.31E+03 

4.48E+02 1.S4E+04 

1.92E+03 1.30E+04 6.S9E+04 

4.09E+04 

1.00E+05 max 

8.00E+02 

2.31E+04 

3.06E+02 

2.0BE+04 1.69E+04 1E+05 max 

S.11E+03 

5.11 E+03 

1.00E+03 

1.00E+05 max 

5.74E+02 1.20E+04 1.31E+04 

1.0E+05 max 

1.0E+05 max 

1.0E+05 max 

2.20E+04 

2.91 E+04 

1.2SI:-01 3_07e+Oo 

1E+05 max 

1.87E+03 

1E+05 max 

S.67E+03 

4.31E+04 

7.36E+04 

lE+05 max 

lE+05 max 

lE+05 max 

1.40E+03 

B.43E+04 

2.33E+04 

3.00E-Ol 

1"21 
8.20E+01 

3.00E+00 

4.00E-Ol 

2.00E+00 

7.00E+00 

3.00E-01 

2.33E+04 2.00E+00 

4.SSE+03 3.00E+02 

1.00E+05 max 6.20E+02 

I 
I 

I 

7.38E+04 

1.0E+OS max 

1.0E+05 max S.OOE+OO 

1.0E+05 max 5.90E+02 

1.0E+05 max 2.10E+02 

1.0E+05 max 2.10E+02 

4.00E-Ol 

Maximum Detect Evaluation 
Carcinogenic Noncarcinogenic 

>SSL >PRG (ca) >PRG (nc) 

Ves No 

No No No 

Ves No No 

Ves No 

No No 

No 

No 

No 

No 

Ves No No 

Ves No 

No No 

No No 

No 

No No 

No 

No 

No No 

No No 

Ves Ve. 

>PRG (ca) 

No 

No 

No 

No 

No 

I 
I 

I 

No 

Carcinogenic 

Incremental 

Cancer Risk' 

1.41E-l0 

5.32E-l0 

2.43E-OS 

2.63E-09 

3.72E-l0 

1.22E-10 

1.11E-05 

RME Eva luation 

% 
Contribution 

to Risk >PRG (nc) 

No 

No 

0% No 

0% No 

0% 

0% No 

No 

No 

No 

No 

0% No 

No 

No 

No 

I 

0% No 

No 

No 

46% 

Noncarcinogenic 

% 
Contribution 

Hag to HI 

--' 
5.14E-03 9% 

1.61E-03 3% 

1.75E-04 0% 

1.34E-03 2% 

3.89E-04 1% 

1.64E-04 0% 

8.54E-03 14% 

1.00E-04 0% 

4.58E-04 1% 

1.30E-04 0% 

3.91 E-04 1% 

2.81E-02 48% 

--' 

5.B3E-06 0% 

4.5SE-05 0% 

3.30E-OS 0% 

>PRG (ca) 

No 

No 

No 

No 

No 

No 

No 

!2:3,7,8-TCDDTEQ 9 1 . I 100% : 1 1.2SE-OSI - I 1.2SE-05 . 1 1_S4E-05 . 1 7_10E+Of _I 3_53e-04 1 U5E+02 1 - 1 No No No 1 S.82E-07 3% 1 No 1 I .G3E-07 0% No 

NOTES. 

-- = no data or not applicable 
% ;; percent 
ca ;; carcinogenic 

HI = hazard index 

mglkg = m ill igrams per kilogram 

nc = noncarcinogenic 

PRG = preliminary remediation goals 
SSL = soil screening levels 
EPe = exposure point concentration 

• Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Max EPe is the maximum detected concentration of an analyte. 

, EPC is the minimum of either the 95% UCL or the max EPC. The 95% UCL is calculated using ProUCL. 

HI = hazard index 

HO = hazard quotient 

Incremental Lifetime Cancer Risk/Hazard Index Including Background: I 2E"{)S 

Incremental Lifetime Cancer Risk/Hazard Index Excluding Background: I 1 E..{)S 

bgs = below ground surface 
ft = foot 

RME = reasonable maximum exposure 

FaD = frequency of detection 
CTE ;; central tendency exposure 
UCL ;; upper confidence limit PHC = petroleum hydrocarbon 

cI PRGs are based on cancer risk or noncarcinogenic health effects , unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or Has are not calculated for 
chemica ls of poten tial concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text. 

• Soil screening levels (SSLs) for the protect ion of groundwater from EPA Region 9 PRG table (EPA Region 9 2004) . A dilution attenuation factor 

(OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentration. 
I Excess cancer risk = 1E-06 x (E Pe I Carcinogenic PRG) 

9 HO = EPC I Noncarcinogenic PRG 

hAn HO for lead could not be determined because the PRGs for lead were developed using blood-lead levels and a reference dose is not available. 

Shading identifies chemicals with concentrations exceeding EPA Region 9 PRGs (EPA Region 9 2004). 

6E'()2 

3E'()3 

OAF = dilution attenuation factor 
> ;; greater than 
TCDD = tetrachlorodibenzo-dioxin 

Carcinogenic 

Incrementa l 

Cancer Risk! 

4.03E-12 

2.90E-10 

7.08E-l0 

7.67E-11 

S.36E-12 

4.63E-07 

3.55E-OB 

1E'()6 

5E'()7 

eTE Eva luation 

% 
Contribution 

to Risk 

0% 

0% 

0% 

0% 

0% 

40% 

3% 

>PRi (nc) 

No 

No 

NO' 
No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Noncarcinoienic 

HO' 

1.13E-03 

3.S8E-OS 

1.S6E-OS 

6.88E-OS 

__ h 

2.19E-05 

9.16E-05 

2.84E-05 

S.S8E-05 

6.1SE-03 

--' 

I 
I 

I 

9.48E-07 

- ' 

1 
lE'()2 1 

2E'()4 1 

% 
Contribution 

to HI 

11 % 

II 

0% 

0% 

1% 

0% 

1% 

0% 

1% 

61 % 

0% 

1 

1 



Table E1·9: Risk·Based Screenina Evaluation of Subsurface Soil (0· 10 ft b s) for (CurrenVFuture) Industrial Receptor Using Cal-EPA Toxici ty Information 

Chemical 

Metals (60108 & 7471A) (mglkg) 

Aluminum 

Antimony 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Vanadium 

Zinc 

Number of 
Detects 

33 

42 

10 

33 

33 

42 

42 

42 

33 

42 

33 

42 

33 

41 

33 

20 

42 

42 

E;xtractable Hydrocarbons (8015B) (mg/1<g) 

PHC as Diesel Fuel 19 I 
PHC as Motor Oil 20 

Purgeable Hydrocarbons (8015B) (mg/kg) 

PHC as Gasoline 26 

Volatile Organics (8260B) (mg/kg) 

Acetone 

Benzene 

Methylene Chloride 

Semivolitile Organics (8270C) Cmg/kg) 

bis(2·Ethylhexyl) Phthalate 

Diethylphlhalate 

Hexach lorobenzene 

Phenol 12 

Fluoranthene 

Phenanthrene 

Pyrene 

Semivoliti le Organics (8270C-SIM) (mg/k g) 

Anthracene 

Benzo(G,H,I)Perylene 

Fluoranthene 

Phenanthrene 

Pyrene 

Dio;xins and Furans (8290) (mg/kg) 

t2.:3.~TcQDTEQ> .. , .T 1J 

Sample Size a 

33 

42 

42 

42 

42 

33 

42 

42 

42 

33 

42 

33 

42 

42 

42 

33 

42 

42 

42 

42 

42 

33 

42 

42 

42 

33 

42 

33 

33 

33 

33 

33 

33 

FOD 

100% 

2% 

100% 

24% 

79% 

100% 

100% 

100% 

100% 

100% 

100% 

100'% 

100% 

79% 

98% 

100% 

48% 

2% 

100% 

100% 

Maximum 

EPCb 

1.5BE+04 

2.10E+00 

1.87E+02 

3.10E-01 

1.00E+OO 

2.52E+04 

1.64E+Ol 

7.60E+OO 

1.27E+01 

1.94E+04 

2.07E+01 

6.90E+03 

2.89E+02 

6 .90E-02 

1.37E+01 

3.97E+03 

1.10E+OO 

2.00E+OO 

4.41E+Ol 

S.71 E+01 

45% I 5.60E+03 

61% 1.60E+02 

62% 2.7BE+OO 

12% 1.00E-01 

2% 2 .40E-03 

11 % 9.20E-03 

9% 7.00E-02 

7% 2.60E-Ol 

11 % 1.S0E-Ol 

36% 9.36E-Ol 

11 % 6.00E-01 

11 % 1.40E-Ol 

11 % 4.60E-Ol 

11% 3.12E·0\ 

3% 4 .40E-02 

12% 4.40E-Ol 

15% 1.00E+00 

6% 2.90E-Ol 

15% 9.60E-01 

142E+00 

100"" 

95% UCL 

9.9BE+03 9.98E+03 

2.10E+00 

1.04E+02 1.04E+02 

3.10E-01 

7.74E-Ol 7.74 E-Ol 

B.55E+03 B.SSE+03 

1.09E+01 1.09E+01 

4.BBE+00 4.88E+OO 

7.02E+00 7.02E+00 

1.25E+04 1.2SE+04 

B.40E+00 8.40E+OO 

4.37E+03 4.37E+03 

1.96E+02 1.96E+02 

6.67E-02 6.67E-02 

7.86E+00 7.86E+00 

2.64E+03 2.64E+03 

7.77E-Ol 7.77 E-Ol 

2.00E+00 

2.79E+01 2.79E+01 

3.77E+01 3.77E+01 

1.48E+03 1.48E+03 

4.39E+Ol I 4.39E+Ol 

1.84E-+-Ol I 2.7BE+OO 

1.00E-Ol 

2.40E-03 

9.20 E-03 

7.00E-02 

2.60E·01 

1.S0E-Ol 

3.29E+00 9.36E-Ol 

6 .00E-Ol 

1.40E-Ol 

4 .60E-Ol 

3.12E·Ol 

4.40E-02 

4.40E-Ol 

1.00E+00 

2.90E-O l 

9.60E·01 

Background 
Concentration 

1.48E+04 

3.06E+00 

Eo!!!!!\, 
1.73E+02 

B.69E-01 

2.3SE+00 

4.60E+04 

2.69E+01 

6.9BE+OO 

6.41E+OO 

1.B4E+04 

1.S1E+01 

B.37E+03 

2.91E+02 

2 .20E-Ol 

1.S3E+01 

4.89E+03 

3.20E-Ol 

S.39E·01 

7.1BE+01 

7.79E+Ol 

I 
I 

I 

I 
I 

~ I 

Site Metal 
Exceed 

Background? 

Yes 

No 

Yes 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

Preliminary Remediation Goals 

Region 9 PRGs (RME) -I' CTE PRGs 

Carcinogenic - i Noncarcinogenic Carcinogenic 1 Noncarcinogenic 

PRGd I PRGd PRGCl I PRGd SSL OAF 1e 

1.00E+05 max 1E+05 max 

4.09E+02 1.87E+03 3.00E-Ol 

6.66E+04 1E+05 max B.20E+Ol 

2.20E+03 1.78E+03 7.69E+04 8.67E-t-03 3.00E+OO 

1.26E+03 5.01E+02 2.31E+03 4.31E+04 4.00E-Ol 

4.48E+02 1.54E+04 2.00E+00 

1.92E+03 1.30E+04 6.59E+04 7.36E+04 

4.09E+04 1E+05 max 

1.00E+05 max 1E+05 ma;x 

B.00E+02 

2.31E+04 1E+05 max 

3.06E+02 1.40E+03 

2.08E+04 1.69E+04 1E+05 max B.43E+04 7.00E+00 

5.11E+03 2.33E+04 3.00E-Ol 

S.11E+03 2.33E+04 2.00E+00 

1.00E+03 4.55E+03 3.00E+02 

1.00E+05 max 1.00E+05 max 6.20E+02 

J I 
I I 

I I 

I 5.40E+04 1.00E+05 max 8.00E-01 

I 3.B4E-Ol 2.24E+02 1.42E+Ol -r 2.09E+03 l 2.00E-03 

I 1.28E+Ol 1.B9E+03 4 .13E+02 I 1.66E+04 I 1.00E-03 

5.74E+02 1.20E+04 1.31E+04 7.3BE+04 

1.00E+05 max 1.00E+05 max 

9.SBE-O l 4.90E+02 2.1BE+01 2.95E+03 1.00E-01 

1.00E+05 max 1.00E+05 max 5.00E+OO 

2.20E+04 1.00E+05 max 2.10E+02 

2.91E+04 1.00E+05 max 2.10E+02 

1.28E.lJl 3.07E+GO 4,OOE-Ol 

2.40E+05 1 .OOE+05 max 5.90E+02 

2.20E+04 1.00E+05 max 2.10E+02 

2.91 E+04 1.00E+05 max 2.10E+02 

1.28&>41 3.07E+GO 

3,,63E.o4, 

>SSL 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Ma;x imum Detect Evaluation 
Carcinogenic Noncarcinogenic 

>PRG (ca) >PRG (nc) 

No 

No 

No 

No No 

No No 

No 

No No 

No 

No 

No 

No 

No 

No No 

No 

No 

No 

No 

I 

No 

No No 

No No 

No No 

No 

No No 

No 

No 

No 

Yes 

No 

No 

No 

Yes-

,PRG (ca) 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Incremental lifetime Cancer Risk/Hazard Inde;x Including Background: 

incremental lifetime Cancer RisklHazard Inde;x Excludina Backaround: 
NOTES. 

-- = no data or not applicable 
% = percent 
ca = carcinogenic 

HI = hazard index 

mg/kg = milligrams per kilogram 

nc = noncarcinogenic 

PRG = preliminary remediation goals 
SSL = soil screening levels 

EPC = exposure point concentration 

a Sample size does not include field or laboratory quality control samples; field duplicate result is averaged w ith original sample result . 

b Max EPC is the maximum detected concentration of an analyte. 

C EPC is the minimum of either the 95% UCL or the max EPC . The 95% UCL is calculated using ProUCL. 

HI = hazard index 

HQ = hazard quotient 

RME = reasonable maximum exposure 

d PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (cei ling limit concentration). Excess cancer risks or HQs are not calculated for 

chemicals of potential concern with non-risk-based PRGs (sat or max) , which are discussed qualitatively in the Uncertainty Section of the text. 

e Soil screening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004). A dilution attenuation factor 

(OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leachate concentrati on. 

, Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

g HQ = EPC I Noncarcinogenic PRG 

hAn HQ for lead could not be determined because the PRGs for lead were developed using blood-lead levels and a reference dose is not available. 

'O nly the higher concentration using the 8270C-SIM method is included in the quantitative risk estimate(s) . 

JA 95UCL was not calculated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed Significantly to the TCDO TEO. 

Shading identifies chemicals with concentrations exceeding EPA Reg ion 9 PRGs (EPA Reg ion 9 2004). 

FOO = frequency of detection 
e TE = central tendency exposure 

UCL = upper confidence limit 

RME Evaluation 
Carcinogenic 

% 
Contribution Excess 

Cancer Risk' 10 Risk >PRG (nc) 

1.41E-l0 0% 

6.14E-l0 0% 

2 .44E-OB 0% 

2.54E-09 0% 

3.7BE-10 0% 

I I 
I I 

I I I 

I I I 
I 6.2SE-09 0% I 
I 7.17E-l 0 0% I 

1.22E-l0 0% 

1.S7E-07 1% 

2.43E·06 

1.11E·OS 

1.02E-llJ 

2E.(I5 

lE.(I5 

bgs = below ground surface 
ft = foot 

PHC = petroleum hydrocarbon 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Noncarcinogenic 

% 
Contribution 

Hag to HI 

S.14E-03 9% 

1.S6E-03 3% 

1.7SE-04 0% 

1.SSE-03 3% 

1% 

1.72 E-04 0% 

B.48E-03 14% 

2 .18E-04 0% 

4 .66E-04 1% 

1.S2E-04 0% 

3.91E-04 1% 

2 .79E-02 47% 

1.BSE-06 0% 

1.07E-05 0% 

4.87E-06 0% 

S.83E-06 0% 

3.06E-04 1% 

2.73E-OS - ' 

1.SBE-OS -' 

1.83E-07 0% 

4.SSE-05 0% 

3.30E-05 0% 

010 

6E.(I2 

5E.(I3 

>PRG (ca) 

No 

No 

No 

No 

No 

No 

No 

No 

Ilf No 

III No._ 

OAF = dilution attenuation factor 
> = greater than 

TCOD = tetrachlorodibenzo·dioxin 

CarCinogenic 

Excess 

Cancer Risk' 

4 .03E-12 

3.3SE-l0 

7.11 E-l0 

7.40E-ll 

I 

I 
1.69E-l0 I 
2 .23E-ll I 

S.36E-12 

6 .90E-09 

1.01E-07 

... &:iE,.41 

lE.(I6 

5E.(I7 

CTE Eva luation 

% 
Contribution 

to Risk >PRG (nc) 

No 

No 

No 

0% No 

0% No 

0% 

0% No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

I 
I 

I 

I No 

0% No 

0% I No 

0% No 

No 

1% No 

No 

No 

No 

-' 
No 

No 

No 

Noncarcinogenic 

% 
Contribution 

HOo to HI 

1.13E-03 11 % 

-" 
3.SBE-OS 0% 

1.80E-OS 0% 

6.63E-OS 1% 

-" 

-" 
4 .77E-OS 0% 

9.32E-OS 1% 

3.33E-OS 0% 

B.SBE-OS 1% 

6 .13E-03 60% 

1.1SE-06 0% 

S.S6E-13 0% 

9.4B E-07 0% 

S.OBE-OS 1% 

--" 

I 

- - 1 

lE.(I2 

3E.(I4 



Table E1 -10: Risk-Based Screeninq of Indoor Air from Soil for (Current/Future) Industrial Receptor Usinq Cal-EPA Toxicity Information 

Number of 
Chemical Detects 

Acetone 

Benzene 

[HexachlorobeiiZe'he- ,- . ,,--,. 
Methylene Chloride 

Pyrene 

NOTES. 

-- = no data or not applicable 

% = percent 

ca = carcinogenic 

CTE = central tendency exposure 

nc = noncarcinogenic 

mg/m3 = millig rams per kilogram 

HI = hazard index 

5 
1 

1 
1 

1 

'PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

ug/kg = micrograms per kilogram 

Sample 
Size a 

42 

42 

9 

9 

9 

Maximum 
Detect in 

Soil 

FOD (mg/kg)' Soil EPCb 

12% 1.00E-01 1.00E-01 
2% 2,40E-03 2,40E-03 

11'W': 1 .501M1 1.50,E-01 
11 % 9.20E-03 9.20E-03 

11 % 9.S0E-01 9.S0E-01 

, Maximum detect is the maximum detected concentration of an analyte in the medium. 

Preliminary Remedial Goals 

RME PRGs CTE PRGs 

Estimated Indoor 
Air Non- Non-

Concentration Carcinogenic carcinogenic Carcinogenic carcinogenic 
(mg/m3

) PRG PRG PRG PRG 

1.21 E-03 -- 4.S0E+00 -- 7.23E+00 

3.1BE-OS 1,43E-04 B.74E-02 B.S2E-04 1.37E-01 
... ~~ ·,-'1!:.9IlE·ea 4.ME-03 : P 4.ngs. 6i.43e:03 

1.11E-04 4.09E-03 S.83E-01 2.43E-02 9.1SE-01 

1.09E-07 -- 1.S3E-01 -- 2,41E-01 

Cumulative Incremental Lifetime Cancer Risk/Hazard Index: 

b EPC is the maximum detected concentration since there are too few number of detections (less than 11 ) to estimate a UCL of a mean concentration using ProUCL. 
, Incremental cancer risk = 1 E-OS x (EPC I RME Carcinogenic PRG) 

, Hazard Quotient (HQ) = EPC I RME Noncarcinogenic PRG 

, Incremental cancer risk = 1 E-OS x (EPC I CTE Carcinogenic PRG) 

I HQ = EPe I eTE Noncarcinogic PRG 

Shading identifies copes with indoor air concentrations above PRGs. 

Region 9 PRGs 

>PRG (ca) >PRG (nc) 

-- No 

No No 

' No KG 
No No 

-- No 

RME Evaluation CTE Evaluation 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% 
% Contributi % 

Incremental Contribution >PRG % Contribution >PRG Incremental on to >PRG Contribution 
>PRG (ca) Cancer Risk' to Risk (nc) HQ' to HI (ca) Cancer Risk' Risk (nc) HQ' to HI 

-- -- -- No 2.S3E-04 12% -- -- -- No 1.S7E-04 12% 

No 2.23E-OB 2% No 3.S4E-OS 2% No 3.74E-09 2% No 2.32E-OS 2% 

lIro 9.23E·OT 95% lifo .... 79E·03 79~ Jlfo; ., l ·j·1.'S6E"-07 95% No 1"''1. 'PI/!.1}3' .. , 
79% I 

No 2.72E-OB 3% No 1.91E-04 B% No 4.S7E-09 3% No 1.22E-04 B% 
-- -- -- No 7.12E-07 0% -- -- -- No 4.S3E-07 0% 

I 1E-OS 2E-03 2E-07 1E-03 



Table E1-11 : Risk-Based Screening Evaluation of Groundwater for Future Residentia l Receptor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaluation RME Evaluation 
Re9ion 9 PRGs (RME) CTE PRGs Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Chemical Number of Detects 

Total Petroleum Hydrocarbons (mgfL) by Method 80158 ORO 

Motor Oils I 15 
PHC as Diesel Fuel 20 
PHC as Gasoline 22 
Volatile Organic Chemicals (ug/L) by Method 8260B 
4·Methyl·2·Pentanone 3 
Chloroform 
Methyl ethyl ketone 
Methyl Tert-Butyl Ether 
Methylene chloride 

Semivolatile Organic Chemicals (ug/L) by Method 8270C 
4·Melhylphenol 1 
Bis(2-chloroethoxy)Methane 1 
Bis(2·ElhylhexyljPhthalate 
Butyl Benzyl Phthalate 
Diethyl Phthalate 
Phenol 

Semi volatile Organics (8270C-SIM) (ug/L) 
Acenaphthene 
Anthracene 
B enzo(g, h, I) Pe ryle n e 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
Benzo(a)pyrene Equivalent"" 
Metals (ugIL) by Method 60108 
Aluminum 63 
Antimony 17 
Arsenic 46 
Bari um 104 
Cadmium 
Chromium 73 
Cobalt 
Copper 64 
Iron so 
l ead 16 
Manganese 96 
Nickel 65 
Selenium 67 
Silver 17 
Thallium 
Vanadium 92 
Zinc 72 
Hexavalent Chromium (ug/L) by Method 71 99 
Hexavalent Chromium 

Mercury (ugIL) by Method 7470A 
Mercury I 90 
Other Inorganics (mg /L) by Method 300.0 
Nilrale as N (Method 300.0)' 15 

Sample Size a 

91 

I 111 
111 

111 
111 
111 
111 
111 

103 
103 
103 
103 
103 
103 

103 
103 
103 
103 
103 
103 
102 
103 
91 

106 
114 
114 
114 
114 
114 
114 
114 
106 
114 
114 
114 
114 
114 
114 
114 
114 

13 

114 

16 

FOD 

16% 

18% 
20% 

3% 

2% 
1% 
1% 

2% 

1% 
1% 
4% 

1% 

2% 
1% 

3% 
2% 
1% 
2% 

1% 
1% 
2% 

1% 
1% 

Maximum 

Deteclionb 

3.70E-Ol 
1.30E+00 
S.00E-02 

1.3SE+Ol 
9.S0E·Ol 
1.00E+00 
2.SSE+00 
6.60E·Ol 

6.00E+00 
2.00E+00 
3.90E+00 
7.00E·Ol 
2.00E+00 
1.20E+Ol 

1.5SE+00 
S.SOE·02 
4.00E·Ol 
S.SOE·02 
1.00E·Ol 
3.S0E·02 
1.00E-Ol 
6.00E·02 
S.9SE-Ol 

95% UCL 

6.41E-02 
1.9SE-Ol 
1.S3E-Ol 

59% 1.70E+03 2.16E+02 
1S% 2.09E+01 1.24E+01 

40% 6.03E+01 1.10E+01 
91% 3.33E+02 6.17E+01 
4% 2.10E+00 

64% 3.S7E+02 4.04E+01 
7% 1.29E+01 
56% 4.72 E+Ol 1.2SE+Ol 
7S% 6.9SE+03 1.06E+03 

14% 7.7SE+00 2.18E+00 
84% 1.9SE+03 3.72E+02 

S7% 1.0SE+02 3.24E+01 
59% 1.6SE+02 2.90E+Ol 
15% 1.B1E+01 S.41E+00 
B% 7.BOE+OO 

81 % S.75E+01 2.B1E+01 
63% 2.0S E+02 2.33E+Ol 

46% I 1.40E+Ol 

79% 1.20E+00 2.90E-Ol 

94% 9.91 E+OO 4.71 E+OO 

EPC' 

6.41 E-02 
1.9SE-Ol 
S.00E-02 

1.3SE+Ol 
9.S0E-Ol 
1.00E+00 
2.SSE+00 
6.60E-Ol 

6.00E+OO 
2.00E+00 
3.90E+00 
7.00E·Ol 
2.00E+00 
1.20E+Ol 

I .SSE+OO 
S.SOE-02 
4.00E·Ol 
S.SOE-02 
1.00E·Ol 
3.S0E·02 
1.00E·Ol 
6.00E-02 
S.9SE·Ol 

2.16E+02 
1.24E+Ol 
1.10E+Ol 
6.17E+Ol 
2.10E+00 
4.04E+Ol 
1.29E+Ol 
1.2SE+Ol 
1.06E+03 
2.1SE+00 
3.72E+02 
3.24E+Ol 
2.90E+Ol 
5.41 E+OO 
7.S0E+00 
2.S1 E+Ol 
2.33E+Ol 

1.40E+Ol 

2.90E-Ol 

4.71 E+OO 

Carcinogenic 
PRGd 

2.49E+00 

6.23E+00 
S.62E+00 

2.66E+Ol 

6.2SE-Ol 

6.6SE·03 

S.4SE·03 

1.09E+Ol 

Noncarcinogenic 
PRGd 

2.00E+03 
I .SSE+02 
7.00E+03 
S.21E+03 
9.06E+02 

1.BOE+02 

3.13E+02 
7.30E+03 
2.90E+04 
4.69E+03 

3.6SE+02 
1.S3E+03 

1.46E+03 
2.43E+02 
2.04E+02 

I .S3E+02 

3.6SE+04 
1.46E+Ol 
4.69E+00 
2.SSE+03 
7.S2 E+00 
4.69E+Ol 
7.30E+02 
1.46E+03 
1.09E+04 

3.7SE+02 
3.13E+02 
1.S2E+02 
I .S2E+02 
2.41 E+00 
3.60E+Ol 
1.09E+04 

4.69E+Ol 

4.69E+00 

1.00E+Ol 

Carcinogenic 
PRGd 

1.30E+Ol 

2.51 E+O l 
2.94E+O l 

1.39 E+02 

3.30E+00 

3.4SE·02 

4.42E·02 

S.6SE+Ol 

Noncarcinogenic 
PRG' 

3.46E+03 
4.32E+02 
2.S4E+04 
3.96E+03 
2.S3E+03 

2.17E+02 

S.69E+02 
S.69E+03 
3.4SE+04 
1.30E+04 

2.61 E+03 
1.30E+04 

1.74E+03 
1.74E+03 
6.00E+02 

1.30E+03 

4.3SE+04 
1.74E+Ol 
1.30E+O l 
S.69E+03 
2.17E+Ol 
1.30E+02 
B.69E+02 
1.74E+03 
1.30E+04 

1.04E+03 
S.69E+02 
2.17E+02 
2. 17E+02 
2.S7E+00 
4.3SE+Ol 
1.30E+04 

1.30E+02 

1.30E+O l 

6.9SE+Ol 

>PRG (ca) 

No 

No 
No 

No 

No 

Yes 

Yes 

No 

>PRG (nc) 

No 
No 
No 
No 
No 

No 

No 
No 
No 
No 

No 
No 

No 
No 
No 

No 

No 
Yes 
Yes 
No 
No 

Yes 
No 
No 
No 

Yes 
No 
No 
No 

Yes 
Yes 

No 

No 

No 

>PRG 
(ca) 

No 

No 
No 

Excess 
Cancer 
Riske 

3.S2E-07 

4.10E-07 
1.17E·07 

No 1.47E-07 

No S.S7E·OS 

Yes B.99E·OS 

Yes 1.30E·03 

No 1.99E-07 

. I 

Incremental Lifetime Cancer Ri sk/Hazard Index Including Background: 1 E-03 

NOTES. 

-- = no data or not applicable ca = carcinogenic 
% = percent nc = noncarcinogenic 
uglL = microgram per liter HI = hazard index 

mglL = milligram per liter PH C = petroleum hydrocarbon 
iI Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 
b Maximum detection is the maximum detected concentration of an analyte in the medium. 
, Reasonable maximum exposure (RME) EPC is the minimum of either the 95% upper confidence limit (UCL) of the arithmetic mean or the maximum EPC. The 95 UCL is determined using ProUCL. 
'PRGs are based on cancer risk or noncarcinogenic health effects . CTE PRGs are calculated using CTE exposure factors in Region 9 PRG equations . 
• Excess cancer risk = 1 E·06 x (EPC I RME Carcinogenic PRG) 
, Hazard quotient (HQ) = EPC I RME Noncarcinogenic PRG 

9 Excess cancer risk = 1 E-06 x (EPC I CTE CarCinogenic PRG) 

h HQ = EPC I CTE Noncarcinogenic PRG 

' According to the California Regional Water Quality Control Board (RWQCB 1996), the American Society for Testing and Materials (ASTM) standard for Risk Based Corrective Action (RBCA), ASTM E-1739-95 

is recommended to perform a risk analysis at petroleum release sites. The ASTM methodology provides screening levels for PHC indicator chemicals. Therefore, the health risk for PHCs is assessed based on indicator chemicals (i .e., benzene, 
ethyl benzene, toluene, xylene, and polycyclic aromatic hydrocarbons). 

J No tap water PRG is available for inorganic lead. 
k PRG is for mercury chloride 

e RM E PRG for nitrate is provided for comparison purposes only and not included in risk calcu lations since the tap water PRG, taken from IRIS and equal to the maximum contaminant level of 10 mglL, is based on exposure as an infant and not 
an adult like other noncarcinogenic tap water PRGs. 

mThe Benzo(a)pyrene equivalent concentration taken f rom Table E 1-4. 

Shading identifies COPCs with maximum EPCs above PRGs. 

% Con- % Con-
tri bution to >PRG tribution to >PRG 

Risk (nc) HO' HI (ca) 

_ .. j 

No 6.7SE·03 0% 
0% No 6.12E-03 0% No 

No 1.43E·04 0% 
0% No 4.S9E·04 0% No 

0% No 7.29E-04 0% No 

No 3.33E·02 0% 

0% No 1.2SE·02 0% No 

No 9.S9E·OS 0% 
No 6.90E·OS 0% 

No 2.S6E·03 0% 

No 4.2SE-03 0% 
No 4.66E·OS 0% 

No S.S2E·OS 0% 
No 4.12E-04 0% 

0% No 1.72E-04 0% No 

No 3.29E-04 0% 
6% Yes 

No S.92E·03 0% 
No S.49E-Ol B% 

93% Yes 2.34E+00 23% Yes 
No 2.41 E-02 0% 
No 2.6SE·Ol 3% 

No S.61E-Ol 8% 
No 1.77E-02 0% 
No SnE-03 0% 
No 9.6SE-02 1% 

0% No 
No 9.91E·Ol 10% 

No 1.04E-Ol 1% 

No I .S9E-Ol 2% 
No 2.96E·02 0% 
Yes 3.24E+00 32% 
No 7.S1E-Ol 8% 
No 2.13E·03 0% 

No 2.9SE·Ol 3% 

I No 6.1SE·02 1% 

lE+Ol 

eTE Evaulation 
Carcinogenic Noncarcinogenic 

Excess 
Cancer 
Risk9 

7.29E·OS 

1.02E·07 
2.24E-OS 

2.S0E-OS 

1.06E·OS 

1.72E·OS 

2.49E·04 

3.S6E-OS 

3E-04 

% Con-
tribution to >PRG 

% Con­
tribution to 

HI Risk (nc) HOh 

I 

No 3.90E-03 0% 
0% No 2.20E·03 0% 

No 3.93E-OS 0% 
0% No 6.44E-04 0% 
0% No 2.61 E-04 0% 

No 2.76E-02 0% 

0% No 4.49E-03 0% 
No S.OSE-OS 0% 
No S.7SE-OS 0'>;0 
No 9.21 E·04 0% 

No S.9SE-04 0% 
No 6.S2E-06 0% 

No 4.S9E-OS 0% 
No S.7SE-OS 0% 

0% No S.S4E-OS 0% 

No 4.60E·OS 0% 

6% 

No 4.97E-03 0% 

No 7.13E-01 12% 

93% No B.44E-01 14% 
No 7.10E-03 0% 
No 9.67E-02 2% 
No 3.10E-01 S% 
No 1.49E-02 0% 

No 7.36E·03 0% 
No B.13E-02 1% 

0% 
No 3.S7E-01 6% 
No 3.73E-02 1% 

No 1.33E-01 2% 

No 2.49E·02 0% 
Yes 2.72E+OO 44% 

No 6.47E-O l 10% 
No 1.79E-03 0% 

No 1.07E-Ol 2% 

I No 2.22E-02 0% 

_ j No 6.77E-OS 0% 
6E+00 



Table E1-12: Risk-Based Screening of Indoor Air from Groundwater for CurrenUFuture) Residential Receptor Using Cal-EPA Toxicity Information 

Number of Sample 
Chemical Detects Size 

VolatIle Organoc ChemIcals (ug/L) by Method 82608 
4-Methyl-2-pentanone 3 

Chloroform 2 
Methyl ethyl ketone 1 

Methyl tert-butyl ether 1 

Methylene chloride 2 

Semlvolat,le Organocs (8270C-SIM) (ug/L) 

Acenaphthene 

Fluorene 

Naphthalene 

Pyrene 

Notes. 

-- = no data or not applicable 

% = percent 

ca = carcinogenic 

CTE = central tendency exposure 

nc = noncarcinogenic 

mg/m3 = milligrams per kilogram 

HI = hazard index 

3 

1 

1 

1 

PRG = preliminary remediation goal 

RME = reasonable maximum exposure 

ug/kg = micrograms per kilogram 

111 

111 
111 

111 

111 

103 

103 

103 

9 

Maximum 
Detect in 

Groundwat Groundwater 
er EPC 

FOD (ug/L)' (ug/L)b 

3% 1.3SE+01 1.3SE+01 

2% 9.S0E-01 9.S0E-01 
1% 1.00E+00 1.00E+00 

1% 2.SSE+00 2.SSE+00 

2% 6.60E-01 6.60E-01 

3% 1.SSE+00 1.SSE+00 

1% 1.00E-01 1.00E-01 

1% 3.S0E-02 3.S0E-02 

11 % 9.60E-01 9.60E-01 

, Maximum detect is the maximum detected concentration of an analyte in the medium . 

Preliminary Remedial Goals 

RME PRGs CTE PRGs 

Estimated Non- Non-
Indoor Air Carcinogenic carcinogenic Carcinogenic carcinogenic 

Concentration PRG PRG PRG PRG 

(mg/m3
) (mg/m3

) (mg/m3
) (mg/m3

) (mg/m3
) 

1.31E-OS -- 3.14E+00 -- S.81 E+OO 

3.20E-OS 3.S4E-04 3.13E-01 1.33E-03 S.79E-01 
4.6SE-07 -- S.11E+00 -- 9.46E+00 

1.47E-OS 3.74E-03 3.13E+00 1.41 E-02 S.79E+00 

1.31E-OS 1.92E-03 4.16E-01 7.24E-03 7.71E-01 

9.28E-07 -- 2.19E-01 -- 4.06E-01 

2.36E-08 -- 1.46E-01 -- 2.70E-01 

8.73E-08 S.60E-OS 9.38E-03 2.11E-04 1.74E-02 

2.03E-09 -- 1.10E-01 -- 2.03E-01 

Cumulative Incremental Lifetime Cancer Risk/Hazard Index: 

b EPC is the maximum detected concentration since there are too few number of detections (less than 11 ) to estimate a UCL of a mean concentration using ProUCL. 

C Incremental cancer risk = 1 E-06 x (EPC / R ME Carcinogenic PRG) 

, Hazard Ouotient (HO) = EPC / RME Noncarcinogenic PRG 

, Incremental cancer risk = 1 E-06 x (EPC / CTE Carcinogenic PRG) 

I HO = EPC / CTE Noncarcinogic PRG 

Region 9 PRGs 

>PRG (ca) >PRG (nc) 

-- No 

No No 

-- No 

No No 

No No 

-- No 

-- No 

No No 

- No 

RME Evaluation CTE Evaluation 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

% 
% Contributi % 

Incremental Contribution >PRG % Contribution >PRG Incremental on to >PRG Contribution 
>PRG (ca) Cancer Risk' to Risk (nc) HO' to HI (ca) Cancer Risk' Risk (nc) HO' to HI 

- -- - No 4.18E-06 3% -- - - No 2.26E-06 3% 

No 9.0SE-08 88% No 1.02E-04 6S% No 2.40E-08 88% No S.S3E-OS 6S% 

- -- - No 9.10E-08 0% -- - - No 4.91 E-08 0% 

No 3.94E-09 4% No 4.70E-06 3% No 1.0SE-09 4% No 2.S4E-06 3% 

No 6.82E-09 7% No 3.1SE-05 20% No 1.81E-09 7% No 1.70E-OS 20% 

- -- - No 4.24E-06 3% -- - - No 2.29E-06 3% 

- -- - No 1.62E-07 0% -- - - No 8.72E-08 0% 

No 1.S6E-09 2% No 9.31E-06 6% No 4.14E-10 2% No S.03E-06 6% 

- -- - No 1.8SE-08 0% -- - - No 1.00E-08 0% 

1E-07 2E-04 3E-08 8E-OS 



Table E1-13: Risk-Based Screeninq of Indoor Air from Groundwater for CurrenUFuture) Industrial Receptor Using Cal-EPA Toxicity Information 

Number of Sample 
Chemical Detects Size 

Volatile Organic Chemicals (ug/L) by Method 82608 
4-Methyl-2-pentanone 3 

Chloroform 2 
Methyl ethyl ketone 1 

Methyl tert-butyl ether 1 

Methylene chloride 2 

Semlvolatlle Organics (8270C-SIM) (ug/L) 

Acenaphthene 

Fluorene 

Naphthalene 

Pyrene 

Notes. 

-- = no data or not applicable 

% = percent 

ca = carcinogenic 

CTE = central tendency exposure 

nc = noncarcinogenic 

mg/m' = milligrams per kilogram 

HI = hazard index 

3 

1 

1 

1 

PRG = preliminary remediat ion goal 

RME = reasonable maximum exposure 

ug/kg = micrograms per kilogram 

111 

111 

111 

111 

111 

103 

103 

103 

9 

Maximum 
Oetect in 

Groundwat Groundwater 
er EPC 

FOD (ug/L)" (ug/L)b 

3% 1.3SE+01 1.3SE+01 

2% 9.S0E-01 9.S0E-01 
1% 1.00E+00 1.00E+00 

1% 2.SSE+00 2.5SE+00 

2% B.BOE-01 B.BOE-01 

3% 1.SSE+00 1.SSE+00 

1% 1.00E-01 1.00E-01 

1% 3.S0E-02 3.S0E-02 

11 % 9.BOE-01 9.BOE-01 

a Maximum detect is the maximum detected concentration of an ana lyte in the medium. 

Preliminary Remedial Goals 

RME PRGs CTE PRGs 

Estimated Non- Non-
Indoor Air Carcinogenic carcinogenic Carcinogenic carcinogenic 

Concentration PRG PRG PRG PRG 

(mg/m' ) (mg/m ') (mg/m') (mg/m') (mg/m') 

S.SSE-OS -- 4.39E+00 -- S.91E+00 

1.S0E-OS 7.53E-04 4 .3SE-01 4 .49E-03 S.S9E-01 

2.33E-07 -- 7.1SE+00 -- 1.12E+01 

7.3SE-OB 7.9SE-03 4.3BE+00 4 .73E-02 B.B9E+00 

B.SSE-OB 4.09E-03 S.B3E-01 2.43E-02 9.1SE-01 

4 .B4E-07 -- 3.07E-01 -- 4.B2E-01 

1.1BE-OB -- 2.04E-01 -- 3.21E-01 

4 .37E-OB 1.19E-04 1.31E-02 7.10E-04 2.0BE-02 

1.01E-09 -- 1.S3E-01 -- 2.41E-01 

Cumulative Incremental Lifetime Cancer Risk/Hazard Index: I 

b EPC is the maximum detected concentrat ion since there are too few number of detections (less than 11 ) to estimate a UCL of a mean concentration using ProUCL. 

, Incremental cancer risk = 1E-OB x (EPC / RME Carcinogenic PRG) 

, Hazard ~uotient (HO) = EPC / RME Noncarcinogenic PRG 

, Incremental cancer risk = 1 E-OB x (EPC / CTE Carcinogenic PRG) 

I HO = EPC / CTE Noncarcinogic PRG 

Region 9 PRGs 

>PRG (ca) >PRG (nc) 

-- No 

No No 

- No 

No No 

No No 

-- No 

-- No 

No No 

-- No 

RME Evaluation CTE Evaluation 

Carcinogen ic Noncarcinogenic Carcinogen ic Noncarcinogenic 

% 
% Contributi % 

Incremental Contribution >PRG % Contribution >PRG Incremental on to >PRG Contribution 
>PRG (ca) Cancer Risk ' to Risk (nc) HO' to HI (ca) Cancer Risk' Risk (nc) HO' to HI 

-- -- -- No 1.49E-OS 3% -- -- - No 9.S0E-07 3% 

No 2.12E-OS BB% No 3.SSE-05 S5% No 3.57E-09 BB% No 2.32E-05 B5% 

-- -- -- No 3.2SE-OB 0% -- -- -- No 2.07E-OB 0% 

No 9.2SE-10 4% No 1.BBE-OB 3% No 1.SSE-10 4% No 1.D7E-OB 3% 

No 1.BOE-09 7% No 1.12E-OS 20% No 2.B9E-10 7% No 7.1SE-OB 20% 

-- -- -- No 1.S1E-OB 3% -- -- -- No 9.B2E-07 3% 

-- -- -- No S.77E-OB 0% -- -- - No 3.B7E-08 0% 

No 3.BBE-10 2% No 3.32E-OB B% No B.1SE-11 2% No 2. 11E-OB 6% 

-- -- -- No B.B2E-09 0% -- -- - No 4 .21E-09 0% 

2E-OB BE-OS 4E-09 4E-OS 



T bl E1 14 T ··t v I a e - OXICIIY a ues U d · E t t S·t S l PRG U se In sima InQ I e- ,peCI IC s C I EPA T ··t I f SInQ a- OXICIIY norma Ion 

SFo RfDo SFi RfDi 
Chemical (mg/kg-d) (1/(mg/kg-d» (mg/kg-d) (1/(mg/kg-d» 
Arsenic 9.45E+OO 3.00E-04 1.20E+01 B.57E-06 
8enzo(a)pyrene Equivalent 1.20E+01 -- 3.90E+OO --
2,3,7 ,B-TCDD TEQ 1.30E+05 -- 1.30E+05 1.14E-OB 

NOTES: 
Source: Highlighted values are from the California Office of Environmental Health Hazard Assessment. Otherwise, 
value is from PA Region 9 Preliminary Remediation Goals (PRG) Tables dated October 2004. 
SFo = Oral slope factor 
mg/kg-d = milligrams per kilograms per day 
RfDo = Oral reference dose 
SFi = Inhalation slope factor 
RfDi = Inhalation reference dose 
-- = Toxicity value not available 

J 



Table E 1-15. Site-Specific Preliminary Remediation Goals Under the RME and CTE Scenarios Using Cal-EPA Toxicity Infonmation 

Reasonable Maximum Exposure (RME) 

Chemical 
Metals by Method 60108 (mg/kg) 
Arsenic 
Semivol itile Organics (PAH-SIM) (mg/kg) 
8enzo(a)pyrene Equivalent 
Dioxins and Furans (8290) (mg/kg) 
2,3,7,S-TCDD TEQ 

Central Tendency Exposure (GTE) 

Chemical 
Metals by Method 60108 (mg/kg) 
Arsenic 
Semivolitile Organics (PAH-SIM) (mg/kg) 
8enzo(a)pyrene Equivalent 
Dioxins and Furans 8290 mg/kgi 
2,3,7,S-TCDD TEQ 

Notes: 
CTE ; central tendency exposure 
RME = reasonable maximum exposure 
PRG ; preliminary remediation goal 
-- :;;; PRG not available 

CAS:;;; Chemical Abstract Service 
mg/kg ; milligrams per kilogram 

Escorted Visitor 
RMEPRGs 

Noncarcinogenic PRGs 

adult juvenile 

1.37E+03 6.99E+02 

-- --

.2SE+03 . 7.26E+02 

Escorted Visitor 
CTEPRGs 

Noncarcinogenic PRGs 

adult juvenile 

2.39E+04 1.21E+04 

-- --

1.2SE:+<l4 i--n>4E+04 

Construction/Utility Worker 
RME PRGs 

Age-Adjusted 

Carcinogen ic Noncarcinogen Carcinogenic 
PRG PRG PRG 

1.141:+00 8.511:+01 1~021:-01 

S.SOE-Ol - I--.r.33E-Ol 

- S.32E-OS .6 E+Ol -S:10E-05 

Construction/Utility Worker 
CTE PRGs 

Age-Adjusted 

Carcinogenic Noncarcinogen Carcinogenic 
PRG PRG PRG 

3.33E+Ol 3.17E+02 1.57E+Ol 

1.70E+Ol - S.36E+OO 

2.42E-03 1 .4~ i~E-03 

2.3,7,8-TCDD TEQ ; dioxin toxicity equivalent quotient based on the toxicity of 2.3,7,8-tetrachlorodibeno-p-dioxin 

Agricultural Worker Recreational Visitor 
RMEPRGs RME PRGs 

Noncarcinogenic PRGs 
Age-Adjusted 

Noncarcinoge Carcinogenic Carcinogenic 
PRG PRG adult uvenile PRG 

1.35E+02 1.341:-01 4.461:+02 2.22E+02 4.09E-Ol 1 

- 4.95E-0Z- --- --- 2.3910-01 1 

1.02E+02 9. lE-06 .99E+02 1 .6SE+02 2.97E-05 

Agricultural Worker Recreational Visitor 
CTE PRGs CTE PRGs 

Noncarcinogenic PRGs 
Age-Adjusted 

Noncarcinoge Carcinogenic Carcinogenic 
PRG PRG adult juvenile PRG 

9.93E+02 3.72E+00 S.66E+03 2.93E+03 9.03E+00 

- 1.S0E+00 --- -- 6.01E+OO 

4.65E+02 2.71E-04 9.5SE+03 7.26E+03 6.57E-04 



Table E1-16: Site-Specific Risk-Based Evaluation of Surface Soil (0 - 1 It bgs) for Current/Future) Visi tor AdulUJuvenile Receptor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaluation RME Evaluation 

Maximum Carcinogenic 
Number of Detect in Soil Background PRG 

Chemical Detects Sample Sizea FOD (mg/kg)b 9S% UGL EPG' Concentration (mg/kg)' 

Arsenic 33 33 100% 4.60E+OO 3.16E+OO 3.16E+OO 6.B6E+OO 1.14E+OO 
Benzo(a)pyrene Equivalent 7 33 21 % 1A2E+OO _. 1ABE+OO -- S.BOE-01 
2,3,7,8-TGDD TEO 9 9 100% 1.2SE-OS -- 1.2SE·OS B.32E-OS 

NOTES. 

-- = no data or not applicable HI = hazard index PRG = preliminary remediation goals 
% = percent mg/kg = mi ll igrams per kilogram SSL = soi l screening levels 
ca = carcinogenic nc = noncarcinogenic EPC = exposure point concentration 
, Sample size does not include field or laboratory quality control samples ; field duplicate result is averaged with original sample result. 

b Maximum EPC is the maximum detected concentration of an analyte. 

RME GTE PRGs Carcinogenic Noncarcinogenic 

Noncarcinogenic Carcinogenic Noncarcinogenic 

PRG PRG PRG 
(mg/kg)d (mg/kg)' (mg/kg)' >PRG (ca) >PRG (nc) 

6.99E+02 3.33E+01 1.21E+04 Yes No 

-- 1.70E+01 -- Yes --
7.26E+02 2A2E-03 1.04E+04 No No 

Cumulative Excess Cancer Risk/Hazard Index Including Background: 

Cumulative Excess Ca ncer Risk/Hazard Index Excluding Background: 

HI = hazard index 
HO = hazard quotient 
RME = reasonable maximum exposure 

, RME EPC is the minimum of either the 9S% UCL of the arithmetic mean or the maximum EPC . The 95% UCL is calculated using ProUCL. 

d PRGs are based on cancer risk or noncarcinogenic health effects , unless qualified with a "sat" (soil saturation concentration) or "max" (cei ling limit concentration). Excess cancer risks or HOs are not calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or max) , which are discussed qualitatively in the Uncertainty Section of the text. 

Carcinogenic 

% 
Excess Contribution 

>PRG (ca) Cancer Risk' to Risk 

Yes 2.76E-06 51 % 

Yes 2.SSE-06 47% 
No 1.S1E-07 3% 

SE·06 
3E·06 

• Soil screening levels (SSLs) for the protection of groundwater from EPA Region 9 PRG table (EPA Region 9 2004). A dilution attenuation factor (DAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soi l leachat 

f Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

9 HO = EPC I NoncarCinogenic PRG 

"The BaP equivalent concentration is from Table E1-1 . 

Shaded PRGs are based on toxicity values from the Californ ia Office of Environmental Health Hazard Assessment. 
Balded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

>PRG (nc) 

No 

-
No 

I Background Comparison eTE Evaluation 

Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Contribution Excess Contribution Contribution 

HO' to HI Max> Background? >PRG (ca) Cancer Risk' to Risk >PRG (nc) HO' toHI 

4.S2E-03 100% I No No 9ASE-OB 51 % No 2.60E-04 100% 

-- -- I -- No S.71E·OB 47% -- -- -

1.73E-OB 0% I -- No S.17E-09 3% No 1.20E-09 0% 

SE-03 2E·07 3E-04 

2E-OB 9E-OB 1E-09 



Table E1 -17 : Site-Specific Risk-Based Evaluation of Surface Soi l 0-1 It bos for (Future) Construction Worker Receptor Using Cal -EPA Toxicity Information 

Preliminary Remediation Goals Maximum Delect Evaluation RME Evaluation 

RM E CTE PRGs Carcinogenic Noncarcinogenic 

Maximum 
Detect in Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Number of Soil Background PRG PRG PRG PRG 
Chemical Detects Sa mple Size a FOD (mg/kg)' 95% Uel EPC' Concentra tion (mg/kg)' (mg/kg)' (mg/kg)' (mg/kg)' >PRG (ca) >PRG (nc) 
Arsenic 33 33 100% 4.60E+OO 3.16E+OO 3.16E+OO 6.B6E+OO 7.02E-01 B.51 E+01 1.57E+01 3.17E+02 Yes No 

Benzo(a)pyrene Equivalent 7 33 21 % 1.42E+OO -- 1.4BE+OO -- 4.33E-01 -- B.36E+OO -- Yes --
2,3,7,B-TCDD TEO 9 9 100% U5E-05 -- 1.25E-05 5. 10E-05 7.67E+01 1.14E-03 1.47E+02 No No 

Cumulative Excess Cancer Ris k/Hazard Index Inc ludinQ BackQround : 

Cum ulative Excess Cancer Risk/Ha zard Index Exc luding Background: 

NOTES. 

-- = no data or not applicable HI = hazard index PRG = preliminary remediation goals HI = hazard index 
% = percent mg/kg = mill igrams per kilogram SSL = soi l screening levels HQ = hazard quotient 
ca :;:: carcinogenic nc :;:: noncarcinogenic EPC = exposure point concentration RME ;:: reasonable maximum exposure 

a Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Maximum EP C is the maximum detected concentration of an analyte. 

, RM E EPC is the minimum of ei1her 1he 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL is calculated using ProUCL. 

d PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or HQs are not calculated for 

chemicals of potential concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Sec1ion of the 1ext 

Carcinogenic 

% 
Excess Cancer Contribution 

>PRG (ca) Risk' to Risk 

Yes 4.50E-06 55% 

Yes 3.42 E-06 42% 
No 2.46E-07 3% 

8E-06 

4E-06 

, Soil screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG 1able (EPA Region IX 2004). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soilleacha1 

I Excess cancer risk = 1 E-06 x (EP C I Carcinogenic PRG) 

9 HQ = EPC I Noncarcinogenic PRG 

The BaP equivalent concentra1ion is from Table E1-1. 

Shaded PRGs are based on toxicity va lues from 1he California Office of Environmental Health Hazard Assessment 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs . 

>PRG (nc) 

No 

--
No 

Background Comparison CTE Evaulation 

Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Contribution Excess Cancer Contribution Contribution 

Hag to HI Max > Background? >PRG (ca) Risk' to Risk >PRG (nc) Ha g to HI 

3.71 E-02 100% No No 2.01 E-07 52% No 9.96E-03 100% 

-- -- -- No 1.77E-07 45% -- -- --
1.64E-07 0% -- No 1.10E-OB 3% No MOE-OB 0% 

4E-02 4E-07 1E-02 

2E-07 2E-07 9E-OB 



Table E1-18: Site-Specific Risk-Based Evaluation of Subsurface Soil (0 - 10 It b s) for (Future) Construction Worker Receptor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Delect Evaluation RME Evaluation 

Chemical 

Arsenic 

8enzo(a)pyrene Equivalent 

2,3,7,S-TCDD TEO 

NOTES: 

-- = no data or not appl icable 
% = percent 

Numberof 
Detects 

42 

7 
11 

Maximum 
Detect in Soil 

Sample Size 3 FOD (mglkg )b 

42 100% 4.63E+OO 

33 21 % 1,42E+OO 
11 100% 1.29E-OS 

HI = hazard index 
mg/kg = milligrams per kilogram 

95% UCL 

3.20E+OO 

--
--

Carcinogenic 

Background PRG 
EPC' Concentration (mglkg)' 

3.20E+OO 6.86 7.02E-01 

1.S8E+OO -- 4.33E-01 
1.S7E-OS -- S.10E-OS 

PRG = preliminary remediat ion goals 
SSL = soil screening levels 

RME CTE PRGs Carcinogenic Noncarcinogenic 

Noncarcinogenic Ca rcinogenic Noncarcinogenic 

PRG PRG PRG 
(mglkg )' (mglkg)' (mglkg)' >PRG (ca) >PRG (nc) 

8.S1E+01 1.S7E+01 3. 17E+02 Yes No 

-- S.36E+OO -- Yes --
7.67E+01 1.14E-03 1.47E+02 No No 

Cum ulative Excess Cancer Risk/Hazard Index Including Background: 

Cumulative Excess Cancer Risk/Hazard Index Exc luding Background : 

HI = hazard index 
HO = hazard quotient 

ca = carCinogenic nc = noncarcinogenic EPC = exposure point concentration RME = reasonable maximum exposure 

• Sample size does not include field or laboratory quality control samples; fie ld duplicate result is averaged with original sample result. 

b Maximum EPC is the maximum detected concentration of an analyte. 

, RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL is calculated using ProUCL. 

d PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or HQs are not calculated for 
chemicals of potential concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text. 

Carcinogenic 

% 
Excess Contribution 

>PRG (ca) Cancer Risk' to Risk 

Yes 4.S6E-06 53% 

Yes 3.6SE-06 43% 

No 3.67E-07 4% 

9E-06 

4E-06 

• Soil screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG table (EPA Region IX 2004 ). A dilution attenuation factor (OAF) of 1 assumes that no di lution occurs and the concentration in the receptor well equals the soilleachat 

f Excess cancer risk = 1E-06 x (EPC I CarCinogenic PRG) 

9 HQ = EPC I Noncarcinogenic PRG 

h A 95UCL was not calculated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed significantly to the TCOO TEO. 

Shaded PRGs are based on toxicity values from the California Office of Environmental Health Hazard Assessment. 

>PRG (nc) 

No 

--
No 

Background Comparison eTE Evaluation 
Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 

Contribution Excess Contribution Contribution 
HO' to HI Max > Background? >PRG (ca) Cancer Risk' to Risk >PRG (nc) HO' to HI 

3.7SE-02 100% No No 2.03E-07 50% No 1.01E-02 100% 

-- -- -- No 1.S9E-07 46% -- -- --
2,44E-07 0% -- No 1.64E-06 4% No 1.27E-07 0% 

4E-02 4E-07 1E-02 

2E-07 2E-07 1E-07 



Table E 1-19: Site-Specific Risk-Based Evaluation of Surface Soil 0- 1 ft bgs) for Future A ricultural Worker Receptor UsinQ Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaluation 
RME CTE PRGs Carcinogenic Noncarcinogenic 

Chemical 

Arsenic 

Benzo(a)pyrene Equivalent 

2,3.7,8-TCDD TEO 

NOTES. 
-- = no data or not applicable 
% = percent 

Number of 
Detects 

33 

7 
9 

Maximum 
Detect in 

Soil 
Sample Sizea FOD (mg/kg)b 

33 100% 4.60E+OO 

33 21 % 1.42E+OO 
9 100% 1.25E-05 

HI = hazard index 
mg/kg = mill igrams per kilogram 

ca = carcinogenic nc = noncarcinogenic 

95% UCL 

3.16E+OO 

--
--

Carcinogenic 
Background PRG 

EPC' Concentration (mg/kg)' 

3.16E+OO 6.86 1.34E-01 

1.48E+OO -- 4.95E-02 
1.25E-05 -- 971E-06 

PRG = preliminary remediation goals 
EPC = exposure point concentration 

• Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Maximum EPC is the maximum detected concentration of an analyte. 

Noncarcinogenic Carcinogenic Noncarcinogenic 
PRG PRG PRG 

(mg /kg)' (mg/kg)' (mg/kg)' >PRG (ca) >PRG (nc) 

1.35E+02 3.72E+OO 9.93E+02 Ves No 

-- 1.80E+OO -- Ves -
1.02E+02 2.71E-04 4.65E+02 Ves No 

Cumulative Excess Cancer Risk/Hazard Index Including Background: 

Cumulative Excess Cancer Risk/Hazard Index Excluding Background: 

HI = hazard index 
HQ = hazard quotient 
RME = ,easonable maximum exposure 

, RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL is calculated using ProUCL. 

' PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration) . Excess cancer risks or HQs are not calculated for 
chemicals of potential concem with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text. 

RME Evaluation 

Carcinogenic 

% 
Excess Contribution 

>PRG (ca) Cancer Risk! to Risk >PRG (nc) 

Ves 2.36E-05 43% No 

Ves 2.99E-05 55% --
Ves 1.29E-06 2% No 

SE-05 

3E-OS 

, Soi l screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG table (EPA Region IX 2004). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soil leach at 
f Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

9 HQ = EPC I Noncarcinogenic PRG 

"The BaP equivalent concentration is from Table E1-1. 

Shaded PRGs are based on toxicity values from the California Office of Environmental Health Hazard Assessment. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

Background Comparison CTE Evaluation 

Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Contribution Excess Contribution Contribution 

Hag toHI Max > Background? >PRG (ca) Cancer Risk! to Risk >PRG (nc) Hag toHI 

2.34E-02 100% No No 8.48E-07 49% No 3.18E-03 100% 

-- -- -- No 8.21E-07 48% -- -- --
1.23E-07 0% -- No 4.63E-08 3% No 2.70E-08 0% 

2E-02 2E-06 3E-03 

1E-07 9E-07 3E-OB 



Table E1-20: Site-Specific Risk-Based Evaluation of Subsurface Soil (0 -10 It b s) for (Future) Aoricullural Worker Rece tor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaluation 
RME CTE PRGs Carcinogenic Noncarcinogenic 

Maximum Carcinogenic Noncarcinoge Carcinogenic Noncarcinogenic 

Numberof Detect in Soil Background PRG nie PRG PRG PRG 
Chemical Detects Sample Size ;! FOD (mg/kg )" 95% UCL EPC' Concentration (mg/kg)' (mg /kg)' (mg/kg )' (mg/kg)' >PRG (ca) >PRG (nc) 
Arsenic 42 42 100% 4.63E+OO 3.20E+OO 3.20E+OO 6.S6 1.34E-01 1.35E+02 3.72E+OO 9.93E+02 Yes No 
Benzo(a)pyrene Equivalent 7 33 21 % 1.42E+OO -- 1.5SE+OO -- 4.95E-02 -- 1.S0E+OO -- Yes --
2,3,7,8-TCDD TEO 11 11 100% 1.29E-05 -- 1.87E-05 -- 9.71 E-06 1.02E+02 2.71E-04 4.65E+02 Yes No 

Cumulative Excess Cancer Risk/Hazard Index Inc luding Background: 

NOTES. 
-- = no data or not applicable 
% = percent 

HI = hazard index 
mg/kg = mill igrams per kilogram 

PRG = preliminary remediation goals 
SSL = soil screening levels 

Cumulative Excess Cancer Risk/Hazard Index Exc luding BackQround: 

HI = hazard index 
HO = hazard quotient 

ca = carcinogenic nc = noncarcinogenic EPe = exposure point concentration RME = reasonable maximum exposure 

• Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Maximum EPe is the maximum detected concentration of an analyte. 

, RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. The 95% UCL is calculated using ProUCL 

d PRGs are based on cancer risk or noncarCinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (ceiling limit concentration). Excess cancer risks or Has are not calculated for 

chemicals of potential concern with non-risk-based PRGs (sat or max) , which are discussed qualitatively in the Uncertainty Section of the text. 

RME Evaluation 

Carcinogenic 

Excess % Contribution 
>PRG (ca) Cancer Risk' to Risk >PRG (nc) 

Yes 2.39E-05 41 % No 

Yes 3.19E-05 55% --
Yes 1.93E-06 3% No 

SE-OS 

3E-05 

, Soil screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG table (EPA Region IX 2004). A dilution attenuation factor (OAF) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soi l leach at 

f Excess cancer risk = 1 E-06 x (EPC I Carcinogenic PRG) 

9 HO = EPC I NoncarCinogenic PRG 

h A 95UCL was not calcu lated as only 5 of the 25 detected congeners had 11 detections, and none of the 5 congeners contributed significantly to the TCOO TEO. 

Shaded PRGs are based on toxicity values from the California Office of Environmental Health Hazard Assessment. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs . 

Background Comparison eTE Evaluation 

Noncarcinogenic Carcinogenic Noncarcinogenic 

% % 
Contribution Excess % Contribution Contribution 

HO' to HI Max > Background? >PRG (ca) Cancer Risk' to Risk >PRG (nc) HO' to Ht 

2.37E-02 100% No No S.5SE-07 48% No 3.22E-03 100% 

-- -- - No S.76E-07 49% -- -- --
l.S3E-07 0% -- No 6.91 E-OS 4% No 4.02E-OS 0% 

2E-02 2E-06 3E-03 

2E-07 9E-07 4E-08 



Table El-21 : Site-Soecific Risk-Based Evaluation of Surface Soil 0-1 It bes) for (Future) Adult/Juvenile Recreational Receptor Using Cal-EPA Toxicity Information 

Preliminary Remediation Goals Maximum Detect Evaluation RME Evaluation 

Chemical 

Arsenic 

8 enzo(a)pyrene Equiva lent 

2,3,7,B-TCDD TEO 

NOTE S. 

-- ; no data or not applicable 
% ;; percent 

Number of 
Detects 

33 

7 
9 

Maximum 
Sample Frequency of Detect in Soil 

Sizea Detection (mg/kg )" 

33 100% 4.60E+OO 

33 21 % 1.42E+OO 
9 100% U5E-05 

HI ; hazard index 

mglkg ; mill igrams per kilogram 

95% UCL of 
Arithmetic 

Mean 
(mg/kg ) 

3.16E+OO 

--
--

Background Carcinogenic 

Concentration PRG 
EPC (mg/kg )' (mg/kg) (mg/kg )' 

3.16E+OO 6.B6 4.09E-01 

l.4BE+OO -- 2.39E-01 
U5E-OS -- 2.97E-05 

PRG ; preliminary remediation goals 
SSL ; soi l screening levels 

ca = carcinogenic nc = noncarcinogenic EPG :: exposure point concentration 

a Sample size does not include field or laboratory quality control samples; field duplicate result is averaged with original sample result. 

b Maximum E PG is the maximum detected concentration of an analyte. 

, RME EPC is the minimum of either the 95% UCL of the arithmetic mean or the maximum EPC. 

RME CTE PRGs Carcinogenic Noncarcinogenic 

Noncarcinogenic Carcinogenic Noncarcinogenic 

PRG PRG PRG 
(mg/kg )' (mg/kg)' (mg/kg )' >PRG (ca) >PRG (nc) 

2.22E+02 9.03E+OO 2.93E+03 Yes No 

-- 6.01 E+OO - Yes --
7.65E+02 6.57E-04 7.26E+03 No No 

Cumulative Excess Cancer Risk/Haza rd Index IncludinQ BackQround: 

Cumulative Excess Cancer Ri sk/Hazard Index Excl uding Background : 

HI ; hazard index 

HO ; hazard quotient 
RME = reasonable maximum exposure 

d PRGs are based on cancer risk or noncarcinogenic health effects, unless qualified with a "sat" (soil saturation concentration) or "max" (cei ling limit concentration). Excess cancer risks or Has are not calculated for 

chemicals of potential concern with non-risk-based PRGs (sat or max), which are discussed qualitatively in the Uncertainty Section of the text. 

Carcinogenic 

% 
Excess Contribution 

>PRG (ca) Cancer Risk! to Risk 

Yes 7.72E-06 54% 

Yes 6.20E-06 43% 

No 4.21E-07 3'% 

1E-1l5 

7E-1l6 

, Soil screening levels (SSLs) for the protection of groundwater from EPA Region IX PRG table (EPA Region IX 2002). A di lution attenuation factor (OAF ) of 1 assumes that no dilution occurs and the concentration in the receptor well equals the soi l leachat 

r Excess cancer risk; 1 E-06 x (EPC I Carcinogenic PRG) 

9 HO ; EPC I Noncarcinogenic PRG 

The BaP equivalent concentration is from Table E 1-1 . 

Shaded PRGs are based on toxicity values from the California Office. of Environmental Health Hazard Assessment. 

Bolded chemicals have maximum detected concentrations exceeding site-specific PRGs. 

>PRG (nc) 

No 

--
No 

Background Comparison eTE Evaluation 
Noncarcinogenic Carcinogenic Noncarcinogenic 

% % % 
Contribution Excess Contribution Contribution 

HO' to HI Max> Background? >PRG (ca) Cancer Risk' to Risk >PRG (nc) Hag to HI 

1.42E-02 100% No No 3.S0E-07 57% No 1.0BE-03 100% 

-- -- - No 2.46E-07 40% -- -- --
1.64E-OB 0% -- No 1.91 E-OB 3% No 1.73E-09 0% 

1E-1l2 6E-1l7 lE-03 

2E-1l8 3E-07 2E-09 



'j 
' __ j Attachment E1-1 Summary 

Medium 

soil 

Chemical 

acetone 
benzene 
hexachlorobenzene 
methylene chloride 
pyrene 

groundwater 4-Methyl-2-pentanone 
Chloroform 
Methyl ethyl ketone 
Methyl tert-butyl ether 
Methylene chloride 

Acenaphthene 
Fluorene 
Naphthalene 
Pyrene 

Indoor Air Concentration (mg/m3) 
residential industrial 
2.02E-03 1.21 E-03 
6.37E-06 3.1BE-06 
1.47E-05 7.34E-06 
1.B6E-04 1.11 E-04 
2.1BE-07 1.09E-07 

1.31E-05 6.56E-06 
3.20E-05 1.60E-05 
4.6SE-07 2.33E-07 
1.47E-05 7.35E-06 
1.31 E-OS 6.SSE-06 

9.2BE-07 4.64E-07 
2.36E-OB 1.1BE-OB 
B.73E-08 4.37E-OB 
2.03E-09 1.01E-09 



DATA ENTRY SHEET 

Attachm ent E1 -1a. J ohn son & Ettinger Residential Evaluation o f Acetone In Soli 

CALCULATE RISK·BASEO SOIL CONCENTRATION (entor-X-In -YES- box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENtRATION (enler -X· in ·YES· box and In ~ial soil cone. below) 
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Attachment E1 ·1b. Johnson & Ett inger Res identia l Evaluation 01 Benzene in Soil 

CALCULATE RISK·BASED SOIL CONCENTRATION (enw · X· In ' YES" t>ox) 

~ 
OR 

CALCULA re INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·X· on 'YES' bo. and IMIal soli cone. below) 

c:::z::=J 
Inrtlal 

ChemICal 00 " 
CAS No cone 

(numbe<sonly C, 
( .. plkg) 

Benzene 

I M~RE I De~lh DePI~ tM!IO"N TOlalsmuS1adau~lovalueol L.(ceIlG28) 

belowQlade Qrolde to t>onom stralumA 
Ave'age tobollcm De~lh~O' .... oleontammatlOn. Tnocl<r1e~s scs 
~, grade to top (entervalueolO 01 SOl) slIatumB sllatumC. SOil type soo l vapa< 

temperature spaoelloor oIcontamlnalloo II value IS unknown) (Entervaillf! or 0) (Enrervalueor O) (usedtoestlmare p;! ,me3bllity 
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r---
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~ 
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Anachment E1-1c. Johnson & Eninger Residentiil i EVilluation of Heuchl orobenzene in Soil 

CAlCVLA TE RISK·BASED SOIL CONCENTRA l iON (enl"r ' X- In -"ES' bo~) 

OR 
CAlCULA 1E INCRE~IENl Al RISKS FROM ACTUAL SOil CONCENT RA TION (enter -X' In - "ES· box and 'n ilial soil cone belO'NI 

'00' 
(numbers only C, 

no dasheS! (I'~lkg ) 

HexachloroberlZene 
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Average to bottom Qepthbelow ol eontammatlon olse,1 0/5011 SCS 
~, ' grade to too (entervalueolO SOil type so,lvap{l1 
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Anachment E1 -1d. Johnson & Ettinger Residential Evaluation of Methylene Chloride In Soil 

CALCULA TE RISK·BASED SOIL CON CENTRA TION (en!er "X" In "YES" box ) 

c=::=J 
OR 

CALCULATE !NCREMENTAL RISKS FROM ACTUAL SOil CONCENTRA liON (enler "X" In ·YES" box and Inlllal sOi l cone. below) 

~ 

Cheml(;3l 
CAS No 

(numbers only C. 
nodaSIlOl"S! ( .. IIJ'kQ) 

Methylene chloride 

I M~RE I Dep!h Deptrlbeklw TO'<llsmuSl<ldduPtovalveolL. (celIG28) 

belOWllrade gradetoooUom slIatumA 
A"erall8 IOOOltom Depth below of corot.lmlnatlOn SCS 
~, 

Ol~~~:~o.:\':on (enter value 01 0 SOIl type 
temp;!rature sp.1ooHoor, If value IS u n~nown) (Enrer v<llue or 0) (Enle' v<l lue or 0) (uSedtoesbmate permeabi lity 

" L, L. " " 
., sod vapor , 

(0G) ,= ~ 
,------

I M~RE I St'lIlumA S1ralumB StratumC 
SCS solldry s",loroamc SCS WIId,y solltOlil1 soil wate, ·fliled so.lorganoc SCS sod dry so.lorganoc 

~Itype OOlkde~nS~y POrosny pO'01O<ly ca roonl'<lctlOll so,ltype bulk denSity POr01O~y p<)Io~1y c.3rt.>onfractron w i type bulkdenS'ty. DO'OS~Y DorOMy, carbor1lracttOn 

~ " ,-' ... ~ ~' " '.' '.' ~ ,,' " '.' '.' P ........ " (glem') (em'/em") P .......... 
(glcm1 lun,ttt!'Ss) (em1/em1) (unrtless! P ........ " (glemi (unrl1ess! (c:m'/em") (unltless) 

I M~RE I AverJ\le'Jpor 
,,~ Sorl.bklll Ilaw,atemtobkl\! 
,,~ pressure '00' """ SilamCfack a"exCh<ln~ 0' 

thOCkness. dlfferen1la1 Ie-n01h width he'!)ht ~O. rate Le3"<e bI.ln~ to ca le .. late 

L.., ~" L, W, H, O~ 

~cml (glem.s1) lem! (em! Icm! !ernl I t/h! ~ 

c:::==:::J 

AveragIng A"eraglng Targe! TargelhaLard 
tIme lor lime lor Exposure EliPOsure "skfar QUOI.enllar 

earcII'IOlIenS. nor.cillClnogens I requency carCIn<>Ijenl nOIlCa'elnogens 

" , .. ~ " " 'HO 
I~rs) l~rsl l~l"6! Ida~sJl:!:! ~~nlllOl"SS! lun'tlesS! 

Used to calculatensk·based 

~ solconcent1'alJOn 
St'~tumC Stratum A StralumA Stratum A 

effect"'''' "" ~, w,' .0, 
Ex""su,e bulldlnll 3,, ·I,lIed 1(11i1111uKl ,ntrlnSiC elfec~">! .'aDOI """l<lallon 
duration wparabon pOlO5lt ~ PO'o~1y poroS'l~ De.meabllty. permeJbrl~y permeabrllty pe"meter 

': '.' ,,' s. , 
" 

, ><.., C. a..-, 
Ise<:! lem! {em'lern") {cm1/cm1 (cm 'lcm~ (cm'/cm' ) (em1) (em') (em') !<:mj (~{I) (em1Is) 

I t OIE.{)7 I 

Stratum Str<ltum Stratum 
E"thaipyof !-Ienrysla .... Henry's la ..... VallOt , , C 

,~, dePtll oonsianr<l\ "o>costt)' ar ~lfect",e ;;,!feCll\le DdlUSlOn CorweclIOn 

"'"'" ",",w ave w i ""e5Ol1 d,lfus,on d,ifu!;lOn dilfus;on path path 
grade grad ..... tempe'~tur .... temperatu'e. temperatJre coeffiCIent length lengtll 

" Z._ ,1.l-I" rs H" H',s 0', 0", 0', 0', L. L, 
(eml) lunlllen! !cm! !caIlmOI! (dtm.m'lmoj) ~unlnessl I~cm.sl (cm1/s) (em1/S) (em'l s) (em1/s) !cm! (cm! 

ExPOnenlol 
Average equ",alenl EliP01lure 

"apo, loundalron duratron > 
partJllQn Ilowrale .0, source bmelor 

coeffICIent Intob!do ooelflclenl numbe' depleUon 

'" C_. O~ DO"'" .. .. eXp(Pe') c.._ pte,m ",term depfetlon 

(em'la) (1'QIm") Icml (em'ls) (cmlls) (em I) !UMIes5! l umtless! (llQIm') (unotJess! (seer ' Isec! !YESlNO! 

IS3E-OO I 4 00E'02 I I:,.lE·66 I 

FiMe 

,",,~ Itmtt Ilnlt" 

.'" .. , sau,oebld\l 
cone . factor 

c.._ c.._ 
c.. __ 

"" '"C 

(unrttessl (»{11m') ( .. !lim,,) ( .. !)1m,,) , ,,\}Im1" (m i!!m ~ 

t85E.()1 I 

~ 



Attachment E1 · 1e. Johnson & Ettinger Residential Evaluation 01 Pyrene In Soil 

CALCULATE RISK·BASED SOIL CON CENTRA liON (tnter"X" In "YES" box) 

OR 
CALCULATE IN CREMENTAL RISKS FROM ACTUAL SOIL CONCENTRA TION \enter"X",n"YES" tlOx and ,nit,a l $0,1 cone below) 

I MO, RE I 

I MO. RE I 

~ 

'" 
ChemlC<tl 
CASN(I con<: 

(nUmbel'sonly C~ 

nOdll$hesl (I.gII<g) 

" ~e, 

IENTEIt 
StralumA ,e, 
s.odtype 

space 

,""" 

L"",. 

lem! 

AveragU'lg 

!'mtlot 
ca'ClnogenS 

M, 

(Xnj 

Expol'u,,, 
lIuralion 

(sec! 

SPlle;! 

"" .. 
o'a"e 

" (em2! 

coertoelent 
Kd 

ICm319) 

coeffICIent 

!unotless! 

~ 

Oepln Oepthbelcw 
Il<iIklwgr,llle grad&10 tlOlIom 

tobotlom OePlhbelow 01 contamination 
olenclo$l!lI g,aaetotop (&ntl!l lIalu& 01 0 
1~l;ellOor oleontam"'''lIor dv"Iv,,,unknONn) 

~ ~ 

{em} 

UTlIt 
SI'UlumA 

SOlidI)' IIOIiWater.llllecl 
bu lk llenSity poroSIty porosity 

~. " " (glem; {em'lem; 

So~·DkJg SPitO!! 
"001 ,~ 

length ," L, W, 
(alcm.sl) (em! l em! 

A~'agmg 

I,melor Exposure e~PO .... re 
n.oncarclnogens du ... hon /.It(Iuency 

AT~ ED EF 

I=l ( ~rll! Ida~!!:r:'! 

StratumS 

bu,)/l,ng 8,,·1011&11 alf·ldled 
seP<1.non po~~ty poroSlly 

LT "'" tem! !cmJlem31 !em3Jcm3! 

EntM.lpyof 
depth 
below 111&$0'1 

ratIO g,ade tempe'ature 

" ZeraCK 

IUMleSI ! (em! (caVmol! 

Allerage 

,nloOldg 
Clource .cracl< O~' 
Imp'm3! lem! lem3"! 

M~' .... ." ." ~urcebldg 

~" "" CbuokJlIIIOI COU')/lmo eou'"onO 
Im!!::m3! Im~m3! Imli1m3j 

Pyrene 

TotllsmusladduDlovalueoIL, (eeIlG28) 

ThoeKI'If!SS stratum A 
015011 SCS 

il!atumB $O.llyPl! 
(Enlerva/I.ItOfOI (Enlervlllueo.OI (ulfdtoell1lftale 

$O,t""por 
PI!'meabobly 

'. '" 

St'atumB 
so,t org~nlC ,e, $04le", 

e.lrbonl.aCltOn s.o lltype bu lk denslly ," ,,' 
(!Vern') 

SP .. ce 5I!amCl'ack alre-c.h.1nge 
he'Ohi ~,. rate 

H. ER 

lem! l'{h! 

Targel targelh.uarll 
"511 for QUOhentlor 

ca'Clnogens nonC4.conogens 
TR THO 

jUMIeSS) 

Us.."!1I10 e.lleu late "s~·bal&d 
sc:lconeenl'atlon 

Stratum A 
ell'ctl~e 
tOlalnuld 

poroSlt~ saturabon p;!rm;!a:llhty 
(lQ X '10 " !em3lcm3! lem3lcm3) (Cm2! 

Henl)'"$law Henrysl'w Vapor 
v'5eOSltyat 

.. ",esc,1 
t8mpe,at~"" lemperatu'8 tempe,atu'e 

HTS H'TS )In: 
la lm.m3,",01) Wem·s) 

8ponen!01 
equNalen! 
foun.d.n~n 

",'" 
coetr'ClI!nt ..... numbe, . 

Dcrack Acr.ek elPlPe!} 
Icm2ls! (em2) (UMle$sl 

4ooe-02 

laelor "" UR> RIC 
1"'2

'
'''3!.1 !"' lIlm3! 

11011 101,11 
porosHy 

" 

lIermeablhly 

" lem:!! 

SV.,wm 
A 

coell,c,en! 
DeliA 

lem2Js! 

IUnl!l ~U) 

~ 

~ 
r-----

IIOlIwal;!f·lllled lIo,lorg,lnlC 
porosny ca rbon fraClion 

" I. 
(cml/cm') 

A,lIe'aoevapo< 
/low , .. Ie nlObldg 

OR 
Leave blank to calculate 

O~ 

~ 

c:::::::::::J 

ellectNfvapor 

pefm:;OIbIY peflmeler 
XCI'o)ClI 

!e""2! leml 

St.atum St.alum 
B e 

. ,leeIN' 
1I,Iru sKln 

coeff,c..,n! coeffICient 

"''' DeIlC 
Icm211! 

'"' 
CbuildmO p.e,,,, 
Im9/m)) !I/MleU) 

StratOOlC ,e, 5<>11 dry s.ollwater ·I,lIell so li organIC 
sOIllype Dulkdensny porosty porOSity carbonlract~n 

~' " " I.' 

(~em; {cm'lcm; 

ve~~!~" 
,~, rate 

CR Obl>,kJong 
Im2/11:0) Icm3ls) 

,lIed'v" 
IIlltuwn path pa lh 

eoefflCten~ lenglh leng l~ 

DellT " L, 
(cm21s) I=! l em) 

Exp05ure 

du'allO' ~ 
11Iftelor 

'Ii .",,~ " depletion 
!S~).l (sec! IYESJI\Ol 



Attill::hment E1-1I. Johnson & Ellinger industrial Evaluation of Acetone in Soil 

CALCULATe RISK·BASEO SOIL CONCENTRAT ION (enter -X- ... -YES- 00>1 1 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTR,O. - 'ON (""loe' -X- ,n ·YES- bot ~"d ",n",' &011 c;one t>~"""1 

CMem,cal 
CASNo 

(nymbersonly e, 
nOdasnesl b'OIkO) 

l 00e'02 

I MO .. RE I Oepth 

betow grade 

A~~rag~ lobotlom 
sO il 

tempe.atur~ sp.:Ieeiloor 

" C, 

('C) 

I M~RE I Stratum A ,e, so'[dry 
oulkdenslty 

" (1I/cm~ 

I M~RE I 
SOII·nldg 
pressure 

thlCl<ness differential 

L .. ... " (em) (O/cm.,') 

A~eraglng Averagmg 
tome lor hmelor 

carconogens noncarconogens 

'" ,,~ 

lX's) (v.s) 

Depthbelo'N 
grade to top 

01 contaminat IOn 

poro SIty 

.' 

space 
fioor 

length 

C, 

(em) 

durall<ln, 

eo 
(vrs ) 

ceptn 
below 

grMe 

Z.o' 
(cml 

(em) 

source 
blog 

Cwo, 
(~o/m~ 

Depth below 

graoelot>otlom 

oIconnmonat,on 
(enter vatue 01 0 

If valve 1$ un~nO"l/n) 

l, 

porosny 

'o' 
(em'/cm~ 

space 

"oor 
wodlll 

W, 
(cm) 

E~posu re 

Irequ"ncy 

" (davY'ir) 

poroMy 

.,' 
(cm'/cm~ 

Ent n~lpy 01 

"'H •. ,s 
(caUmol) 

Av~rage 

vaoor 
llowra te 
Into bldg 

ad 
(em'/S) 

sourcebklg 
cone 

Cwo, 
(" Il'm~ 

121E ' OO 

Acetone 

To!!tsmvstil~ouPto ~atueorL,(cellG2BI 

Th.ckness 
:;<;llitype SOlI~apor 

stratum A (Ent~r ~alue or 0) (Enter vatue or 0) (used to eSl lm at~ 

h. h. he 

StratumS StratumS 
SOlloroan.c ,es sooldry s.allwater·f>llec soolorganoc 

nulkden sny parosoty pOI'OSlly carbon lracl,on 

'0' I',' .' " '0' 
(g/cm; (UMIet;s (cm'/em~ 

Aver~g~ vapor 
llowrateln:o oldg 

soace alf e~ell~nge 0' 
he'llilt 'ate leave ~an~to calcUlate 

", ER ad 
(em) (em) \1 /h) ~ 

c:=::::::J 

Ta,get r arg~tMlard 

"s~ lo r Qu01lentfor 
carc,noge1s noncaremogens 

'R ,"a 
iuMless) (un'Uess) 

Use<llocaiculare rosk·based 

relatIVealf eliecIIV"v"POr 
poroSity permeab ili ty permeabl lrty permeJbd'lY 

,,' '" 
, ... , X ..... 

(eml/Cm~ (cm'/cm1 (em:) (em:) (en:) 

Stra lum StiBium Stla lum 
Hent'fS[~w Henry's law Vaper A , e 
const ant at v l$Cosllyal 

Bvero.1 

" .. H'r~ D", 0'" O''c 

(atm.m'/mcl) (uMless) '9/em•sl (em1/s) (r;nhs) (cm1/s) 

34IE·05 200E·02 

E ~pon~nl of 
e<JUIVak!m 
foundat,on incoor source 

Peele! anenu .. non '·0 
numter coelflc\('nl 

D'''''' A" ... exp(P e') Cw~, IIrerm 

(cml/s) (cml) (un 'llessl (Unl!less) (I'g:m~ (un~less) 

200E·02 I 300E · OO 

I~elor ~"' 

""' R'e 
(ug/m'r' (me/m') 

3 5E-Ol 

Slfatum C StratumC S:ratumC 
,es soolcry sotllolal s.a,'wa!er ·I,11e-d IoOlIOfgaNC 

b!>lk denslty po.oslI)' poo'oSily carboniraCtlOn 

~' .' . .' 
" (glcm~ (unnless (cm'/cm~ 

'.0 
c;oncentrat",n 

,~. 

e, a~~ 

(~g/lr;l) (em"s) 

I , 00€- O2 

COnvectIOn 
e,lIus.on pam ~'" 

coelhc:.ent length '''''gtll 

D " , C. ~ 
(cm1f$) (cml 

'41 term 

(sec)" (sec ) ( VESlND) 

I I i39E'Oa 



Attachment E1-1g_ Johns on & Ettinger Induslri ill Evaluation of Be nzene In Soil 

CALCULATE RISK·BASED SOIL CONCENTRATION (~Ier -X- '" -YES" tm ) 

c::=:::::J 
OR 

CALCULA TE INCREMENTAL RISKS FROM ACTUAL SOIL CONC€NTRA TlON {tt' ter ' X- on - '(ES' ~ an Cl lMlJ01 5011 COfIC oe-lowl 

c::::::z::::J 

Cnem>C<t1 
GASNc 

(numbers Ot1ly. c. 
no dashes! ( ~gilq)1 

Benzene 

ENTER 

I M~RE I 0.," ~PtnbelC'''' TClais must add UP tc value cl t.. (c.tIl G281 

Deklwgrade g'adetCl;)Otlcm Tnockness stratum A 
Ave.age tooottcm Depthoolow oIconktmH'lal,on ow" SQ; 
~, 01 enclosed grade to top (enMlvalueolO soli ripe so<lvapo. 

temperature spaoorloor oT oonlamon~uon If valve Lsunkncwn) (Enter value 01 0) (Enter value 010) (usedlC estlmate permeab,1Ity 

" " ,. ", soolvapm , 
('CI ~ 

~ 

I M~RE I Stratum A St'atum A StratumB StratumB SllatumC 
SCS Mildly W,lrotal so ,I W3le r·folled s.c.iOlgal'OC SCS s.c.ld'), sod lOktl s.c.lo'gano; SCS $011 dry SOllwati!1'·fliled 1)OIIorgMoc 

bulkde~nsrty pOrOSity porosrty caroonfrac!,on pu lk den1rty ooroslty peroSlI)' c:arbonlfoKhon pu lk denMy pO'oMy PoroSIty ciI ,ponlfaCllon 

" " " " 
,,' " ,.' '. ,,' " '.' '.' 

(wem'l (c.m"an~ (~cm~ (cm'lan'J (glcm~ (em'lan') 

I M~RE I Averaoevaper 

'''''' SOII·P!d\I Ilowralem!oDlOg 
,~ """ a"excl!ange 0' 

dlffe'enl ... 1 lenalh wIdth ~ejaht ,ate Leave blan lc tocalcul.lte 

l",,, " ,. W, H. " O~ 

l em! ((lfcm.s1) {em! lcml !cm! (em! !I th ! ~ 

c::==:::J 

Averaglna Ave.ag ,ng Target Targelhaza'd 
tlmelpr time lor E~posure &p(>su 'e .. skfor qoobenlfor 

C<l rclnogens nOOC<lle,noaens duratIon frequency C<llClnogens nonC<lrc;rnogen, 
A< , A<~ eo EF " 'HO 
! ~rs) !~rs) !~rs! !cavslVt'! !unltlessl !un'tless! 

Used 10C<ltcytate nsk·nased 

D!iQ:J ~C()ncent'9bOn 

StratumB S1ra!um::: Stratum A Stratum'\' Flocf· 
~., '"-",,·Me!! a,,·I,II&o Inl"ns.:; rel.luvea" effecll'-"lvapor concen"all<>n v"nlllatlon 

separa tron PO/OSily porOSllY poroSIty \ialural<on permeaodrty permeabrlLly permea!."o!), penmetel "~ rale. 
lT 'c' .,' •• X '" " '- '" Xcrack C, Ooolldlng 

!sec! l cm! !cm3lCfflJI !Cm3lcm3) lem3Jcm31 jCm3lcm31 Icm21 !em21 lem21 !em! I m~al l em3JSl 

I 946E'oa ERROR lOlE-07 ' .000 240E ' OO I 

Slfa!um Srra!um Stra tum 
Enthil lpyof HenrI's I~w Henry's law Vapol , , C 

SPoKe ","pollli1l1Ona! eonstantal viscosll\a1 e~ect"'" e/feel"'ll ConvectIon 
o.,~ ave SOli ddfustOn dllfus.cn dIffUSIOn pain path 

gr:~e rallO. grade temperature lempE!lature tempe' alure coelfloenl ooeflOCleflI coo~lCienl coe~,clent ."", length ., Zc,ack .'I.I l .. ,T:; HTS I-l'TS lIT': neflA "'"' DeIlC """ " CO 
(cm2! !UmlleSS! (em! (cal/mol I (atm.m31m01! !unltlessl (~m.$! (cm2lsl !cm21$) !em2IS! Icm21s! lcml (em) 

I 483E·03 I 
ExoonentOf 

Average eQu"'alent 
elfect"'e /QunaallOll dura!lOn > 

parllllOn flaw rate dllfusoon ,~~ "'- spu 'ce umefOf 
coeff'CIent Intoblda numne' d"plelion, 

" Csou,ee rcrack """' Acrack exp(Pef) Coolidll\g ~ '"'~ ",1<1"'- ." depletIon 

!emY2! I m~m3 ! !=I !cmYsl Icm21s1 jem21 junlttessl (uMlessl !m~1m3! lunltlessl !S&CI·l 1'&<:1 !'(ESh-J°1 

130E'03 I 920E· 75 I 

Indoor l iM e 
anenuauon . " ' .. spuroebld\l Reference 

factOl, 
CbUlld,ng Coo lidlng Cbudd lng URF "'C 

(unluessl (mnlm31 ! m~m31 !molm31 !m~m3).1 (m~lm3! 

~ 



Allachment E1 . 1h, Johnson & Etlinger Industrial Eva luation 0 ' Hexachloroben lene in Soil 

I M~Re I 

I M0ol.RE I 

C1!!L) 

CALCULATE RISK·~SED SOIL CONCENTRATION ("~I.' ' X' ttl "'I"Es" bo.) 

OR 
CALCULATE IN CREMEN tAL RISKS FROM ACtUAL SOIL CONCENTRATION (en ler "X"ln "YES" bo~ a~d <!l11la11011 cone below) 

IM,al 
CtlemiC<J1 1011 
CAS No 

(~uml>e1.o~1Y c" 

Ave'age ro. 
temperature 

'. 
l°e) 

Stratum A ,e, 
smlfyp .. 

E~cIo ... d 
space 

L"",. 
{em! 

Ave.aglflll 
Imelor 

CiI'Clflogens 

'" '~ rsl 

Expo$ure 

(leel 

""eaol 
en~se1I 

'''~ "" ... 
glade 

A, 
(em' ) 

partdloo 
coefloclenl 

'. 
(Cm'lg) 

lunttle$$l 

~ 

b'!I/1cg) 

01 enclosed 
sPo)celk)or 

L. 

$Oddry 
Ilulk densoly ,,' 

(II/em'> 

So~'lllog 
ple$,""a 

d.lfelenMt 

" (OIcnHf ) 

AV&ragrng 
lime lor 

noncarcrnogens 
ATNC 

( ~ 1'51 

tl\J,ldlng 
seP3la~on 

L, 

ceml 

IUMlen) 

e_. 
(Jl Qlm') 

21IE'0\ 

11m,' 

." 
c"" •• 
()lglm,) 

~radelololl 

o'eonlam"'oJIlO~ 

182&1 

Stratum A 

porostty 

" 

0375 

",,' 
length 

L, 

!eml 

EXpo$ura 
dur'hon 

Ee 
1~r$ 1 

.. , 
,,,.'oIled 
ooro$.lty 

0: 
(em'fem') 

Z ..... 
fern) 

(em) 

000 

." 
c"" •• 
(J.olllm') 

134E.o3 

Henchlorobenzene 

t)eplhbetO'N 

!I'ade10 bonom 
0/ eo~l~m,~at,on 
(enter vahl"d 0 

'value l5unlmo"Nn) 

L. 

Stratum A 

PO.oSlty . : 
(em'/em') 

SlIlce 

"~ 

W, 

!eml 

eJpowre 
frequency 

" i~a ~::::r:'l 

porostty 

".' 
(emS/em') 

ERROR 

Enlhalpyof 
v"po~ubonal 

avewol 

.\H. IS 

(o:.tVmOI) 

Average 
vapor 

now.ale 
'~IO bldg 

e~ 

(em'IS) 

995E·O t 

',Me 
lOurcebldg 

c...-. 
(uglm') 

; 34E.o3 

TotalsmU!>I dddulltovalueoIL, (ce.G28) 

ThciNiss 
of sod 

sodo.gano;; 
carbon llaeton ... 

space 
he<oni 

H, 

!eml 

Targe! 
rosl<.lor 

ea'c"'og~n, 

'R 
iUMI;!'$51 

stralumS 
(EntervillueorO) 

" 

StralumS ,e, 
soil lype 

lemj 

!a<getnuard 
lIuolJentlor 

non<;.jl'Clnogenl 
'He 

iunmus) 

Used 10 calculate "$ k'D~$ed 
soolconcentra!,on 

Slfa tum C Stra lumA 

all·f.lled 
pamMy 

,,' '-
(cm'lcm; (em'/ern') 

Henry's iaN Henry'sLil .... 
constant ~\ tonl"'nt'" 

H" ""'$ 
(a lm.m'/molj (uMlenl 

0""" A .. ",. 

(cm:/s) (em:) 

876E·Q3 J !XlE . 02 

raClor 
URF RIC 

(I'g/m'r' (mglm ') 

hOCIUl""" 
.~, 

slratumC 
(E~le.v.lu. orO) 

'" 

Str atumS 
So<l dr/ 

bu lk densily 

; .. ' 
(II/em') 

a"a.Cllanga 
rale 
ER 

P"'I 

pelmea~.toty , 
(em') 

10lE-07 

Vapa v_I,,,, 
,~'" 

Ipkm .• ! 

Expenenl ol 
eQ~l'Ialenl 

foundallon 
F'eelel 

nUmbel, 
Up(F','j 

(unrtl~s) 

217E· t23 

stratum A 

'e, ... ,~ 
(use<lto elilmale 

$O~ vapor 

e.mubollty) 

StratumS 
100IIIIItat 
porosity 

" 

Str~tum S 

poro~lIy 

,,-' 
(em'/cm') 

Average vapor 

~uatum A 
$011 vapor 

lIermeablllty 

~ 

~ 
,---

Stratum S 
So<l organIC 

tarbon fra ctlon 

'. 

naNrat~~lollld~ 

Leave blan~ :oealculale 

e~ 

~ 

c:::::::::::J 

.. , 
elfeel",evapor 

permeabil ity pe.medDl llty 

... X" ... 
(em') (em;) 

leml 

IOtE·07 

SlJalum , 8 e 
effe<;!lve eHectnre effectIV, 
e,f1v$lon 

0". DO'. D", 
(em',..) (em'/s) (em'",) 

0., 
c...~. llM/m 

(uh1!lessl (I'glmi (UMless) 

t56E · (Xj 

StralumC SUaium C ,e, SOl i dI)' &0" 10'8' sodwa l~r·r"'''d so ll organ,c 
so<llypa bu lk density porosny, porOSlly calbon f.~cloQn 

,,' " 0..' '.' 
(II/em') (em'/cm'> 

coneentralIOn ye~I:Kln 
.'" e, C ...... , 

(~glQ) (em'/s) 

ISOE· 02 102E· 05 

Odfu$.lon ConveC!lOtl ... .." length lenglh 

0", L. L. 
(cm'lS) (em) (em) 

Exp05ve 

~elltellon 

",leom 

(ifl1:)" (sec) (YESINO! 

217E·l\ 



Anachmenl E1·1!. Johns on & Ellinger Indus trial Evaluallon 01 Methylene Chloride in Soil 

I MO.RE I 

I MO. RE I 

I M~RE I 

CALCULATE RISK-BASED SOIL CON CENTRA nON (e,te, ' X' on -YES- co. ) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRA TION (entll' "X" ,n "YES" bo~ ~nd Inll.al !.O.I conc b~ow) 

Ct>emOCdI 
CAS No ,~, 

fnumbt!fsonly e, 
nodJs.h1!51 Il'gfilg) 

75091 920e· OO 

ENTI" 
DfPlh 

~Iowllr~de 

A~er~ge 

~" 
lempe,irtu,e space Il00, 

7. c. 
('C) 

StralUmA SlratumA ,e, so~ d,y 
b", 'k dehs~y ., 

Ig.tem~ 

".u Sort.blOg 

0." 

Methylene chloride 

Totals must add UP to val",eof l , (ce ll G28) 
ENTEIt 

5011 
grade to bottom 

Oe~th below d contamlMt,OII TnlCkrll!ss 
IIr~dllto lop (enu:r val~eclO olso" 

ofconlam"'~t.,n ~valu. ,. ",ntmown) 

l. h~ 

(eml 

Slral",mA Slralum A Stra!umA 
sOlllolal so"willte,· lrned souo'ganoc 
paros~y porosity earbonf'<lctron 

"' ': -.' 
(UMless) (Cm'ICm~ 

E"""'" .,.u ."u 
0." "'" 

ThICkness slralumA 
offO~ of sOil SC5 

fO~ IYI)I 
(EI'IIer value orO) (Entet~alueorO) (usedlo,sr,malt 

h. he $O~ vapOl 

=) 

Stralum9 St'alum9 SlratIJmS ,e, soil dry 
oulkdensny pO,os,ty 

".' "' 
(glcm') 

Indoor 
W.Jmetilck a~ exehange 

Strallm9 

porosity 

n,' 
(Cm'lem') 

A"e,agevapor 

fOllvillpOr 
p,rmub,b1y ... 

----=1-
,---

SlratumS 
SOllorganoc 

carbonfracllon, 

-.' 

flo·Nrate.ntoblOg 
OR 

tnockness ddler,nt'", tengln WIdth heIght ~ .. leave toalll<to 1:iI1c""~18 
l ..... " C, W, H, a~ 

(cm! (glem_52) (em! (em! fCm ! P lh! ~ 

c::::=::=J 
INTlIt 

Ave,ag!l\g Ave"IiI,ng Target Tilfgethalilfd 
"me for l.m,lor Exposu," E.posu,,, ns~ IOf QUollfnllor 

carCInogens noncalCiflOgens duratoon Irequeney carCinogens noncarc'nogens 
A7, ,,~ " 7R 7HO 
(~rs) {~ rs! {~l jdaYsi'ir! !unrtl~sl (unrtlessl 

U~dlocalcul~ter"k·b,"e<I 

c:::!EE:J 
StrOlumA StratumS Slr~tum C S!f~lum A Srr3wmA S1fa1UmA Slratum A ~Ioor-

Source- SOil W" w" elTecll~e w,' w,) .~ wall 
E.po,,,,,e tlYll(llng .,..,111,(1 e!l;,ellvllvapO, 
d",'ahon poroSIty pOlos~y pomMy permea~"'ty permUOlllly 1I •. .,meatllllly 

C, .: 0.' ': s. , ... ... X" ... 

{~, feml (cm'/cfn) (em'/em~ (em'lem~ (em'/cfn~ (eml ) (eml) (em2) (cm' 

SlralYm S!I~lJm Stratum 
Enthatpyol Henry"$lilN Henr(I law A B e 

space depth VI$COSllyat 
~bw avesc,' 
glade grade tempe'''t",re coelf ,c,ent. 

A, Zo., oH.I~ H" H'u 0". D" . O" c 
(cm:) (uMles,) (em! (ca~mol) (<llm_m'lmoil (UMtess) '9'cm-$) (em1,,) (em1Is) (cm1fl) 

I lotiE' oti 377E·04 '''' 801E.02 163E.01 OOOE'OO 

Expont!flof Infnl,te 
Averag" "'l",,,,alenl 

So",ree ~aoor IQUMaton Indoor 
flOw rate Peele! ,., 

coelfo:;rent. ,ntotolag coelflCtent e,.ek. number SGurce 

'. C_. 0* 0"" A ..... lI.p(Pe') c,.. •• pte,m 

(Cm'/g) (I,g/m,) !cm! (Cm'lS) (CmI/S) (cm1 (",n,tlen) (ulll\leu) I/' gl .... ') {",nrtleU! 

I 677E' 03 I I 53E-02 263E'OO 

mOOOI hm~ souroe 
attenuaton .. , .. , IOUlceOklg Relerence 
coelfoc:renl ~"' ~, ,~ laClOI ~"' 

c,..~ c..., c.. •• OR' ROC 

!unlllenl ("p/m1 ("g/m1 IIIg/m') (I'g/m')"' {mg/m; 

~ 

SllatulT'lC SUat",m C 'e, SOIl dry sollarganoc 
o~1k dens'ty POrOSIty poros~y ca,bonfractron 

~' "' n-' -.' 
(g.tem~ Icm'lem1 

B., 
"ennlatlon 

e, a ... "", 
(I'gll<;) (em ' ,,) 

DrnUSlon Convecton 
Pdlh palh 

length lenglh 

0", C. ~ 
(emIl,) !em) 

EXPOSUTe 

'l'llIrm d"ple~Qn 

(SeCr' ($ec) !'fESINOl 

I 435E·01 



Attachment E1 -1j . Johnson & Ellinger Industrial Evaluat ion of Pyrene in Soil 

CALCULATE RISK·BASEO SOIL CONCENTRATION (enler "X-In - YES" DOX) 

'" OR 
CALCULATE I~JCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (t'fll",' "X- ,n"YES- box and 'n,t,a l SO il cone 1)~0'I'0) 

ChemICal 
CASNI) 

(numbel'sonly C. 
nOdJsI>esl {I'alkal 

96QE' 02 

I Ma.
RE I 0.,,, 

t>elowgrade 
Av",rage 10DOtlom Oeplhbelow 

"" oferoclosed aradetotoo 
tem~ratufe spaulloor oteontlmlllatoon 

" C. " ,'e) 

I MO,.RE I Stratum A Stratum A Stratum A 

'" so'idry lO ll lOlul 
Oulk den~ty pora$lly 

~' "' 
(glcm~ 

'''~ 
depth 

"' .. ..... 
alade ratIO I1raae 

" 4 . , 
(eml ) (UMlen) (em) 

Source 

coelflCle<1t 

" C_. 

(em"111 (),Olm; (eml 

I 52SE·02 I 

Man 
Indoor Ilm~ source 

allenuatoo n "'. "'. coeffICIent ~"' 
c,..~. c:...~ 
(1'IIIm"J (pOll'll; 

IB1E.Q4 I09E..Q4 

c::::m::::::J 

Oi!Plhbelow 

lIrade10 botlom 
oIoontam,natlon 
(enle< ... alueotO 

4 value 1$ unkl'\own) 

C. 

paraslly 

': 
(c m1'em~ 

Enthalpy of 
vllPOnuboniJt 

6H,TS 

(e./IUmall 

II,v.,eg" 
vapor 

!low rate 
"'lObl<lg 

D~ 

(em',,) 

I 

soureebklo 

""' c:... •• 
( .. olm; 

I09E..Q4 

Pyrene 

TOials mUSI add uo 10 value 01 L,lcellG28j 

so,lorapmc 
carbon lractlOn 

'.' 

Henry's law 

H" 
(alm.m"trol) 

77 ,E-OO I 

C,KK 

effeclrv~ 

0'''''' 

(em1,S) 

4 4 'E·03 

(actot 
UR> 

( .. 111m))"' 

Tmc~ness 

,''''' 
st!atumS 

(Enter value orO) 

" 

StratumS 

'C, 

Henry'sl~w 

H'u 

(UM len) 

A .. " . 
(eml) 

""' ROC 

(mlllm', 

ThOCknHs 
011011 

1!rlllul'll C 
(Enter value or OJ 

" 

&011 dry 
bulkde"I~Y 

1,.1 

(0/em1) 

"'" Vr5COSl:y M 

.. vesod 

la/em-s! 

Exponent of 
e(l~IV.~ t 

foundatIOn 

numbll' 
exp(P,') 

(un,rles) 

stratum A 

'" so~ Iype 
IUSed!OeSllmale 

so~ vapor 

ermubol~y) 

Snatum B 

lIarOS'ly, 

"' 

Str .. tum , 

0·· .. 
(emlll.) 

Infinite 

,fidaor 

(ulliliess! 

StratumS 
SO ll wa!&I -fIUed 

lIor~t y 

'.' 
(e m)lcm~ 

Suiltum , 

D', 
(em111.) 

,., 
c:...~ 
()'Il'm; 

.... 1 vapor 
permeabMy 

"-
~ 
,----

Stratum S 
lOtlotganoc 

carbon fraction 

'. 

Suatum 
C 

(I,rrulllOn 
coelf.eJent 

o ,oe 

(em1/s) 

ple,m 

(ullil iess l 

SlI'atumC StralumC SlI'alumC 
.oS tOIl dry so,l<><aan,e 

Oulk denSlly porasi:y porOSIty. carbon IraCI,~n 

~' "' '.' ,-' 
(a/cm; {em1Iem; 

OWlrall 
e~edfVll! o.rtUllon 

pain "" ~lIlh lenilin 

0 " , C. ~ 
(emll'l) lem! fem! 

durallOn > 
hmefor 

dl!l)lel'on 

",Ie'm 

(ster ' (sec) ( 't'ES"'O) 

4 30E· 14 



Attachment E1-1 k. Johnson & Ettinger Residential Evaluation of Acenaphthylene in Groundwater 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box ) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc .. 

(numbers only, Cw 
no dashes) (,",giL) 

83329 1 S5E +00 

ENTER 

Average 
soill 

groundwater 
temperature. 

T, 
( ~C) 

22 

ENTER 
Stratum A 

SCS 
soil type 

LcckupScd 

ENTER 
Enclosed 

spaee 
floor 

th ickness, 

Ler ocJc 

(em) 

ENTER 
Averaging 

time lor 
carcinogens. 

AT, 
!yrs) 

70 

Exposure 
duration. 

(sec) 

9.4SE+08 

Bldg. 
ventilation 

rate . 

5.08E+04 

Convection 

P'~ 
length . 

l, 

(em) 

15 

END 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor , 

l , 

15 

ENTER 
Stratum A 

soil dry 
bulk density , 

,,: 
(g/em l ) 

1.58 

ENTER 

Soil-bldg. 
pressure 

differential 

"" (g/em_s 2
) 

40 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 
(yrs) 

30 

Souree ­
building 

separation . 

l , 
(em) 

794.S 

Area of 
enclosed 

space 
below 
grade. 

A, 

(cm2
) 

1.06E+06 

Source 
vapor 

7.S2E+OQ 

ENTER 

Depth 
below grade 

to water table . 

l~ 

809.5 

ENTER 
Stratum A 
soillolal 
porosity 

0 ' 

(unitless) 

0.375 

ENTER 
Enclosed 

space 
noor 

length 

l , 

(cm) 

1000 

ENTER 

Exposure 
duration . 

EO 
Iyrs) 

30 

Stratum A 
soil 

air-filled 
porosity . 

0: 
(cm3/cm3

) 

0.321 

Crack­
to-total 

area 
ratio . 

(unitless) 

3.77E-04 

Crack 
radius. 

rerlck 

(cm) 

0.10 

Chemical 

Acenaphthene 

ENTER ENTER ENTER 
Totals must add up to value of Lwr (cell G28) 

Thickness Thickness 
Thickness of soil of soil 

of soil stratum B. stratum C. 
stratum A. (Enler value or 0 ) (Enter value or 0) 

h", h8 hc 

809.5 

ENTER 
Stratum A 

ENTER 

Soil 
stratum 

directly above 

water table . 

(Enter A. B. or C 

ENTER 

SCS 
soil type 

directly above 

water table 

ENTER 
Stratum B 

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used 10 estimate 

soil vapor 

ermeabilitv\ 

OR 

ENTER 

User-defined 
stralumA 
soil vapor 

permeability . 

'" (cm2
) 

soilwaler-filled 

ENTER 
Stratum B 

SCS 
soil type 

ENTER 
Stratum B 

soi\dry 

ENTER 
Stratum B 
soillotal 
porosity. 

soil water-filled 

ENTER 
StratumC 

SCS 
soil type 

ENTER 
SlratumC 

soil dry 

ENTER 
Stratum C 
soil 10131 
porosity. porosity 

0 ' 

(cm37cm J
) 

0.054 

ENTER 
Enclosed 

space 
floor 

w idth 

W, 
(cm) 

1000 

ENTER 

Exposure 
frequency. 

EF 
\daysJyr) 

350 

Stratum B 
soi l 

air-fi lled 
porosity , 0,. 

(cmJ/cml
) 

ERROR 

Crack 

lcokup SOl1 
Parameters 

ENTER 

Enelosed 
space 
height. 

H, 

(cm ) 

366 

ENTER 
Target 
risk lor 

carcinogens. 
TR 

(unitless) 

1.0E-OS 

bulk density. 

,,' 
(g/eml

) 

ENTER 

Floer-wall 
seam crack 

width , 

(em) 

0. 1 

ENTER 
Targethalard 

quotient for 
noncarcinogens, 

THO 
lunitless) 

Used localculale risk-based 
roundwaterconcentration . 

Stratum C 
soil 

air-filled 
porosity. 

0,' 
(cm3/cm l

) 

ERROR 

Enthalpy of 

Stratum A 
effective 
total fluid 

saturation . 

S" 
(cm~/cm l) 

0.003 

Henry's law 

0' 

(unitless) 

ENTER 

Indoor 
air exchange 

rate . 
ER 

(11h ) 

0.5 

Stratum A 
soil 

intrinsic 
permeability. 

k, 
(cm2

) 

1.01E-07 

Henry's law 

porosity . 

0. ' 
(cm3;cm3

) 

Stratum A 
soi l 

relative air 
permeability. 

k., 
(em~) 

0.998 

Vapor 
depth vaporilation at viscosity at 
below aye. groundwater ave. groundwater aue. groundwater ave. soil 
grade . temperature . temperature . temperallJre , temperature , 

l er..oc ~\H'TS HIS H' TS ~ fS 

(em ) (cal/mol) (atm-m
3
'mol) (unitless) Islcm-sl 

15 15.976 1.18E-04 4.85E-03 1.79E{)4 

Average 
vapor 

flow rate 
into bldg .. 

O~ 
(cm1/s) 

9.95E+O l 

Crack 
effective 
diffusion 

coefficient. 
O~· 

(cm2,s) 

S.81E-03 

Area of 
crack . 

Au,. 
(cm

2
) 

4.00E+02 

Exponent of 
equivalent 
foundation 

Peelel 
number, 

exp(Pe!) 

(unitless) 

S.87E+ 1S8 

Infinite 

indoor 
attenuation 
coeffident. 

(unitless) 

1.23E·04 

ENTER 
Average vapor 

flow rate into bldg 
OR 

Leave blank to calculate 

O~ 

(Urn) 

bulk density. 

",' 

(glcm J) 

0' 

(unitless) 

Stratum A Total 
soil Thickness of porosity in 

effective vapor capillary capillary 
permeability. zone . 

k., La na 
(em2

) (cm) (cm1/em1) 

1.01E-07 17.05 0.375 

Stratum 
A 

Stratum 

effective effective 
diffusion d iffusion 

coefficient. coeffidenl. 

Dell/< O""e 

(cm2/s) (cm' /s) 

6.81 E{)3 I O.OOE+OO 

Infinite 

bldg. 

9.28E-04 

Unit 
risk 

factor . 

URF 

( ~tg/m\1 

NA 

Stratum 
C 

effective 
diffusion 

coefficient 
Oellc 

(em2/s) 

O.OOE+OQ 

Reference 

RIC 

2.1E-Ol 

ENTER 
StratumC 

soilwater· filled 
porosity. 

0 ' 

(emJ/emJ) 

Air-filled 
porosity in 
capillary 

0.122 

Capillary 

effective 
diffusion 

coefficient 
O~ 

(cm2;s) 
3.8SE·04 



Attachment E1·11. Johnson & Ettinger Residential Evaluation of Chlorofonn in Groundwater 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 

Chemical 
CAS No. 

(numbers only, 
nodashesJ 

67663 

ENTER 

Average 
soit! 

groundwater 
temperature . 

T, 
t C) 

22 

ENTER 
Stratum A 

SCS 
soil type 

[ ~:~~~: ) 

ENTER 
Enclosed 

space 
Iloor 

thickness. 

Lei '" 

Icml 

10 

ENTER 
Averaging 

time for 
carcinogens, 

AT, 
(yrs) 

70 

Exposure 
duration. 

(sec) 

9.46E .. 08 

Bldg. 
ventilation 

rate, 

5.08E .. 04 

ConVection 
path 

length, 

Icml 

15 

END 

Initial 
groundwater 

950E..{)1 

ENTER 
Deplh 

below grade 
to bottom 

of enclosed 
spacelloor. 

L, 

15 

ENTER 
Stratum A 

soil dry 
bulk density. 

Po' 

(glcm~ 

1.58 

ENTER 

Soli-bldg. 
pressure 

differential . 
• \P 

(glcm_s2) 

40 

ENTER 
Averaging 

lime lor 
noncarcinogens, 

AT~ 
(yrs) 

30 

Source­
building 

separation . 

L, 
(cm) 

794.5 

Area of 
enclosed 

space 
below 
grade . 

A, 

(cm2
) 

1.06E "06 

Source 
vapor 

1.26E"02 

Chemical 

Chlorofonn 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Totals must add up to value of LWT (cell G28) Soil 

Thickness Thickness stratum A 
Depth Thickness of soil of soil SCS 

below grade 01 soil stratum B, slratum C, 
Soil 

stratum 
directly above 

water table , 

EnterA. B.orC 

SCS soil type 
to water table , stratum A. (Enter value or 0) (Enter va lue or 0) soil type (used to eslimate OR 

LWT h... he he directly above soil vapor 

809.5 

ENTER 
Stratum A 
soil total 
porosity. 

" 
(unilless) 

0.375 

ENTER 
Enclosed 

space 
floor 

length. 

L, 

(em) 

1000 

ENTER 

E~posure 

duration 

EO 
(rrs) 

30 

Stratum A 
soil 

a:r-filled 
porosity. 

O· 

(emJ;cm~ 

0.321 

Crack­
to-total 

ratio . 

(unitless) 

3.77E-04 

Crack 
radius, 

0.10 

water table ermeability). 

809.5 

ENTER 
Stratum A 

ENTER 
Stratum 8 

sail water-filled 

ENTER 
Stratum B 

SCS 

ENTER 
Stratum B 

soil dry 

ENTER 
Stratum 8 
soil total 
porosity 

sai l water-filled 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stratum C 

sail dry 
porosity. 

0: 
(Cm J/cm J ) 

0.054 

ENTER 
Enclosed 

space 
noor 

width 
W, 

(em) 

1000 

ENTER 

Exposure 
frequency, 

EF 
(darstyr) 

350 

soil type 

~ 
~ 

ENTER 

Enclosed 
space 
height. 

H, 

(cml 

366 

ENTER 
Target 
risk lor 

carCinogens. 
TR 

(unitless) 

I .OE-06 

bulk density. 

Po ' 

(g/cm~ 

ENTER 

Floor-wall 
seam crack 

width . 

(eml 

0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THO 
(unitlessJ 

Used to calculate risk·based 
roundwaterconeentrat lon. 

" 
(unitless) 

ENTER 

Indoor 
air exchange 

rate . 
ER 

11 1h) 

0 .5 

porosity. 

0.' 
Icm3tcm3

) 

Stratum 8 Stratum C Stratum A Stratum A Stratum A 
soil soil effective soil soil 

air-filled air-filled totailluid intrinsiC relativeilir 
porosity. porosity. saturation. permeability . permeability. 

~ ~ ~ , ~ 
(cm3/cm3

) (cm3/cm3
) (cm% mJ

) (cm2) (cm2) 

ERROR ERROR 0 .003 1.01 E..{)7 0 .998 

Crack Entha lpy 01 Henry·s law Henry·s law Vilpor 
depth vaporiziltionat constantal viscosity at 
belOW ave. groundwater ave . groundwater ave . groundwater ave . soil 
grade , temperature . tempera ture. temperature . temperature . 

~ ~m ~ ~ ~ 

(cm) (cal/moll (atm-m~/mol) lunitlessl Is/cm-s) 

15 7429 3.22E-03 1.33E-OI 1.79E"{)4 

Average 
vapor 

Ilowrate 
inlobldg., 

O~ 

(cm3/s) 

9.9SE"01 

Crack 
effective 
diffusion 

coefficient. 
De~'" 

(cm2/s) 

1.68E-02 4.00E +02 

E)(ponenlof Infinite 
equivalent 
foundation 

Peclet 
number, 

exp(Per) 

(uni tlessl 

1.89E+64 

Indoor 
attenuation 
coefficient, 

(un~less) 

2.S3E-04 

~ 
~ 

ENTER 
Average vapor 

1I0wrate into bldg. 
OR 

Leave blank to calculate 

a~ 

(Um) 

Stratum A 

bulk density. 

Po' 

(g/cm~ 

soil Thickness of 
effectivevilpor capillary 
permeabil~y . 

k., La 
(cm2

) (em) 

I .OIE-07 17.05 

Stratum Stratum 
A B 

eflective effective 
diffusion diffusion 

coefficient. coefficient. 

De1'IA. De~B 

(cm 2/s) (cm2/s) 

1.68E-02 O.OOE+OO 

Infinite 
source 
bldg 

3.20E-02 

Unit 
risk 

factor , 

URF 

2.3E-05 

ENTER 

User-defined 
stratum A 
soil vapor 

permeabil~y . 

k, 
(cm2) 

ENTER 
StratumC 
sail total 
porosity. 

" 
(uniUessl 

Total 
porosity In 
capillary 

0.375 

Stratum 
C 

effective 
diffusion 

coefficient. 

O~, 

(cm2ts ) 

O.OOE"OO 

Reference 

RIC 

(mg lm~ 

NA 

ENTER 
StratumC 

sail water-filled 
porosity . 

0 ' 
(cmo/cm)) 

Air-filled Water-filled 
porosity in porosity In 
cilpillary capillary 

O, CZ H .. cz 
(cmJ/cm3

) (cm3/cm3
) 

0.122 0.253 

Capillary Total 
overall 

effective effective 
diffusion diffusion 

coefficient. coefficient. 

De~cz De\ 

(cm2tSj (Cm2/s ) 

6.72E-04 1 1.11 E"{)2 1 



Attachment E1·1 m. Johnson & Ettinger Residentia l Eva luation of Fluorene in Groundwater 

CALCULATE RISK·SASED GROUNDWATER CONCENTRATION (eoter 'X"lo ·YES· box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (eotor ·X· ill ·YES· box and ioitkllgroundwalor conc. below) 

YES X 

ENTER ENTER 
loil ial 

Chemical groundwaler 
CAS No cooc .. 

(numbers only. Cw 
no dashes) (ltgIL) 

100EO\ Fluorene 

ENTER ENTER ENTeR ENTER 
Depth Tota!smustadd uptova!ueoflwr (cell G28) Soi! 

A~erage bolowgrada 
Depth 01 soli 

groundwater 
temperature. 

below g lado 01 soil stratum S. strat ... m C . stratum SCS soil type 
spaco noor. to wat~r tablo. stratum A . (Enter val ... e or 0) (Eoter ~alue or 0) directly abova soill','pe (usad to estimate 

T, 
(~C) 

I F lm h... hB hc waterrable. directly above soil vapor 

lem) (em (em) (em) (Enter A, S. or C ermeabililY! 

e09.5 

ENTER ENTER EHTER EHTER 
Stratl.lm A Stratl.lm 8 

ENTER 
StratumS 

ENTER 
SlJatumA 

ses 
soiltypa 

soil dry 501ltOlai soilwater·filled SCS soil dry 
bulk density. 

[ ~:::~~~ ) ", 
(g/em") 

porosity . 

o· 
(unitless) 

porosity. 

O · 

(cm1;em1 

bulk density. 

" (g/cm1 

0.375 0 .054 

ENTER 

space 
lIoor 

th ieknoss. 

l.~ 

(cm) 

ENTER 

Soil-bldg. 

diff"Heolial. ,p 
(g/em-s') 

EHTER 
Enclosed 

Hoor 
langth . 

l , 

(em) 

"'00 

ENTER ENTER EHTER 
Avoraging Avoraging 

time lor timolor Exposure 
carc inogens. nonearcinogens. dUfation. 

ATe ATm: ED 
(yrsl Iyrs) 

70 30 

ENTER 
Enclosed 

space 
floor 

width . 
w, 

(em) 

H)OO 

ENTER 

space 
haight. 

", 
(em) 

366 

ENTER 

Floor-wall 
saam craek 

width . 

(em) 

0' 

ENTER ENTER ENTER 
Target Targothazard 

Exposure risk for quotient for 
fraquency . carcinogens . noncarclnogans. 

EF TR THQ 

(dayslyrl (u n~less) (unitlessl 

Used to ealcula te. isk-based 
g/oundwatorconcontrat ion . 

ENTER 
StratumS 
soiltatal 
porosity. 

0' 
(unitlass) 

ENTER 

airaxchange 

ER 
(IIh ) 

05 

ENTER 
Slfatl.lm 8 Stra tum C 

soitwater-filled SCS 
porosity. 

O · 
(eml;em~ 

ENTER 
Avoragevapor 

lIow rato into bldg. 
OR 

Loa~e blank to calculate 

a~ 

(Urn) 

OR 

ENTER 
SlJatl.lmC 

soil dry 
bl.llkdonsity. 

p, 

(9Iem~ 

5trarumA 
soil vapor 

permeability. 
k, 

(em') 

ENTER 

porosity. 

0' 
(unit less) 

Soulce­
building 

soparation . 

soil 
air-Hllod 
porosity. 

0' 

(cm ';cml 

soil 
air-fillod 
porosity. 

0,' 
(cm' /em' ) 

soil effectivo 
totaillu id 

saturation. 

SOil 
intrinsic 

permeability. , 
soil Thicknassof porosity in 

E~posufll 

duration. 

(seel 

Bldg 

l , 

(em) 

space 
below 
grado . 

A, 
(em' ) 

ralio. 

(unitloss) 

rolative air effective ~apor eapillary capillary 
permeability. permeability. porosity. 

0.' 
(em' /em') 

S" 
(em' /em") 

k" k. L... n .. 

(eml (em' ) (em' ) (cm) (cm11(;m,) 

ERROR 0 .003 1.01E-07 0 .998 

Crack Enlhalpyof Henry's law Henry's law Vapor 
depth vaporiza tion at ~i scosity at 
below a~e . g/oundwater avo . groundwater a~e . groundwater a~e . soil 
grade . temperature. temperature . temperatu,e. temperature. 

Z .... ", c\Hvrs Hrs H'TS )ITS 

(cm) (eaUmol) (a tm-m'/mol) (unitloss) (s /cm-s) 

1.01E-07 

Str3tum 
A 

affecti~e 

diHusion 
cooHicient. 

O~. 

(cm ' /s) 

offoctivo 
diffusion 

coeHicion t. coefficien t , 
Doll, DoIIC 

(cm1Is) (cml/s) 

ENTER 

porosity . 

0.' 
( eml/cm~ 

W atar-fillod Floo/· 
porosity in porosity in 
capillary caplIIafY 

perimeter. 

0... O",u X""", 

(em'/cm') (cm'/cm') (em) 

4 .000 

Capillary Tota l 
zono 

oHoctivo DiHuslon 
path 

coofficiont. coofficient. length . 

O' «u D, w
1 l4 

(cm' l s) (cm' / s) (cm) 

I 5 .0eE~04 1.06E +06 16.112 O.OOE+OO O.OOE+OO I 5.24E-04 1 4 .e2E..Q3 ! 794.5 

path 
lel'lg \h. 

l , 

(em) 

Source 

rad ius. 

(em) 

A~erage 

vapor 
flowrale 

into bldg .. 

O~ 

(cml/s) 

Crack 
eHeetj~e 

diHusion 
cooHiciool. 

cO"'" 

Area of .. ,. 
(em' ) 

Exponontof 
e<:!ui~alent 

foundation 
Peelet 

numbor. 

OXPIPo') 

(unitless) 

indoor 
attel'luation 
coofficiont . 

(unitless) 

bldg. 
factor . 

URF 

(1Iglm ')-' 

R,e 
(mglm,) 



Attachment E1·1n. Johnson & Ettinger Residential Evaluation of MEK (2·butanone) in Groundwater 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (onter ·X·;n ·YES· box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (on tor · X· ln · YES· box and in~ial groundwator eone. bo low) 

YES X 

ENTER ENTER 

Chomical g.oundwator 
CAS No. cone .• 

(numbe" only, Cw 
nodashesl ( lI-gI L) 

ENTER 

Avo.ago 
soW 

g.oundwator 
tomperaturo . 

T, 
(DC) 

Stratum A 
SCS 

ENTER 
Enclosed 

th ickness. L __ 

(cm) 

ro 

ENTER 
Averaging 

timolor 
carcinogens. 

AT, 
It'S) 

Exposuro 

(soc) 

Bldg. 
ventilation 

I 5 .08E~04 

Convection 
path 

length . 

L, 

(em) 

1.00E+00 

ENTER 
Dopth 

bo lowgrado 
to bottom 

ofonelosod 
spaeofloor. 

L, 

(em) 

Stratum A 
sail dry 

bulkdonsity. 

I', 
(glcml 

1.58 

ENTER 

Soil·bldg . 

difforont ial. 

" 
ENTER 

Avorag ing 
timofor 

noncalcinogons. 

AT,IC 
( m ) 

Source· 
building 

sepa.ation 

L, 
(em) 

794.5 

A.eaof 

spaCG 
below 
g.ade . 

A, 

(em') 

1.06E+06 

2.00E+00 

ENTER 

Oepth 
bGlowg.ade 

to water lable . 

Lm 

' ml 

Chomical 

Methylettw!ketone (2-butanone) 

ENTER ENTER ENTER 
Totals must addupto valuo ofLw,. (eeIlG28) 

Thickness 
Th ickness 

olso;1 
Thicknoss 

ol so;1 
stratumS. stlatumC 

stratum A . (Ente' value o. 0) (Ento. valuo o . 0 ) 

IlA hs hc 

r,m 

ENTER ENTER 
Stratum A StratumB StrarumB 
soil tatal sa ilwator-lillod SC5 so ildlY 
po.osity . 

" 
(unitloss) 

Enclosod 

noor 
lengtll . 

L, 

(cm) 

ENTER 

Exposure 
duration. 

ED 
(xrsl 

porosi ty . 

O· 

(cm3;cml 

0 .054 

space 
noo. 

width . 

W, 

(em) 

ENTER 

Exposure 
frequonex. 

EF 
(days'Y'l 

30 350 

Stratum A 
50;1 

air·filled 
po.osity. 

O· 

(eml ;eml 

soil 
air· filled 
po.osity. 

" (Cm3;cm') 

soiltypG 

~ 
~ 

Enelosod 
space 
height 

H, 

(em) 

3" 
ENTER 
largGt 
risk for 

earcinogens. 

TR 
(unitless) 

bulkdonsity. 

", ' 

(g/eml 

ENTER 

width. 

(em) 

0.1 

Targethaza.d 
quot;ent for 

nonearcinogons. 

THO 
(un~ less) 

USGdto caleulate" sk-based 
roundwaterconeel'ltrat'on . 

soil 

poros~y. 

0.' 
(cm' l cml 

effective 

saturation. 

S" 
(cm

3
' eml 

0.321 I ERROR I ERROR 0.003 

ENTER 

Soil 

di.oetlyabovo 

wato.tablo. 

(EntorA. B. orC 

Sirarum B 
soil lolal 
porosity. 

" 
(unitless) 

ENTER 

a;r,uchangG 

ER 

( lIh) 

0.5 

Stratum A 
soil 

intrinsie 
permeability. , 

(eml 

1,01E-07 

ENTER ENTER 
Soil 

stratum A 
SCS 

5C5 soiltYPG 
soli typo {usodtoGstimate 

directly above soil vapor 

water table 

ENTER 
Stra tum B 

soilwater·fi lled 

ENTER 
StratumC 

SCS 
porosity. 

0 ' 

(cm 3;cm l 

St.alumA 
soil 

ENTER 
Avorage vapor 

now rate into bldg 
OR 

l eave blank to ealeulate 

O~ 

(Urn) 

.elativGalr offeetivevapo. 
permeability. permeability . 

.. "-
(em') (em' ) 

0.998 

Enthalpy Of Henry's !aw Honry'slaw Vapor 
Stratum 

A 
effoctive 
diffusion 

ratio. 

(unities') 

Crack 
radius. 

(cm) 

depth vaporization at eonstanlat viscosityal 

grado . 

'-­(cm) 

Average 
vapor 

flolYra te 
inlobldg 

O~ 
(cml ,,) 

1 9 .95E+Ol 

ave. groundwater ave . groundwator eve . groundwaler ave . 50it 
tompo.aturo . 

(eaVmol) 

8.269 

Crack 
effeetive 
diffusion 

coefficient . 

(cm ' /s) 

tomporature, 

H" 
(atm-mlfmof) 

4.84E'{)5 

temperature . 

H' rs 

( un~lessl 

2.00E·03 

temperatu.e . 

(s /em·s) 

E~ponent of Infin~e 

oquivalen t 
foundation 

Peelot 
numbGr. 

u PIPer) 

(unr!!ess) 

5.25E+82 

attenuation 
eoefficiont. 

(un;tless) 

1.31E-02 

Infinite 

bldg. 

OR 

ENTER 
StratumC 

soil dry 
bulkdonsity. 

P. 
(g/cml 

eapmary 

L. 
(cm) 

Stratum 
B 

diffus ion 

ENTER 

soil vapor 
pormeability. 

'. 
(cm2

) 

ENTER 
Siratum C Stratum C 

porosity. 

0' 
(unitloss) 

porosityil'l 
capillary 

Stratum 
C 

effoet ivo 
diffusion 

soilwatel·filled 
porosity 

0 ' 

(cml ;cml 

Water·filled Floor· 
porosity in porosity ;1'I 
capillary capillary 

perime te •. 

fl." 0" ", XOO'"," 
(cm3 ' em') (em" eml (eml 

0 .122 0 .253 4.000 

Capillary Total 

effective effeclive Diffusion 
diffusion path 

coefficient. eoeffieiGnt. eoefficiont. coefficient. length. 

Oowa O"e D' w DO"T L. 

(Cm
'
,S) (em' /s) (cm' / s) (em' l s) (cm) 

O.ooE+oo 

risk 
factor . 

O.OOE+oo 

Reference 

Rrc 
(mglm l 

8.78E.{)4 I 1.01E.02 I 794.5 



Attachment E1-10, J ohns on & Ettinger Residential Eva luation of Methylene Chloride in Groun dwater 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (MIO. ' X' in - YES' box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (a nlar 'X- in -YES' box and Inrtial groundwater conc. billow) 

YES X 

ENTER ENTER 
Initial 

Chomical gloundwatol 
CAS No. conc .. 

(numbolsonly. Cw 
nodnhesl (lIg/l) 

Averago 

660EOt 

Dopth 

bolowglado 

ENTER 

Depth 

Methylene chloride 

ENTER ENTER ENTER EHTER 
TOlals must add up to value 01 LWT (ceIlG28) 

Thickness 01 soi l 01 soil Soil ses 
gloundwator 
tampolatule . 

balow 91ado stlatum 8 . stlatum C. stlatum SCS solltypa 
spacafloor. to walO, table. stratumA. (Entorvaluoo.O) (Entorvall,laor Q) d ireetlyabovo soiltypa (used to eslimate 

T, 
(oCl 

L, LWT hA h! hc wateltablo , directly above soil vapor 

(cm Entef A. 8. or C water table ormoabilityJ 

EN1l:R 
SlratumA 

ses 
soil type 

[ ~::~&I~~ ] 

EN1l:R 

space 
floor 

th ickness. 

(cm) 

Stratum A 
soildlY 

bulkdonsity . 

"0 
(g/cm~ 

ENTER 

Soil-bldg. 
pressure 

difforential . ,p 
(o/em'51

) 

porosity. 
0 ' 

/unitloss) 

Enclosed 
spaee 
floor 

length. 

L. 
(em) 

"00 
ENTER ENTER ENTER 

Averaging Averag ing 
time lor time lor Exposure 

carcinogens. noncarcrnogens. duration . 

ATc ATNe ED 
(rrs) 

70 

Expos ure 
duration. 

(seo) 

(yrs) 

Source· 
build ing 

soparation . 

(cm) 

(yrs) 

soil 
air·!illod 
porosity. 

0: 
(cm1/cml 

porosity 

0: 
(Cmllcm~ 

ENTER 
Enclosed 

space 
floor 

width. 

W. 
(em) 

'000 

Stratum B 
ses 

soil type 

( ~:~:!:: ) 

ENTER 

Enclosod 
space 
holght. 

H. 

(cm) 

366 

StratumB 
5011 dry 

bulkdonsity. 

Po 
(g/em') 

ENTER 

Floor·walt 
seamerack 

width. 

(cm) 

0.' 
ENTER ENTER ENTER 

Targel Targatha:zard 
Exposure quotient for 
frequency. carcinogens. nonca.cinogens. 

EF TR THO 
(days/yr) 

Slfa tumB 
soil 

air-lilled 
porosity . 

0." 
(cml /cm) 

(unitiess) (unilloss) 

Usodtocalculatorisk·basod 
roundwa tefconcentration . 

soil 
air·/illed 
porosity . 

0.' 
(cm' /cml 

effective 
totailluid 

saturation. 

po.osity. 

o· 
(unitiess) 

ENTER 

Indoor 
air exchange 

,. 
( I /h l 

0 .5 

intrinsic 
permeabil ity . , 

(cm') 

POfOSity. 

0: 
(cm1Iem') 

StratlimC 
ses 

soil type 

[ ~:~e:: ) 

ENTER 
Average vapor 

1I0wrateintobldg 
0. 

Leave blank 10 ealculalO 

0 •• 
(lim) 

rolativea ir effoctive vapol 
permeability. pelmeabil~y . 

k,. k. 
(em') (cm~) 

I 9.46E+08 794.5 0.321 I ERROR I ERROR 0.003 1.0IE·07 0.998 t .Ot E·07 

Sidg. 
ventilation 

space 
below 
grade . 

A. 
(cm1) 

S.08E+04 I 1.06E+06 

Convaction 
path 

length. 

L, 

(cm) 

S.29E+Ot 

Crack-

rallo. 

U7E-04 

radiuS. 

(em) 

0.10 

Crack Enthalpy 01 Henry's law HenlY's law Vapor 
depth vaporization at constant at viscosity at 

avo. groundwater ave. groundwater ave . groundwater 
grade. temperalure . tomperalure , l emparature . tempefature . 

Z",. "" <\H. TS Hrs H'IS )Irs 

(cm) (ca l/moll (atm-m' /mol) (unitless) (alcm·s) 

" 
Avorago 

vapor 
flow rate 

into bldg .. 

a~ 

(cm' l s) 

9.9SE+OI 

6 .906 

coefficient. 

D­
(cm' l s) 

1.94E-03 

craCk. 

A"."" 
(cm' ) 

8.01E· 02 t .79E-04 

Exponent 01 Inlin~e 

oquivalent 
founda tion 

Peclet 
number . 

e~p(Pe!) 

( un~les s ) 

I .S4E+66 

source 
Indoor 

coelfieiont . 

(unitloss) 

2.48E·04 

Stratum 
A 

coeffic ient. 

D", 
(cm' /s) 

1.63E-02 

bldg. 

1.3tE·02 

0. 

soil dry 
bulkdMSity. 

Po 
(g/cm) 

capillary 

Lu 
(cm) 

17.05 

ENTER 

51ralumA 
so il vapor 

permeability. 
k, 

(cml ) 

pOfosity . 

0' 
/unitloss) 

porosity in 
capillary 

soilwater-lillod 
porosity . 

0.' 
(cml/cm ') 

W ater·filled Floor-
porosity in porosity in wa ll 
capillary capillary 

perimaler. 

0.", O~U X,,_ 
(cm'/cml (cm ' /cm') (cm) 

0.122 4.000 

Stralum Stralum Capil lary TOlal 
8 C zone overall 

effective effective effective effective Diffusion 
diffUSion diffusion path 

coefflcion t , coofficiont. coefficient. coofficient. length . 

O'~B O'~c 0 "'", 0 '\ L~ 

(cm' l sI (cm'/s) (cm' /s) (cm' /s) (cm) 

O.OOE+OO 

Unit 
f isk 

faclor, 

4.7E..Q7 

O.OOE+OO 

Releronco 

.,e 
(mglm i 

6.58E-04 I 1.08E ·02 I 794 .5 



Attachment E1 -1p. Johnson & Ettinger Res idential Eva luation of MIBK (4-methyl.2·pentanone) in Groundwater 

CALCULATE RISK· BASED GROUNDWATER CONCENTRATION (enter "X" in-YES- bOl l 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (onlor - X- in 'YES- bOK and initial groundwator conc. bolow) 

YES X 

ENTER 

Chemical 
CAS No. 

(numbers oniy. 
1'10 dashes) 

EHTER 

Averago ". groundwater 
tamperatura , 

T, 

rq 

ENTER 

SCS 

ENTER 
Enclosed 

floor 
th ickness. 

(em) 

ENTER 

groundwater 
cone .• 

Cw 
( ~gtL ) 

1.35E+OI 

EHTER 
Dopth 

below grade 
tobonom 

ofonclosod 
space floor . 

l , 

" 
ENTER 

soil dry 
bulkdonsity. 

Po' 

(g/cm) 

1.58 

ENTER 

Soll·bldg. 
pressufll 

differential . 
.P 

(g/em.s l ) 

Avoraging Averaging 

ENTER 

Dapth 
bolowgrade 

to wa ter table , 

l m 

'om 

609.5 

ENTER 
S~ratumA 

so ~ lotal 
porosity. 

" 
(unit less) 

0 .375 

EHTER 
Enclosed 

1100r 
..ngth. 

l , 

(em) 

ENTER 

time lor l imo lor EKposure 
carcinogens. nonearclnogans. duration . 

ATe ATNe ED 
(yrs ) 

Exposure 
dUration. 

(sec) 

Bldg. 
... entil'tlon 

ral • . 

Convection 
path 

length. 

l , 
fem) 

15 

IX'S) 

30 

Source­
building 

separation , 

l , 

(cm) 

enclosed 
spaeo 
belOW 
gradEl . 

A. 

(em1
) 

I.06E+06 

Sou'ee 

6.5OE·OI 

30 

StralumA 
soil 

air-lilted 
porosity . 

.: 
(cm'/cmi 

aroa 
ratio . 

(unitlus) 

radiu s. 

(em) 

Chomical 

MethyHsobutylkelone (4-methyl-2-penlanone) 

ENTER ENTER ENTER 
Totals mu$l add up to valuo of Lwr (ceIIG2S) 

Th ickness Thicknoss 
of so ~ 

01 soil stratumS. SlfatumC. 
stratum A. (Enter valuo or 0) (Entor valuo or 0 ) 

h ~ ha hc 

' om 

609.5 

ENTER 
Stratum A 

porosity , 

.: 
(em ' /em) 

0 .054 

ENTER 
Encloud 

"" vMlth . 
W, 

(em) 

ENTER 
StratumB 

SCS 
soil type 

[ ~:,:: 1 

ENTER 

Enclosed 

height 
H, 

(em) 

ENTER 
Stratum B 
so~ dry 

bulk density. 

",' 

(g/em) 

ENTER 

Floor-wall 
soamerack 

width . 

(em) 

ENTER 
Target Targethal/l rd 

Exposure ri sk lor quotient lor 
IrequElney. eardnogElns. nonearelnogElns. 

EF TR THO 

356 

Stratum B 
soil 

alr_lillod 
porosity. 

0.' 
(cm ' /cm) 

ERROR 

(unitless) (unitlns) 

1.0E-06 

Usod to calcu late l isk-based 
roundwatercencentrallOn. 

S\latumC 
soil 

ab.fillod 
porosity. .' (cm1;cm1 

SttatumA 
effective 
tOlall1uid 

saturation. 

S" 
(em'/em) 

ENTER 

d iractlyabova 
watortablo , 

EnterA. B. orC 

ENTER 
Stratum B 

porosity. 

" 
(unitloss) 

ENTER 

Indoor 
ai r exchange 

ER 

/1 /1"1) 

StralumA 
soil 

Intrinsic 
permeability , 

k, 

/em1
) 

1.01E-07 

ENTER EHTER 

stratum A 
S CS 

SCS soil typo 
so~type (usodto esllmoto 

drrocUyabove soil vapor 

ermeabi!" ) 

ENTER 
StratumB 

porosity, 

0.' 
(cm]/cm) 

EHTER 
StratumC 

S CS 
soil type 

[ ~~~:: ) 

EHTER 
A~erage vapor 

110wrate Into bldg. 
OR 

Loaveblankto ealeulate 

(Um) 

Sualum A Siratum A 
soil soil 

rolativaair alfoelive vapor 
pElrmeability. pormoability. 

" k. (cm1
) (em 1

) 

0.998 t .0IE-0 7 

Stralum 
Crack Enthalpy 01 Henry's law Henry's law Vapor A 

effeetiv. 
diffusion 

eooffieient. 

depth ... aporizalionat yiseosityal 
belOW avo . groundwater av • . groundwater avo. groundwater avo. soil 
grade. tompora tUfe . temperaturEl . temperature . temperalure . 

Z<,.", :'\H~ r s Hrs H'" ...,. , 

(em) /ea Vmot) (Dtrn-m' /mol) (unitlus) (e/cm-s) 

" 
Average 

nowroto 
into bldg .• 

O~ 
(em'/s) 

I. t7e-Q4 

effoctive 

coefficient. c rack. 

Exponontof Inrltlite 
equiValent 
foundation 

Peelet 
number. 

OKp(PO') 

(unitless) 

sou,ee 
itodoor 

coofficient. 

(unitless) 

D·~. 

(cml /s) 

Infi nite 

bldg. 

c ........ 
(l1IIlm) 

SlfatumC 
soijdry 

bulkdonsity. 

",' 

(gtcm) 

capill ary 

(cm) 

ENTER 

soil vapor 
pormeabillty. 

k, 

(cml ) 

StralumC 
soil total 
porosity. 

" 
(uMless) 

Total 
porosity in 

eapillary 

StratumC 

porosity. .. ' 
(cm'lcm) 

Air-lilled WOlter-filled Floor· 
porosity in porosity in W311 
capillary capUiary 

perimetor, 

0....... 0" ..... XCI'" 
{cm' l cm1 (cm'lcm1 (em) 

, 000 

Stralum Stratum Capillary Total 
B C ov.r. 1I 

ElffElctNa effective effect ive Diffusion 
dIffusion diffusion dilfu,ion palh 

coeffkient . coeffic ient, eoofficient, coefficient . langth . 

O,wa D" c D '~ 0 ' · T L, 

(em?/s) (em?/s) (eml/s) (em1/s) fcml 

o.ooe+oo 

risk Relerene. 

RIC 

(mglm) 

3.0e+oo 

5.99E..(J4 1 8.SSE-03 ! 



Attachment E1 .1q. Johnson & Ettinger Residentia l Evaluation of MTSE in Groundwater 

CALCULATE RISK·BASEO GROUNOWATER CONCENTRATION (tn!Elr 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREME NTAL RISKS FROM ACTUAL GROUNOWATER CONCE NTRATION (tn l " 'X' in 'YES' box and Initial groundwa!Elr cone. below) 

YES X 

ENnoR ENTER 
Initial 

Chemteal groundwa!tr 
cone., 

(numb~H' only. Cw 
nodasnas) (j.g/LI 

1634044 .,.,.. 
Average 

groun.dwa!er 
tomperature. 

T, 
(0C) 

" 
ENTER 

SlJatumA 
SCS 

soil type 

( ~:.!':~ 1 

255E+00 

ENTER 
Oepth 

below grade 
10 bottom 

of enclosed 
space floor . 

L, 

,m) 

15 

ENTER 
Stratum A 

soil dry 
bulk density, 

.­
(g/em; 

ENTER 

Oc:tpth 
bc:tlowgrada 

to_lorlablo . 

L~ 

809.5 

ENTEFI 
Stratum A 
loOiltolal 
porosity , 

" 
II/nitless) 

1.58 0.375 

ENTER 

thickness. 

L_ 

(em) 

10 

ENTER 

Soil·bldg. 
prassure 

dcffarantial. 
.\P 

(g/em·sl ) 

" 

ENTER 
Enclosed 

flo" 
lengtn. 

L, 

(cm) 

10" 
ENTER ENTeR ENTER 

Averaging Averaging 
time lor time fo r Ecposure 

earc/nognns. nonearcinognns. duration . 
ATc AT,/(; EO 
{Xrs} fm) (yrs) 

10 

Exposure 
duration. 

/sac) 

Bldg. 
ventilalion 

ra te. 

a~_. 

(em!!s) 

I 5.08E+04 

Convection 

P'~ 
length. 

L, 
(em) 

30 

L, 

(em) 

Afoaol 
anelosed 

space 
bc:tlow 
grada. 

A, 
(Cm') 

Sourcc:t 

30 

ai'.lillc:td 
porosity. 

'o' 
(cm3/em) 

CraCk· 

ratio . 

317E-04 

Crack 
radius. 

(em) 

MTBE 

ENTER ENTER ENTER 
TOlals must add up to value ofL"" (eeIIG28) 

"Thickness Thickness 
TnicknlJ$S olloil 

01 soil stratumB. stratumC . 
stra lumA, (Enter valua orO) (EnlervalueorO) 

hA ha he 

809.5 

ENTER 

porosity. 

0: 
(em3/em; 

ENTER 

110o, 
widlh, 
W, 

(em) 

'000 

cm) (cm 

ENTER 
Stla tumB 

SCS 
soil typo ( ~=:.~~ ) 
ENTER 

Enclosed 

height, 
H, 

fcm) 

366 

ENTER 
Stratum B 

soli dry 
bulk density, 

",' 

(g/cm3
) 

ENTER 

Floor-waN 
seamcraek 

width. 

(em) 

0' 

ENTER ENTER ENTER 
Talge t Targnthazard 

EtpClsuro risk for quotient for 
fr oquoncV. eareinogens. noncarclnogons. 

EF TR THQ 

(daXs/X') (unitloss) (unitioss) 

350 

soil 
ai,.filled 

porosl\Y. 

'.' 
(eml/em~ 

Cr"ck 
doplh 
below 
grada, 

Z.~ 

(em) 

15 

Averago 
vapor 

fIowrato 
Into bldg .• 

Q~ 

(cm1/S) 

I .OE·OG 

Used to calculate risk-based 
grol.lndwa terconcltntration. 

a i"lilled 
porosity. .' (em1;em) 

affectivo 
tolalflu ld 

saturation. 

~. 
(cm" em; 

Enthalpy of Henry's law 
vaporization at 

avo. g roundwater av • . groundwater 
temporature . tompElfa luro . 

"H"u Hrs 
(caVmoi) (1I1m-m'/mol) 

1.139 

effeclive 

eoefficiont. 
0-

(em'/s) 

5.52E-Q4 

craCk. 

"'-­
(em' ) 

ENTER 

slratum 
direeltyebove 

watertablc:t . 

EnlElrA. B . orC 

ENTER 
Stratum B 
soiltolal 
porosity . 

" 
(uniUass) 

ENTER 

Indoor 
air exchange 

EA 

( I /h) 

0.5 

soil 
intrinsic 

perm .. bility. , 
(em) 

1.0IE·07 

Henry'$tllw 

ave. groundwate' 
tompera ture. 

H'T! 

(unitloss) 

2.28E·02 

Exponent of 
equivalent 
foundation 

Peelet 
number. 

UP(Pe') 

(uni'lless) 

ENTER ENTER 

stratum A 
SCS 

SCS soil type 
soil type (used 10 c:tstimalc:t 

dnoetiyabovo soil vapor 

watortable permeability) 

ENTER 
StratumB 

soilwa!8r·filled 
porosity. 

0,' 
(em3Iem; 

ENTER 
Str"tumC 

SCS 
soil type 

( ~:::.~: ) 

ENTER 
Average vapor 

flow rate into bldg. 
OA 

Loava blank to elllcut .. te 

O~ 

(Lim) 

Stratum A 

OA 

ENTER 
StratumC 

5011 dry 
bulk density. ., 

(g/em; 

ENTER 

User-der;ned 

soitvapor 
p"meabllity. 

k, 

(emJ
) 

ENTER 
StralUmC 
soilioial 
porosity. 

" 
(unitlon) 

Total 
soil Thieknusof porosity in 

relative air effective vapor capillary capillary 
pElfmaability. permeability. 

k,.~ k., L", n", 

(em') {em' } (em) (cm'fcm~ 

0.998 

Vapor 
viscosity at 

temperature. 

(atem-s) 

t .0IE-07 

Stralum 
A 

effoehve 

coefficient. 

O··~ 
(emJ,s) 

17.05 

Stratum 
B 

offectlve 
diffusion 

coeNleion l . 

O'~e 

(em)/s) 

0.375 

Stratum 
C 

offective 
diffusion 

coofficlent. 

O'-e 

(em'/s) 

ENTER 
StratumC 

s(lilwaler-filled 
porosity , 

0,' 
(cm 3/em; 

Alr-filled Waler·filled Floor-
porosity,n porosity in 
capillary capillary 

pElfimllter. 

0 • . .,.. 0 .. <.1 x.._ 
{eml/cm; (cml/em) feml 

0.122 

Capill"ry 

effective 
diffusion 

coeffici~nt . 

0" 

(cm:;:) 

0.253 4.000 

Total 
overall 

offective Oifluslon 
diffusion path 

coefficiont . longth. 

0"', L, 
(Cm7/s) (cm) 

I 1.79E-04 O.OOE+OO O.OOE+OO I 6.90E-Q4 1 1.11E-Q2 1 794.5 I 

Inrnito 
Infini te 

indoor 
bldg. 

coefflClant . 

{unilless} 

2.53E-04 

Unit 

facto r . 

UOF 
!llg/m; " 

AIC 

(mg/m; 



Attachment E1 -1r. Johnson & Ettinger Residential Evaluation of Naphthalene in Groundwater 

CALCULATE RISK·BAS ED GROUNDWATER CONCENTRATION (enler "X.- in 'YES" box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATiON (enler 'X' in 'YES' bo. a nd Initial groundwaler eonc. below) 

YES X 

ENTER ENTER 
lnilla l 

Che~al groundwater 
CAS No. conc ,. 

~numb'u"only. C w 
nodash(ls) IItg/L) 

91203 3.50E-02 

ErmR 

Aver')ge 
soW 

groundwate r 
temperature. 

T, 

lOCI 

ENTER 
St<alumA. 

SCS 
soi l type 

( ;:::.:: ) 

ENTER 
Enclosed 

spaeo "" .. 
thic.lI.ness, 

l~. 
(em) 

ENTER 
Avetllglng 

time lor 

ENTER 
Oeplh 

belowgfade 
to bottom 

of enclosed 
space floor, 

l , 

om) 

15 

ENTER 
SWa.tumA. 

soli dry 
bulk density , 

", 
(gfem) 

ENTER 

Soll·bldg 
pronu .. 

diflelenlia.l. 
AP 

(grcm-t1) 

40 

ENTER 
Averaging 

lime lor 
ca rcinogens. nonearcinoganl 

ATc ATuc 
!yr') Crrs) 

70 

(sec) 

9 .46£+08 

aldg. 
ven\ilaliOn 

rate . 

I S.08E+04 

Convadion 
path 

lengill . 

L. 
(cm) 

30 

Source· 
building 

lOpara tlOn . 

(cm) 

794.5 

Area 01 

e tlclosed 

grada, 

A, 
(em' ) 

I.06E+06 

Source 

5.59E·OI 

ENTER 

Depth 
below grade 

to wate r table . 

l 'm 
om) 

809.5 

ENTER 
Stl1llumA. 
soit lotal 
POlosity . 

p' 

(unille nl 

0.315 

,..,... 
Enclosed 

space 
noo l 
kn~lk , 

l , 

(eml 

1000 

£N~" 

Expos ure 

EO 

fYls) 

30 

S IUlium A 
$oll 

a ir ·fillad 
porosity. 

O· 

(em3;em') 

0.321 

Crack· 
to·total 

(uniUeU) 

3.77E·04 

Crack 
r~dlu$, 

(tml 

Chemical 

Naphthalene 

ENTER ENTER ENTER 
Totals musta(!cI up to value 01 L"n (coAG28) 

Thickness 01 soil 01 sOil 
01 soil stralumS. $IralumC, 

s tralumA. (Enter vaiueo.O) (Entar v. luoorO) 
hA hll he 

'om 

809.5 

ENTER 
5111101umA. 

50llwater·lilled 
porosity . 

O· 
(cm);ern1 

ENTER 
Enclosod 

space 

Ylidlk , 

W. 
(em) 

100Q 

ENTER 

ENTER 
StratumS 

SCS 

ENTEft 

Enclosed 
s plloce 
height. 

H. 

(cm) 

366 

ENlt:A 
Targot 
risk for 

ENTER 
StratumS 

loildry 
bUlkdO:$ity. 

p, 
(g/e m) 

ENTIA 

Floor·wall 
seam crack 

wid\k. 

(cm) 

0 .1 

EHlER 
Tarllothazurd 

quotlenllor 
ftoquoncy , ca rcinClgans. noncarclnogons . 

EF TR THO 
(darslrr) (unitleU) (un iUon) 

350 

Stra tumB 

I.OE.()6 

U$Od to calculata ris k-based 
roundwater concontretion . 

StratumC 

ENTER 

Soil 
s tr a tum 

dlrectlyobove 
walertable. 

(Ente r A, B,orC 

ENTER 
StratumS 
soiltota! 
pOrOSity. 

p' 
(ttnitlen) 

ENTEA 

Indoor 
e;'uehange 

l lIole , 
ER 

Il/h) 

0.5 

SlralumA. 

ENTER ENTER 
Soil 

SCS 
sofltype 

soil type (usedloestlm-,e 
dlrocUyabove soil vapor 

e.meabilit I 

ENTER 
Stratum B 

soilwaler·fillod 

ENTER 
StratumC 

SCS 
soli type porosity. 

O · 
(cm'lem') 

Stra tum A 

( ~::o,=: ) 

ENTER 
Ave tllgo vapor 

flow rate into bldg. 
OR 

leaveblankto eakulate 
Q . 

(Urn) 

Stratum A 

OR 

ENTER 
StrotumC 

soil dry 
bulk dens ity. 

o 
p, 

(g/cm1 

ENTER 

Un f·deflned 

soil vapor 
permeability, 

k. 
(em' ) 

ENTER 
Stratum C 
soil total 
poros~y , 

po 

(un~Io55) 

Total 

ENTER 
StratumC 

soitwater·fillod 
porosity, 

0 0 

(em);cm) 

Air-fillG d Waler· flU, d Floor· StralumA 
e ffe cllve 
total nufd 

laturatiotl . 

soil soil 50~ Thld:nenof porosity In POlosity'n poros!lyln 
all·lifled 
porosity. 

0 ' 

(em1;eO'') 

a;r·fillod 
porosItY. 

Intrinsic 
permeability. 

k, 

(em2
) 

relati\'e ail e ffeClive vapoI eapil~ry capillary capillary capillary $eam 
pe,meability. permeabilrty, perlmetor. 

O · 

(em';em) 
k.. Ie,. lu n", 0.", 0.... X ... ", 

(em' ) (cm' l (em) (em3'em1 (em1/em) (em1/cm) (em) 

ERROR ERROR 0 .003 1.01E·07 

Crack Enthalpy of He nry"$law Henry's law Va po r 
depth vapo rization a! constanta! constant at viscosity a! 
below ave , groundwater ave. groundWater ave. lilloundwalOl a ve. soil 
grade. tompe'3ture . tomporl lure , temporature , temperahllo . 

Z ... "" aH~ TS H., H',. "'s 
(cm) (callmo1/ (lIo tm-m'ImOI) (unitl,ns) 19Iem-s) 

Average 
vapor 

fIowrato 
Intobldg_. 

O~ 

(cmJ/s) 

12,789 

CraCk 
effecW' 
diffusion 

coofficio"l. 
0-

fem l/s) 

9S4E·03 

3.87E..(}4 

4.00e"02 

160E·02 

Expon'ntof 
oquivl lont 
foundation 

Poclet 
number. 
UP(Pa) 

(unitless) 

199E+l13 

1.19E-04 

indoor 
attenua tion 
t;oo fftcient , 

(utlitless) 

1.0IE-01 

Stratum 
A 

offoctive 
diffusion 

coeffic ient. 

D'~" 
(cm"5) 

9 .S4E-03 

8 .73E·05 

0 .122 0.253 4.000 

Stra tum Stralum Capillary Total 
a C overall 

affa ctivo affective e ffe ctive e ffectivo Omusion 
diffus ion diffusion diffusion diffusion path 

cQefficlont. coa ffielent. cooffieient. coofficlenl. leng1h, 

o·w. D'~c D'~ D'~I L. 

(cm~/s) (cm'/s) (cm'~ ) (cm'}s) (cm) 

O.OOE+OO 

Unit 
,ok 

factol . 

URF 

('Lg/m~" 

O.OOE+OO 

Ref",nce 

RIC 

(mglm 1 

4.12£..(}4 ! 6 .41E"(}3 I 79~5 



Attachment E1-1 s. Johnson & Ettinger Residential Evaluation of Pyrene in Groundwater 

CALCULATE RISK· BASED GROUNDWATER CONCENTRATION (enler -X· in ·YES· bo~J 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION (ontor ·X· in ·YES· bo~ and I n ~lal groundwator eone. below) 

YES X 

ENTER ENTER 

Chemical 
CAS No. 

(numborscmly. 

no dashes) 

EHTER 

soiU 

Initial 
groundwater 

Cw 
("giL) 

600E-02 

ENTER 
Oeplh 

bolowgrade 
to bottom 

ENTER 

Depth 

Chemical 

Pyrene 

ENTER ENTER EN1l:R ENTER 
Totals muSf add up to valuo of Lw. (oa/l G28) 

Thicknoss Thlekness 
Thiekno\S of soil of soil Soli 

greundwaler 

IOmperah.l"'t. 

bOlow grado stratum B. stralum C. stratum 

spaeel1oor, 

" 
10 walor tabla. stra tum A . (Entor ~aluo or 0) (Entor value or 0) direetly abovo 

T, 

~CI 

L....,. h~ ha he wa lortablo, 

(em) (em eml Entor A. S. or C 

21 

ENTER 
Stra tum A 

SCS 
so il IYP9 

[ ~:::ft:: 1 

ENTER 

soil dry 
bulk donsity. 

p, 

(glem1 

809.5 

ENTER 

suillotal 
porosity. 

.' 
(unitiess) 

609.5 

ENTER 
StralumA 

soltwat.lf·fillod 

porosity , 

0: 
(emllcmi 

ENTER 
SualumS 

SCS 
soi!tyPe 

( ~:~:e,~: ] 

ENTeR 
StratumS 

soil(lry 

bulkdonsity . 

, ,' 
(glcmi 

0.315 0.054 

ENTER: 

space 
floor 

I"ickne$$. 

'-­(cm) 

10 

ENTER 

Soil-bldg . 
prossuro 

difllJrontial, 

" p 

(gofem's1) 

'" 

ENTER 
Enelo,od 

\paco 
1I00r 

limo'''. 

" (em) 

1000 

ENTER ENTER ENTI<R 
AvoraQing Avaraging 

timolor lima for EJPosuro 
eareinogons. noneareinog",ns. duration, 

ATe AT"C ED 

IXrs) (xrs) IX's) 

70 

Expo$uro 
durahon. 

(see) 

9.46E"06 

Bldg. 
vonlila tio 'l 

rate , 

Q ....... . 

(em'ls) 

I 5 .08E~04 

ConvectIon 
path 

longlh. 

(em) 

Sourco· 
building 

so pa.alion, 

" (em) 

794.5 

onclosed 
spa~o 

1.06E+06 

Sourco 

1.91E·02 

30 

SlmtumA 
so!! 

ail·rlllod 
porosity. 

0: 
(em3'cm~ 

0.32 1 

Crack· 

arlla 
lalio. 

/unrtloss) 

3.77E-04 

Clllck 
rmdius . 

(em) 

0.10 

ENTER 
Enelos,d 

spaeo 
floor 

\.\lid'''. 
w, 

(em) 

ENTEFt 

Enclosod 
spac", 

height. 

H, 
(cm) 

"6 

ENTER 

Flool·wall 
soamcrack 

wid th. 

(em) 

0 .1 

ENTER ENTER ENTER 
Tar901 Target hazard 

E~po'uro risk for quotiont for 
fr",quoncy , carcinogens. noncarcinogons. 

EF TR THQ 

(days'yrt luni!loss) (unitloss) 

350 

Stra tum B 
soil 

a lr· fillod 
porosity, 

n.' 
(cm'feml 

ERROR 

CraCk 
dapth 
bolow 
grado. 

Z ... "" 
(em) 

15 

Averago 

vapor 
flowlato 

into bldg .. 

a~ 
(cm1,s) 

9.95E+Ol 

1.0E-06 

Usodtocalculatorisk-basod 
roundwatoreoneontlation. 

SlratumC Stratum A 
etfectivo 

air· fillad tolailluid 
porosity. saturation, 

O.c S .. 

(cm'fcm') (cmllcmi 

ERROR 0.003 

Ef'lihalpyol Honl)"slaw 
vapo l lz8tionat constant at 

avo ground'MJtor avo . groundwator 
tempo.aturo . lampo/aturo. 

,\Hvls H,s 

(ea VmolJ (8 tm-m1' mol) 

20,543 

Crack 

effeetlvo 
dillusion 

coofficiont. 

0 .. • .. 

{cm~lsl 

4.41E-03 

7 .11E-06 

4.00E+02 

ENTER 
StrallJm8 
soit lolal 

porosity. 

.' 
(uniUoss) 

tENTER 

Indoor 
air e~chango 

ER 
(I/hl 

05 

SlratumA 

intrinsic 
pormoability , 

k, 

(em) 

1.0IE·Ol 

Honry'slaw 

IIve . gfoundwalor 
tomporalu/o. 

H' ts 

fun~loS5) 

E)(ponontof 
oquivalollt 
founda tion 

numb~r . 

filiP/PO') 

(unitloss) 

1.66E+245 

ENTER ENTER 
Soil 

stra tum A 

SCS 
SCS soillypo 

5011 type {usodlooslimala 

diroellyabove $oilvapor 

'MJter{able or,""al1llil 

ENTER 
SlralumB 

sOilwalor·filtod 

porosity. 

ENTER 
StratumC 

SCS 
soil typo 

0.' 
(eml1emi 

Stratum A 
soif 

,olatiYoalr 
p&rmeability , 

k" 
(eml) 

0.998 

Vapor 
viscosity at 

aVIiI.lioif 
tomperaturo. ,,, 

(e/cm·s) 

1.79E·04 

sourco 

indoor 
attonuatlon 
eoofficionl . 

(u nltloss! 

1.05E-04 

( ~::~ft;;: ] 

ENTER 
Avorago vapor 

1I0wtata Into bldg. 
OR 

Leavoblanktoealculal& 

O~ 

(Urn) 

Stra tum A 

offoclivllvapor 
permoability . 

k. 

(em1
) 

1.01E·Ol 

Stratum 
A 

etfoctivo 
diffusion 

eoaffieion t. 

,", 
(emI,,) 

4.41E·03 

Infinito 

bldg. 

2.03E-06 

OR 

ENTER 
StratumC 

soil dl~ 
bulkdonslty. , ", 

(glcmi 

ThickMuof 
capillary 

'. 
(em) 

17.05 

Stratum 
B 

diffusion 
coofficient. 

D' w
! 

(cm'ls) 

O.ooE+OO 

UM 
riSk 

laclor, 

URF 

NA 

ENTER 

soil vapor 
pormeabllity. 

k. 
(em~> 

ENTER 

soiltolal 
porosity , 

.' 
(unitioss) 

Total 
(XItos/tyin 

capillary 

0.375 

Stratum 
C 

offoctivo 
diffusion 

eooffociont, 
O,w

e 
(emlls) 

O.OOE+oo 

Rofol<:rneo 

RIC 

(mglm ,) 

I.IE·Ol 

ENTER 

sollwator.fillod 
porosity . 

0.' 
(eml'emi 

porosity in 
capillary 

0. t22 

Capillary 

offoctive 
dillusion 

cooffielent . 

," 
(em';:) 

Wator-fillod FIODt· 
porosity;n 

capillary 
porimotor. 

O~<l X.,.-
(cm3Iem~ (em) 

0 .253 4.000 

Total 

offoctivo 
dillusion path 

coo fficlent . longth . 

D'w, L. 
(em'ls) (em) 

1.84E-03 1 4.28E-03 ! 



Attachment E1·1t. Johnson & Ettinger Industrial Evaluation of Acenaphthylene in Groundwater 

CALCULATE RISK-BASED G~OUNDWATER CONCENTRATION (enler -X" In "YES' box) 

ves 

OR 
CALCU LATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enlel .~. in 'YES' box ~nd Inillal groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemic:~1 IIroundw"'\e. 
CAS He. COtlc .. 

(numbers-only. Cw 
noda$hu) htllill 

ENTER 

Avefalle 
$o ill 

IIroundwalGI 
lempe(;UUfG , 

T, 
~c) 

" 
ENTER 

SlratumA 
SCS 

t ~;~~~~ ) 

,Jm1" 
Enclosed 

spac, 

(cm) 

ENTER 
Avaraginll 

timefof 
carcinogens, 

AT, 

(Xrs) 

ElIpoSlile 
dUflation. 

(sec) 

Bldg. 
lIan!il~lion 

rato. 

Convection 
palh 

length. 

e. 
I~m ) 

ENTEA 
OepU, 

belowglo.de 
tob.ottorn 

01 enclOsed 
sp",cenoor, 

L, 

Icm) 

15 

ENTER 
Stroll/mA 

soli dry 
bulkdGnl ity. 

p, 

(1IICm~ 

IS' 
ENTER 

Soil-bldg, 
p"nu18 

dI""I.nl~l. 
,\P 

(II/cm.sl, 

ENTER 
Ave,."lnll 

lime lor 
noncarclnollons, 

AToc 
(m) 

Source­
buildlllil 

nparalion, 

L, 
(cm) 

794.$ 

Arnof 

spaCa 
below 
grade , 

A, 

(cm' ) 

Soulce 

ENTER: 

Oepth 
belowlI'adG 

to walorleble. 

Lm 
,ml 

809.5 

ENTER 
SlralurnA 
soil to tal 
porosity , 

"' 
(unitleu) 

0375 

ENTER 
EncloSed 

110" 
length, 

L, 
(cm) 

1000 

ENTIR 

E~posure 

dura lion, 
eo 

(x rs ) 

25 

Stratum A 
>on 

atr.filled 
palOSity , 

n' 
(cm' ;cm; 

o 3~I 

Cfaek_ 

aloa 
latlo. 

lunitlrns) 

l .77E·04 

Crack 
!Ddius. 

'.~ 
(cm) 

0 .10 

ChGmical 

Acenaphthene 

ENT1:R ENTER ENTER 
TOllils tnus/3dd up to v~lue oil"". Icell G28~ 

ThK:kness afsoil 01 sOil 
01 soil 5tf~lum a . s tratum C. 

stratumA. (Enlel villue 01 0) (Enler v3IuGo,0) 

h~ tI . hc 

r,m 

B09.5 

ENTER 
Slr.ltumA 

soilwater-lillod 
pOfosily. 

0 ' 
(cml;cm1 

0 ,054 

ENTEA 
Enclosed 

nODI 
WIdth, 

W, 

(cm) 

ENTEJt 

E~posuro 

lrequency, 
EF 

IdaXS' Xf) 

ENTER 
SlralumS 

SCS 
sodtyp. 

~ 
~ 

EJm1" 
Etlclosed 

spltce 
hel9ht, 

H, 

(cm) 

ENTER 
Tltfllet 
lisklor 

calcinollons 
TR 

(IInitlosM 

1.0E-06 

',m 

ENTER 
SI18h11'11 S 

soli dry 
bulk density 

.,' 
(II/Cm; 

EHTtR 

Flool-walt 
namclack 

width , 

(cm) 

ENTEIit. 
Talgettlaurd 

quolieill for 
noncarcillollons. 

THO 
lunillen) 

Usod to calculale lisk·based 
rOlindwatofconcenlration, 

ENTER 

s,' 
stratum 

dlrecttyGbove 
wat,.table, 

lEn/erA. B,orC 

ENTER 
SllalumB 
sOiltolal 
POIOSity. 

"' 

EHTER 

Indool 
", il exchange 

eR 
("h) 

0.5 

ENTER ENTER 
Soil 

s traturnA 
SCS 

soil type 
so~l"rpe (usodto osliml1to 

dlreCltyabove soil vapor 

waler/able IIIlmeabllity) 

ENTER 
StratumS 

soilwalGr·fillod 
porosrty . 

O · 
(cm';cm') 

ENTER 
ShalumC 

SCS 
solltypa 

( ~::~:: ) 

ENTER 
Average v3pol 

lIowrate tnto bldg 
OR 

leavablanktocalc:ulala 

a~ 

(Um) 

OR 

ENTER 
StratumC 

bulk da~ sity , 

p, 
{'iI/cml 

ENTER 

User·defined 
s tratum A 
~ll vapor 

Permeability. 

... 
(cml) 

ENl'1:R 
SlratumC 
sOil total 
POIOSity. 

"' 
{uni!lass! 

ENTER 
ShatumC 

so~walol-fined 

POIOSlty . 

0.' 
{cm'/cml 

StratumS 
.,,1 

a ll-filled 
palOSity. 

n.' 
(cm1lcml 

StratumC SuatumA 
offective 
tolalflu id 

saluratlOn. 

ShatumA St'atumA SlfatumA Total Watol-fillod Floo,-
soi, soli soil soli Thiclln-ess of pOlosrty ln POloslty ;n porosity in waH 

all·filled 
pDIOSily. 

n.' 
(cm'/cm; 

intrinsic 
".rmeebUity. , 

rotatr/eall aHactive vapor c.llpillalY capillary capillary c3pillalY 
pelmeabiltly , permeability, perimotal. 

k.. k.,. La n ... 0... 0.... X .. ..,. 
(cm' ) (cm') Ccm' ) Icm) {cm' /eml (em'/cm"l (cm'l~ml (cm) 

ERROR ERROR 0.003 1.0IE·07 0.996 

Crack Enthalpy of HCIIlly'S law Henry" lirw Vapor 
depth vaporinlionat lIiscosityat 
be/l)l\I alfe. grounctwrrler av • . grDundwa18, .ve. 'ilroUndW"af ave. soli 
llrado , lomporature , lernperalul8 . temperature. tempola lulII , 

Z".... dH. " H" H'TS (.Its 

(cml (caUmol) (e lm-mJ'mol) (unitless) (s/cm·s) 

AVOlailo 
vapor 

nowlato 
inlobldg .. 

a~ 
(cml/s) 

9.9$E~0' 

15.976 

Clack 
oHocti'la 
diffusion 

coeHicient, 
0 "'''· 

6.61E·03 

1.18E-04 

Are . of 
ClI Ck, 

~ , 85E·03 

E~ponanl 01 
oquivalent 
foundalion 

Peclet 
numbol. 
a:wp/pe~ 

luMIIISs} 

1.79E-04 

Indoo. 
attenuation 
coeffICient. 

luMlesS} 

1.01E·07 

Stratum 
A 

, " ,ctive 
diffusion 

coefficient. 

0'". 
(cm' /s) 

Infin llo 

bldll 

464E·04 

0 .375 0, 122 0.253 4,000 

St/ilium SllBlum Capillary 
C Qverall 

effeclive effective offectivo eHoctive DiffUSIOn 
diffusion diffusion diffusion diffusion palh 

coorrlCienl. coefficionl, coefficient. coolncient . longlh . 

0 ' · , O' · c D' · 0 ' ·, L. 

(cmlls) (cm' /s) {cml;s} (cm?/s) (cm) 

UM 
,ok 

faclor , 

O .OOE~OO I 

Reference 

Rrc 
(mglm; 

2IE·OI 

I 5 .02E-03 I 79~ . $ 



Attachment E1·1u. Johns on & Ettinger In du strial Evaluation of Chlo rofo rm in Groun dwate r 

CALCULATE. RISK·BASEO GROUNOWATER CONCENTRATION (ente' "X" In "YES" bo~) 

VES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION (enler ":<" in "YES· box lind Inill:.1 groundwater cone. below) 

ENTER 

Chemlc.1l 
CAS No. 

(numtar$onJy. 
nodnhu) 

ENTER 

YES X 

ENTER 

groundwater 

950E·Ol 

ENTER 
Oepth 

ENTER 

Chemieal 

Chloroform 

ENTER ENTER ENTER ENTER ENTER ENTER 
TOlalsmusliJdduplo vetueofLV/f (ca HG28) Soil 

Ave,age 
10iU 

groundwater 
temperatu,e . 

below grade Thickness Thickness suatumA 
o.plh Thickness (It $Oil Soil SCS 

(II enclosed below g'ilde s tliltum B. s trlltu .... C. SCS soil type 
space floor. to W3ier table , I l'illum A,. (Enler value or 0) (Enler value or 0) directly above 10 ~ type (used 10 esltmale 

T, 
rC, 

L, Lwr hI. h. hc wa ter table . directly"bove 50il vapol 

{cm (em em) (em /Enr.r A. B. o. C "1011"" labia ",tmeab.!!!!l'L 

22 

ENTER 
SIJatumA 

SCS 
se il type 

( ~~a::: ) 

ENTER 
Enclosed 

space 
floor 

(cm) 

'0 

" 
ENTER 

Stratum A 
soil dry 

bUlkde:sity. 

" (glcm1 

1.58 

ENTER 

Soll·bldg 
pressule 

differOl1/131. 
.P 

(g/em.,2) 

809.5 

ENTER 
S{ralu,"A 
soM lolill 
porosity. 

" 
(unitleu) 

0.375 

ENTER 
Enclosed 

space 
floor 

"n~lIh. 
L, 

(cm) 

'000 

ENTER EHTE'~ EN~R 

Averaging A~.raging 

time 10. time lor E_posufa 
carcinogen • . noneafcinogans. duration. 

ATe AT,, ~ EO 
lyrs) (x.s) (XII) 

25 25 

809.5 

ENTER 
SlralumA 

,oitwaler·lilled 
porosity. 

.: 
(cm1/eml 

0 .054 

ENlE~ 

El'lc\osl!od 
space 
lloor 

width, 
w, 

(em) 

ENTER 
SI.alumB 

SCS 

ENlEl\ 

Enclosed 
spilce 
he igh t. 

H, 

(em) 

ENTeR 
Sf/s/umB 
so~ dry 

bulk density . 

Po' 
(gleml 

ENTER 

Floor·wall 
seam crack 

width , 

(em) 

0.' 

EHlER ENTER ENTER 
Tatget Targath"urd 

E~posl,lre risk lor quotient fOf 
"eql.lency . carcinogens. noneareinogens, 

EF TR THQ 

(days/rrj (unitie,,) (unitl(lss) 

250 I .OE-06 

Usod10 ealeuU,te risk·basad 
roundwaterconcenlra!ion. 

ENTER 
St,al1.lmB 

po.osity. 

" 
{unitless} 

EHlER 

Indoor 
airuchango 

ER 

(1Ih ) 

0.5 

ENTER 
Str:.tumS 

ENTER 
SlriJtumC 

soilwa\ll·filiod SCS 
porosity. 

" (cml' em; 

ENTER 
Averllgovepor 

flow ra le Into bldg. 
OR 

Loaveblanktoealculate 
0 _ 

(Urn/ 

OR 

ENTER 
StriltumC 

soil dry 
bulk density. 

p, 
(glcml 

ENTER 

U$Or'(Ulllned 
5UatumA 
soil vapor 

permeability. 
k. 

(emf) 

ENTER 
StratumC 
50iltotal 
porosity. 

" 
(un~len) 

StriitumC 
sOilwate.-filled 

porosity. 

'.' 
{eml/eml 

Stratum A StratumS 
soil 

a lr·filled 
porosity . 

StratumC Stratum A 
effective 
totailluid 

sa turation , 

SttatumA Stratum A St,atum A Total Air·filled Wal llr·r~ted Floor-

Expo, u,e 
dUfa~l)n. 

(secl 

1 9 .46et-08 

Bldg. 
venhblion 

rille. 

I .02E .. 05 

Conv.ction 
path 

length , 

L, 

(em! 

Sou ... ,· 
bu,lI:!ing 

separation. 

(em) 

7945 

enclosed 
spata 
below 
g,ade. 

A. 

(cml) 

1.06E+06 

Source 

1.26E+02 

soil 
.ir·f1Ilad 
poro'ity . 

.: 
{cmll .. m~ 

0 .321 

Crack· 

area 
rallO. 

(uOIlIen) 

3.77E-04 

'-. (eml 

0 .10 

soil s oil so il soil Thk kMuof p"rosityln porosity In pOlosrtyin wall 
ail·filled 
porosity. 

intrinsic 
permeability . 

k, 
(eml) 

relalN-e.lII elfeetivevapof capillary capillary capIllary capiltary S8am 
permeabHrty. permeability . perimeter. 

'.' 
(cm1leml 

'.' 
(cm

J
le'"l 

k," k. Let nu fl.~ O~ U 4 .... 
(eml) (cm?) (em) (cml /eml {cm3lcml (eml /em; (cm) 

ERROR ERROR 0 .003 1.01E·07 0.998 

Crack Enlhalpyof Henry's law Henry's law Vapor 
depth vaporiz3tlOnat viscosityal 

ava. groundwafer aVII . groundwa~ av.. grourtdwal" 
grade. temperatulO . temperature. temperature . temperature . 

z..o", '\Hvls H'$ H'TS 1't5 

(cm) (callmol) (a tm-rn1Imol) (untlieu) Ig'cm'$) 

AYorage 
vapor 

flow/ate 
In to bldg .. 

0 _ 
(em1/s) 

9.95E+O l 

7,429 

Crack 
effectIVe 
diffusion 

coetlieient. 

1.6SE-02 

3.22E-(l3 

4.00E+02 

t .33E-O I 

Exponent 01 
equivalent 
foundation 

number. 
e>lp!p.r, 

(unitless! 

1.89E+84 

1.79E·04 

indoor 
attenuiltion 
eoelflclenl. 

(uniliess) 

1.01E·07 

Suatum 
A 

effec tNe 
diffusion 

coefficient, 
D~, 

(cm2,s) 

1.6SE-02 

tnfin," 

bldg. 

1.60E·02 

17.05 0.375 0. f22 0.253 4,000 

CapiQ,,,y Total 
oYerall 

e ffeetiYe e ffective Olffusion 
d,ffusion dotfusion dotfusion path 

coemcient. coefficient , coefficient, coemciant. length, 

O'Wa 0" (: 0..... 0" 1 L. 
(Cml/S) (eml/I) (cm2/s) (cml,,) (em) 

O.OOE+OO 

Unit 
risk 

lactor. 

2 .3E·05 

O.OOE+OO 

Relerence 

ROC 

{mglml 

6.72E-(l4 I 1.I1E-(l2 I 794.5 I 



Attachment E1 -1v. Johnson & Ettinger Industrial Evaluation of Fluorene in Groundwater 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (ente, 'X'ln 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter -X" In -YES' box ar'ld Initl~1 groundwater cone. below) 

ENT£R ENTER 

Chemic", 
CAS No. 

(numberlonfy. 
nod3ShoS) 

86737 

IMial 
groundwator 

Cw 
C .. gIL) 

100E·01 

ENTErt 
Deplh 

below grade 
lobonom 

x 

ENTER 

Depth 

Chomieal 

Fluorene 

ENTeR ENTER ENTeR 
TOla($ musl add up to valua or LWf (ctll (;28) 

Thickneu 
ThIckness 

0ls01l of so~ 

ENTeR ENTER 

So~ 

ENTER 
Soil 

$t!"lumA 
scs 

Ave,age 
soill 

g'oundwatel 
tempe.atu'e , 

T. 

01 eneloUd below glade of soli striltum 8 . s tlllllu," C, sl.alum soil type 
space noor . to W3ler table . s lratum A, (Enter value or 0) (Enter value or 0) direelly above soil type (used 10 eslimale 

L~ LWT h~ h. hc _10' lable , dl'oelly alx>ve so~ va po. 
(oC) (em) (em (em Entel A. B. or C walor lable J6rmeabi~ty) 

ENTER 
SIr.lumA 

SCS 
soiltype 

( ~~~~ 1 

ENnR 
Enclosed 

space 
floo' 

thickness . 

(cm) 

10 

E"NTER 
Averaging 

lime lor 

\5 809.5 

ENTER 
5trotumA 

soil dry 
butkdansrty. 

",' 

(Olem1 

ENnR 

Soil·bldg. 
pressure 

differefl/ioJl. 
d P 

(Olem'sl) 

ENTE"R 
Averaging 

lime for 

ENTER 
Stratu",A 
soil tolal 
poroSIty , 

" 
(unrltass) 

0.375 

ENTER 
Enclosed 

1I00r 

/eng/h. 

L, 
(cm) 

1000 

ENTER 

carcinogens, nonearelnogens, duration, 
ATe AT"e EO 
(yr l) (yrs) (Xrll) 

10 25 15 

ENTER. 
SlratumA 

soilwaler-filtod 
pOlosili' . 

0: 
(em)/em~ 

ENTER 
Enclosod 

flool 
width . 
w, 

(em) 

1000 

ENTER 

E~posure 

ENTeR 
Slr.tlumB 

SCS 

Enclosed 

height. 

", 
(em) 

366 

ENTER 
Tllrgel 
risk lor 

ENTER 
S/,.1tumB 
so~ dry 

bulk density , 

,,' 
(gfem1 

ENTER 

Floor-_II 
$o amefaek 

width, 

(em) 

0 .1 

ENTER 
Targothazard 

quotient lor 
frllqullllcy . carcinogens. noncarcinogons. 

EF TR THQ 
(d"YS/Xr) (unitlon ) (unitless) 

I .OE-06 

Usodto e31eublo r;,;k-based 
roundwalereoncentratio,.. . 

ENTER 
SI.arumB 
soillotal 
POIOsity. 

" 
(unittess) 

ENnR 

ailuehllnge 
lale , 
ER 

C1/h) 

0.' 

ENTER 
SlIatumB 

soilwatel-fillod 

ENTER 
StratumC 

SCS 
porosrty. 

0' 
(em);cm1 

ENTER 
Averogevapol 

nowrllio Inlo bldg. 
OR 

LaaveblanktClcalcutalo 

0 * 
(Urn) 

OR 

ENTER 
SuatumC 

soil dry 
bulk density , , 

p, 

(o/em1 

ENTER 

User·defined 

$Oil vapor 
permeabllrty. 

"­
(em?) -

ENTER 
S U31umC 
5011 total 
porosity. 

" (unll)en) 

SIJ ... lum A SlrotumS StratumC SlralumA 
effectivo 
totalnuid 
U1Uration. 

SuatumA SlIalumA Total 

E~posule 

duration, 

(SOC) 

e., 
venl~3 tion 

ralo , 

1.02E+05 

path 
length , 

L. 
(em) 

IS 

SOUrce­
bUIlding 

lIepa'alion. 

(ern) 

794.5 

Ara.ol 
onelosed 

spaeo 
below 
g''''de. 

A, 

(em' ) 

1.06E"06 

Source 
vapor 
COne .. C_. 

{JIglm1 

1.99E·OI 

air.litted 
porosily. 

" (cm1;cm"! 

0 .321 

Crack­
lo·total 
area 
ratio . 

(unittess) 

).77E·04 

I , .... 

(em) 

0 .10 

soil soil soil ThiclrMssoI POiOSilyln 
oir-filtod 
porosity. 

0 ' 

{em';cm1 

air-filled 
porosity, 

0 ' 

(cm';em1 

int,insie 
pOlmo3bilily. 

k, 

(cm') 

relative 'I" e ffectIve VII par capillary capillary 
po.maabillly, permeability. 

~'o k, La nu 
(em') (em') (cm) (em'lem1 

ERROR ERROR 0.003 1.0tE·07 

Crack E.nthalpy of Henry's law Henry's law Vapor 
deplh vaporizational viscosity at 
below ave. 9roundw3tor ave. groundwoJ/er ava. groundwator a ve. soil 
glado , temporOllure. temperature. tomperature. tomparature . 

Z<,.", c\H~ rs HIS H' ,S ~.s 

(em) (eaUmol) (atm-ml'mol) CunitIU$) (s/cm·s) 

IS 

A~erago 

vapor 
lIowlate 
inlobldO·, 

O~ 
(em~/s) 

9.95E:"01 

16.112 

C,aek 
effective 
diffUSion 

eoeNlcient, 

5 .87E:·03 

4.81E-05 

4.00E+02 

1.99E·OJ 1.79E-04 

E~ponenlof Inlinite 
equIvalent 
loundalion 

Peeltt 
I1umb ... 
e~p<p.~ 

(unitless) 

1.26E .. '84 

indool 
allenualion 
eoerrlCient. 

(unitless) 

5 .S.I!E·05 

I .OIE·OT 

Suatum 
A 

effocllVo 
diffusion 

eooffieient. 

0 " 
(cm~f$) 

5.87E-03 

lnlil"lUe 

bldg 

1.18E·05 

17.05 

Stlatum 
e 

effoetive 

coefficient. 

0", 
CcmJ!s) 

o.ooe .. oo 

lactor , 

0 .375 

Slratum 
C 

aff,clIVe 
diHusion 

eootrlClent. 

0", 
(eml/l) 

O.ooE"OO 

R.lerenee 

RIC 

(mg/m~ 

1.4E·Ol 

ENTER 
51.alumC 

so~waler-filled 

porosity. 

" (em';cm1 

Alr·filled Water·fillad Ftoor-
porosity;n porosIty," Will 
capl1l3ry capilla ry 

pe"molel, 

0.<.1 0...... XO'.", 
(em'/em1 (em1fem') (cm) 

0 . 122 0 .25J 4.000 

Capilbry Tolal 
zone ovarall 

e ffective effeellve DIffUSIOn 
pith 

coefficient. coefficient lenglh . 

0 ..... O··f L~ 

(em'/s) (em'll) (em) 

5.24E-O.I! 1 4.82E-03 1 794.$ 



Attachment E1-1w, Johnson & Ettinger Industrial Evaluation of MEK in Groundwater 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (eflter ·X· It\·YES· bo~) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION refl ler'X' ln 'YES' box and Iflitlal g roundwater eonc. below) 

YES 

ENTER ENTER 

Ch(lmiul groundwater 
CAS No cone .. 

(numbers only. Cw 
nodashn) (lIgIL) 

78933 1.00E"OO 

ENTER 

Averolg6 ". groundwlIttr 
!lImperalure, 

T, 
(C) 

" 
ENTER 

Stratum A 
SCS 

ENTtR 
Eflelo50d 

splice 
noor 

Ihicknns. 

L. •• 
(em) 

ENTER 
Oepth 

~Iowglade 

to bottom 
of enclosed 
space floor. 

L, 

(em) 

ENTER 
Stratum A 

soil dl)' 
bulk density. 

,,' 
(gJem~ 

1.58 

tNTER 

Soll·bldg. 
pressure 

drfferenlial. 
&P 

(g/cm.sl
) 

EN~R 

Olplh 
below glade 

lowalellable. 
L .. 

"m 
809.5 

ENTER 
SlIat ... mA 
soil total 
porosity. 

.' 
(un;ne,,) 

0.J75 

£NTER 
Eneloslld 

spac. 

lenglh, 

L. 
(em) 

'00' 
ENTER ENTER ENTER 

AVeraging Averaging 
time lor lime for Exposura 

eartinogons. noneare irrogefl5 . duration. 

ATc AT"e ED 
(rI5) 

TO 

ElIpo$\J/. 
duration. 

(sec/ 

25 

Sourco· 
buJldmp 

$Oparaliofl , 

(cm! 

(vrs) 

SutumA 
soil 

' lI·filled 
porosity. 

" Icm';cm1 

Chemital 

Methylethylketone (2-butanone) 

ENTER ENTER ENTER 
Tola.lsmU5tadduptovalulloIL"", (eeIlG28) 

Th!CknltSs HllcJcnltSs 
Thicknes5 of so~ 

015011 str1l tum B. 5lratumC . 
SIIOItumA. (Enter value orO) (EnlorvOilueorO) 

hA ha hc 

809.5 

ENTER 
Stratum A 

so~water·filled 

polosity . 

.: 
(cm3fem') 

0 .054 

ENTtR 
Enel05ed 

space 
noor 

width. 
w. 

(em) 

ENTtR 
StratumB 

SCS 

ENTER 

Enclosed 

hQighl . 

H. 

(em) 

". 

ENTER 
StratumB 

soildl)' 
bUlkdensir,. 

",' 

{glem1 

ENTER 

Ploor·wall 
'oameraek 

width. 

(em) 

ENTtR ENTEI'II ENTtR 
Targel Targethaurd 

E~posurB riSk for quotienl for 
Irequerrcy. carcinogens. noncareinoge rr 5, 

EF TR THO 

250 

Slra.!umB 
soil 

alr·filled 
porosity. 

" {eml;cm~ 

(unillon) (unitICl5s) 

1.0E·06 

Usod to calculate rlSk·bued 
roundwaielconcentration . 

Stra.!umC 
sOIl 

air·filled 
pOlosity. 

'.' 
Icml/eml 

SIIIIumA 
effoctivo 
total fluId 

saturation . 

ENTER 

So~ 

diflcllyabove 
water table. 

Ente, A, B.o'C 

EN'l'tR 
S tratumB 
soil total 
porosity. 

.' 
(unitlen) 

ENTi.R 

Indoor 
air lI~ehange 

rate. 
ER 

{lIhl 

05 

soi l 
intnnsie 

permeability . 

k, 

(eml
) 

EHlER ENTER 

sluUum A 
SCS 

SCS soil typo 
soMtype (used to os!imate 

dillctly above so~ vapor 

ormeabilitv\ 

ENTER 

soilwatllr·fillod 
porosity, .' (cm3;cm1 

ENTER 
StratumC 

$CS 
soiltyp. 

~ 
~ 

ENTER 
Avefllgovapor 

flow rato in lo bldg , 
OR 

Loav, blank to ealeulale 

O~ 

(LIm) 

OR 

ENTER 
StralumC 

soil dry 
bulkden5ity. 

Po' 

(g/e m1 

ENTER 

User·deflned 
SlratumA 
soli vapor 

per~abihty . 

k. 

(eml
) 

ENTER 
StralumC 
soil total 
porosity, 

.' 
(uMlen) 

Stfatum A Stralum A Total 
soil Thicknos501 porosity in 

relative a;' effeCllvevapo, capillary eapillill)' 
pelmeability. permeabllity. 

k", k" L.. n .. 
rcm~) lem~J lem) Icrr?lem~ 

9.46E"08 794 .5 0 .J21 1 ERROR 1 ERROR 0.003 1.01E·07 0 .998 l.0IE·07 0375 

1 102E+05 

Corrveclio ... 
path 

Ien~lh . 

L, 
(em) 

Araaof 
enclosed 

5paee 

1.06E"06 

Source 
vapor 

200E+OO 

Crack-
10·lolal 

ra tio. 

(unitleu) 

3.77 E·04 

rOldiu$ . 

Icm/ 

0 .10 

Clack Enthalpy 01 Henry's 100w Henry's law Vapor 
doplh vaporizationa\ eon5101ntai viscas itya t 
b,low aVII groundWilter ave groundwOIter ave. groundwater ave. soil 
grado. lomperaturo . lemp.ralu" . lomperaturo . "mperature, 

Z" .3< '\H~ T s HIS' H' r, I' rs 
(cm) (eallmol) (a lm-mllmol) \unitlQul (s /cm·s) 

IS 8 .269 4.84E-05 2.00£·03 1.79E·04 

Avera.ge 
vapor 

fIoW/Oile 
into btdg .. 

O~ 
leml/s) 

C~ck 

effoctrve 
diffusion 

COeffICient , 

1.31E·02 4.00E+02 

equivalent 
loundalion 

PeelO! 
numb ... 
el(p(Pe'! 

(uMlon) 

5.25E+82 

!n<ioor 

COeffICient. 

(unitte55) 

1.16E·04 

Stratum St,atum Stralum 
A • C 

affeellVe effeClNo effective 
diffUSiOn dlffusiorr diffusion 

coeffIC ient. coofficiant. co.tlleient . 

o·"~ Dolle OollC 

(em lls) (eml ls) (em1/s) 

1.3tE·02 1 O.OOE"oo O.OOE+oo 

Inl1nite 

bldg. 

2 .33E·04 

Reference 

R'C 
(mglm1 

S.OE+OO 

ENTER 
StratumC 

SOll wator·filled 
porosity . .' (cml;em~ 

Alr.filled Water·fiUed FIQol' 
porosity In porosity irr wall 
capillary capillary sum 

perimeter. 

0.... 0... X., .... 
{cml lcm1 (em'lcrn~ (cm) 

0 .122 1 0 .253 4.000 

Capillal)' Total 

effective effeclive DIffUSIOn 
diffusion dlffuslorr p<lth 

coefficient. coofflcient. lenglh, 

O"Cl Doll, L. 

(emils) (cm1/S) (em) 

8 .78E-04 [ 1.0IE-I)2 1 794 .5 



Attachment E1 -b. Johnson & Ettinger Industrial Evaluation of Methylene Chloride in Groundwater 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (Inler 'X' in ' YES' box, 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (emer 'X' In 'YES' box end initial groundwllw (onc !!Glow) 

YES X 

ENTER 
Inil131 

Chemical groundwater 

(numbersonty. Cw 
no dashes) (~g'LI 

75092 6 .60E·Ol 

ENTER ENTER 
Depth 

ENTER 

Chemi(<lI1 

Methylene chloride 

ENTER ENTER ENTER 
Total!;must<lldduptovalulofLWT (ceIlG28) 

below grade Thickness 

ENTER ENTER ENTER 

Averagl 
soiU 

groundwater 
tomperature. 

Oepth Thickness So~ 

bolow grade stratum B. stralum C. soiltypl 
spaco fIoOI . to water table . SI'<lIlum A . (Enler valul or 0) (Enler value or 0) directly above soli type (used to estlm<llio 

T, l, L...... h, h, hc w.:.tertabla . dlredly above soil vapor 
(0C) 

Str<lltumA 
SCS 

soil typo 

( ;:::.,S:: 1 

ENTER 
StlatumA 

5011 dry 
bulkdonsity. 

I'. 
( glcm~ 

StrstumA 

poroSIty. 

o· 
(unitlessl 

porosity . 

0: 
(cm1/cml 

Slf<lllum B 
SCS 

soillype 

[ ;7.:::=: ) 

Stralum B 
50ildry 

bulkdonsity. 

Po ' 
(gfcm1 

0.375 0.054 

ENTER 
El'lCtosed 

spae, 
nool 

thICkness. 

ENTER 

So,l·bldg 
p,enura 

differont'al. 
" p 

(g/cm.s l , 

ENTER 
Enclosed 

space 

"'" I,nglh. 

L, 

(eml 

ENTER ENTER ENTER 
Avoraging Aver.glng 

lime lor time for Exposure 
carCinogens. nonearcinogens. duration, 

ATe ATlle EO 

wrs/ 

2S 

Str.lumA 

ENTER 
Enclosed 

space 

"'" WIdth. 
W, 

(em) 

ENTER 

space 
height. 

". 
(em) 

ENTER 

Floor·wall 
sGamclack 

wid th. 

(em) 

ENTER ENTiR ENTER 
Tar9'lt TargethaZlIrd 

Exposuro risk lor quotienllor 
ffOqueney. carcinogens. noncarelnOllons, 

EF TR THO 
Idays'Yrl (unitlou) (unithus) 

t .OE-06 

U$ltdto(alcutaterjsk·bnod 
roundwatoreoneonlral ion. 

Enter A . B. or C waler table ermeabilitv) 

ENTER 
StratumB 

porosity. 

0' 
( un~len) 

ENTER 

airexch.nge 

ER 
(IIh) 

0.5 

SlratumA 

ENTER 
StralumB 

soilwatar·fillad 
porosity. 

0.' 
(cmJfem~ 

StratumC 
SCS 

ENTO. 
AV"<lIgevapor 

flow rate into bldg 
OR 

a_ 
(Urn) 

ENTiR 
StratumC 

soil dry 
bulk de~ sity . 

I'. 
(glcm~ 

ENTER 

sualumA 
SO~ npor 

pormnbihty. 

"-
~ 

ENTER 
StratumC 

porosity. 

0' 
(unltleu) 

Total 
Thicknesso! porosity In 

E~posuro 

duration, 

Souree­
bUilding 

$ltparalion, 

so,1 
air·fliled 
porosllY. 

SlrelumC 
soit 

air·fillod 
porosity. 

offedive 
total fluid 
utulation. 

intnnslc 
pelmeabil,ty . 

rotaliveair offeelrve vapor u pi"ary capillary 

9.46E·0& 

Bldg. 
ventilation 

1 .02E~05 

Convection 

po-
Iongth. 

L, 

(em) 

<S 

L, 

(cm) 

794.5 

Aro.ol 
enclosed 

spaCI 
below 
grada , 

A, 
(em' ) 

I06E"06 

Source 
vapor 

pOrosity. 

': 
(cmJfem~ 

0.321 

area 
ra tio . 

(unrtleul 

3.77E·04 

Cr.ek 
..d,us. 

(cm! 

'o' 
(em J/cm~ 

ERROR 

Crack 
d&Plh 
below 
grade. 

Z~. 
{cm} 

AVeralie 
vapor 

flow rate 
,ntobldg .. 

0 _ 
(em'/S) 

'.' 
(cmJfem~ 

ERROR 0.003 

Enthalpy of Henry's law 
vaportzationat 

ave. groundw.:.ter ave. groundweler 
tomperature. temperalure . 

....H ~TS Hrs 

(cal/mol! (atm-mJ'mol) 

6.906 

Crack 
effectivl 

coeffICient . 
a­

(cmJ/sl 

1.63E·02 

194E~3 

, 
(eml) 

1.01E·07 

Henry's law 

ave . groundwater 
temperatufO 

H'rs 

(unitlenl 

&.0IE·02 

permeability. p"meabllrty. 

k,., Ie.,. L., n ... 

{em1 (eml) (cm'/cm; 

Vapor 
viscosity at 

ave . soil 
tomporature. 

Is /cm'SI 

1.791;·04 

Stratum 
A 

effective 

eoeffoeiont. 

D'~A 

(cm'{,) 

Suatum 

• 
diffUSIOn 

eoofficlenl . 

D·~. 
(Cm'ls) 

Suatum 
C 

effedive 
diffUSion 

coefficient . 

D' ·c 

(cm '/,) 

Exponent 0' Inlinrto 
equivalent 
foundation 

Peelel 
numbOI. 

up(pe'l 

juMless) 

source 
Indoor 

coefficiont . 

(urullns! 

Infinite 

bldg . risk 
I.dor. 

URF 

47E~7 

Refer.nco 

RIC 
(mglm; 

soilwator·lilled 
porosrty . 

0.' 
( cm 'ICm~ 

Air·lillod Waler·filled Floor· 
porosity in porosltym 
eap.llary capillary 

petlmeter. 

fl. .. 0_ ., X ...... 
(eml/em~ (emJ/em~ (cm) 

Capitrary 

coeffICient. 

D·~ ... 

(cm'/s) 

' .000 

Total 

effadive Diffusion 
diffUSion palh 

eoofficiont.lonlilh . 

D'~T L. 

(em'I,) (em) 

1 1 .08E~2 1 



Attachment E1 -1y. Johnson & Ettinger Industrial Evaluation of MIBK in Groundwater 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (onlol'X: In'YES' bOl( ) 

y,s 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler ·X· in ·YES· bo~ and IIIltial groundwalol conc. below) 

YES X 

Inilial 
Ch(lmieal gloundwater 

(numbe/sonly. C", 
no dash(lsl ( ~g/ L) 

1.3SE+Ol Methylisobutylketone (4-methyl-2-pentanone) 

ENTER :=;'~N;TE~R;:::=:;';;;';==:::;;;;;;:::::::: 
Avorago 

grQundwato/ 
temporature . 

T, 
(oC) 

ENTER 
StralumA 

SCS 
soi ltyp(l 

[ ~:::t:;: 1 

Doplh 

bolowglado 

01 enclosed 
space 11001 

L, 

ENTER 
SlralUmA 

soli dry 
bulk density. 

1'." 
(g/em1 

Depth 
botowglad(l 

lowat(lrtabl(l . 

Lm 

ENTER 
porosity 

" 
(unitless) 

Totals must add uP !o value of LWT (eoIIG26) 

Thickness 

sl ralumA. 

h. 

porosity , 

0: 
(em

l
'em1 

Th ieknos~ 

olsolt 
stra tum B. 

(Entorvalu(loIO) 

h. 

Stralum B 
SCS 

soil type 

[ :::et:: ) 

Thieknoss 
015011 

stratumC . 
(Ent(llvalu(loIO) 

h, 

'm) 

Stralum B 
soil dry 

bulk density. 

", ' 

(g/em1 

5011 
stlalum 

directlyabov(l 
walortable . 

EnlorA. B.orC 

porosity . 

" 
(tmit!o$s) 

soillype 
diroctl)oabove 

porosity, 

U ' 

(eml1em1 

Soil 

scs 
soil typo 

(used 10 estimato 
soil vapor 

ormoabimy) 

SIratumC 
SCS 

soil type 

[ ~:::e::': ) 
0.375 0 .OS4 

ENTER 

spaco 
Itoor 

thicknass. 

L.~ 
(cm) 

ENTER 
Averaging 

time lor 

ENTER 

Soil·bldg 

difforontial. ,p 
(g/cm.s ') 

ENTER 
Averaging 

lime lor 

ENTER 
Enciosod 

space 
floor 

longth. 
L, 

(em) 

ENTER 

Exposure 
careinogons. nonea/c,nogens. duration . 

ATc ATNC ED 
I Xrs ) (Xrs) (Xrs ) 

Exposuro 
duraij on. 

(sec) 

9.46E+08 

Bldg 
va nlilation 

I .02E+OS 

Convection 
path 

longlh. 

L, 
(em) 

Source­
building 

sopa'~lion . 

L, 
(em) 

794.S 

1.06E+06 

soil 
ail ·filled 
porosity. 

0 ' 

(cm';cm1 

to·lotal 

ra l io . 

(unitloss) 

3.77E·04 

Crack 
radius. 

(cm) 

Enclosed 
spae(l 
floor 

width. 
W, 

(em) 

)000 

ENTER 

E~posur(l 

space 
height. 

H. 

(cm) 

366 

ENTER 
Targel 
risk lor 

seam crack 
wid th . 

(em) 

ENTER 
Targ(lthazard 

quotient for 
h(lqu(lncy, carclnogons. noncarclnogons, 

EF TR THQ 
(daxs'Xr) (un~less) (u n~less) 

Stralum B 
soil 

air-filled 
porosity. 

O · 

(eml ;cm1 

ERROR 

Crack 
depth 

l .OE·06 

Used to calculate risk-based 
gfoundwaloreoncontlation . 

soil 
air-filled 
porosity. 

0 ' 

(em l ;Cm1 

ERROR 

Enlhalpyof 
vaporization a! 

effoctive 
totalfhlid 

sa turation. 

S" 
(cml lcm1 

0 .003 

Honry"slaw 

airexchango 
rate . ,. 
(I /h) 

0.5 

Intrinsic 
permeability . , 

(cm') 

I.OIE·07 

HOllry·slaw 

ave. groundwater ave . groundwater ave . groundwater 

Avaragevapor 
flowra leintobldg. 

OR 
L"3v<.tblanktoeaicuta!e 

O~ 

(Um) 

relalive3ir effectivevapol 
p(lrmaabllity. permoabil~y. 

11,0 ky 

(cm') (cm') 

0.998 

Vapo r 
viscosity at 

Slfatum 
A 

effective 

grado . tompora. turo. temporatura. temperature . tomperaturo . coe ffici(lnl. 

Z",.", :\HvTS Hr s H' /S 

{eml (callmol) (a tm-ml/mol) (unitlessl IQ'cm·s) 

Average 
vapor 

flow rate 
in lobldg .. 

Q~ 

(em'IS) 

9.700 

affoetivo 
diffusion 

coefficionl , 
D" ..... 

1.21E-02 

1.17E-04 

crack . 

"" .. 
(cm') 

4.8IE·03 1.79E·04 

Expollonl of Infinita 
aquivalont 
founda l ion 

Peclel 
number . 

exp(Pe') 

/unltless) 

1.34 Eo 89 

indoor 

coafficient. 

(unitioss) 

I .OIE-04 

D'"~ 
(em'/s) 

1.2IE·02 

bldg 

6.S6E·03 

US(lr-d.,finod 

soil vapor 
permoability 

k., 
(cm?) 

StratumC 
soil dry 

bulk density . 

",' 

(g/cml ) 

soil total soilwaler-lillod 

capillary 

L" 
(cm) 

Stra tum 
B 

porosity. 

" 
(unitless) 

porosity in 
capillary 

Stratum 
C 

diffusion diffUSion 
coefficient . coefl lcienl , 

Do//s D'~e 

(cm2,s) (em' / s) 

O.OOE+OO I O.OOE +oo 

Unit 
risk 

factor. 
Rolaranco 

porosity. 

0 ' 

(eml /em1 

W ator·fillod Floor_ 
poros<tyin Poros~Yln wall 
capillary capillary 

perimoter. 

0 ... ", O~<.! X",.o. 

(cm'/cm1 (em'lcm1 (em) 

4.000 

Capillary 
overall 

offocl ive offective Diffusion 
diffusion palh 

coefficient. coofficient. longlh . 

D'~ D'"r L, 

(cm2~s) (cml IS) (cm) 

S.99E-04 I 8 .S8E-Q3 I 



Attachment E1-1z. Johnson & Ettinger Industrial Eva luation of MTBE in Groundwater 

CALCULATE RISK-8ASED GROUNDWATER CONCENTRATION (enter '1." In 'YES' bOll) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter ' X' in -YES' box and i n~ial groundwator conc. below) 

YES X 

ENTER ENTER 

Chemical 
CASNo 

(numbers only. 
nodashos) 

Initial 
groundW3to' 

Cw 
CllgI L) 

ENTER ENTER 

Chemical 

MTBE 

Depth Totals must add up to valuo 01 Lwr (coli 028) 

AVGragG bGlowgrada ThicknGss ThlcknGss sl.atvmA 
Dapth SCS 

groundwatGr of enclosod balow grada of soil slratum 8 . stratum C. SCS soil typa 
tompefatvre . space noor. to w~ttlf table. stratum A . (En ter valuo or 0) (Entor value or 0) directly ebovo soil type (usod to GstimatG 

Ts L ~ LWT hA ha hc watGrtable. di.octiyabovR soil vapor 

(,Cl {cm (Entor A . B. or C watertabhJ ermGability) 

Stratum A 
SCS 

soil type 

[ ~:::~~: ) 

ENTER 
Enclosed 

thickness. 

L","", 

(cm) 

ENTER 
Averaging 

lime lor 
carcinogens. 

AT, 
(yrs) 

Stra tum A 
soil dry 

bulk dan5~y. ,. 
(g/cml 

ENTER 

Soil·bldg. 
pressure 

diHerontlal. 
AP 

(g/cm.sl) 

ENTER 
Averaging 

lime lor 

AT~ 

Iyrs) 

porosity. 

" 
(un~lass) 

ENTER 
Enclosad 

Iloor 
length . 

L, 

(cm) 

"00 

ENTER 

Exposure 
duration. 

EO 
(yrs) 

25 

porosity. 

0 ' 
(eml;em~ 

ENTER 
Enclosed 

space 
floor 

width, 

W, 

(cm) 

Exposure 

StratumB 
SCS 

~oil typa 

[ ~;;::Ol~: ) 

ENTER 

Enclosed 
space 
height. 

H, 

(cm) 

Target 
risk lor 

ENTER 

soil dry 
bulk den$~y , , 

P. 
(g/cml 

ENTER 

width, 

(em) 

Targathazard 
quotlont for 

froquency. carc'nogons. noncarcinogons. 
EF TR THO 

(days/yr) (un~IGss) (unitless) 

250 I .OE·OS 

USGdtocalculalerisk-basGd 
roundwatereoncentration 

ENTER 

soil tolal 
porosity . 

" 
(unitlGss) 

ENTER 

Indoor 
airoxehange 

rate . 

( I/h) 

ENTER 

porosity. 

0 ' 
(Cm';Cml 

ENTER 
StratumC 

SCS 
soil type 

[ ~::~e:: ) 

ENTER 
Average vapor 

flowrato intobldg. 
OR 

LoavGb!anktocalculatG 

(Urn) 

~oil dry 
bulk dans~y . , 

P. 
(g/eml 

USGr·dGfinGd 
stratum A 
soil vapor 

permeability. 
k, 

(cml) 

50illo lal 
poros~y. 

" 
(unitless) 

Total 

ENTER 

soilwaler-lilled 
poro$~y. 

0.' 
(eml'cml 

Air·fillod Wator-filled Floor· 
Sourca­
building 

separation, 

Sl1alumA 
soil 

air·lillod 
porosity. 

StratumS 
soil 

air-fill&d 
porosity. 

n.' 
(cmllcml 

StratumC 
soil 

alr-lillod 
porosity. 

n.' 
(cmllcml 

offGctive 
to tal fluid 

saturation. 

soil 
intrinsic 

permeability . , 
soil soil Th icknGssol porosity In porosity in porosity in wall 

Exposure 
duration, 

(sec) 

Bldg. 
von tilation 

r3te. 

a .... '""" 
(cm)!s! 

Convl'lction 
path 

IGngth. 

L. 
(em) 

L, 
(em) 

space 
b&low 
grade. 

A, 
(cm7) 

SourCG 

': 
(cmJlcml 

ratio . 

(unitlen) 

Crack 
radius. 

(cm) 

0.10 

rGlativGalr effl'lctlvevapor capillary capillary capillary capillary 
permeability. permeability. perimetor. 

S" 
(cmJ/cm1 

~" k.. La nu O •. or 0."<1 Xo-,(jo 
" ml (cm 2

) (em 2
) (cm) (cmJ/cml (cml lcml (cm'/cml (cm) 

1 ERROR ERROR 0 .003 1.0IE·07 0.998 

Crack Ellthalpyol H,,"r,(slaw H&nr'(slaw Vapor 
dGpth vaporization at viscosityal 

aYG. groundwator avo. groundwato. ave. groundwator 
grade . tGmperature. tomporature . tempera tura . tomperature . 

l et.", olH. IS HIS H'TS 

Icm) (cal/mol l (atm-ml'mOI) lunitlossl Istcm.s) 

Average 
vapor 

flow ra te 
into bldg .. 

a ," 
(em'ls) 

9.95E .. Ol 

7.139 

Crack 
affoctivG 
el iffusion 

cOGfficient 

5.52E-04 

Area 01 

2.28E·02 

ExponGntol 
equivalen t 
foundation 

Peelet 
numbo •. 

Up(Po') 

( un~less) 

t .79E-04 

indoor 

coofficient 

(uniHess) 

l.OtE-07 

Stratum 
A 

diffusion 
coofficien t. 

D' "A 

(cmlts) 

1.66E·02 

Infinite 

bldg . 

0. t22 0.253 4 ,000 

Stra tum Stralum Capillary Total 
B C 

offectivo eHoctivG ofloctive Diffusion 
diffusion diffusion path 

coefficient. coofficiGnt . coefficient. coefficion!. length. 

D"Wa O·wc D' w D '~, L, 

(cm2Is) (cm2Is) (cm2/s\ (cm 2Is) I cm) 

Unit 
risk 

laetor 

UR' 
(,.glml·' 

RGference 

Rrc 
(mg/m l 

3.0 E+OO 

6 .9OE-04 1 1.11E-02 1 



Attachment E1 ·1aa. Johnson & Ettinger Industrial Evaluation of Naphthalene in Groundwate r 

CALCULATE RISK· BASED GROU NOWAtER CONCENTRATION ((tntar 'X' in 'YES' box) 

VES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION ((tntor ·X· I ... 'YES' box lind Initial grou ... dwaler co ... c . bolow) 

YES X 

ENTER 

Chomical 
CAS No. 

ENTER 

groundwat&r 

(numborsonly. Cw 
no dashes) (" gI L) 

91203 3 SOE 02 

E""" 
Aver"go 

soill 

ENTER 
Depth 

be low grade 

ENTER 

Depth 

Chemical 

Naphthalene 

ENTER ENTER ENTER 
Tolals must add uplo value of Lwr (ceNG2S) 

ENTER ENTER 

sua!OmA 
SCS 

grourldwaler 
lempe.alu.e. 

bolow grade of $Oil stratum S, suatum C. slr"lum soil type 
space floor. 10 w310r lable. slr3tum A. (E ... I" valuo or 0) (Enlor v31ue or 0) directlyabovo soil type (used 10 ostimalo 

T, 
(oC) 

Lr LWT h. ha hc walertable . direcllyabove 5011 vapor 

" 
StrlltumA 

SCS 
soil typo 

( ~:::fl~; ) 

ENTER 
Enclosed 

space 

no" 
th ickness. 

(eml 

ENTER 
Averaging 

" 

soil dry 
bulkd(tnsity. 

,.; 
(glcmi 

>5, 
ENTER 

Soil-bldg 

ENTER 
Avoraging 

carcinogens. Mncarelnogons. 

ATe ATIIC 
(yrs) (yrs) 

Exposure 
duration. 

(sec) 

I 9.4SE+08 

Bld~ 

1.02E+OS 

Convection 
p •• 

lenglh . 

L. 

(Gm) 

'NO 

25 

Sourco· 
buildmg 

separalion. 

(cm) 

794.5 

Aloao! 

t .06E"OS 

Soulce 
vapor 

559E·Ot 

809.5 

ENTER 
Stratum A 
soil total 
porosity. 

" 

ENTER 
Enclosed 

noor 
length. 

L. 
(cm) 

'000 

ENTER 

Exposure 
dural lo .... 

ED 
1m) 

25 

soil 
ill.tilled 
porosity. 

n: 
(Cm3/cm~ 

0.321 

ralio . 

3.77E-04 

Crack 
"diu,. 

(em) 

0 .10 

809.5 

ENTER 

porosity . 

0: 
(cml'em) 

ENTER 
EnClosed 

space 
lloor 

widlh. 

W, 

(cm) 

'000 

ENTER 

Exposure 
froquency. 

EF 
(d3ys/yr) 

2" 

air. filled 
POfOSity . 

n.' 
(cml/em~ 

ERROR 

ENTER 
StratumS 

SCS 

ENTER 

EnClosed 
space 
heighl. 

H, 

(cm) 

366 

ENTER 
Targel 

ENTER 
StratumS 

soil dry 
bulkdonsity. 

p, 

(grcm) 

ENTER 

Floor·wall 
seam crack 

width. 

(cm) 

0.1 

ENTER 
Torgethazard 

quotienllor 
carcinog(tns . noncarelnogel". 

TR THO 
(unilless) (unilless) 

LOE ·OS 

Usad to calcul:lle risk-based 
roundwalerconcentration . 

soil 
air-filled 
porosity. 

no' 
(cml /cm) 

ERROR 

effoctive 
10lalnuid 

salura l ion . 

0.003 

E ... lor A. B. or C ormeability) 

ENTER 
Stratum B 
soiltolal 
porosity. 

" 
(unitless) 

ENTER 

Indoor 
lIiroxcha ... ge 

" ( I!hl 

illUiI'I5ie 
permeabilIty . , 

(cm' ) 

101E·07 

StratumS 
soit"""ter·mted 

porosity. 

0, ' 
(cml'em) 

ENTER 
SlralumC 

SCS 
soil type 

[ ~:~:: 1 

EHlER 
Average vapor 

fIowrale inlo bldg . 
OR 

Leivebl"nklocalcul3te 

(Urn) 

relaliveair affactivevapor 
permeability. pormoability. 

... k. 
(em1) (cm~) 

Crack Enlhalpyof Henry's law Hanry's law Vapor 
Stralum 

A 
effective depth vaporizaliona l viscosityal 

gride . 

Z"'.'" 
(cm) 

Average 
vapor 

nOWrale 
In to bldg .. 

O~ 

(em' ,s) 

9.9sE .. OI 

ave . grou ... dwaler ave . groundwator ave . groundwater 
temperature . 

(callmol) 

12.789 

CraCk 
effective 
diffusion 

coeffoeion l . 

(em' ls) 

lomporatm • . 

H" 
(a lm-m'/mol) 

3.S7E-04 

tomp •• ature . 

H',s 

(unitless! 

I .SOE-02 

lempe.alure. 

(g /cm-s) 

1.79E·04 

Exponent of In~nite 

oquivalenl 
lound:Uion 

Peclet 
number. 

oxp ( Pe~ 
(unitloss) 

1.99E" 11 3 

indoor 

coelfiGient. 

(unitless) 

7.SIE·Os 

coofficlent. 

D O "~ 

(em'/s) 

9.s4E·03 

bldg . 

4.37E·Os 

OR 

ENTER 
StralumC 

soli dry 
bulk density. 

", 
(glcm) 

c"pillary 

Icm) 

17.05 

Slr'tum 

• 
offectw. 
diffusion 

cooffieienl . 

DO". 

(cm'/s) 

O.OOE"OO 

Ull~ 

risk 
I"etor. 

User-delinod 
slralumA 
soil vapor 

perm,ubility, 

" (cm1) 

ENTER 

porosity. 

" 
(unitless) 

porosity in 
capillary 

0 .375 

Stratum 
C 

coefficienl . 
D~ 

(cm'/,) 

O,OOE+OO 

Referenco 

"'C 
(mg/m) 

3.0E-03 

ENTER 
StralumC 

porosity. 

0.' 
(eml ' cm) 

porosity i" poroslty;n 
capinary capillary sum 

~rirnolor . 

0..... 0.<4 X ... "", 

(cm'/Cmi {cm"cmi (cm) 

0 .253 4.000 

Capillary Total 

affactive affeclive 
diffusion diffusion path 

coeffiCient . coe ffiCient. len~lh. 

Oo! O'ft, L. 

(cm'~) (cm'/s) (em) 

i s,47E-03 1 



Attachment E1 -1bb. Johnson & Ettinge r Industrial Evaluation of Pyrene in Groundwater 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (ontor ·X·ln · YES· box) 

YES 

OR 
CALCULATE INCREME NTAL RISKS FROM ACTUAL GROU NDWATER CONCE NTRATION (entor ·X· in ·YES· bo~ and initial groundwator cone. bolow) 

YES X 

ENTER ENTER 
Initial 

Chomical groundw;Uor 
CAS No. conc .. 

(number1oonly. Cw 
no dashes) (l4g/L) Ch.mical 

129000 6.ooE-02 Pyrene 

ENTER ENTER 

Avorage 
soill 

groundwator 
temporaturo . 

T, 
(0C) 

D.pth 

below grad. 
tobonom 

of.nclosed 
spae.floor. 

L, 
(,m 

15 

ENTER 

Totals must add upto valu. olLwT (c.IIG28) 

Thickness Thickn.,s 
D.pth 01 soil of soil 

below grade 01 soil stratum B. st.atum C . 
to Viator table, stra tum A , (Entar va lue or 0) (EntorvaluoorOI 

~ ~ ~ ~ 

(em) (eml 

809.5 809.5 

ENTER 

So~ 

stratum 
direetlyabov. 

watel l ablo. 

Enter A. B.orC 

Soil 

stratum A 
SCS 

soillyp, 
soil type (used 10 IISlimate 

directtvabove soil vapor 

ormoabilitv) 

ENTER ENTER 

0' 

ENTER 

User-delinod 
stratum A 
soil vapor 

permeability, 

k, 
(em' ) 

ENTER ENTeR ENTeR 
Stratum A 

SCS 
soil typo 

ENTER 
Stra tum A 
5011 total 
porosity . 

ENTER 
Stra tum B 

SCS 
soiltyp. 

ENTER 
Stra tum B 

soli dry 

ENTeR 
Stra tum B 

$011 total 
porosity, 

Stratum B Stra tum C StratumC Stra tum C Stratum C 

( ~~~~: ) 

ENTER 
Enelosod 

spaca 
noor 

thickness. 

(cm) 

ENTER 
AVelaging 

soil dry 
bulkdonsily. 

,,' 
(g/cm1 

1.58 

Soil·blclg. 
pressuft 

diff. rontial , 

ENTER 
Averaging 

" 
(un~IIISS) 

0 .315 

Enclosad 

noor 
longth. 

L, 
(em) 

'000 

ENTER 

time lo r Exposure 
carclnogons, noncareinogans. duration . 

A Tc AT'1e EO 
(Xrs) (Xrs) (X rS ) 

70 

Exposure 
dUrll~On . 

(sec) 

B .... 
ventila tion 

Convoction 
path 

length. 

L, 

(em) 

2S 

Sourc'­
bUilding 

saparation . 

(cm) 

194.5 

A<eaof 
enclosed 

space 
below 
grade . 

A, 

(em1
) 

Source 

" 

Stratum A 
~., 

air·lilled 
po.osity. 

0' 

(cm);cm~ 

0 .32t 

Crack-

ratio , ., 
(unittess) 

radius. 

' .~ 
(em) 

soli water-filled SCS soil dry 50iltotal soitwater·lilled 
porosity. 

0: 
(cm' /cm) 

0 .054 

Enclos.d 
spac. 

no" 
width. 
w, 

(cm) 

ENTER 

~ 
~ 

ENTER 

Enclosad 
spac. 
h.ight. 

", 
(cm) 

ENTER 
Targot 

bulkdonsity. 

",' 

(g/cm1 

ENTER 

Floor.watl 
saamcrack 

width. 

(cm) 

0.' 
ENTER 

Ta.gothazard 
Exposure risk lor quotient 10' 
f.equanev. carcinogens. noncarcinogens 

EF TR THO 
(daxsN.) (unitloss) (unitloss) 

2SO 

Stratum B 
so~ 

t.OE-06 

Usedtocaleulator;sk·bued 
roundwatereoncentration. 

" 
(un~11IS5) 

ENTER 

Indoor 
air exchange 

E. 
(I/h) 

0 .5 

Stratum A 
$oit 

porosity. 

0: 
(Cm1/cm) 

Stratum A 

ENTER 
Avoragevapor 

flow rat. into bldg. 
OR 

Loavo blank to ca lculat. 

O~ 

(Um) 

Stratum A 

bulkdonsity. 

p, 
(g/cm) ( un~len) 

Total 
Th icknonol porosity in 

air·filled 
porosity. 

0 ' 

(cm);em~ 

StratumC 
soil 

air-lilIed 
porosity. 

0,' 
(cm' lcm) 

Stratum A 
eff.ctiv. 
total fluid 

satunltion . 
intrinsic 

permeability . 
relativea;r effoctivevapor capiUary capillary 

permeability. permeability. , 
(emi

) 

t," k. L.. nO. 
(cm1

) (cm1
) (cm) {cm

1
fem1 

ERROR ERROR 0.003 1.01E·Ol 

Crack Enthalpy 01 Honry's law Henry's law Vapor 
depth vaporization at v iscos~y al 

ave . groundWllter ava. groundwater ave . groundwater 
glado , tempera ture. t.mperalure. temperalllfe. tempera ture . 

Zet.", .l.H~TS Hrs H' TS }Irs 

(cm) (callmol) (atm-m'lmol) (u fl~I Elss) IgIcm.sl 

Average 
vapor 

flow ra te 
into bldg., 

O~ 

(em' ,s) 

20.543 

Craek 
effective 

coofflCiont. 
D­

(cm
11', 

4.4 1E·03 

1.71E·06 

crack . 

ACt. ", 

(cm1 

Exponental 
equivalont 
foundation 

number, 

up(Per) 

(unifless) 

coefficient. 

(unifless) 

1.01E·Ol 

Stralum 
A 

Elffoct""e 
diffusion 

coofficien!. 

0", 
(em 1/s) 

Inllnlte 

b". 

11.05 0 .315 

effective 
diffusion diffu,ion 

eoefflclen t , coefficien t. 

D' fte D'ftc 

(cm1/$) (em1Is) 

Un~ 

risk 
lactor. 

RIC 

(mglm~ 

porosity. 

0,' 
(cmJ/cm1 

Air-filled Water·filled Floor-
porosity in porosity in 
capillary capillary 

perimeter, 

0 •. « 0... .. x",_ 

{em' fcm1 (cm' /cm1 (cm) 

0 . t22 0.253 4.000 

Capillarv 

effoctiva 
diffusion diffusion path 

coefficient. coefficient. length. 

D'ft O'ft, L. 

(cml~) (cm1/s) (cm) 

1 4 .28E-03 1 



Attachment E1-2 . Development of Ambient Air PRGs for Industrial Receptor and for CTE Assumption 

TR TH Q ATc ATn BWa BWc EF 
(unitless) (un itless) (days) (days) (kg) (days/year) 

Residential RME 1.0E-06 1 25550 10950 70 15 350 
CTE 1.0E-06 1 25550 3285 70 15 252 

Industrial RM E 1.0E-06 25550 9125 70 250 
CTE 1.0E-06 25550 2409 70 212 

Toxicity Values Ambient Air PRGs (mg/m3) 

EPA Region 9 
Acenaphthene 
Acetone 

Benzene 
Chloroform 
Hexachlorobenzene 
Fluorene 
4-Methyl-2-pentanone 
Methyl ethyl ketone 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
Pyrene 
Cal-Modified 
Acenaphthene 
Acetone 
Benzene 
Chloroform 
Hexachlorobenzene 
Fluorene 
4-Methyl-2-pentanone 
Methyl ethyl ketone 
Methyl tert-butyl ether 
Methylene chloride 

Naphthalene 
Pyrene 

Notes: 
PRG = preliminary remediation goal 
TR = target cancer risk 
THQ = target hazard quotient 
Ate = averaging time - carcinogens 
Atn = averaging time - noncarcinogens 
Bwa = body weight - adult 
BWc = body weight - child 
EF = exposure frequency 
ED = exposure duration - total 
EDc = exposure duration - child 
EOa = exposure duration - adult 

InhRa = inhalation rate - adult 
InhRc = inhalation rate child 

CSFi RfDi 

(mg/kg-dr' (mg/kg-d) 

6.00E-02 
9.00E-0 1 

2.70E-02 8.60E-0] 
8. I OE-02 1.40E-02 
1.60E+00 8.00E-04 

4.00E-02 
8.60E-01 
1.40E+00 

1.80E-0] 8.57E-0 1 
I.64E-03 8.57E-0 I 

8.60E-04 
3.00E-02 

6 00E-02 
9.00E-Ot 

4.00E-02 
8.60E-0 1 

Residential 

RME CTE 
noncancer cancer noncancer 

2.19E-0 1 4.06E-0 1 
3.29E+00 6.08E+00 

2.49E-04 ] 14E-02 9.38E-04 5.81 E-02 
8.30E-05 5.11 E-02 ] . 13E-04 9.46E-02 
4.20E-06 2.92E-0] 158E-05 5.4 1 E-O] 

1.46E-0 1 2.70E-0 1 
3. 14E+00 5.81 E+OO 
5. IIE+00 9.46E+00 

] .74 E-03 ] .I] E+OO 1.4 1 E-02 5 79E +00 
4. IOE-0] ] I ] E+OO 1.54E-02 5. 79E+00 

3.14E-03 5.81 E-O] 

I.I OE-OI 2.0]E-0 1 

2.19E-0 1 4.06E-0 1 
3.29E+00 6.08E+00 

6.72E-05 6.24E-02 2.5]E-04 1.1 6E-01 
] .54E-04 ] . I]E-OI 1.33 E-03 5.79E-0 1 
] .74E-06 2.92E-0] 1.4I E-05 5.4 1 E-O] 

1.46E-01 2.70E-0 1 
3.14E+00 5.81 E+OO 
5.II E+00 9.46E+00 

] .74E-0] 3. I ] E+00 1.4 1 E-02 5.79E+00 
1.92E-03 4.16E-01 7.24E-O) 7 71E-0 1 
5.60E-05 9.] 8E-0] 2.II E-04 1.74E-02 

I.I OE-OI 2.03E-0 I 

kg = kilograms 
m3/day = cubic meters per day 
m3-y/kg-d = cubic meter-years per kilogram-day 

InhFadj = age-adjusted inhalation factor = (Eda x InhRc/BWc)+(Eda x InhRa/Bwa) 

cancer 

5.30E-04 
I. 77 E-04 
8.94E-06 

7 95E-03 
8.72E-03 

1.4] E-04 
7.53 E-04 
7.95E-06 

7.95E-03 
409E-03 
1. 19E-04 

The daily inhalation rate was conservatively used for the industrial worker despite exposure time at the site of less than 24 hours per day. 
For Methyl tert-butyl ether, EPA Region 9 uses use California-approved RfDi of 1.80E-03 mglkg-day. 

C:IDocuments and SeUingslgaurav.dhodylDesktoplFileslAttachment E1 -2 thru E1-4.xls 

RME 

ED EDc EDa InhRa InhRc InhFadj 
(years) (m3/day) (m3/day) (m3-y/kg-d) 

30 6 24 20 10 10.8571429 
9 6 3 15 8.4 4.00285714 

25 20 
6.6 15 

Industrial 

CTE 
noncancer cancer noncancer 

] .07E-01 4.82E-0 1 
4.60E+00 7.23E+00 
4.39E-02 3.16E-0] 6.9 1 E-02 
7.15E-02 1.05E-0] 1. 12E-01 
4.09E-0] 5.]]E-05 6.4]E-0] 
2.04E-0 1 3.2 1 E-O I 
4.3 9E+00 6.9 1 E+OO 
7. I 5E+00 1.1 2E+01 
4.38E+00 4.73 E-02 6.89E+00 
4.38E+00 5.20E-02 6.89E+00 
4.39E-03 6.9 1 E-03 
1.5] E-0 1 2.4 I E-0 1 

3.07E-0 1 4.82E-0 1 
4.60E+00 7.23 E+00 
8.74E-02 8.52E-04 1.37E-0 1 
4.38E-01 4.49E-03 6.89E-01 
4.09E-0] 4.7] E-05 6.43E-03 
2.04E-01 3.2 I E-0 1 
4.39E+00 6.9 1 E+OO 
7. I 5E+00 1.1 2E+0 1 
4.38E+00 4.73E-02 6.89E+00 
583E-0 I 2.43 E-02 9.16E-0 1 
I.J I E-02 7. IOE-04 2.06E-02 
1.5]E-01 2.4I E-0 1 

1118/2008 1 :40 PM 
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Table E1-3. Calculation of Exposed Skin Surface Area for Juvenile. 

Age 
6<7 
7<8 
8<9 
9<10 
10<11 
11 <12 
12<13 
13<14 
14<15 
15<16 

Fraction ofTotal Body Surface Area (unitless) 
Head Forearms Hands Lower Legs 

0.131 0.059 0.0471 0.108 
0.12 0.0554 0.053 0.115 
0.12 0.0554 0.053 0.115 
0.12 0.0554 0.053 0.115 

0.0874 0.0617 0.0539 0.112 
0.0874 0.0617 0.0539 0.112 
0.0874 0.0617 0.0539 0.112 
0.0997 0.0545 0.0511 0.128 
0.0796 0.059 0.0568 0.134 
0.0796 0.059 0.0568 0.134 

Total 
0.3451 
0.3434 
0.3434 
0.3434 
0.315 
0.315 
0.315 

0.3333 
0.3294 
0.3294 

Whole Body SA (m2) Exposed SA (cm2) 
male female male female 

0.866 0.843 2989 2909 
0.936 0.917 3214 3149 

1 1 3434 3434 
1.07 1.06 3674 3640 
1.18 1.17 3717 3686 
1.23 1.3 3875 4095 
1.34 1.4 4221 4410 
1.4 7 1.48 4900 4933 
1.61 1.55 5303 5106 

1.7 1.57 5600 5172 

6<16 4093 4053 

Average for juveniles (male and female) 4073 
Reference: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dennal 

Risk Assessment), Exhibit C-1 (EPA 2004c). 
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Table E1-4. 

Age 
6<7 
7<8 
8<9 
9<10 
10<11 
11<12 
12<13 
13<14 
14<15 
15<16 

Calculation of Mean Juvenile Body Weight from 6 through 15 years of Age. 

Mean Body Weight (kg) 
Male and Female 

21.3 
25 

27.4 
31.8 
35.2 
40.6 
47.2 
53 

56.9 
59.6 

Mean Juvenile Body Weight: 39.8 

Reference: Child-Specific Exposure Factors Handbook, Table 11-6 (EPA 2002a). 
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Appendix E2 
Screening Risk Assessment - Ecological 



E2 Table 1-1 Comparison of Minimum Reporting limit Range In Surface Soli to ecological Screening Values for lower level Trophic Organisms 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 

Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Range Detected Detected Mean UCL RME Benchmark Reference Benchmark? 

Metals (mg/kg) 
Aluminum 33 33 100% 3570 15800 9138.79 9984 10200 50 2 
Antimony 1 38 3% 0.28 - 11.2 2.1 2.1 0.64 571 2.1 78 1 No 
Arsenic 38 38 100% 1.6 4.63 2.93 3.14 3.17 10 2 

Barium 38 38 100% 50.9 187 97.65 104 105 330 1 
Beryllium 10 38 26% 0.03 - 0.49 0.09 0.31 0.13 0.191 0.191 40 1 No 
Cadmium 33 38 87% 1.05 - 1.12 0.09 1 0.6 0.741 0.699 32 1 No 
Calcium 33 33 100% 1590 25200 5236.52 8545 6050 
Chromium 38 38 100% 4.4 15.8 9.98 10.7 10.9 0.4 3 
Cobalt 38 38 100% 2.5 7.6 4.59 4.92 4.97 13 1 
Copper 38 38 100% 2.4 10.8 6.24 6.85 7.08 50 3 
Iron 33 33 100% 5880 19400 11592.27 12481 12600 

Lead 38 38 100% 1.6 20.7 7.07 8.48 8.89 110 1 
Magnesium 33 33 100% 1780 6900 4022.58 4373 4460 
Manganese 38 38 100% 104 289 185.67 196 198 500 2 
Mercury 33 38 87% 0.1 - 0.11 0.069 0.069 0.03 0.059 0.0354 0.1 2 Yes 

Molybdenum 0 5 0% 2.1 - 2.24 1.09 1.11 2 2 Yes 

Nickel 37 38 97% 2.14 - 2.14 4.4 13.7 7.18 7.81 8.28 30 2 No 
Potassium 33 33 100% 1100 3970 2445.64 2644 2700 
Selenium 20 38 53% 0.62 - 1.12 0.27 1.1 0.49 0.743 0.543 1 2 Yes 

Silver 1 38 3% 1 - 2.24 2 2 0.66 0.715 0.715 2 2 No 
Sodium 0 33 0% 11.2 - 250 91.56 164 -- -
Thallium 0 38 0% 0.81 - 1.32 0.46 0.475 1 2 Yes 

Vanadium 38 38 100% 13.5 44.1 26 27.8 28.1 2 2 
Zinc 38 38 100% 15.8 57.1 34.78 37.5 38.2 50 2 
Volatile Organics (ug/kg) 
1,1,1,2-Tetrachloroethane 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
1,1,1-Trichloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
1,1,2,2-Tetrachloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
1,1,2-Trichloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
1,1 ,2-Trichlorotrifluoroethane (Freon 113) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
1,1,-Dichloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
1 ,1 ,-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 - -
1,2,3-Trichloropropane 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
1,2-Dichloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
1 ,2-Dichlorotetrafluoroethane (Freon 114) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
1,2-Dichlorpropane 0 38 0% 4.8 - 16 2.99 3.15 700000 3 No 
2-Butanone (Methyl Ethyl Ketone, MEK) 0 38 0% 53 - 160 54.13 57.2 -- -
2-Chloroethyl vinyl ether 0 5 0% 53 - 160 47.4 92.5 -- -
2-Hexanone 0 38 0% 48 - 160 29.92 31.5 -- -
4-Methyl-2-pentanone (MIBK) 0 38 0% 53 - 160 29.92 31.5 -- -
Acetone 2 38 5% 53 - 160 46 100 56.12 59.2 59.2 -- -
Benzene 0 38 0% 4.8 - 16 3.02 3.2 -- -
Bromodichloromethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
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E2 Table 1·1 Comparison of Mlnlmum Reporting Limit Range In Surface SoIl to Ecological Screening Values for Lower Lavel Trophic Organisms 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 
Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Range Detected Detected Mean UCL RME Benchmark Reference Benchmark? 
Bromoform 0 38 0% 4.8 - 16 2.99 3.15 -- -
Bromomethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
Carbon Disulfide 0 38 0% 4.8 - 16 2.99 3.15 -- -
Carbon Tetrachloride 0 38 0% 4.8 - 16 2.99 3.15 -- -
Chlorobenzene 0 38 0% 4.8 - 16 2.99 3.15 40000 3 No 
Chloroethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
Chloroform 0 38 0% 4.8 - 16 3.02 3.2 -- -
Chloromethane 0 38 0% 4.8 - 16 2.99 3.15 - -
cis-1,2-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 -- -
cis-1,3-Dichloropropene 0 38 0% 4.8 - 16 2.99 3.15 -- -
Dibromochloromethane 0 38 0% 4.8 - 16 2.99 3.15 -- -
Dichlorodifluoromethane (F12) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Di-Isopropyl Ether (DIPE) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Ethyl Benzene 0 38 0% 4.8 - 16 2.99 3.15 -- -
Ethyl Tertiary Butyl Ether 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Methyl tert-Butyl Ether (MTBE) 0 38 0% 4.8 - 32 3.56 3.86 -- -
Methylene Chloride 1 38 3% 4.8 - 16 9.2 9.2 3.16 3.39 3.39 -- -
Styrene 0 38 0% 4.8 - 16 3.02 3.2 300000 2 No 
Tertiary Amyl Methyl Ether 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Tertiary Butyl Alcohol (TBA) 0 33 0% 19 - ::'6 11.07 11.3 -- -
Tetrachloroethene (PCE) 0 38 0% 4.8 - 16 2.99 3.15 -- -
Toluene 0 38 0% 4.8 - 16 2.99 3.15 200000 2 No 
trans-l,2-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 -- -
trans-l,3-dichloropropene 0 38 0% 4.8 - 16 2.99 3.15 -- -
Trichloroethene (TCE) 0 38 0% 4.8 - 16 2.99 3.15 -- -
Trichlorofluoromethane (Freon 11) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Vinyl Acetate 0 5 0% 53 - 160 47.4 92.5 -- -
Vinyl Chloride 0 38 0% 4.8 - 16 2.99 3.15 -- -
Xylenes, Total 0 38 0% 5.3 - 19 7.87 8.53 -- -
Semivolatile Organics (ug/kg) 
1,2,4-Trichlorobenzene 0 38 0% 350 - 21000 571.19 500 20000 3 Yes 
l,2-Dichlorobenzene 0 38 0% 350 - 21000 571.19 500 -- -
l,3-Dichlrobenzene 0 38 0% 350 - 21000 571.19 500 -- -
l,4-Dichlorobenzene 0 38 0% 350 - 21000 571.19 500 20000 3 Yes 
2,2'-oxybis( l-Chloropropane) 0 33 0% 520 - 1200 306.35 324 - -
2,4,5-Trichlorophenol 0 38 0% 520 - 52000 1018.69 695 4000 2 Yes 
2,4,6-Trichlorophenol 0 38 0% 350 - 21000 571.19 500 10000 3 Yes 
2,4-Dichlorophenol 0 38 0% 350 - 21000 571.19 500 -- -
2,4-Dimethylphenol 0 38 0% 350 - 21000 571.19 500 -- -
2,4-Dinitrotoluene 0 38 0% 350 - 21000 571.19 500 -- -
2,6-Dinitrotoluene 0 38 0% 350 - 21000 571.19 500 -- -
2,4-Dinitrophenol 0 38 0% 890 - 52000 2097.62 2140 20000 2 Yes 
2-Chloronaphthalene 0 38 0% 350 - 21000 571.19 500 -- -
2-Chlorophenol 0 38 0% 350 - 21000 571.19 500 -- -
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E2 Table 1·1 Comparison of Minimum Reporting limit Range In Surface SoIl to ecological Screening Values for Lower Level Trophic Organisms 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 
Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Ran~e Detected Detected Mean UCL RME Benchmark Reference Benchmark? 
2-Methyl-4,6-Dinitrophenol 0 33 0% 2600 - 5900 2097.62 2140 - -
2-Methylphenol (o-Cresol) 0 38 0% 350 - 21000 571.19 500 - -
2-Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 -- -
2-Nitrophenol 0 38 0% 350 - 21000 571.19 500 - -
3,3'-Dichlorobenzidine 0 38 0% 350 • 21000 840.6 856 -- -
3/4-Methylphenol (MiP-Cresol) 0 38 0% 350 - 21000 601.32 532 -- -
3-Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 -- -
4-bromophenyl-phenylether 0 38 0% 350 - 21000 571.19 500 - -
4-Chloro-3-Methylphenol 0 33 0% 520 - 1200 571.19 500 - -
4-Chloroaniline 0 38 0% 350 - 21000 840.6 856 - -
4-Chlorophenyl-phenyl ether 0 38 0% 350 - 21000 571.19 500 - -
:4-Methylphenol .•.. 0 38 0% 350 • 21000 I:" ..•..... '.' ..... •..... i.· .. 

4-Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 -- -
4-Nitrophenol 0 38 0% 890 - 52000 2097.62 2140 7000 3 Yes 
Bis (2-chloroisopropyl)ether 0 38 0% 350 - 21000 2531 2290000 - -
bis(2-Chloroethoxy) Methane 0 38 0% 350 - 21000 571.19 500 - -
bis(2-Chloroethyl) Ether 0 38 0% 35 - 21000 366.73 221 - -
bis(2-Ethylhexyl) Phthalate 3 38 8% 350 - 21000 51 70 62 87.9 70 - -
Butylbenzylphthalate 0 38 0% 350 - 21000 571.19 500 -- -
Carbazole 0 33 0% 520 - 1200 306.35 324 10000 5 No 
Dibenzofuran 0 38 0% 350 - 21000 571.19 500 19000 5 Yes 
Diethylphthalate 2 38 5% 360 - 21000 96 225 167 1120 225 100000 2 No 
Dimethylphthalate 0 38 0% 350 - 21000 571.19 500 200000 3 No 
di-N-Butylphthalate 0 38 0% 350 - 21000 571.19 500 200000 2 No 
di-N-Octylphthalate 0 38 0% 350 - 21000 571.19 500 -- -
Hexachlorbenzene 1 38 3% 35 - 21000 150 150 83.75 150 - -
Hexachlorobutadiene 0 38 0% 350 - 21000 571.19 500 - -
Hexachlorocyclopentadiene 0 38 0% 350 - 21000 1650.12 1980 10000 2 Yes 
Hexachloroethane 0 38 0% 350 - 21000 571.19 500 - -
Isophorone 0 33 0% 520 - 1200 306.35 324 - -
Nitrobenzene 0 38 0% 350 - 21000 571.19 500 40000 3 No 
N-Nitrosodi-N-Propylamine 0 38 0% 30 - 16000 228.82 75.1 - -
N-Nitroso-Diphenylamine 0 38 0% 350 - 21000 1650.12 1980 20000 3 Yes 
Pentachlorophenol 0 38 0% 180 - 21000 1210 1420 3000 2 Yes 
Phenol 12 38 32% 350 - 21000 110 936 360.62 3485 419 30000 3 No 
PAH SIM (ug/kg) 
2-Methylnapthalene 0 33 0% 25 - 51 
Acenaphthene 0 33 0% 25 - 51 20000 2 No 
Acenapthylene 0 33 0% 25 - 51 
Anthracene 1 33 3% 25 - 32 44 44 
Benzo(a)Anthracene 7 33 21% 25 - 32 7 730 1200 4 No 
Benzo(a)pyrene 4 33 12% 25 - 32 10 1030 1200 4 No 
Benzo(b )Fluoranthene 5 33 15% 25 - 32 8 1790 1200 4 No 
Benzo(g,h,I)Perylene 4 33 12% 25 - 32 7 440 
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E2 Table 1-1. Comparison of Minimum Reporting Limit Range In Surface Soli to Ecological Screening Values for Lower level Trophic Organisms 

Compound 
Benzo(k)Fluoranthene 
Chrysene 
Dibenz(a,h)Anthracene 
Fluoranthene 
Fluorene 
indeno( 1,2,3-c,d)Pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Dioxins (pg/gl 
Total 2,3,7,8-TCDD Bird 
Total 2,3,7,8-TCDD Mammal 
Petroleum Hydrocarbons (mg/kgt 
Gasoline 
Diesel Fuel 
Motor Oils 
Miscellaneous (ug/klll 
Perchlorate 

NOTES. 
- Screening value not available 

mg/kg = milligrams per kilogram 
ug/kg = micrograms per kilogram 
pg/g = picograms per gram 
(1) Direct contact Eco SSL (EPA, 200S). 

No. of 
Detected 
Samples 

4 
4 
1 
5 
0 
2 
0 
2 
5 

11 
11 

26 
17 
20 

0 

(2) Plant screening value (Efroymson et aI., 1997a). 
(3) Soil invertebrate screening value (Efroymson et aI., 1997b). 
(4) EPA, 1999 
(S) Sverdrup et aI., 2001 

Total No. 
of % Detected 

Samples Samples 
33 12% 
33 12% 
33 3% 
33 15% 
33 0% 
33 6% 
33 0% 
33 6% 
33 15% 

11 100% 
11 100% 

38 68% 
38 45% 
33 61% 

2 0% 

Minimum Reporting Minimum Maximum Arithmetic 95% 
Limit Range Detected Detected Mean UCL 

25 - 32 7 510 
25 - 32 8 870 
25 - 32 97 97 
25 - 32 8 1000 
25 - 51 
25 - 32 15 460 
25 - 51 
25 - 32 9 290 
25 - 32 11 960 

- 0.01 35.3 3.81 126 
- 0.05 18.4 2.21 9.99 

9.5 -130.1 0.02 2.78 16.7 
10 -1100 0.8 5600 1628 
10 -113 3 160 43.9 

500 - 500 250 

Is Highest 
Value of Min 

Reporting Limit 
Soil Range>Soil 

RME Benchmark Reference Benchmark? 
1200 4 No 
1200 4 No 

37000 5 No 
30000 3 No 
1200 4 No 

23000 5 No 
10000 5 No 

35.3 500000 4 No 
9.99 500000 4 No 

-- -
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E2 Table 1-2. Comparison of Mimmum Reporting limit Range in Sediment to Eco og cal Screenrng Values for Lower Leve Trophic O~!lamsms 

No. of 
Detected Total No. of % Detected Minimum Reporting 

Compound Samples Samples Samples Limit Range 
Metals (mg/kg) 
Aluminum 4 4 100% 
Antimony o 4 0% 3.3 - 3.6 
Arsenic 3 4 75% 0.94 - 0.94 
Barium 4 4 100% 
Beryllium o 4 0% 0.22 - 0.24 
Cadmium 2 4 50% 0.16 - 0.17 
Calcium 4 4 100% 
Chromium 4 4 100% 
Cobalt 4 4 100% 
Copper 4 4 100% 
Iron 4 4 100% 
Lead 4 4 100% 
Magnesium 4 4 100% 
Manganese 4 4 100% 
Mercury 4 25% 0.22 - 0.24 
Nickel 4 4 100% 
Potassium 4 4 100% 
Selenium 4 25% 0.33 - 0.36 
Silver o 4 0% 0.55 - 0.59 
Sodium 2 4 50% 110 - 120 
Thallium o 4 0% 0.44 - 0.47 
Vanadium 4 4 100% 
Zinc 4 4 100% 
Volatile Organics (ug/kg) 
1,1-Dichloroethane o 4 0% 5.5 - 6.1 
1,1-Dichloroethene o 4 0% 5.5 - 6.1 
1,1,1,2-Tetrachloroethane o 4 0% 5.5 - 6.1 
1,1,1-Trichloroethane o 4 0% 5.5 - 6.1 
1,1,2,2-Tetrachloroethane o 4 0% 5.S - 6.1 
1,1,2-Trichloroethane o 4 0% 5.5 - 6.1 
1,1,2-Trichlorotrifluoroe o 4 0% 5.5 - 6.1 
1,2,3-Trichloropropane o 4 0% 5.5 - 6.1 

Minimum 
Detected 

1750 

1.4 
25.6 

0.23 
2620 
2.5 
1.2 
1.3 

2700 

898 
54.6 
0.006 

1.6 
418 
0.17 

23.1 

7.5 
7.3 

Maximum 
Detected 

3050 

1.8 
110 

0.26 
4570 
4.4 
2 

2.5 
5050 
1.9 

1610 
130 

0.006 
2.8 
821 
0.17 

47.7 

13.9 
13.5 

Is Highest Value of 
Soil Min Reporting Limit 

Benchmark Range> Soil 
Values Reference Benchmark? 

50 2 

78 No 
10 2 No 

330 
40 No 
32 No 

0.4 3 
13 
50 3 

110 No 

500 2 No 
0.1 2 Yes 
30 2 No 

2 No 
2 2 No 

2 No 
2 2 
50 2 
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Is Highest Value of 
No. of Soil Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Benchmark Range> Soil 
Compound Samples Samples Samples Limit Range Detected Detected Values Reference Benchmark? 

1,2-Dichloroethane 0 4 0% 5.5 - 6.1 -- -
1 ,2-Dichlorotetrafiuoroethane (Freon 114) 0 4 0% 5.5 - 6.1 - -
1,2-Dichlorpropane 0 4 0% 5.5 - 6.1 700000 3 No 
2-Butanone (Methyl Ethyl Ketone, MEK) 0 4 0% 110 - 120 - -
2-Hexanone 0 4 0% 55 - 61 -- --
4-Methyl-2-pentanone (MIBK) 0 4 0% 55 - 61 - -
Acetone 0 4 0% 110 - 120 -- --
Benzene 0 4 0% 5.5 - 6.1 -- --
Bromodichloromethane 0 4 0% 5.5 - 6.1 -- -
Bromoform 0 4 0% 5.5 - 6.1 -- --
Bromomethane 0 4 0% 5.5 - 6.1 - --
Carbon Disulfide 0 4 0% 5.5 - 6.1 -- -
Carbon Tetrachloride 0 4 0% 5.5 - 6.1 -- -
Chlorobenzene 0 4 0% 5.5 - 6.1 40000 3 No 
Chloroethane 0 4 0% 5.5 - 6.1 -- --
Chloroform 0 4 0% 5.5 - 6.1 -- --
Chloromethane 0 4 0% 5.5 - 6.1 -- --
Cis-1,2-Dichloroethene 0 4 0% 5.5 - 6.1 - -
Cis-1,3-Dichloropropene 0 4 0% 5.5 - 6.1 - -
Di-Isopropyl Ether (DIPE) 0 4 0% 5.5 - 6.1 -- -
Dibromochloromethane 0 4 0% 5.5 - 6.1 - -
Dichlorodifiuoromethane (F12) 0 4 0% 5.5 - 6.1 - -
Ethyl Benzene 0 4 0% 5.5 - 6.1 -- --
Ethyl Tertiary Butyl Ether 0 4 0% 5.5 - 6.1 -- -
Methyl tert-Butyl Ether (MTBE) 0 4 0% 5.5 - 6.1 -- -
Methylene Chloride 0 4 0% 5.5 - 6.1 -- -
Styrene 0 4 0% 5.5 - 6.1 300000 2 No 
Tertiary Amyl Methyl Ether 0 4 0% 5.5 - 6.1 -- -
Tertiary Butyl Alcohol (TBA) 0 4 0% 22 - 24 -- -
Tetrachloroethene (PCE) 0 4 0% 5.5 - 6.1 -- -
Toluene 0 4 0% 5.5 - 6.1 200000 2 No 
Trans-1,2-Dichloroethene 0 4 0% 5.5 - 6.1 - -
T rans-1 ,3-dichloropropene 0 4 0% 5.5 - 6.1 - -
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E2 Table 1-2 Comparison of Minimum Reporting Limit Range in Sediment to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Soil Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Benchmark Range> Soil 
Compound Samples Samples Samples Limit Range Detected Detected Values Reference Benchmark? 
Trichloroethene (TCE) 0 4 0% 5.5 - 6.1 -- -
Trichlorofiuoromethane (Freon 11) 0 4 0% 5.5 - 6.1 - -
Vinyl Chloride 0 4 0% 5.5 - 6.1 -- -
Xylenes, Total 0 4 0% 17 - 18 -- --
Semivolatile Organics (ug/kg) 
1,2,4-Trichlorobenzene 0 4 0% 550 - 590 20000 3 No 
1,2-Dichlorobenzene 0 4 0% 550 - 590 - -
1,3-Dichlrobenzene 0 4 0% 550 - 590 - -
1,4-Dichlorobenzene 0 4 0% 550 - 590 20000 3 No 
2,2'-oxybis(1-Chloropropane) 0 4 0% 550 - 590 -
2,4,5-Trichlorophenol 0 4 0% 550 - 590 4000 2 No 
2,4,6-Trichlorophenol 0 4 0% 550 - 590 10000 3 No 
2,4-Dichlorophenol 0 4 0% 550 - 590 - -
2,4-Dimethylphenol 0 4 0% 550 - 590 -- -
2,4-Dinitrotoluene 0 4 0% 550 - 590 -- -
2,6-Dinitrotoluene 0 4 0% 550 - 590 -- -
2-Chloronaphthalene 0 4 0% 550 - 590 - -
2-Chlorophenol 0 4 0% 550 - 590 -- -
2-Methyl-4,6-Dinitrophenol 0 4 0% 2700 - 3000 - -
2-Methylphenol (o-Cresol) 0 4 0% 550 - 590 - -
2-Nitroaniline 0 4 0% 2700 - 3000 -- -
2-Nitrophenol 0 4 0% 550 - 590 -- -
2,4-Dinitrophenol 0 4 0% 2700 - 3000 20000 2 No 
3,3'-Dichlorobenzene 0 4 0% 1100 - 1200 - -
3-Nitroaniline 0 4 0% 2700 - 3000 -- -
3/4-Methylphenol (M/P-Cresoi) 0 4 0% 550 - 590 - -
4-bromophenyl-phenyiether 0 4 0% 550 - 590 - -
4-Chloro-3-Methylphenol 0 4 0% 550 - 590 - -
4-Chloroaniline 0 4 0% 1100 - 1200 - -
4-Chlorophenyi-phenyl ether 0 4 0% 550 - 590 - -
4-Nitroaniline 0 4 0% 2700 - 3000 -- -
4-Nitrophenol 0 4 0% 2700 - 3000 7000 3 No 
Bis(2-Chloroethoxy) Methane 0 4 0% 550 - 590 - -
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E2 Table 1-2 Comparison of Minimum Reporting Limit Range in Sediment to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Soil Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Benchmark Range> Soil 
Compound Samples Samples Samples Limit Range Detected Detected Values Reference Benchmark? 
Bis(2-Chloroethyl) Ether 0 4 0% 180 - 190 - -
Bis(2-Ethylhexyl) Phthalate 0 4 0% 550 - 590 - -
Butylbenzylphthalate 0 4 0% 550 - 590 -- -
Carbazole 0 4 0% 550 - 590 10000 5 No 
Di-N-Butylphthalate 0 4 0% 550 - 590 200000 2 No 
Di-N-Octylphthalale 0 4 0% 550 - 590 -- -
Dibenzofuran 0 4 0% 550 - 590 19000 5 No 
Diethylphthalate 0 4 0% 550 - 590 100000 2 No 
Dimethylphthalate 0 4 0% 550 - 590 200000 3 No 
Hexachlorbenzene 0 4 0% 550 - 590 -- -
Hexachlorobutadiene 0 4 0% 550 - 590 - -
Hexachlorocyclopentadiene 0 4 0% 2700 - 3000 10000 2 No 
Hexachloroethane 0 4 0% 550 - 590 -- -
Isophorone 0 4 0% 550 - 590 -- --
N-Nilroso-Diphenylamine 0 4 0% 2700 - 3000 20000 3 No 
N-Nilrosodi-N-Propylamine 0 4 0% 43 - 46 - -
Nitrobenzene 0 4 0% 550 - 590 40000 3 No 
Pentachlorophenol 0 4 0% 1900 - 2000 3000 2 No 
Phenol 0 4 0% 550 - 590 30000 3 No 
PAH SIM (ug/kg) 
2-Methylnaphthalene 0 4 0% 27 - 30 -- -
Acenaphthene 0 4 0% 27 - 30 20000 2 No 
Acenaphthylene 0 4 0% 27 - 30 -- -
Anthracene 0 4 0% 27 - 30 -- --

Benzo( a )Anthracene 0 4 0% 27 - 30 1200 4 No 
Benzo(a)pyrene 0 4 0% 27 - 30 1200 4 No 
Benzo( b) Fluora nthene 0 4 0% 27 - 30 1200 4 No 
Benzo(g,h,I)Perylene 0 4 0% 27 - 30 -- -
Benzo(k)Fluoranthene 0 4 0% 27 - 30 1200 4 No 
Chrysene 0 4 0% 27 - 30 1200 4 No 
Dibenz(a,h)Anlhracene 0 4 0% 27 - 30 - -
Fluoranthene 0 4 0% 27 - 30 37000 5 No 
Fluorene 0 4 0% 27 - 30 30000 3 No 
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E2 Ta bl e 1-2. C f L omparison 0 Minimum Reporting imit Range in 8 d e iment to Ecologica 18 creening 

Compound 
Indeno(1,2,3-c,d)Pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Petroleum Hydrocarbons (mg/kg) 
Gasoline 
Diesel Fuels 
Motor Oils 

NOTES: 

. -- Screening value not available 

mg/kg = milligrams per kilogram 

ug/kg = micrograms per kilogram 

(1) Direct contact Eco SSL (EPA, 2005). 

No. of 
Detected 
Samples 

0 
0 
0 
0 

0 
0 
1 

Total No. of % Detected Minimum Reporting 
Samples Samples Limit Range 

4 0% 27 - 30 
4 0% 27 - 30 
4 0% 27 - 30 
4 0% 27 - 30 

4 0% 11 - 14 
4 0% 11 - 12 
4 25% 11 - 11 

VI 11 L a ues or ower L h' 0 eve Trop IC rgamsms 

Is Highest Value of 
Soil Min Reporting Limit 

Minimum Maximum Benchmark Range> Soil 
Detected Detected Values Reference Benchmark? 

1200 4 No 
-- --

23000 5 No 
1000 5 No 

20 20 



E2 Table 1-3 Comparison of Minimum Reporting Limit Range in Surface Water to Ecological Screening Values for the Protection of Aquatic Life 

Cal. Toxics Is Highest Value of 
No. of Rule Surface Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Water Range>ORNL Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark (1) Benchmark? 

Metals (ug/L) 
Aluminum 2 2 100% 86400 87500 
Antimony 0 2 0% 60 - 60 -- --
Arsenic 2 2 100% 33.8 34.2 
Barium 2 2 100% 867 871 
Berylium 2 2 100% 2.7 2.7 
Cadmium 2 2 100% 6 6.4 
Calcium 2 2 100% 109000 115000 
Chromium 2 2 100% 80.2 83.5 
Cobalt 2 2 100% 30.8 31.5 
Copper 0 2 0% 73 - 74.4 9 Yes 
Iron 2 2 100% 70300 71900 
Lead 2 2 100% 26.7 28.2 
Magnesium 2 2 100% 49300 50400 
Manganese 2 2 100% 1070 1070 

Mercury 0 2 0% 0.13 - 0.19 0.77 2 No 
Nickel 2 2 100% 75.5 78.5 
Potassium 2 2 100% 18000 19300 
Selenium 0 2 0% 5 - 5 5 No 
Silver 0 2 0% 10 - 10 -- --
Sodium 2 2 100% 79000 79700 
Thallium 0 2 0% 2.7 - 4 -- --
Vanadium 2 2 100% 222 227 
Zinc 2 2 100% 242 286 
Volatile Organics (ug/L) 
1,1,1,2-Tetrachloroethane 0 2 0% 0.5 - 0.5 -- --
1,1,1-Trichloroethane 0 2 0% 1 - 1 -- --
1,1,2,2-Tetrachloroethane 0 2 0% 1 - 1 -- --
1,1,2-Trichloroethane 0 2 0% 1 - 1 -- --
1,1,2-Trichlorotrifluoroethane 0 2 0% 5 - 5 -- --
1,1,-Dichloroethane 0 2 0% 1 - 1 -- --
1,1,-Dichloroethene 0 2 0% 1 - 1 -- --



E2 Table 1-3 Comparison of Minimum Reporting Limit Range in Surface Water to Ecological Screening Values for the Protection of Aquatic Life 

Cal. Toxics Is Highest Value of 
No. of Rule Surface Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Water Range>ORNL Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark (1) Benchmark? 
1,2,3-Trichloropropane 0 2 0% 0.5 - 0.5 -- --
1,2-Dichloroethane 0 2 0% 0.5 - 0.5 -- --
1 ,2-Dichlorotetrafluoroethane (Freon 114) 0 2 0% 5 - 5 -- --
1,2-Dichlorpropane 0 2 0% 1 - 1 -- --
2-Butanone (Methyl Ethyl Ketone, MEK) 0 2 0% 100 - 100 -- --
2-Hexanone 0 2 0% 50 - 50 -- --
4-Methyl-2-pentanone (MIBK) 0 2 0% 50 - 50 -- --
Acetone 0 2 0% 100 - 100 -- --
Benzene 0 2 0% 1 - 1 -- --
Bromodichloromethane 0 2 0% 0.1 - 0.1 -- --
Bromoform 0 2 0% 1 - 1 - --
Bromomethane 0 2 0% 1 - 1 -- --
Carbon Disulfide 0 2 0% 1 - 1 - --
Carbon Tetrachloride 0 2 0% 0.5 - 0.5 -- --
Chlorobenzene 0 2 0% 1 - 1 -- --
Chloroethane 0 2 0% 1 - 1 -- --
Chloroform 0 2 0% 0.1 - 0.1 -- --
Chloromethane 0 2 0% 1 - 1 -- --
Cis-1,2-Dichloroethene 0 2 0% 1 - 1 -- --
Cis-1,3-Dichloropropene 0 2 0% 0.5 - 0.5 -- --
Dibromochloromethane 0 2 0% 0.1 - 0.1 -- --
Dichlorodifluoromethane (F12) 0 2 0% 1 - 1 -- --
Di-Isopropyl Ether (DIPE) 0 2 0% 5 - 5 -- --
Ethyl Benzene 0 2 0% 1 - 1 -- --
Ethyl Tertiary Butyl Ether 0 2 0% 5 - 5 -- --
Methyl tert-Butyl Ether (MTBE) 0 2 0% 3 - 3 -- --
Methylene Chloride 0 2 0% 5 - 5 -- --
Styrene 0 2 0% 1 - 1 -- --
Tertiary Amyl Methyl Ether 0 2 0% 5 - 5 -- --
Tertiary Butyl Alcohol (TBA) 0 2 0% 2 - 2 -- --
Tetrachloroethene (PCE) 0 2 0% 1 - 1 -- --
Toluene 0 2 0% 1 - 1 -- --



E2 Table 1-3 Comparison of Minimum Reporting Limit Range in Surface Water to Ecological Screening Values for the Protection of Aquatic Life 

Cal. Toxics Is Highest Value of 
No. of Rule Surface Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Water Range>ORNL Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark (1) Benchmark? 
Trans-1,2-Dichloroethene 0 2 0% 1 - 1 -- --
Trans-1,3-dichloropropene 0 2 0% 0.5 - 0.5 -- --
Trichloroethene (TCE) 0 2 0% 1 - 1 -- --
Trichlorofluoromethane (Freon 11) 0 2 0% 5 - 5 -- --
Vinyl Chloride 0 2 0% 0.5 - 0.5 -- -
Xylenes, Total 0 2 0% 1 - 1 -- --
Semivolatile Organics (ug/L) 
1,2,4-Trichlorobenzene 0 2 0% 9.6 - 9.6 -- --
1,2-Dichlorobenzene 0 2 0% 9.6 - 9.6 -- --
1,3-Dichlrobenzene 0 2 0% 9.6 - 9.6 -- --
1,4-Dichlorobenzene 0 2 0% 4.8 - 4.8 -- --
2,2'-oxybis(1-Chloropropane) 0 2 0% 9.6 - 9.6 -- --
2,4,5-Trichlorophenol 0 2 0% 9.6 - 9.6 -- --
2,4,6-Trichlorophenol 0 2 0% 4.8 - 4.8 -- --
2,4-Dichlorophenol 0 2 0% 9.6 - 9.6 -- --
2,4-Dimethylphenol 0 2 0% 9.6 - 9.6 -- --
2,4-Dinitrotoluene 0 2 0% 9.6 - 9.6 -- --
2,6-Dinitrotoluene 0 2 0% 9.6 - 9.6 -- --
2.4-Dinitrophenol 0 2 0% 48 - 48 -- --
2-Chloronaphthalene 0 2 0% 9.6 - 9.6 -- --
2-Chlorophenol 0 2 0% 9.6 - 9.6 -- --
2-Methyl-4,6-Dinitrophenol 0 2 0% 48 - 48 -- --
2-Methylphenol (o-Cresol) 0 2 0% 9.6 - 9.6 -- --
2-Nitroaniline 0 2 0% 48 - 48 -- --
2-Nitrophenol 0 2 0% 9.6 - 9.6 -- --
3,3'-Dichlorobenzene 0 2 0% 9.6 - 9.6 -- --
3/4-Methylphenol (M/P-Cresol) 0 2 0% 9.6 - 9.6 -- --
3-Nitroaniline 0 2 0% 48 - 48 -- --
4-bromophenyl-phenylether 0 2 0% 9.6 - 9.6 -- --
4-Chloro-3-Methylphenol 0 2 0% 9.6 - 9.6 -- --
4-Chloroaniline 0 2 0% 19 - 19 -- --
4-Chlorophenyl-phenyl ether 0 2 0% 9.6 - 9.6 -- --
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E2 Table 1-3. Comparison of Minimum Reporting Limit Range in Surface Water to Ecological Screening Values for the Protection of Aquatic Life 

Cal. Toxics Is Highest Value of 
No. of Rule Surface Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Water Range>ORNL Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark (1) Benchmark? 
4-Nitroaniline 0 2 0% 48 - 48 -- --
4-Nitrophenol 0 2 0% 48 - 48 -- --
Bis(2-Chloroethoxy) Methane 0 2 0% 9.6 - 9.6 -- --
Bis(2-Chloroethyl) Ether 0 2 0% 9.6 - 9.6 -- --
Bis(2-Ethylhexyl) Phthalate 0 2 0% 9.6 - 9.6 -- --
Butylbenzylphthalate 0 2 0% 9.6 - 9.6 -- --
Carbazole 0 2 0% 48 - 48 -- --
Dibenzofuran 0 2 0% 9.6 - 9.6 -- --
Diethylphthalate 0 2 0% 9.6 - 9.6 -- --
Dimethylphthalate 0 2 0% 9.6 - 9.6 -- --
Di-N-Butylphthalate 0 2 0% 9.6 - 9.6 -- --
Di-N-Octylphthalate 0 2 0% 9.6 - 9.6 -- --
Hexachlorbenzene 0 2 0% 0.96 - 0.96 -- --
Hexachlorobutadiene 0 2 0% 9.6 - 9.6 -- --
Hexachlorocyclopentadiene 0 2 0% 48 - 48 -- --
Hexachloroethane 0 2 0% 9.6 - 9.6 -- --
Isophorone 0 2 0% 9.6 - 9.6 -- --
Nitrobenzene 0 2 0% 4.8 - 4.8 -- --
N-N itrosod i-N-Propylami ne 0 2 0% 9.6 - 9.6 -- --
N-Nitroso-Diphenylamine 0 2 0% 9.6 - 9.6 -- --
Pentachlorophenol 0 2 0% 12 - 12 15 No 
Phenol 0 2 0% 9.6 - 9.6 -- --
2-Methylnaphthalene 0 2 0% 0.48 - 0.48 -- --
Acenaphthene 0 2 0% 0.48 - 0.48 -- --
Acenaphthylene 0 2 0% 0.48 - 0.48 -- --
Anthracene 0 2 0% 0.48 - 0.48 -- --
Benzo( a )Anthracene 0 2 0% 0.48 - 0.48 -- --
Benzo(a)pyrene 0 2 0% 0.19 - 0.19 -- --
Benzo(b )Fluoranthene 0 2 0% 0.48 - 0.48 -- --
Benzo(g,h,I)Perylene 0 2 0% 0.48 - 0.48 -- --
Benzo(k)Fluoranthene 0 2 0% 0.48 - 0.48 -- --
Chrysene 0 2 0% 0.48 - 0.48 -- --
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E2 Table 1-3. Comparison of Minimum Reporting Limit Range in Surface Water to Ecological Screening Values for the Protection of Aquatic Life 

No. of 
Detected Total No. of 

Compound Samples Samples 
Dibenz{a,h)Anthracene 0 2 
Fluoranthene 0 2 
Fluorene 0 2 
Indeno{1,2,3-c,d)Pyrene 0 2 
Naphthalene 0 2 
Phenanthrene 0 2 
Pyrene 0 2 

Petroleum Hydrocarbons (mg/kg) 

Gasoline I 0 I 2 
Diesel Fuels I 0 I 2 
Motor Oils 0 2 

NOTES. 
NRWQC = National Recommended Water Quality Criteria (EPA, 2002) 
- Screening value not available 
ug/L = micrograms per liter 
ug/L = micrograms per liter 

% Detected Minimum Reporting Minimum 
Samples Limit Range Detected 

0% 0.48 - 0.48 
0% 0.48 - 0.48 
0% 0.48 - 0.48 
0% 0.48 - 0.48 
0% 0.48 - 0.48 
0% 0.48 - 0.48 
0% 0.48 - 0.48 

0% 0.11 - 10.1 I 
0% 0.0961 - 10.096 I 
0% 0.13 - 0.13 

l1J Freshwater chronic criterion for aluminum, 87 ug/L, is used. It is based on pH=6.5-9 in groundwater. EPA is aware of field 

Cal. Toxics 
Rule Surface 

Maximum Water 
Detected Benchmark (1) 

-
--
--
--
--
--
--

I I I 
I I I 

data indicating that many high quality waters in the U.S. contain more than 87 ug/L of aluminum, when either total recoverable or dissolved is measured (EPA, 1998b). 
(2) NRWQC value for mercury used. CTR value 

Is Highest Value of 
Min Reporting Limit 
Range>ORNL Soil 

Benchmark? 

--
--
--
--
--
--
--
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E2 Table 1-4 Comparison of Maximum Detection in Wash Sediment to Wet Sediment Benchmark 

Is Highest Value of 

No. of Max 
Detected Total No. of % Detected Minimum Maximum Sediment Detection>Sediment 

Compound Samples Samples Samples Detected Detected Benchmark Benchmark? 

Metals (mg/kg dw) 

Aluminum 4 4 100% 1750 3050 - -
Arsenic 3 4 75% 1.4 1.8 9.79 ' No 

Barium 4 4 100% 25.6 110 500 2 
No 

Cadmium 2 4 50% 0.23 0.26 0.99 ' No 

Calcium 4 4 100% 2620 4570 -- -
Chromium 4 4 100% 2.5 4.4 43.4 ' No 

Cobalt 4 4 100% 1.2 2 50 3 
No 

Copper 4 4 100% 1.3 2.5 31.6 ' No 

Iron 4 4 100% 2700 5050 - -
Lead 4 4 100% 1 1.9 35.8 ' No 

Magnesium 4 4 100% 898 1610 - -
Manganese 4 4 100% 54.6 130 300' No 

Mercury 1 4 25% 0.006 0.006 0.18 ' No 

Nickel 4 4 100% 1.6 2.8 22.7 ' No 

Potassium 4 4 100% 418 821 - -
Selenium 1 4 25% 0.17 0.17 55 No 

Sodium 2 4 50% 23.1 47.7 - -
Vanadium 4 4 100% 7.5 13.9 - -
Zinc 4 4 100% 7.3 13.5 121' No 

Petroleum Hydrocarbons (mg/kg dw) 

Motor Oils 4 25% 20 20 

NOTES: 

(1) TEC = Threshold Effect Concentration in: MacDonald, D.o., C.G. Ingersoll, and T.A. Berger, 2000. Development and Evaluation of Consenus-Based Sediment Quality 
Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31. 

(2) Interim Criteria for In-Water Disposal of Dredged Sediments in: Sullivan, J., J. Ball, E. Brick, S. Hausmann, G. Pilarski, and D. Sopcich. 1985. Report of the technical 
subcommittee on detennination of dredge material suitability for in-water disposal. Wisconsin Department of Natural Resources Report (As cited in Fitchko 1989). 

(3) OMOE Open Water Disposal Criteria in: Fitchko, J. 1989. Criteria for Contaminated Soil/Sediment Cleanup. Beak Consultants Limited. Brampton, Ontario. ISBN 0-
934165-29-6. Pudvan Publishing Co. Inc. Northbrook, Illinois. 

(4) Non Polluted Sediment Quality Guidelines for USEPA Region 5 Harbour Classification in: EPA. 1977. Guidelines for the pollution classification of Great Lakes Harbor 
sediments. U.S. Environmental Protection Agency. Region V. Great Lakes Surveillance Branch. Chicago, Illinois. (As cited in SAIC 1991). 

(5) British Columbia Ministry of Environment Criterion in: BCMOELP (British Columbia Ministry of Environment Lands and Parks). 1994. Approved and working criteria for 
water quality -1994. Water Quality Branch. Environmental Protection Department. British Columbia Ministry of Environment Lands and Parks. ISBN 0-7726-2061-X. 
Victoria, British Columbia. 45 pp. 

- Screening value not available 

mglkg dw = milligrams per kilogram on a dry weight basis 

ug/kg dw = micrograms per kilogram on a dry weight basis 



E2 Table 1-5. Comparison of Minimum Reporting Limit Range in Soil to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Soil Range>Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark Benchmark? 

Metals (mg/kg dw) 
Aluminum 4 4 100% 1750 3050 50 1 RS 

Antimony 0 4 0% 3.3 - 3.6 78 2 
No 

Arsenic 3 4 75% 0.94 - 0.94 1.4 1.8 18 2 No 

Barium 4 4 100% 25.6 110 330 2 
RS 

Beryllium 0 4 0% 0.22 - 0.24 40 2 
No 

Cadmium 2 4 50% 0.16 - 0.17 0.23 0.26 32 2 No 
Calcium 4 4 100% 2620 4570 -- --
Chromium 4 4 100% 2.5 4.4 1 1 RS 

Cobalt 4 4 100% 1.2 2 13 2 
RS 

Copper 4 4 100% 1.3 2.5 50 1 
RS 

Iron 4 4 100% 2700 5050 -- --
Lead 4 4 100% 1 1.9 110 2 RS 
Magnesium 4 4 100% 898 1610 -- --
Manganese 4 4 100% 54.6 130 500 1 --
Mercury 1 4 25% 0.22 - 0.24 0.006 0.006 0.1 1 Yes 

Nickel 4 4 100% 1.6 2.8 30 1 
RS 

Potassium 4 4 100% 418 821 -- -
Selenium 1 4 25% 0.33 - 0.36 0.17 0.17 11 No 

Silver 0 4 0% 0.55 - 0.59 21 No 
Sodium 2 4 50% 110 - 120 23.1 47.7 -- --
Thallium 0 4 0% 0.44 - 0.47 1 1 No 
Vanadium 4 4 100% 7.5 13.9 21 RS 
Zinc 4 4 100% 7.3 13.5 50 1 

RS 
Volatile Organics (ug/kg dw) 
1,1-Dichloroethane 0 4 0% 5.5 - 6.1 -- --
1,1-Dichloroethene 0 4 0% 5.5 - 6.1 -- --
1,1,1,2-Tetrachloroethane 0 4 0% 5.5 - 6.1 -- --
1,1,1-Trichloroethane 0 4 0% 5.5 - 6.1 -- --
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E2 Table 1-5. Comparison of Minimum Reporting Limit Range in Soil to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Soil Range>Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark Benchmark? 

1,1,2,2-Tetrachloroethane 0 4 0% 5.5 - 6.1 -- --
1,1,2-Trichloroethane 0 4 0% 5.5 - 6.1 -- --
1,1,2-Trichlorotrifluoroe 0 4 0% 5.5 - 6.1 -- --
1,2,3-Trichloropropane 0 4 0% 5.5 - 6.1 -- --
1,2-Dichloroethane 0 4 0% 5.5 - 6.1 -- --
1 ,2-Dichlorotetrafluoroethane (Freon 114) 0 4 0% 5.5 - 6.1 -- --
1,2-Dichlorpropane 0 4 0% 5.5 - 6.1 700000 1 

No 
2-Butanone (Methyl Ethyl Ketone, MEK) 0 4 0% 110 - 120 -- --
2-Hexanone 0 4 0% 55 - 61 -- --
4-Methyl-2-pentanone (MIBK) 0 4 0% 55 - 61 -- --
Acetone 0 4 0% 110 - 120 -- --
Benzene 0 4 0% 5.5 - 6.1 500 3 --
Bromodichloromethane 0 4 0% 5.5 - 6.1 -- --
Bromoform 0 4 0% 5.5 - 6.1 - --
Bromomethane 0 4 0% 5.5 - 6.1 -- --
Carbon Disulfide 0 4 0% 5.5 - 6.1 - --
Carbon Tetrachloride 0 4 0% 5.5 - 6.1 -- --
Chlorobenzene 0 4 0% 5.5 - 6.1 40000 1 No 
Chloroethane 0 4 0% 5.5 - 6.1 -- --
Chloroform 0 4 0% 5.5 - 6.1 -- --
Chloromethane 0 4 0% 5.5 - 6.1 - --
Cis-1,2-Dichloroethene 0 4 0% 5.5 - 6.1 -- --
Cis-1,3-Dichloropropene 0 4 0% 5.5 - 6.1 -- --
Di-Isopropyl Ether (DIPE) 0 4 0% 5.5 - 6.1 -- --
Dibromochloromethane 0 4 0% 5.5 - 6.1 -- --
Dichlorodifluoromethane (F12) 0 4 0% 5.5 - 6.1 -- --
Ethyl Benzene 0 4 0% 5.5 - 6.1 1200 3 --
Ethyl Tertiary Butyl Ether 0 4 0% 5.5 - 6.1 - --
Methyl tert-Butyl Ether (MTBE) 0 4 0% 5.5 - 6.1 -- --
Methylene Chloride 0 4 0% 5.5 - 6.1 -- --
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E2 Table 1-5 Comparison of Minimum Reporting Limit Range in Soil to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Soil Range>Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark Benchmark? 

Styrene 0 4 0% 5.5 - 6.1 300000 1 
No 

Tertiary Amyl Methyl Ether 0 4 0% 5.5 - 6.1 -- --
Tertiary Butyl Alcohol (TBA) 0 4 0% 22 - 24 -- --
Tetrachloroethene (PCE) 0 4 0% 5.5 - 6.1 -- --
Toluene 0 4 0% 5.5 - 6.1 800 3 No 

Trans-1,2-Dichloroethene 0 4 0% 5.5 - 6.1 -- --
Trans-1,3-dichloropropene 0 4 0% 5.5 - 6.1 -- --
Trichloroethene (TCE) 0 4 0% 5.5 - 6.1 -- --
Trichlorofluoromethane (Freon 11) 0 4 0% 5.5 - 6.1 - -
Vinyl Chloride 0 4 0% 5.5 - 6.1 -- --
Xylenes, Total 0 4 0% 17 - 18 1000 3 --
Semivolatile Organics (ug/kg dw) 
1,2,4-Trichlorobenzene 0 4 0% 550 - 590 20000 1 No 

1,2-Dichlorobenzene 0 4 0% 550 - 590 -- --
1,3-Dichlrobenzene 0 4 0% 550 - 590 -- --
1,4-Dichlorobenzene 0 4 0% 550 - 590 20000 1 No 

2,2'-oxybis( 1-Chloropropane) 0 4 0% 550 - 590 -- --
2,4,5-Trichlorophenol 0 4 0% 550 - 590 4000 1 No 

2,4,6-Trichlorophenol 0 4 0% 550 - 590 10000 1 No 

2,4-Dichlorophenol 0 4 0% 550 - 590 -- --
2,4-Dimethylphenol 0 4 0% 550 - 590 -- --
2,4-Dinitrotoluene 0 4 0% 550 - 590 -- --
2,6-Dinitrotoluene 0 4 0% 550 - 590 -- --
2-Chloronaphthalene 0 4 0% 550 - 590 -- --
2-Chlorophenol 0 4 0% 550 - 590 -- --
2-Methyl-4,6-Dinitrophenol 0 4 0% 2700 - 3000 -- --
2-Methylphenol (o-Cresol) 0 4 0% 550 - 590 -- --
2-Nitroaniline 0 4 0% 2700 - 3000 -- --
2-Nitrophenol 0 4 0% 550 - 590 20000 1 No 

2,4-Dinitrophenol 0 4 0% 2700 - 3000 -- --
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E2 Table 1-5 Comparison of Minimum Reporting Limit Range in Soil to Ecological Screening Values for Lower Level Trophic Organisms 

Is Highest Value of 
No. of Min Reporting Limit 

Detected Total No. of % Detected Minimum Reporting Minimum Maximum Soil Range>Soil 
Compound Samples Samples Samples Limit Range Detected Detected Benchmark Benchmark? 

3,3'-Dichlorobenzene 0 4 0% 1100 - 1200 -- --
3-Nitroaniline 0 4 0% 2700 - 3000 -- --
3/4-Methylphenol (M/P-Cresol) 0 4 0% 550 - 590 -- --
4-bromophenyl-phenylether 0 4 0% 550 - 590 - --
4-Chloro-3-Methylphenol 0 4 0% 550 - 590 -- --
4-Chloroaniline 0 4 0% 1100 - 1200 -- --
4-Chlorophenyl-phenyl ether 0 4 0% 550 - 590 -- -
4-Nitroaniline 0 4 0% 2700 - 3000 -- --
4-Nitrophenol 0 4 0% 2700 - 3000 7000 1 

No 
Bis(2-Chloroethoxy) Methane 0 4 0% 550 - 590 -- --
Bis(2-Chloroethyl) Ether 0 4 0% 180 - 190 -- -
Bis(2-Ethylhexyl) Phthalate 0 4 0% 550 - 590 -- --
Butylbenzylphthalate 0 4 0% 550 - 590 -- --
Carbazole 0 4 0% 550 - 590 -- --
Di-N-Butylphthalate 0 4 0% 550 - 590 200000 1 

No 
Di-N-Octylphthalate 0 4 0% 550 - 590 -- --
Dibenzofuran 0 4 0% 550 - 590 -- --
Diethylphthalate 0 4 0% 550 - 590 100000 1 No 
Dimethylphthalate 0 4 0% 550 - 590 -- --
Hexachlorbenzene 0 4 0% 550 - 590 -- --
Hexachlorobutadiene 0 4 0% 550 - 590 -- --
Hexachlorocyclopentadiene 0 4 0% 2700 - 3000 10000 1 

No 
Hexachloroethane 0 4 0% 550 - 590 -- --
Isophorone 0 4 0% 550 - 590 -- --
N-Nitroso-Diphenylamine 0 4 0% 2700 - 3000 -- --
N-Nitrosodi-N-Propylamine 0 4 0% 43 - 46 -- --
Nitrobenzene 0 4 0% 550 - 590 -- --
Pentachlorophenol 0 4 0% 1900 - 2000 5000 2 

No 

Phenol 0 4 0% 550 - 590 30000 1 
No 

PAH 81M (ug/kg dw) 



E2 Table 1-5 Comparison of Minimum Reporting Limit Range in Soil to Ecological Screening Values for Lower Level Trophic Organisms 

No. of 
Detected Total No. of % Detected Minimum Reporting Minimum Maximum Soil 

Compound Samples Samples Samples Limit Range Detected Detected Benchmark 

2-Methylnaphthalene 0 4 0% 27 - 30 --
Acenaphthene 0 4 0% 27 - 30 --
Acenaphthylene 0 4 0% 27 - 30 --
Anthracene 0 4 0% 27 - 30 --
Benzo( a )Anthracene 0 4 0% 27 - 30 --
Benzo( a)pyrene 0 4 0% 27 - 30 --
Benzo(b )Fluoranthene 0 4 0% 27 - 30 --
Benzo(g, h, I )Perylene 0 4 0% 27 - 30 --
Benzo(k)Fluoranthene 0 4 0% 27 - 30 --
Chrysene 0 4 0% 27 - 30 --
Dibenz(a,h)Anthracene 0 4 0% 27 - 30 -

Fluoranthene 0 4 0% 27 - 30 --
Fluorene 0 4 0% 27 - 30 --
Indeno(1,2,3-c,d)Pyrene 0 4 0% 27 - 30 --
Naphthalene 0 4 0% 27 - 30 -
Phenanthrene 0 4 0% 27 - 30 --
Pyrene 0 4 0% 27 - 30 --
Petroleum Hydrocarbons (mg/kg dw) 
Gasoline 0 4 0% 11 - 14 --
Diesel Fuels 0 4 0% 11 - 12 --
Motor Oils 1 4 25% 11 - 11 20 20 --

NOTES: r The lesser of plant screening value (Efroymson et aI., 1997a) or soil invertebrate screening value (Efroymson et aI., 1997b). ORNL = Oak Ridge National Laboratory 

2 Eco SSLs (EPA, 2005) 

- Screening value not available 

RS--Reporting limit sufficient, 100 percent detection. 

mg/kg dw = milligrams per kilogram on a dry weight basis 

ug/kg dw = micrograms per kilogram on a dry weight basis 

Is Highest Value of 
Min Reporting Limit 

Range>Soil 
Benchmark? 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
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E2 Table 1-6 Comparison of Maximum Detection in Wash Sediment to Ecological Screening Values for lower level Trophic Organisms 

No. of Is Highest Value of 
Detected Total No. of % Detected Minimum Maximum Soil Max Detection>Soil 

Compound Samples Samples Samples Detected Detected Benchmark Benchmark? 

Metals (mg/kg dw) 
Aluminum 4 4 100% 1750 3050 50 1 Yes 

Arsenic 3 4 75% 1.4 1.8 18 2 No 

Barium 4 4 100% 25.6 110 330 2 No 

Cadmium 2 4 50% 0.23 0.26 32 2 No 
Calcium 4 4 100% 2620 4570 -- --
Chromium 4 4 100% 2.5 4.4 1 Yes 

Cobalt 4 4 100% 1.2 2 13 2 
No 

Copper 4 4 100% 1.3 2.5 50 1 No 
Iron 4 4 100% 2700 5050 -- --
Lead 4 4 100% 1 1.9 110 2 No 
Magnesium 4 4 100% 898 1610 - -
Manganese 4 4 100% 54.6 130 500 1 No 

Mercury 1 4 25% 0.006 0.006 0.1 1 No 

Nickel 4 4 100% 1.6 2.8 30 1 No 
Potassium 4 4 100% 418 821 -- --
Selenium 1 4 25% 0.17 0.17 11 No 
Sodium 2 4 50% 23.1 47.7 -- --
Vanadium 4 4 100% 7.5 13.9 21 Yes 

Zinc 4 4 100% 7.3 13.5 50 No 

NOTES: r The lesser of plant screening value (Efroymson et aI., 1997a) or soil invertebrate screening value (Efroymson et aI., 1997b), ORNL = Oak Ridge National Laboratory 

2 Eco SSLs (EPA, 2005) 

- Screening value not available 

RS--Reporting limit sufficient, 100 percent detection, 

mg/kg dw = milligrams per kilogram on a dry weight basis 

/ 

"--~ 



E2 Tabla 1-7 Comparison of Minimum Raporting Umlt Ranga In Soli to ecological Screanlng Values for Lowar Laval Trophic Organisms 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 
Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Range Detected Detected Mean UCL RME Benchmark Benchmark? 
Metals (mg/kg dw) 

Aluminum 33 33 100% 3570 15800 9138.79 9984 7984 50 ' RS 
Antimony 1 38 3% 0.28 - 11.2 2.1 2.1 0.64 571 2.1 78 2 No 

Arsenic 38 38 100% 1.6 4.63 2.93 3.14 3.14 18 2 RS 
Barium 38 38 100% 50.9 187 97.65 104 104 330 2 No 

Beryllium 10 38 26% 0.03 - 0.49 0.09 0.31 0.13 0.191 0.191 40 2 No 

Cadmium 33 38 87% 1.05 - 1.12 0.09 1 0.6 0.741 0.741 32 2 No 
Calcium 33 33 100% 1590 25200 5236.52 8545 8545 - -
Chromium 38 38 100% 4.4 15.8 9.98 10.7 10.7 l' RS 
Cobalt 38 38 100% 2.5 7.6 4.59 4.92 4.92 13 2 RS 
Copper 38 38 100% 2.4 10.8 6.24 6.85 6.85 50 ' RS 
Iron 33 33 100% 5880 19400 11592.27 12481 12481 - -
Lead 38 38 100% 1.6 20.7 7.07 8.48 8.48 110 2 RS 
Magnesium 33 33 100% 1780 6900 4022.58 4373 4373 - -
Manganese 38 38 100% 104 289 185.67 196 196 500 ' RS 
Mercury 33 38 87% 0.1 - 0.11 0.069 0.069 0.03 0.059 0.059 0.1' Yes 

Molybdenum 0 5 0% 2.1 - 2.24 1.09 1.11 2' Yes 

Nickel 37 38 97% 2.14 - 2.14 4.4 13.7 7.18 7.81 7.81 30 ' No 
Potassium 33 33 100% 1100 3970 2445.64 2644 2644 - -
Selenium 20 38 53% 0.62 - 1.12 0.27 1.1 0.49 0.743 0.743 l' Yes 

Silver 1 38 3% 1 - 2.24 2 2 0.66 0.715 0.715 2' Yes 
Sodium 0 33 0% 11.2 - 250 91.56 164 - -
Thallium 0 38 0% 0.81 - 1.32 0.46 0.475 1 1 Yes 

Vanadium 38 38 100% 13.5 44.1 26 27.8 27.8 2' RS 
Zinc 38 38 100% 15.8 57.1 34.78 37.5 37.5 50 ' RS 
Volatile Organics (ug/kg dw) 
1,1,1,2-Tetrachloroethane 0 33 0% 4.8 - 6.4 2.76 2.81 - -
1,1,1-Trichloroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
1,1,2,2-Tetrachloroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
1,1,2-Trichloroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
1,1 ,2-Trichlorotrifiuoroethane (Freon 113) 0 33 0% 4.8 - 6.4 2.76 2.81 - -
1,1,-Dichloroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
1,1,-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 - -
1,2,3-Trichloropropane 0 33 0% 4.8 - 6.4 2.76 2.81 - -
1,2-Dichloroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
1 ,2-Dichlorotetrafiuoroethane (Freon 114) 0 33 0% 4.8 - 6.4 2.76 2.81 - -
1,2-Dichlorpropane 0 38 0% 4.8 - 16 2.99 3.15 700000 ' No 
2-Butanone (Methyl Ethyl Ketone, MEK) 0 38 0% 53 - 160 54.13 57.2 - -
2-Chloroethyl vinyl ether 0 5 0% 53 - 160 47.4 92.5 - -
2-Hexanone 0 38 0% 48 - 160 29.92 31.5 - -
4-Methyl-2-pentanone (MIBK) 0 38 0% 53 - 160 29.92 31.5 - -
Acetone 2 38 5% 53 - 160 46 100 56.12 59.2 59.2 - -



E2 Table 1-7 Comparison of MInImum Reporting Umlt Range In Soli to ecologIcal ScreenIng Values for lower Laval Trophic Organlama 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 
Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Range Detected Detected Mean UCL RME Benchmark Benchmark? 

Benzene 0 38 0% 4.8 - 16 3.02 3.2 500 3 -
Bromodichloromethane 0 38 0% 4.8 - 16 2.99 3.15 - -
Bromofonm 0 38 0% 4.8 - 16 2.99 3.15 -- -
Bromomethane 0 38 0% 4.8 - 16 2.99 3.15 - -
Carbon Disulfide 0 38 0% 4.8 - 16 2.99 3.15 - -
Carbon Tetrachloride 0 38 0% 4.8 - 16 2.99 3.15 - -
Chlorobenzene 0 38 0% 4.8 - 16 2.99 3.15 40000 ' No 
Ch loroethane 0 38 0% 4.8 - 16 2.99 3.15 - -
Chlorofonm 0 38 0% 4.8 - 16 3.02 3.2 - -
Chloromethane 0 38 0% 4.8 - 16 2.99 3.15 - -
cis-1,2-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 - -
cis-1,3-Dichloropropene 0 38 0% 4.8 - 16 2.99 3.15 - -
Dibromochloromethane 0 38 0% 4.8 - 16 2.99 3.15 - -
Dichlorodifluoromethane (F12) 0 33 0% 4.8 - 6.4 2.76 2.81 -- -
Di-lsopropyl Ether (DIPE) 0 33 0% 4.8 - 6.4 2.76 2.81 - -
Ethyl Benzene 0 38 0% 4.8 - 16 2.99 3.15 1200 3 -
Ethyl Tertiary Butyl Ether 0 33 0% 4.8 - 6.4 2.76 2.81 - -
Methyl tert-Butyl Ether (MTBE) 0 38 0% 4.8 - 32 3.56 3.86 - -
Methylene Chloride 1 38 3% 4.8 - 16 9.2 9.2 3.16 3.39 3.39 -- -
Styrene 0 38 0% 4.8 - 16 3.02 3.2 300000 ' No 
Tertiary Amyl Methyl Ether 0 33 0% 4.8 - 6.4 2.76 2.81 - -
Tertiary Butyl Alcohol (TBA) 0 33 0% 19 - 26 11.07 11.3 - -
Tetrachloroethene (PCE) 0 38 0% 4.8 - 16 2.99 3.15 - -
Toluene 0 38 0% 4.8 - 16 2.99 3.15 800 3 No 
trans-1,2-Dichloroethene 0 38 0% 4.8 - 16 2.99 3.15 - -
trans-1,3-dichloropropene 0 38 0% 4.8 - 16 2.99 3.15 - -
Trichloroethene (TCE) 0 38 0% 4.8 - 16 2.99 3.15 - -
Trichlorofluoromethane (Freon 11) 0 33 0% 4.8 - 6.4 2.76 2.81 - -
Vinyl Acetate 0 5 0% 53 - 160 47.4 92.5 - -
Vinyl Chloride 0 38 0% 4.8 - 16 2.99 3.15 - -
Xylenes, Total 0 38 0% 5.3 - 19 7.87 8.53 1000 3 -
Semivolatile Organics (ug/kg dw) 

1,2,4-Trichlorobenzene 0 38 0% 350 - 21000 571.19 500 20000 ' Yes 
1,2-Dichlorobenzene 0 38 0% 350 - 21000 571.19 500 - -
1,3-Dichlrobenzene 0 38 0% 350 - 21000 571.19 500 - -
1,4-Dichlorobenzene 0 38 0% 350 - 21000 571.19 500 20000 ' Yes 
2,2'-oxybis(1-Chloropropane) 0 33 0% 520 - 1200 306.35 324 - -
2,4,5-Trichlorophenol 0 38 0% 520 - 52000 1018.69 695 4000' Yes 

2,4,6-Trichlorophenol 0 38 0% 350 - 21000 571.19 500 10000' Yes 
2,4-Dichlorophenol 0 38 0% 350 - 21000 571.19 500 - -
2,4-Dimethylphenol 0 38 0% 350 - 21000 571.19 500 - -
2,4-Dinitrotoluene 0 38 0% 350 - 21000 571.19 500 - -
2,6-Dinitrotoluene 0 38 0% 350 - 21000 571.19 500 - -
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E2 Tabla 1·7. Comparison of Minimum Reporting Umlt Range In Soli to Ecoloi Ical Screening Values for Lower Laval Trophic Organisms 

Is Highest 
Value of Min 

No. of Total No. Reporting Limit 
Detected of % Detected Minimum Reporting Minimum Maximum Arithmetic 95% Soil Range>Soil 

Compound Samples Samples Samples Limit Range Detected Detected Mean UCL RME Benchmark Benchmark? 

2,4·Dinitrophenol 0 38 0% 890 • 52000 2097.62 2140 20000' Yes 
2·Chloronaphthalene 0 38 0% 350 - 21000 571.19 500 - -
2·Chlorophenol 0 38 0% 350 - 21000 571.19 500 - -
2·Methyl·4,6·Dinitrophenol 0 33 0% 2600 - 5900 2097.62 2140 - -
2·Methylphenol (o·Cresol) 0 38 0% 350 - 21000 571.19 500 - -
2·Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 - -
2·Nitrophenol 0 38 0% 350 - 21000 571.19 500 - -
3,3'·Dichlorobenzidine 0 38 0% 350 - 21000 840.6 856 - -
3/4·Methylphenol (M/P·Cresol) 0 38 0% 350 - 21000 601.32 532 - -
3·Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 - -
4·bromophenyl-phenylether 0 38 0% 350 - 21000 571.19 500 - -
4·Chloro-3·Methylphenol 0 33 0% 520 - 1200 571.19 500 - -
4·Chloroaniline 0 38 0% 350 • 21000 840.6 856 - .. 
4-Chlorophenyl-phenyl ether 0 38 0% 350 - 21000 571.19 500 - -
4-Methylphenol 0 38 0% 350 - 21000 
4-Nitroaniline 0 38 0% 890 - 52000 2097.62 2140 - -
4-Nitrophenol 0 38 0% 890 - 52000 2097.62 2140 7000' Yes 
Bis (2-chloroisopropyl)ether 0 38 0% 350 - 21000 2531 2290000 - -
bis(2-Chloroethoxy) Methane 0 38 0% 350 - 21000 571.19 500 - -
bis(2-Chloroethyl) Ether 0 38 0% 35 - 21000 366.73 221 - -
bis(2-Ethylhexyl) Phthalate 3 38 8% 350 - 21000 51 70 62 87.9 70 - -
Butylbenzylphthalate 0 38 0% 350 - 21000 571.19 500 - -
Carbazole 0 33 0% 520 - 1200 306.35 324 - -
Dibenzofuran 0 38 0% 350 - 21000 571.19 500 - -
Diethylphthalate 2 38 5% 360 - 21000 96 225 167 1120 225 100000 ' No 

Dimethylphthalate 0 38 0% 350 - 21000 571.19 500 - -
di-N-Butylphthalate 0 38 0% 350 - 21000 571.19 500 200000' No 
di-N-Octylphthalate 0 38 0% 350 - 21000 571.19 500 - -
Hexachlorbenzene 1 38 3% 35 - 21000 150 150 83.75 150 - -
Hexachlorobutadiene 0 38 0% 350 - 21000 571.19 500 - -
Hexachlorocyclopentadiene 0 38 0% 350 - 21000 1650.12 1980 10000' Yes 
Hexachloroethane 0 38 0% 350 - 21000 571.19 500 - -
Isophorone 0 33 0% 520 - 1200 306.35 324 - -
Nitrobenzene 0 38 0% 350 - 21000 571.19 500 - -
N·Nitrosodi-N-Propylamine 0 38 0% 30 - 16000 228.82 75.1 - -
N-Nitroso-Diphenylamine 0 38 0% 350 - 21000 1650.12 1980 - -
Pentachlorophenol 0 38 0% 180 - 21000 1210 1420 5000 2 Yes 

Phenol 12 38 32% 350 - 21000 110 936 360.62 3485 936 30000' No 
PAH SIM (ug/kg dw) 
2-Methylnapthalene 0 33 0% 25 · 51 -
Acenaphthene 0 33 0% 25 - 51 -
Acenapthylene 0 33 0% 25 · 51 -
Anthracene 1 33 3% 25 · 32 44 44 -
Benzo(a)Anthracene 7 33 21% 25 - 32 7 730 -



E2 Table 1 7 Comparison of Minimum Reporting Umlt Range In Soli to Ecological Screening Values for Lower level Trophic Organisms -

No. of Total No. 
Detected of % Detected Minimum Reporting Minimum 

Compound Samples Samples Samples Limit Range Detected 
Benzo(a)pyrene 4 33 12% 25 - 32 10 
Benzo(b)Fluoranthene 5 33 15% 25 - 32 8 
Benzo(g,h,I)Perylene 4 33 12% 25 - 32 7 
Benzo(k)Fluoranthene 4 33 12% 25 - 32 7 
Chrysene 4 33 12% 25 - 32 8 
Dibenz(a,h)Anthracene 1 33 3% 25 - 32 97 
Fluoranthene 5 33 15% 25 - 32 8 
Fluorene 0 33 0% 25 - 51 
indeno(1,2,3-c,d)Pyrene 2 33 6% 25 - 32 15 
Naphthalene 0 33 0% 25 - 51 
Phenanthrene 2 33 6% 25 - 32 9 
Pyrene 5 33 15% 25 - 32 11 
Dioxins (pg/g dw) 
TotaI2,3,7,8-TCDD Bird 11 11 100% - 0.01 
TotaI2,3,7,8-TCDD Mammal 11 11 100% - 0.05 
Petroleum Hydrocarbons (mg/kg dw) 
Gasoline 26 38 68% 9.51- 30.1 0.02 
Diesel Fuel 17 38 45% 10 - 100 0.8 
Motor Oils 20 33 61% 10 - 13 3 
Miscellaneous (ug/kg dw) 
Perchlorate 0 2 0% SOD - 500 

NOTES. 
'The lesser of plant screening value (Efroymson et ai., 1997a) or soil invertebrate screening value (Efroymson et ai., 1997b). 

ORNL = Oak Ridge National Laboratory 
, Eco SSLs (EPA, 2005) 
'Canadian Council of Ministers of the Environment, 1999 

- Screening value not available 
RS-Reporting limit sufficient, 100 percent detection. 
mgll<g dw = milligrams per kilogram on a dry weight basis 

ug/kg dw = micrograms per kilogram on a dry weight basis 
pg/g = picograms per gram 

Maximum Arithmetic 
Detected Mean 

1030 
1790 
440 
510 
870 
97 

1000 

460 

290 
960 

35.3 3.81 
18.4 2.21 

2.78 
5600 
160 

250 

Is Highest 
Value of Min 

Reporting Limit 
95% Soil Range>Soil 
UCL RME Benchmark Benchmark? 

-
-
-
-
-
-
-
-
-
-
-
-
-

126 35.3 --
9.99 9.99 -
16.7 -
1628 -
43.9 -

- -



E2 Table 1-8 Comparison of Maximum Detectlon In Soli to Ecological Screening Values for Lower Laval Trophic Organisms 

No. of Total No. Is Max 
Detected of % Detected Minimum Maximum Arithmetic 95% Soil Detection>Soil 

Compound Samples Samples Samples Detected Detected Mean UCL RME Benchmark Benchmark? 
Metals (mg/kg dw) 

Aluminum 33 33 100% 3570 15800 9138.79 9984 9984 50 ' Yes 

Antimony 1 38 3% 2.1 2.1 0.64 571 2.1 78' No 
Arsenic 38 38 100% 1.6 4.63 2.93 3.14 3.14 18' No 
Barium 38 38 100% 50.9 187 97.65 104 104 330' No 
Beryllium 10 38 26% 0.09 0.31 0.13 0.191 0.191 40 2 No 
Cadmium 33 38 87% 0.09 1 0.6 0.741 0.741 32' No 
Calcium 33 33 100% 1590 25200 5236.52 8545 8545 - -
Chromium 38 38 100% 4.4 15.8 9.98 10.7 10.7 l' Yes 

Cobalt 38 38 100% 2.5 7.6 4.59 4.92 4.92 13' No 
Copper 38 38 100% 2.4 10.8 6.24 6.85 6.85 50 ' No 
Iron 33 33 100% 5880 19400 11592.27 12481 12481 - -
Lead 38 38 100% 1.6 20.7 7.07 8.48 8.48 110' No 
Magnesium 33 33 100% 1780 6900 4022.58 4373 4373 - --
Manganese 38 38 100% 104 289 185.67 196 196 500 ' No 
Mercury 33 38 87% 0.069 0.069 0.03 0.059 0.059 0.1' No 
Nickel 37 38 97% 4.4 13.7 7.18 7.81 7.81 30' No 
Potassium 33 33 100% 1100 3970 2445.64 2644 2644 - -
Selenium 20 38 53% 0.27 1.1 0.49 0.743 0.743 l' Yes 

Silver 1 38 3% 2 2 0.66 0.715 0.715 2 ' No 
Vanadium 38 38 100% 13.5 44.1 26 27.8 27.8 2 ' Yes 

Zinc 38 38 100% 15.8 57.1 34.78 37.5 37.5 50 ' Yes 
Volatile Organics (ug/kg dw) 
Acetone 2 38 5% 46 100 56.12 59.2 59.2 - -
Methylene Chloride 1 38 3% 9.2 9.2 3.16 3.39 3.39 - -
Semivolatile Organics (ug/kg dw) 
bis(2-Ethylhexyl) Phthalate 3 38 8% 51 70 62 87.9 70 - -

) 
Diethylphthalate 2 38 5% 96 225 167 1120 225 100000 ' No 
Hexachlorbenzene 1 38 3% 150 150 83.75 150 - -
Phenol 12 38 32% 110 936 360.62 3485 419 30000' No 
PAH SIM (ug/kg dw) 
Anthracene 1 33 3% 44 44 - -
Benzo(a)Anthracene 7 33 21% 7 730 - -
Benzo(a)pyrene 4 33 12% 10 1030 - -
Benzo(b )Fluoranthene 5 33 15% 8 1790 - -
Benzo(g,h,I)Perylene 4 33 12% 7 440 - -
Benzo(k)Fluoranthene 4 33 12% 7 510 - -
Chrysene 4 33 12% 8 870 - -
Dibenz(a,h)Anthracene 1 33 3% 97 97 - -
Fluoranthene 5 33 15% 8 1000 - -
indeno(l,2,3-c,d)Pyrene 2 33 6% 15 460 - -
Phenanthrene 2 33 6% 9 290 - -

'. 
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No. of Total No. 
Detected of % Detected Minimum Maximum Arithmetic 

Compound Samples Samples Samples Detected Detected Mean 
Pyrene 5 33 15% 11 960 
Dioxins (pg/g dw) 
TotaI2,3,7,8-TCDD Bird 11 11 100% 0.01 35.3 3.81 
TotaI2,3,7,8-TCDD Mammal 11 11 100% 0.05 18.4 2.21 
Petroleum Hydrocarbons (mg/kg dw) 
Gasoline I 26 38 68% 0.02 2.78 
Diesel Fuel I 17 38 45% 0.8 5600 
Motor Oils 20 33 61% 3 160 

NOTES. 
1 The lesser of plant screening value (Efroymson et aI., 1997a) or soil invertebrate screening value (Efroymson et aI., 1997b). 
ORNL = Oak Ridge National Laboratory 
'Eco SSLa (EPA, 2005) 
- Screening value not available 
mg/kg dw = milligrams per kilogram on a dry weight basis 
ug/kg dw = micrograms per kilogram on a dry weight basis 
pg/g dw = picograms per gram on a dry weight basis 

95% 
UCL RME 

126 35.3 
9.99 9.99 

16.7 
1628 
43.9 

Is Max 
Soil Detection>Soil 

Benchmark Benchmark? 

-- -
-
- -
- -

- -
-- -
-- -
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Name: Ornate Shrew (Sorex ornatus) 

Taxonomy: Sorex ornatus is a rare species of shrew located only in coastal marshes and riparian 
communities of California and Baja California. Nine subspecies have been described, two of which were 
widely distributed in past history while seven others were found in small patches along coastal marshes, 
inland valleys, and montane meadows (Maldonado et al. 2001). Differentiation of Ornate Shrews into 
subspecies is largely based on body size and pelage coloration of a small number of specimens, and while 
this species shows a large degree of variation in size and pelage color, and many exhibit different degrees 
of melanism, genetic differences between the subspecies are few. Therefore, "splitting" the species into 
subspecies based on these phenotypic variations may not be reliable (Maldonado et al. 2001). 

Most of the available infonnation on the Ornate Shrew pertains to two subspecies. The Suisun Shrew 
(Sorex ornatus sinuosus) is a Federal Species of Concern and a California Species of Special Concern. 
This subspecies is now restricted to remnants of natural tidal and brackish marshes along the northern 
borders of San Pablo and Suisun bays in California (WESCO 1986). The Buena Vista Lake Shrew (Sorex 
ornatus relictus) is one of two subspecies of the Ornate Shrew that occur in the San Joaquin Valley, and 
has been listed as an Endangered Species by the U.S. Fish and Wildlife Service (001 2002). The species 
profile that follows is therefore comprised of infonnation taken from separate sources pertaining to 
different subspecies. 

Size: Ornate Shrews range in length from 9.8 to 10.5 cm. Their body weights range from 4.1 to 7.6 
grams, with a mean weight of 5.85 grams (Brown et al. 1996). In most shrews, winter weight is 70% of 
their first-year weight, and 50% of their second-year weight (Hays, 1990). 

Foraging Area: Data regarding the foraging area or territory size of the Ornate Shrew are unavailable. 
The short-tailed shrew has an approximate foraging area of 0.22 ha (Platt 1976). 

Density: A favorable habitat should support densities of 111 individual shrews per hectare, according to 
estimations by Newman (1970). Suisun shrews exist in aggregations that consist of one dominant male 
and several females. In between the aggregations are young and/or subdominant males that were 
dispersed from the groups (Hays 1990). 

Habitat: Ornate Shrews prefer mesophytic communities with dense cover and an abundant litter layer. 
Typical plants found in these communities are Fremont cottonwood, willows, alkali heath, wild rye grass, 
and Baltic rush (Brown et al. 1996). Suisun Shrews tend to inhabit tidal marshes that can be characterized 
in order of their decreasing tolerance to inundation: Spartina foliosa (cordgrass), Salicornia ambigua, 
Salicornia virginica (pickleweed), and Grindelia cuneifolia and humulis (gumplant), and brackish 
marshes dominated by Scirpus californicus (California bulrush) and Typha latifolia (cattail) (Rudd 1955). 

Ornate Shrews build dome-shaped nests made of dead plant material and paper scraps, usually on top of 
the soil surface below driftwood or planks situated above the high tide line (WESCO, 1986). 

Ornate Shrews are active day and night but are rarely observed due to their small size and cryptic 
behavior. They do not hibernate, but can enter a daily state of inactivity (called torpor) to survive extreme 
environmental conditions (001 2002). 

Reproduction: Breeding typically occurs February through early October (Brown et al. 1996) and peaks 
in May (Newman and Rudd 1978). Litter size ranges from 4 to 7 young, with a mean of 5.2. Gestation 
typically lasts 21 days (CallEcotox 2000). After breeding occurs, each aggregation is left with one 
dominant male and several breeding and immature females. Young, subdominant males leave the 
aggregations but do return in early spring to compete with resident males during the next breeding season 
(Hays 1990). The longevity of Ornate Shrews is only 16 - 18 months (CallEcotox 2000) and deaths tend 
to occur shortly after the breeding season (Rudd 1955). 



Feeding: Ornate Shrews will feed indiscriminately on available larvae and adults of several species of 
aquatic and terrestrial insects, and are also known to consume spiders, centipedes, slugs, snails, and 
earthworms on a seasonally available basis (001 2002). They have a very high body metabolism and are 
therefore able to eat between 60 and 200% of their body mass daily, and lactating females can eat up to 
300% of their body mass (Genoud and Vogel 1989). For the short-tailed shrew, the standard metabolic 
rate is approximately 190% the rate predicted from body weight (Deavers and Hudson 1981). This risk 
assessment will reference the latter data in calculating feeding rates as 190% times the feeding rates 
derived using the allometric equation for mammal food intake from USEPA 1993. 

Predators: Shrews are seldom preyed upon, possibly because they tend to stay deeply under vegetation 
(Pearson 1946, Crowcroft 1957) or because they are unpalatable due to the distasteful secretions and 
offensive odor from their flank glands and feces (001 2002). 

Exposure Factors: 

Feeding Rate: Mean: 1.119 grams/day (OW) Max: 1.317 grams/day (OW) (derived using Nagy, 
2001 allometric equation for mammal food intake) (Deavers and Hudson 1981; Nagy 2001). 

Drinking Rate: Mean: 0.001 Llday; Max: 0.0012 Llday (derived using allometric equation for 
drinking water from USEPA 1993). 

Diet Partitioning Factor: 

Soil: 

Plants: 
Animals: 

0.06 (Derived from Beyer et al. 1994) 

0.00 
0.94 (Derived from 001 2002) 
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Name: Deer Mouse (Peromyscus maniculatus) 

Size: Deer mice range from 7.1 to 10.2 cm in length, with a 5.1 to 13 cm tail (Burt and Grossenheider 
1980). Schlesinger and Potter (1974) reported a mean weight of22 grams for adult females and 20 grams 
for adult males. Minimum, mean, and maximum weights of 18.25, 19.6, and 20.9 grams, respectively, 
were derived from Schlesinger and Potter's data and will be used in this risk assessment. 

Foraging Area: The deer mouse nests in burrows in the ground, in trees, stumps, and buildings. Bowers 
and Smith (1979) report mean home ranges of 0.128 and 0.094 ha for male and female deer mice, 
respectively, for the Idaho high desert. This is most similar to site habitat, so as a conservative exposure 
estimate, a foraging area of 0.1 ha is assumed for the purposes of this assessment. 

Density: Population densities vary over space and time and are often positively correlated with food 
abundance (Taitt 1981; Wolff 1989), moisture contents of plants (Bowers and Smith 1979), and 
vegetative cover (van Home 1982). Population density can range from 3.9 to 28 per hectare (Metzgar 
1979). 

Habitat: The deer mouse inhabit nearly all types of dry-land habitats within their range: short- grass 
prairies, grass-sage communities, coastal sage scrub, sand dunes, wet prairies, upland mixed and cedar 
forests, deciduous forests, ponderosa pine forests, other habitats (Holbrook 1979; Kaufman and Kaufman 
1989; Ribble and Samson 1987; Wolff and Hurlbutt 1982). 

Reproduction: The breeding season of the deer mouse is normally from February to November; the 
duration of reproductive season varies with latitude (Burt and Grossenheider 1980). The deer mouse 
produces 2 to 4 litters per year; 3 to 5 pups per litter (Burt and Grossenheider 1980). In Alberta, Canada, 
deer mice reach sexual maturity 35 days after birth (Millar 1985). 

Feeding: Deer mice eat seeds, arthropods, some green vegetation, roots, fruits, and fungi as available 
(Johnson 1961; Menhusen 1963; Whitaker 1966). 

Predators: House cat, hawks, fox, coyote, and snakes. 

Exposure Factors: 

Feeding Rate: Mean is 3.322 grams/day dry weight and maximum is 3.491 grams (derived using 
allometric equation for rodent food ingestion, Nagy 2001). 

Drinking Rate: Mean is 0.0029 Llday (derived using allometric equation for drinking water, 
USEPA 1993). 

Diet Partitioning Factor: 

Soil: 
Plants: 
Animals: 

References: 

0.02 (Derived from Beyer et al. 1994) 
0.49 (Derived from USEPA 1993) 
0.49 (Derived from USEPA 1993) 

Beyer, W.N., E.E. Connor, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife, J. Wildl. Manage., 
58(2):375-382. 



'\ 
) 

" ,,/ 

Bowers, M.A. and Smith, H.D. 1979. Differential habitat utilization by sexes of the deer mouse, 
Peromyscus maniculatus. Ecology 60: 869-875. 

Burt, W. H. and R. P. Grossenheider, 1976. A Field Guide to the Mammals, 3rd. edition, Houghton 
Mifflin Company, Boston, MA. 

Holbrook, SJ. 1979. Habitat utilization, competitive interactions, and coexistence of three species of 
cricetine rodents in east-central Arizona. Ecology 60: 758-769. 

Johnson, D.R. 1961. The food habits of rodents in range lands of southern Idaho. Ecology 42: 407-410. 

Kaufman, D.W. and Kaufman, G.A. 1989. Population biology. In: Kirkland, G.L.; Lane, J.N., eds. 
Advances in the study of Peromyscus (Rodentia). Lubbock, TX: Texas Tech University Press. 

Menhusen, B.R. 1963. An investigation on the food habits of four species of rodents in captivity. Trans. 
Kansas Acad. Sci. 66: 107-112. 

Nagy, K.A. 2001. Food requirements of wild animals: predictive equations for free-living mammals, 
reptiles, and birds. In: Nutrition Abstracts and Reviews, Series B: Livestock Feeds and Feeding. 
Vol. 71, No. 10. pp.1R-12R. 

Metzgar, L.H. 1979. Dispersion patterns in a Peromyscus population. J. Mammal. 60: 129-145. 

Millar, J.S. 1985. Life cycle characteristics of Peromyscus maniculatus nebrascensis. Can. J. Zool. 63: 
1280-1284. 

Ribble, D.O. and Samson, F.B. 1987. Microhabitat associations of small mammals in southeastern 
Colorado, with special emphasis on Peromyscus (Rodentia). Southwest. Nat. 32: 291-303. 

Taitt, M.J. 1981. The effect of extra food on small rodents populations: deer mice (Peromyscus 
maniculatus). J. Anim. Ecol. 50: 111-124. 

USEPA. 1993. Wildlife Exposure Factors Handbook, Volume 1, EPAl600/R-93/187a,December 1993. 

van Home, B. 1982. Niches of adult and juvenile deer mice (Peromyscus maniculatus) in seral stages of 
coniferous forest. Ecology 63: 992-1003. 

Whitaker, J. O. 1966. Food of Mus musculus, Peromyscus maniculatus bairdi, and Peromyscus leucopus 
in Vigo County, Indiana, J. Mammal. 47: 473-486. 

Wolff, J.O. 1989. Social behavior. In. Kirkland, G.L. and Lane, J.N., eds. Advances in the study of 
Peromyscus (Rodentia). Lubbock, TX: Texas Tech University Press; pp. 271-291. 



',,-

) 

Name: Long-tailed Weasel (Mustelafrenata) 

Size: Males of this species tend to be somewhat larger than females, with head and body lengths of 22.8 -
26.6 em (males) and 20.3 - 22.8 cm (females) (Burt and Grossenheider 1976). Tails of both sexes are about 
50% of their total body length (Baker 1983). Given the range of adult weasel weights is 80 to 450 grams 
(Baker, 1983) we might assume that a mean weight for risk assessment purposes is 265 grams. 

Foraging Area: The home range for the long-tailed weasel is 12 to 16 ha (Burt and Grossenheider 1976). 
As a conservative exposure estimate, a foraging area of 12 ha is assumed for the purposes of this 
assessment. 

Density: The density of weasel populations is estimated at 15 to 20 per 259 ha (Burt and Grossenheider 
1976). 

Habitat: Weasels are found in temperate and tropical habitats in North and Central America. They inhabit 
crop fields and small wooded areas and will burrow and nest in hollow logs, rock piles, and under barns. 
Weasels sometimes take over the burrow of one of their prey (Baker 1983). 

Reproduction: The long-tailed weasel mates in July or August. Four to eight young are born in late April 
or early May after a gestation period of 2.5 to 337 days. Their eyes open at 35 days. Males reach sexual 
maturity at one year, while females are capable of reproducing at 3 - 4 months (Baker 1983). 

Feeding: Weasels are strictly carnivorous but may ingest some soil while feeding. They prey on 
mammals up to rabbit size, and also take a few birds and other animals by piercing the prey's skull with 
its canines and killing it (Burt and Grossenheider 1976). 

Predators: Man 

Exposure Factors: 

Feeding Rate: Mean: 16.06 grams (OW) /day; Max: 24.97 grams (OW)/ day (derived using 
allometric equation for food ingestion for all mammals, Nagy 2001). 

Drinking Rate: Mean: 0.030 L/day; Max: 0.048 L/day (derived using allometric equation for 
drinking water, USEPA 1993). 

Diet Partitioning Factor: 

Soil: 
Plants: 
Animals: 

References: 

0.03 Beyer et al. 1994; Similar to fox 
0.000 
0.97 (Derived from Burt and Grossenheider 1976) 
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Name: Mourning Dove (Zenaida macroura) 

Size: The average size of a mourning dove is 30.5 cm; its weight ranges from 115-140 grams with a mean 
weight of 119 grams (Dunning 1993). 

Foraging Area: A search for the foraging area of the Mourning dove was unsuccessful. A calculation 
involving the relationship of daily food consumption to body weight for the Mourning dove was used to 
estimate a foraging area of 0.53 (ha) (Schoener 1966). The herbivore relationship was assumed to best 
apply to the Mourning dove because seeds and vegetable matter comprises over 90 percent of its diet. 

Density: Population densities range from 1 to 5 per 2.02 ha in California (Garber 1955). 

Habitat: Mourning doves can be found in the desert (near water) to open woodland, agricultural areas 
with scattered trees, and suburbs. They will nest in the fork of a horizontal tree branch, on ground, on 
deserted nest of other species, or anywhere else providing solid support (Ehrlich et al. 1988). 

Reproduction: Mourning doves generally nest between mid-March and mid-September and produce 2-3, 
but occasionally 3-6 clutches per year (Ehrlich et al. 1988). Mourning doves almost always lay two eggs 
(Brown 1989; Verner 1980); gestation period is approximately 15 days (Ehrlich et al. 1988). 

Feeding: Since the mourning dove's diet consists of seeds, including waste grain from cultivated fields 
(Ehrlich et al. 1988), incidental ingestion of soil will occur. Since the Mourning dove feeds on the ground, 
it is assumed that at least a minimal amount of incidental soil ingestion occurs and incidental soil 
ingestion is set at 2 percent for the exposure model. 

Predators: Humans, hawks, owls, cats, dogs, blue jays, and squirrels (Assoc. of Game and Fish 1957). 

Exposure Factors: 

Feeding Rate: Mean is 12.5 grams (ww)/day, range is 1 to 17 g1day (J. Wildl. Manage. 1988). 
Mean is 16.48 grams (dw)/day with a maximum of 18.41 grams (dw)/day (derived using 
allometric equation for food ingestion for all mammals, Nagy 2001). 

Drinking Rate: Mean is .014 Llday (derived using allometric equation for drinking water, 
USEPA 1993). 

Diet Partitioning Factor 

Soil: 

Plants: 
Animal: 

References: 

0.093 (derived from Beyer et aI., 1994) 
0.907 (Derived from Ehrlich et al. 1988) 
0.00 (Derived from Ehrlich et al. 1988) 
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Name: Western Meadowlark (Sturn ella neglecta) 

Size: The western meadowlark measures about 28 cm long with a 13 cm tail, thick stout body, large legs, 
and a long, straight bill (Dunn 1998). The minimum and maximum weight of the adult western 
meadowlark has been reported as 74.1 and 114 grams, respectively (Lanyon 1962). From those data a 
mean weight of approximately 94.05 grams can be derived. A unique foot structure allows the 
meadowlark to walk about on the ground, instead of hopping like other birds. 

Foraging Area: The foraging area of the western meadowlark is approximately 3.0 ha (Schoener 1968). 

Density: The density of western meadowlarks ranges from 0.1-1.0 birds/acre (Bryant 1914). 

Habitat: The western meadowlark habitats include meadows, plains and prairies. 

Reproduction: In California, the western meadowlark nests between March and August (Bryant 1914). 
The female builds a nest on the ground, hidden in a clump of grass and domed with grass and weed fibers. 
A small hole on the side, and a hidden runway up to four feet long, allows the meadowlark an entrance to 
the nest. The female lays one whitish pink egg, speckled with lavender and brown, each day for five days. 
The female incubates for 14 days and only leaves the nest for brief periods, while the male searches for 
food (Dunn 1998). 

Feeding: The western meadowlark feeding habits are marked by seasonal differences in their main 
staples. They eat grain during winter and early spring, insects late spring and summer, and weed seeds in 
fall. (Lanyon 1994). It is a powerful flyer that eats insects, making it an asset to landowners (Dunn 1998). 

Predators: Cats, dogs, hawks, owls, foxes and skunks. 

Exposure Factors: 

Feeding Rate: Mean: 14.04 grams/day (DW); Min: 11.92 grams/day (DW); Max: 16.00 
grams/day (derived using passerine allometric equation, Nagy 2001). 

Drinking Rate: 12.1 ml/day (derived using passerine allometric equation EPA 1993). 

Diet Partitioning Factor: 
Soil: 0.093 (derived from Beyer et aI., 1994) 
Plant: 0.339 (derived from Lanyon 1994) 
Invertebrate: 0.568 (derived from Lanyon 1994) 
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Name: Spotted Towhee (Pipilo maculatus) 

Size: Spotted Towhee range in length from 18 to 20 cm. Their body weights range from 32.1 to 52.3 
grams, with a mean weight of 40.5 grams (Clench and Leberman 1978). 

Foraging Area: Foraging area (provided in literature as home range) is probably variable, depending 
upon specific locality and season. Areas range from 3.8 to 12.5 hectares (Barbour 1941). As a 
conservative exposure estimate, a foraging area of3.8 ha is assumed for the purposes of this assessment. 

Density: Spotted Towhee densities have been reported as high as 108 per 40 hectares, which was in a 
California chaparral (Yeaton 1974). 

Habitat: The Spotted Towhee ranges principally in the western United States and southern Canada 
southward through Mexico and into Central America. In general, it inhabits mountain manzanita thickets, 
scrub oaks, and pinyon-juniper woods with dense understory (Cornell Lab of Ornithology 1999). In 
California, the Spotted Towhee can be found in chaparrals and other shrub habitats and in open stands of 
riparian, hardwood, hardwood-conifer, and lower-elevation conifer habitats (Dobkin 2003). 

Reproduction: Nests are usually constructed in a depression on the ground with grasses, bark shreds, 
rootlets, and dead leaves and have a lining made of fine grasses and hairs. Occasionally, nests are built in 
slash piles, dense shrubs, or a vine tangle up to 1.8 meters above ground (Harrison 1978). 

Breeding takes place in late April through August and peaks in May and June. Spotted Towhees are 
monogamous, solitary breeders with clutches of 2 to 6 eggs, averaging 3 to 4. Two broods are possible 
each breeding season. The females incubate the eggs for 12 to 14 days, and during 8 - 11 days of 
fledging, the young are tended to by both parents (Baumann 1959; Davis 1960; Harrison 1978). 

Feeding: During the spring and summer, the Spotted Towhee's diet consists of approximately 50% 
insects, with the remainder including seeds, other invertebrates, berries, and acorns (Martin et aI., 1961). 
It forages by scratching and gleaning in litter and foliage, sometimes by plucking seeds and fruits from 
plants, and on rare occasions flycatching (Davis 1957). 

Predators: Spotted Towhees may be preyed upon by prairie falcons (Bond 1939), or by scrub jays, king 
snakes, and California ground squirrels (Davis 1960). 

Exposure Factors: 

Feeding Rate: Mean: 7.893 grams/day (DW) Max: 9.399 grams/day (DW) (derived using 
allometric equation for passerine birds food intake from Nagy 2001). 

Drinking Rate: Mean: 0.0069 Llday (derived using allometric equation for drinking water from 
USEPA 1993). 

Diet Partitioning Factor: 

Soil: 
Plants: 
Animal: 
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Name: Red-shouldered Hawk (Buteo lineatus) 

Size: The minimum weight of the Red-shouldered Hawk is 398 g, the mean weight is 559 g, and the 
maximum weight is 720 g (Hartman 1961). The adults are 41 cm in length and have a 102 cm wingspan 
(Robbins et al. 1966). 

Foraging Area: The foraging area for the Red-shouldered Hawk (given as the maximum breeding home 
range for females in a California study) is 36.8 ha (McCrary 1982). 

Density: Red-shouldered Hawk densities have been reported as high as 3.6 birds per square kilometer 
(derived from Jacobs and Jacobs 2002). 

Habitat: The typical habitat for the Red-shouldered Hawk includes dense riparian deciduous cover 
bordered by foraging areas (edges, swamps, marshes, and wet meadows). In the western Sierra Nevada 
foothills, it can be found foraging in successional stages of valley foothill hardwood and valley foothill 
hardwood-conifer habitats (Polite 2003). 

Reproduction: (following is paraphrased from Cornel, 2003): Courtship behavior includes very vocal 
aerial displays of "high-circling" and "sky-dancing" which is followed by copulation while standing. 
Red-shouldered hawks nest below the forest canopy, typically 9 - 20 m above ground (1.5 - 35 m range) 
in lower main branches of trees. Nests are built of live or dead sticks, dried leaves, bark, Spanish Moss, 
and lichens. Eggs (usually 2 - 4) are laid between January and June, but mostly during March through 
April. Both sexes incubate eggs and the male feeds the female during this period. Eggs hatch in 
approximately 33 days and is followed by 5 to 6 weeks of fledging. Parents continue to supply food to 
their young for 8 to 10 weeks after fledging (Cornell 2003). 

Feeding: The Red-shouldered Hawk searches for prey from its perches on trees, snags, and posts. It 
primarily feeds on small mammals, snakes, lizards, amphibians, small or young birds, and large insects 
(Polite 2003). On rare occasions, it will feed on such items as carrion or (regionally) crayfish (Cornell 
2003). 

Predators: Nests of the Red-shouldered Hawk are sometimes raided by great homed owls and raccoons 
(Cooper 1999). 

Exposure Factors: 

Feeding Rate: Mean: 56.29 grams/day (OW) Max: 66.58 grams/day (OW) (derived using 
allometric equation for all birds food intake from USEPA 1993). 

Drinking Rate: Mean: 0.04 L/day (derived using allometric equation for drinking water from 
USEPA 1993). 

Diet Partitioning Factor: 

Soil: 
Plants: 
Animal: 

References: 
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E2 Table 3-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFi Tier 1, Step 2 BTFa 
Abbreviated Abbreviated Abbreviated 

Chemical Tier 1, Step 2 BCFp Reference Tier 1, Step 2BCFi Reference Tier 1, Step 2 BTFa Reference 

Dioxins 

2,3,7,8-TCDD TEO 1.54E-01 EPA,2003 4.71E+00 Sample etal., 1998 1.99E-02 Birak et aI., 2001 

Inorganic 

Aluminum 1.80E-04 Strenge and Peterson, 1989 3.40E-01 Beyer and Stafford, 1993 1.50E-03 Strenge and Peterson. 1989 

Antimony 3.76E-02 Bechtel Jacobs Co. LLC, 1998 2.24E-01 A:3 surrogate 3.00E-03 Napier et aI., 1980 

Arsenic 3.7SE-02 Bechtel-Jacobs, 1998 1.54E-01 Sample et al., 1998 1.S0E·03 Strenge and Peterson, 1989 

Barium 1.56E·01 Bechtel-Jacobs, 1998 9.10E·02 EPA,2003 5.00E·04 Strenge and Peterson, 1989 

Beryllium 1.00E-02 Baes et aI., 1984 4.50E-02 EPA,2003 8.00E-04 Strenge and Peterson, 1989 

Cadmium 6.22E-01 Bechtel Jacobs Co. LLC, 1998 8.28E+00 Sample et aI., 1998 1.60E-02 Strenge and Peterson, 1989 

Chromium 4.10E-02 8echtel-Jacobs, 1998 3.06E·01 EPA,2003 2.40E-03 Strenge and Peterson, 1989 

Cobalt 7.50E-03 Bechtel-Jacobs, 1998 1.22E-01 EPA,2003 1.00E-03 Strenge and Peterson, 1989 

Copper 4.61E-01 Bechtel Jacobs Co. LLC, 1998 5.15E'{)1 EPA, 2003 1.00E'{)2 Strenge and Peterson, 1989 

Lead 7.01E-02 Bechtel Jacobs Co. LLC, 1998 4.48E-01 Sample et aI., 1998 2.90E-04 Strenge and Peterson, 1989 

Manganese 7.90E-02 Bechtel-Jacobs, 1998 7.35E-02 Sample et al., 1998 S.00E-03 Strenge and Peterson, 1989 

Mercury 1.25E+OO Bechtel Jacobs Co. LLC, 1998 5.33E+OO Sample et aI., 1998 1.00E-01 Strenge and Peterson, 1989 

Nickel S.60E-02 Bechtel Jacobs Co. LLC, 1998 1.0SE+OO EPA, 2003 1.00E-03 Strenge and Peterson, 1989 

SelenIum S.13E-01 Bechtel Jacobs Co. LLC, 1998 9.04E-01 Sample et aI., 1998 1.00E+00 Strenge and Peterson, 1989 

Silver 1.40E-02 Bechtel-Jacobs, 1998 2.0SE+00 EPA, 2003 1.70E-02 Strenge and Peterson, 1989 
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E2 Table 3-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFi Tier 1, Step 2 BTFa 
Abbreviated Abbreviated Abbreviated 

Chemical Tier 1, Step 2 BCFp Reference Tier 1, Step 2BCFi Reference Tier 1, Step 2 BTFa Reference 

Vanadium 1.30E..(J3 Strange and Peterson, 1989 2.24E..(J1 As as surrogate 2.30E·03 Strange and Peterson, 1989 

Zinc 7.9SE-01 Bechtel Jacobs Co. LLC, 1998 5.65E+OO Sample et aI., 1998 5.00E-02 Strenge and Peterson, 1989 

Misc. Organic 

Methylene chloride 6.74E+oO EPA,2003 1.00E+OO Default O.OOE+OO 

PAH Group 1 

Anthracene 1.64E+OO Bechtel Jacobs Co. LLC, 1998 3.20E-01 Beyer and Stafford, 1993 1.28E-03 Birak et aI., 2001 

Benzo(g,h,i)perylene 6.02E-02 Bechtel Jacobs Co. LLC, 1998 1.50E·01 Beyer and Stafford, 1993 1.76E-02 Birak et aI., 2001 

Fluoranthene 2.47E+00 EPA. 2003 3.70E-01 Beyer and Stafford, 1993 2.56E-03 Birak al aI., 2001 

Phenanthrene 3.B4E+00 EPA,2003 2.80E-01 Beyer and Stafford, 1993 1.28E-03 Birak et aI., 2001 

Pyrene 1.85E+OO EPA, 2003 3.90E-01 Beyer and Stafford, 1993 2.53E-03 Birak et aI., 2001 

PAH Group 2 

Benzo(a)anthracene 5.37E-01 EPA,2003 2.70E..(J1 Beyer and Stafford, 1993 5.20E-03 Birak et aI., 2001 

Benzo(a)pyrene 1.27E-01 Bechtel Jacobs Co. LlC, 1998 JAOE-01 Beyer and Stafford, 1993 8.S7E-03 Birak et aI., 2001 

Benzo(b )fluoranthene 1.73E-01 EPA, 2003 2.10E-01 Beyer and Stafford, 1993 9.57E-03 Birak et aI., 2001 

Benzo{k)fluoranthene 2.55E-01 EPA,2003 2.10E-D1 Beyer and Stafford, 1993 9.57E-03 Birak et aI., 2001 

Chrysene 7.84E-D1 EPA,2oo3 1.30E-D1 Beyer and Stafford, 1993 5.20E-03 Blrak et al., 2001 

Dibenz(a,h)anthracene 1.28E-01 EPA,2003 5.20E-D2 Beyer and Stafford, 1993 1.74E-02 Birak et aI., 2001 

Indeno(1,2,3-cd)pyrene 1.10E-D1 EPA. 2003 4.10E-01 Beyer and Stafford. 1993 1.66E-02 Birak et al., 2001 

Frlday,December02,200S Page2of3 
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E2 Table 3-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFI 
Abbreviated Abbreviated 

Chemical Tier 1, Step 2 BCFp Reference Tier 1, Step 2BCFi Reference Tier 1, Step 2 BTFa 

Phthalate Esters 

Sis (2-ethylhexyl) phlhala8l68E-02 EPA. 2003 5.79E+01 EPA,2003 3.66E-02 

Diathylphlhalate 2.10E+01 EPA,2003 5.79E+01 EPA,2003 1.05E-04 

Semivolatile Organic Compound 

Hexachlorobenzene 1.10E-01 EPA,2003 1.69E+00 Beyer, 1996 6.S5E-03 

Phenol 6.73E+01 EPA,2003 1.ooE+OO Default 3.01E-OS 

Volatile Organic Compound 

Acetona 2.S3E+01 EPA. 2003 1.00E+OO Default 3.70E-06 

Friday, December 02. 2005 

Tier 1, Step 2 BTFa 
Abbreviated 

Reference 

Birak et aI., 2001 

Birak et aI., 2001 

Birak at aI., 2001 

Birak et aI., 2001 

Birak et al.. 2001 
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E2 Table 3-2. Chemical-Specific Exposure Factors - Tier 1 Sediment Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFi 
Chemical Tier 1, Step 2 BCFp Abbreviated Reference Tier 1, Step 2 BCFi Abbreviated Reference 

Inorganic 

Aluminum 1.80E-04 Strenge and Peterson, 1989 3.40E-01 Beyer and Stafford, 1993 

Arsenic 3.75E-02 Bechtel-Jacobs, 1998 2.03E-01 Sample et aI., 1998 

Barium 1.56E-01 Bechtel-Jacobs, 1998 9.10E-02 EPA, 2003 

Cadmium 1.15E+00 Bechtel Jacobs Co. LLC, 1998 1.09E+01 Sample et aI., 1998 

Chromium 4.10E-02 Bechtel-Jacobs, 1998 3.06E-01 EPA,2003 

Cobalt 7.50E-03 Bechtel-Jacobs, 1998 1.22E-01 EPA,2003 

Copper 1.12E+00 Bechtel Jacobs Co. LLC. 1998 5.15E-01 EPA,2003 

Lead 2.00E-01 Bechtel Jacobs Co. LLC, 1998 7.10E-01 Sample et aI., 1998 

Manganese 7.90E-02 Bechtel-Jacobs, 1998 9.47E-02 Sample et al., 1998 

Mercury 3.81E+00 Bechtel Jacobs Co. LLC, 1998 4.60E+01 Sample et aI., 1998 

Nickel B.35E-02 Bechtel Jacobs Co. LLC, 1998 1.06E+00 EPA,2oo3 

Selenium 2.06E-01 Bechtel Jacobs Co. LLC, 1998 9.42E+OO Sample et aI., 1998 

Vanadium 1.30E-03 Strenge and Peterson, 1989 2.24E-01 As as surrogate 

Zinc 1.51E+OO Bechtel Jacobs Co. LLC, 1998 1.49E+01 Sample et aI., 1998 

Friday, December 02, 2005 Page 1 of 1 
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Table 4~,--_/xiCity Reference Values for Ornate Shrew Page 1 of 3 
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E2 ,--~" ,,---,/ 
Chemical Taxonomic Endpoint Allometric TRV 

Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-
COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Dioxins 

2,3,7,8-TCDD TEO 2,3,7,8-TCDD Rat NOAEL 0.000001 Reproduction Murray et aI., 1979 1,28E+00 1,28E-06 

Inorganic 

Aluminum Aluminum Mouse LOAEL 19,3 Reproduction Ondreicka et aI., 10 1,10E+00 2,13E+00 
1966 

Antimony Antimony Various NOAEL 0,06 Reproduction, growth, and survival EPA,2003 1,00E+00 6,00E-02 
Mammals 

Arsenic Arsenic Rat NOAEL 0,32 Growth rate, survival, blood Schroeder et ai, 1,28E+00 4,09E-Ol 
pressure, and tumor effects 1968 

Barium Barium Various NOAEL 48 Reproduction, growth, and survival EPA,2003 1.00E+00 4,80E+Ol 
mammals 

Beryllium Beryllium Various NOAEL 0.48 Reproduction, growth, and survival EPA,2003 1,00E+00 4,80E-Ol 
Mammals 

Cadmium Cadmium Various NOAEL 0,55 Reproduction, growth, and survival EPA,2003 1,00E+00 5,50E-Ol 
Mammals 

Chromium Chromium Rat NOAEL 2737 Reproduction and longevity Ivankovic and 1,28E+00 3,50E+03 
Preussmann, 1975 

Cobalt Cobalt Various NOAEL 7,3 Reproduction, growth, and survival EPA,2003 1,00E+00 7,30E+00 
Mammals 

Copper Copper Mouse NOAEL 2,67 several effects were reported from Pocino and others, 1,10E+00 2,95E+00 
immune response experiments at 1991 
doses below the no effect dose of 
26,67 mglkg-day, 

Lead Lead Various NOAEL 5,8 Reproduction, growth, and survival EPA,2003 1,00E+00 5,80E+00 
Mammals 

Manganese Manganese Mouse NOAEL 13,7 Decrease in paired testes weight, Gray and Laskey, 1,10E+00 1,51E+Ol 
seminal vesicle weight, and preputial 1980 
gland weight 

Mercury Mercury Rat NOAEL 0.25 No adverse reproductive or Khera and 1,28E+00 3,20E-Ol 
developmental effects in rats Tabacova, 1973 
exposed to methylmercury for 122 
days 

Nickel Nickel Rat NOAEL 0,133 Increase in number of pups born Smith et aI., 1993 1,25E+00 1,67E-Ol 
dead or dying shortly after birth 
during G2 

Ot-Dee-05 
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E2 Table 4-, _____ /xicity Reference Values for Ornate Shrew ~' ~/ 

Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Selenium Selenium Mouse NOAEL 0.05 No hepatic lesions Harr et al., 1966 1.09E+00 5.46E-02 

Silver Silver Rat LOAEL 89 Ventricular hypertrophy Olcott, 1950 10 1.28E+00 1.14E+01 

Vanadium Vanadium Rat NOAEL 0.89 Growth and survival Stockinger et aI., 1.28E+00 1.14E+00 
1953 

Zinc Zinc Mouse NOAEL 9.6 Cellular changes in pancreas and Augheyetal.,1977 1.09E+00 1.05E+01 
adrenal cortax 

Misc. Organic 

Methylene chloride Methylene chloride Rat NOAEL 5.85 Hepatic Effects National Coffee 1.28E+00 7.48E+00 
Association, 1982. 

PAH Group 1 

Anthracene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1991 1.26E+00 6.30E+01 

Benzo(g,h,i)perylene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1991 1.26E+00 6.30E+01 

Fluoranthene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1991 1.26E+00 6.30E+01 

Phenanthrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1991 1.26E+00 6.30E+01 

Pyrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1991 1.26E+00 6.30E+01 

PAH Group 2 

Benzo(a)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Benzo(a)pyrene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Benzo(b )fluoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Benzo(k)fluoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Chrysene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Dibenz(a,h)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

01-Dec-05 
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E2 Table 4o ,--/xicity Reference Values for Ornate Shrew '\"'_./ Page 3 of 3 ~/ 

Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Indeno(l,2,3-cd)pyrene Benzo{a)pyrene Mouse NOAEL 1.31 Life span and gastnc neoplasms Neal and Rigdon, 1.10E+00 1.45E+00 
1967 

Phthalate Esters 

Bis (2-ethylhexyl) Bis (2-ethylhexyl) Rat LOAEL 200 Slowed growth; no effect on Carpenter et aI., 10 1.28E+00 2.56E+Ol 
phthalate phthalate mortality, life expectancy, or 1953 

reproduction 

Diethylphthalate Diethylphthalate Mouse NOAEL 4583 Testicular and accessory gland Lamb et aI., 1987. 1.10E+00 5.06E+03 
weight 

Semivolatile Organic Compound 

Hexachlorobenzene Hexachlorobenzene Rat NOAEL 2 Growth, feed consumption, Arnold et aI., 1985 1.28E+00 2.56E+00 
hematological parametners, survival, 
viability index 

Phenol Phenol Rat NOAEL 721 Liver abnormalitites NCI,1980 1.28E+00 9.22E+02 

Volatile Organic Compound 

Acetone Acetone Rat NOAEL 100 Liver and Kidney damage EPA,1986 10 1.28E+00 1.28E+Ol 

Empty cells indicate that no toxicity data were available for the COPEC or a suitable surrogate. 

01-Dee-OS 
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~ E2 Table 4'--_______ ..Ixicity Reference Values for Deer Mouse "'---- -/ Page 1 of 3 

Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Dioxins 

2,3,7,8-TCDD TEO 2,3,7,8-TCDD Rat NOAEL 0.000001 Reproduction Murray et aI., 1979 1.19E+00 1.19E-06 

Inorganic 

Aluminum Aluminum Mouse LOAEL 19.3 Reproduction Ondreicka et aI., 10 1.03E+00 1.98E+00 
1966 

Antimony Antimony Various NOAEL 0.06 Reproduction, growth, and survival EPA,2003 1.00E+00 6.00E-02 
Mammals 

Arsenic Arsenic Rat NOAEL 0.32 Growth rate, survival, blood Schroeder et ai, 1.19E+00 3.80E-01 
pressure, and tumor effects 1968 

Barium Barium Various NOAEL 48 Reproduction, growth, and survival EPA,2003 1.00E+00 4.80E+01 
mammals 

Beryllium Beryllium Various NOAEL 0.48 Reproduction, growth, and survival EPA,2003 1.00E+00 4.80E-01 
Mammals 

Cadmium Cadmium Various NOAEL 0.55 Reproduction, growth, and survival EPA,2003 1.00E+00 5.50E-01 
Mammals 

Chromium Chromium Rat NOAEL 2737 Reproduction and longevity Ivankovic and 1.19E+00 3.25E+03 
Preussmann, 1975 

Cobalt Cobalt Various NOAEL 7.3 Reproduction, growth, and survival EPA,2003 1.00E+00 7.30E+00 
Mammals 

Copper Copper Mouse NOAEL 2.67 several effects were reported from Pocino and others, 1.03E+00 2.74E+00 
immune response experiments at 1991 
doses below the no effect dose of 
26.67 mg/kg-day. 

Lead Lead Various NOAEL 5.8 Reproduction, growth, and survival EPA,2003 1.00E+00 5.80E+00 
Mammals 

Manganese Manganese Mouse NOAEL 13.7 Decrease in paired testes weight, Gray and Laskey, 1.03E+00 1.41 E+01 
seminal vesicle weight, and 1980 
preputial gland weight 

Mercury Mercury Rat NOAEL 0.25 No adverse reproductive or Khera and 1.19E+00 2.97E-01 
developmental effects in rats Tabacova, 1973 
exposed to methylmercury for 122 
days 

Nickel Nickel Rat NOAEL 0.133 Increase in number of pups born Smith etaL, 1993 1.16E+00 1.55E-01 
dead or dying shortly after birth 
during G2 

01-Dee-05 
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E2 Table 4,-/Jxicity Reference Values for Deer Mouse ~-_/ Page 2 of 3 ~/ 
Chemical Taxonomic Endpoint Allometric TRV 

Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-
COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Selenium Selenium Mouse NOAEL 0.05 No hepatic lesions Harr et al., 1966 1.01E+00 5.07E-02 

Silver Silver Rat LOAEL 89 Ventricular hypertrophy Olcott, 1950 10 1.19E+00 1.06E+01 

Vanadium Vanadium Rat NOAEL 0.89 Growth and survival Stockinger et aI., 1.19E+00 1.06E+00 
1953 

Zinc Zinc Mouse NOAEL 9.6 Cellular changes in pancreas and Aughey et aI., 1977 1.02E+00 9.76E+00 
ad renal cortax 

Misc. Organic 

Methylene chloride Methylene chloride Rat NOAEL 5.85 Hepatic Effects National Coffee 1.19E+00 6.95E+00 
Association, 1982. 

PAH Group 1 

Anthracene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.17E+00 5.86E+01 
1991 

Benzo(g,h,i)perylene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.17E+00 5.86E+01 
1991 

Fluoranthene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.17E+00 5.86E+01 
1991 

Phenanthrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.17E+00 5.86E+01 
1991 

Pyrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.17E+00 5.86E+01 
1991 

PAH Group 2 

Benzo(a)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Benzo(a)pyrene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Benzo(b )fiuoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Benzo(k)fiuoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Chrysene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

01-Dec-OS 
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Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Dibenz(a,h)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Indeno(1,2,3-cd)pyrene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 1.03E+00 1.34E+00 
1967 

Phthalate Esters 

Bis (2-ethylhexyl) Bis (2-ethylhexyl) Rat LOAEL 200 Slowed growth; no effect on Carpenter et aI., 10 1.19E+00 2.38E+01 
phthalate phthalate mortality, life expectancy, or 1953 

reproduction 

Diethylphthalate Diethylphthalate Mouse NOAEL 4583 Testicular and accessory gland Lamb et aI., 1987. 1.03E+00 4.70E+03 
weight 

Semivolatile Organic Compound 

Hexachlorobenzene Hexachlorobenzene Rat NOAEL 2 Growth, feed consumption, Arnold et aI., 1985 1.19E+00 2.38E+00 
hematological parametners, 
survival, viability index 

Phenol Phenol Rat NOAEL 721 Liver abnormalitites NCI,1980 1.19E+00 8.57E+02 

Volatile Organic Compound 

Acetone Acetone Rat NOAEL 100 Liver and Kidney damage EPA,1986 10 1.19E+00 1.19E+01 

Empty cells indicate that no toxicity data were available for the COPEC or a suitable surrogate. 

01-Dee-OS 
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Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Dioxins 

2,3,7,8-TCDD TEO 2,3,7,8-TCDD Rat NOAEL 0.000001 Reproduction Murray et aI., 1979 1.02E+00 1.02E-06 

Inorganic 

Aluminum Aluminum Mouse LOAEL 19.3 Reproduction Ondreicka et aI., 10 8.77E-01 1.69E+00 
1966 

Antimony Antimony Various NOAEL 0.06 Reproduction, growth, and survival EPA,2003 1.00E+00 6.00E-02 
Mammals 

Arsenic Arsenic Rat NOAEL 0.32 Growth rate, survival, blood Schroeder et ai, 1.02E+00 3.25E-01 
pressure, and tumor effects 1968 

Barium Barium Various NOAEL 48 Reproduction, growth, and survival EPA,2003 1.00E+00 4.80E+01 
mammals 

Beryllium Beryllium Various NOAEL 0.48 Reproduction, growth, and survival EPA,2003 1.00E+00 4.80E-01 
Mammals 

Cadmium Cadmium Various NOAEL 0.55 Reproduction, growth, and survival EPA,2003 1.00E+00 5.50E-01 
Mammals 

Chromium Chromium Rat NOAEL 2737 Reproduction and longevity Ivankovic and 1.02E+00 2.78E+03 
Preussmann, 1975 

Cobalt Cobalt Various NOAEL 7.3 Reproduction, growth, and survival EPA,2003 1.00E+00 7.30E+00 
Mammals 

Copper Copper Mouse NOAEL 2.67 several effects were reported from Pocino and others, 8.77E-01 2.34E+00 
immune response experiments at 1991 
doses below the no effect dose of 
26.67 mglkg-day. 

Lead Lead Various NOAEL 5.8 Reproduction, growth, and survival EPA,2003 1.00E+00 5.80E+00 
Mammals 

Manganese Manganese Mouse NOAEL 13.7 Decrease in paired testes weight, Gray and Laskey, 8.77E-01 1.20E+01 
seminal vesicle weight, and 1980 
preputial gland weight 

Mercury Mercury Rat NOAEL 0.25 No adverse reproductive or Khera and 1.02E+00 2.54E-01 
developmental effects in rats Tabacova, 1973 
exposed to methylmercury for 122 
days 

Nickel Nickel Rat NOAEL 0.133 Increase in number of pups born Smith et aI., 1993 9.96E-01 1.33E-01 
dead or dying shortly after birth 
during G2 

01-Dee-OS 
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Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Selenium Selenium Mouse NOAEL 0.05 No hepatic lesions Harr et aI., 1966 8.68E-01 4.34E-02 

Silver Silver Rat LOAEL 89 Ventricular hypertrophy Olcott, 1950 10 1.02E+00 9.05E+00 

Vanadium Vanadium Rat NOAEL 0.89 Growth and survival Stockinger et aI., 1.02E+00 9.05E-01 
1953 

Zinc Zinc Mouse NOAEL 9.6 Cellular changes in pancreas and Aughey et aI., 1977 8.70E-01 8.35E+00 
adrenal cortax 

Misc. Organic 

Methylene chloride Methylene chloride Rat NOAEL 5.85 Hepatic Effects National Coffee 1.02E+00 5.95E+00 
Association, 1982. 

PAH Group 1 

Anthracene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.00E+00 5.01 E+01 
1991 

Benzo(g,h,i)perylene Naphthalene Rat NOAEL 50 Reprod uctive Navarro et aI., 1.00E+00 5.01 E+01 
1991 

Fluoranthene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.00E+00 5.01 E+01 
1991 

Phenanthrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.00E+00 5.01E+01 
1991 

Pyrene Naphthalene Rat NOAEL 50 Reproductive Navarro et aI., 1.00E+00 5.01 E+01 
1991 

PAH Group 2 

Benzo(a)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Benzo(a)pyrene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Benzo(b )fluoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Benzo(k)fluoranthene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Chrysene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

01-Dee-05 
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Chemical Taxonomic Endpoint Allometric TRV 
Endpoint Dosage Extrapo- Extrapo- Extrapo- Adjust- (mg/kg-

COPEC Surrogate Chemical Test Species Type (mglkg-day) Effect or Measurement Endpoint Reference lation lation lation ment day) 

Dibenz(a,h)anthracene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Indeno(1,2,3-cd)pyrene Benzo(a)pyrene Mouse NOAEL 1.31 Life span and gastric neoplasms Neal and Rigdon, 8.77E-01 1.15E+00 
1967 

Phthalate Esters 

Bis (2-ethylhexyl) Bis (2-ethylhexyl) Rat LOAEL 200 Slowed growth; no effect on Carpenter et aI., 10 1.02E+00 2.03E+01 
phthalate phthalate mortality, life expectancy, or 1953 

reproduction 

Diethylphthalate Diethylphthalate Mouse NOAEL 4583 Testicular and accessory gland Lamb et aI., 1987. 8.77E-01 4.02E+03 
weight 

Semivolatile Organic Compound 

Hexachlorobenzene Hexachlorobenzene Rat NOAEL 2 Growth, feed consumption, Arnold et aI., 1985 1.02E+00 2.03E+00 
hematological parametners, 
survival, viability index 

Phenol Phenol Rat NOAEL 721 Liver abnormalitites NCI,1980 1.02E+00 7.33E+02 

Volatile Organic Compound 

Acetone Acetone Rat NOAEL 100 Liver and Kidney damage EPA,1986 10 1.02E+00 1.02E+01 

Empty cells indicate that no toxicity data were available for the COPEC or a suitable surrogate. 
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E2 Table 4.{~.CitY Reference Values for Bird 

COPEC Surrogate Chemical 

Dioxins 

2,3,7,8-TCDD TEQ 2,3,7,8-TCDD 

InorganiC 

Aluminum Aluminum 

Antimony Antimony 

Arsenic Arsenic 

Barium Barium 

Beryllium Beryllium 

Cadmium Cadmium 

Chromium Chromium 

Cobalt Cobalt 

Copper Copper 

Lead Lead 

Manganese Manganese 

Mercury Mercury 

Nickel Nickel 

Selenium Selenium 

Silver Silver 

Vanadium Vanadium 

Zinc Zinc 

Misc. Organic 

Methylene chloride Methylene chloride 

PAH Group 1 

Anthracene Phenanthrene 

Benzo(g,h,i)perylene Phenanthrene 

Fluoranthene Phenanthrene 

Phenanthrene Phenanthrene 

Pyrene Phenanthrene 

Test Species 

Ri ng-necked 
Pheasant 

Ring Dove 

Various 
Mammals 

Mallard Duck 

Chicks 

Various 
Mammals 

Concentration 
Endpoint in Feed (mglkg) Dosage 

Type (mg/kg-day) 

NOAEL Not Available 1.43E-05 

NOAEL Not Available 1.10E+02 

NOAEL Not Available 6.00E-02 

NOAEL Not Available 5.50E+00 

NOAEL Not Available 2.08E+01 

NOAEL Not Available 4.80E-01 

Various NOAEL Not Available 1.60E+00 

Black Duck NOAEL Not Available 1.00E+00 

Various NOAEL Not Available 7.60E+00 

Chicks NOAEL Not Available 2.30E+00 

Various NOAEL Not Available 1.60E+00 

Japanese Quail NOAEL Not Available 7.76E+01 

Mallard Duck NOAEL Not Available 3.90E-02 

Mallard Duckling NOAEL Not Available 1.38E+00 

Mallard Duck NOAEL Not Available 2.30E-01 

Rat LOAEL 0 8.90E+01 

Mallard Duck NOAEL 110 1.14E+01 

Mallard Duck NOAEL Not Available 1.72E+01 

Rat NOAEL Not Available 5.85E+00 

Effect or Measurement Endpoint Reference 

Reproduction Nosek et aI., 1992 

Reproduction Carriere et aI., 1986 

Reproduction, growth, and survival EPA,2003 

Liver, egg, and body weight Stanley et aI., 1994 

Mortality Johnson et al., 1960 

Reproduction, growth, and survival EPA,2003 

Reproduction, growth, and survival EPA, 2003 

Reproduction Haseltine et aI., 1985 

Reproduction, growth, and survival EPA, 2003 

No effect on weight gain Norvell and others, 
1974 

Reproduction, growth, and survival EPA, 2003 

Growth, aggressive behavior Laskey and Edens, 
1985 

Reproduction EPA-Great Lakes, 
Heinz 1974,1975, 
1976, 1979 

No effect on tremors and edema in Cain and Pafford, 
toe and leg joints 1981 
Food consumption, growth, mortality Heinz et aI., 1988 

Ventricular hypertrophy Olcott, 1950 

Weight loss, mortality, Vd residues White and Deiter, 
in eggs 1978 
Body weight, reproductive and Gasaway and Buss 
pancreatic effects 1972 

Hepatic Effects National Coffee 
Association, 1982. 

Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 
to liver 1980 

Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 
to liver 1980 

Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 
to liver 1980 

Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 
to liver 1980 

Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 
to liver 1980 

( \ 

Po 2 
"--/ 

Chemical Taxonomic Endpoint Allometric TRV 
(mg/kg­

day) 
Extrapo- Extrapo- Extrapo- Adjustment 

lation lation lation 

1.00E+00 1.43E-05 

1.00E+00 1.10E+02 

10 1.00E+00 6.00E-03 

1.00E+00 5.50E+00 

1.00E+00 2.08E+01 

10 1.00E+00 4.80E-02 

1.00E+00 1.60E+00 

1.00E+00 1.00E+00 

1.00E+00 7.60E+00 

1.00E+00 2.30E+00 

1.00E+00 1.60E+00 

1.00E+00 7.76E+01 

1.00E+00 3.90E-02 

1.00E+00 1.38E+00 

1.00E+00 2.30E-01 

10 10 1.00E+00 8.90E-01 

1.00E+00 1.14E+01 

1.00E+00 1.72E+01 

10 1.00E+00 5.85E-01 

10 1.00E+00 2.09E+01 

10 1.00E+00 2.09E+01 

10 1.00E+00 2.09E+01 

10 1.00E+00 2.09E+01 

10 1.00E+00 2.09E+01 
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Concentration Chemical Taxonomic Endpoint Allometric TRV 
Endpoint in Feed (mglkg) Dosage Extrapo- Extrapo- Extrapo- Adjustment (mg/kg-

COPEC Surrogate Chemical Test Species Type (mg/kg-day) Effect or Measurement Endpoint Reference lation lation lation day) 

PAH Group 2 

Benzo(a)anthracene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Benzo(a)pyrene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Benzo(b )fluoranthene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Benzo(k)fluoranthene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Chrysene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Dibenz(a,h)anthracene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Indeno(1,2,3-cd)pyrene Phenanthrene Mallard Duck LOAEL 4000 2.09E+02 • Increased liver weight and blood flow Patton and Dieter, 10 10 1.00E+00 2.09E+00 
to liver 1980 

Phthalate Esters 

Bis (2-ethylhexyl) Bis (2-ethylhexyl) Ringed Dove NOAEL Not Available 1.10E+00 Reproduction Peakall. 1974 1.00E+00 1.10E+00 
phthalate phthalate 

Diethylphthalate Bis (2-ethylhexyl) Ringed Dove NOAEL Not Available 1.10E+00 Reproduction Peakall, 1974 1.00E+00 1.10E+00 
phthalate 

Semivolatile Organic Compound 

Hexachlorobenzene Hexachlorobenzene Japanese Quail NOAEL 5 4.32E-01 • Decreased egg volume Vos et aI., 1971 1.00E+00 4.32E-01 

Phenol Phenol Rat NOAEL Not Available 7.21E+02 Liver abnormalitites NCI,1980 10 1.00E+00 7.21E+01 

Volatile Organic Compound 

Acetone Acetone Rat NOAEL 0 1.00E+02 Liver and Kidney damage EPA,1986 10 1.00E+00 1.00E+01 

• = Dose calculated from concentration in feed as described in the text. 
Empty cells indicate that no toxicity data were available for the COPEC or a suitable surrogate. 
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E2 Table 5-1. Ornate Shrew Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEQ 1.BSE-OS 3.S6E-07 O.OOE+OO 2.79E-OS 2.B3E-OS 1.2BE-06 2E+01 

Aluminum 1.SBE+04 3.0SE+02 O.OOE+OO 1.73E+03 2.03E+03 2.13E+OO 1E+03 

Antimony 2.10E+OO 4.0SE-02 O.OOE+OO 1.S1 E-01 1.92E-01 6.00E-02 3E+OO 

Arsenic 4.63E+OO B.92E-02 O.OOE+OO 2.29E-01 3.1BE-01 4.09E-01 BE-01 

Barium 1.B7E+02 3.60E+OO O.OOE+OO S.47E+OO 9.07E+OO 4.BOE+01 2E-01 

Beryllium 3.10E-01 S.97E-03 O.OOE+OO 4.4BE-03 1.0SE-02 4.BOE-01 2E-02 

Cadmium 1.00E+OO 1.93E-02 O.OOE+OO 2.66E+OO 2.6BE+OO S.SOE-01 SE+OO 

Chromium 1.SBE+01 3.0SE-01 O.OOE+OO 1.SSE+OO 1.B6E+OO 3.S0E+03 SE-04 

Cobalt 7.60E+OO 1.46E-01 O.OOE+OO 2.9BE-01 4.44E-01 7.30E+OO 6E-02 

Copper 1.0BE+01 2.OBE-01 O.OOE+OO 1.79E+OO 1.99E+OO 2.9SE+OO 7E-01 

Lead 2.07E+01 3.99E-01 O.OOE+OO 2.9BE+OO 3.3BE+OO S.BOE+OO 6E-01 

Manganese 2.B9E+02 S.57E+OO O.OOE+OO 6.B2E+OO 1.24E+01 1.51E+01 BE-01 

Mercury 6.90E-02 1.33E-03 O.OOE+OO 1.1BE-01 1.20E-01 3.20E-01 4E-01 

Nickel 1.37E+01 2.64E-01 O.OOE+OO 4.66E+OO 4.92E+OO 1.67E-01 3E+01 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Selenium 1,10E+OO 2,12E-02 O,OOE+OO 3,20E-01 3,41 E-01 S,46E-02 6E+OO 

Silver 2,OOE+OO 3,8SE-02 O,OOE+OO 1,32E+OO 1,36E+OO 1,14E+01 1E-01 

Vanadium 4,41E+01 8,SOE-01 O,OOE+OO 3,17E+OO 4,02E+OO 1,14E+OO 4E+OO 

Zinc S.71E+01 1,10E+OO O,OOE+OO 1,04E+02 1,OSE+02 1,OSE+01 1E+01 

Methylene chloride 9.20E-03 1,77E-04 O,OOE+OO 2.96E-03 3,13E-03 7,48E+OO 4E-04 

Anthracene 4,40E-02 8,48E-04 O.OOE+OO 4.S2E-03 S.37E-03 6,30E+01 9E-OS 

8enzo(g,h,i)perylene 4,40E-01 8,48E-03 O.OOE+OO 2,12E-02 2,97E-02 6,30E+01 SE-04 

Fluoranthene 1,OOE+OO 1,93E-02 O.OOE+OO 1,19E-01 1,38E-01 6,30E+01 2E-03 

Phenanthrene 2,90E-01 S,S9E-03 O.OOE+OO 2.61E-02 3.17E-02 6.30E+01 SE-04 

Pyrene 9.60E-01 1.8SE-02 O,OOE+OO 1,20E-01 1,39E-01 6.30E+01 2E-03 

8enzo(a)anthracene 7.30E-01 1,41E-02 O.OOE+OO 6,33E-02 7. 74E-02 1,4SE+OO SE-02 

8enzo(a)pyrene 1.03E+OO 1.99E-02 O.OOE+OO 1,12E-01 1,32E-01 1,4SE+OO 9E-02 

8enzo(b )f1uoranthene 1,79E+OO 3,45E-02 O.OOE+OO 1,21E-01 1,SSE-01 1,4SE+OO 1E-01 

Benzo(k)f1uoranthene S.10E-01 9.83E-03 O,OOE+OO 3,44E-02 4,42E-02 1,4SE+OO 3E-02 

Chrysene 8,70E-01 1,68E-02 O.OOE+OO 3.63E-02 S,31E-02 1,4SE+OO 4E-02 

Dibenz(a,h)anthracene 9,70E-02 1,87E-03 O,OOE+OO 1.62E-03 3,49E-03 1,4SE+OO 2E-03 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Indeno(1,2,3-cd)pyrene 4.60E-01 B.B7E-03 O.OOE+OO 6.06E-02 6.94E-02 1.4SE+OO SE-02 

Sis (2-ethylhexyl) phthalate 7.00E-02 1.3SE-03 O.OOE+OO 1.30E+OO 1.30E+OO 2.S6E+01 SE-02 

Diethylphthalate 2.2SE-01 4.34E-03 O.OOE+OO 4.1BE+OO 4.19E+OO S.06E+03 BE-04 

Hexachlorobenzene 1.S0E-01 2.B9E-03 O.OOE+OO B.14E-02 B.43E-02 2.S6E+OO 3E-02 

Phenol 9.36E-01 1.BOE-02 O.OOE+OO 3.01E-01 3.19E-01 9.22E+02 3E-04 

Acetone 1.00E-01 1.93E-03 O.OOE+OO 3.21E-02 3.40E-02 1.2BE+01 3E-03 
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E2 Table 5-2. Deer Mouse Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Ingestion Invertebrate Ingestion Site 
Concentration Ingestion (mg/kg-day) Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 1.BSE-OS 7.06E-OB S.44E-07 O.OOE+OO 6.14E-07 1.19E-06 SE-01 

Aluminum 1.SBE+04 6.04E+01 S.44E-01 O.OOE+OO 6.10E+01 1.9BE+OO 3E+01 

Antimony 2.10E+OO B.03E-03 1.51 E-02 O.OOE+OO 2.32E-02 6.00E-02 4E-01 

Arsenic 4.63E+OO 1.77E-02 3.32E-02 O.OOE+OO S.09E-02 3.BOE-01 1E-01 

Barium 1.B7E+02 7.1SE-01 S.SBE+OO O.OOE+OO 6.30E+OO 4.BOE+01 1E-01 

Beryllium 3.10E-01 1.19E-03 S.93E-04 O.OOE+OO 1.7BE-03 4.BOE-01 4E-03 

Cadmium 1.00E+OO 3.B3E-03 1.19E-01 O.OOE+OO 1.23E-01 S.SOE-01 2E-01 

Chromium 1.SBE+01 6.04E-02 1.24E-01 O.OOE+OO 1.84E-01 3.2SE+03 6E-OS 

Cobalt 7.60E+OO 2.91E-02 1.09E-02 O.OOE+OO 4.00E-02 7.30E+OO SE-03 

Copper 1.0BE+01 4.13E-02 9.S3E-01 O.OOE+OO 9.94E-01 2.74E+OO 4E-01 

Lead 2.07E+01 7.92E-02 2.77E-01 O.OOE+OO 3.S7E-01 S.BOE+OO 6E-02 

Manganese 2.89E+02 1.11E+OO 4.37E+OO O.OOE+OO S.47E+OO 1.41E+01 4E-01 

Mercury 6.90E-02 2.64E-04 1.6SE-02 O.OOE+OO 1.6BE-02 2.97E-01 6E-02 

Nickel 1.37E+01 S.24E-02 1.47E-01 O.OOE+OO 1.99E-01 1.SSE-01 1E+OO 

~~:;",~i,~j:"Mjrx"l~,~,';,;, ~","A'v.«,"'iU*~:i:I~IIIIIIII;'~,~""k',"",,,;,,,,,,, "~'" , ~4 
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Chemical 

Selenium 

Silver 

Vanadium 

Zinc 

Methylene chloride 

Anthracene 

8enzo(g,h,i)perylene 

Fluoranthene 

Phenanthrene 

Pyrene 

8enzo( a)anthracene 

8enzo( a )pyrene 

8enzo(b )fluoranthene 

8enzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

1b.1i~lJjilwmlm(IJlw.OWWlI\'W,\k,lilliiJMIII[!;;111:lbjJ.1",:~8!i,~:fu:,;'IL~W":,,,,,:;,,;:-,:~"'d.-.-.-.-,,~ »uPm 

Thursday, December 01, 2005 

Exposure 
Concentration 

(mg/kg) 

1.10E+OO 

2.00E+OO 

4.41E+01 

S.71E+01 

9.20E-03 

4.40E-02 

4.40E-01 

1.00E+OO 

2.90E-01 

9.60E-01 

7.30E-01 

1.03E+OO 

1.79E+OO 

S.10E-01 

B.70E-01 

9.70E-02 

Soil 
Ingestion 

(mg/kg-day) 

4.21E-03 

7.6SE-03 

1.69E-01 

2.1BE-01 

3.S2E-OS 

1.6BE-04 

1.6BE-03 

3.B3E-03 

1.11E-03 

3.67E-03 

2.79E-03 

3.94E-03 

6.BSE-03 

1.9SE-03 

3.33E-03 

3.71E-04 

Plant Ingestion 
(mg/kg-day) 

1.0BE-01 

S.36E-03 

1.10E-02 

B.69E+OO 

1.19E-02 

1.3BE-02 

S.06E-03 

4.72E-01 

2.13E-01 

3.40E-01 

7.S0E-02 

2.S0E-02 

S.92E-02 

2.49E-02 

1.30E-01 

2.3BE-03 

Invertebrate 
Ingestion 

(mg/kg-day) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Ingestion 
Sum 

(mg/kg-day) 

1.12E-01 

1.30E-02 

1.BOE-01 

B.91E+OO 

1.19E-02 

1.40E-02 

6.7SE-03 

4.76E-01 

2.14E-01 

3.43E-01 

7.7BE-02 

2.90E-02 

6.61E-02 

2.6BE-02 

1.34E-01 

2.7SE-03 

TRV 
(mg/kg-day) 

S.07E-02 

1.06E+01 

1.06E+OO 

9.76E+OO 

6.9SE+OO 

S.B6E+01 

S.B6E+01 

S.B6E+01 

S.B6E+01 

S.B6E+01 

1.34E+OO 

1.34E+OO 

1.34E+OO 

1.34E+OO 

1.34E+OO 

1.34E+OO 

HQ 

2E+OO 

1E-03 

2E-01 

9E-01 

2E-03 

2E-04 

1E-04 

BE-03 

4E-03 

6E-03 

6E-02 

2E-02 

SE-02 

2E-02 

1E-01 

2E-03 

Site 
Use 

Factor 

r";;",~' "~>""j. 
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Exposure Soil Plant Ingestion Invertebrate Ingestion Site 
Concentration Ingestion (mg/kg-day) Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Indeno( 1,2, 3-cd)pyrene 4.60E-Ol 1.76E-03 9.68E-03 O.OOE+OO 1.14E-02 1.34E+OO 9E-03 

Sis (2-ethylhexyl) phthalate 7.00E-02 2.68E-04 1.16E-03 O.OOE+OO 1.43E-03 2.38E+Ol 6E-OS 

Diethylphthalate 2.2SE-Ol 8.61E-04 9.04E-Ol O.OOE+OO 9.0SE-Ol 4.70E+03 2E-04 

Hexachlorobenzene 1.50E-Ol S.74E-04 3.16E-03 O.OOE+OO 3.73E-03 2.38E+OO 2E-03 

Phenol 9.36E-Ol 3.S8E-03 1.20E+Ol O.OOE+OO 1.21E+Ol 8.S7E+02 lE-02 

Acetone 1.OOE-Ol 3.83E-04 4.84E-Ol O.OOE+OO 4.84E-Ol 1.19E+01 4E-02 

Thursday, December 01, 2005 
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E2 Table 5-3. Long-tailed Weasel Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 1.SSE-OS 1.73E-07 O.OOE+OO O.OOE+OO 1.09E-10 1.12E-09 1.74E-07 1.02E-06 2E-01 

Aluminum 1.SSE+04 1.4SE+02 O.OOE+OO O.OOE+OO B.14E-04 6.09E-03 1.4SE+02 1.69E+00 9E+01 

Antimony 2.10E+00 1.97E-02 O.OOE+OO O.OOE+OO 6.1SE-07 1.1SE-06 1.97E-02 6.00E-02 3E-01 

Arsenic 4.63E+00 4.34E-02 O.OOE+OO O.OOE+OO 6.S0E-07 9.S4E-07 4.34E-02 3.2SE-01 1E-01 

Barium 1.S7E+02 1.7SE+00 O.OOE+OO O.OOE+OO 2.S0E-OS 9.07E-06 1.7SE+00 4.S0E+01 4E-02 

Beryllium 3.10E-01 2.90E-03 O.OOE+OO O.OOE+OO 1.27E-OS 1.67E-OS 2.90E-03 4.S0E-01 6E-03 

Cadmium 1.00E+00 9.36E-03 O.OOE+OO O.OOE+OO 1.7SE-OS S.57E-OS 9.47E-03 S.SOE-01 2E-02 

Chromium 1.SSE+01 1.4SE-01 O.OOE+OO O.OOE+OO 3.94E-06 S.92E-06 1.4SE-01 2.7SE+03 SE-OS 

Cobalt 7.60E+00 7.12E-02 O.OOE+OO O.OOE+OO 3.S6E-07 S.S9E-07 7.12E-02 7.30E+00 1E-02 

Copper 1.0SE+01 1.01 E-01 O.OOE+OO O.OOE+OO S.SSE-OS 3.99E-OS 1.01 E-01 2.34E+00 4E-02 

Lead 2.07E+01 1.94E-01 O.OOE+OO O.OOE+OO 9.21 E-07 1.96E-06 1.94E-01 S.SOE+OO 3E-02 

Manganese 2.89E+02 2.71E+00 O.OOE+OO O.OOE+OO 2.44E-04 1.24E-04 2.71E+00 1.20E+01 2E-01 

Mercury 6.90E-02 6.46E-04 O.OOE+OO O.OOE+OO 1.49E-OS 2.39E-OS 6.SSE-04 2.S4E-01 3E-03 

Nickel 1.37E+01 1.2SE-01 O.OOE+OO O.OOE+OO 1.77E-06 9.SSE-06 1.2BE-01 1.33E-01 1E+00 

,",,, ,~~",,*::W,;~lli~"::;;::'~,, ';'-",I'<;';~::11":,IIUU:, ~,~ ~ilii<'ii:i;","w, ~~~~ 
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Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

Selenium 1.10E+OO 1.03E-02 O.OOE+OO O.OOE+OO 9.99E-04 6.B1E-04 1.20E-02 4.34E-02 3E-01 

Silver 2.00E+OO 1.B7E-Q2 O.OOE+OO O.OOE+OO 1.97E-06 4.61E-OS 1.BBE-02 9.0SE+OO 2E-03 

Vanadium 4.41 E+01 4.13E-01 O.OOE+OO O.OOE+OO 3.6BE-06 1.BSE-OS 4.13E-01 9.0SE-01 SE-01 

Zinc S.71E+01 S.3SE-01 O.OOE+OO O.OOE+OO 3.96E-03 1.0SE-02 S.49E-01 B.3SE+OO 7E-02 

Methylene chloride 9.20E-03 B.62E-OS O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO B.62E-OS S.9SE+OO 1E-OS 

Anthracene 4.40E-02 4.12E-04 O.OOE+OO O.OOE+OO 1.S9E-07 1.37E-OS 4.12E-04 S.01E+01 SE-06 

Benzo(g,h,i)perylene 4.40E-01 4.12E-03 O.OOE+OO O.OOE+OO 1.06E-06 1.04E-06 4.12E-03 S.01E+01 BE-OS 

Fluoranthene 1.00E+OO 9.36E-03 O.OOE+OO O.OOE+OO 1.09E-OS 7.07E-07 9.3BE-03 S.01E+01 2E-04 

Phenanthrene 2.90E-01 2.72E-03 O.OOE+OO O.OOE+OO 2.44E-06 B.11E-OB 2.72E-03 S.01E+01 SE-OS 

Pyrene 9.60E-01 B.99E-03 O.OOE+OO O.OOE+OO 7.73E-06 7.02E-07 9.00E-03 S.01E+01 2E-04 

Benzo(a)anthracene 7.30E-01 6.B4E-03 O.OOE+OO O.OOE+OO 3.60E-06 B.OSE-07 6.B4E-03 1.1SE+OO 6E-03 

Benzo(a)pyrene 1.03E+OO 9.6SE-03 O.OOE+OO O.OOE+OO 2.21E-06 2.27E-06 9.6SE-03 1.1SE+OO SE-03 

Benzo(b)fluoranthene 1.79E+OO 1.6BE-02 O.OOE+OO O.OOE+OO S.63E-06 2.97E-06 1.6BE-02 1.1SE+OO 1E-02 

Benzo(k)f1uoranthene S.1OE-01 4.7BE-03 O.OOE+OO O.OOE+OO 2.29E-06 B.47E-07 4.7BE-03 1.1SE+OO 4E-03 

Chrysene B.70E-01 B.1SE-03 O.OOE+OO O.OOE+OO 6.19E-06 S.S2E-07 B.1SE-03 1.1SE+OO 7E-03 

Dibenz(a,h)anthracene 9.70E-02 9.0BE-04 O.OOE+OO O.OOE+OO 4.2SE-07 1.21E-07 9.09E-04 1.1SE+OO BE-04 
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Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

Indeno( 1 ,2,3-cd)pyrene 4,60E-01 4,31E-03 O,OOE+OO O.OOE+OO 1.69E-06 2.31 E-06 4.31E-03 1.1SE+OO 4E-03 

Bis (2-ethylhexyl) phthalate 7.00E-02 6.S6E-04 O.OOE+OO O.OOE+OO 4.66E-07 9.S4E-OS 7.S1E-04 2.03E+01 4E-OS 

Diethylphthalate 2.2SE-01 2.11E-03 O.OOE+OO O.OOE+OO BA6E-07 B,BOE-07 2.11E-03 4.02E+03 SE-07 

Hexachlorobenzene 1.S0E-01 1 AOE-03 O.OOE+OO O.OOE+OO 2,17E-07 1.10E-06 1 A1E-03 2.03E+OO 7E-04 

Phenol 9.36E-01 B.77E-03 O.OOE+OO O,OOE+OO 3.23E-06 1.92E-OB B.77E-03 7.33E+02 1E-OS 

Acetone 1.00E-01 9.36E-04 O.OOE+OO O.OOE+OO 1.60E-OB 2.S2E-10 9.37E-04 1.02E+01 9E-OS 
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E2 Table 5-4. Mourning Dove Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 3.S3E-05 S.2SE-07 B.70E-07 O.OOE+OO 1.40E-06 1.43E-OS 1E-01 

Aluminum 1.SBE+04 2.3SE+02 4.S5E-01 O.OOE+OO 2.36E+02 1.10E+02 2E+OO 

Antimony 2.10E+OO 3.13E-02 1.27E-02 O.OOE+OO 4.39E-02 6.00E-03 7E+OO 

Arsenic 4.63E+OO 6.B9E-02 2.7BE-02 O.OOE+OO 9.67E-02 S.50E+OO 2E-02 

Barium 1.B7E+02 2.7BE+OO 4.67E+OO O.OOE+OO 7.46E+OO 2.0BE+01 4E-01 

Beryllium 3.10E-01 4.62E-03 4.96E-04 O.OOE+OO S.11E-03 4.BOE-02 1E-01 

Cadmium 1.00E+OO 1.49E-02 9.96E-02 O.OOE+OO 1.14E-01 1.60E+OO 7E-02 

Chromium 1.SBE+01 2.3SE-01 1.04E-01 O.OOE+OO 3.39E-01 1.00E+OO 3E-01 

Cobalt 7.60E+OO 1.13E-01 9.13E-03 O.OOE+OO 1.22E-01 7.60E+OO 2E-02 

Copper 1.0BE+01 1.61 E-01 7.97E-01 O.OOE+OO 9.SBE-01 2.30E+OO 4E-01 

Lead 2.07E+01 3.0BE-01 2.32E-01 O.OOE+OO 5.41 E-01 1.60E+OO 3E-01 

Manganese 2.B9E+02 4.30E+OO 3.66E+OO O.OOE+OO 7.96E+OO 7.76E+01 1E-01 

Mercury 6.90E-02 1.03E-03 1.3BE-02 O.OOE+OO 1.4BE-02 3.90E-02 4E-01 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Nickel 1.37E+01 2.04E-01 1.23E-Ol O.OOE+OO 3.27E-01 1.3BE+OO 2E-01 

Selenium 1.10E+OO 1.64E-02 9.04E-02 O.OOE+OO 1.07E-01 2.30E-01 SE-01 

Silver 2.00E+OO 2.9BE-02 4.4BE-03 O.OOE+OO 3.43E-02 B.90E-01 4E-02 

Vanadium 4.41E+01 6.S7E-01 9.1BE-03 O.OOE+OO 6.66E-01 1.14E+01 6E-02 

Zinc S.71E+01 B.SOE-01 7.27E+OO O.OOE+OO B.12E+OO 1.72E+01 SE-01 

Methylene chloride 9.20E-03 1.37E-04 9.93E-03 O.OOE+OO 1.01E-02 S.BSE-01 2E-02 

Anthracene 4.40E-02 6.SSE-04 1.16E-02 O.OOE+OO 1.22E-02 2.09E+01 6E-04 

8enzo(g,h,i)perylene 4.40E-01 6.SSE-03 4.24E-03 O.OOE+OO 1.0BE-02 2.09E+01 SE-04 

Fluoranthene 1.00E+OO 1.49E-02 3.96E-01 O.OOE+OO 4.10E-01 2.09E+01 2E-02 

Phenanthrene 2.90E-01 4.32E-03 1.7BE-01 O.OOE+OO 1.B3E-01 2.09E+Ol 9E-03 

Pyrene 9.60E-01 1.43E-02 2.B4E-Ol O.OOE+OO 2.99E-01 2.09E+01 1E-02 

8enzo( a)anthracene 7.30E-01 1.09E-02 6.2BE-02 O.OOE+OO 7.36E-02 2.09E+OO 4E-02 

8enzo( a )pyrene 1.03E+OO 1.S3E-02 2.09E-02 O.OOE+OO 3.63E-02 2.09E+OO 2E-02 

8enzo(b )fluoranthene 1.79E+OO 2.67E-02 4.96E-02 O.OOE+OO 7.62E-02 2.09E+OO 4E-02 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Benzo(k)f1uoranthene S.10E-01 7.S9E-03 2.0BE-02 O.OOE+OO 2.B4E-02 2.09E+OO 1E-02 

Chrysene 8.70E-01 1.30E-02 1.09E-01 O.OOE+OO 1.22E-01 2.09E+OO 6E-02 

Dibenz(a.h)anthracene 9.70E-02 1.44E-03 1.99E-03 O.OOE+OO 3.43E-03 2.09E+OO 2E-03 

Indeno(1.2.3-cd)pyrene 4.60E-01 6.BSE-03 B.10E-03 O.OOE+OO 1.S0E-02 2.09E+OO 7E-03 

Bis (2-ethylhexyl) phthalate 7.00E-02 1.04E-03 9.73E-04 O.OOE+OO 2.02E-03 1.10E+OO 2E-03 

Diethylphthalate 2.2SE-01 3.3SE-03 7.S7E-01 O.OOE+OO 7.60E-01 1.10E+OO 7E-01 

Hexachlorobenzene 1.S0E-01 2.23E-03 2.64E-03 O.OOE+OO 4.BBE-03 4.32E-01 1E-02 

Phenol 9.36E-01 1.39E-02 1.01E+01 O.OOE+OO 1.01E+01 7.21E+01 1E-01 

Acetone 1.00E-01 1.49E-03 4.0SE-01 O.OOE+OO 4.07E-01 1.00E+01 4E-02 
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E2 Table 5-5. Western Meadowlark Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 3.S3E-OS 7.09E-07 O.OOE+OO 4.04E-OS 4.11 E-OS 1.43E-OS 3E+OO 

Aluminum 1.SBE+04 3.17E+02 O.OOE+OO 1.16E+03 1.4BE+03 1.10E+02 1E+01 

Antimony 2.10E+OO 4.22E-02 O.OOE+OO 1.02E-01 1.44E-01 6.00E-03 2E+01 

Arsenic 4.63E+OO 9.30E-02 O.OOE+OO 1.S4E-01 2.47E-01 S.SOE+OO 4E-02 

Barium 1.B7E+02 3.76E+OO O.OOE+OO 3.6BE+OO 7.43E+OO 2.0BE+01 4E-01 

Beryllium 3.10E-01 6.23E-03 O.OOE+OO 3.01E-03 9.24E-03 4.80E-02 2E-01 

Cadmium 1.00E+OO 2.01E-02 O.OOE+OO 1.79E+OO 1.B1E+OO 1.60E+OO 1E+OO 

Chromium 1.SBE+01 3.17E-01 O.OOE+OO 1.04E+OO 1.36E+OO 1.00E+OO 1E+OO 

Cobalt 7.60E+OO 1.S3E-01 O.OOE+OO 2.00E-01 3.S3E-01 7.60E+OO SE-02 

Copper 1.0BE+01 2.17E-01 O.OOE+OO 1.20E+OO 1.42E+OO 2.30E+OO 6E-01 

Lead 2.07E+01 4.16E-01 O.OOE+OO 2.00E+OO 2.42E+OO 1.60E+OO 2E+OO 

Manganese 2.B9E+02 S.BOE+OO O.OOE+OO 4.S9E+OO 1.04E+01 7.76E+01 1E-01 

Mercury 6.90E-02 1.39E-03 O.OOE+OO 7.95E-02 B.09E-02 3.90E-02 2E+OO 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Nickel 1.37E+01 2.7SE-01 O.OOE+OO 3.13E+OO 3.41E+OO 1.38E+OO 2E+OO 

Selenium 1.10E+OO 2.21E-02 O.OOE+OO 2.1SE-01 2.37E-01 2.30E-01 1E+OO 

Silver 2.00E+OO 4.02E-02 O.OOE+OO B.8SE-01 9.26E-01 8.90E-01 1E+OO 

Vanadium 4.41E+01 8.86E-01 O.OOE+OO 2.13E+OO 3.02E+OO 1.14E+01 3E-01 

Zinc S.71E+01 1.1SE+OO O.OOE+OO 6.96E+01 7.08E+01 1.72E+01 4E+OO 

Methylene chloride 9.20E-03 1.8SE-04 O.OOE+OO 1.99E-03 2.17E-03 S.8SE-01 4E-03 

Anthracene 4.40E-02 8.84E-04 O.OOE+OO 3.04E-03 3.92E-03 2.09E+01 2E-04 

Benzo(g,h,i)perylene 4.40E-01 8.84E-03 O.OOE+OO 1.43E-02 2.31E-02 2.09E+01 1E-03 

Fluoranthene 1.00E+OO 2.01E-02 O.OOE+OO 7.99E-02 1.00E-01 2.09E+01 SE-03 

Phenanthrene 2.90E-01 S.82E-03 O.OOE+OO 1.7SE-02 2.34E-02 2.09E+01 1E-03 

Pyrene 9.60E-01 1.93E-02 O.OOE+OO 8.09E-02 1.00E-01 2.09E+01 SE-03 

Benzo(a)anthracene 7.30E-01 1.47E-02 O.OOE+OO 4.26E-02 S.72E-02 2.09E+OO 3E-02 

Benzo( a )pyrene 1.03E+OO 2.07E-02 O.OOE+OO 7.S6E-02 9.63E-02 2.09E+OO SE-02 

Benzo( b )fluoranthene 1.79E+OO 3.60E-02 O.OOE+OO B.12E-02 1.17E-01 2.09E+OO 6E-02 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Senzo(k)f1uoranthene S.10E-01 1.02E-02 O.OOE+OO 2.31E-02 3.34E-02 2.09E+OO 2E-02 

Chrysene B.70E-01 1.7SE-02 O.OOE+OO 2.44E-02 4.19E-02 2.09E+OO 2E-02 

Dibenz(a,h)anthracene 9.70E-02 1.9SE-03 O.OOE+OO 1.09E-03 3.04E-03 2.09E+OO 1E-03 

Indeno( 1 ,2,3-cd)pyrene 4.60E-01 9.24E-03 O.OOE+OO 4.07E-02 S.OOE-02 2.09E+OO 2E-02 

Sis (2-ethylhexyl) phthalate 7.00E-02 1.41 E-03 O.OOE+OO B.7SE-01 B.77E-01 1.10E+OO BE-01 

Diethylphthalate 2.2SE-01 4.S2E-03 O.OOE+OO 2.B1E+OO 2.B2E+OO 1.10E+OO 3E+OO 

Hexachlorobenzene 1.S0E-01 3.01E-03 O.OOE+OO S.47E-02 S.7BE-02 4.32E-01 1E-01 

Phenol 9.36E-01 1.BBE-02 O.OOE+OO 2.02E-01 2.21 E-01 7.21E+01 3E-03 

Acetone 1.00E-01 2.01E-03 O.OOE+OO 2.16E-02 2.36E-02 1.00E+01 2E-03 
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E2 Table 5-6. Red-shouldered Hawk Soil Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 3.S3E-OS 1.1BE-07 O.OOE+OO O.OOE+OO 1.11E-10 1.29E-09 1.19E-07 1.43E-OS BE-03 

Aluminum 1.SBE+04 S.29E+01 O.OOE+OO O.OOE+OO 4.36E-04 3.26E-03 S.29E+01 1.10E+02 SE-01 

Antimony 2.10E+OO 7.03E-03 O.OOE+OO O.OOE+OO 3.31E-07 6.16E-07 7.03E-03 6.00E-03 1E+OO 

Arsenic 4.63E+OO 1.SSE-02 O.OOE+OO O.OOE+OO 3.64E-07 S.11 E-07 1.SSE-02 S.SOE+OO 3E-03 

Barium 1.B7E+02 6.26E-01 O.OOE+OO O.OOE+OO 1.50E-OS 4.B6E-06 6.26E-01 2.0BE+01 3E-02 

Beryllium 3.10E-01 1.04E-03 O.OOE+OO O.OOE+OO 6.79E-09 B.96E-09 1.04E-03 4.BOE-02 2E-02 

Cadmium 1.00E+OO 3.3SE-03 O.OOE+OO O.OOE+OO 9.37E-06 4.59E-OS 3.40E-03 1.60E+OO 2E-03 

Chromium 1.SBE+01 S.29E-02 O.OOE+OO O.OOE+OO 2.11E-06 4.7BE-06 S.29E-02 1.00E+OO SE-02 

Cobalt 7.60E+OO 2.S4E-02 O.OOE+OO O.OOE+OO 1.91 E-07 4.76E-07 2.S4E-02 7.60E+OO 3E-03 

Copper 1.0BE+01 3.61E-02 O.OOE+OO O.OOE+OO 4. 74E-OS 2.14E-OS 3.62E-02 2.30E+OO 2E-02 

Lead 2.07E+01 6.93E-02 O.OOE+OO O.OOE+OO 4.93E-07 1.0SE-06 6.93E-02 1.60E+OO 4E-02 

Manganese 2.B9E+02 9.67E-01 O.OOE+OO O.OOE+OO 1.31 E-04 6.64E-OS 9.67E-01 7.76E+01 1E-02 

Mercury 6.90E-02 2.31E-04 O.OOE+OO O.OOE+OO B.OOE-06 1.2BE-OS 2.S2E-04 3.90E-02 6E-03 

Nickel 1.37E+01 4.SBE-02 O.OOE+OO O.OOE+OO 9.S0E-07 S.2BE-06 4.SBE-02 1.3BE+OO 3E-02 
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Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) day) (mg/kg-day) HQ Factor 

Selenium 1,10E+OO 3,68E-03 O,OOE+OO O,OOE+OO 5.35E-04 3.65E-04 4,58E-03 2,30E-Ol 2E-02 

Silver 2,OOE+OO 6,69E-03 O,OOE+OO O.OOE+OO 1,05E-06 2A7E-05 6,72E-03 8,90E-Ol 8E-03 

Vanadium 4A1E+Ol lA8E-Ol O,OOE+OO O,OOE+OO 1,97E-06 9,92E-06 1 A8E-Ol 1,14E+Ol lE-02 

Zinc 5,71E+Ol 1,91E-Ol O,OOE+OO O,OOE+OO 2,12E-03 5,61E-03 1,99E-Ol 1,72E+Ol lE-02 

Methylene chloride 9,20E-03 3,08E-05 O,OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO 3,08E-05 5.85E-Ol 5E-05 

Anthracene 4AOE-02 lA7E-04 O.OOE+OO O,OOE+OO 8,53E-08 7,37E-09 lA7E-04 2,09E+Ol 7E-06 

Benzo(g, h, i )perylene 4AOE-Ol lA7E-03 O,OOE+OO O,OOE+OO 5,67E-07 5.60E-07 lA7E-03 2,09E+Ol 7E-05 

Fluoranthene 1,OOE+OO 3,35E-03 O,OOE+OO O,OOE+OO 5.82E-06 3,79E-07 3,35E-03 2,09E+Ol 2E-04 

Phenanthrene 2,90E-Ol 9.70E-04 O,OOE+OO O.OOE+OO 1,31E-06 4,34E-08 9,72E-04 2,09E+Ol 5E-05 

Pyrene 9,60E-Ol 3.21E-03 O,OOE+OO O,OOE+OO 4,14E-06 3,76E-07 3,22E-03 2,09E+Ol 2E-04 

Benzo( a )anthracene 7,30E-Ol 2A4E-03 O,OOE+OO O,OOE+OO 1,93E-06 4,31E-07 2A4E-03 2,09E+OO lE-03 

Benzo(a)pyrene 1,03E+OO 3A5E-03 O,OOE+OO O,OOE+OO 1,18E-06 1,22E-06 3A5E-03 2,09E+OO 2E-03 

Benzo(b )fluoranthene 1,79E+OO 5,99E-03 O,OOE+OO O.OOE+OO 3,02E-06 1,59E-06 5,99E-03 2,09E+OO 3E-03 

Benzo(k)fluoranthene 5,1OE-Ol 1.71E-03 O,OOE+OO O,OOE+OO 1,22E-06 4,54E-07 1,71 E-03 2.09E+OO 8E-04 

Chrysene 8,70E-Ol 2,91E-03 O.OOE+OO O,OOE+OO 3,32E-06 2,96E-07 2,91E-03 2,09E+OO lE-03 

Dibenz(a,h)anthracene 9,70E-02 3.25E-04 O,OOE+OO O,OOE+OO 2,28E-07 6,51E-08 3.25E-04 2.09E+OO 2E-04 
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Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) day) (mg/kg-day) HQ Factor 

Indeno(1,2,3-cd)pyrene 4.60E-01 1.S4E-03 O.OOE+OO O.OOE+OO 9.06E-07 1.24E-06 1.S4E-03 2.09E+OO 7E-04 

Bis (2-ethylhexyl) phthalate 7.00E-02 2.34E-04 O.OOE+OO O.OOE+OO 2.S0E-07 S.11 E-OS 2.B6E-04 1.10E+OO 3E-04 

Diethylphthalate 2.2SE-01 7.S3E-04 O.OOE+OO O.OOE+OO 4.S3E-07 4.71E-07 7.S4E-04 1.10E+OO 7E-04 

Hexachlorobenzene 1.S0E-01 S.02E-04 O.OOE+OO O.OOE+OO 1.17E-07 S.92E-07 S.03E-04 4.32E-01 1E-03 

Phenol 9.36E-01 3.13E-03 O.OOE+OO O.OOE+OO 1.73E-06 1.03E-OB 3.13E-03 7.21E+01 4E-OS 

Acetone 1.00E-01 3.3SE-04 O.OOE+OO O.OOE+OO B.SSE-09 1.3SE-10 3.3SE-04 1.00E+01 3E-OS 
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E2 Table 5-7. Deer Mouse Phreatophyte Pathway, Anomaly Area 3, Tier 1 Screen 

Groundwater Subsurface Soil Plant Site 
Concentration Concentration Concentration Plant Ingested TRV Use 

Chemical (mg/L) (mg/kg-dw) (mg/kg-dw) Dose (mg/kg-day) (mg/kg-day) HQ Factor 

2-Butanone 1.00E-03 2.14E-04 1.44E-03 2.7SE-04 2.06E+02 1E-06 

3/4-Methylphenol 6.00E-03 2.96E-03 1.1SE-01 2.21E-02 S.94E+01 4E-04 

4-Methyl-2-pentanone 1.3SE-02 3.91 E-03 2.64E-02 S.06E-03 2.97E+02 2E-OS 

Aluminum 1.70E+OO 2.SSE+03 4.S9E-01 8.78E-02 1.98E+OO 4E-02 

Antimony 2.8SE-02 1.29E+OO 4.77E-02 9.12E-03 6.00E-02 2E-01 

Arsenic 6.02E-02 1.76E+OO 6.60E-02 1.26E-02 3.80E-01 3E-02 

Barium 3.32E-01 1.37E+01 2.13E+OO 4.08E-01 4.80E+01 9E-03 

Bis (2-ethylhexyl) phthalate 3.90E-03 2.04E+OO 1.77E-01 3.39E-02 2.38E+01 1E-03 

Butylbenzylphthalate 7.00E-04 7.1SE-02 1.04E-01 1.98E-02 2.38E+01 8E-04 

Cadmium 2.10E-03 1.S8E-01 9.2SE-02 1.77E-02 S.SOE-01 3E-02 

Chloroform 9.S0E-04 4.18E-04 1.17E-03 2.2SE-04 1.78E+01 1E-OS 

Chromium 3.S7E-01 6.8SE+OO 2.81 E-01 S.38E-02 3.2SE+03 2E-OS 

Cobalt 1.29E-02 S.84E-01 4.38E-03 8.37E-04 7.30E+OO 1E-04 

Copper 4.72E-02 1.66E+OO 2.07E-01 3.9SE-02 2.74E+OO 1E-02 
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Groundwater Subsurface Soil Plant Site 
Concentration Concentration Concentration Plant Ingested TRV Use 

Chemical (mg/L) (mg/kg-dw) (mg/kg-dw) Dose (mg/kg-day) (mg/kg-day) HQ Factor 

Diethylphthalate 2.00E-03 1.23E-03 2.SBE-02 4.93E-03 4.70E+03 1E-06 

Lead 7.7SE-03 6.9BE+OO 2.71E-01 S.1BE-02 S.BOE+OO 9E-03 

Manganese 1.9SE+OO 1.27E+02 1.00E+01 1.92E+OO 1.41E+01 1E-01 

Mercury 1.20E-03 6.26E-02 S.32E-02 1.02E-02 2.97E-01 3E-02 

Methylene Chloride 6.60E-04 1.BOE-04 1.21 E-03 2.31E-04 6.9SE+OO 3E-OS 

Nickel 1.0SE-01 6.8SE+OO 1.22E-01 2.34E-02 1.SSE-01 2E-01 

Phenol 1.20E-02 4.01E-03 2.70E-01 S.17E-02 B.S7E+02 6E-OS 

Selenium 1.6SE-01 B.SBE-01 S.76E-01 1.10E-01 S.07E-02 2E+OO 

Silver 1.81E-02 1.S4E-01 2.1SE-03 4.12E-04 1.06E+01 4E-OS 

Thallium 7.BOE-03 S.SSE-01 1.39E-01 2.66E-02 S.16E-01 SE-02 

Vanadium S.7SE-02 S.7SE+01 7.4BE-02 1.43E-02 1.06E+OO 1E-02 

Zinc 2.0SE-01 1.2BE+01 4.67E+OO 8.93E-01 9.76E+OO 9E-02 
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E2 Table 5-8. Mourning Dove Phreatophyte Pathway, Anomaly Area 3, Tier 1 Screen 

Groundwater Subsurface Soil Plant Site 
Concentration Concentration Concentration Plant Ingested TRV Use 

Chemical (mg/L) (mg/kg-dw) (mg/kg-dw) Dose (mg/kg-day) (mg/kg-day) HQ Factor 

2-Butanone 1.00E-03 2.14E-04 1.44E-03 2.30E-04 1.73E+01 1E-OS 

3/4-Methylphenol 6.00E-03 2.96E-03 1.1SE-01 1.BSE-02 S.OOE+OO 4E-03 

4-Methyl-2-pentanone 1.3SE-02 3.91E-03 2.64E-02 4.23E-03 2.S0E+01 2E-04 

Aluminum 1.70E+OO 2.SSE+03 4.S9E-01 7.3SE-02 1.10E+02 7E-04 

Antimony 2.BSE-02 1.29E+OO 4.77E-02 7.63E-03 6.00E-03 1E+OO 

Arsenic 6.02E-02 1.76E+OO 6.60E-02 1.06E-02 S.SOE+OO 2E-03 

Barium 3.32E-01 1.37E+01 2.13E+OO 3.42E-01 2.0BE+01 2E-02 

Bis (2-ethylhexyl) phthalate 3.90E-03 2.04E+OO 1.77E-01 2.B3E-02 1.10E+OO 3E-02 

Butylbenzylphthalate 7.00E-04 7.1SE-02 1.04E-01 1.66E-02 1.10E+OO 2E-02 

Cadmium 2.10E-03 1.SBE-01 9.2SE-02 1.4BE-02 1.60E+OO 9E-03 

Chlorofonm 9.S0E-04 4.1BE-04 1.17E-03 1.BBE-04 2.00E+01 9E-06 

Chromium 3.S7E-01 6.BSE+OO 2.B1E-01 4.S0E-02 1.00E+OO 4E-02 

Cobalt 1.29E-02 S.B4E-01 4.3BE-03 7.01E-04 7.60E+OO 9E-OS 

Copper 4.72E-02 1.66E+OO 2.07E-01 3.31 E-02 2.30E+OO 1E-02 
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Groundwater Subsurface Soil Plant Site 
Concentration Concentration Concentration Plant Ingested TRV Use 

Chemical (mg/L) (mg/kg-dw) (mg/kg-dw) Dose (mg/kg-day) (mg/kg-day) HQ Factor 

Diethylphthalate 2.00E-03 1.23E-03 2.S8E-02 4.13E-03 1.10E+OO 4E-03 

Lead 7.7SE-03 6.98E+OO 2.71 E-01 4.33E-02 1.60E+OO 3E-02 

Manganese 1.9SE+OO 1.27E+02 1.00E+01 1.61E+OO 7.76E+01 2E-02 

Mercury 1.20E-03 6.26E-02 S.32E-02 8.S3E-03 3.90E-02 2E-01 

Methylene Chloride 6.60E-04 1.80E-04 1.21E-03 1.94E-04 S.8SE-01 3E-04 

Nickel 1.0SE-01 6.8SE+OO 1.22E-01 1.96E-02 1.38E+OO 1E-02 

Phenol 1.20E-02 4.01E-03 2.70E-01 4.32E-02 7.21E+01 6E-04 

Selenium 1.6SE-01 8.S8E-01 S.76E-01 9.23E-02 2.30E-01 4E-01 

Silver 1.81E-02 1.S4E-01 2.1SE-03 3.4SE-04 8.90E-01 4E-04 

Thallium 7.80E-03 S.SSE-01 1.39E-01 2.22E-02 2.S6E-01 9E-02 

Vanadium S.7SE-02 S.7SE+01 7.48E-02 1.20E-02 1.14E+01 1E-03 

Zinc 2.0SE-01 1.28E+01 4.67E+OO 7.48E-01 1.72E+01 4E-02 

U"~~ 'H'" n,"-'''W-C"''''"",''~'~~'N 
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E2 Table 6-1. Ornate Shrew Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Aluminum 3.05E+03 5.BBE+01 O.OOE+OO 3.33E+02 3.92E+02 2.13E+00 2E+02 

Arsenic 1.BOE+00 3.47E-02 O.OOE+OO 1.17E-01 1.52E-01 4.09E-01 4E-01 

Barium 1.10E+02 2.12E+00 O.OOE+OO 3.22E+00 5.34E+00 4.BOE+01 1 E-01 

Cadmium 2.60E-01 5.01 E-03 O.OOE+OO 9.12E-01 9.17E-01 5.50E-01 2E+00 

Chromium 4.40E+00 B.4BE-02 O.OOE+OO 4.32E-01 5.17E-01 3.50E+03 1E-04 

Cobalt 2.00E+00 3.B5E-02 O.OOE+OO 7.B4E-02 1.17E-01 7.30E+OO 2E-02 

Copper 2.50E+00 4.B2E-02 O.OOE+OO 4.14E-01 4.62E-01 2.95E+00 2E-01 

Lead 1.90E+00 3.66E-02 O.OOE+OO 4.34E-01 4.70E-01 5.BOE+00 BE-02 

Manganese 1.30E+02 2.51E+OO O.OOE+OO 3.96E+00 6.46E+OO 1.51 E+01 4E-01 

Mercury 6.00E-03 1.16E-04 O.OOE+OO B.B6E-02 B.B7E-02 3.20E-01 3E-01 

Nickel 2.BOE+OO 5.40E-02 O.OOE+OO 9.52E-01 1.01E+OO 1.67E-01 6E+00 

Selenium 1.70E-04 3.2BE-06 O.OOE+OO 5.14E-04 5.17E-04 5.46E-02 9E-03 

Thursday, December 01, 2005 Page 1 of2 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Vanadium 1.39E+01 2.68E-01 O.OOE+OO 1.00E+OO 1.27E+OO 1.14E+OO 1E+OO 

Zinc 1.3SE+01 2.60E-01 O.OOE+OO 6.45E+01 6.48E+01 1.0SE+01 6E+OO 

Thursday, December 01, 2005 Page2of2 



E2 Table 6-2. Deer Mouse Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Ingestion Invertebrate Ingestion Site 
Concentration Ingestion (mg/kg-day) Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Aluminum 3.0SE+03 1.17E+01 1.0SE-01 O.OOE+OO 1.1BE+01 1.9BE+OO 6E+OO 

Arsenic 1.BOE+OO 6.B9E-03 1.29E-02 O.OOE+OO 1.9BE-02 3.BOE-01 SE-02 

Barium 1.10E+02 4.21E-01 3.2BE+OO O.OOE+OO 3.70E+OO 4.BOE+01 BE-02 

Cadmium 2.60E-01 9.9SE-04 S.70E-02 O.OOE+OO S.BOE-02 S.50E-01 1E-01 

Chromium 4.40E+OO 1.6BE-02 3.4SE-02 O.OOE+OO 5.13E-02 3.2SE+03 2E-OS 

Cobalt 2.00E+OO 7.6SE-03 2.B7E-03 O.OOE+OO 1.0SE-02 7.30E+OO 1E-03 

Copper 2.S0E+OO 9.S6E-03 S.3SE-01 O.OOE+OO S.4SE-01 2.74E+OO 2E-01 

Lead 1.90E+OO 7.27E-03 7.27E-02 O.OOE+OO 7.99E-02 S.BOE+OO 1E-02 

Manganese 1.30E+02 4.97E-01 1.96E+OO O.OOE+OO 2.46E+OO 1.41E+01 2E-01 

Mercury 6.00E-03 2.30E-OS 4.37E-03 O.OOE+OO 4.39E-03 2.97E-01 1E-02 

Nickel 2.BOE+OO 1.07E-02 4.47E-02 O.OOE+OO S.SSE-02 1.SSE-01 4E-01 

Selenium 1.70E-04 6.S0E-07 6.70E-06 O.OOE+OO 7.3SE-06 S.07E-02 1E-04 

Vanadium 1.39E+01 S.32E-02 3.46E-03 O.OOE+OO S.66E-02 1.06E+OO SE-02 

Zinc 1.3SE+01 S.16E-02 3.91E+OO O.OOE+OO 3.96E+OO 9.76E+OO 4E-01 

m,"idlJj",;::'"i2~L"'",,~,, u ~ ~;;;;.%::g:iiillll*IIIII~1l\I0Wilili:iA"'k" 
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E2 Table 6-3. Long-tailed Weasel Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg· TRV Use 

Chemical (mg/kg) (mg/kg.day) (mg/kg.day) (mg/kg.day) (mg/kg·day) (mglkg·day) day) (mg/kg.day) HQ Factor 

Aluminum 3.0SE+03 2.B6E+01 O.OOE+OO O.OOE+OO 1.S7E·04 1.1BE-03 2.B6E+01 1.69E+OO 2E+01 

Arsenic 1.BOE+OO 1.69E-02 O.OOE+OO O.OOE+OO 2.64E-07 4.S6E-07 1.69E-02 3.2SE-01 SE-02 

Barium 1.10E+02 1.03E+OO O.OOE+OO O.OOE+OO 1.6SE-OS S.33E-06 1.03E+OO 4.BOE+01 2E-02 

Cadmium 2.60E-01 2.43E-03 O.OOE+OO O.OOE+OO B.26E-06 2.93E-OS 2.47E-03 S.SOE-01 4E-03 

Chromium 4.40E+OO 4.12E-02 O.OOE+OO O.OOE+OO 1.10E-06 2.4BE-06 4.12E-02 2.7BE+03 1E-OS 

Cobalt 2.00E+OO 1.B7E-02 O.OOE+OO O.OOE+OO 9.37E-OB 2.34E-07 1.B7E-02 7.30E+OO 3E-03 

Copper 2.S0E+OO 2.34E-02 O.OOE+OO O.OOE+OO 4.BSE-OS 9.23E-06 2.3SE-02 2.34E+OO 1E-02 

Lead 1.90E+OO 1.7BE-02 O.OOE+OO O.OOE+OO 2.06E-07 2.73E-07 1.7BE-02 S.BOE+OO 3E-03 

Manganese 1.30E+02 1.22E+OO O.OOE+OO O.OOE+OO 1.10E-04 6.46E-OS 1.22E+OO 1.20E+01 1E-01 

Mercury 6.00E-03 S.62E-OS O.OOE+OO O.OOE+OO 3.91 E-06 1.77E-OS 7.7BE-OS 2.S4E-01 3E-04 

Nickel 2.BOE+OO 2.62E-02 O.OOE+OO O.OOE+OO 4.94E-07 2.01E-06 2.62E-02 1.33E-01 2E-01 

Selenium 1.70E-04 1.S9E-06 O.OOE+OO O.OOE+OO 6.S4E-OB 1.03E-06 2.69E-06 4.34E-02 6E-OS 

Vanadium 1.39E+01 1.30E-01 O.OOE+OO O.OOE+OO 1.16E-06 S.B3E-06 1.30E-01 9.0SE-01 1E-01 

Zinc 1.3SE+01 1.26E-01 O.OOE+OO O.OOE+OO 1.76E-03 6.4BE-03 1.3SE-01 B.3SE+OO 2E-02 

Thursday, December 01, 2005 Page 
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E2 Table 6-4. Mourning Dove Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Ingestion Plant Invertebrate Ingestion 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) 

Aluminum 3.05E+03 4.54E+Ol S.79E-02 O.OOE+OO 4.55E+Ol 1.10E+02 

Arsenic 1.S0E+OO 2.6SE-02 1.0SE-02 O.OOE+OO 3.76E-02 5.50E+OO 

Barium 1.10E+02 1.64E+OO 2.75E+OO O.OOE+OO 4.39E+OO 2.0SE+Ol 

Cadmium 2.60E-Ol 3.S7E-03 4. 77E-02 O.OOE+OO 5.l6E-02 1.60E+OO 

Chromium 4.40E+OO 6.55E-02 2.S9E-02 O.OOE+OO 9.44E-02 1.00E+OO 

Cobalt 2.00E+OO 2.9SE-02 2.40E-03 O.OOE+OO 3.22E-02 7.60E+OO 

Copper 2.50E+OO 3.72E-02 4.4SE-Ol O.OOE+OO 4.S5E-Ol 2.30E+OO 

Lead 1.90E+OO 2.S3E-02 6.0SE-02 O.OOE+OO S.91E-02 1.60E+OO 

Manganese 1.30E+02 1.94E+OO 1.64E+OO O.OOE+OO 3.5SE+OO 7.76E+Ol 

Mercury 6.00E-03 S.93E-05 3.66E-03 O.OOE+OO 3.75E-03 3.90E-Q2 

Nickel 2.80E+OO 4.17E-02 3.75E-02 O.OOE+OO 7.91E-02 1.3SE+OO 

Selenium 1.70E-04 2.53E-06 5.61E-06 O.OOE+OO S.14E-06 2.30E-Ql 

Vanadium 1.39E+01 2.07E-Ol 2.S9E-03 O.OOE+OO 2.l0E-01 1.14E+Ol 

l\:<",:,,~~:,,",*,",!<,u,0i::;;>X<i~,v,",",:)JJJ;<,w~,~,c;"H~~~~' • 
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Exposure Soil Ingestion Plant Invertebrate Ingestion Site Use 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Factor 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ 

Zinc 1.35E+01 2.01E-01 3.27E+OO O.OOE+OO 3.47E+OO 1.72E+01 2E-01 
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E2 Table 6-5. Spotted Towhee Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Invertebrate Ingestion Site 
Concentration Ingestion Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Aluminum 3.05E+03 B.31E+01 O.OOE+OO 3.04E+02 3.B7E+02 1.10E+02 4E+OO 

Arsenic 1.BOE+OO 4.90E-02 O.OOE+OO 1.07E-01 1.56E-01 5.50E+OO 3E-02 

Barium 1.10E+02 3.00E+OO O.OOE+OO 2.93E+OO 5.93E+OO 2.0BE+01 3E-01 

Cadmium 2.60E-01 7.0BE-03 O.OOE+OO B.31E-01 B.3BE-01 1.60E+OO 5E-01 

Chromium 4.40E+OO 1.20E-01 O.OOE+OO 3.94E-01 5.14E-01 1.00E+OO 5E-01 

Cobalt 2.00E+OO 5.45E-02 O.OOE+OO 7.14E-02 1.26E-01 7.60E+OO 2E-02 

Copper 2.50E+OO 6.B1E-02 O.OOE+OO 3.77E-01 4.45E-01 2.30E+OO 2E-01 

Lead 1.90E+OO 5.17E-02 O.OOE+OO 3.95E-01 4.47E-01 1.60E+OO 3E-01 

Manganese 1.30E+02 3.54E+OO O.OOE+OO 3.61E+OO 7.15E+OO 7.76E+01 9E-02 

Mercury 6.00E-03 1.63E-04 O.OOE+OO B.OBE-02 B.10E-02 3.90E-02 2E+OO 

Nickel 2.BOE+OO 7.62E-02 O.OOE+OO B.6BE-01 9.44E-01 1.3BE+OO 7E-01 

Selenium 1.70E-04 4.63E-06 O.OOE+OO 4.69E-04 4.73E-04 2.30E-01 2E-03 

Vanadium 1.39E+01 3.79E-01 O.OOE+OO 9.12E-01 1.29E+OO 1.14E+01 1E-01 

Thursday, December 01, 2005 Page 1 of2 
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(mg/kg) 
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E2 Table 6-6. Red-shouldered Hawk Sediment Pathway, Anomaly Area 3, Tier 1 Screen 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Aluminum 3.0SE+03 1.02E+01 O.OOE+OO O.OOE+OO B.42E-OS 6.30E-04 1.02E+01 1.10E+02 9E-02 

Arsenic 1.BOE+OO 6.02E-03 O.OOE+OO O.OOE+OO 1.42E-07 2.4SE-07 6.02E-03 S.SOE+OO 1E-03 

Barium 1.10E+02 3.6BE-01 O.OOE+OO O.OOE+OO B.B3E-06 2.B6E-06 3.6BE-01 2.0BE+01 2E-02 

Cadmium 2.60E-01 B.70E-04 O.OOE+OO O.OOE+OO 4.43E-06 1.S7E-OS B.90E-04 1.60E+OO 6E-04 

Chromium 4.40E+OO 1.47E-02 O.OOE+OO O.OOE+OO S.BBE-07 1.33E-06 1.47E-02 1.00E+OO 1E-02 

Cobalt 2.00E+OO 6.69E-03 O.OOE+OO O.OOE+OO S.02E-OB 1.2SE-07 6.69E-03 7.60E+OO 9E-04 

Copper 2.S0E+OO B.36E-03 O.OOE+OO O.OOE+OO 2.60E-OS 4.9SE-06 B.39E-03 2.30E+OO 4E-03 

Lead 1.90E+OO 6.36E-03 O.OOE+OO O.OOE+OO 1.11 E-07 1.46E-07 6.36E-03 1.60E+OO 4E-03 

Manganese 1.30E+02 4.3SE-01 O.OOE+OO O.OOE+OO S.B7E-OS 3.46E-OS 4.3SE-01 7.76E+01 6E-03 

Mercury 6.00E-03 2.01E-OS O.OOE+OO O.OOE+OO 2.10E-06 9.S1E-06 3. 17E-OS 3.90E-02 BE-04 

Nickel 2.BOE+OO 9.37E-03 O.OOE+OO O.OOE+OO 2.6SE-07 1.0BE-06 9.37E-03 1.3BE+OO 7E-03 

Selenium 1.70E-04 S.69E-07 O.OOE+OO O.OOE+OO 3.S1E-OB S.SSE-07 1.16E-06 2.30E-01 SE-06 

Vanadium 1.39E+01 4.6SE-02 O.OOE+OO O.OOE+OO 6.21E-07 3.13E-06 4.6SE-02 1.14E+01 4E-03 

Zinc 1.3SE+01 4.S2E-02 O.OOE+OO O.OOE+OO 9.44E-04 3.47E-03 4.96E-02 1.72E+01 3E-03 

1~:::f::,£, ~~~~ ~~m",- ~~~~,,~ ~'",,~;,,~ 
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E2 Table 7-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Chemical Tier 1, Step 2 BCFp 

Dioxins 

2,3,7,8-TCDD TEO 1.54E-01 

Inorganic 

Aluminum 1.80E-04 

Antimony 3.76E-02 

Arsenic 3.75E-02 

Barium 1.56E-01 

Beryllium 1.00E-02 

Cadmium 6.22E-01 

Chromium 4. 1 OE-02 

Cobalt 7.50E-03 

Copper 4.61 E-01 

Lead 7.01 E-02 

Manganese 7.90E-02 

Mercury 1.25E+00 

Nickel 5.60E-02 

Selenium 5.13E-01 

Silver 1.40E-02 

Thursday, December 01, 2005 

Tier 1, Step 2 BCFp 
Abbreviated 

Reference Tier 1, Step 2BCFi 

EPA, 2003 4.71 E+OO 

Strenge and Peterson, 1989 3.40E-01 

Bechtel Jac;obs Co. LLC, 1998 2.24E-01 

Bechtel-Jacobs, 1998 1.54E-01 

Bechtel-Jacobs, 1998 9.10E-02 

Baes et aI., 1984 4.50E-02 

Bechtel Jacobs Co. LLC, 1998 8.28E+00 

Bechtel-Jacobs, 1998 3.06E-01 

Bechtel-Jacobs, 1998 1.22E-01 

Bechtel Jacobs Co. LLC, 1998 5.15E-01 

Bechtel Jacobs Co. LLC, 1998 4.48E-01 

Bechtel-Jacobs, 1998 7.35E-02 

Bechtel Jacobs Co. LLC, 1998 5.33E+00 

Bechtel Jacobs Co. LLC, 1998 1.06E+00 

Bechtel Jacobs Co. LLC, 1998 9.04E-01 

Bechtel-Jacobs, 1998 2.05E+00 

Tier 1, Step 2 BTFa 
Abbreviated 

Tier 1, Step 2 BCFi 
Abbreviated 

Reference Tier 1, Step 2 BTFa Reference 

Sample et aI., 1998 1.99E-02 Birak et aI., 2001 

Beyer and Stafford, 1993 1.50E-03 Strenge and Peterson, 1989 

As surrogate 3.00E-03 Napier et aI., 1980 

Sample et al., 1998 1.50E-03 Strenge and Peterson, 1989 

EPA, 2003 5.00E-04 Strenge and Peterson, 1989 

EPA,2003 8.00E-04 Strenge and Peterson, 1989 

Sample et aI., 1998 1.60E-02 Strenge and Peterson, 1989 

EPA,2003 2.40E-03 Strenge and Peterson, 1989 

EPA,2003 1.00E-03 Strenge and Peterson, 1989 

EPA,2003 1.00E-02 Strenge and Peterson, 1989 

Sample et aI., 1998 2.90E-04 Strenge and Peterson, 1989 

Sample et aI., 1998 5.00E-03 Strenge and Peterson, 1989 

Sample et aI., 1998 1.00E-01 Strenge and Peterson, 1989 

EPA, 2003 1.00E-03 Strenge and Peterson, 1989 

Sample et aI., 1998 1.00E+00 Strenge and Peterson, 1989 

EPA,2003 1.70E-02 Strenge and Peterson, 1989 

Page 1 of 3 
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E2 Table 7-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Chemical Tier 1, Step 2 BCFp 

Vanadium 1.30E-03 

Zinc 7.9SE-01 

Misc. Organic 

Methylene chloride 6.74E+00 

PAH Group 1 

Anthracene 1.64E+00 

Benzo(g,h,i)perylene 6.02E-02 

Fluoranthene 2.47E+00 

Phenanthrene 3.84E+00 

Pyrene 1.8SE+00 

PAH Group 2 

Benzo(a)anthracene S.37E-01 

Benzo(a)pyrene 1.27E-01 

Benzo(b )f1uoranthene 1.73E-01 

Benzo(k)fluoranthene 2.SSE-01 

Chrysene 7.84E-01 

Dibenz(a,h)anthracene 1.28E-01 

Indeno(1,2,3-cd)pyrene 1.10E-01 

Thursday, December 01, 200S 

Tier 1, Step 2 BCFp 
Abbreviated 

Reference Tier 1, Step 2BCFi 

Strenge and Peterson, 1989 2.24E-01 

Bechtel Jacobs Co. LLC, 1998 S.6SE+00 

EPA,2003 1.00E+00 

Bechtel Jacobs Co. LLC, 1998 3.20E-01 

Bechtel Jacobs Co. LLC, 1998 1.S0E-01 

EPA, 2003 3.70E-01 

EPA,2003 2.80E-01 

EPA,2003 3.90E-01 

EPA,2003 2.70E-01 

Bechtel Jacobs Co. LLC, 1998 3.40E-01 

EPA,2003 2.10E-01 

EPA,2003 2.10E-01 

EPA,2003 1.30E-01 

EPA,2003 S.20E-02 

EPA,2003 4.10E-01 

Tier 1, Step 2 BTFa 
Abbreviated 

Tier 1, Step 2 BCFi 
Abbreviated 

Reference Tier 1, Step 2 BTFa Reference 

As as surrogate 2.30E-03 Strenge and Peterson, 1989 

Sample et aI., 1998 S.00E-02 Strenge and Peterson, 1989 

Default O.OOE+OO 

Beyer and Stafford, 1993 1.28E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 1.76E-02 Birak et al., 2001 

Beyer and Stafford, 1993 2.S6E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 1.28E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 2.S3E-03 Birak et al., 2001 

Beyer and Stafford, 1993 S.20E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 8.S7E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 9.S7E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 9.S7E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 S.20E-03 Birak et aI., 2001 

Beyer and Stafford, 1993 1.74E-02 Birak et aI., 2001 

Beyer and Stafford, 1993 1.66E-02 Birak et aI., 2001 

Page 2 of 3 



E2 Table 7-1. Chemical-Specific Exposure Factors - Tier 1 Soil Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFi 
Abbreviated Abbreviated 

Chemical Tier 1, Step 2 BCFp Reference Tier 1, Step 2BCFi Reference Tier 1, Step 2 BTFa 

Phthalate Esters 

Bis (2-ethylhexyl) phthala&68E-02 EPA,2003 S.79E+01 EPA,2003 3.66E-02 

Diethylphthalate 2.10E+01 EPA, 2003 S.79E+01 EPA,2003 1.0SE-04 

Semivolatile Organic Compound 

Hexachlorobenzene 1.10E-01 EPA,2003 1.69E+00 Beyer, 1996 6.SSE-03 

Phenol 6.73E+01 EPA,2003 1.00E+00 Default 3.01E-OS 

Volatile Organic Compound 

Acetone 2.S3E+01 EPA,2003 1.00E+00 Default 3.70E-06 

Thursday, December 01, 200S 

Tier 1, Step 2 BTFa 
Abbreviated 

Reference 

Birak et aI., 2001 

Birak et aI., 2001 

Birak et aI., 2001 

Birak et aI., 2001 

Birak et al., 2001 
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E2 Table 7-2. Chemical-Specific Exposure Factors - Tier 2 Soil Pathways 

Chemical Tier 2, Step 3aBCFp 
Tier 2, Step 3a BCFp 

Tier 2, Step 3a BCFi 
Tier 2, Step 3a BCFi 

Abbreviated Reference Abbreviated Reference 

Dioxins 

2,3,7,8-TCDD TEO 1.S4E-01 EPA,2003 4.21E+00 Sample etal., 1998 

Inorganic 

Antimony 3.76E-02 Bechtel Jacobs Co. LLC, 1 2.24E-01 As surrogate 

Cadmium 7.13E-01 Bechtel Jacobs Co. LLC, 1 8.81E+00 Sample etal., 1998 

Chromium 4.10E-02 Bechtel-Jacobs, 1998 3.06E-01 EPA,2003 

Lead 1.04E-01 Bechtel Jacobs Co. LLC, 1 S.32E-01 Sample et aI., 1998 

Mercury 1.34E+00 Bechtel Jacobs Co. LLC, 1 6.12E+00 Sample et al., 1998 

Nickel 6.4SE-02 Bechtel Jacobs Co. LLC, 1 1.06E+00 EPA,2003 

Selenium 4.93E-01 Bechtel Jacobs Co. LLC, 1 1.00E+00 Sample et aI., 1998 

Silver 1.40E-02 Bechtel-Jacobs, 1998 2.0SE+00 EPA,2003 

Vanadium 1.30E-03 Strenge and Peterson, 19 2.24E-01 As as surrogate 

Zinc 9.S9E-01 Bechtel Jacobs Co. LLC, 1 7.49E+00 Sample etal., 1998 

Phthalate Esters 

Diethylphthalate 2.10E+01 EPA,2003 S.79E+01 EPA,2003 

Thursday, January 31, 2008 Page 1 of 1 
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E2 Table 7-3. Chemical-Specific Exposure Factors - Tier 1 Sediment Pathways 

Tier 1, Step 2 BCFp Tier 1, Step 2 BCFi 
Chemical Tier 1, Step 2 BCFp Abbreviated Reference Tier 1, Step 2 BCFi Abbreviated Reference 

Inorganic 

Aluminum 1.80E-04 Strenge and Peterson, 1989 3.40E-01 Beyer and Stafford, 1993 

Arsenic 3.75E-02 Bechtel-Jacobs, 1998 2.03E-01 Sample et aI., 1998 

Barium 1.56E-01 Bechtel-Jacobs, 1998 9.10E-02 EPA,2003 

Cadmium 1.15E+00 Bechtel Jacobs Co. LLC, 1998 1.09E+01 Sample et aI., 1998 

Chromium 4.10E-02 Bechtel-Jacobs, 1998 3.06E-01 EPA,2003 

Cobalt 7.50E-03 Bechtel-Jacobs, 1998 1.22E-01 EPA,2003 

Copper 1.12E+00 Bechtel Jacobs Co. LLC, 1998 5.15E-01 EPA,2003 

Lead 2.00E-01 Bechtel Jacobs Co. LLC, 1998 7.10E-01 Sample et aI., 1998 

Manganese 7.90E-02 Bechtel-Jacobs, 1998 9.47E-02 Sample et aI., 1998 

Mercury 3.81E+00 Bechtel Jacobs Co. LLC, 1998 4.60E+01 Sample et aI., 1998 

Nickel 8.35E-02 Bechtel Jacobs Co. LLC, 1998 1.06E+00 EPA,2003 

Selenium 2.06E-01 Bechtel Jacobs Co. LLC, 1998 9.42E+00 Sample et aI., 1998 

Vanadium 1.30E-03 Strenge and Peterson, 1989 2.24E-01 As as surrogate 

Zinc 1.51E+00 Bechtel Jacobs Co. LLC, 1998 1.49E+01 Sample et aI., 1998 

Thursday, December 01, 2005 Page 1 of 1 
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E2 Table 7-4. Chemical-Specific Exposure Factors - Tier 2 Sediment Pathways 

Chemical Tier 2, Step 3a BCFp 
Tier 2, Step 3a BCFp Tier 2, Step 3a BCFe 
Abbreviated Reference Tier 2, Step 3a BCFe Abbreviated Reference 

Inorganic 

Cadmium 1.1SE+00 Bechtel Jacobs Co. 1.09E+01 Sample et aI., 1998 

Mercury 3.81E+00 Bechtel Jacobs Co. 4.60E+01 Sample et aI., 1998 

Nickel 8.3SE-02 Bechtel Jacobs Co. 1.06E+00 EPA,2003 

Vanadium 1.30E-03 Strenge and Peters 2.24E-01 As as surrogate 

Zinc 1.S1E+OO Bechtel Jacobs Co. 1.49E+01 Sample et aI., 1998 

Thursday, December 01, 200S Page 1 of 1 



E2 Table 8-1. Ornate Shrew Soil Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Ingestion Site 
Concentration Ingestion Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEQ 9.99E-06 1.1SE-07 O.OOE+OO B.46E-06 B.S7E-06 1.2BE-06 7E+OO 

Mercury S.91E-02 6.7BE-04 O.OOE+OO S.67E-02 S.73E-02 3.20E-01 2E-01 

Cadmium 7.41 E-01 B.SOE-03 O.OOE+OO 1.10E+OO 1.11E+OO S.SOE-01 2E+OO 

Selenium 7.43E-01 B.S2E-03 O.OOE+OO 1.21 E-01 1.29E-01 S.46E-02 2E+OO 

Silver 2.00E+OO 2.30E-02 O.OOE+OO 7.37E-01 7.60E-01 1.14E+01 7E-02 

Antimony 2.10E+OO 2.41E-02 O.OOE+OO B.46E-02 1.09E-01 6.00E-02 2E+OO 

Nickel 7.B1E+OO B.97E-02 O.OOE+OO 1.49E+OO 1.SBE+OO 1.67E-01 9E+OO 

Lead B.4BE+OO 9.74E-02 O.OOE+OO 6.B4E-01 7.B1E-01 S.BOE+OO 1E-01 

Chromium 1.07E+01 1.23E-01 O.OOE+OO S.91E-01 7.1SE-01 3.S0E+03 2E-04 

Vanadium 2.7BE+01 3.20E-01 O.OOE+OO 1.12E+OO 1.44E+OO 1.14E+OO 1E+OO 

Zinc 3.7SE+01 4.30E-01 O.OOE+OO 3.B1E+01 3.BSE+01 1.0SE+01 4E+OO 

Diethylphthalate 2.2SE-01 2.SBE-03 O.OOE+OO 2.34E+OO 2.34E+OO S.06E+03 SE-04 

,,,w ~~;,;" ,.;,,@::;~:m:~I~~,~-.-.-J 
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E2 Table 8-2. Deer Mouse Soil Pathway, Anomaly Area 3, Tier 2, Step 3a 

Exposure Soil Plant Invertebrate Ingestion 
Concentration Ingestion Ingestion Ingestion Sum 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) 

2,3,7,B-TCDD TEO 9.99E-06 3.39E-OB 1.2BE-07 3.49E-D6 3.6SE-06 

Antimony 2.10E+OO 7.12E-03 6.S6E-03 3.91E-02 S.27E-02 

Cadmium 7.41 E-01 2.S1E-03 4.39E-02 S.42E-01 S.BBE-01 

Chromium 1.07E+01 3.64E-02 3.66E-02 2.73E-D1 3.46E-D1 

Lead B.4BE+OO 2.BBE-02 7.30E-02 3.7SE-01 4.77E-01 

Mercury S.91E-02 2.00E-04 6.SBE-03 3.00E-02 3.6BE-D2 

Nickel 7.B1E+OO 2.6SE-02 4.19E-02 6.B7E-D1 7.S6E-01 

Selenium 7.43E-01 2.S2E-D3 3.04E-02 6.19E-02 9.4BE-02 

Silver 2.00E+OO 6.7BE-03 2.33E-03 3.41 E-D1 3.S0E-D1 

Vanadium 2.7BE+01 9.44E-02 3.01E-03 S.1BE-D1 6.1SE-01 

Zinc 3.7SE+01 1.27E-01 2.99E+OO 2.33E+01 2.64E+01 

Diethylphthalate 2.2SE-01 7.63E-D4 3.92E-01 1.0BE+OO 1.48E+OO 

.llb~"w.-.-.-, ~,,~~Mw.i~U~""' ~"'M,ill;III.,;:IU,:"'" _,~.:w1IIIiL,",b-'u 

Wednesday, May 03, 2006 

Site 
TRV Use 

(mg/kg-day) HQ Factor 

1.19E-06 3E+OO 

6.00E-02 9E-01 

S.SOE-01 1E+OO 

3.2SE+03 1E-04 

S.BOE+OO BE-02 

2.97E-01 1E-01 

1.SSE-01 SE+OO 

S.07E-02 2E+OO 

1.06E+01 3E-02 

1.06E+OO 6E-01 

9.76E+OO 3E+OO 

4.70E+03 3E-04 

~"w""<~~A 
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E2 Table 8-3. Long-tailed Weasel Soil Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEQ 9.99E-06 1.B2E-OB O.OOE+OO O.OOE+OO 2.27E-11 3.67E-11 1.B2E-OB 1.02E-06 2E-02 0.1733 

Antimony 2.10E+00 3.B2E-03 O.OOE+OO O.OOE+OO 4.94E-OB 3.7SE-OB 3.B2E-03 6.00E-02 6E-02 0.1733 

Cadmium 7.41E-01 1.3SE-03 O.OOE+OO O.OOE+OO 2.94E-06 2.BOE-06 1.3SE-03 S.SOE-01 2E-03 0.1733 

Chromium 1.07E+01 1.9SE-02 O.OOE+OO O.OOE+OO 2.S9E-07 2.91E-07 1.9SE-02 2.7BE+03 7E-06 0.1733 

Lead B.4BE+OO 1.S4E-02 O.OOE+OO O.OOE+OO 4.31E-OB 6.39E-OB 1.S4E-02 S.BOE+OO 3E-03 0.1733 

Mercury S.91E-02 1.07E-04 O.OOE+OO O.OOE+OO 1.1SE-06 7.BOE-07 1.09E-04 2.54E-01 4E-04 0.1733 

Nickel 7.B1E+00 1.42E-02 O.OOE+OO O.OOE+OO 2.36E-07 3.21E-07 1.42E-02 1.33E-01 1E-01 0.1733 

Selenium 7.43E-01 1.3SE-03 O.OOE+OO O.OOE+OO 2.96E-OS 2.22E-05 1.40E-03 4.34E-02 3E-02 0.1733 

Silver 2.00E+00 3.64E-03 O.OOE+OO O.OOE+OO 1.BSE-06 1.S0E-06 3.64E-03 9.0SE+00 4E-04 0.1733 

Vanadium 2.7BE+01 5.06E-02 O.OOE+OO O.OOE+OO 4.42E-07 6.04E-07 5.06E-02 9.0SE-01 6E-02 0.1733 

Zinc 3.7SE+01 6.B2E-02 O.OOE+OO O.OOE+OO 4.12E-04 3.42E-04 6.B9E-02 B.35E+00 BE-03 0.1733 

Diethylphthalate 2.2SE-01 4.09E-04 O.OOE+OO O.OOE+OO 4.B3E-OB 2.B7E-OB 4.09E-04 4.02E+03 1E-07 0.1733 

~~«li~"t,04.'" ~".v,;,~:J;.JIi:<U1ii:,o,~~, ,,,~,JiJJ;:~~ '" ",J::WJJ;.(II,;",,"hL ,J 
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E2 Table 8-4. Mourning Dove Soil Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 3,S3E-06 4.S4E-OB 6.82E-OB O.OOE+OO 1.14E-07 1.43E-OS BE-03 

Antimony 2.10E+00 2.70E-02 9.93E-03 O.OOE+OO 3.70E-02 6.00E-03 6E+00 

Cadmium 7.42E-01 9.SSE-03 6.63E-02 O,OOE+OO 7.S9E-02 1.60E+00 SE-02 

Chromium 1,07E+01 1.38E-01 S.S4E-02 O.OOE+OO 1.94E-01 1.00E+OO 2E-01 

Lead B.4BE+OO 1.09E-01 1.10E-01 O.OOE+OO 2.20E-01 1.60E+00 1E-01 

Mercury S,91E-02 7.61E-04 9.96E-03 O,OOE+OO 1,07E-02 3.90E-02 3E-01 

Nickel 7.B1E+00 1.01 E-01 6.33E-02 O.OOE+OO 1.64E-01 1.38E+00 1E-01 

Selenium 7.43E-01 9.S6E-03 4.60E-02 O.OOE+OO S.S5E-02 2.30E-01 2E-01 

Silver 2.00E+00 2.58E-02 3.52E-03 O,OOE+OO 2.93E-02 B.90E-01 3E-02 

Vanadium 2.7BE+01 3.S9E-01 4.55E-03 O.OOE+OO 3,63E-01 1.14E+01 3E-02 

Zinc 3.75E+01 4.B3E-01 4.52E+00 O.OOE+OO 5,00E+00 1.72E+01 3E-01 

Diethylphthalate 2.25E-01 2.90E-03 5.93E-01 O,OOE+OO 5.96E-01 1.10E+OO SE-01 

Wednesday, May 03, 2006 Page 1 ofl 



, ( 
" \ 

"'--/ 
\ 
'--/ \~ 

E2 Table 8-5. Western Meadowlark Soil Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Ingestion Site 
Concentration Ingestion Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEO 3.53E-06 3.39E-DB 1.91 E-OB 7.22E-07 7.75E-07 1.43E-05 5E-02 

Antimony 2.10E+OO 2.02E-02 2.77E-03 2.76E-02 5.06E-02 6.00E-03 BE+OO 

Cadmium 7.42E-01 7.13E-03 1.B5E-02 3.B4E-01 4.09E-01 1.60E+OO 3E-01 

Chromium 1.07E+01 1.03E-01 1.55E-OZ 1.93E-01 3.12E-01 1.00E+OO 3E-01 

Lead B.4BE+OO B.16E-02 3.0BE-OZ 2.65E-01 3.7BE-01 1.60E+OO 2E-01 

Mercury 5.91 E-02 5.6BE-04 2.7BE-03 2.12E-OZ 2.46E-02 3.90E-OZ 6E-01 

Nickel 7.B1E+OO 7.52E-02 1.77E-02 4.B6E-01 5.79E-01 1.3BE+OO 4E-01 

Selenium 7.43E-01 7.14E-03 1.ZBE-OZ 4.3BE-02 6.3BE-02 2.30E-01 3E-01 

Silver Z.OOE+OO 1.9ZE-02 9.B2E-04 2.41E-01 2.61E-01 B.90E-01 3E-01 

Vanadium 2.7BE+01 2.6BE-01 1.27E-03 3.66E-01 6.36E-01 1.14E+01 6E-02 

Zinc 3.75E+01 3.61E-D1 1.26E+OO 1.65E+01 1.B1E+01 1.72E+01 1E+OO 

Diethylphthalate 2.Z5E-01 2.16E-D3 1.66E-01 7.65E-01 9.33E-01 1.10E+OO BE-01 

J.'m, ,~~ "w::;;,»ii;,;iHlii,;jjK::.-.0:.H , ~ ~:":1£.".:;"'" 
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E2 Table 8-6. Red-shouldered Hawk Soil Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

2,3,7,B-TCDD TEQ 3.S3E-06 4.02E-10 O.OOE+OO O.OOE+OO 3.66E-12 4.32E-11 4.4BE-10 1.43E-OS 3E-OS 0.06 

Antimony 2.10E+00 2.39E-04 O.OOE+OO O.OOE+OO 2.70E-OB 2.0SE-OB 2.39E-04 6.00E-03 4E-02 0.06 

Cadmium 7.42E-01 B.44E-OS O.OOE+OO O.OOE+OO 1.61 E-06 1.S3E-06 B.7SE-OS 1.60E+00 SE-OS 0.06 

Chromium 1.07E+01 1.22E-03 O.OOE+OO O.OOE+OO 1.42E-07 1.S9E-07 1.22E-03 1.00E+00 1E-03 0.06 

Lead B.4BE+OO 9.66E-04 O.OOE+OO O.OOE+OO 2.36E-OB 3.S0E-OB 9.66E-04 1.60E+00 6E-04 0.06 

Mercury S.91E-02 6.73E-06 O.OOE+OO O.OOE+OO 6.29E-07 4.27E-07 7.7BE-06 3.90E-02 2E-04 0.06 

Nickel 7.B1E+00 B.90E-04 O.OOE+OO O.OOE+OO 1.29E-07 1.76E-07 B.90E-04 1.3BE+00 6E-04 0.06 

Selenium 7.43E-01 B.4SE-OS O.OOE+OO O.OOE+OO 1.62E-OS 1.22E-OS 1.13E-04 2.30E-01 SE-04 0.06 

Silver 2.00E+00 2.2BE-04 O.OOE+OO O.OOE+OO 1.02E-06 B.23E-07 2.30E-04 B.90E-01 3E-04 0.06 

Vanadium 2.7BE+01 3.17E-03 O.OOE+OO O.OOE+OO 2.42E-07 3.31E-07 3.17E-03 1.14E+01 3E-04 0.06 

Zinc 3.7SE+01 4.27E-03 O.OOE+OO O.OOE+OO 2.26E-04 1.B7E-04 4.6BE-03 1.72E+01 3E-04 0.06 

Diethylphthalate 2.2SE-01 2.S6E-OS O.OOE+OO O.OOE+OO 2.6SE-OB 1.S7E-OB 2.S7E-OS 1.10E+00 2E-OS 0.06 

lliih:~iiffi0:.!~ ; ~ ~ ~, ,'v.d<,~<:«<,*,,*':IUli"'I",h , ~~I.! 
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E2 Table 9-1. Ornate Shrew Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Ingestion Invertebrate Ingestion Site 
Concentration Ingestion (mg/kg-day) Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Mercury 6.00E-03 6.89E-OS O.OOE+OO 4.96E-02 4.97E-02 3.20E-01 2E-01 

Cadmium 2.60E-01 2.98E-03 O.OOE+OO S.10E-01 S.13E-01 S.SOE-01 9E-01 

Nickel 2.80E+OO 3.21E-02 O.OOE+OO S.33E-01 S.6SE-01 1.67E-01 3E+OO 

Zinc 1.3SE+01 1.SSE-01 O.OOE+OO 3.61E+01 3.63E+01 1.0SE+01 3E+OO 

Vanadium 1.39E+01 1.60E-01 O.OOE+OO S.60E-01 7.19E-01 1.14E+OO 6E-01 

~~"'~~, _, ""'1t:J!iDJJL\I:~~~1ii~'t::,,:,,,;, 'w~ ~>m~\I1i~iilij:","~n"~ ,,,"'"~u;~~lilllilli,,~::i::;;:,,",,,, 
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E2 Table 9-2. Deer Mouse Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Ingestion Plant Ingestion Invertebrate Ingestion Site 
Concentration (mg/kg-day) (mg/kg-day) Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Cadmium 2.60E-01 B.B1E-04 2.4BE-02 2.36E-01 2.61E-01 S.SOE-01 SE-01 

Mercury 6.00E-03 2.03E-OS 1.90E-03 2.29E-02 2.4BE-02 2.97E-01 BE-02 

Nickel 2.BOE+OO 9.49E-03 1.94E-02 2.46E-01 2.7SE-01 1.SSE-01 2E+OO 

Vanadium 1.39E+01 4.71E-02 1.S0E-03 2.S9E-01 3.07E-01 1.06E+OO 3E-01 

Zinc 1.3SE+01 4.SBE-02 1.70E+OO 1.67E+01 1.B4E+01 9.76E+OO 2E+OO 

1.4<i:,:.x.:I,:Ui"',:,":'!"c", ~ y., ;;',""~i:i»:<.I»X~,,, ", r ~~::«<,X1.);:"':"~w',; 

Thursday, December 01, 2005 Page 1 of1 



\,- / 

E2 Table 9-3. Long-tailed Weasel Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) day) (mg/kg-day) HQ Factor 

Cadmium 2.60E-01 2.64E-05 O.OOE+OO O.OOE+OO 4.20E-07 3.08E-07 2.71E-05 5.50E-01 5E-05 0.05583 

Mercury 6.00E-03 6.09E-07 O.OOE+OO O.OOE+OO 2.50E-07 1.87E-07 1.05E-06 2.54E-01 4E-06 0.05583 

Nickel 2.80E+00 2.84E-04 O.OOE+OO O.OOE+OO 2.77E-08 2.12E-08 2.84E-04 1.33E-01 2E-03 0.05583 

Vanadium 1.39E+01 1.41E-03 O.OOE+OO O.OOE+OO 7.10E-08 6.13E-08 1.41E-Q3 9.05E-Q1 2E-03 0.05583 

Zinc 1.35E+01 1.37E-03 O.OOE+OO O.OOE+OO 9.26E-05 6.81E-05 1.53E-03 8.35E+00 2E-04 0.05583 

~ ~,(z]I4l2J~~"",,~ y .~] 
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E2 Table 9-4. Mourning Dove Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Ingestion Plant Invertebrate Ingestion Site 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV Use 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor 

Cadmium 2.60E-01 3.35E-03 3.74E-02 O.OOE+OO 4.08E-02 1.60E+OO 3E-02 

Mercury 6.00E-03 7.73E-05 2.87E-03 O.OOE+OO 2.95E-03 3.90E-02 8E-02 

Nickel 2.80E+OO 3.61E-02 2.94E-02 O.OOE+OO 6.54E-02 1.38E+OO 5E-02 

Vanadium 1.39E+01 1.79E-01 2.27E-03 O.OOE+OO 1.81 E-01 1.14E+01 2E-02 

Zinc 1.35E+01 1.74E-01 2.57E+OO O.OOE+OO 2.74E+OO 1.72E+01 2E-01 

~:.W!~'-""~,,~~ _~.,",,,«IUI~I~~,""h. ~ ~lllllki:UL:"" 
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E2 Table 9-5. Spotted Towhee Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Ingestion Plant Invertebrate Ingestion 
Concentration (mg/kg-day) Ingestion Ingestion Sum TRV 

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) 

Cadmium 2.60E-Ol 8.31E-04 2.7SE-03 6.22E-02 6.S8E-02 1.60E+00 

Mercury 6.00E-03 1.92E-OS 2.11 E-04 6.0SE-03 6.28E-03 3.90E-02 

Nickel 2.80E+00 8.9SE-03 2.16E-03 6.S0E-02 7.61E-02 1.38E+00 

Vanadium 1.39E+Ol 4.44E-02 1.67E-04 6.83E-02 1.13E-01 1.14E+01 

Zinc 1.3SE+01 4.31E-02 1.89E-01 4.40E+00 4.64E+00 1.72E+Ol 

>\w.-~ 'N~ux':;;~i~,,"A-L~Y H':.M:I~".::,,,o,u .. ~:~~lJjJi"U ... ",,, 0, ~ ~:H~;»I:~.M'. N 
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Site 
Use 

HQ Factor 

4E-02 0.18 

2E-Ol 0.18 

6E-02 0.18 

1E-02 0.18 

3E-Ol 0.18 

~~;"'~ut,:H\M"",. 'N "t)))); 

Page 1 of1 



~j ~ '----j 

E2 Table 9-6. Red-shouldered Hawk Sediment Pathway, Anomaly Area 3, Tier 2, Step 3A 

Exposure Soil Plant Invertebrate Mouse Shrew Ingestion Site 

Chemical 
Concentration Ingestion Ingestion Ingestion Ingestion Ingestion Sum (mg/kg- TRV Use 

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) day) (mg/kg-day) HQ Factor 

Cadmium 2.60E-01 9.53E-06 O.OOE+OO O.OOE+OO 2.30E-07 1.69E-07 9.93E-06 1.60E+00 6E-06 0.02 

Mercury 6.00E-03 2.20E-07 O.OOE+OO O.OOE+OO 1.37E-07 1.02E-07 4.59E-07 3.90E-02 1E-05 0.02 

Nickel 2.BOE+00 1.03E-04 O.OOE+OO O.OOE+OO 1.51E-OB 1.16E-OB 1.03E-04 1.3BE+00 7E-05 0.02 

Vanadium 1.39E+01 5.10E-04 O.OOE+OO O.OOE+OO 3.B9E-OB 3.36E-OB 5.10E-04 1.14E+01 4E-05 0.02 

Zinc 1.35E+01 4.95E-04 O.OOE+OO O.OOE+OO 5.07E-05 3.73E-05 5.B3E-04 1.72E+01 3E-05 0.02 

!.!:ili:ll:,ux,," ,,,~~:lil:!:<miMB& ~~:""':,II<@llm:1iiV" ~~:~<lIilllilkll:':::::::"': ~~~ili-~JIIII~;';;,"~'-.-.-m" 
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Response to RevJ";nments 
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(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro, dated May, 2003 

Reviewer: Mr. Andrew R. Yuen and Ms. Judy Gibson, United States Department of the Interior, Fish and Wildlife Service, 04 August 2003 

Comment Sectionl Page 
No. No. . Comment 

SPECIFIC COMMENTS 

1. Overall, we agree that based on the Screening Ecological Risk Comment Noted. 

SPECIFIC COMMENTS 

1. Appendix B, 
Page 2. 

Assessment (SERA) a Baseline Ecological Risk Assessment (BERA) Is 
warranted for Site AA 3. Model assumptions and calculations included 
in the document to support the conclusions reached in the SERA were 
helpful in reviewing the document. Our specific comments regarding 
the SERA are provided below. 

We agree as acknowledged in the biological site reconnaissance 
(BSR) report that a single midwinter survey conducted to determine the 
species inventory for Site AA 3 Is not likely to have captured all of the 
ecological receptors and representative feeding guilds present on site. 
Migratory birds may not be present at the site, plants may not be 
identifiable, and animals may be inactive at this time of the year. 

For your reference, we have attached a list of species observed on the 
former MCAS EI Toro during a 1993 survey effort by the Service (U.S. 
Fish and Wildlife Service 1993). As discussed later in this letter, this list 
includes species such as the loggerhead shrike (Lanius ludovlclanus), 
which occupies a higher trophic level and should be evaluated as a 
potential receptor. 

A spring/summer habitat assessment was performed at 
AA 3 to identify plant and wildlife species that were not 
Identified during the mid-winter survey. This data along 
with the species list for the entire facility was reviewed 
and used in selecting representative species. 

Based on the site habitat characteristics and the results 
of the two biological surveys, it was determined that the 
Loggerhead shrike is not likely to utilize the site on a 
regular basis. The red-shouldered hawk was selected 
as a representative raptor. 

------.--.--1-------- 1------.------.--.----------.----------+------------------------.--.--------
2. Pages 3-7 and 

3-8 
We support the use of chemicals of potential ecological concern 
(COPECs) detected in surface soils at a depth of 0-1 foot below ground 
surface (bgs) In the ecological risk assessment. However, it is 
Inappropriate to eliminate chemicals detected at depths greater than 1 
foot bgs when evaluating COPECs for the SERA when ecological 
receptors occurring at Site AA 3 can burrow vertically to greater 
depths. For example, the California ground squirrel (Spermophllus 
beecheyi), known to occur on-site, can burrow up to depths of five feet 
(California Department of Toxic Substances Control (DTSC) 1998). In 
addition to the biotic zone, contaminants present at the depth profile to 
which speCies at the site rnay burrow should also be evaluated in the 
SERA. 

The COPECs from 0 - 1 feet bgs for the Ecological Risk 
Assessment will be revised to include all COPECs 
identified at depths ranging from 0 - 6 feet bgs. 

Comment Noted. 

_ .. __ ._. ____ . ___ . _______ . __ ~~ea~~ refer tq~~~LDTS.9.'s recommended depths for soil sam...e!l.~A!.0 ____ . _____ . ____ ._. __ . __ . __ .. __ ._. _____ ... __ .. __ ._. __ . 

L:lworklRemediaUonINAVCLEANICTQ.78IAnomaly Area 3\ESI ReportlAppendix L· Ecological RisklAppendix L101rtc.lJSFWS_Orafl_SERAJevl.doc 
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(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, dated May, 2003 

Reviewer: Mr. Andrew R. Yuen and Ms. Judy Gibson, United States Department of the Interior, Fish and Wildlife Service, 04 August 2003 

Comment Section/ Page 
No. No. Comment 

-.-------. ----.---.---- -'setexPQsure point concentration for burrowing mammals and burrow-
dwelling birds in an ecological risk assessment (California DTSC 
1998). 

_ ... _ .. _-_. __ .. __ . ---. __ .. _--.... _._ .. _._-------------------------- --------+---------. __ ._---------_._----_ ... _---_._--------. 
3. Page 3-7 Based on the disposal history and the uncertainty of the wastes 

disposed at Site AA 3, we recommend that polychlorinated biphenyls 
(PCBs), and herbicides/pesticides be Included In the list of COPECs 
selected for evaluation of the SERA. Site 3 was a former landfill. 
Reported wastes that could potentially be found in the Site 3 landfill 
include metals, Incinerator ash, solvents, paint residues, hydraulic 
fluids, engine coolants, construction debris, oily wastes, and municipal 
solid wastes (U.S. Marine Corps 1999). 

Pesticides and herbicides were not considered to be 
COPECs since the site was predominantly used for 
debris disposal. The suite of analysis that was used In 
the Investigation was presented In the approved RSE 
Work Plan. 

The IRP Site 3 Draft Phase II RI report (BNI1996) 
summarized the soli sampling results from Phase I RI, 
RFA and Phase" RI in order to provide CO PC lists for 
the shallow (0 - 10 feet bgs) and subsurface (greater 
than 10 feet bgs) soils. The COPC list did not Include 
pesticides/herbicide/PCBs for Unit 1, Unit 3 and Unit 4 
(of the site even though they were low detections of few 
pesticides and herbicide compounds, since the 
concentrations of these compounds did not exceed their 
respective residential PRGs). 

Therefore, the sample analysis suite for AA 3 RSE 
investigation did not include herbicides, pesticides and 
PCBs. 

·-4:-·----"'·--r·-ag-e 3:g~-'-- -The u-n-it-of-;~~ntr-at-io-n -fo; d-io-x-in~ given in the table is·-·-P-g/-g--,,;-----t---co-m~entN;;t~d -a-n-d-correc-t-Io-n~-w-e~-e-m-a-d-e-a~-·-----
Table 3-3 however, the footnote defines the unit of concentration as picograms suggested. 

per kilogram (pg/kg). The unit identified In the footnote should be 
consistent with the unit provided in the table. 

5. Page 3-10 Table 3-4 describes the assessment endpoint for mammals and birds 
as a decline in mammal populations and decline in local bird 
populations, respectively. Please explain the use of this assessment 
endpoint for mammals and birds when decrease in growth and 
reproduction was used as an assessment endpoint for invertebrates. 
The coastal California gnatcatcher (Polioptila califomica califomica) is 
a federally threatened specIes and is present at the site. In order to 
assess fisk to the gnatcatcher, we recommend using IndivIdual-level 
endpoints (e.g., feeding behavior, survival, growth, andlor 
reproduction), rather than population-level endpoints (decline in local 
bird populations). 

As described in Section 3.3, survival, growth and 
reproduction of birds and mammals are the SERA 
assessment endpOints used. These assessment 
endpoints are based on NOAEL measures of effect, thus 
individuals are protected. The table deSCription was 
modified to be consistent with the text. 

The amount of good gnatcatcher habitat on the landfill 
site Is very small compared to the area of habitat located 
In the surrounding hills. Also, the gnatcatcher feeds 
mainly on flying Insects and not ground-dwelling insects. 

... __ . __ ._-----_. --"'----------------- .---------.-.----_____ Ibp..sno...ltp..d...tmAlbee_and..westem...mea.dowJarL.se!e('~ . 

L:lworklRemediallonINAVCLEANICTO·7B1Anomaly Area 3IESI Rep<lrtlAppendixl • Ecological Rlsk\Appendix L 1 O\rtc.USFWS_DrafCSERA_revl.doc 
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(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, dated May, 2003 

Reviewer: Mr. Andrew R Yuen and Ms. Judy Gibson, United States Department of the Interior. Fish and Wildlife Service, 04 August 2003 

Comment Sectionl Page 
_N_Q.~ ______ . NQ.. __ . __ .. ____ ~_om_m_e_nL ___________ ' _____ ' __________ i-~es~se ______ . __ . ______ . ____ ._. ___ _ 

The spotted towhee and western meadowlark, selected 
as representative species, have feeding habits leading 
to greater soil exposure than the gnatcatcher. The 
selected species represent a more conservative 
exposure scenario than the gnatcatcher. 

--.. -.---- ._-_._---_._-1---- -------- ----- ----------.--
6. Page 3-12 The following types of ecological receptors and feeding guilds are The list of representative species has been expanded to 

present at the former EI Toro MCAS: terrestrial, plants, soil Include more feeding guilds: A herbivorous bird and 
invertebrates, reptiles, amphibians, terrestrial mammals (herbivores, mammal, an insectivorous bird and mammal, and a 
omnivores, and carnivores), and terrestrial birds (herbivores, predatory bird and mammal, in addition to lower trophic 
omnivores, and carnivores). Representative species or taxa should be level receptors. 
evaluated as target receptors from each guild for the SERA. The 
Service agrees that the selected species for the SERA represent the 
two feeding guilds for omnivorous mammals and omnivorous birds for 
the site, We recommend that other target receptors be included to 
represent additional potentially exposed feeding guilds and higher 
trophic levelS likely present at the site. For example, carnivorous birds, 
such as the logger head shrike present at EI Toro MCAS likely inhabits 
the Site AA 3. The shrike is a top predator and can devour large 
Insects, reptiles, small mammals should also be evaluated in the 
SERA. The California ground squirrel is primarily a herbivorous 
mammal that can burrow to a depth greater than five feet and should 

I be evaluated as a target receptor exposed to contaminants in deeper 
soils. Please consider expanding the target receptors to evaluate risk 
to all feeding guilds and higher trophic levels that have potentially 
complete pathways of exposure to contaminants at the site. 

Attached Tables 1 and 2 provide the representative 
species list for the SERA and the BERA. 

The use of the deer mouse (small body size), in 
combination with the assumption that it can burrow to a 
depth of 6 feet, is a more conservative exposure 
scenario than using the much larger California ground 
squirrel. By assuming that the deer mouse can burrow to 
a depth of 6 feet, the risk assessment goals for 
recommending the use of the ground squirrel are met 
and exceeded. 

----.. --.----.-I----.---.--.j----.--.---.--.-------------- ·---------,---·---'f----------·------,---·------·----·----.. ---
7. Page 3-17 Figure 3-1 identifies the subsurface soil as an incomplete pathway. The 

subsurface soil pathway should be Identified as a complete pathway for 
certain ecological receptors. As stated above, burrowing mammals 
may come in contact with and be exposed to COPECs in subsurface 
soils. 

The Conceptual Site Model was revised to include soli 
down to a depth of 6 feet as a complete pathway due to 
the presence of burrOwing animals. This will 
overestimate the exposure of other organisms at the site 
that do not have access to deep soils. 

--------1----------. --------------------------------f-----------.---------.--'--'--
8. Page 4-1 It is stated that maximum surface soil concentrations of aluminum. 

chromium, lead, selenium, vanadium, and zinc exceed plant and 
invertebrate screening concentrations. The Hazard Quotients (HQ) for 

l
hese chemicals are greater than one and may potentially have an 

adverse effect on ecological receptors. It is further stated that eleven 
semlvolatile organic compounds (SVOCs) and dioxins detected In 
surface soil did not have screening benchmarks for plants and ___ . ______ L..-._____ Invertebrates. Tahle 4-1 lists thirteen SVOCs that did not have 

L:lworklRemediaUonlNAVCLEANICT0-78lAnomaly Area 3IESI ReportlAppandix L - EcologICal RlsklAppendlx L 10000c-USFWS_Drart_SERA_'evl ,doc 

A sentence was added to the uncertainty section to 
clarify the potential risks posed by certain SVOCs and 
dioxins to plants and invertebrates due to lack of 
relevant effects levels. 

--'---,-----------------_. __ ._--_._--
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(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, dated May, 2003 

Reviewer: Mr. Andrew R. Yuen and Ms. Judy Gibson, United States Department of the Interior, Fish and Wildlife Service, 04 August 2003 

Comment Sectionl Page 
_.~E_: _____ . _~.2.~ ______ .___ Comment __________ .___ J.~esponse _______________ ._ .. _._._ •.. ____ .. ____ ..... ___ .. _ 

screening benchmark concentrations. 

9. Table A-3 

Please revise and add a sentence to clarify that the potential risks 
posed by certain SVOCs and dioxins are unknown for plants and 
invertebrates due to lack of relevant effects levels. 

Preliminary Remediation Goals (PRGs) are human health risk-based Reference to human health PRGs was deleted from the 
TableA-3. 

_._ .. _. __ ._,,_ .. __ .. _,_ .. __ ._-_._._._----_._--_.- ._------------_._ ......... --------------_._-- --_ .. _-_._----_._._---.. --_. __ ._-----_._--_._. __ . 

t 
concentrations; therefore, PRGs are not appropriate for ecological 
receptors. 

10. Table 8-2 Status of the coastal California gnatcatcher should be identified as Comment noted and Table B-2 was revised to Identify 
federally threatened. California gnatcatcher as federally threatened species. 

~--.-.-.-,-.--... - - ••• - •• -.----••• ---•• ,.--.----- .-•• - •• - •• -.-.-.-----.---___ ._____ _ ___ • __ .. ___ • ___ ·_·_· ________ • __ ·H ____ ............ ·_·_· __ ·,,· ___ ••• ___ • •• ~._~~_. ___ •••• _._ 

11. Appendix C-3 In addition to soil to earthworm bioconcentration factors (BCF) from The median BCF values for Cadmium and 2,3,7,8-TCDD 
Beyer and Stafford (1993), BCFs from additional peer reviewed from Sample et al., 1999 were used to replace the old 
references should be considered for use In Appendix C. The soil-to- lower values for uptake modeling. 
earthworm uptake factors for cadmium, lead, chromium, and dioxins 
may be as high as 190, 228.26,11.42, and 42.07, respectively (Sample 
et al. 1999). The mean soil-to-earthworm uptake factors for cadmium, 
lead, chromium, and dioxins In earthworms reported by Sample et al. 
(1999) are 17.10,3.34,1.10, and 11.74. Median soil-te-earthworm 
uptake factors for cadmium and 2,3,7,8-tetrachlorodibenze-p-dioxin 
(TCDD) reported by Sample etal. (1999) are 7.71 and 11.01, 
respectively. The lower 8CFs used In Appendix C-3 for some of the 
metals and dioxins may underestimate the risk to ecological receptors 
at Site AA 3. At a minimum, the higher median BCFs reported in the I literature should be used in the SERA. 

L:lworklRemediaII0IlINAVCLEAMCTQ..7SlAnomaly Ivea 31ES1 ReportlAppendlx L - Ecological RisklAppendtx L 10Irtc-USFWS.Orafl_SERA_revl.doc 
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Document Title: 

Response to Review Comments Page 10f27 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Comment No. 

I. General Comments on the Draft Screening ERA for AA 3 

-Ple-ase-note that comments onthEiOraffscreenlng"ERAfor AA3-were provided by the U.S. Fish and viiiaiffe Service (AugUSt 4,-2003ietter to Mr:-AneiyPiskin-, --.. 
Department of the Navy from Andrew Yuen, US Fish and Wildlife Service). 

Response to these comments should be provided and in particular, the following Issues should be addressed. 

·-·,:"'-·-"--·-·--"-·-·-T--·-------itiS-inappropriate to eliminate chemicals detected at depths greater Theei[iosuiidePlhforsOiriia·S-beenchangeci'"to--------
than 1 foot bgs. The California ground squirrel can burrow up to five Include all samples between the ground surface to 6 feet 

I 
feet. We suggest that the Navy refer to DTSC's recommended depths !;m§. 
for soil sampling to set exposure point concentrations for burrowing 
mammals and burrow dwelling birds in an ecological risk assessment. The conceptual site model Is revised to show that 
As per our June 10,2003 BCT meeting minutes, we agreed that complete pathway exists for certain ecological receptors. 
exposure to soil depths of 0-6 feet bgs would be evaluated. The such as burrowing mammals. to come into contact with 
conceptual site model should be revised to show that the subsurface soil from 0-6 feet bgs. This will overestimate the 

, may be a complete pathway for certain ecological receptors. exoosure of other organisms at the site that do not have 
access to deep solis. 

-'2:-------.--.. ----.---.- M'ore justification for the elimination of pesticides, herbicides and PCBs 
as COPECs at M 3 must be provided. Please keep in mind that 
although these chemicals were below human health based PRGs 
during earlier studies they may still pose an ecological risk. At a 
minimum, any data regarding these chemicals should be presented. 

COnSiStentWiththeapprnvedworkpi~in~-p-eStiCides.·----
herbicides. and PCBs were not considered to be 
COPECs. Data collected during this RSE investigation 
strongly does not Indicate anthropogenic influence. 
Therefore. there Is low likelihood that these chemical 
groups are present at the site. 

As requested in Specific Comment #5. data from the 
Site 3 investigations Is presented at the end of this 
document. 

--3.-.. ---.--.-.-----. ---'--'-"- Specialstatus species'Should be protectedatthe individual level-rather FOr'"iti9SERA;aifTR\,is-areadlUsted to NOAEL 
than at population-level endpoints. equivalents, so protection is at the Individual level. 

.. ____ ._. ___ . _______ L. ____ . __ ,---l_. __________ ._. ___________ . ___________ . ____ . ___ .. ___ .. ____________ .. _. ______ . _______ ._ 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

- -- ---
Section/ 

Comment No. i-~~.ge NO._. Comment Respon~t!.. ___ . ___ . __________ ._. ___ -,_ .. _--_._-_._.,------_. -_._---_._-_ .. __ ._-------
EQ[ !b~ e~RA. !'Q8E;L-bas~t! IBVs mall b~ US~Q tQ 
assess non-endangered s[lecies l2Q[lulations. 

4,.-------.. ----.--. ---"--'--'-- -:;---------_._-_ .. _-----
Soll-to-earthworm BAFs for metals and-dioxins reQorted---Bioaccumulation factors (BAFS) should be updated to include soil-to-

earthworm BAFs for metals and dioxins reported by Sample et.al., bll ~~m[ll~ ~!. al ar§ Qur[e[!t!:i 1!l!<ludfilQ ill th~ mQs.!el 
(1999), and soll-to-plant and soll-to-small mammal BAFs for inorganics us~s.! tQ ~IQUI5l~ bsgacQ gUQti~!lt§ m[ this ~ERA. 
and organics provided by US EPA (2000; htto:llwww.epa.gov/ecotoxl 

Soil-to-[l'ant BAFs fQr inQrganics ans.! organics [lrovided ecossl! SOPs.htm). 
~:i !.!~ !;~A (2QQO; httg:llwww.e[la.gov/e~Qtoxl egQ!2§1/ 
~Q~§.htm) bave ~~!l Y[l~ated. Soil-tQ:mamma' BAF§ 
are not used due to tbe inherent uncertain!ll associated 
witt! estimating sQil-tQ-§mall mammal BAF§. 

II. Response to the "Response to Review Comments" (responses to the Navy's response to US EPA comments on the Draft Screening ERA for AA 3). 
dated 17 June 2003 

GENERAL COMMENTS 

EPA Response 
to Navy 
response to 
General 
Commenl#1 

EPA Response to Navy response to General Comment #1 

Response accepted. 

Navy response 

---.-----.--------- -.-.--- 1------------------_·_---_·_-_·_---- ----.-.-----.----------------.--
EPA General EPA General Comment #1 Navy response 
Comment #1 
and Navy 
response 

A single midwinter survey does not yield a conservative estimate of the 
actual biota on site, particulariy with regard to special status plants 
which can only be identified through the flowers and biota nesting and 
feeding young. A spring and early summer survey would be much 

L:lworkIRemedialion'NAVCLEANICTQ-78IAnomaly Mea 3lESI Reporl\Appendlx l- Ecological RlsklAppendix L 10Irtc·EPA_D,aft_SERA_Commenl Sel2.doc 

A spring/summer habitat assessment wiII-be ~ 
performed at M 3 to provide a more comprehensive 
evaluation of plant and wildlife species. This data along 
with the species list for the entire facility wiII-be was 
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October 2003 Response to Review Comments Page 3 0'27 
Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section! 
__ Q.~I.!.'_'!!.~~L~Q!- __ . _.P..'!9!3._~.Q:._ Comment..__ _ _____________ -E.~nse ___________________ .. __ ._,, __ ._._ .. __ ._ 

SPECIFIC COMMENTS 

EPA Response 
to Navy 
response to 
Specific 
Comment #1 

EPA Specific 
Comment #1 
and Navy 
response 

Page 3-
5, Table 
3-2 

better particularly since some threatened and endangered species are reviewed and used in selecting additional representative 
listed as potentially or actually occurring on site. species. 

EPA Response to Navy response to Specific Comment #1 

Response accepted. 

EPA Specific Comment #1 

Wildlife Species Observed or Likely to Occur in the Area of AA3 - what 
Is the meaning of the Status (3,4) column? 

Navy response 

Navy response 

The notes for this table were Inadvertently left out. They 
will be added to the Draft Final version of the report. 

(1) Nomenclature from American Ornithologists' Union 
(1983); Collins (1990); Jones, et al. (1982). 

(2) Habitat acronyms: 

CHP - chaparral; 

W - woodland; 

RSS - sage scrub; 

G - non-native grassland; 

RP - riparian; 

D ~ disturbed; 

DEV - developed. 

L:lworklRemediaUonINAVCLEANlCTO-781Anomaly Area 3IESI ReportlAppendix L· Ecological RisklAppendixl10\rtc·EPA_DrafCSERA_Corrment 5e12.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

... - --

Sectlonl 
__ Col)!!!'..e_nJ-'!~.=-_. _PaJl~N~=- Comment _Response 

-----.--~ ----------------------------- -
(3) Status acronyms: 

B - breeding on site; 
V - visitor, migrant, or transient; 
W - winter observation. 

(4) t = Sensitive species. 

EPA Response EPA Response to Navy response to Specific Comment #2 Navy response 
to Navy 
response to The response is confusing in that it says "there is no coastal sage O~n l2atches of Mulefat §!d!.!b !:llS!!:!Od Q[]tQ the !l[Qi!:lct 
Specific scrub on site or down-gradient of the site". Please see the map in the sit!:! in S! few iU!:ls.ll! alQ09 tbe southeSlstern boundarY. 
Comment #2 draft at Appendix B, Figure B-1 which shows both mulefat and mixed The area of Mulefat Scrub within AA 3 is Q.Q/:! S!!<r!;!. 

sage scrub and see the text on pages 3-6 and 3-7 which says· a small QegriU!IiI!:l QSS. mix!:!!:! wiltl OQIl-native gras§land, occurs 
amount of the CSS, In the form of mixed sage scrub grassland (0.18 on a fill slol2e to the east, crossing the northeastern 
acres) is within the limits of AA 3 ... • and "There is a very limited area of !<Qrll!il[ Qf the site §!nd IiIxt!;!n!:liog oftslt!:! m !1m !!outh SlO!:! 
this habitat (mulefat scrub) on site .. .". Therefore, according to the liouthealit. 
Navy's document, both of these habitats occur on site. The Navy needs 

The limited area of habitat th§!t th~ Mul!:lf§!t licru!2 !i!n~ to clarify whether or not there Is coastal sage scrub and mulefat habitat 
within the boundaries of AA 3. However, the thrust of the EPA CCS OCCU~ll on site suggests that liQ!ilciell th§!t r!ilguire 
comment was that if there is such habitat either within or close to AA 3, this habitat are unlikelll to utilize the ruderaf vegetation 
thee is a possibility there are sensitive species nearby which may found on the site for feeding or neliting. ThUll, the),! ar!il 
forage on site and they must be considered In the risk assessment. I!i!Sli lik!;!lll 12 b!;! !i!xU2§ed to lilte contamination. I::!owever, 

the selected rel2r!i!li!i!!)t§!tiv!i! §!l!i!cies will be assessed on 
§!n individual basis as a conservative a!l~roach. _._---_._---- ---.- - ----_ .. _--_. __ ._-_._--

EPA Specific Page 3- EPA SpeCific Comment #2 Navy response 
Comment #2 6, 
and Navy Section Sensitive ReSQur!<!;!l!: The Navy describes the occurrence of mulefat Comment Noted. 
reSDonse 3.1.3 scrub and coastal sage scrub in and adjacent to the site. Both are of 

l:lworklRemedlationlNAVCLEANlCT0-7BlAnomaly Area 3IESI ReportlAppendlx L - Ecological Ri$klAppendix Ll01rtc-EPA_Oraft_SERA_Corrment Set 2.doc 
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October 2003 Response to Review Comments Page 50f27 
Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Commonts on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 Juno 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

__ 9_~l!Im~~.LtJQ:......_ 
response 

Section! 
Pa~_N().:"""I-Comment. __ ~.E2!1~~ _____________________ . __ 
3.1.3 special significance since they support threatened and endangered A riparian Riparian habitat (mulefat scrub) and coastal 

species. While It Is understood there 15 very little of this habitat actually sage scrub ~ habitat were delineated as part of 
on site, the fact that it does exist thoro and close by means that it may I:telineation aGtivity 'Nil! be pefformet1 aleR!! WllA the 
be attracting and supporting these sensitive species. That means spring/summer habitat assessment. A record of all the 
those species are more likely to be breeding and feeding on the site plant and wildlife species that these fipafiaA habitat~ 
and must be addressed on an individual basis during the SERA. It supports was developed will be maintained during the 
should not be considered of "limited significance". assessment. 

The results of ttlis riparian Aabitat delineation ant1 
habitat assossmont, insh:ldlng ttlo l)'130 of anEl n!:lmber of 
spocles that are attrasteEl aAd sUl3portod by this riparian 
Aabitat and the nllmbor of IndMdual sposios tAat are 
broet1lng and feeding on tAe site ' .... 111 be presented In the 
Draft Finalvorsion ef ttle report fer YOllF sornments ant1 
fEWiew.. 

Open patches of Mulefat scrub extend onto the project 
site in a few areas along the southeastern boundary. 
The area of Mulefat Scrub within M 3 is 0.08 acre. 
Degraded CSS, mixed with non-native grassland. occurs 
on a fill slope to the east. croSSing the northeastern 
corner of the site and extending offsite to the south and 
southeast 

Alsa, ttlo fact tAat ltlere is na soastal sage sSFlIb an site 
er dawn oradisnt af tAe site The limited area of habitat 
that the Mulefat scrub and CCS occupy onsite suggests 
that species that require this habitat are unlikely to utilize 
the ruderal vegetation found on the site for feeding or 
nestina. Thus they are less likely to be exposed to site 

L:lwO,kIRemediallonINAVCLEANICTO-781Anomaly Area 31ESI ReportlAppendix L - Ecological RlsklAppendlx L 101rtc-EPA_Draft_SERA_Conmenl Sel2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment. Removal Site Evaluation. Anomaly Area 3. Former Marine Corps Air Station. EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment. Removal Site Evaluation. Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency. 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager. Environmental Protection Agency, Dated 18 September 
2003 

I Sectionl 
Comment Response _Q.Q.!!,!!!!!nt t-!Q.!-.--.tJ:~~-~.Q.:.... '~'_"'_'_"' _______ • _____ 8_ 

contamination. However. the selected representaiive-·---
species will be assessed on an individual basis as a 

I conservative approach. 

EPA Response EPA Response to Navy response to Specific Comment #3 Navy response 
to Navy 
response to Response accepted. Noted. 
Specific 
Comment #3 

--_._---r------· -------_._----------_._---------1----------------_._._._-------_._-_._._--
EPA Specific Page 3- EPA Specific Comment #3 Navy response 
Comment #3 7. 
and Navy Section Potential Wetlands and Waters of the United States: With regard to the Comment Noted. 
response 3.1.3 wetland. its jurisdictional status has nothing to do with ecological 

significance. The reference to jurisdictional status of potential 
wetlands and water of United States wiII-be has been 
removed from the text. 

EPA Response 
to Navy 

EPA Response to Navy response to Specific Comment #4 Navy response 

response to As noted in Specific Comments #2 above, the Navy must clarify A II!Djt~d ar!:!!! Qf !i!:![]!ijtjv!:! h!i!bitSlt§ (Mulefat !icrub and 
Specific whether there are sensitive habitats on site or close to the site and CSS) exist on slt~ an~ close to the sit!:!, 
Comment #4 include in the risk assessment the species which may be found nesting 

and feeding in this sensitive habitat. 
---.-.~-..... --.... - .. - .. _--_._. ___ '_M ___ ~_~· __ ·_H_H_. 

EPA Specific Page 3- EPA Specific Comment #4 Navy response 
Comment #4 7. 
and Navy Section Wildlife: Please clarify whether the sensitive species occur on site or The Notes at the bottom of the table state that the 
response 3.1.2 not according to the survey. Each is listed on Table 3-2 as if they were species with " ... " are likely to occur at the site. 

observed on site. 

L:lworklRemediaUonINAVCLEANICTQ-7SIAnOmaly Area 3IESI ReportlAppendlx L· Ecological RlsklAppendlx L 10\rlc-EPA_DrafCSERA..CornmenI Sel2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mall Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section/ 
._gQ!!.'_~~!'!!_I.!~:, _____ P..,::!9.EL!'.l_Q.:." _.~~ml!"!!. __ ._._. ___ . __ .. __ .. ____ . ______ . ____ . ___ . ________ . ___ . J~.~~nse _______ ._. _____________ . ___ ._,, __ ._,_. ___ _ 

EPA Response I 
to Navy 
response to 
Specific 
Comment #5 

EPA Response to Navy response to Specific Comment #5 

The response is accepted contingent on the Navy providing supporting 
evidence that the previous sampling was sufficient to assure that 
pesticidesiherbicides are not a consideration on this site. Please 
present a map showing sampling locations on Site 3 to, the sample 
results, and discussion of the sampling and the data. 

We understand the BCT approved the draft (Final) RSE work plan and 
the COPECs included. However, given that such landfills frequently 
included miscellaneous debris not found on any manifest, a 
conservative ece risk assessment Includes a full spectrum analytical 
scheme regardless of what was found in other landfills in the area. 

The habitat on site is ruderal in an early successional 
state. Only species that utilize such disturbed habitat 
are expected to use the site regularly. Since there is 
better habitat in the area (mixed sage scrub and riparian 
mulefat scrub), the sensitive species that require or 
prefer these habitats are likely attracted away from 
regular use of the site. The report text ~was 
revised to include species Identified in the spring/early 
summer survey. Those species likely to forage or nest 
on the site wiU-be-are distinguished from those likely to 
utilize the better adjacent habitats. 

Navy response 

Data to supPOrt the elimination of these COPECs is 
presented at the end of this document. 

In addition, trenching data shows that predominantly 
inert construction debris was placed at this site. 

-_._. __ ._--_. __ ._-_._. "--."---.--"- _._--------_. __ ._--_._-----_._------------_._-----_ ... -----,---,-----_ ... _-----_ ... _._ ... --
EPA SpeCific Page 3- EPA Specific Comment #5 Navy response 
Comment #5 7, 

l:\worklRemediaUonINAVCLEANlCTO·78\Anomaly Area 3\ESI ReportlAppendlx l- Ecological RlsklAppendix II Dlrtc-EPA_DraICSERA_Corm1ent Set 2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager. Environmental Protection Agency, Dated 18 September 
2003 

Sectionl 
_.f.Q.!!l!!l~~_~0. ___ . ~~.9~_~_~!._ J~o".!!!1_~~ ______ . ______________ .____ ___ ResE~~ _________ . __ . ____ ._._._. __ ._. __ .. ___ ._ .. _ .. ___ _ 

and Navy Section Identification of Chemicals of Potential Ecological Concern: Given there Previous Investigation at M 3 (subsurface soil sampling 
response 3.2 is no way to know exactly what may have been disposed of at this site, during trenching) did not include pesticides and 

please justify why pesticides and herbicides were not Included in the herbicides in the sampling analysis suite. The suite of 
screening. analysis that was used in the RSE Investigation was 

presented in the Draft RSE Work Plan and was 
approved by the BCT members. 

L:lworklRemedi;ltionINAVCLEANlCTO·7IMnomaly Area 3IESI ReportlAppendlxl· El:oIogical RiSklAppendix110\rlC·EPA_Crafl..SERA_Comrnent Set 2,doc 

AAEl,Also, pesticides and herbicides were not 
considered to be COPECs since the site was 
predominantly used for debris disposal. 

M 3 site is associated with the IRP Site 3 per the 
personnel interview records (construction debris 
generated during the construction of the investigation­
derived waste management area at IRP Site 3 were 
disposed of at M 3 site). The shallow and subsurface 
soil sampling analysis suite for Phase I and II RI of IRP 
Site 3 included pesticides and herbicides. An evaluation 
of the soil sampling results indicated that even though 
U!ey there were low detections of few pesticides and 
herbicide compounds, their concentrations did not 
exceed their respective background concentrations 
residential PRGs. Herbicides and pestiCides were not 
considered chemicals of potential concern for Unit 1, 
Unit 3 and Unit 4 of the IRP Site 3. 

Therefore, the sample analysis suite for M 3 RSE 
investigation did not include herbicides and pesticides. 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

, Sectionl 
Comment No. Page No. Comment 

EPA Response " 
to Navy 
response to 
Specific I 

EPA Response to Navy response to Specific Comment #6 

Response accepted. 

Response 

Navy response 

" " 

---,--,,--,---,-----,-- ,---------,-------_._------,-_._--_._------,_ .. _-,,_. -------_._---.. _-----_._-_._-----,--_.---,-Comment#6 I 
EPA Specific Page 3- EPA Specific Comment #6 Navy response 
Comment #6 8, Table 
and Navy I 3-3 Maximum COPEC Concentrations Detected In Surface son: Please The distinction between the dioxin (bird) and dioxin 
response explain the meaning of the distinction between dioxins (bird) and (mammal) values is the use of bird- and mammal-

EPA Response 
to Navy 
response to 

Specific I 
Comment #7 

_ • __ ~ __ •• __ ,_ •. __ ._. __ N. __ N_, __ .• __ ,_. __ 

dioxins (mammal). specific Toxicity Equivalency Factors (TEF) to calculate 
specific bird and mammal 2.3.7.8-TCDD toxicity 
equivalency quotients (TEQs). 

EPA Response to Navy response to Specific Comment #7 

Navy Response paragraph 1: Since the reviewers of this document 
were not a party to the discussions regarding methodology in this 
response, please provide either meeting minutes or at a minimum a 

These bird and mammal TEFs are from Van den Berg et 
al., 1998. 

A footnote wiII-be ~ added to Table 3-3 explaining that 
the maximum concentrations for bird and mammal were 
calculated based on TEFs for birds and mammals, 
respectively. A discussion was added to the uncertainty 
section regarding the use of Bird TEFs for food-chain 
intake estimations. 

Navy response 

This comment has been addressed. 

da~ as weE~~_~~ was present for the discussions with EPA Region_9_...L _______________ ". ___ ._, _____ , ___ . _____ ,_ .. __ ' ___ '_' _ 

l:lworklRemediaUonINAVClEANlCTO-781Ar1omaly Area 3\ESI ReportlAppendlx l· Ecological Risk\Appendix l101rtc·EPA_Draft_SERA_CommenI Set 2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003_ Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Comment No. 
Section! 
Page No. I Comment 

concerning the methodology to be used to estimate the risk-based soil 
benchmark concentrations for higher trophic level receptors. 

Navy response paragraphs 2 and 3: No response required. We 
understand that the BTAG TRVs are doses, not soli concentrations but 
we do not agree that using soil concentrations as doses Is not I "appropriate". EPA Guidance (EPA, 1997) includes this method as one 
of the possible methods for calculating HQs. It is a method which may 
be used during the preliminary screening when Site-specific data 
sufficient to calculate doses for the appropriate receptors is not 
available. It is understood this is very conservative and the assumption 
Is made that better site-specific data can be provided during the BERA 
when exposure is calculated. 

Navy response paragraph 6: We do not agree that "if the SBC is 
exceeded (HQ>1). further evaluation may (emphasis added) be 
required." If the HQ is greater than 1, further evaluation is always 
required. 

Response 

Navy response paragraph 6: Text revised to state 
" ... further evaluation is required." 

--_._------ ------- ._---_ .. _-------_.-----------------------+--------_._._---_ ... _-_._----------_._------
EPA Specific Page 3- EPA Specific Comment #7 
Comment #7 9, 
and Navy Section 
response 3.3 

I 

Assessment Endpoints: The calculation of food chain based ecological 
soil benchmark concentrations should be reserved for the BERA when 
everyone has agreed on the need for these calculations and has 
discussed the specific inputs. 

It is customary in the SERA to perform the screening by simply 
comparing the soli concentration of the contaminant to the Navy/BT AG 
TRV unless actual on-site data exists for computing BCFs. 

L:lworkIRemedlaUonINAVCLEANICTO-7B1Anomaly Area 3IESI Repol1lAppendtx L· Ecological RisklAppendlx L1O\rtc-EPA_DrafI_SERA_Conment Set 2.doc 

Navy response 

The revised estimates of methodology that was !lsed te 
estimate lAe ecological risk baseEl soil benshmmk 
sonsentFatiens {S8Cs} for higher trophic level ecological 
receptors is ~ased on f'lFeVious ElissussioRS ' .... ittl EPA 
Region IX was revised based on hazard quotient 
calculations. 

The Navy TRVs are acceptable doses (mg/kg-day) 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section' 
_ CD.!!l_,!!ent ~E.: ___ . _Pag~.1!~ _ Comment 

l:lworkIRemediaUonlNAVClEANlCTO-78\Anornaly Area 3\ESI ReportlAppendlx l- Ecological RIsklAppendix l10Irtc-EPA_Dlafl..SERA_CommenI Set 2.doc 

B~.2nse ________ . ___________________ .. ____ ., 
based on laboratory toxlcity studies. They are not soil 
benchmark concentrations (mglkg soil) and it is not 
appropriate to compare soli concentrations to doses. 
Comparing only to lower trophic level soil benchmarks 
ignores food chain risks. 

The bioconcentratlon values (plant root uptake from soil 
- BCFp and earthworm uptake from soil- BCFI)-that 
were usee In th9 salGulation of the S8Cs Ylere eeri ... ed 
fFern peer FevieweEi tol(jGelefJY literature were updated 
per comment General comment #4 of this document. 
Appendix C3 presents the BCF values. 

SinGe the ePA anEi the Navy fJuiEianGe eeGl::lrnents for 
GeRel::lGtiAfJ Tier 1 sGFeeAing eGeleglsal risk assessrnents 
(SeRt") FeGornrnend the use ef eldstlnfJ data and 
literature, the BGFI ane 8GFp \'all::les were used. 

These S8Gs were HOs were calculated using the EPA 
EcoSSL TRVs published (i.e .. BTAG TRV-Iows) 
(Appendix C4-1) and the representative species specific 
values of minimum body weight, maximum food intake, a 
diet consisting entirely of the presumed most 
contaminated fraction (soil invertebrates), and assuming 
site use factor (SUF) ane hazard quotient ef 1. 

If the SBG (depenElent en BT/\G TRV values) HQ for a 
COPEC at the site is net ellseeded does not exceed 1 
by GOPEC maximum GanGentratian (this GomJ)arisen is 
<>n.' ...~ un "', further evaluation is not 

" 

" 



October 2003 Response to Review Comments Page 120'27 

Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section! 
._90"l'!1.!3.!:1.L~~ ___ .J:~9~~~ ._~~mf!1~D!... _______ . __ . ___ . ______ . ___________ ... _____ Response. ______________ . _____ . _____ . _____ . 

required. Conversely, If SSG !!:m.HQ is el{6Eleded 

EPA Response 
to Navy 
response to 
Specific 
Comment #8 

(HQ>1 ), 1 or greater, further evaluation may-be is 
required. 

Therefore, even though this process may seem 
extraneous In !1m SERA, it is in fact a comparison witI:I 
the Na'JY/BTAG of conservative TRV values specific for 
representative species with the site soil COPEC 
eeRoeRtFatioRs chronic daily intake. 

EPA Response to Navy response to Specific Comment #8 Navy response 

No response required. ~ 

We understand that the selection of the representative species is 
required to convert TRVs Into screening values If the Navy chooses to 
Include Tier 2 exposure estimates In the Tier 1 screening. Selection of 
target receptors is not necessary to perform the type of screening 
where the low TRV is simply compared to the COPEC concentration. 
This does not apply to the bioaccumulative compounds where it would 
be appropriate to estimate the risk to higher trophic level receptors in 
Tier 1. 

We also agree that the factors described In Section 3.4 are appropriate 
and conservative with the exception of the discussion regarding the 
elimination of the red-tailed hawk as a target receptor. Use of a higher 
trophic-level receptor such as the hawk with a small home range in the 
screening guarantees the process will be properly conservative. We do 
note for this site that using another receptor such as the logger head 

_________________ . _____ shri~~hich ha!! been observed in the areaJ,-"w"-oo...:u:;.;;.ld~b~e_~m:.;co::..;.r_e,, ___ ._-'-. _______________ . ______ . _______ _ 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

- - -- - - - -
Section! 

Comment No. Page No. Comment Re~onse 

--------_._-
I conservative in that the home range would be much smaller. 

._---- ------_. -----------.~~ .. -.--... --.- _. __ . __ .-----_ ......... _._ .. _------
EPA Specific Page 3- EPA Specific Comment #8 Navy response 
Comment #8 11, 
and Navy Section Selection of Representative Species: The selection of representative Representative species are required to ceRvert TRVs 
response 3.4 species is probably premature at this point. As noted above, one mid- ee&es ~1!<!.!lat~ cDllmi!< dail:i intake in order tQ calculate 

winter survey does not provide a conservative estimate of on-site Dsgard guotlents. 
species. 

The selection of the representative species for the SERA 
In addition, the discussion conceming the use of raptors seems to miss was based on conservative factors described in Section 
the point of screening. The use of the raptor does not "defeat the 3.4 of the report and exposure assumptions provided in 
purpose of screening" as stated In the text. If the raptor Is screened the response to comment 7. 
against the site and no risk is detected, then we may be confident there 

l-Ie'll9yer, t This list of representative species list was is is no risk. 
beiR9 revised to include more species from various 
feeding guilds. The results of the spring/summer survey 
will alse tie ~ used to help Identify appropriate 
representative species. Special status species in the 
erea Qf the sit~ i!l!<lyde the cactus ~[~n and th~ coastal 
~allfQmia gnatcatche[, both sJ;l~!<i~s that utilize !<Qastal 
§ag~ scrub. No sl:1!il!<iS!1 §tatus §p!ilcles were ob§erved in 
the Mulefal SCMl habitat. 8Qth special statys birds are 
I~af gleeDer§ with the wren also eating fruits an~ Q!ilrries 
iO §!il$l§Qn. Neither sgecies ba§ a direct exposure tQ §oil 
~!ltami!lation. The r~l2r!il:ientative sgecies !!elect2d 
{Yi!il§l!ilm meadowlark for 0p!iln areas aDd the SpQtted 
tQIJ!i!~ tQ( thlckel§l both fQrage on the ground and 
~l2r!ils!ilnt a maximum elY2Qsure to sit!il QQPECs. Thus, 
1!:!~I[ !illSQQ§!.!rlil is greater than that Q1 §~cial §tatus bird§ 
and is orotective of them. Wetlands have not been 

Llworl<lRemedialicnINAVCLEANICTO-78IAnomaIV Area 3\E51 Report\Appendlx L - Ecological RlsklAppendlx L 1O\rtc-EPA_Draft_SERA_Corrment Set 2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section/ 
._9£>_n,)_'!l.e.!1t No:-. __ J:.~9~~~:..._ ._9~.!!!.ment _. __________________ ._. _____ .. 

EPA Response 
to Navy 
response to 
Specific 
Comment #9 

EPA Response to Navy response to Specific Comment #9 

Response accepted. 

Response __ . __ . __ _ 
identified in the area of the site, only streambed with 
riparian habitat. 

The text that refers to raptors has been removed from 
the discussion. 

Navy response 

Noted. 

--EPASpe~ific ---p~~; J.. -IEPA sp~lfi; Comment #9 --------.------.--------. -N·-avy-r-e-s-po·-n·-s-e-------·--·-----·-·-·---·-·-·-·-

Comment #9 12, Table 
and Navy 3-5 
response 

EPA Response 
to Navy 
response to 
Specific 
Comment #10 

Selected Representative Terrestrial Species for the SERA: The two 
selected species are acceptable but the list is Incomplete. The 
sensitive species listed for the site must also be assessed and given 
the lack of a comprehensive species survey on site (as discussed 
above), this list could be Incomplete. 

EPA Response to Navy response to Specific Comment #10 

Response not accepted. 

There is evidence in the document (as noted above) that there is 
enough good habitat on site that we may expect sensitive species to be 
nesting and/or feeding on slte_ Please include sediment as a pathway. 

This draft version of the representative list of species is 
geiAg was revised to include more species from various 
feeding guilds and those that are supported by the 
riparian habitat (See attachmeRt). The results of the 
spring/summer survey will alse be were incorporated if 
the species Identified during this survey wewe provide!! 
more conservative values for the SERA and BERA. 

Navy response 

Sediment was included as complete pathway for birds 
and mammals in the final SERA. 

_._ .. _---_._-_._._-- -_._----_ ... _----------------_._---------------------'---------------------_. __ ._---_._-_.-
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

- -
Sectionl 

_.Q?!1!1!1~B!}l0. __ . _ _ e~eN2..:..._ Comment J~espo.nse_. _____ . ___ ._. __ . ______ . ______ . _____ ._ -_._._._--•. ----_._--_._---_. __ ._-----_._-_._._--------
EPA SpecifiC Page 3- EPA SpecifiC Comment #10 Navy response 
Commentfl10 13, 
and Navy Section Exposure Pathway Analysis: Considering there Is wetland identified on There are no sensitive species regularly using the site 
response 3.5 site, it seems sediment should be Included as a pathway. If there are besayse however, they ',.,till 'SREI te a¥eiEl the FI:lEleFal 

sensitive species on site which would congregate in the wetlands, this '.'egetatiaR feYRe theFe aRe Sl3eAe the majeFity a# tAeiF 
would be a pathway of concem. time faF8giAg IA the seaslal sage ssmb aRd Fil3aFiaA 

FAl;llefat 66Fyi:J. Rrecent sediment samples were collected 
during the spring rain event and wiIl-ge-were used to 

I 
assess the potential for adverse effects to wildlife using 
the mulefat scrub. 

Also, please see response to Specific Comment #2. 

EPA Response EPA Response to Navy response to Specific Comment #11 Navy response 
to Navy 
response to No response required. ~n§!i!rvaliv!i! e1\Qosure as§um[!tions are Uli~sj in the 
Specific l:lERA. No adi!.!§tments are magli! to 1i!~l1Qsure 
Comment #11 We wished to see the results of the preliminary unadjusted screening assumptions until the BERA. 

results for the non-bioaccumulatlve compounds before adjusting for 
exposure. Appendix C1-1 only presents the results for the lower trophic 
level receptors. It does not present preliminary screening for the higher 
trophiC level receptors before adjusting for exposure. 

-_._-_._-----_._---- ~.-.--.-----i--------.---------.--------"------.---- _M'_' 

__________ M_. ______ ,--__ , __ 

EPA Specific Page 3- EPA Specific Comment #11 Navy response 
Comment #11 13, 
and Navy Section Species-Specific Exposure Factors: It would be helpful If the Navy Appendix C1-1 presents the preliminary screening 
response 3.5.1 would include a discussion of the results of preliminary screening of the comparison of the maximum reporting limits of atl 

contaminants versus the low BTAG TRVs and the ORNL benchmarks chemicals analyzed to the ORNL Soil benchmarks. The 
before refining the exposure factors. That would provide a clear picture SBGs~ are based on EcoSSL TRVs BTAG-Iow TRVs 
of what the results are prior to beginnirm the BERA. an.d other TRVs from the literature. A brief discussion of 

L:lworklRemediatlon\NAVCLEANICTO·78IAnomaly Area 3IESI ReporllAppendix L· Ecological RlsklAppendiJe L 10ltto-EPA_DnaIl_SERi\..Corrrnent Set 2.dQc 



'''--- / 

October 2003 Response to Review Comments Page 160'27 

Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Statlon, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

--- -- - --
Section/ 

.. _.~'?!!!!!I_e_rI.!_fi!!: ___ . ~~9~~0~ Comment ....,~onse ________ . __ .. _._ .. __ . ___ ._. __ . 
-of what the resuitsare prior to beginning the BERA. 

_8 ____ ' 
ttlls sompaFison is these calculations are Is also 
presented in Section 3.2. 

EPA Response r;eA Res~onl9 to Ha~ rtIRoD!! to Sru!clflc Comment tlj2 Navy response 
to Navy 
response to No response required. Noted. 
Specific 
Comment #12 h 

~--~--""-'----'--- -----,- ._------_. __ .... __ ._- .... ------_._.- .-----.------~--------.--.-------

EPA Specific Page 3- EPA Specific Comment #12 Navy response 
Comment #12 14, 3-15, 
and Navy Section Chemical-Specific Exposure Factors: Since we have no site-specific The BCFp values were obtained fFem the liteFah:lFe OF 
response 3.5.2 data on BCFs, tho results of these calculations are very uncertain at deFi ... ed fFem a shemisal spesms estanol,l'l,raleF paFlilion 

I best. What were the results of the screening? soemsient by the method of Tm ... ls and AFRls (1988) 
ug{j2md !,Ising EPA, 2003 (ger general comment #4 
above). The BCFi values are derived from studies of 
earthworm uptake. These BCF values were used in the 

I 
calculation of the GQ~EG spssifis SBGs and the Fes\;llt 
ef the oompaFison ef these estimated sse 'Ial\;los 10 the 
malElm\;lm sell sensentfation is HQs for each soil and 

I sediment COPEC and the r~§!.!lt~ am presented in +aaIe 

I 4 2 of the repoAAggendices L/2 2nd L§ Qf the r~QQrt. 
This is th~ ~cr!:!ening thSil wa!i gerfQrmed for the site. 

EPA Response I EPA Response to Navy response to Specific Comment #13 Navy response 
to Navy 
'esponso to j Response accepted. M2!ru1. 
Specific 
Comment #13 __________ ._1________ _ _______ ------------------_.- ------.-----.----.---.--.--~--.. 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

. - _ ..... - --_ ... . 
SeCtionl 

_9!I!I~~t Nq:...... __ _Pa~No._ Comment Response .-._._---_._----_._._-1--"------.-----. ,,-----
EPA Specific Page 3· EPA Specific Comment #13 Navy response 
Comment #13 15, 
and Navy Section Develogment of ConcegtlJ5!! Sit~ Mod~!: Since no cognizance has Comment Noted. 
response 3_6 been taken of the wetlands on the site, this model Is incomplete. 

The conceptual site model was revised to include the 
sediment and surface water pathways. 

Agua Chinon wash is a seasonal wash that is fed by rain 
from storm events and typically does not have sustained 
flows for more than two weeks. Wetlands are not 
ure~en!, Stream bottom and rigarian habitSlt are I2r!i!sent 
~nd have been 5)rjded to the conc~l2tual site model. 

EPA Response I EPA Response to Navy response to Specific Comment #14 Navy response 
to Navy 
response to I Response not accepted. Ih~ ~cologl!<al risk assessrn~nt was revised tQ inc!ud~ 
Specific ~gu~tio[!~ from Sam!;!le an~ Arenal, 1999 to uQ!;!ate 
Comment #14 The Sample, 1996 reference and adjustments Is outdated. Please use 5!\IQmetric adjustm!;!nt!:.! in mamma!!:.!. Based gn em[!irical 

the Sample and Arenal, 1999, paper as reference below. data f[Qrn 1 Q sge!:<ies gf bh:dlii 5i!nd 37 chemicals, an 
aV!:!ffige scaling fa!<tQr of 1.H I§ !:!stimated for birds. 
Howeve[, §!<51ling fagors for the m~iQriti of chemiQals 
~vS!luate!.1 (2~ of 37) were !lQt §i90ificantll£ diff!ilrent frgm 
1. TherefQre, a scaling fS!!<tor of 1 was cQn~idered most 
al2l2!:Q!;!riate for inte[§(2!i!Qies extragQlatjQn among birds. 

-_.-_._,._.----- ._-_._--- ----_.-._---- ._--------------------------------------_ .. _-
EPA Specific Page 3- EPA Specific Comment #14 Navy response 
Comment #14 19, Ih!i! NS!~/BTAG dOQum!:!nt states that th!:! TRV§ MUST 
and Navy Section AlIQm!i!tric Conversions ofTRVs: The Region 9 BTAG recommends be conv!i!rt!i!~ !.!§ing an allomeYi!< §cSllio9 factor to 
response 3.6.5, against using allometric conversions in screening. account for weight djffer!i!O!<!i!§. Excerpts from DTSC 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonee DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section! 

I , 

\.J 

_.P_c?'I11n:!..~I)l!:'l2.:_. ___ p~.9.~_~~ _ Co'!!..men~_ ... _. ______________________ -Ic_R:...:..e=-s'p'ons~_ .. _____________________ . __ ._._ 
HERD EcoNOTE 2 June 9, 1999 Page 4): 

L:\workIRemedialionINAVCLEANlCTO·7B1Anomaly Ales 3\ESI RoportlAppendlx L· Ecological RisklAppendix L 10Irtc-EPA_Orafl_SERA_COJmlllnt Sel2.doc 

"The Human and Ecological Risk Division (HERD) does 
not recommend allometric conversion of TRVs for body 
weights which differ by less than 2 orders of magnitude. 

However, if the generalized BTAG mammalian TRVs are 
allometrically adjusted for differences In body weight, the 
allometric adjustment of the generalized mammal and 
avian TRVs should use a mammalian allometric 
relationships of body weight 0.66 or body weight 0.75 
(Sample, 1996) with sufficient written justification. An 
avian allometric relationship of body weight 1.15 
(Mineau, et aI., 1996) should be used. The result should 
indicate that smaller mammals are less sensitive If the 
mammal tested had a higher body weight, While smaller 
birds should be fairly similar In sensitivity to birds with 
higher body weights: 

This EcoNote 2 does not say that allometric conversions 
should not be done in the screening stages, but provides 
a rationale to allometrlcally adjust the TRV values. 

Section 3.6.5 of the report provides a justification for the 
use of allometric conversions of the TRV and uses the 
equations from Sample (1996) as suggested by the 
HERD EcoNote 2. However, these have been updated 
as discussed in Response to Comment #14. 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

-- --- ----

-~m~N"'-f~ Comment _ Bes,Eonse ---------_._--------------
GaliahaR} lea~ te tl=le tise-9j allametFis'aeljllstmeFifs-teF"---
mammals aREI Ra aliamatFis aeljllstmant for birds for 
NatF, Glean pmjaGts. 

EPA Response EPA Response to Navy response to Specific Comment #15 Navy response 
to Navy 
response to No response required. Noted. 
Specific 
Comment #15 We understand how the Navy calculated the hazard quotients. We 

would have preferred to see them presented as we described in the 
original document. Adjustments to the screening hazard quotients 
should be presented in the BERA after the screening is completed, the 
results discussed and the problem formulation for the SERA 
completed . 

.... _ .. _._------ -----_.- -,--------.----.-...... --~ ..... -----...... ------... ---,-.-.-------.- ------------_. __ ... _._-_._._-----------
EPA Specific Page 4- EPA Specific Comment #15 Navy response 
Comment #15 1, 
and Navy Section Hazard Quotients: Hazard quotients should be calculated and Hazard quotients were calculated by dividing the 
response 4.2.1 presented using the maximum soli/sediment concentration and the maximum soiVsediment concentration by the ORNL 

ORNL benchmarks or BTAG low TRVs, as appropriate before benchmarks (Table 4-1) and Ese S8GsTRVs (calculated 
presenting the "adjusted" values. from the species-specific and chemical-specific factors 

¥3lues iRSlu~iR!J TRVs tram ta~sala!JY pybliGatiaRs) 
(+able 4 ~ppendices L5 and L6). Tl=lese tables Ele Rat 
preseR! the semplete list ef all Ghemisels. byt eAly thase 
pFSlimiRaF}, GOPEGs that weFS deteste~ iA syFfase salls. 
Con~!i!rvative !i!lmQs!,!re fagtQrs W!i!re uS!i!d (EPA 1997, 
Egs. 2-2 to 2-4). 

EPA Response EPA Response to Navy response to Specific Comment #16 Navy response 
_.l~I':l~yy ______ . __ L_ _______ ~ ______ . ______ • ___ 

.. L-_. ____ . _______ ._. ___ . ____ .. ______ . ___ . __ . ________ 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, El Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Comment No. 
response to 
Specific 
Comment #16 

Sectionl 
Page No. Comment 

Response accepted with the caveat that (1) sensitive species must be 
Included If there Is any riparian habitat on site (as document and the 
Navy's response seems to indicate) and (2) the expanded sampling 

Response 

I (1) Sensitive species are represented for all habitats on 
§ite. See Response to Comment #9. 

f
diSCUSSion (see comment 5 above) supports lack of pesticide/herbicide (2) See response to General Comment #2. 
detections. 

------------- ---~- ---------- -- ,-----'-------'--- ----,----,-,--_._--
EPA SpeCific Page 5- EPA Specific Comment #16 Navy response 
Comment #16 1, Table 
and Navy 5-1 Retained COPECs List for Tier 2. Step 3A SERA: This list is premature Comprehensive biotiC survey - A spring/summer survey 
response as discussed above. A more comprehensive biotic survey of the site was conducted at is planneEi fer the site. 

and sediment and surface water samples should be provided, the list of 
receptors must be expanded to include sensitive species, and the list 
of COPECs should include pesticides and herbicides. 

Results of the surface water and sediment water 
samples wiII-ge ~ presented in the QFaft Final revised 
report and the CSM will was also oo.updated to reflect 
the results from these samples. 

List of receptors - The representative list of species is 
~was revised to include more species from various 
feeding guilds. The results of the spring/summer survey 
• .... m alse be ~incorporated if the species identified 
during this survey would provide more conservative 
values for the SERA and SERA. 

Inclusion of herbicides/pesticides - Please see response 
to Comment #5. 

EPA Response J. EPA Response to Navy response to Specific Comment #17 Navy response 
to Navy 

~:~~~~~~------ ~---.---------,---,-__ , ___________________ L ________ . ______________ , __ _ 
l:\warkIRemedialionINAVClEANICTO-78IAnomaly Area 3\ESI Report\Appendlx l· Ecological RlsklAppendlx L10Irtc-EPA_Drafl_SERA_Conrnenl Sel2,doc 



October 2003 Response to Review Comments 
Document Title: 

Page 21 of 27 

\ 

\~ 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

- -
Section/ 

Comment No. PaQe No. Comment Response 
Comment #17 

._---_ .. _--_._. .----.-~-....---

_. ___ .8 _____ 'M __ • _______ • ___________________ • _____ • -,,--.------... -~.----.. --... ----.---,-.-.-.---
EPA Specific Appendix EPA Specific Comment #17 Navy response 
Comment #17 D-2 
and Navy Working Draft Tier 2, Ste[! 3A of the BERA E[QQ~ss: As noted above, Comment Noted. 
response these conclusions have been reached based on Insufficient evidence. 

It Is Navy's opinion that a better understanding of 
regulatory agency concerns was developed based on 

I discussions during the tast June 10 BCT meeting. This 

I understanding wiIl-be I.!! Incorporated Into the Ae*t 
revised \'effiieR at the wsrkiRfJ draft sf Tier 2, Step 3A of 

I 
the BERA process and ~ presented to the BCT 
members for their review and comments. 

III. Comments on the "Tier 1, animal species-specific exposure factors for Anomaly Area 3" and the "Tier 2 animal species-specific exposure factors for 
Anomaly Area 3" 

1. According to the BCT Meeting Minutes from June 10, 2003, it is 
presumed that the same representative species will be used at Site 1 
and AA 3. Final selection of the representative species cannot be 
completed until complete species lists have been developed for these 
sites (pending the spring/summer habitat assessment). These species 
lists should provide the basis for providing the rationale for receptor 
selection from the various feeding guilds potentially present at the two 
sites. However, the species listed In Tables 1 and 2 are in concordance 
with the agreements reached at our June 10, 2003 meeting, with one 
exception. The loggerhead shrike was proposed as a tertiary trophic 
level bird speCies for Site 1 but It is not listed in the tables. Please 

_______________ .__._. ______ LE!.ovide _@!i2.nale~or whyJ!!e red-shouldered IJ!Iwk lL~nservative 

L:\worklRemediationINAVCLEAN\CTO-78IAnomaly Ivea 3IESI Repofl\Appendlx L· Ecological RlSl<\Appendlx l10\r1c·EPA_Draft_SERA_Comment Set 2.doc 

A s[!rina/summer habitat assessment was performed 
and a re[!resentative species list waS prepared in 
coordination wjth the BCT for the final version of the 
SERA. 

Logger head shrike was identified at IRP Site 1, MCAS 
EI Toro. This species was not found at AA 3 and 
therefore, waS not used as a re[!resentative s[!ecies for 
the site. 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

- - - - - ---
Sectionl 

Comment No. Page No. Comment Response I representative receptor for this feeding guild. 
i------------------.----------.--.------t - -------_. __ ._-

2. ERA documents should clearly detail how the Tier 1 and Tier 2 Ib~ !D~thods u~ed heve b~en ~Iarified in th~ t~xt_ Site 
exposure and risk estimates will be calculated for each site. Final use Is defined onl~ sQatiall~ {area of site vs. foraging 
acceptance of the approach for incorporating foraging area into the Tier a[ea}. TemUQral gartitioning {site u~e based on how 
2 assessment cannot be provided until methods are detailed. muct! of the ~ear a recegtor uses the site [for examgle, 

migration, hibernation] of site us~ was not used in either 
th~ ~ERA Q[ 6EM [i,~" ell !mlmals w~m~ S!§~!.!med tQ b~ 
Qresent at the facility throughout the year]. _._-_._-_. __ . __ ._._- '---'---

___________ M 
_______ M. _______ • ___ •• ____ .~_·_~ ____ • 

3. As stated previously in the June 4, 2003 memorandum from Regina Food looestion rates from ugdated eguation of Nagy 
Donohoe, Department of Fish and Game, to Rafat Abbasi, Department (2QQl) ~e[e jncQ!l!orated into the el!Qosyre mo~el, 
of Toxic Substances Control, (Comment 11), food ingestion rates 
should be based on the updated equations of Nagy (2001), not the 
older Nagy equations provided by USEPA (1993). 

__ ·~~~R_'''.M'_ .. _______ .,------ --------- --_. __ ._--------------,-
4. References for all the cited exposure factor literature in the tables B~f!i!r!i!D!<~l2 fQ[ ~it!ild !i!xl2Ql2!.!r~ fS!!<10r12 SIr!:! nQw listed in 

should be provided so that values can be verified andlor evaluated for tables. 
their applicability to the habitat at EI Toro. The ERA documents should 
provide rationale for the selection of foraging area values, comparing 

I the relevance of the habitat studied to that at Site 1 or AA 3. 
.--'."--"'--'---'---r--- '--'- -1--_._--_ .. _._-------_.---------

5. For each of the receptors, please distinguish whether the animal diet Animill diet Ilartition for each recelltor was revised to 
partition factor is for Invertebrates or vertebrates to clarify what trophic clarifY what trollhlc level Is being modeled. Onl~ the 
level is being modeled. Ilredators, the red-shouldered hawk and long-tailed 

w~S!~~I, ilr~ alisumed tQ ~i!t v~rt!i!brate Ilre~ (100'M! mice 
for the SERA), 

_._----_._--_. __ ._.- ----.---.-- ... _-----... __ .. --------------_ ... _._------- . ---------.-.. - .. _-'--
6. A soil ingestion rate of 3-6%, based on the short-talled shrew (USEPA, The soil ingestion r51t!;! fgr th!;! §hr~w will b~ revised to 

2000; httll:/Iwww.ega.gov/ecotoxlecos~I/SOPs.htm), indicates the 2% ~ 
._._. ________ '--_______ ._ .JnD_=.tia..o:u'-"'.ta"!a.e..fb.!'I-orn.:t.to...r..b.cow..U:!..J..md<1U\cllm!lt.ru:l_ --------_ ... _---------------
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

I Sectionl 
.S.9m~ent_No .. __ .LP.~.e N~_.. Comment 

ingestion rate for the ornate shrew is underestimated. 

7. The listed maximum body weight for the western meadowlark, 3 kg, Is This value was revised with the correct weight: 0.114 
erroneous. (kg) (Lanyon, 1962). 

8. As stated previously (June 4, 2003 memorandum from Regina 
Donohoe to Rafat Abbasi; Comment 11), the soil ingestion rate for the 
ground feeding birds (i.e., western meadowlark, spotted towhee and 
mourning dove) should be increased. Higher values based on the 
American woodcock (i.e., 10.4%; Beyer et al., 1994) are recommended. 

9. Three studies on home range of the short-tailed shrew are provided by 
USEPA (1993). Home ranges for Michigan blue-grass (0.1-0.36 hal 
and New York old field (0.03-0.22 hal habitats are lower than the 
selected mean value (0.39 hal for Manitoba tamarack bog habitat. 
Please justify why the Manitoba study more accurately reflects the 
conditions at EI Taro given that other studies In the U.S. have reported 
smaller home ranges. . -.--.-----.. ---- .. ----.--.. --._1 __ . ______ . ___ . __ .. _. ______ _ 

10. As stated previously, (June 4, 2003 memorandum from Regina 
Donohoe to Rafat Abbasi; Comment 11), the foraging area (0.6 hal for 
the deer mouse should be lowered to be more reflective of the values 
reported in exposure factor reviews (e.g., USEPA, 1993; <0.1 ha or 
CallEcotox; http:// www.oehha.org IcaLecotox Ireport /peromef.pdf). 
These reviews Indicate that the Wolff 91985) study reported values 
lower than 0.6 ha (e.g., 0.05 hal. 

----_ .. _------_._-_._._--_._ .. - ----_._----_._---

The woodcock probes deep into soils to extract 
earthworms. None of the birds at EI Taro feed in this 
manner, therefore the Naw used the original soil 
ingestion rates for the ground feeding birds. 

None of the stUdies adequately represents the foraginq 
area for an arid habitat. Since food is not assumed to 
be as easy to find as in the mesic New York old field, a 
:talye of 0.22 ha (upper end of NY field but lower than 
other 2 habitats) is used. Please note that the SUF 
discyssed were not used. In the SERA. A more 
conservative SUF value of 1 was used in the SERA . 

Bowers and Smith (1979) report mean home ranges of 
0.128 and 0.094 ha for male and female deer mice. 
respectively, for the Idaho high desert. This Is the most 
similar to site habitat, so a value of 0.1 ha was assumed 
for use in estimating exposure. 

The exposure model was revised to Incorporate a 
smaller home range for use in Tier 2, Step 3a (SUF 
assumed to be 1 for ali receptors in Tier 1). This 
comment is inconsequential to the SERA. 

'---------_._------------------_ .. _---_. 

L:lworklRemedlationINAVCLEANICTO·7SlAnomaly Area 31ESI ReportlAppendlx L • Ecological RlsklAppendlx L 1 Olrtc-EP"_DrafCSERA_Corrrnont Sel2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject - Ecological Issues at Anomaly Area 3 and 
IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole Moutoux, Project Manager, Environmental Protection Agency, Dated 18 September 
2003 

Section! 
._g.Q!!l.l!l_~9J.}!~.: __ .. _ . Pa.9~~.Q: __ r-QQ..f!lm~..!!L ____ . ______________ ._. __________ ._ 

11. Please provide justification as to why the Tier 2 screen involves 
alteration of the diet partition factors, compared to the Tier 1 table, for 
the deer mouse, meadowlark and spotted towhee. 

References: 

Tier 1 diet partition factors use conservative values to 
estimate diet intake values Co •.• the diet is composed 
entirely of whichever tyoe of food is most contaminated.· 
(EPA 1997. Pg 2-3]). In Tier 2. these yalues are revised 
to more realistically estimate diet intake values based on 
field studies reported in the literature. 

EPA, 1997. Ecological Risk Assessment Guidance fro Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final. EPA 540-
R-97-006. 

Sample, B.E. and C.A. Arenal, 1999. 1999. Allometric Models for Inter-species Extrapolation for Wildlife Toxicity Data. Bull. Environ. Cantam. Tox. 62:653-663. 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine 
Corps Air Station, EI Taro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, 
Former Marine Corps Air Station, EI Taro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject­
Ecological Issues at Anomaly Area 3 and IRP Site 1 at the Former MCAS EI Taro. Reviewer: Ms. Nicole 
Moutoux, Project Manager, Environmenta/ Protection Agency, Dated 18 September 2003 

fRP Site 3 Surface and Subsurface Soil Sampling Results - Pesticides/PCBs and Herbicides 

Since interviews with former station personnel indicate that construction debris generated during the 
construction of the investigation-derived waste (IDW) management area at IRP Site 3 was placed at AA 
3, the pesticides/polychlorinated biphenyls and herbicides sampling results from IRP Site 3 surface and 
subsurface soil samples were reviewed. 

Surface and subsurface soils samples collected from Unit 1 ofIRP Site 3 as part of Phase I RI and Phase 
II RI were analyzed for TPH, benzene, toluene, ethylbenzene and xylenes (BTEX), VOCs, SVOCs, 
pesticides/polychlorinated biphenyls, herbicides, polyaromatic hydrocarbons, radionuclides, total kjedahl 
nitrogen, total organic carbon, biochemical oxygen demand, chemical oxygen demand, metals and 
dioxins. 

From all investigations, 6 surface soil samples were collected and analyzed for pesticides/polychlorinated 
biphenyls and 7 surface soil samples were analyzed for herbicides. Detected analytes include 4,4'­
dichlorodiphenyldichloroethane (4,4' -DOD), 4,4' -dichlorodiphenyldichloroethene (4,4' -DDE), 4,4'­
dichlorodiphenyltrichloroethane (4,4' -DDT) and 2,4,5-trichlorophenoxyproprionic acid (2,4,5-TP). A 
summary of their frequency of detection, maximum, minimum concentrations, and their respective PRGs 
and MCAS EI Toro background concentrations are presented in the Table J below. 

All the pesticides/polychlorinated biphenyls and herbicides detected were below their respective PRG 
concentrations and all were also less than the MCAS El Toro background concentrations with the 
exception of 4,4'-DDD. 

Table 1: Summary Table for Detected PestiCide/Polychlorinated biphenyls and Herbicides 

Analyte Number of Number of Minimum Maximum USEPA MCAS EI Toro 
! Analyses Detections Concentratio Concentratio PRG Background 

_ _________ .ii _________ ~ ________ ~_n __ (_m_g_~_g_} __ ~_n_(_m_~ __ g_)~ ___ (m_g_l_k9_) __ ~C_o_n_ce_n_tra_tion _ s (mg/kg) 

PestlcideslPCBs 

4,4'-000 

4,4'-ODE 

4,4'-DDT 

Herbicides 

2,4,5-TP 

6 

6 2 

6 3 

7 

0.293J O.293J 1.9 0.0586 

0.0102J O.0477J 1.3 0.233 

0.010SJ O.209J 1.3 0.272 

---,-----------,----------,--------
0.0496 i 0.0496 520 

From all investigations, 15 subsurface soil samples were collected and analyzed for 

L:lwor\<lRemedialionINAVClEANIcrQ.781Anomaly Area 31ESI ReportIAppendIx L· Ecological RisklAppendiX L HlIrtc·EPA.DrafI.SERA.CoomenI Set 2.doc 
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Document Title: 

(1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine 
Corps Air Station, EI Toro. May 2003 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, 
Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonce DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject­
Ecological Issues at Anomaly Area 3 and IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole 
Moutoux, Project Manager, Environmental Protection Agency, Dated 1 B September 2003 

pesticides/polychlorinated biphenyls and 16 subsurface soil samples were analyzed for herbicides. 
Detected analytes include endosulfan II, 2,4,5-TP, 2,4,5-trichlorophenoxyacetic acid, 2,4-
dichlorophenoxyproprionic acid (2,4-DB), 2-methyl-4-chlorophenoxyproprionic acid (MCPP). A 
summary of their frequency of detection, maximum, minimum concentrations, and their respective PRGs 
and MCAS EI Toro background concentrations are presented in the Table 2 below. 

Endosulfan n was detected at a concentration that is below the MCAS El Toro background 
concentrations. With the exception of MCPP, all other detected herbicides were four orders of magnitude 
less than their corresponding residential PRGs. 

Table 2: Summary Table for Detected PesticidelPolychlorinated biphenyls and Herbicides 

Analyte Number of Number of i Minimum I Maximum I USEPA MCAS EI Toro 
Analyses Detections Concentratio 'I Concentration I PRG Background 

n (mg/kg) (mglkg) (mglkg) Concentration 
I s (mg/kg) 

Pesticides/PCBs 

Endosulfan II I 15 1 0.00018J 0.OO018J 0.0106 

Herbicides 

2,4,5-TP 16 i 1 I O.0613J , 0.0613J 520 I -
2,4,5- 16 i 1 

I 
0.0418J I 0.0418J 650 

I 

! 
, -

trichlorophenoxy I I I I 

I acetic acid I I 
t I ! 

2,4-08 16 1 0.098N 0.098N 520 

MCPP 16 3 35 62.7 65 

NOTES: 
N - presumptive evidence to tentatively identify organic compound 

AA 
BAFS 
BCF 
BCFj 

BCFp 

BCT 
BERA 
Bgs 
CCS 
COPEC 

LIST OF ACRONYMS AND ABBREVIATIONS 

Anomaly Area 
bioaccumulation factors 
bioconcentration factor 
soil to invertebrate bioconcentration factor 
soil to plant bioconcentration factor 
Base Realignment and Closure Cleanup Team 
baseline ecological risk assessments 
below ground surface 
coastal sage scrub 
chemical of potential ecological concern 
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Document Title: 

'\ (1) Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, Former Marine 
I Corps Air Station, EI Toro. May 2003 

./ 

) 

(2) Comments on Draft Screening Ecological Risk Assessment, Removal Site Evaluation, Anomaly Area 3, 
Former Marine Corps Air Station, EI Toro 
Reviewer: Ms. Sonee DeVries, Environmental Protection Agency, 17 June 2003 

(3) Responses to Navy's Responses to EPA Comments dated 17 June 2003. Mail Correspondence: Subject -
Ecological Issues at Anomaly Area 3 and IRP Site 1 at the Former MCAS EI Toro. Reviewer: Ms. Nicole 
Moutoux, Project Manager, Environmental Protection Agency. Dated 18 September 2003 

CSM 
CSS 
DTSC 
EPA 
ERA 
ha 
HERD 
HQ 
IRA 
IRP 
kg 
LOAEL 
MCAS 
mg/kg 
NOAEL 
NY 
ORNL 
PCB 
PRG 
RI 
RSE 
SBC 
SERA 
SSL 
SUF 
TEF 
TEQ 
TRV 
U.S. 
USEPA 

conceptual site model 
coastal sage scrub 
Department of Toxic Substances Control 
Environmental Protection Agency 
Ecological Risk Assessment 
hectare 
Human and Ecological Risk Division 
hazard quotient 
Interim Removal Action 
Installation Restoration Program 
kilogram 
lowest observed adverse effect level 
Marine Corps Air Station 
milligrams per kilogram 
no observed adverse effect level 
New York 
Oak Ridge National Laboratory 
polychlorinated biphenyl 
preliminary remediation goal 
remedial investigation 
removal site evaluation 
soil based concentrations 
screening ecological risk assessment 
soil screening levels 
site use factor 
toxicity equivalency factor 
toxicity equivalency quotient 
toxicity reference value 
United States 
United States Environmental Protection Agency 
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Table H·1: Details of Near Surface Geotechnical Soil Sampling - RSE Investigation 

Location 
10 

TR01 

TR03 

TR04 

TR06 

TR07 

TR08 

I Analysis Type 

I ~r---.~.-----r----~.----~-----------
I : I I i Modified Proctor I j ,8 ~ I Compaction 

I . Ie I ,g ~~ I I eo 

'

i.: Ii ! 2 co ! ~ .§';; L~ J ~~ : ~:: 
, i lS .... ! I CDN ::l:: f.5~: <"'F i at; 

I ' !U~!~l'!::!~ asl-!~~iCCJ) i:E$ 
I I I~QI~I~O ~~I21Q!E<: E_ 

/
' i Depth --::1 CD "0:; - i GI~I E~ :::> c 

" i Interval I·!!! I- i 0 ! '- I- B ~ I ~ I- I 'x III t-.. .5 '* ;:::-• I ,oCJ),~!1ijCJ) aU!I~CJ)I",~:g c.o lO 
I EPA 10 I Earth Tech 10 ! (feel) ::E <: I 0 I tl. <: tl. CJ) I <: <: i ::E 0 ~ 0 U ~ 
" ,! I! 'i 

LK146 1M 3-TR03SS-S02-0007 i 0-7 "I - I " 
LK147 IMJ...TR04SS-S01-D003! 0-3 "I -I v 
LK148 iM3-TR04SS-S02-00061 3-6 " v 

I ! I 
LK149 ! M J... TR06SS-S01-D008 !-0-8=-='-t--""'--t---+! .--:"-i----t---t----+-----+---+--.:.v--
LK150 ! M J... TR07SS-S01-0003! 2-3 ,,- f v " 
LK151 1M J...TRo8ss-so1-Do021 1-2 " "t """ " " " 
LK152 !M J...TR08SS-S02-DOosl 4-5 v -I v v 

i i ! I f 

TR09 : LK153 ! M J... TR09SS-S0'-D:::.0~O:::2O-f1_'~--=2,---+-! --"-"-+---f! __ +-_"~+-_+-__ -+-___ -;'--_-+'_-':'v __ 
TR~ LK154 IMJ...TR11SS-S01-D0041 0-4 ! v v I v " 

HA07 

HA15 

HA17 

LK159 iM3-HA15SS-S02-000oi 0-0.5 i..j - i ..j L.=. I " i :~~~-+il~~r-~i~---4--~-'1 ~l~-----+------~----~----~--
, LK160 1M 3-HA15SS-S03-0004! 3.5-4.0, v - f" !, " 

i i! i i 

LK161 : M 3-HA 175S-S02-0000 I 0-0.5 ..j - i v " 
LK162 1M 3-HA175S-S03-0004 i 3.7-4,2 " - I v 

------~.~~~-,~: ~~~~~~~~~~Ii~~~~--~+_--~I -----r----+----+-------r------+-----~-

HA25 LK163 j M 3-HA25SS-S02-DOOO L.-'0-0:....:::.:.5'--+--=."-+_-+! __ +-..:,,~;----,;-__ -'--__ -+---:_i----:.,, __ 

LK164 1M J...HA25SS-S03-0004 I 3.5-4.0 i" -I " " 
HA27 LK165 I AA J...HA27SS-S02-DOOO I 0-0.5 I..J -! ..J " 

LK166 iAA 3-HA27SS-S03-00041 3.5-4.0 I" -I " " 



\ 

/ 

Table H-2: Details of Subsurface Geotechnical Soil Samples - RSE Investigation 

i I I Analysis Type I I ~I-------'-----'i-------'------~------'--------
I I lei 
I I Ig • c I ~t-
I I'as ~<lCI ~<pi.2'CI)"" 
I I l.gc<lCl~ aN I"''''''' I I l'iii~~N ON i 3::§gJ 
i· I: .rL~ Q Q !!! Q I ~ ~Q 
I I • iO=:e:::;: _~:::;: I :SCI):::;: 

Location I I I Depth Interval j :: ~ I- F F ~.~ ~ 
ID I EPA ID I Earth Tech ID I (feet bgs) I al :E ~ ~ ~ ~ I Q Q « 

! i I 
MWOS ILK169 1M 3-MWOSSS-S01-D002! 2.0-2.S 
'i i 

MW06 

MW07 

MW08 

ILK170 I AA 3-MWOSSS-S02-D006 I 6.0-6.S 
I i 
ILK171 !AA3-MWOSSS-S03-D010 10.5-11.0 

I LK172 I AA 3-MW05SS-S04-D015I 15.5-16.0 
J' I 

iLK1731 AA 3-MWOSSS-SOS-D020 i 20.0-20.5 

ILK174 I AA 3-MW05SS-S06-D025 i 25.5-26.0 

I LK175 I AA 3-MW05SS-S07-D030 I 30.5-31.0 
i 
iLK176 AA 3-MW05SS-SQ8-D035 
I I 

ILK1n ! AA 3-MWOSSS-S09-D040 

ILK178 I AA 3-MWOSSS-S10-D045 

I LK179 I AA 3-MW05SS-S"-DOS5 

! LK180 I AA 3-MWOSSS-S12-D057 
i 1 
iLK181 ! AA 3-MW06SS-S01-DO01 
! i 

! LK182! AA 3-MW06SS-S02-D00S 

ILK183i AA 3-MW06SS-S03-D010 
I i 

! LK1B41 AA 3-MW06SS-S04-D015 
I i 

ILK185 i AA 3-MW06SS-S05-D020 
I I 
ILK1 B6 I AA 3-MW06SS-S06-D025 
I ; 
ILK187i AA 3-MW06SS-S07-D030 
I I 
[ LK188 ! AA 3-MW06SS-S08-D035 
i i 

i LK189 i AA 3-MW06SS-S09-D040 

/LK190 I AA 3-MW07SS-S01-D002 
! i 
! LK191 I AA 3-MW07SS-S02-D006 
! i 
/LK192I AA 3-MW07SS-S03-D010 
! i 
: LK193 I AA 3-MW07SS·SQ4-D01S 
I I 

ILK194 I AA 3-MW07SS-S06-D025 
I ; 

ILK195i AA 3-MW07SS-S07-D031 
I ! 

i LK196 i M 3-MW07SS·S08-D03S 

ILK197: AA 3-MW07SS-S09-D040 
I I 
! LK198 i AA 3-MW07SS·S10-D046 

LK199 I AA 3-MW07SS-S11-DOSO 
! 

LK200 I AA 3-MW08SS-S01-D001 
I 

LK201 ! AA 3-MW08SS-S02-D006 

35.0-5.5 

40.0-41.5 

45.0-46.5 

55.0-56.5 

57.0-57.5 

1.5-2.0 

6.0-6.5 

".0-1'.S 

16.0-16.5 

21.0-21.S 

26.0-26.5 

31.0-31.S 

36.0-36.5 

40.0--41.5 

2.0-2.5 

6.0-6.5 

10.5-11.0 

15.5-16.0 

2S.0-25.5 

31.0-31.5 

36.0-36.5 

40.5-41.0 

46.0--46.5 

5O.o-S0.S 

1.0-1.5 

6.O-S.5 

LK202 I AA 3-MW08SS-S03-D011 11.0-11.5 . 
lK203 I AA 3-MW08SS-S04-D016 16.0-16.5 



Table H-2: Oetails of Subsurface Geotechnical Soil Samples - RSE Investigation 

i 
.1 Analysis Type 

I,. ~!,-------.;-----.----------------------~------
i ! -.. I I 

i ! g I - . I . 
I :~ -"Co' ~co :l:t... i g- I 
I : (.) c:~Q) i C<t- .2>(I)r- J.~ ~~ i 
i I~g'<t~i 8~ ~~re !~~;:I 
i I! l:l :3 Sol eo 'E (;'0 i - 0 0 ! 
1 i i 0=:2:2; B:!: ::;! I :lio::;! I 

Location I I Depth Interval I :: 'i:: F Fl.!!! I- :::> ~ F I (J NFl 
10 I EPA 10 I Earth Tech 10 i (feet bgs) i ~ --8 II) (1): ~ II) ~.;:: II) I Qj 0 II) i 
'I i I -<:<:! <: 00<: I a.z<: I 
I LK2041 AA 3-MW08SS-S05-D021 I 21.0-21.5 i " i..J ..J' Ii 
I! I • . 

I LK205 ! AA 3-MW08SS-S06-D026I 26.0-26.5 " "..J I 
i I ! 

MW09 I LK206 !AA3-MW09SS-S01-DO011 1.0-1.5 " " " 

I LK207 ! AA 3-MW09SS-S02-D006! 6.0-6.5 " " " 

I LK208 I AA 3-MW09SS-S03-D01 0 I 10.5-11.0 " " " 
I! i .1 
! LK209 : AA 3-MW09SS-S04-D016! 16.0-16.5 -v " " 

i LK210 I AA 3-MW09SS-S05-D021! 21.0-21.5 " " " " 

i LK211 I AA 3-MW09SS-S06-0026I 26.0-26.5 ..J " 
• I ! LK212 IAA3-MW09SS-S07-0031 I 31.0-31.5 " " 

I LK213 I AA 3-MW09SS-S08-0035! 35.0-36.5 " " 
t I I I LK214 I AA 3-MW09SS-S09-0040: 40.0-41.5 " " 

I I I 

I LK216j AA 3-MW09SS-S11-00SO I 50.0-51.5 " " 

I LK215 AA 3-MW09SS-S10-00451 45.0-46.5 " " 

i lK217 'AA 3-MW09SS-S12-0055! 55.0-56.5 " " 

! lK218 ! AA 3-MW09SS-S13-0060! 60.0-61.5 " " 

I j I 
I LK220 I AA 3-MW09SS-S15-D070 I 70.0-71.5 " " 

I LK219i AA 3-MW09SS-S14-D065/ 65.0-66.5 " " 

I LK222 I AA 3-MW09SS-S17-0080 I 80.0-81.5 " " 

IlK221 I AA 3-MW09SS-S16-0075! 75.0-76.5 " " 

! I : i LK225!AA3-MW10SS-S03-0011 i 11.0-11.5 " " 
I I i I LK226 ! AA 3-MW10SS-S04-0016I 16.0-16.5 " " 

IlK227/ AA 3-MW10SS-S05-0020 I 20.5-21.0 " " 

I LK230 i AA 3-MW10SS-S08-D036! 36.0-36.5 " " 

!! I 
IlK229 i AA 3-MW10SS-S07-D031 i 31.0-31.5 " " 
I I I 

j LK231 JAA3-MW10SS-S09-D041! 41.0-41.5 " " 

" 
" 

" " 

" 
" 
" 

" 
" 

i 1------
I 
I 

" 
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Teratest Labs, Inc. 
A LeiGHTON GROUP COMPANY 

November 12.2002 

Earth Tech, Inc. 
100 West Broadway, Suite 240 
Long Beach, CA 90802-4443 

Attention: 

Subject: 

Mr. Crispin Wanyoike 

ReportlLaboratory Testing Results 
Project Name: Anomaly Area 3, Fonner MCAS El Toro, California 
Project No.: 37380/ CTO 0078 
Subcontract No.: 02S-2831-HI09/ CTO No.: 0078 
TERATEST No.: 015230 

Dear Mr. Wanyoike: 

" Enclosed please find laboratory testing results for the soil samples from the above referenced project. 
I The requested tests were conducted in essential accordance with the standard test methods listed below. 

I 
/ 

TYPE OF TEST 
Laboratory Detennination of Water 
(Moisture) Content of Soil and 
Rock 

"Chunk" Dry Unit Weight 
Amount ofMateriaJ in Soils Finer 
Than the No. 200 Sieve 

Particle-Size Analysis of Soils 
Liquid Limit, Plastic Limit and 
Plasticity Index of Soils 

Specific Gravity of Soils 
Direct Shear Test of Soils Under 
Consolidated Drained Conditions 

Laboratory Compaction 
Characteristics of Soil Using 
Modified Effort 

TEST METHOD 
ASTM D 2216 

Displacement Method 
ASTM D 1140 

ASTM 0422 
ASTM 04318 

ASTM D 854 
ASTM 0 3080 

ASTM D 1557 

Test results are presented Table 1 and the attached Data Sheets. 

ASTM: American Society for Testing and Materials. Annual Book of ASTM Standards, Section 4 
'') Construction, Volume 04.08 Soil and Rock (1),2000. 

) 
/ 

1nS1 Cowan • Irvine, CA92614-6009 
949.253.5922. Fax 949.263.8843. www.teratesl.com 



Thank you for selecting Teratest Labs, Inc. to provide laboratory testing services to Earth Tech, Inc. 
Please feel free to contact us if you should have any questions concerning these results. 

Very truly yours, 

TERA TEST LABS, INC. 
Laboratory Testing Services 

Lester Fruth, Ph.D. 
Soils Laboratory Supervisor 

Enclosures 

Mohammad Fakharpour, P.E. 
Registered Civil Engineer 

Teratest Labs, Inc. 

(J 
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Projel; .. -Name: Anomaly Area 3, Former MCAS EI Torl;,-~A Teratest No.: 015 .... __ ~ 

Project No.: 37380 I CTC 0078 Tabulated By: LF 

Client: Earth Tech, Inc. Date: 11/12/02 

TABLE 1 

SUMMARY of LASORA TORY TEST RESULTS 
Page 1 

Moisture 
Dry Density 

Particle - Size Percent 
Atterberg Modified Proctor Specific Soil 

Content Distribution 
Passing No. 

Limits Compaction Gravity Classification I 
ASTMD ASTM 0 422 200 Sieve ASTM D 4318 ASTM 01557 

ASTMD Identification 

EPA 10 Sample No. 
Depth 2216 Displacement 854 

(ft.) Method/Wax 
coated ASTM 0 1140 Maximum Optimum 

ASTM 024871 
Specimen Dry Density I Moisture ASTM D 2488" 

GR:SA:FI2 LL,PL,PI' Proc. Content 
(%) (pel) (%) (%) (pcl/ A,B.C) (%) (group symbol) 

......•.......... ' ........................................................ .............•.•.. ' ..... ' ..•...... ............... .........•. .. ' ...... , ................. .................. ~ ...... ~ ............. ............................................... ~ ...•.............. . ............................................................. .............................. ' ...........•. '.' ... ' ...•. ' ...... ....•.....•.....•...........•..............•.•........ . ...........•............ . ...................................................... ' .......•... ' ...•...•.......•..•... , ....•. ' .... ,.,., ..................... , ..................................... , ................ '.' ........... ' ........... 

LK141 AA3-TR01-S1 0-2 3.9 118.9 2:58:40 25,18,7 SC-SM 
.. 

LK142 AA3-TR01-S2 4 -10 3.3 12.5 SM ._- - . 

LK143 AAl-TR01-S3 2-8 4.5 2:71:27 125.0 I A 9.5 2.65 SM 
.' ---.~ .-----.- "---' 

LK144 AA3-TR01-S4 8 - 12 19.0 43.0 48,30,18 SM 
.-

LK145 AA3-TR03-S 1 0-4 3.9 1 :70:29 SM .---.. - f-._-. ..----- .---

LK146 AA3-TR03-S2 0-7 4.6 0:84:16 SM 
-- -- ---- '-~.- .- _ .. _--.. - -_._---

lK147 AA3-TR04-S1 0-3 2.0 8:72:20 SM 
.. _---_ .. _- f------.--- -----_. .. _-..... _--- -_ ...... ---.- -- --1--._--_ .. _.-----._-- ._-_._----_._ .. 

lK148 AA3-TR04-S1 3-6 11.3 SM· 
---'-"- 1--. 

w. ____ ,,_w' ._-._ .. _____ .-... -------_ ... _--.-- ... ---'------f--- ---_._-' ._-----
LK149 AA3-TR06-S 1 0-8 6.7 6:66:28 SM 

. - .. _. _ .... ---------_ . 
LK150 AA3-TR07-S1 2-3 5.1 9:65:26 SM -- .---. . .. - -- ------f-------.---

LK151 AA3-TR08-S 1 1 -2 3.6 115.5 37.0 _.31,19,12 118.5/A 11.5 2.64 SC --_. ..- .. _---
LK152 AA3-TR08-S2 4-5 3.9 2:79:22 SM --... ----..... --

LK153 AA3-TR09-S 1 1 -2 6.B 50.7 s(ML) --1---'--' ---. 
LK154 AA3-TR1'-S1 0-4 4.5 112.3 49.1 SM 

• LL,PL,PI = Liquid Umlt, PlastiC Limit, PlastICity Index 
2 GRSA:FI = Gravel: Sand: Fines (Percent Passing #200 Sieve) 



Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Teratest No.: 015230 

Project No.: 37380 I CTO 0078 Tabulated By: LF 

Client: Earth Tech, Inc. Date: 11112/02 

TABLE 1 (Continued) 

SUMMARY of LABORATORY TEST RESULTS 

EPAID Sample No. 
Depth 

(ft.) 

•••••••••••••••••••••••••• ' •••••••••••••••••• , ...... ' ........................... < ••••••• ; ............................ . 

Moisture 
Content 

ASTMD 
2216 

(%) 

Dry Density 
Particle - Size 

Distribution 

Displacement ASTM D 422 
Method/Wax 

coaled 
Specimen 

GRSA:FI2 

(pcl) (%) 
. ..... ,".'.'"'''''.0='' .. '.,.,',.''''''''' 

LK155 AA3-HA02 0 -1 1.5 4:74:22 
~------~----------~-------+------~------~ 

Percent 
Passing No. 

200 Sieve 

ASTM D 1140 

(%) 

Page 2 

Atterberg Modified Proctor Specific 
Soil 

Limits Compaction Gravity 
Classification 

ASTM D 4318 ASTM 0 1557 
ASTMD Identification 

854 
~ximum Optimum 

ASTM 0 24871 
Dry Density I Moisture ASTM D 2488· 

LL,PL,PI' Proc. Content 

(pcl / A,B,C) (%) (group symbol) 
.......................................... '.' .•.•. ' ...............•......... ;:; ......... ~.:.;,;:;:;;~: .•.•... .:.:;.~ ............. ~ .............................. '.' ...•...•...•.•...... 

Nonplastic SM 

LK156 AA3-HA02 3.5-4.0 11.2 128.0 SC" - ------ -- --.---~.-----.-. _._- --_ ... _-------,-"._-- .,-,-,--_._--+-----+---_._--,- -----_._---,,-
LK157 AA3-HA07 0 - 0.5 2.0 . SM'" 

r-----... --- f-------------+------- -"------- ---.----- -. --, -.------+------,---... -------+-------+-------1- .. ------
LK158 AA3-HA07 4.5-5.0 20.9 125.0 CL· 

---.~---------- ------ .... --,,-... "--- .... ------ ,-------"-- 1-._----,,----_._-,-_._._, ,---.-.. --- --.----

LK159 AA3-HA15 0-0.5 2.8 31.5 SM r-----.- ".. ---- ... ~.~ .----~------jl---.----,- -.-------+-----------r- --_ .. __ .. _-- .- ... , .. -.~,----- .--.-------.. ..-------
LK160 AA3-HA15 3.5 - 4.0 -----.-, -' -.. -... ----,----4--- 3.9 1:77:22 SM 

_ .. --------- ----_ .. -,----- --,,-"'-"'_ .... 

LK161 AA3-HA17 0-0,5 3.2 0:61 :39 SM ""1-" _ .. ---.. ----, 
LK162 AA3-HA17 

--'---,-, ........ _------"._. -------" _._-"'--"'-----_._-- ""'---------_ .. --- ... --.--

3.7-4.2 7.5 SM· 
----------. ,,- ----- ------ -------------1--_ ... _.- -" .-- - "'-----". "--'-'- "'---------_. , ,--_._-- ._"'_ .. --"''' "' ... ,,-_. 

LK163 AA3-HA25 0 - 0.5 .,,- ---------+--"''''--- -.-----I--... ----f----- ... ---. "'-. 
3.1 32.6 SM --- --'- - - .. -- --.-- --------- _ .. _--------_.-

LK164 AA3-HA25 3.5-4.0 5.3 17.4 SM 
--,---- ._---------_. --._----------- ------ ~,-----.. -,-,-- ...... ,,-_._---- . " ,,-'" --- -- --._--" . __ .- ---_._-,- -'" ._'---",---

LK165 AA3-HA27 0 - 0.5 3.8 32.7 SM 
1-----+-----------------.--- ---- -.---- ------ ----------.-.- -.-"''''----'''--- --"'---.... - ,--- .-.----,,-- - - .. -----1 

LK 166 AA3-HA27 3.5 - 4.0 B.8 1 :66:33 SM --_ ... -----"'---_._-_._--- ---- f-----,--- ... - -. - -.. ------------ ,-------- ----... --" , .. ,-.-,- - --------.. -

----1------ "'------.--, ,,---- ----+-, -------f---.------- --------- - -----·---t----- -.---,,--,--'--,----
1 LL,PL,PI = Liquid Limit, Plastic Limit, Plasticity Index 
Z GR:SAFI = Gravel: Sand: Fines (Percent Passing #200 Sieve) 

o 



:AI. TESTING PIIOGRAV ' " 

EPAID Sample Number ExpIoraUon 
LocaIiol1 

LKW AA3-TROloSl TR·OI 

LKI.2 AA3-TROloS2 TR·DI 

LKI4l AA3-TROloS3 TR-OI 

LKI .. AA3-TROt-54 TR·Ot 

LKU5 M3-TR03-St TR-03 

LKI •• M3-TRDloS2 TR-03 

LKI41 M3-TR04-S1 TR·Q4 

LK141 M3-TRQ.4..S1 TR·Q4 

LKI4I M3-TR06-S1 TR·06 

LKI50 AA3-TR070St TR·01 

LKI5t AA3·TROB-Sl lR·08 

LKt52 M3-TR08oSZ TR-08 

LKtn M3-TRO~t TR-09 

LKt54 M3-TRttoSt TR·1\ 

LKt55 M3-HA02 HA-02 

LK15$ AA3-HA02 HA·02 

LKI51 M3-HA07 HA-07 

LK1S1 M3-HA07 HA-07 

LK15t AA3-HA15 HA-15 

LK'" AA3-HA15 tiM! 

LK1I1 AA3·HAll HA·17 

LKIIZ AA3-HA11 HA-11 

LK1I3 AA3-HA25 HA·25 

LKII4 AA3-HA25 HA-25 

Ut15S AAl-HA21 HA-27 

LKlIl A.U-HA27 HA-21 

/ 
I 

""-/ 
GEOTECHNICAL LABORATORY TESTING· EXISTING COVER MATERIALS AND NEARoSURFACE FILL SOIlS 

EL TORO MCAS • ANOMALY AREA 3 (M31 

f.lfJ~~1/11!~ 11!4~¥J~~« ~ ilf . 
Oeplh (feet) Type REMARKS 

. ii:l! 'f ~//§ I i! I!! If! ! I~ jf JI I I tit I~ c1'f a' ~ .. ~ I"~ f ~.! ,. Q~ J ,. '" ~ t . c)~ ~ u If 

0·2 Bucket Ml 6) (j) G) (j) 
4·10 Bucket SP·SM G) G) 

2·8 Buckel SM ctl @ @ @ G) ~Rca8~W'W ... +2%.and 
awralea. 1. 2. and 4ksf ,,~ 

8· t2 BuW:I SC/CL (IJ t1) CD , __ 4. .'1'- S.A.e-..~ 

0·4 Bucket SM (!) & J"...,J)~~ 
0·7 Bucket SP-5M ~I 6) ~A" 1/~~ 
0·3 Bucket SM f~ (J) j,.i). I!J?L-
3·8 Buckel SM 6) 
0-8 Bucket SM OJ @ 
2·3 Budiet 8M Q] (J 

(J) (J) (f) CD (j) @ GJ 
I CDimt Shear at RC' 8~ W = w ... +2%. 8n~ 

1-2 Bucket Ml ~Saturat~. t. 2. an~ 4 ksI. shearing rale = 
UBI hllWlllilil C b 

4-5 Bucliet SM (!) 6J 
1-2 Bucliet ML 6) @ 
0-' BlIC:ket Ml (!J ~ ~ 
0-' Plastic Tube /,IL/SM (]) @ (l) 

3.5,'.0 Plastic Too. SC/Ct. (J) fP 
0·0.5 P\a$tk; Tube SM (j) 

".5.5.0 Plastic Tube SC/CL UJ (f) 
0·0.5 Plastic Tube ML/SM @ 6) 

3.5·4.0 Plas\lc TIAJe 8M (!) JP 
0·0.5 Plaslic Tube SM GJ tJ 
3.7·U PIB$1lc TullO !.ILlS'" <iJ 
0·0.5 Plastic Tube ML/8M ~ @ 

"'-

,Vle-.4.0 PlIstIc Tube LlL/SM ~~ @ 
0·0.5 Plaslic Too. t.Il/SM ~~ 0 

305·4.0 Plastic Tube SM/ML (1) ® 
.z., S ~ II I 'I 2 ". 'f 

.) 

IJ 
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EPAID LK141 LK142 LK143 LK144 LK145 LK146 LK147 LK148 

Sample No. AA3-TR01-S1 AA3-TR01-S2 AA3-TR01-S3 AA3-TR01-S4 AA3-TR03-S1 AA3-TR03-S2 AA3-TR04-S1 AA3-TR04-S1 

Depth (ft.) 0-2 4 -10 2-8 8 -12 0-4 0-7 0-3 3-6 

Sample Type Bucket Bucket Buckel Bucket Bucket Bucket Bucket Bucket 

Dark brown 
Brown silty Brown silly Olive silty Brown silty Brown silty Brown silty Brown silty 

Visual Soil Classification silly, clayey 
sand (SC-SM) 

sand (SM) sand (SM) sand (SM) sand (SM) sand (SM) sand (SM) sand (SM) 

I , 
I 

Pocket Penetrometer 
, 

... _-- .----- - I ---- . -- ------------ --- ------ -

-- W~lght Soil_:!" Rings I_Tu~~ (~I!!:_ ------_._ .. .. -------

Weight of Rings 1 Tube (gm. 
---- ------ ----- ------c------- -

Average Length (in.) --_._----1-- _ .. - >-._--_.- --. 

Average Diameter (in.) --
Wet. Wt. of Soil + Cant. (gm. 353.87 827.22 2259.65 861.26 1001.08 777.48 3768.90 72B.42 

_ Dry WI. of Soil + Cant. __ (gml 342.51 803.00 2166.60 735.90 966.40 746.40 3694.10 662.00 --_. . _. -1-----

Weight of Container (gm)_ 52.47 77.62 107.25 74.68 76.70 74.48 0.00 74.29 ._,----- .-1-----

Container No.: 
-_. ---.~-- .. -..:.=------::- -=.=:..-------.; _. __ .::--=-- ------------: .-_._------- ------ -._-

--._- . -

Wet Density ---- _.-.----_._. _._------- --------,- ------ --_._--_.- -_._-_._-_ .. - -_. 

Moisture Content (%) 3.9 3.3 4.5 19.0 3.9 4.6 -2.0 11.3 _. ------ -_._-- ._-_ .. _---------.-.... - ----.. --------' -_._--_.--- _._,-----,--_. " - ._---_._ .... - ---.---

Dry Density (pct) ------ .. -.------.---_. __ ._-_._------' ... -----_.- ---------------- ._-

Degree ot Saturation (%) .. ._- ---.. _-

" 
Project Name: ~no~aly Area 3, ForrnJ:r MC~S EI Taro, CA 

MOISTURE CONTENT of SOILS Project No.: 37380 I CTa 0078 

Teratest Labs, Inc. ASTM D 2216 Client Name: Earth Tech, Inc. 

i> ~.~=~·~t»·(';.~·~ Ol(~.":';~ (:..:.~~1'~t>.:_~";: Tested By: ACS Date: 11/01/02 .. -

MOistur----"nl xis 

(~) 



" -, 

-\ , 
, \ \ EPJ-\',u LK149 LK150 LK1b.J LK152 LK153 LK154 LK155 .156 

Sample No. AA3-TR06-S1 AA3-TR07-S1 AA3-TR08-S1 AA3-TR08-S2 AA3-TR09-S1 M3-TR11-S1 AA3-HA02 AA3-HA02 

Depth (ft.) 0-8 2-3 1-2 4-5 1 - 2 0-4 0-1 3.5 - 4.0 

Sample Type Bucket Bucket Bucket Bucket Bucket Bucket Plastic Tube Plastic Tube 

Visual Soil Classification 
Brown silty Brown silty Brown clayey Brown silty Brown sandy Brown silty Olive silty Brown clayey 
sand (SM) sand (SM) sand (SC) sand (SM) silt s(ML) sand (SM) sand (SM) sand (SC) 

Pocket Penetrometer -----

Weight Soil + Rings / Tube (gm. ---- '-- ._---

Weight of Rings / Tube ____ (gm. -----_._--------.----r----.----. -- c--- ------ ._- -_.-
Average length (in.) ------ -- _._-------_. --"' 
Average Diameter (in.) --
Wet. Wt. of Soil + Cant. (gm. 2728.50 3580.50 282.37 1683.95 532.74 483.10 801.98 126.72 

Dry Wl. of Soil + Cant. (gm.) 2562.80 3405.60 274.48 1624.30 504.00 464.72 792.50 119.31 
--'- - .. ------ --- .- ------_. --

Weight of Container (gm) __ 107.87 0.00 54.02 108.79 82.06 52.77 159.81 52.91 r-.----. ---- -- -------.. - ~--- -
Container No.: .------- -- --~- ._- ---- .... _-----_.-----

--~------ -- --1--'--- - - ._----1--- --------

Wet Density 
- - .. -. --- ------- .. - --------- .. __ ._-----_ .. . _----_. -- --_._._-----.--

Moisture CO!'tent (raJ __ . ____ 6.7 5.1 3.6 3.9 6.8 4.5 1.5 11.2 r-- -. - ------.- --------- __ ._0. ____ ._----- ----------- --~-. 
_._- -.--.- -------

Dry Density (pef) ._--- r- _.-
-~--~-.-.-- --- ._------ f-- '-c---' 

Degree of Saturation (%) _. ._-_. ._-'-_. -- - -

4 project Name: _~nomaly Area 3 .. Former ~_CAS EI TE~o, CA 

MOISTURE CONTENT of SOILS Project No.: 37380 / CTa 0078 

Teratest Labs, inc. ASTM 0 2216 Client Name: Earth Tech. Inc. .------
ib ~.t::{ ... ~·1f.'t~ (;~~~.~,;~ {:'~~AA~·>..,:.r;'1 Tested By; ACS Date: 11/01/02._ 

Mai.'U£8 Con"""_ xis 



.. 
EPAID lK157 lK158 lK159 lK16D lK161 LK162 LK163 lK164 

Sample No. AA3-HAD7 AA3-HA07 AA3-HA15 AA3-HA15 AA3-HA17 AA3-HA17 AA3-HA25 AA3-HA25 

Depth (ftl 0-0.5 4.5 - 5.0 0-0.5 3.5 - 4.0 0- 0.5 3.7 - 4.2 0-0.5 3.5 - 4.0 

Sample Type Plastic tube Plastic tube Plastic tube Plastic tube Plastic tube Plastic tube Plastic tube Plastic tube 

Visual Soil Classification 
Brown silty Olive lean clay Brown silty Olive silty Olive silty Olive silty Brown silty Brown silty 
sand (SM) (Cl) sand (SM) sand (SM) sand (SM) sand (SM) sand (SM) sand (SM) 

Pocket Penetrometer ----- -- -

Weight Soil + Rings J Tube (gm. 
-~-. "--'--~'- -

Weight of Rings 1 Tube (gm. 
------~ _._--_._--- -.-.----.-----_. --_ .... _-

Average length (in.) ---' -- t-- --

Average Diameter (in.) 

Wet. Wt. of Soil + Cant. (gm. 449.36 86.39 485.32 371.48 417.26 422.69 407.74 507.35 

Dry Wt. of Soil + Cont. (gm.) 441.93 80.62 474.04 360.20 406.67 398.43 397.94 485.49 

Weight of Container (gm) 76.73 53.05 75.83 72.10 76.82 76.98 79.17 76.65 
-<-- -.- ---r---

Container No.: 
.- t----. .-- .•. -- -- - -.... -- -- --=--=::..:=: 
Wet Density -----_._---- -- --- --- ._----- .- e-_________ -----_. -------

Moisture Content (%) 2.0 20.9 2.8 3.9 3.2 7.5 3.1 5.3 _ .. 
--,~- . - ._----_ .. _- f--.. - ------------ .._.-

Dry Density (pct) -_._--.' . -~ ".'- ... ---_ . 

Degree of Saturation (%) .- --

" 
Project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

-----.. ---'-_.'-
MOISTURE CONTENT of SOILS Project No.: 37380 / eTa 0078 

Teratest Labs, Inc. 
ASTM D 2216 Client Name: Earth Tech, Inc. 

.~-~ 

;t. '.~::·:":':)'·~~:~~S (;R(.~';r:. C<:ts..1'h.~~ Tested By: ACS Date: 11/01/02 ------ ------



...--, . 
"- _/ -'---- -~/ EPAIU LK165 LK166 ! 

" 
~ 

Sample No. AA3-HA27 AA3-HA27 

Oepth (ft.) 0- 0.5 3.5 - 4.0 

Sample Type Plastic Tube Plastic Tube 

Visual Soil Classification 
Brown silty Olive silty 
sand (SM) sand (SM) 

Pocket Penetrometer 

Weight Soil + Rings I Tube (gm. .-_._-- ._-- -

Weight of Rings I Tube (gm. 
--~- ... -- ,---- ------ ---. --~----1-------------- --

Average Length (in.) 
/---- -- f- --!-._- - ------

Average Diameter (in.) 

Wet. Wt. of Soil + Cont. (gm. 517.46 411.89 

Dry Wt. of Soil + Cont. (gm.) 501.40 384.71 
-1-----.-- --- ----

Weight of Container (gm) 74.36 76.66 - -- .- ----_ .. - ------1---

Container No.: - -.. ----=~-r-----~== 1---- -- f------. --= t:=-- --- ----- .. - f---- --

Wet Density -------- ----- f------- f----- ------- f-------------- f---. --------- ----------- --_._----

Moisture Content_ (%) ___ 3.B B.8 
'"- - ._-- ------ --- ---- ---.. --~ -- .... --'---" . f---------- ~-------

Dry Density (pct) --- --f---.. -r---------f--. --

Degree of Saturation (%) - ---- - --'. - .. - - .. -- - --

4 Project Name: ~nomaly Area 3, Former MCA~_~I Toro, fA 

MOISTURE CONTENT of SOILS Project No.: 37380 I CTO 0078 --

Teratest labs. Inc. 
ASTM 0 2216 Client Name: Earth Tech, Inc. ,------

l+ t \: : .~,:,q ~;- ~ .r; VI: ~~H': F' {~{aH.1S" h. ~:r~ Tested By: ACS Date: 11/01/02 -

Moisture Con""',_xls 



Boring No. LI< 151 LI< 141 LK 154 LK 158 LK 156 

SampJe No. AAJ-TR08-S1 AA3-TR01-Sl AA3-TRll-S1 AA3-HA07 AA3-HA02 

Depth (ft.) 1.0-2.0 0.0-2.0 0.0-4.0 4.5-5.0 3.5-4.0 

Sample Type Chunk Chunk Chunk Chunk Chunk -

Brown clayey 
Dark brown 

Brown silty Olive lean clay Brown clayey 
Visual Soil Classification silty, clayey 

sand (SC) 
sand (SC-SM) 

sand (SM) (CL) sand (SC) 

Weight of Sample (g) 306.03 564.27 804.66 43.75 94.82 ---

Weight of Waxed Sample (g) -- e-' 
313.92 575.92 822.49 45.23 96.79 

1---. _.,--

f-YIJeight of Waxed Sample in Water (g 145.50 277.80 374.40 25.50 53.00 
"--1--'------ _ .. _----

Specific Gravity of Wax (g/cm3) 0.89 0.89 0.89 0.89 0.89 
--f-- .-f--- ,-,----

Wet Weight of Soil + Container (g) 282.37 353.87 483.10 86.39 126.72 --
_.Dry Weight of Soil + Container (g) 274.48 342.51 464.72 80.62 119.31 -- ,---- --

Weight of Container (g) 54.02 52.47 _ 52.77 __ ___ 53.05 52.91 
,- ---

Container No. 

I---'W..:cec::.t=-:D::..:e=n=s=ityL--______ , ___ ' ---l_...::1=1.::.c9.-=-68=----+-_.---=1=2,:3~.5::.::3~,_+_--:1:.::17.:..:.:::..30=--__+_--=-15::::1:.:.:.1::.::0~-I-_..:1:..;4:=2=.3,.::.1 __ -t--------l-----,---

_M-,-o-,-Is.::.:tu=r-=-e -=.C..:::..c0n:.:.,:t=e,n'-Ct:,-,CO[()t _____ . ____ 3_. 5_S ___ .. _ .. _ ,_~3=_ • ..:::..c9_=2~-+-__ 4..::.::..:.4:..::6=_ __ ._ 20.93 11.16 

Dry Density (pet) ,_ .. , ____ . ___ --'-_1_1~~_.5 _________ 1_1-'-CS.=9 ___ [.!!2.3 __ ...... -_' '=1=2=5=.0==:===1_2-S=.=0 __ -_-=-=~_~_----~_-__ ----~~_-_,-, _~-_--_'--

Teratest Labs, Inc. 

/_ .. '\ 
\_-j' 

MOISTURE & DENSITY of 
"UNDISTURBED" CHUNK SAMPLES 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA 

Projl*t No.: 37380/ ero 0078 

Client Name: Earth Tech, Inc. - Honolulu, HI 

Tested By: ESS Date: -=.1=1/..:::..c08::!.../0.:..:;2:.... __ 

Chunk Mo;slUfP ~ -ityx/s 

( \ 
,_.--J 



/-­

r---I 
\ / 

EPA-ILl 

Sample No. 

Depth (ft.) 

Sample Type 

Visual Soil Classification 

LK142 LK144 

M3-TR01-S2 M3-TR01-S4 

4-10 8·12 

Bucket Bucket 

Brown silty Olive silty 
sand (SM) sand (SM) 

I' 

~_.:l51 LK153 

M3-TROB-S1 AA3-TR09-S1 

1-2 1-2 

Bucket Bucket 

Brown Brown sandy 
clayey sand 

(SC) 
silt s(ML) 

'-r 

LK154 LK159 LK163 \ ~ 
'---~ 

AA3-TR11-S1 M3-HA15 AA3·HA25 M3-HA25 

0-4 0-0.5 0-0.5 3.25-4.0 

Bucket Plastic Tube Plastic Tube Plastic Tube 

Brown silty Brown silly Brown silty Brown silty 
sand (SM) sand (SM) sand (SM) sand (SM) 

Moisture Correction 
i --- -- --.- -- - ----- -------r-------,------,.------,------r-----I 

Wet Weight ~f ~.Oil + Container (gm.) I _ O.gg_ _ __ O~Q... __ --I __ __=O:..:..:.O::...:O ____ I--_ 0.00 __ +--__ O_.O_O_--+-__ O_.O_O __ +-___ O~.O....:.O _ _I_-O-.-OO-__I 

Dry Weight9.!...~oil :!:..C~nt~i,,~r _ (9.~.L ___ I. ___ O_~_ 0.OO __ +-----'-0.-=-00=----+_-=0:.:.:.0:.:0=-----+._-=O:..:.:.O:.:0~ __ I_--9.00 0.00 0.00 

I_W_e...",ig:...ht_o_f_c_o-,-nl.:.....a_in'-.e_r ____ (gI!1L ______ f-- ___ ---'-1 :...:..0_0 __ 1-__ 1:...:..0:..;°=-_____ . ..:.1 :.=.0-=-0_-+-_1:....:...0::....:0=--__ +-__ 1._0_0 ____ ._.1.00 1.00 ___ . __ 1_.0_0_-1 

_ Moisture Content (%) ___________ .. ____ 0_.0o __ +----=.0::...:.0~ __ f__-0.0~--~:--00--+-----'0.-00_- _ '-__ .o_.O_O ___ f-. __ O_.O'!.... .. ' '-___ 0....:..0:..;0_.-1 

Container No.: 

Sample Dry Weight Determination 
----~-----~- ----,,-------- ---------,--------.----------1 

Weight of sample + Container_Jpm->. ____ +-__ 8_0_3._0_0 __ 525.09 _+-._29_7..;..0'--2 __ t-_5_07'--.0.:._9_+---_4.:.....B::....:.7..:..:.0:.::2~+_4 7 4.04 397.94 __ -+-__ 4_8_5_.4_9--1 

Weight of Container (gm.) ________ 77.62 __ f-.- 74.68 .__ 76.0~_ _82_._o6_-1-__ 74_._6o ____ r' 75.83 79.17 76.65 ---------\-------

Weight of Dry Sample (g~l_ 

Container No.: 

_ _____ -+-. .:.7=25::..:..._~_~_+--~50.41 ___ 220.96 ____ 425.0~ _____ 4_12_.4_2 ____ _+_-3-9-8-.2-1 .. --_1__ .. 31-8.-77 ___ 408.84 

After Wash 1--------.. -----------------.--..... -------- ------.---------- -----------,-----.-.------ --------,------- .----- ----
Dry Weight of Sample + ~on!ainer (gm) 712.60 331.52 215.23 291.41 

------ -- .---------f--. .. 
284.50 348.49 293.98 414.43 

--.----1--.;..:..---- i--------I 

Weight of Container (gm) 77.62 ---------_ .. _---_._-----_ .. _- 74.68 ____ 76_.0.~ ______ 8=-=2:.:..:.°::...:6:..._-1- __ 7....;..4._6_0 ____ ... .:.....7_5._8_3 __ I_._7~lL __ ,-__ 7_6.6_5 .. _ 

Dry Weight of Sample (gm) 634.98 256.84 139.17 209.35 209.90 272.66 214.81 337.78 

_ % Passing No. 20~_ Sieve _______ --I ___ 1_2_.5_-+-__ 4_3_.0_ 37:....0_+--=5_0.::....:.. 7_+-_4....::....9:...:..1~-+ ___ 3_1_.5_+-_3_2._6 _____ 17._4 __ 

% Retained No. 200 Sieve B7.S 57.0 63.0 49.3 50.9 68.5 67.4 82.6 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

PERCENT PASSING No. 200 SIEVE Project No.: 37380 I eTa 0078 

ASTM D 1140 Client Name: Earth Tech, Inc. 

Tested By: ACS Date: 11/01/02 ---------

- 200 LK142 - LKI64_xl. 



EPAID LK165 

Sample No. AA3-HA27 

Depth (ft.) 0-0.5 

Sample Type Plastic Tube 

Visual Soil Classification 
Brown silty 
sand (SM) 

Moisture Correction 

Wet Weight of Soil + Container (gm.) 0.00 

Dry Weight of Soil + Container (gm.) 0.00 

Weight of Container (gm) 1.00 

Moisture Content (%) 0.00 

Container No.: 

Sample Dry Weight Determination .- . . 

. Weight of Sample + Container (gm.) 501.40 

Weight of Container (gm.) 74.36 
- ._----- -----

Weight of Dry Sample (gm.) 427.04 
. . .... _-._----. --- f-. 

Container No.: 

After Wash 
. - .. ~, .. ... _-

Dry Weight of Sample + Container (gm) 361.73 
'-- ------

Weight of Container (gm) 74.36 .---.--. '-_ .... _--- --_. __ .. _- ._------c------_ .. -
D~WeiQhtofSample (om) 287.37 

% Passing No. 200 Sieve 32.7 
. 

% Retained No. 200 Sieve 67.3 ., Project Name: Anomaly Area 3, Former MCAS EI Toro, CA 
.. -.. -

PERCENT PASSING No. 200 SIEVE Project No.: 373801 eTa 0078 

T~srat$st Labs, ~nc, ASTM D 1140 Client Name: Earth Tech, Inc. 

A J.t~~~{~··:)!,~ ';.;~~(:r~~.: $:(;.~~,?;.:\.~?~ Tested By: ACS Date: 11/01/02 -_ . 
. . ." .-



) 

) 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Project No.: 373801 CTO 007B Checked By: _L_F __ 

EPA 10 LK141 Depth (ft.): 0-2 

Date: 11/01/02 

Date: 11/11/02 

-=.;...'-'----- ------
Sample No.: AA3-TR01-S1 

Visual Sample Description: Dark brown silty, clayey sand (SC-SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 788 Wt. of Air-Dry Soil + Cant. (gm.) I 0.00 
I 

Wt. of Air Dry Soil+Cont.(gm.) 365.46 Wt. of Dry Soil + Cant. (gm.) 
i 

0.00 I 
I , 

Wt. of Container (gm.) 75.35 wt. of Container No. __ (gm.) ! 1.00 , 
r-

Dry Wt. of Soil (gm.) 290.11 Moisture Content (%) , 0.00 , 

Container No. I 788 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) l 252.48 

i 

Wt. of Container {gm.} I 75.35 I 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 177.13 

U. S. Sieve Size Cumulative Weight ! Percent Passing I I 

I (in.) (mm.) Dry Soil Retained (gm.) l (%) 
...... .... ... , .... -............. :. ........... ...... .... , ............. , ..... .. : ........ -..... ............................. , ..... ....• ,.:.:.:.: ................................. . ............... ' .... , . -...... .. ..",.: .: ............. : ..... . ......... -.... . .. "-"-"" 

6" 152.400 0.00 i 
i 

3" 75.000 0.00 
I 
i 

1 1/2 37.500 , 0.00 [ 

3/4" 19.000 0.00 I 
3/B" 9.500 0.00 100.0 

#4 4.750 5.11 98.2 

#8 2.360 9.60 96.7 i 

#16 1.1BO 18.09 93.8 
I 
I 

#30 0.600 37.35 B7.1 

#50 0.300 69.04 76.2 

#100 0.150 124.91 i 56.9 
I i #200 0.075 i 175.19 39.6 

PAN 

GRAVEL: 2% Liquid Limit: 25 
SAND: 58 % Plastic Limit 18 

FINES: 40 % Plasticity Index: 7 
GRP. SYMBOL: SC-SM CU = D60/010 = 

Cc = (030)2/(060"010) = 

Remarks: 



60~--------------------~--------------~ 

For classification of line-

50 grained soils and fine-grained 

fraction of coarse-grained soils " I CHorOH 

·"A" Line 

".'''/-
! 
I 

j
J 

MLorOL 

MH arOH . 10 
, 1-----:-:-:---4........,. 
.. ~;..l ...... 

a / 
o 10 20 30 40 50 60 70 80 90 100 

Liquid Umit (LL) 

I GRAVEL i SAND FINES 

I COARSE [ FINE I CRSE MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 

90~+++4-+~--~+HH-~~-+---+~~++~+-~--~~~+-~+------~ 

80~++~~!--~+r~~i! +-+--+~IH"~~~~---rrHI+++I~~~ 
I I

I I ! I I i
l

l
l ! )1\.; i 'II ;1" il I I[ 

) t iii i I I ! \ I !, J i! , i i 
70+H~~~~~---H+rr+~~~--~+H4-r+~~----H+~~~-+---~ 

~ I II i 1,1 illl,I, II! 111'['1: 11 ili;:I;! I 
8 60 +H+tl-ll_+-It-I ~! -----;I-t+r It-t---t-~~---t'~! I~i-t;~!r-r-I --r-i -t-r--!H;! -r-! +1 +' ~Ir-tl--i-1 __ -1 

~ II!I 1'1 li
l
,III.1 11 I, I III:!! II, i i i\I!lii! Iii! 

~ 50+H~4-r-~4---~+rr+--t-~~'---+hlH'-I!-r+-ri -+--~II-t!+!+'+I+;~'~--+I--~ 
~ ! I I'! j! I \ ", II 
~ 40 +H-t+-!-+-~-+!--ttTH~,r--+-+--ttt-lll IH-t,-t--t-" -+---rr-.J1-H-1-T1-+--+---t 

~~~ 30+H-~~~)-~1 --~HH~r-+~--~~+I~I-r-!+---~I++'~Ir+ !I~-+---t 
: J' :: II II ,I iii I!! !! I 

20~MI~I~-'--'I:~II'I~IIII~I!'+I·+I!~~ttHi+.rrl,'~II--~!:~1:[+;~I 1~~I!~--t 
10~MHi_~i!~--~~~-r~--~~!~!~+-~--~I~:~'+!+:~;-+-4--~ 

II ;', iii! ! II! 11; 11! I I I 
o~~----------~~~~~~--~~~--~~--~~--~~--~~ 

100.000 

EPA 10 

10.000 1.000 
PARTICLE - SIZE (mm) 

0.100 0.010 

LL,PL,PI ! Sample No.: I Depth (ft.): Soil Type I GR:SA:FI I 
1--------- _.-_ .. ----j----------I---------+--------+--------I 

LK141 I AA3-TR01-S1 I 0-2 SC-SM 2 : 58: 40 I 25, 18, 7 

Visual Sample Description: 
Dark brown silty, clayey sand (SC-SM) 

Project No.: 37380 / CTC 0078 

Anomaly Area 3, Former 
MCAS Ef Toro, CA 

!:J 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE / ) 
ASTM 0 4318, 0 422 ~) 

11-02 

SA LK141.xJ~ 



, 
/ 

'\ 

--) 

Teraiest Ulr;~~.ifl{; . 
... ~.t: •• ~.'qr~)( ~.1t~~~ .cm~~""'~ 

Project Name: 

Project No.: 

EPA 10: 

Sample No.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS 

373801 CTO 0078 Checked By: LF ..:::c... __ 

Date: 11/01/02 

Date: 11/08/02 

LK143 Depth (ft.): .=2...,:-8:..--__ _ 

AA3-TR01-S3 

Visual Sample Description: Brown silty sand (SM) 

! Moisture Content of Total Air - Dry Soil 

Container No.: 936 Wi. of Air-Dry Soil + Cant. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 2166.60 Wt. of Dry Soil + Cant. (gm.) 0.00 1 
, 

Wt. of Container (gm.) 107.25 Wt. of Container No. (gm.) -- 1.001 

Dry Wt. of Soil (gm.) 2059.35 Moisture Content (0/0) 0.00 

Container No. I 936 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 1619.40 

Wt. of Container (gm.) 107.25 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 1512.15 

U. S. Sieve Size 

(in.) I 
........ , ... --.. , ... :.:-' ....... ......... :. 

6" 

3" 

1 112 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

(mm.) 
.." .................... ................. :-. .-.: ...... , .... 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

2% 

71 % 
27 % 

SM 

Cumulative Weight 

Dry Soil Retained (gm.) 
. :-: ....... : .. , ........ _.- . . .... ,., .... , .... ............. , ... : ... . ... 

0.00 

0.00 

0.00 

13.39 

22.23 

33.08 

55.24 

152.62 

400.26 

854.64 

1275.65 

1508.30 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 

I 
~ 

.............. :.: ... ; 

I 
I 

I 
I , 

I 

CC = (030)2/(060*010) = 

Percent Passing 

(0/0) 
.-....•.. ' .. . ........ :., .. : ... : ..... : ............ ...... . ................. ; .. ; .... ';.; . 

100.0 
I 

99.3 

98.9 

98.4 , 

97.3 

92.6 

80.6 I 
! 

58.5 

38.1 

26.8 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material 
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For classification of fin .... 
grained soils and fine-grained 
fraction of coarse-grained soils 

.' / 

ClorOl 

CHorOH 

, 1-----'-----
• ~:L.~ __ ._ MlorOl 

o / 
o 10 20 30 40 50 60 

liquid limit (ll) 

MHorOH 

70 80 90 100 

I GRAVEL I SAND FINES 

I COARSE I FINE 1 CRSE j MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 lIZ' 3/4" 318" #4 #8 #16 #30 #50 #100 #200 

80 I 
; 

70 

I 
I I : I 

i 
i 

I ! ! 
I 

i 

60 

50 

40 , 

30 

20 

10 

I 
0 

I 

100.000 10.000 

EPAID: Sample No.: 

LK143 AA3-TR01-S3 

I I : 

I I 

1\ 
\ 

I " 

I : \' 

I ~ 
i 

I ! I 

I i I J I 
1.000 

PARTICLE - SIZE (mm) 

Depth (ft.): Soil Type 

2-8 SM 

I 

I 
1 I I 
I I 1 
. I I ! I 
I i I I ' 

i : I i I I 
j; I I 

I 
i I 

I i I 
! I'll I Ii: 

0.100 

GR:SA:FI 

I 

! 
i 

2 : 71: 27 I 

I 
i 

0.010 

LL,PL,PI 

N/A , , 

Project No.: 373801 eTO 0078 

Visual Sample Description: 

Anomaly Area 3, Former 
MCAS EI Toro, CA 

Brown silty sand (SM) 
ATTER8ERG LIMITS, PARTICLE - SIZE CURVE 

ASTM D 4318, D 422 

11-02 

SA LK143.xl$ 

./ "-
) 
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Project Name: 

Project No.: 

EPA 10: 

Sample No.: 

PARTICLE·SIZE ANALYSIS of SOILS 
ASTMD422 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 1 CTO 0078 

LK145 

AA3~ TR03~S1 

Tested By: 

Checked By: 

Depth (ft.): 

ACS 

LF 

0-4 

Visual Sample Description: Brown silty sand (SM) 

, 

Date: 11/01/02 

Date: 11/07/02 

Moisture Content of Total Air - Dry Soil 

Container No.: V-1 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 1000.22 Wt. of Dry Soil + Cant. (gm.) 0.00 

Wt. of Container (gm.) 108.96 Wt. of Container No. __ (gm.) 1.00 

Dry Wt. of Soil (gm.) 891.26 Moisture Content (%) 0.00 

I 
, 

I Container No. i V-1 . 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) I 745.50 

wt. of Container (gm.) 108.96 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 636.54 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) (%) 
......... : ............. ....... : ...... ., .. , ... :.:-..... . . " .....•................. -...... . .............. : ." ......... :' .. :.: .... ; .. -.... . -... -- .. :: .................... : ...... , ...... . ...... -•... ;.;.;.; . .......... ". " . . ......... -.. ".~.' . . ...... . ........ :- ......... 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 100.0 

3/B" 9.500 8.02 99.1 

#4 4.750 11.23 98.7 

#8 2.360 26.15 97.1 I 

#16 1.180 72.36 91.9 

#30 0.600 158.51 B2.2 

#50 0.300 314.51 64.7 

#100 0.150 I 497.60 44.2 

#200 0.075 632.72 1 29.0 

PAN i 

GRAVEL: 1% Liquid Limit: 

SAND: 70% Plastic Limit 

FINES: 29 % Plasticity Index: 

GRP. SYMBOL: SM CU = D60/D10 = 

Cc = (030)2/(060*010) = 
Remarks: 

, 
I 

I 



60 
For classificalion of fine-

.' 

grained soils and fine-grained 
.. ' -

50 
fraction of coarse-grained soils -/ CHorOH c::: I 

;;40 "A" Lone \ 
GI .' 

'C 

=30 -CLorOL , 
~ -' --U / 
ii20 ,/-.. /' 
c::: /' 

10 
.' MHorOH .-, 

.. ~Cl'ML -- , MLorOL 

a 
0 10 20 30 40 50 60 70 80 90 100 

Uqulcl Urnit (LL) 

GRAVEL I SAND FINES 

COARSE I FINE i CRSE MEDIUM I FINE i SILT 

U,S. STANDARD SIEVE OPENING U.S, STANDARD SIEVE NUMBER HYDROMETER 
3,0" 111Z' 314" 3/8" #4 #8 #16 #30 #50 #100 #200 

100 
re. 
~ I Iii I 

I 90 
i I I 

I !. I I 
I 

I II' )~ I j 
I 

80 , 
J 

I \ I I ! i II 
i I I I 

11 
I 

i I I 
70 

I I! i 
{ r \ !! [I! i I 

! , 

I II I 
l-

I I 
! :::t: I I I I ~ C) 60 

, ,I : ! 11 
iLi 1III ! ! ! i 

j 
I 1\ ,I ii' I ! 

f 
I t' 

== I I I 
I 

>- I : I I , I I 50 ; 
In 

I I \ ) a: 
I UJ i z 40 i 

" u:: 
I \ i I l- I I z I 

UJ 30 I ! 
0 I !II a: 
w II c.. 

20 
I I I I I i! I 

10 I I I I I I i I 

j I j j i I i ! I 
j 

0 Iii 
100.000 10,000 1.000 0.100 0.010 

PARTICLE - sIZe (mm) 

EPAID: Sample No.: I Depth (ft.): Soil Type I GR:SA:FI I LL,PL,PI 

LK145 AA3-TR03-S1 0-4 : SM 1 : 70: 29 i N/A • , 

:t Project No.: 37380 I eTC 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
-rf::r8j{~::i t~Z$. ;;!~: MCAS EI Toro, CA .. '.' .~: ..... :. :":~' .. '" .:~.~. ,..,. 

Brown silty sand (SM) 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE / 

( 

ASTM D 4318, D 422 \ 

'-
11-02 

SA LK145.x/3 



./ ,\ i(Hah::st Uln~~. ;OC. 
) ,Ii, -:~,;.:;..,lr~" 1!.lit~~P~,¢«~",~: 

'-. -_/ Project Name: 

Project No.: 

EPAID: 

Sample No.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

37380 1 CTO 0078 Checked By: LF 
LK146 Depth (ft.): 0-7 

AA3-TR03-S2 

Visual Sample Description: Brown silty sand (SM) 

Date: 11/01102 

Date: 11/07/02 

Moisture Content of Total Air· Dry SoH 

Container No.: 910 WI. of Air·Dry Soil + Cant. (gm.) ! 
0.00 ! , 

wt. of Air Dry SOil+Cont.(gm.) 746.40 Wt. of Dry Soil + Cant. (gm.) I 
0.00 I 

wt. of Container (gm.) 74.48 wt. of Container No. __ (gm.) I 1.00 

Dry wt. of Soil (gm.) 671.92 Moisture Content (%) i 0.00 

Container No. l 910 

After Wet Sieve 
Wi. of Dry Soil + Container (gm.) I 643.70 

WI. of Container (gm.) I 74.48 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 569.22 

" U. S. Sieve Size Cumulative Weight 
) I 

./ (in.) (mm.) Dry Soil Retained (gm.) 

I Percent Passing 

(%) 
.......................... ... :.:.:-: .•.•.. . , ........ ........ , ................ ................. :.; .. , .................... 

6" 152.400 0.00 

3" 75.000 0.00 

1 112 37.500 0.00 

3/4" 19.000 0.00 

3/8" 9.500 
i 
I 0.00 I 100.0 

#4 4.750 I 1.97 
I i 

#8 : 2.360 4.80 ---_. 

I 99.7 I 
I 

I 99.3 
I 

#16 1.180 29.55 i 95.6 

#30 0.600 96.25 85.7 

#50 0_300 251.60 62.6 ----
#100 0.150 

I 
460.26 31.5 

#200 0.075 566.18 15.7 

PAN 

GRAVEL: 0% Liquid Limit: 

SAND: 84 % Plastic Limit 

\ FINES: 16 % Plasticity Index: 
! 

-_/' GRP. SYMBOL: SM CU = 060/010 = 

Cc = (030)2/(060"010) = 
Remarks: 
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For classification of fin .... 

50 grained soils and tine-grained 
I 

f" 
fraction of coarse-grained soils , i CHorOH I 

;;40 \ 
/"A"l,ne 

II 
'1:1 .-
.: 30 Cl or Ol 
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." MHorOH 

, 
.~'1.'''' ~ Ml or OL 
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0 10 20 30 40 50 60 70 80 90 100 
Uquid Urnit (LL) 

I GRAVEL SAND I FINES 

I COARSE I FINE CRSE I MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 11Z' 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 

100 

r !~ ~ I 
i I 1 90 

I 
, 

~r\ /1 i! I I 
, I I j I 

80 

I 
' I I 1\ II I: I ! I I 1 I I 
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70 

I. I! : I j i 
, I \ I 

111111/ 
i .... ! I i 

:%: : I 
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Cl 60 
, 

iij 

~ II 
' j 
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;: I 

i I i >- 50 m \ I a:: 
UJ 
2: 40 i 
~ :\ I .... I I 
2: ! I I 
UJ 30 0 , 

\ i 

I I c:: I I ! UJ i 
i I c.. I 

, 
20 

I 
, 

I 
! 

~ 1 i I 10 I l I , 
) I I 

0 
! 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

EPAID: Sample No.: Depth (ft.): Soil Type GR:SA:FI LL,PL,PI 

LK146 AA3-TR03-S2 0-7 SM o : 84: 16 N/A , , 

~ 
Project No.: 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
l!3r.;i:::-;t t;:,:;, ::K: MCAS EI Taro, CA 

• 'o' •• }:.~.~:, : •• :~,.~ ... :-"" ....... 

Brown silty sand (SM) 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE , 

ASTM D 4318,0422 
'-~) 

11-02 

SA LK 14(1.1<1$ 
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~l 

Teratest lab~ ... inc 

PARTICLE - SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: 

Project No.; 

EPAID: 

Sample No.: 

Sample Description: 

Anomaly Area 3. Former MCAS EI Toro, CA 

37380 1 CTO 0078 

LK147 

AA3-TR04-S 1 

Brown silty sand (SM) 

Calculation of Dry Weights Whole Sample Sample -#4 Moisture Contents 
J 

Container No.: EZ-8 738 Wt Air-Dry Soil + Container 

Wt. Air-Dry Soil + Container 3768.90 804.54 Wt Dry Soli + Container 

Wt. of Container 0.00 75.64 Wt of Container 

Dry Wt. of Soil 3768.90 728.90 Moisture Content (%) 

Container No.: 

Smaller Sample -#4 Material Wt. of Dry Soil + Cont. (gm.) 

After Wet Sieve Wt. of Container (gm.) 

I 
i 
I 
f 
I 

Tested By: ACS Date: 11104/02 

Input By: RA Date: 11107/02 

Checked By: LF Date: 11/07/02 

Depth (ft): 0.0-3.0 

+#4 -#4 

0.00 0.00 

0.00 0.00 

1.00 1.00 

0.00 0.00 

738 

647.20 

I 75.64 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 571.56 

U. S. Sieve Size 

(in.) 
; ....... ........ , ....... , ..... .............. : ..... ...... , ..••. : ..•....... 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

I Cumulative Weight of Dry Soil Retained 

(mm) Whole Sample Small Sample -#4 
.... , .... : ........................ ........... : ... : •.. -... ,. . .. : .... : ......... " ............... : ............ -.-.. -.... :.,.: .. _ .. -...... 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

! 

8% 

72 % 
20 % 

SM 

0.0 

110.44 

151.75 

265.24 

318.32 

, 

22.22 

77.95 

194.49 

363.32 

497.35 

570.94 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 

Cc '" (030)2/(060*010) 

Percent Passing 
! 

(%) i 
, ......... .: .... .; .. -... .. . .... ,.-':.: ... :.;-, ..... -... , .. .." . ..- .....• -..... :-.... 

I 
i 100.0 
I 

! 97.1 

96.0 

93.0 

91.6 

88.8 

I 81.8 

67.2 

I 45.9 

i 29.1 

19.9 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material. 

.-..... " .... 
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For classification of fine-gralned , , 

soils and fine-grained fraction of .' 
/ 

50 
~ 

coarse-grained soils , , .' CHorOH "A" LINE 
-;;40 .' 
III 
'tJ " 

.5 30 
.' 

>-:= ... 
u CLorOL /' 

:;; 20 /,/ MHorOH .!! , 
D. .' 

10 
, 

7 
oM!.. .' ML orOL . 

0 
0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 

I GRAVEL SAND 1 FINES 

I COARSE FINE CRSE MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 1/2" 3/4" 318" #4 #8 #16 #30 #50 #100 #200 

100 
... -... I ! i I I I 

If i i f r-- -L.! I I I i I ! 
90 . i , -.... 

~ I I 
I I! ! I I 

I , I 
I I , 

I 
80 

: I I 
r 

, 
i ~ l 70 

\ i I I 
I 

I I- ! 
~ I' 
C) 60 I 

I 
1\ 

Iii 
I : iii I , 

:;: I I I I i 
! I ! \ I t 

, 
~ 50 

I • 

I I, 
i 

i ! i 
, 

!~ 
I .:, I I i I 

0:: I i i 
11111 ! I IIJ I ~ 40 I 

U. I 

I 
I 1\ I! I I l- I 
! . i I I , :z 
f r\ ~ 30 , , I 

1 '" i 0:: ! i 
IIJ [ Iii I a. I 

, 
20 

I : :1 
I I l 

I 

I 10 
!', ' 

I 
! 

.. 
j ! 

! I ! I I I .. 
I 

I i i i 'i' ! 
, 

I ! i I . : 
i : ; i I ~ ! I , 

0 
, 

100.000 10.000 1.000 0.100 0.010 
PARTICLE" SIZE (mm) 

I Sample Depth Soil Type GR:SA:FI , Ll,PL,PI 
EPAID No. (ft.) (%) l 
LK147 AA3-TR04-S1 0.0-3.0 SM 8:72:20 i N/A i 

Sample Description: ~ ! Project No.: 37380 I eTO 0078 
I j Anomaly Area 3, Former 

Brown silty sand (SM) 'r,t:':j:f::,~ ;.:f?::i, ~:;r;. 
MCAS EI Toro CA •••.•• : •• ~ ......... .:- ..... ", ..... y ••••• 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, 0 422 

11-02 

/ '" , \ 

~J 



"-\ 

) 

I 

I 

Project Name: 

Project No.: 

EPAID: 

Sample No.: 

Sample Description: 

Calculation of Dry Weights 

Container No.: 

Wt. Air-Dry Soil + Container 

Wt, of Container 

DryWt. of Soil 

PARTICLE ~ SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3. Former MCAS EI Toro, CA 

37380 1 CTC 0078 

LK149 

AA3-TR06-S1 

Brown silty sand (SM) 

Whole Sample Sample -#4 Moisture Contents 

4-6 I 741 wt. Air-Dry Soil + Container 

2562,80 621.92 Wi. Dry Soil -+- Container 

107.87 76.50 wt. of Container 

2454.93 545.42 Moisture Content (%) 

Container No.: 

Tested By: ACS 

Input By: RA 
Checked By: LF 

Depth (ft): 

, 
+#4 

! 0,00 

0,00 

1.00 

0.00 

Smaller Sample -#4 Material Wt. of Dry Soil + Cant. (gm.) 

After Wet Sieve Wt. of Container (gm.) 

lory Wt. of Soil Retained on # 200 Sieve (gm.) 

Date: 11/05/02 

Date: 11/07/02 

Date: 11/07/02 

0.0-8.0 

-#4 

0.00 

0.00 

1.00 

0.00 

741 

465.03 

76.50 

I 388.53 

U. S. Sieve Size I Cumulative Weight of Dry Soil Retained Percent Passing 

(in.) (mm) Whole Sample Small Sample -#4 (%) 
............ : ............................ :.:- ................... , ....... : ........................ ; ........ -.. ,.: .......... , ...... , ............ ; ...................................... ;.... ............... ; ... ; ..... :.: .................................................... : ............... ,. 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

152.400 i 
75.000 j 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

6% 

66 % 

28% 
SM 

0.0 

0.00 

67.28 

107.00 

139.71 

i 

i 

11.45 

40.89 

99.81 

203.34 

315.35 

386.25 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 0601010 

Cc :: (030)2'(060'010) 

100.0 

J 97.3 

I 95.6 

94.3 
! 
i 92.3 

87.2 
; 77.0 

59.1 

I 39.8 

! 27.5 

1 

Insufficient sample mass available to meet the ASTM specification for this material. 
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For classification of fine.grained 
soils and fine-grained fraction of 
coarse·grained soils 

CL orOL 

.M! ML or OL 

/) CHorOH "A" LINE 

I 

MH arOH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid limit (LL) 

GRAVEL SAND FINES 
COARSE i FINE CRSE MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 3/8" #4 #8 #16 .30 #50 #100 .200 

100TM~~~r-~---m~II~-r~---rTn~'-~~~+-~~~-r~~--~ 

~ri ~~~!~~ I II I 
90~~~'~~I---+~rr~--~"~~+I~I~1 ~j --~II~!+!~!-rl-+--~ 

ao ~H-~~~~----+HH-~-r-r~----~~rT-r-r~----++HrrT-r~--r---~ 
)~I i' ' i! 

I 
, 

I \ 
I I: I 

~ 60+H~~+-+-~---4~~+-~--~---+HH~~~--~--4+~~~~-4--~ 

I I i , ~ I I \ ; I! I 
I , , i , 

I i I: i 
~ 50 ~H-~~~--r----H~~r.~--~--~~~-r+-+-~----+r~r+-r-+--+---~ ! I 

I I 

, 
i I 

0:: 
w I 

I 

i 
I \ i , I 

"\ 
I ~ 40~~~~~-4----~H-~-r-r~----~~~~-r~~~++~r+-r-r--r---~ 

LL. 
i I 

I ! I­
Z I i 

, 
~ 30~H-~-r~--r----H~~~~---r----~~-r+-~-+----~rrr+-+-+--+---~ i 

I 
0:: 
w 
Q. II , 
20~H-~4-4--+----+H~~~4--4----++~i r+-r~-4'----~H-~1 ~~r-~--~ 

! I, I J 
'::::::=:=:,==:,:::=:,1:1=:I===:::I::!=:=:, ==::!/:I:li :! :1:1=:,==: 
100.000 

EPAID 

LK149 

10.000 

Sample 
No. 

AA3-TR06-S1 

1.000 
PARTICLE - SIZE (mm) 

Depth 
(ft.) 

0.0-8.0 

Soil Type 

SM 

0.100 

GR:SA:FI 
(%) 

6:66:28 
t 

0.010 

LL,PL.PI 

N/A 

Sample Description: 
i Project No.: 37380 I eTO 0078 

Brown silty sand (SM) 
I Anomaly Area 3, Former 

MCAS EI Toro, CA 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

11-02 

o 

- -" 
\ ) 
'--
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Project Name: 

Project No.: 

EPAID: 

Sample No.: 

Sample Description: 

Calculation of Dry Weights 

Container No.: 

Wt. Air-Dry Soil + Container 

Wt. of Container 

Dry WI. of Soil 

PARTICLE - SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 I CTa 0078 

LK150 

AA3-TR07-S1 

8rown silty sand (8M) 

Whole Sample Sample-#4 Moisture Contents 

E-1 750 wt. Air-Dry Soil + Container 

3405.60 527.64 wt. Dry Soil + Container 

0.001 75.86 Wt. of Container 

3405,60 451.78 Moisture Content (%1 

Container No.: 

Tested By: ACS 

Input By: RA 

Checked By: LF 

Depth (ft): 

! +#4 

I 0.00 

I 0.00 
i 

1.00 J 

I 

I 0.00 

I 

! 
Smaller Sample -#4 Material Wt, of Dry Soil + Cont. (gm.) . [ 

After Wet Sieve IWt. of Container (gm.) I 
lory Wt. of Soil Retained on # 200 Sieve (gm.) I 

Date: 11/05/02 

Date: 11/07/02 

Date: 11/07/02 

2,0-3.0 

-#4 

0.00 

0.00 

1.00 

0.00 

750 

402.17 

75.86 

326.31 

U. S. Sieve Size Cumulative Weight of Dry Soil Retained Percent PaSSing 

(in.) 
..... ..................... ........ , ............... ........................ 

6" 

3" 

1 112 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

(mm) Whole Sample Small Sample -#4 
......•. v.· •. · ...... ... ; ..... , .. ..... ' .... : ........ 

152.400 

75.000 

37.500 i 
19.000 I 
9.500 

i 
I 

4.750 I 

2.360 i 
1.180 

I 

0.600 

0.300 

0.150 

0.075 

I 

9% 

65 % 
26 % 

SM 

... ...... : .••.. . "" 

0.0 

0.00 

142.18 

219.07 

299.45 

,'. '.'~" 

7.66 

31.27 

63.71 

176.21 

267.74 

324.63 

Liquid limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 

Cc = (D30}2/(D60·D10) 

. . i (%) 
. ............... . .... ....... . .. , .. ........ : ............ . ... .. " .. . ...•. 

! 

100.0 

i 95.8 

93.6 

91.2 

89.7 

84.9 

74.3 

I 55.6 
! 

37.2 i 
! 

25.7 I 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material. 

..... . .... 



60 
For classification or fine-grained 

50 soils and fine-grained fraction of .' 
, 

a: coarse-grained soils 
CHorOH "A" LINE 

;;40 , 
.' 

GI ./ 
'1:1 ..-.' 

.5 30 .' 
, 

>. V/· 13 CLorOL 
1,; 20 " /// OIl MHorOH 
it " 10 / 

, 
. Cl-ML .' ML or OL I . 

0 
0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit ILL) 

GRAVEL SAND i FINES 
COARSE FINE CRSE MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0- 1112" 3/4" 318" #4 #8 #16 #30 #50 #100 #200 

100 
........... ~~ I ! I ~ ... 90 -

" 
! I ! ! 1 I 80 

: ' I 

1\, I I' r f I 
I 

l I 
i \ 

I 

70 
i 

1\' I i I i 
I I 

I ' 
t- . I 

I , 
X I \ j I 

C) 60 
I ! \ ! I 1 ijj I 

! I j II 31: I 

i ~ > 50 
, 

m 
I 

I 
\ ! Ii: ! 

! IX [I; II W I \ ~ 40 
~ I I I" ! j ! I l- I 

I I I z i I i : I ! 

~ 30 i ! I I 
, 

I I I I i I 
, 

IX I I i I I 

I w I 

Co I I 
I I I I I ! I 

20 
I ! ! , , ! 

I 
, I I 

I I 
I 

I 

I I 
10 

, , 

i ! ! 

J 

I I I I I I I I 0 r i 

/ \ 

\.~ 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

EPA 10 
Sample I Depth Soil Type 

i 
GR:SA:FI I LL,PL,PI 

No. (ft.) (%) , 
LK150 AA3-TR07-S1 2.0-3.0 SM I 9:65:26 i N/A i 

Sample Description: ~ Project No.: 37380 1 eTa 0078 

Anomaly Area 3, Fonner 
Brown silty sand (SM) 'r"~~a~:,,::~~ ~':$r!:;. :::r~. MCAS EI Toro, CA • -.: ........... y .•• : .......... ~, ••••• 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4316.0422 

11-02 



, 
\ 

j 

Teretes! l.afi$, 1nc. 

Project Name: 

Project No.: 

EPA 10: 

Sample No.: 

Sample Description: 

Calculation of Dry Weights 

Container No.: 

Wt. Air-Dry Soil + Container 

Wt. of Container 

Dry Wt. of Soil 

PARTICLE - SIZE ANALYSIS of SOILS 
ASTM D422 

Anomalv Area 3. Former MCAS EI Taro, CA 

37380 I CTa 0078 

LK152 

AA3-TR08-S2 

Brown silty sand (SM) 

Whole Sample Sample ..:#4 Moisture Contents 

954 731 wt. Air-Dry Soil + Container 

1624.30 499.18 Wt. Dry Soil + Container 

108.79 76.82 Wt of Container 

1515.51 422.36 Moisture Content (%J 

Container No,: 

Tested By: ACS 

Input By: RA 

Checked By: LF 

Depth (ft): 

-+#4 

0.00 

I 0.00 , 
I-

I 1.00 1 

I 0.00 

Date: 11/05/02 

Date: 11107102 

Date: 11/07/02 

4.0-5,0 

I -#4 

! 0,00 ; 

! 0.00 

1.00 

0.00 

Smaller Sample -#4 Material 

After Wet Sieve 

IWt. of Dry Soil + Cant. (gm.) 

Wt. of Container (gm.) 

~ 
~ I 76,82

j 

Dry Wt, of Soil Retained on # 200 Sieve (gm.) 327.16 

U. S, Sieve Size Cumulative Weight of Dry Soil Retained Percent Passing 

(in.) (mm) Whole Sample Small Sample -#4 (%) 
..... _ ................ , ...... .... , ......... ...• ........ ........... . , .. -.-.:.;.- ..... - .. . ......... : ..... .......... .................... - ........... : .......... ..... ........ . ..... ' ...... . ............ : .......... ........... ' .......................... , ...... .......... . ..... 

6" 152.400 i 
3" 75.000 I 0.0 

1 1/2 37.500 ! 0.00 i 
3/4" 19.000 0.00 

i 
100,0 

318" 9.500 18.59 98.8 

#4 4.750 30.38 98.0 

#8 2.360 7.85 I 96.2 

#16 1.180 35.32 89.8 

#30 0.600 95.35 75,9 

#50 0.300 i 188.08 54.4 
I I 

#100 0.150 I I 273.33 34.6 

#200 0.075 i i 326.12 i 22.3 

PAN 

GRAVEL: 2% Liquid Limit: 

SAND: 76 % Plastic Limit 

FINES: 22% Plasticity Index: 

GRP. SYMBOL: SM Cu = 060/010 

Cc = (030)'1(060'010) 

Remarks: 



60 
For classification of finE!-9rained .' 

50 soils and finE!-9rained f/action of 
coarse-grained soils 

,.-
if CHorOH .- .' "A" LINE , 

/ 

";;40 .' 
, 

ID .' 
'0 

---.5 30 ...-

:5 ---CLorOL V/ 
iii 20 / ,/,,/ MHorOH ., 

/ a:: .' , 
10 / 

/ , 
1 , 

"L-ML , ML or OL . 
0 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Umit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 314" 318" '" #8 #t6 130 #50 .,00 #20D 

100 

r 
re. 

'" I 90 
i ...... I 

I I I 

! 1\ i i I 
80 

~, ! , 

70 
f\ 

I 1\ I 
1 

I 
l-

I I I I ::I: ~ 0 60 

I ~ 
, ! jjj I 

! 3: " 

~ 50 1\ : i I 

I \ ! I a:: 
I w 

~ 40 
LL. 

I 
I I \ i I /' I 

l- I I z I 

~ 30 
I 

" I I 
I W 

I ~ I c. 
20 

, I 
10 

I I 
I 

II i 
I 

0 
100.000 10.000 1.000 0.100 0.010 

PARTICLE - SIZE (mm) 

EPA/D 
Sample Depth Soil Type GR:SA:FI 1 LL,PL,PI 

No_ (ft.) (%) 

LK152 AA3-TR08-S2 4.0-5.0 SM 2:76:22 N/A 

Sample Description: ~ Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 
Brown silty sand (SM) ':(;:i.:-;~~:'::';.:' .:.;$;':~. :::1";. , MCAS EI Toro CA . , .. ,.: ........ ~ ... ,::,. ..... ~ .......... 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

11·02 



PARTICLE-SIZE ANALYSIS OF SOILS 
ASTMD 422 

/ -'"'" Termt~st labs. In:;. 
c.f!:'''':~-;''';' -;r.,:o,.", ~~1.IJI .. """ 

I 

".'oject Name: Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS Date: 11/05/02 
---'--".:..=:.:...::.::=----

Project No. : 37380 I CTa 0078 Data Input By: RA Date: 11107102 
---'-----'----"'=---

EPA 10 LK155 Checked By: LF Date: 11/07/02 
------"'''---

Sample No.: Depth (ft.) : 0-1 

Visual Sample Description: _a'-liv:..::....:...e-"'s.:.:..:ilty~s_an_d'-(>-S-'-M:..:..<)'--___________ _ 

Liquid Limit: LL,PL,Pf: Nonplastlc -~. """"'" I M''''~ c~"'" Atter Hydrometer 

Plastic Limit: GR:SAFf: 4:74:22 of Total Air-Dry of Air-Dry Soils & weI sieve reI. 

Plasticity Index: Grp. Symbol: 8M Soils Passing # 10 on #200 sieve 

Specific Gravity (Assumed) 2.70 Wt.of Air-Dry Soil + Cant.(gm.) 0.00 0.00 

Correction for Specific Gravity 0.99 Dry Wt. of Soil + Cant. (gm.) 0.00 0.00 152.86 

Wtof Air-Dry Sail + Cant (gm.) 792.50 Wt. of Container No. _(gm.) 1.00 1.00 I 75.68 

Wt of Container 159.81 Moisture Content (%) 0.00 000 

Dry Wt of Soil (gm.) 632.69 Wt. of QrySail (gm.) n.18 

Coarse Sieve leve aft Hd er t &W S' rome er et leve 

U.S. Sieve 

Size 

\ 3" 

) 1%" 

3/4" 

3/8" 

No.4 

No. 10 

Pan 

Hydrometer 

Date I 
06-Nov-02 

07-Nov-02 

Cumulative U.S. Sieve 

Wtof Dry Soil % Passing Size 

Retained(gm) i 
0.00 I 100.0 No. 10 

0.00 100.0 No. 16 

0.00 i 100.0 No. 30 

13.70 ! 97.8 No. 50 

24.48 i 96.1 No. 100 

50.79 . 92.0 No. 200 

i Pan 

Wt. of Air-Dry Soil (gm) 

Deflocculant 125 cc of 4% Solution 

100.01 I 
, , 

Elapsed ! Water Composite 

Time Time ! Temperature Correction 

_Jmln) °C 152 H 

9:30 0 6.0 - -- -- , 
9:32 2i 21.8 6.0 . _- - . 

9;35 5i 21.8 6.0 

9:45, 15! 21.9 6.0 .. 

10:00, 3D 22.2 6.0 

10:30! 60 22.6 6.0' 

11:30 120 22.5 6.0 

13:40 250 23.0 6.0 

9:30 1440 21.4 6.0 

Cumulative Wt 

of Dry Soil % Passing % Total Sample 

Retained (gm) 

0.00 I 100.0 92.0 

3.93 96.1 saA 

17.00 83.0 76.4 
I , 

39.24 60.8 55.9 

61.32 38.7 35.6 

76.40 23.6 21.7 

Wt. of Dry Soil (gm) 100.01 I 

! 
Actual % Total Soil Particle 

Hydrometer Sample Diameter 

Readings (%) i (mm) 

22.0 14.6 0.0335 

20.0 12.7 0.0214 

18.0 10.9 0.0125 

17.0 10.0 0.00B8 

16.0 9.1 : 0.0063 

15.0 8.2 0.0045 

14.0 7.3 ! 0.0031 

13.0 6.4 I 0.0013 

SA&Hya LK155.x/s 



60 
For cla~sili,"i!lion of fin~ 

50 grained sQil1i i!n~ Ii!!!!" - grained [ra!<!ion 21 CH orOH iL coars~r~ine~ §2ils " 

";;40 "A" Line 
III .' 

't:I 

.5 30 
>- CLor OL ./ = , 
u .' 
:U20 " .!! /' 

MH orOH A. // 

10 
, ..... -

~ --;--- CL - ... - ML or OL 
0 --

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE j FINE CRSE MEDIUM FINE SILT CLAY 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314' 3/8" #4 #8 #16 #30 #50 #100 #200 

100 -...., 
~r--. 'I [I I '" J I ,I 90 ...... I 

I I 
~ , I I!, II I I I I , I II I' 80 I i I ,I I 

i I I /1 I I I ii 1/ ! I 
i I 

, 
70 

I \ I I , 
I 

I 
l- i I X I I ~ Q60 
UJ I , 
== 
~50 I \ , 

: i 

a: I I I \ i I III11 i I w 
j I 

fE 40 
I 

II ! I \ II I I: Ii ! I l- I I I z I i I I ~30 : I 

a: I I! I \ I ! i! I' I UJ I i a.. I I 

I I' 20 
I 1"0" 

I I I r-
10 

r-e ---.. 
I ... 

I I ... 
I , i ! i 

0 
I I 

o 

100.000 10.000 1.000 0.100 0.010 0.001 
PARTICLE - SIZE (mm) 

EPAID Sample Depth Soil Type 

I 
GRSA:FI I LL,PL,PI 

No. 
I 

(ft.) (%) ! 
I 

LK155 AA3-HA02 0-1 SM 4:74:22 ! Nonplastic 

4 Project No.: 37380 / CTO 0078 

Sample Description: Anomaly Area 3, Former 
';-~~i:':~~::-::~ i.;;t~'). :f: .. ~ 

Olive silty sand (SM) .. . .. , ....... :''':'~'''' .: ~ ...... ,,- MCAS EI Toro, CA 

A TTER8ERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, 0 422 

11-02 
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I 

'. -~/ 

Project Name: 

Project No.: 

EPA 10: 

Sample No.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 1 CTO 0078 

LK160 

AA3-HA15 

Tested By: 

Checked By: 

Depth (ft.): 

ACS 

LF 

3.5-4.0 

Visual Sample Description: Olive silty sand (SM) 

Date: 11/05/02 

Date: 11107/02 

Moisture Content of Total Air - Dry Soil 

Container No.: 1955 Wt. of Air-Dry Soil + Cant. (gm.) 
I 

Wt. of Air Dry Soil+Cont.(gm.) 360.20 Wt. of Dry Soil + Cant. (gm.) I 
I 

Wt. of Container (gm.) 72.10 Wt. of Container No. __ (gm.) 

Dry Wt. of Soil (gm.) 288.10 Moisture Content (%) 

Container No. NIA 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) N/A 

Wt. of Container (gm.) N/A 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) N/A 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) I (%) 
.. ' ............ ..... ; ........... , .. , ................. . , ........... .............. :.: ............... .. . .................. ; ... ; ... .... " .... : .................... . ............... ;.;.;.:-; .•. ;.; ....... . ...•. : .... ;. . .. . .... ' .... : ................ : ... :-... .; .... ; . . .. 

6" 152.400 0.00 

3" 75.000 0.00 I 
1 1/2 37.500 0.00 

3/4" 19.000 0.00 

3/8" 9.500 I 0.00 100.0 

#4 4.750 1.73 I 99.4 
I I 

#8 2.360 7.29 97.5 

#16 1.180 24.18 i 91.6 

#30 0.600 60.17 79.1 

#50 0.300 123.85 57.0 

#100 0.150 185.03 
I 
I 35.8 

#200 : 0.075 223.69 22.4 

PAN i 

GRAVEL: 1% Liquid Limit: 

SAND: 77% PlastiC Limit 

FINES: 22% Plasticity Index: 

GRP. SYMBOL: SM CU = 060/010 = 

Cc = (030)2/(060"010) = 

Remarks: 

0.00 

0.00 

1.00 

0.00 

... , .......... 

I 

I 



60 
/ . 

For classilicalicm of fine-

50 grained soils and fine-grained 

... /1 - fraction of coarse-grained soils 
CHorOH 

0: 
';;40 I - "A" Line 
GI 

"C 

~.~J .5 30 
>-:e: 
.~ 

11 20 

-- I 0: .' .. ' 
10 

MH or OH 
, I " t---;-- ~ l • Ml .- ML 0I0L , 

0 

0 10 20 30 40 50 60 70 80 90 100 
Uquid Umit ILL) 

GRAVEL I SAND i FINES 

COARSE I FINE 'I CRSe MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0· 1 112" 314" 318" #4 #8 #16 #30 #50 #TOO #200 

100 
~ 'I 11 "--90 

~~I 
i. I I I 80 i 

I! ~ 
, 
I '1 i I 

I I I I i i j \ 70 , i 
I 

" 

j 1,1I1 ! Ii ! 
I- ' I I 1\' :E: I I i C) 60 i 
W 

I 
I I I I i i! /IT! i j 

I 

~ : I I i , I I I \ I 
i I 

'i 1'1 i ! 
> 50 

J 

m ! \ II! I: ! 0:: 
W z 40 ~ 
u::: I I I \llil I' I I 
l- i I z ! w 30 () 

II '~ 1 0:: I I w 
11. . i 20 

I , 

II 
I 

!!', II 
I i = 

I 

, I 
10 

1/ I I! I i II I 

I i II I 
0 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

EPAID: Sample No.: Depth (ft.): Soil Type GR:SA:FI I LL,PL,PI 

LK160 I AA3-HA15 1 
3.5-4.0 SM 1:77:22 

, 
N/A " , • 

4 Project No.: 37380 I eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
~rm;,)t{~::t t ;:~$. :!~(: MCAS EI Toro, CA 

• " •• ~ ...... ,.#.!o «, ,.. .,."~'.~~ ~ 

Olive silty sand (SM) 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE ( 

ASTM D 4318,0422 , 

11-021 

SA LKI60.x', 

! 
\ 

( , 

. 

/ '\ 
) 

.J 
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"- ./) 
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) 

Te:<ltr1st lar;s. ~n(;, 
i4 :,~ •• ;''''l\'}lot -:::,p,!,:,~:" ,,'CHit""'.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 I CTC 0078 

Tested By: ACS 

Checked By: -=L~F __ 

Date: 11/05/02 

Date: 11/07/02 

EPAID: LK161 Depth (ft.): 0-0.5 
...;;.....---'-----

Sample No.: AA3-HA17 

Visual Sample Description: Olive silty sand (SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 1490 Wt. of Air-Dry Soil + Cant. (gm.) 1 
Wt. of Air Dry Soil+Cont.(gm.) 406.67 Wt. of Dry Soil + Cont. (gm.) I 

I 
I 

Wt. of Container (gm.) 76.82 Wt. of Container No. __ (gm.) 

Dry Wt. of Soil (gm.) 329.85 Moisture Content (%) 

Container No. t-J/A 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) N/A 

Wt. of Container (gm.) N/A 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) N/A 

U. S. Sieve Size Cumulative Weight 

I 
Percent Passing 

(in.) (mm.) ! Dry Soil Retained (gm.) (%) 

0.00 

0.00 

1.00 

0.00 

.. " .... ........ ... ,." ....... ,- ..... -.... ...... " ....................... .. '~.'" ....... , ....... , ...... , .. ,..... ; ........ " ........ -.-.: .. :.: .•.. , . .. .... ; ...•.. : ... : ......•.... ' .•..• y .... :.-, .. ............ -...... . ............ _;.; .....•...... 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 I 
I 

3/4" 19.000 0.00 I 

3/8" 9.500 0.00 100.0 

#4 4.750 1.02 99.7 

#8 2.360 4.12 98.8 

#16 1.180 15.63 95.3 

#30 0.600 45.49 86.2 

#50 0.300 98.66 70.1 

#100 0.150 157.71 52.2 

#200 0.075 201.77 38.8 i 
PAN I 

GRAVEL: 0% Liquid Limit: 

SAND: 61 % Plastic Limit 

FINES: 39 % Plasticity Index: 

GRP. SYMBOL: SM CU = 060/010 = 
Cc = (030)2/(060*010) = 

Remarks: 
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/ 

For classification of fine-

SO· grained soils and fm .... grained 
fraction of coarse-grained soils / 

/ 

f' CHorOH 

";40 ,''''A''Line 
CII .. 

't:I , / 

.5 30 CLorO!. .. .. 
>. .' 
~ 

.. 
U 1/ 

1il 20 , /1' 
IV 

" i ~ 

10 MHorOH 

"~':L'1.t. -- MLorOL 

0 
0 10 20 3D 40 50 60 70 80 90 100 

Liquid Limit ILL) 

I GRAVEL I SAND FINES 1 
I COARSE I FINE I CRSE MEDIUM FINE SILT 1 

u.s. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 3/4" 318" #4 #8 #16 #30 #50 #100 #200 

100 

I r I ---~ I I I 1 -r 111 i i '" ! I 

Iii Ii! I I' I I I I ! iii 90 
I ! 1\ ! [ ! TTT j 1 I I 

, ! ! I I ,1\ I , I i j ! i j , I ' I 80 
; 

I 
I 

, 
1i' ; )1 

I 1\ I 
; 

70 
, 

I i 1\ I 

I 
1 

l- I I I i 
:I: I ! I 

, 
C3 60 i 
i:jj , 

1\ ' i I 3: I I 
I 

> 50 a:J 
I \ I ill i 

I 

a: , 
UJ I I , 
z 40 

, 
u: Ii I I II I I I 
l- I f 

i I I I' ! Z . I 
i I I 

W 30 () I a: i 
j w i a. : 

20 

, I I i 
I 10 

. i 

I ! 
I 

i I I Ii i I , 
I 

0 
100.000 10.000 1.000 0.100 0.010 

PARTICLE - SIZE (mm) 

! 
EPAID: Sample No.: ! Depth (ft.): Soil Type 1 GR:SA:FI LL,PL,PI 

LK161 AA3-HA17 I 0-0.5 SM I o : 61: 39 , N/A , 

:f Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
-fo:smtf~:tt t~~~. :::.:: MCAS EI Toro, CA ...... ; ...•.. :. ' .... -,.~ ... ; .... - .... '" 

Olive silty sand (SM) 
A TTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM 0 4318, 0422 

11-02 

SA LK161 .• !.s 

/' 

/\ 
I 

'-../ 
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PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS El Taro, CA 

37380 I CTO 0078 

Tested By: ACS 

Checked By: -=L:.;....F __ 

Date: 11/05/02 

Date: 11/07/02 

EPAID: LK166 Depth (ft.): -=3..::.;:.5:.....-4.:..:..0.::-.. __ 

Sample No.: AA3-HA27 

Visual Sample Description: Olive silty sand (SM) 

! 
MOisture Content of Total Air - Dry Soil 

Container No.: 750 Wt. of Air-Dry Soil + Cont. (gm.) I Wt. of Air Dry Soil+Cont.(gm.) 384.71 Wt. of Dry Soil + Cant. (gm.) i 

Wt. of Container (gm.) 76.66 Wt. of Container No. __ (gm.) I 
Dry wt. of Soil {gm.) 308.05 Moisture Content (%) I 

Container No. NIA 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) NIA 

Wt. of Container (gm.) N/A 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) N/A 

U. S. Sieve Size Cumulative Weight Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) (%) 

0.00 

0.00 

1.00 

0.00 

i 

j 
,""" ........... ..... -.... , ........ ........... , ....... -...... .......... : ..... -......... : .. ....... .....• : ....... . .......... .., ........... ., ............... :.:.:.;.: ............ :.:.: ....... . .. : •........ , .......... : .... , ... ' .... . .......... : .•. , ........ , . . .... : ... : ............ . ............. :.: .....• 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 

3/8" 9.500 0.00 100.0 

#4 4.750 1.41 99.5 

#8 2.360 5.99 / 98.1 
I 

#16 1.180 22.27 92.8 

#30 0.600 54.41 82.3 

#50 0.300 106.14 65.5 

#100 0.150 163.01 47.1 

#200 0.075 I 
, 

205.95 i 33.1 

PAN 

GRAVEL: 1% Liquid Limit: 

SAND: 66% Plastic Limit 

FINES: 33 % Plasticity Index: 

GRP. SYMBOL: SM CU = 060/010 = 
Cc = (030)2/(060"010) = 

Remarks: 
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PARTICLE - SIZE (mm) 

I , 

EPAID: Sample No.: Depth (ft.): Soil Type i GR:SA:FI i LL,PL,PI 
) 

LK166 AA3-HA27 I 3.5-4.0 SM 1 : 66: 33 ! N/A • • 

=I Project No.: 37360 / CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·fqrSi:~::tt.;:::.s. ;:!.:: MCAS EI Taro, CA 

a ..... ,-•••.• :oo:~,.~ o:,,~ .... '" 

Olive silty sand (SM) 
ATTERBERG LIMITS. PARTICLE - SIZE CURVE " { 

ASTM D 4318. D 422 \ 

11-02 

SA LK165.xls 
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Temtesf Labs. Inc. 

A TTERBERG LIMITS 
ASTMD4318 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ~A.;.;;C:..:S=--_ 

Project No. : 37380 1 eTO 0078 Input By: RA 

EPA 10: LK141 Checked By: LF --==----

Date: 

Date: 

Date: 

Sample No.: AA3-TR01-S1 Depth (ft.) ----.:0_-..::2=----____ _ 

Visual Sample Description: 

TEST NO. 

Number of Blows [N] 

Wet Wt. of Soil + Cant. (gm) 

Dry Wt. of Soil + Cont. (gm) 

Wt. of Container (gm) 

Moisture Content (%) [Wn] 

Liquid Limit 

Plastic Limit 

Plasticity Index 

USCS Classification 

Dark brown silty, clayey sand (SC-SM) 

PLASTIC LIMIT 
, 

1 

9.81 

8.45 

1.07 

18.43 

25 
18 
7 

CL-ML I 

I I 
2 1 i 

35 ! 
9.43 18.63 I 
8.15 15.22 

1.09 1.08 

18.13 24.12 

60 

50 

is: 
;-40 .. 
~ 

.E 30 
?:' 

For classification of fine­
grained sails and fine­
grained fraction of 
coarse..gra ined soils 

LIQUID LIMIT 

2 I 3 ; 

23 I 13 ! 
17.57 i 21.44 i 
14.21 i 17.09 i , 
1.10 1.02 I 

25.63 27.071 

CH or OH 

PI at "A" - Line = 0.73(LL-20) = I 3.65 
li 
u; 20 

ClarOt 

One - Point Liquid Limit Calculation '" is: 

11/01/02 

11/11/02 

11/11/02 

"A"Une 

LL =Wn(N/25) 0.121 10 MH orOH 

PROCEDURES USED 

0 Wet Preparation 

Multipoint - Wet 

[]] Dry Preparation 

Multipoint - Dry 

IX] Procedure A 

Multipoint Test 

D Procedure B 

One-point Test 

28.00 

27.00 

:R 0 

C 
Cll 

C 8 26.00 
III 
:5 
iii 
i5 

::E 

25.00 

0 
0 

ce ..... ML or OL 

10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 
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I I II f, . I :11 i! ., '. I II . 
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24.00 +--i-+--:.--1--I-i--I-...j....l.~-I-j.4-I-+-!-I...j.+l...j..j..l.ml-l-l+~~--I---4-~~~ 
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A TTERBERG LIMITS 
ASTM D 4318 

Terates!. L.aps. 1,,1';. 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS Date: 11/04/02 

Project No. : 37380 1 CTO 0078 Input By: RA Date: 11/11/02 

EPA 10: LKl44 Checked By: LF Date: 11111102 

Sample No.: AA3-TR01-S4 Depth (ft.) 8 - 12 

Visual Sample Description: -,O:c..:.li:c..:.v~e-=sc:..:.ilt:..!..y....:s:..;:ac;.:.nd~(S~M.::..:.)t--________________ _ 

PLASTIC LIMIT LIQUID LIMIT 
, 

TEST NO. 1 

Number of Blows [NJ 

Wet Wt. of Soil + Cont. (gm) 8.81 

Dry Wt. of Soil + Cont. (gm) 7.02 

Wt. of Container (gm) 1.00 

Moisture Content (%) rWnl 29.731 

Liquid Limit 

Plastic Limit 
Plasticity Index 
uses Classification 

48 
30 
18 
ML , 

PI at "A" - Line = 0.73(LL-20) = 1'----2=-0:..;..4_4--.J 
One - Point Liquid Limit Calculation 

LL =Wn(NI2S) 0.121 

PROCEDURES USED 

D Wet Preparation 

Multipoint - Wet 

[KJ Dry Preparation 

Multipoint - Dry 

[KJ Procedure A 

Multipoint Test 

0 Procedure B 

One-point Test 

50.00 

49.00 

~ 0 

E 
Q) -c; 

8 48.00 
Q) 

:; 
Ui 
'0 
:! 

47.00 

10 

I 
I i 
1: 

I 
\ 

~ 

, T 2 1 J 

2 3 I 
I 

36 : 24 j 19 i 
8.34 1 

1 T , 
17.31 i 17.18 I 18.13 [ 

6.68 
I 

12.17 I 11.96 12.46 i 
1.12 1.10 ! 1.08 1.03 I 

29.86 46.431 47.98 49.61 i 
~r---------------------------------~ 

50 

For classification of fine­
grained soits and fine­
grained fraction of 
coarse-grained soils CHorOH 

- 40 
ti1 "A-Une 

~ 
-30 
~ i 
u 
~ 20· 

CL orOl 1 

-I 1\1 a:: 
10 MHorOH 

I--"C::-:'.N:::-' -- i 
MLorOL I 
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Uquid Urnit (LL) 
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Teralast Labs. Inc. 

A TTERBERG LIMITS 
ASTM D4318 

"'\ ~ ).G'U:~;H~~ .; .• :.~ .... ,:l}),~ ... x ... 

"­
\ 
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) Project Name: Anomaly Area 3, Fonner MCAS EI Toro, CA Tested By: ACS Date: 11/01/02 

Project No. : 37380 1 CTO 0078 Input By: RA Date: 11/11/02 

EPAID: LK151 Checked By: LF Date: 11/11/02 

Sample No.: AA3~TR08-S1 Depth (ft.) 1 - 2 

Visual Sample Description: Brown clayey sand (SC) 

PLASTIC LIMIT LIQUID LIMIT 

TEST NO. 

Number of Blows [N] 

Wet Wt. of Soil + Cont. (gm) 

Dry Wt. of Soil + Cont. (gm) 

Wt. of Container (gm) 

Moisture Content (%) rwnl 

Liquid Limit 

Plastic Limit 

Plasticity Index 
USCS Classification 

1 

10.01 

8.60 

1.07 

18.73 

~
1 

19 
12 

I CL , 

PI at "A" - Line = 0.73(LL-20) = I 8.03 
One - Point Liquid Limit Calculation 

lL =Wn(N/2S) 0.121 

PROCEDURES USeD 

D Wet Preparation 

Multipoint - Wet 

[!J Dry Preparation 

Multipoint - Dry 

[!J Procedure A 

Multipoint Test 

o Procedure 8 

One-point Test 

10 

2 1 2 I 3 r 
28 22 18 ! 

9.77 17.98 17.19 19.30 i 
8.39 14.10 i i 13.34 I 14.86 ! 

i 

1.00 1.14 1.06 1.10 I 

18.67 29.94 31.35 32.271 

60 

50 
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10 

0 
0 

For classification of fine­
grained soils and fine­
grained fraction of 
coarse-grained soils 

CLorOL 

CL-K 

CHorOH 

"A" line 

MHorOH 

10 20 30 40 50 60 70 80 90 100 

Uquid Umit (ll) 
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Number of Blows 



Teratasl. Labs. Inc. 

A TTERBERG LIMITS 
ASTM D 4318 

Project Name: Anomaly Area 3. Former MCAS EI Toro, CA Tested By: VJ Date: 11/05/02 

Project No. : 37380 I eTO 0078 Input By: RA Date: 11/08/02 

EPAID: LK155 Checked By: LF Date: 11/08/02 

Sample No.: AA3-HAD2 Depth (ft.) 0-1.0 

Visual Sample Description: Olive silty sand (SM) 

PLASTIC LIMIT LIQUID LIMIT 
, i 

TEST NO. 1 2 1 2 i 3 

Number of Blows [NJ 14 

I 
J 

Wet Wt. of Soil + Cant. (gm) I 17.80 Cannot get >14 blows I 

Dry Wt. of Soil + Cont. (gm) Cannot be rolled 15.10 NONPLASTIC I 
Wt. of Container (gm) NONPLASTIC 1.12 I I 

Moisture Content (%) [WnJ 19.31 I 

NP ~r-------------------------------~. Liquid Limit 

Plastic Limit 

Plasticity Index 
uses Classification 

#DIVlO! 
#DlV/OI 

NP 

PI at "An - Line = 0.73(LL-20) = 1-1 _-1,-,-4_.6---, 
One - Point Liquid Limit Calculation 

LL =Wn(N/25) 0.121 

PROCEDURES USED 

D Wet Preparation 

Multipoint - Wet 

[!] Dry Preparation 

Multipoint - Dry 

o Procedure A 

Multipoint Test 

o Procedure B 

One-point Test 

10 

50 -0:: 
-40 
~ 
~ 

.5 30 >. 
n 
'iii 20 
<II 
0:: 

10 

For classification of line­
grained sails and fine­
grained fradion of 
caarse-grained soils 

CL or OL 

I------,c""', .... ,,-----
I 

CH arOH 

"A" Line 

MHarOH 

Ml. or OL I 
O __ ----~--__ ~--4---~ __ --~--~~ 

o 10 20 30 40 50 60 70 80 90 100 

Liquid Limit elL) 

20 25 30 40 50 60 70 80 90 100 

Number of Blows 



~ cr Teratest Labs, Inc. 
COMPACTION TEST 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA 

Project No.: 37380 1 CTO 0078 

EPAID: LK143 

Sample No.: AA3-TR01-S3 

Visual Sample Description: Brown silty sand (SM) 

Preparation Method: o Moist 

D Dry 
Mold Volume (ft 3) 

o 
TEST NO. 1 

Wt. Camp. Soil + Mold (gm.) 3545.0 

Wt.ofMald (gm.) 1707.0 

Net Wt. of Soil (gm.) 1838.0 

Wet Wt. of Soil + Cant. (gm.) 469.90 

Dry Wt. of Soil + Cant. (gm.) 450.10 

Wt. of Container (gm.) 49.10 

Moisture Content (%) 4.94 

Wet Density (pef) 122.0 

Dry Densitv (pel) 116.2 

Maximum Dry Density (pet) 

PROCEDURE USED 
00 Procedure A 
Sotl Passing No.4 (4.75 mm) Sieve 
Mold: 4 in. (101.6 mm) diameter 

Layers: 5 (Five) 
Blows per layer: 25 (twenty-fIVe) 
May be used if No.4 retained < 20% 

o Procedure B 
Soil Passing 318 in. (9.5 mm) Sieve 
Mold: 4 in. (101.6 mm) diameter 
Layers: 5 (Five) 
Blows per layer: 25 (twenty-rIVe) 
Use if + #4 > 20% and + 3/8 .. < 20% 

o Procedure C 
Soil Passing 314 in. (19.0 mm) Sieve 
Mold: 6 in. (152.4 mm) diameter 

Layers: 5 (Five) 
Blows per layer: 56 (fifty-six) 
Use if + 3/8 In >20% and + % in <30% 

C' 
u 
S: 
>--

130.0 

125.0 

.~ 120.0 
Q) 

C 

~ 
o 

115.0 

l 

I 

! 

0.033221 

25 

2 

3689.0 

1707.0 

1982.0 

377.60 

353.90 

50.70 

7.82 

131.5 

122.0 

i 
! 

I 
I 

4 

7 
V 

i 
I 

ASTM 01557 

Tested By: MTR Date: 11/01/01 

Calculated By : ESS Date: 11/05/02 

Depth (ft.) 2.0-8.0 

/ 

I X : Mechanical Ram 

L.-J Manual Ram 
Ram Weight 10 LBS Drop 18 inches 

5 75 

3 4 5 6 

3771.0 3764.0 

1707.0 1707.0 

2064.0 2057.0 , 

418.10 I 319.10 

384.40 I 290.00 , 

53.00 52.80 

10.17 12.27 

137.0 I 136.5 

124.3 121.6 

i \ ~ ,. SP. GR. = 2.65 

'T f\\ -, SP. GR. = 2.70 -~.-

1\' P\ --' SP. GR. = 2.75 

\ 1\ i 
\ \ 

- 1\ 1\\ 
1/ '\ , \ f\ I 

I 

.I i .. " 1\' \ 
I. " \ 1\ i 

i , 
i ! I I !Io.. y\ 

L i \ \ f\' 
I'\.' \ r\ I 

I 
I ~ ~\ 

I '\ 1\ 
! 1\ \ 

\ \ 1\ 
I \ \ 

, , 
[\ 1\ 

i ! : ~ " 1 I \ 1\ 110.0 

0.0 5.0 10.0 

Moisture Content (%) 
15.0 20.0 



~ till Teratest Labs, Inc. 

Project Name: Anomaly Area 3, Formar MCAS Eltoro, CA 

Project No.: 37380 1 CTO 0078 

EPAID: LK151 

Sample No.: AA3-TR08-S1 

Visual Sample Description: Brown clayey sand (SC) 

Preparation Method: o Moist 

D Dry 
Mold Volume (ft 3) 

25 

TEST NO. 1 

Wt. Com~ Soil + Mold (gm.) 3559.0 

Wt.ofMold (gm.) 1803.0 

Net Wt. of Soil (gm.) 1756.0 

Wet Wt. of Soil + Cont. (gm.) 490.10 

Dry Wt. of Soil + Cant. (gm.) 459.90 

Wt. of Container (gm.) 52.50 

Moisture Content (%) 7.41 

Wet Density (pct) 116.5 

Dry Density (pet) 108.5 

Maximum Dry Density (pet) 

PROCEDURE USED 
00 Procedure A 
Soil Passing No.4 (4.75 mm) Sieve 
Mold: 4 in. (101.6 mm) diameter 
Layers: 5 (Five) 
Blows per layer: 25 (twenty-fIVe) 
May be used if No.4 retained <.20% 

o Procedure B 
Soil Passing 318 in. (9.5 mm) Sieve 
Mold: 4 in. (101.6 mm) diameter 
Layers: 5 (Five) 
Blows per layer; 25 (twenty-five) 
Use if + #4 > 20% and + 3/8 " < 20% 

D Procedure C 
Soil Passing 3/4 in. (19.0 mm) Sieve 
Mold: 6 in. (152.4 mm) diameter 
Layers: 5 (Five) 
Blows per layer: 56 (fifty-siX) 
Use If + 318 in >20% and + % in <30% 

C" 
u 
~ 
~ 

125.0 

120.0 

.~ 115.0 
Q) 

o 
~ c 

110.0 

1OS.0 

I 

I 

, 

I 

0.033221 

5 

2 

3706.0 

1803.0 

1903.0 

443.80 

408.30 

51.50 

9.95 

126.3 

114.9 

I 

! 

I 

! 
I 
I 

COMPACTION TEST 
ASTM D 1557 

Tested By : JRS Date: 11101/01 

Calculated By : MTR Date: 11/05/02 

Depth (ft.) 1.0-2.0 

I-I . 
~ Mechanical Ram 

l~ Manual Ram 

Ram Weight 10 LBS Drop 18 inches 

75 10 

3 4 5 I 6 
3784.0 3719.0 

1803.0 1803.0 

1981.0 1916.0 

451.40 485.70 

406.30 I 428.50 

47.50 50.00 i I 

12.57 15.11 I , 
1 

131.5 127.2 i 
116.8 i 110.5 ! 

I 
1 

, i .'-r\. r-.. SP. GR. = 2.65' • 
SP. GR. = 2.70 I -'.\ fk' \ T 
SP. GR_ = 2.75 t· i\~ \ i 

I i i-
\,\ , 

I 
I , 

I \\ \ 
I :\ 1\' 

I r \ L\ 
1\ 1\ ~.'" I I. 
" 

" _\ r\ 
V ! ~ !\ \ 

i I ) ! 1\ " ~ 1\ I 

I II ! ! ! 1\ \ I 

I ; 1\ \ \r-.. 
/ , 

I ' ,\ 
I II i ~ ! i \ '\ 
I I i I \: 1\ I 

I; l I -V " I ~ 
I I 1 I \ 

I I i ; 
0.0 5.0 10.0 15.0 20.0 

Moisture Content (%) 

o 

(~) 
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TERATEST LABS, INC. 

/ '\ 
I 

" ./ 
Project Name: 

Project No. : 

BORING NUMBER 

SAMPLE NUMBER 

OEPTH(FT) 

uscs 
AVG. SPECIFIC GRAVITY (Gs) 

(Gs) PASSING #4 

(Gs) PASSING #4 (Dry Back) 

BULK SPECIFIC GRAVITY 

ABSORBTION (%) 

CONTAINER 

FlASK NUMBER 

WT. FlASK+WATERtSOIL 

TEMPERATURE 

CORRECTION FACTOR 

WT. DRY SOIL 

WT. FlASK & WATER 

% RETAINED #4 

% PASSING #4 

CONTAINER NO. 

DRY SOIL AFTER TEST + CaNT. 

WT.+ #4 SATURATE + CONT. 

WT.+ #4 + CONT.(WATER) 

WT. OF CONTAINER 

WT. OF CONTAINER (WATER) 

WT.DRY BACK SOIL 

WT.+ #4 SATURATE (AIR) 

WT.+ #4 fNWATER 

TEMPERATURE 

(CELSIUS) 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

SPECIFIC GRAVITY OF SOILS 
ASTM D 854 

Anomaly Area 3. Former MCAS EI Toro, CA 

37380 I CTa 0078 

LK143 LK151 
AA3-TR01-S3 AA3-TR08-S1 

2-8 1-2 

SM SC 
2.6511 2.6411 
2.62 2.61 

2.67 2.67 

55 146 

13 16 

419.74 418.09 

20 19 

1.0000 1.0002 

100.66 100.49 

357.44 356.12 

0.0 0.0 

100.0 100.0 

K-2 K-5 
174.56 175.11 

75.05 75.93 

99.51 99.18 

CORRECTION 1 
I 

FACTOR 

1.0006 
1.0004 
1.0002 
1.0000 
0.9998 
0.9996 
0.9993 
0.9991 
0.9989 
0.9986 
0.9983 

I 
Ii 

i 

Tested By: ACS 

Data Input By: bE 
Checked By: LE 

i 

1 
I 

I 

Date: 11/07/02 

Date: 11/11/02 
Date: 11/11/02 



DIRECT SHEAR TEST 
Tt·:~""~<h:'\'!'(.t. : .. ::tIJ:~~~ :"'H~ ASTM D3DBD 

~ ·.v·~·.·, .... , ... , ... _-.. ~~.~." ....... .. 
Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: 
Project No.: 37380 1 CTO 0078 Checked By: 
EPA ID: LK143 Sample Type: 
Sample No.: AA3-TR01-S3 (85% Remold) Depth (ft.): 

'ption: Sample Descn Brown silty sand (SM) 
Sample Diameter(in): 2.415 
Sample Thickness(in.): 1.000 
Weight of Sample + ring(gm): 188.49 
Weight of Ring(gm): 45.76 
Before ~n_earmg 

Weight of Wet Sample+Cont.(gm): 245.72 
, 
! 

Weight of Dry Sample+Cont.(gm): 228.05 I Weight of Container(gm): 70.45 
Vertical Rdg.(in): Initial 0.0000 ! 

Vertical Rdg.(in): Final -0.0065 I 
Aner :Shearmg 

Weight of Wet Sample+Cont.(gm): 211.60 
Weight of Dry Sample+Cont.(gm): 188.95 
Weight of Container(gm): 62.38 
Specific Gravity : 2.65 

I Water Density(pcf): 62.43 

ACS Date: 11106/02 
LF 
Remolded to 85% RC @ Opt. +2% M. C. 
2-8 

2.415 

I 
2.415 

1.000 1.000 
187.87 I 188.0B 
45.59 I 45.38 

245.72 

I 
245.72 

228.05 228.05 
70.45 i 70.45 I 

0.3386 

i 
0.3154 

0.3475 0.3320 

215.65 T 201.96 
193.59 

I 
180.85 

66.81 53.80 
2.65 2.65 

62.43 I 62.43 

os LK143@ 85%.xls 

.\ 
\ I "-./ 
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0.00 1.00 2.00 3.00 4.00 5.00 6.00 

Normal Stress (kst) 

Normal Stress (kip/tt2) 1.000 
I 

2.000 I 4.000 

Peak Shear Stress (kipJft2) • 0.776 I~ 1.394 A 2.606 

Shear Stress @ End of Test (kst) 0 0.726 1.384 6 2.582 I 

Deformation Ri1t~ (in.lmin.) 0.0025 I 0.0025 0.0025 
.. . 

Initial Sample Height (in.) 

I 
1.000 1.000 1.000 

Diameter (in.) 2.415 2.415 2.415 

Initial Moisture Content (%) I 11.21 11.21 I 11.21 

I Dry Density (pet) 106.7 I 106.4 
I 

106.7 
I 

Saturation (%) 54.0 I 53.5 54.0 
I I Soil Height Before Shearing (in.) 0.9935 

I 
0.9911 0.9834 

Final Moisture Content (%) 
I 

17.9 17.4 , 16.6 , 

"-

\ 

tI DIRECT SHEAR EPAID: LK143 Project No.: 37380 I GTO 007 

-) Sample No.: AA3-TR01-S3 (85% Remold) Anomaly Area 3, Former 
TEST RESULTS 

Teratest L."ih·s. !nc. Depth (tt): 2-8 MCAS EI Toro. CA 
...... ~lo':"4) .. "''''';'''''' • .;.;;;.c.~ .. ...:., Con.o!idatsd Drained· ASTM 0 3080 Soil Description: Brown silty sand (SM) 11-02 

OS LK143 @ 8'%.xl. 



DIRECT SHEAR TEST 
TQ.·n:ll:~):ist. ~ .. t)t:~ .. :nr.. ASTM 03080 

I. ~ " ....... ,~ .. !W' ...... -"~ ••• ,.. ...... ~ ... , ...... 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: 
Project No.: 37380 I CTO 0078 Checked By: 
EPAID: LK143 Sample Type: 
Sample No.: AA3-TR01-S3 (90% Remold) Depth (ft.): 

·ption: Sample Descn Brown silty sand (SM) 
Sample Diameter(in): 2.415 

I Sample Thickness(in.): 1.000 
Weight of Sample + ring(gm): 195.71 
Weight of Ring(gm): 45.62 i 
Before snearmg 

Weight of Wet Sample+Cont.(gm): 245.72 
Weight of Dry Sample+Cont.(gm): 228.05 
Weight of Container(gm): 70.45 
Vertical Rdg.(in): Initial 0.0000 
Vertical RdQ.(in): Final -0.0001 
l\fter snearlng 

Weight of Wet Sample+Cont.(gm): 231.01 
Weight of Dry Sample+Cont.(gm): 208.81 
Weight of Container(gm): 75.75 
Specific Gravity : 2.65 
Water Density(pcf): 62.43 

ACS Date; 11/06/02 
LF 
Remolded to 90% RC @ Opt. +2% M. C. 
2-8 

2.415 

1 
2.415 

1.000 1.000 
197.27 197.37 
46.29 i 46.39 

245.72 245.72 
228.05 228.05 
70.45 70.45 

0.3223 0.3638 
0.3280 i 0.3791 

212.55 193.26 
191.10 171.95 
56.47 38.18 
2.65 2.65 

62.43 62.43 

DS LKI43 @ 9Q%.x~ 
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I 

I I 
0.00 I 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 

Normal Stress (kst) 

Normal Stress (kip/ftZ) 1.000 2.000 
, 

4.000 

Peak Shear Stress (kip/ft2) • 0.957 • 1.786 I A 2.818 
Shear Stress @ End of Test (ksf) 0 0.714 0 1.425 A 2.566 

Deformation Rate (in.lmin.) 0.0025 , 0.0025 0.0025 

Initial Sample Height (in.) 1.000 I 1.000 

I 
1.000 

Diameter (in.) 2.415 2.415 2.415 

Initial Moisture Content (%) 11.21 11.21 i 11.21 

Dry Density (pet) 112.2 112.9 
I 

112.9 
I Saturation (%) 62.7 I 63.9 63.9 
I 

Soil Height Before Shearing (in.) 0.9999 0.9943 ! 0.9847 

Final Moisture Content (%) 16.7 i 15.9 i 15.9 

--"-

) 

" 
DIRECT SHEAR EPA 10: LK143 Project No.: 37380 I eTC 007 

TEST RESULTS 
Sample No.: AA3-TR01-S3 (90% Remold) Anomaly Area 3, Former 

Teratest Lab~~. ~nc Depth (ft): 2-8 MCAS EI Toro, CA 
A .. *;"':"'-.,.\1 ~JI~"" • .:::.:.;x."4..~"" CDn$DIidahld Drained. ASTM D 3080 Soil Description: Brown silty sand (SM) 11-02 

DS LK143@90%.x/. 



DIRECT SHEAR TEST 
T'": ..... ;7<~,.:"!:o;t ! .. :"b~ .. :n-:;. ASTM 03080 

I • • "'."' ..... , ..................... ~ ..... "'..,. ... 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: 
Project No.: 37380 1 CTO 0078 Checked By: 

EPAID: LK151 Sample Type: 

Sample No.: AA3~TR08~S1 (85% Remold) Depth (ft.): 

Sample Cescri !>tion: Brown clavev sand (SC) 
Sample Diameter(in): 2.415 

I Sample Thickness(in.): 1.000 
Weight of Sample + ring(gm): 183.99 

I Weight of Rinq(qm): 46.29 
-aelore Sheartng 

Weight of Wet Sample+Cont.(gm): 215.05 
Weight of Dry Sample+Cont.(gm): 196.47 
Weight of Container(gm): 56.93 
Vertical Rdg.(in): Initial 0.3355 
Vertical Rdg.(in): Final 0.3414 

-After shearing 

Weight of Wet Sample+Cont.(gm): 200.77 
Weight of Dry Sample+Cont.(gm): 177.42 
Weight of Container(gm): 57.02 
Specific Gravity: 2.64 

I Water Densitv(ocfl: 62.43 

ACS Date: 11/07/02 
LF 
Remolded to 85% RC @ Opt. +2% M. C. 
1 - 2 

2.415 2.415 
1.000 1.000 

182.96 183.55 
45.38 45.62 

215.05 215.05 
196.47 196.47 
56.93 56.93 

0.3349 0.0000 
0.3459 -0.0260 

182.49 214.76 
160.76 195.02 
39.78 74.24 
2.64 2.64 

62.43 62.43 

DS LK1S1 @ 8S%,x/s 
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Normal Stress (ksf) 

4.00 5.00 6.00 

Normal Stress (kip/ft2) 

Peak Shear Stress (kipIft2) • 
Shear Stress @ End of Test (kst) 0 

Deformation Rate (in.lmin.) 

Initial Sample Height (in.) 

Diameter (in.) 

Initial Moisture Content ('Yo) 

Dry Density (pet) 

Saturation ('Yo) 

Soil Height Before Shearing (in.) 

Final Moisture Content (%) 
! 
J 

EPAID: DIRECT SHEAR 
TEST RESULTS 

Sample No.: 

Depth (tt): 

1.000 2.000 4.000 
0.689 I- 1.303 

, 
A 2.476 

0.683 10 1.303 A 2.476 
0.0025 I 0.0025 0.0025 

1.000 1.000 i 1.000 
2.415 2.415 I 2.415 I 

I 

13.32 13.32 I 13.32 
101.1 101.0 I 101.2 

55.7 55.6 I 56.0 
0.9941 0.9890 0.9740 

19.4 1B.0 I 
I I 16.3 

LK151 Project No.: 37380 f eTO 007 

AA3-TR08-S1 (85% Remold) Anomaly Area 3, Former 
1 - 2 MCAS EI Toro, CA 

~, .. " .. ~ • .;"'., •• ";.x".<·· ConsoiidatedDralllN-ASTMD30BO Soil Deseription: Brown clayey sand (SC) 
11-02 

DS LK1!i1 @! 85%.xls 



T~H;:och:~~t. : .• ::d:.::":,, :not::. 

DIRECT SHEAR TEST 
ASTM D3080 

, "4 .• 0;0".~"''''' -.--,,-, •• /, ... ... <00_ ........... 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: 
Project No.: 37380 1 CTO 0078 Checked By: 
EPAID: LK151 Sample Type: 

Sample No.: AA3-TR08-S1 (90% Remold) Depth (ft.): 
'ption: Sample Descn Brown clavev sand {SC) 

Sample Diameter(in}: 2.415 ! 
Sample Thickness(in.): 1.000 I 
Weight of Sample + ring(gm): 191.52 

I Weiaht of Rino(am): 45.57 
-S-efore Shearing 

Weight of Wet Sample+Cont.(gm): 215.05 
Weight of Dry Sample+Cont.(gm}: 196.47 

Weight of Container(gm}: 56.93 
I 

Vertical Rdg.(in): Initial 0.3104 

I Vertical RdcJ.{in): Final 0.3155 
Aner ~nearnig 

Weight of Wet Sample+Cont.(gm): 201.70 

Weight of Dry Sample+Cont.(gm): 178.48 

Weight of Container(gm): 51.16 

Specific Gravity: 2.64 

Water Densitv(pcf): 62.43 

ACS Date: 11/07/02 
LF 
Remolded to 90% RC @ Opt. +2% M. C. 
1 - 2 

2.415 

I 
2.415 

1.000 1.000 
191.48 191.55 
45.52 45.48 

215.05 
I 

215.05 
196.47 196.47 I 

I 

56.93 56.93 
0.3345 0.0000 
0.3448 -0.0011 

225.83 205.18 
203.88 184.26 
76.36 56.24 
2.64 2.64 

62.43 62.43 

DS LK1!i1 @ 90"Ai.xl$ 

(J 
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Nonnal Stress (kipJft2) 
Peak Shear Stress (kip/tt2) 

II 

2.00 

Shear Stress @ End of Test (kst) 
Deformation Rate (in.lmin.) 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 

Dry Density (pet) 
Saturation (%) 

Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

~ 

i 
I 

I 

I 
I 

3.00 

Normal Stress (kst) 

4.00 

1.000 2.000 

• 0.761 III 1.362 
0 0.717 10 1.356 

0.0025 i 0.0025 

1.000 

I 
1.000 

2.415 2.415 

13.32 

! 
13.32 

107.1 107.1 , 
65.3 65.3 

0.9949 0.9897 

1B.2 17.2 

1 
I 

1 

i 
i 
I 
I 

i 

i , 
I , , 

0.3 

I I , 

I 
I ! 
I 
i 
I I I 
I I 
I ! 

I , 

5.00 6.00 

i 4.000 

!A 2.588 

I ~ 2.588 

I 0.0025 
-, 1.000 , 
j 2.415 

I 13.32 

107.2 

I 65.4 

I 0.9989 

I 16.3 

"~--------~----------------~E~P-'A;I~D-:-----L;K~1~5-'1-------------rP-ro-j&-t-N-O.-:------37-3-80-I-C-TO--OO~7 "'- ~ -4 DIRECT SHEAR Sample No.: AA3-TR08-S1 (90% Remold) Anomaly Area 3, Fonner 
TEST RESUL TS Depth (tt): 1 - 2 MCAS EI Toro, CA 

.. ""'''<>. ~X,"<'. ~"x><.· Consolid.ted Drained. ASTM 03080 Soil Description: Brown clayey sand (SC) 
11·02 

DS LKI51 @ 9O".4.X/s 



Teratest Labs, Inc. 
A LEIGHTON GROUP COMPANY 

December II, 2002 

Earth Tech, Inc. 
100 West Broadway, Suite 240 
Long Beach, CA 90802-4443 

Attention: Mr. Crispin Wanyoike 

Subject: Report/Laboratory Testing Results 
Project Name: Anomaly Area 3, Former MCAS El Toro, California 
Project No.: 37380/ CTa 0078 
Subcontract No.: 02S-2831-HI09/ CTa No.: 0078 
TERATEST No.: 015230 

Dear Mr. Wanyoike: 

Enclosed please find laboratory testing results for the soil samples from the above referenced project. 
The requested tests were conducted in essential accordance with the standard test methods listed below. 

IITJ;J!.UJiS.I 
Laboratory Determination of Water 
(Moisture) Content of Soil and 
Rock 

Density of Soil in Place by the 
Drive-Cylinder Method 

Amount of Material in Soils Finer 
Than the No. 200 Sieve 

Particle-Size Analysis of Soils 
Liquid Limit, Plastic Limit and 
Plasticity Index of Soils 

IE.S_LMEIIIQQ 
ASTM D 2216 

ASTM D 2937 

ASTM D 1140 

ASTM D422 
ASTM 0 4318 

Test results are presented Table 2 and the attached Data Sheets. 

ASTM: American Society for Testing and Materials, Annual Book of ASTM Standards, Section 4 
Construction, Volume 04.08 Soil and Rock (1), 2000. 

1nS1 Cowan -Irvine, CA 92614-6009 
949.253.5922 • Fax 949.263.8843 - www.teratestcom 



Thank you for selecting Teratest Labs, Inc. to provide laboratory testing services to Earth Tech, Inc. 
Please feel free to contact us if you should have any questions concerning these results. 

Very truly yours, 

TERATEST LABS, INC. 
Laboratory Testing Services 

Lester Fruth, Ph.D. 
Soils Laboratory Supervisor 

Enclosures 

Mohammad Fakharpour, P.E. 
Registered Civil Engineer 

Teratest Labs, Inc. 

/-\ 
~'----) 

/ ) 
\ -.----
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Project Name: 

, .)Ject No.: 

Client: 

Anomaly Area 3, 
Former MCAS EI Toro, CA 
37380 I CTa 0078 

Earth Tech, Inc. 

TABLE 2 

Teratest No.: 015230 

Tabulated By: LF 

Date: 12/11/02 

SUMMARY of LABORATORY TEST RESULTS 

Sample 10 
Exploration 

Location 
Depth 

(ft) 

T Moisture I . 
I C t t Dry Density 
I on en i 
I i 

ASTM D 22161 ASTM 0 2937 

1 

(%) I (pcf) 
........ ' ..... ,- .. -.......................... ' ................ -........ --_ ........ -...... ' .............................................•... 

LK169 5.2 I 96.3 

LK170 AA3-MW05 2.6' 1 97.6 

LK171 AA3-MW05 10.5-11 I 6.1 I 106.5 

LK172 15.5-16 5.2 99.3 

LK173 AA3-MW05 20-20.5 I 5.1' 98.7 

LK174 AA3-MW05 25.5-26 8.2 I 120.7 

~ LK175 AA3-MW05 30.5-31 29.7 98.2 

AA3-MW05 35-35.5 23.2 102.6 

AA3-MW05 40-41.5 27.5 

LK178 AA3-MW05 45-46.5 i 48.3 

LK179 AA3-MW05 55-56.5 57.1 

LK180 AA3-MW05 57-57.5 37.1 83.0 I 

lK181 AA3-MW06 1.5-2 I 4.0 99.5 

lK182 AA3-MW06 6.6.5 8.4 90.6 

lK183 AA3-MW06 11-11.5 11.5 90.8 

Particle - SiZej! Percent : Atterberg 
Distribution Passing i Limits 

No.200 I 

Page 1 

i 
i Soil 
: Classification I 

Identification ASTM D 422 Ii Sieve ,ASTM D 4318 

ASTM D 1140i : ASTM 0 2487 I 
GR:SA:FI' , Ll,PL,Pl' 'ASTM 02488* 

: I I 
(%) , (%) ! (group symbol) 

3:94:3 i SP 

I SP'" 

4:79:17 i SM 

1:88:11 I SP-SM 

I SP-SM & SP* 

38:49:13 ! 
, I (SM)g 

: 
SM &CL'" 

CL'" 

5:36:59 : i s(Cl) 

85.0 96,50,46 i (MH)s 
, 
, I CL* . 

! 67.7 T s(Cl) 

29.5 SM 

SM* 

I SM* 

44.6 lK184 AA3-MW06 16-16.5 16.8 102.2 41,22,19 SC 

lK185 AA3-MW06 21-21.5 24.1: 95.4 2:39:59 I s(ML) 
~~~~4-~~~~~~~~-+--~--~I--~~--t--=~~--+!-------,-------------~~--~ 

lK186 AA3-MW06 26-26.5 21.1 i 97.4 ,i SC & Cl'" 

LK187 AA3-MW06 31-31.5 i 9.6 ! 128.9 41:49:10 I i (SW-SM)g 

LK188 AA3-MW06 36-36.5 78.5 i 53.0 ' 85.5 Ii CL 

LK189 AA3-MW06 40-41.5 73.3 I 90.6 ! 84,46,38 [ MH 

LK190 AA3-MW07 2-2.5 1 2.6 ! 100.3 I ! SP-SM* 

LK191 AA3-MW07 6-6.5 2.6 103.7 0:88:12 I SW-SM 

LK192 AA3-MW07 10.5-11 2.7 96.5 i SP* 

LK193 AA3-MW07 15.5-16 2.3 i 100.7 1:93:6 i SP-SM 

"LK194 AA3-MW07 25~25.5 I 4.2 i 112.6 22:66:12 ! i (SW-SM)g 

lPL.PI = Uquid Limit, Plastic Limit, Plasticity Index 
.. - JR:SA:FI = Gravel: Sand: Fines (Percent Passing #200 Sieve) 



17781 Cowan. Suite 150. Irvine. CA 92614 TERATEST LABS. INC. Tel.: 94S-253-5922; Fax.: 949-724.1557 
............................................................ _ ................................. , ............................................. •••••••••• .... _· .. • .. •••• .... • .. •••••• .... • •• • ............... u .................................................................................. . 

Project Name: Anomaly Area 3, Teratest No.: 015230 
Former MCAS EI Toro, CA 

Project No.: 37380 I CTa 0078 Tabulated By: LF 

Client: Earth Tech, Inc. Date: 12111/02 

TABLE 2 

SUMMARY of LASORA TORY TEST RESULTS 
Page 2 

! Moisture Particle - Size I Percent I Atterberg i 
I Content Dry Density Distribution II Passing limits ,: Soil 
I No. 200 1 Classification I 

Sample 10 Exploration Depth' A~~~ D ASTM D 2937 ASTM D 422 I Sieve I ASTM 04318 I Identification 

_M_"' ." LO~O~t,,(~) _I.," (%) L .. !~.~, .. L~R;:~:",i::T~:,"1.~LPL,PI'j~:;~~;! 
LK195 AA3-MW07 31-31.5 11:8 110.6 I 22.4 I SM 

LK196 AA3-MW07 36-36.5 27.9 92.4 J I 36.26.10 ML 

LK197 AA3·MW07 40.5-41 19.6 34.4 1 SM 

LK198 AA3-MW07 46-46.5 29.2 91.4 I ML* 

LK199 AA3-MW07 50-50.5! 24.0 ! 100.1 0:86:14 I SM 

LK200 AA3-MW08 1·1.5 I 1.9 I 93.1 i Sp· 

LK201 AA3-MW08 6-6.5! 13.2 : 106.6 s(CL) 55.1 

LK202 AA3-MW08 11-11.5 21.3; 89.7 i 2:15:83 iii (ML)s 
I-~=~+------+-----t-!---~ I----+------t�----~---_+·-....!....~-~ 

LK203 AA3-MW08 16-16.5 i 8.3 ,104.3 1:75:24 i 1 SM 

LK204 AA3-MW08 21-21.5 9.5 109.6 

LK20S AA3-MW08 26·26.5 14.4 I 102.2 

1-1.5 3.9 99.6 

LK207 AA3-MW09 6-6.5 4.3 105.0 
; 

5:79:16 

! 
! 

1:88:11 ; 

i 
i J 

SM* 

SC 

SM· 

SP-SM 

7.7 108.4 LK208 AA3-MW09! 10.5-11 i SM* 
·------~----~Ir------r----+I------+·---~-~ 

LK209 AA3-MW09! 16-16.5 11.8 j 96.0 I 2:75:23 i i SM 

LK210 AA3-MW09 i 21-21.5 .• -.==1=1=.9===:1 ===96=._6-_-_-: j' =========:1 ===3=5_.-4==~:~=========:i ====S=M===~ 
LK211 AA3-MW09, 26·26.5 12.1' 108.3 II!' i i SC* 

f---=LK2:";;::"'1-2-4-AA-3_-M-W-0-9-t'"j -~·~~31~ __ . 7.3 [ 126.7 ! 55:37:8 j I . (GW-GM)s 

LK213 AA3-MW09 I 35-365 no! i I (SP)g* 
~~~~~~~~-+-.--- .---.----r---~-----r----r----+_~~~~ 

LK214 AA3-MW09 I 40-415 16.7 1:97:2 i i SP 
I---=-==-:"~.J..-.:~::":':"----+- -- ..... 

LK215 AA3-MW09 i 45-465 17.0 I i I 
J-":L~K2::'1':"':6:"--I-AA:""::":3':"-':"M':':'W-0-9-'-i - 50~5 ~ 5 . . 21.5 i i 1 :93:6 i SP-SM 

LK217 AA3-MW09 55-5S-S - . - ·1-2-.1--t-, -----+---------+; -----~-----t----S-P.:..*-----l 

SP* 

- .. 
I-...::L~K2::.1.:.:8=--+-AA:..:....:3=--.:.:.M:.:..W.;.:O:..:9_+~60_-6-1. 5 __ ._2_0._0_-t-___ -t-____ -t-_____ L_. _____ -+-___ S_P_* __ -I 

LK219 AA3-MW09 65-66.5 17.4 1:95:4 i ! I SP 

LK220 AA3-MW09 70-71.5 13.9: i ; • I SP* , 
LK221 AA3-MW09 75-76.5! 17.7 i ! Sp· 

LK222 AA3-MW09 80·81.5 I 17 0:94:6 SP-SM 
1 LL.PL,PI = Liquid Limit. Plastic Limit. Plasticity Index 
Z GR:SA:FI :;:: Gravel: Sand: Fines (Percer)tPassing #200 Sieve) 

o 

() 

(~) 



Project Name: 
, ') 
" -",.lject No.: 

Client: 

Anomaly Area 3, 
Former MCAS EI Taro, CA 
37380 I CTa 0078 

Earth Tech, Inc. 

TABLE 2 

Teratest No.: 015230 

Tabulated By: LF 

Date: 12111/02 

SUMMARY of LABORATORY TEST RESULTS 
P age 3 

I 
Moisture ! Particle - Size Percent I Atterberg I Dry Density Soil 
Content Distribution Passing I Limits 

i I No.200 i Classification I 

Sample 10 
Exploration Depth ASTM D 2216 ASTM 02937 ASTM 0422 Sieve ASTM D 4318 Identification 

Location 
ASTM D 1140 ASTM D 24871 

GR:SA:FI2 

i 
LL,PL,PI' ASTM D 2488· 

(ttl (%) (pet) (%) (%) (group symbol) 
-_., ..... , ............. ' .. ......... ....... -.. -_ ........... '. ............................... ................... .... ' ... ..•..•. , ... - .-.' ...................... ......... ............. ,.,.' ..... . .. ', .....•.... -..... , ..•.. , ... ' ... . ',',--,-',', ',-.-,', ·····l····· ................................. '.'. .-........... . ............•......•... ''. ............ 

LK223 M3-MW10 2-2.5 6.8 95.3 CL" 

LK224 AA3-MW10 6-6.5 5.5 109.3 15:56:29 (SC)g 

LK225 AA3-MW10 11-11.5 17.4 93.2 I CL" 

LK226 AA3-MW10 16-16.5 15.9 91.8 41.6 49,21,28 SC 

LK227 AA3-MW10 20.5-21 2.4 104.9 14:81:5 SP-SM 

LK228 AA3-MW10 26-26.5 2.3 114.1 SP· 

"LK229 AA3-MW10 31-31.5 2.8 105.6 4:91:5 I SP-SM 
I 

AA3-MW10 36-365 I 9.7 98.8 30.8 
I 

,LK230 SC 

I I I 
LK231 M3-MW10 41-41.5 15.8 109.5 0:93:7 ! SP-SM , I I 

LK232 AA3-MW10 45.0 8.9 1:95:4 i SP 

I 

I 

, 
I 

! : 
I i ! i 

! 

! ! 

! t ; 

I i , 
I 

! 
! 

I 

1 

\ : I ! J I 

/ i : ,- i 
, LL,PL,PI = Liquid Limit, Plastic Limit, Plasticity Index 
~ GR:SA:FI = Gravel: Sand: Fines (Percent Passing #200 Sieve) 



lIboratOYy: T.llleal labl 
17781 Cowan AvlllU •• SuII.,50 
irvine. CIIIKomIa 82614 

SImpl.,: Rod lazo 
Date· 1112212002 

SlII11plelOl 
LKI •• 
LK170 
LK171 
LK172 
LKI73 
LK174 
LK115 
LK17. 
LK177 
LK178 
LK178 
LK110 

LK181 
LKII2 

~ LK1I3 
LKII4 
LK185 
LKI •• 
LKII7 
LKI.8 
LK118 

LKIIO 
LK1t1 
LK112 
lK113 
LK184 

EllploraUon 
Location 

AA3-MW05 
M3-MW05 
AA3.MW05 
AA3-MW05 
M3-MW05 
M3-MW05 
AA3-MW05 
AA3-MW05 
AA3·MW05 
AA3·MW05 
AA3·MW05 
AA3·MW05 

AA3·MW06 
AA3·MW06 
AA3·MW06 
AA3·MW06 
AA3·MW06 
AA3·MW08 
AA3-MW06 
AA3-MW08 
AA3.MW06 

AA3-MW07 
AA:J.MW07 

AA:J.MW07 
AA3-MW07 
AA3-MW07 

CHAIN OF CUSTOPY RECORD 
GEOTeCHNICAl. LABORATORY TESTING ,exiSTING COVER MATeRIALS AND NEAR.§URFACE FlLL SOILS 

EL TOBO NCAa, ANOMALY AREA 3 IMS) 

Depth (f.et) Matrlll TyPl of Contaln.r Swnpllng Oat. 
~.0-2.5 SoIl MC (2.5'1.0., 111512002 

6·6.5 SoIl Me \2.5' 1.0., 111512tlO2 
10-'-11.~ SOY Me (2.5" 1.0.) 111512002 
15,;1'18.0 SoD Me (2.5" 1.0., 111512002 
20·2',5 Soli Me(2.5'I.D.) 111512002 
25Sr 28.1 Soli Me \2.5' 1.0.) 111512002 
3OJ31G Soli Me \2.5'I.D.} 111512002 
35.~ Soli MC (2.5'1.0.' 11I5l2002 
40·41.5 , Soil SPT(Bag) 11/512002 
45· 48.5 ' SoH SPT (8911) III!112OQ2 

55· sa.5 " Soil SPT(Bag) 11/412002 
~5~ Soil • II'C 111412002 

1002. , . Soli MC(2.5' 1.0.) 111412002 
~·u t SoIl MC (2.5" 1.0.) 11/412DD2 
,. ·11.5 , SoIl Me(2.5"I.D.) 111412002 
U ·18.5 , SoIl Me (2.5" 1.0.) 111412002 
2,.21.5 , SolI MC(2.5'I.D.) 111412002 
~.28.5 • SolI MC (2.5'1.0.) 11/412002 

3'·31.5 • SoIl Me (2.5' !.D.) 11/412002 
3f·36.5 • SolI Me (2.5' to.) 1t/4l2002 
40·41.5 . SoIl SPT(BlIg) 11/412002 

t,0·2.5 , Soli MC (2.5' 1.0.) 11/412002 

'·6.5 , SoU MC (2.!r 1.0.) 11/412002 
10,$.11.9 ' son MC (2.5" 1.0.) 11/412002 
15,118.11) .. SolI Me (2.5" 1.0.1. 111412002 
25.~5 , SoH MC (2.5'1.0.) 11/412002 
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I it I 
~ ~ 
~ I 
~ 

~ • ~ 

~ J 
~ C 
~ I 
~ , 

I 0 

~ [ 
~ l 
~ 

~ 

~ i?' 
~ 

~ ~ 
~ 

W 

~ ~ 
4 ~ 
4 J: 
~ ~ 

4 , 
":'1 ~~ 

12.. 

r 
Ii 

i 
t 
1 

ClJ 

(,g 

aJ 

lD 

GJ 
W 

6, 

Projec' NI"": AIlomaly Araa 3 
Project Number: 37380-02·30-02 
ProJect Manlg,,: Mr. Crispin Wanyolke 
Tel.phone Numbtll': 582·951-2057 
Fill NumbH: 562·951·2086 
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CHAIN OF CUSTODY RECORD 
GEOTECHNiCAl LABORATORY TEniNG - EXISTING COVER MATERIALS AND NEAR.§URFACE FilL SOilS 

I!L TaRO MCAS - ANQMA1, Y AREA 3 (,w, 

labontory: Teral8sllabl 
Inel Cowan Avenue. Sull.l50 
IMrIe, c.llfarnbo 112614 

S.mplr. Rod lazo 
Date: 11/2212002 

Sample IDI 
LK185 

lK1H 
lK197 
LKI91 
LK1811 

exploration 
lOc.ltlon 

AII:l-MW07 
AA3-MW07 
AA3-MW07 
AA3-MW07 
AA3-MW07 

Depth""" 
31-31.5 • 

4q{.' .• , 
.'.46.5 ~ 
50 - 5t.S ;' 

Matrix 
Soil MC (2.5-1.0.) 
Sol MC (2.5° 1.0.' 
SOl! MC(2.5°I.D., 
SoIl Me (2.5" 1.0., 

SolI Me (2.5°1.0.' 

S.mpll"1I o.te 
11/412002 
11I6l2002 
111812002 
11I8l2002 
11I6l2002 

I 
i 

I 
LIUOO AII:l-MWoa 1.0-'.5' Soli MC (2.5" J.D.) 111612002 ~ 
llUOl AA3-MW08 ·8.5, 5011 Me (2.5°1.0.' 1 1/612002 ~ 

LK202 AA3-MW08 1 -11.5 I Soli 1.40 (2.5°1.0., 111812002 ~ 

LK203 AA3-MWOa 1 ~ 18.5 ~ SoIl MO (2.5°1.0.1 111812002 ~ 
lK204 AAJ.MW08 2 • 21.5 ~ SolI Me (2.5" 1.0., 11/812002 4 
U<20S AA3·MW08 2 ~26.5' Sol MO (2.5" 1.0., 111612002 ~ 

LK20e AA3-MW08 30 - 31.5 SoH Me (2.5" 1.0.) 111812002 ., 

, , 

Protect N_: Anomaly Area 3 
Protect Number: 37380-02.30-02 
Project "'!Ulger: Mr, Crispin Wanyolke 
Telephone Number: 562·951·2057 
Fu Number: 582·951-2086 

I 

CD 

U<207 AA3·MW08 35·36.5 SoIl Me (2.5" 1.0.) 10/2912002" 4 

.' ~. 

fl{) llUOa AA3-MW08 40·41.5 Soil MO(2.5°I.D.) 10129/2002 ~ ,.gn 4 N/Jt 
r: .~~~!:~U<2~~O'~===~~~AA3~~~.MW~~0~8=!==~~~.j46~.5~=~==~SO~D=~~~M~C~(~2~.5"~I~.D~.I=~==~101~29I2OO~~~~2==~==4=~=::J~::~"~=!====!=:.,=~~~~~~~===============~ 
\.oJ" LK21G AA3-MW08 50·51.5 Soli Me (2.5-1.0., 1012912002 .. J.., • 

AAJ.MW09 1.0-,.5 I Sol Me (2.5" 1.0.' 1012912002 

lKt12 ", .. ~ AA3-MW09 ~8.5 .. sou MO (2.5°1.0.' 1012912002 
AA3-MW09 105-1161 5011 Me (2.5"1.0.) 10I29l2002 

1j -18.5 ~ Sol 1.40(2.5"1.0.) 1012912002 
AA3-MW09 2-21.5' Son Me 12.5" 1.0.) 1012912002 
AA3-MW09 21 ·26.5 ., SoIl Me (2.5" 1.0.) 1012912002 
AAJ.MW09 3j -31.5 ' Sol! MC 12.5" 1.0., 1012912002 
AA3-MW09 35-36.5 , Soil SPT(Bag) 10/2912002 
AA3-MW09 40·41.5 ,. SoIl SPT(Bag) 10I29l2002 
AA3-MW09 45·48.5 ;' SoH SPT1Bag, 10I29l2002 

"''1. ,17 , 

\ 



3 " 3 
CHAIN Of CUSTODY RECORD 

GEOJECHHICALlABORAIORY T1:ST!HG -1iXISTIHO COVIB MAIEBIALS AND HEAR-SURfACE FILL SOILS 
EL TORO MCAS " ANOMALY AREA 31M3) 

Laboratory: Teraleallabs 
1nal Cowan Avenue, SUile 150 
lrMe, calilumla 82614 

Sarnplr. Rod lazo 
Date: Ul22I2002 

SlmplilDt 

LK2U· .-:;''1-

LK2I1 'Z'l~ 

Explorltlon 
LotlUon 

M3-MW09 • 
M3-MW09 
M3-MW09 
M3-MW09 
M3-MW09 

AA3-MW09 

Depth (f.ltl Matrix 
50 • 51.5 , SoU 

55·56,5 r SoU 
60·81.5 , Soli 
65 • 86.5 , Soli 
70· 71.5 ~ SoU 
75 - 76.5 ~ SoU 
80 - 81.5' Sol 

TYDI of ContaIner Sampling Dati 
SPT(Bag) 1012912002 
SPT(Bag) 1012912002 
SPT (Bag) 1012912002 

Bag 1013112002 
Ball 1013112002 
Bag 1013112002 
Bag 1013112002 

LIQItl "'-t\ AA3-MW10 <10-2.5 I Sol MC 12.5" 1.0.) 1013112002 
LKHt' "tt -""1 M3-MWtO 6- 8.5 I 5011 Me (2.5"1.0.) 1013112002 

.( L~ "1.'l4S AAJ.MW10 " -It.5 ~ SoU Me 12.5"1.0.) 10/3112002 
l,,*l~· l' LK3It"\{j, M3-MW10 K"~16.6" SoU MC(2.5" 1.0.) 1013112002 

LK2¥ "-~ AAJ.MW10 2O:(.214P I SoU MC (2.5"1.0.) 1013112002 
LJUMo •• 't.... AAJ.MWto 26- 28.5 .I 5011 Me (2.5"'.0.) 1013112002 
LK2IIr" i'V'l M3-MW10 3'-31.5 I SoU MC(2.5" 1.0.) 1013112002 

i I 
i I 

I Ii 
) 

! 
li 

i 

I 

LKIN "1.""," AA3-MW10 »- 38.5 II 5011 MC (2.5"1.0.) 1013112002 ~ ~ , CD 

Prolett H&IM: Anomaly Area 3 
Projtc:1 tlumblf: 37380-02-30-02 
ProJtcI MIniver: Mr. Crispin Wanyoike 
Telephone Number: 562-951·2057 
'111 Nllmber: 562·951-2088 

L.KaM ~r M3-MW10 ., - 41.S / SoU MC (2.5"1.0.) 1013112002 ~ ~ [! 
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r---"\ ) I ( 
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San ..... .,,' 10 lK169 lK170 LK17'._J LK172 LK173 LK174 LK175 ,76 

Exploration Location AA3-MWOS AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW05 

Oe~th (ft.) 2-2.5 6-6.5 10.5-11 15.5-16 20-20.5 25.5-26 30.5-31 35-35.S 

Sample Type Drive Drive Drive Drive Drive Drive Drive Drive 
Light Drown, 

Light brown Brown, Top; 
Light brown Top: poorly Light brown 

Brown poorly 
poorly graded 

Light brown poorly graded graded sand 
silty sand with 

silty sand 
Olive lean clay 

Visual Soil Classification graded sand silty sand sand with silt with silt( SP- (SM); Bot: 
(SP); LOOSE 

sand (SP); 
(SM); FIRM (SP-SM); SM); Bot: poorly gravel (SM)g; 

lean clay (Cl); 
(Cl) 

LOOSE 
lOOSE graded sand LOOSE 

WET & SOFT 
(SPl 

Pocket Penetrometer N/A NIA 3.5 NIA 2.5/0.75 2.0 0.5 2.5 ---- -. 

Weight Soil + Rings 1 Tube (gm. 893.12 825.30 973.86 951.80 __ - 1---
849.96 989.54 1081.86 967.20 

Weight of Rings 1 Tube (gm. 251.76 201,16 200.70 200.70 200.70 200.70 200.70 200.70 ------- - _. -
Average length (in.) 5.240 5.160 5.660 5.950 5.180 5.000 5.721 5.022 

Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 2.421 2.421 2.421 

Wet. Wt. of Soil + Cont. (gm. 628.80 214.44 649.58 599.59 214.95 987.28 238.63 257.50 --

Dry Wt. of Soil + Cont. (gm.) 601.60 210.78 616.60 573.80 207.48 918.60 199.25 220.22 - -

Weight of Container (gm) 75.15 68.29 75.77 _?6.77_ 60.15 79.15 66.80 59.20 .. - "-- .. _- ." . - .. - - ._-

Container No.: .------_.----: ---- -- - .--- --- -

Wet Density 101.3 100.1 113.0 104.5 103.7 130.6 127.5 126.3 .. - -_. -' _. .. - ----.----

Moisture Content (0/0) 5.2 2.6 6.1 5.2 5.1 8.2 29.7 23.2 
-.--------------- _. __ ._-_ ... _-_ .... ----_. . . --

Dry Density (pcf) 96.3 97.6 106.5 99.3 98.7 120.7 98.2 102.6 
.. - -

Degree of Saturation (%) 18.6 9.5 28.3 20.1 19,3 55.7 112.2 97.1 

" 
Project Name: Anomaly Area 3, Former MC~S EI Toro,_~~ ___ 

MOISTURE & DENSITY of SOILS Project No.: 37380 I eTC 0078 

T£~ratest lab!:;. Inc, 
ASTM D 2937 Client Name: Earth Tech, Inc. 

r, ~.t'::,lti·!(~w: .. ~f.t.:")<)$o' (::::t~"t')·;:c"( Tested By: RA Date: 11/22/02 
'-

M&Dx/. 



Sample 10 LK177 LK178 LK179 LK180 LK181 LK182 LK183 LK184 

Exploration Location AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW05 AA3-MW06 AA3-MW06 AA3-MW06 AA3-MW06 

Depth (ft.) 40-41.5 45-46.5 55-56.5 57-57.5 1.5-2 6-6.5 11-11.5 16-16.5 

Sample Type SPT (Bag) SPT (Bag) SPT (Bag) Drive Drive Drive Drive Drive 

Olive elsatic 
Olive,sandy Yellowish 

Brown silty 
Dark brown 

Dark brown 
Visual Soil Classification 

Olive sandy 
silt with sand 

Olive lean clay Bot: lean clay brown silty 
sand (SM); 

silty sand (SM) 
clayey sand 

lean clay s(CL) 
(MH)s 

(Cl) (Cl); Top: silt sand (SM); 
lOOSE 

with lumps of 
(SC) 

(ML) lOOSE clay 

Pocket Penetrometer N/A N/A N/A N/A 2.5 -. 

Weight Soil + Rings 1 Tube (gm. 984.62 947.32 739.10 667.60 604.58 .- ---
Weight of Rings 1 Tube (gm. 200.70 261.66 202.08 261.36 200.70 .. ~~ . 

--~.--

Average Length (in.) 5.700 5.481 4.522 3.321 2.800 -_. 

Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 -_ ....• 
Wet. Wt. of Soil + Cant. (gm. 404.81 370.65 317.21 416.47 455.61 231.70 262.71 577.93 

Dry wt. of Soil + Cant. (gm.) 333.83 274.34 229.90 324.51 440.86 217.63 241.47 505.79 . --- -- - - . 

Weight of Container (gm) 75.80 74.83 76.89 76.75 75.65 50.99 56.29 75.50 -- .--

Container No.: - ._. --- _.-. --- - -,_ ... --

Wet Density -- 113.8 103.5 98.3 101.2 119.4 . _----_._-- ---_ .. ------- -- --- -- _. 

Moisture Content (%) 27.5 48.3 57.1 37.1 4.0 8.4 11.5 16.8 
- _._- _ .. - ._----- - ... _--_ .. _- -- - .. _- --

Dry Density (pef) 83.0 99.5 90.6 90.8 102.2 . _--- ,--_ .... --- -----

Degree of Saturation (%) 97.2 15.7 26.5 36.2 69.8 _._--_._- - - -

" 
project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

MOISTURE & DENSITY of SOILS Project No.: 37380 I eTa 0078 

T ' t" . ASTM D 2937 Client Name: Earth Tech, Inc. 
Nm~v· ,; -::{J:w- ;1Y' ~ w·~ .... \,. v· . .J... v~ 

ot"', ~.f:·i,;~"!('N ~;'f:l.):~~f' ";.·.·:.'):~1:-.... :-..N·:· Tested By: RA Date: 11/22/02 

() o xl. 
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lK185 LK186 LK18,'~ lK188 LK189 LK190 LK191 \ ,,192 Samj)le 10 "-

Exploration Location AA3·MW06 AA3·MW06 AA3-MW06 AA3-MW06 AA3-MW06 AA3-MW07 AA3-MW07 AA3-MW07 

Depth (ft.) 21-21.5 26-26.5 31-31,5 36-36,5 40-41.5 2-2.5 6-6.5 10.5-11 

Sample Type Drive Drive Drive Drive SPT (8ag) Drive Drive Drive 

Reddish Brown well- Reddish brown Reddish brown 
Yellowish 

Olive sandy 
brown, Top: graded sand 

Pale yellow Olive elastic 
poorly graded well-graded 

brown poorly 
Visual Soil Classification 

silt s(Ml) 
clayey sand with silt and 

lean clay (Cl) silt (MH) 
sand with silt sand with silt 

graded sand 

i 
(SC); Bot: lean gravel (SW- (SP-SM); (SW-SM); 

(SP); lOOSE 
clay (Cl) SM)g; LOOSE LOOSE LOOSE , 

Pocket Penetrometer ( 0.75 2.0 4.0 2.0 N/A N/A N/A 
~ ... ~-- -- - .- -- ... "--- -- _. 

._~~ight SoiL + Rin9.~ I !ubej~m..:. 873.06 612.14 1180.16 885.76 926.82 1007.42 797.84 -. -- -_ .. - -

Weight of Rings I Tube (gm. 200.70 251.02 202.04 202.52 261.20 251.15 251.44 ._-

Average Length (in.) 4.700 2.532 5.731 5.981 5.353 5.882 4.561 

Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 2.421 2.421 -
Wet. WI. of Soil + Cont. (gm. 501.03 221.73 958.28 340.71 369.59 243.85 534.64 251.71 .- ... 

Dry Wt. of Soil + Cant. (gm.) 419.05 195.63 881.18 227.05 246.36 238.66 523.09 246.45 
-

Weight of Container (gm) 79.15 72.10 74.26 82.27 78.21 36.83 76.04 .. ~2.76 __ .. 

Container No.: - .. _-
--I-' I---'~"'-:"="--.... - ----- -= 1-:===--=====. ----------_._--- -----_.- - - r'" 

Wet Density 118.4 118.0 141.2 94.5 102.9 106.4 99.1 - --.-------.----- - .. _---_.- .--- ...... __ ... _--- -_. -------. -_.- --.-

Moisture Content (%) 24.1 21.1 9.6 78.5 73.3 2.6 2.6 2.7 -.- .. _--- -P_ ... · .. ---- -------.- .. -- -- ---_._--_ ... - ~- .. - . . _- --- ...... _ .... __ .---
Dry Density (pet) 95.4 97.4 128.9 53.0 100.3 103.7 96.5 -- _._----_ ..• -- ---
Degree ot Saturation (%) 84.9 78.2 83.9 97.1 10.2 11.2 9.8 - .. -- .. _-- .. _. 

~ 
Project Name: Anomaly Area 3, F9.,rmer MCAS EI Toro, CA 

MOISTURE & DENSITY of SOILS Project No.: 37380 I CTC 0078 -----
.... ttL' , ASTM D 2937 Client Name: Earth Tech, Inc. 
I0nl OS aDS. mc. -----

.... \ ~.~. :(:~"1(Hi ~~~..:·H~fI (AH.'t~).~~·! Tested By: RA Date: 11/22102 

M&Dxl$ 



Sample 10 LK193 LK194 LK195 LK196 LK197 LK198 LK199 LK200 

Exploration Location AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW07 AA3-MW08 

Depth (ft.) 15.5-16 25-25.5 31-31.5 36-36.5 40.5-41 46-46.5 50-50.5 1-1.5 

Sample Type Drive Drive Drive Drive Drive Drive Drive Drive 

Pale brown 
Pale brown Pale olive silty Reddish brown 

poorly graded 
well- graded 

Brown silty Light yellow 
sand (SM); 

Pale olive silt Pale yellow poorly graded 
Visual Soil Classification sand with silt LOOSE I 

sand with silt 
and gravel 

sand (SM) silt (ML) 
DISTURBED I 

(ML) silty sand (SM) sand (SP); 

(SP-SM) 
(SW-SM)g No Density 

LOOSE 

Pocket Penetrometer 1 >4.5 >4.5 3.5 N/A 1.5 1.0 N/A - -

Weight Soil + Rings 1 Tube {gm. 956.96 994.62 1001.38 1080.60 959.04 1095.80 793.86 

Weight of Rings I Tube (gm. 261.19 250.43 251.18 251.05 251.87 263.05 201.29 

Average Length (in.) 5.590 5.250 5.021 5.810 4.952 5.553 5.171 ... p-"- -
Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 2.421 2.421 2.421 

"--.. 

Wet. Wt. of Soil + Cont. (gm. 494.66 650.22 600.32 351.20 389.39 246.68 469.14 254.95 
... 

Dry Wt. of Soil + Cant. (gm.) 485.32 627.18 545.02 290.86 336.11 206.70 393.31 251.40 

Weight of Container (gm) 76.06 75.63 77.27 74.73 76.85 70.01 77.02 66.00 .... f--.. -- c- o __ • ... 

Container No.: - . 
1-- .......... - 1-.. .- ... -- .-

Wet Density 103.0 117.3 123.6 116.2 118.2 124.1 94.8 ... ------ _._-- .. -------

Moisture Content (%) 2.3 4.2 11.8 27.9 19.6 29.2 24.0 1.9 
.. - -------.----- ._ ... f---............ __ .... .-1---_ .. _-- -' ... _---_._- . 

Dry Density (pct) 100.7 112.6 110.6 92.4 91.4 100.1 93.1 
-' ---.-

Degree ot Saturation (%) 9.1 22.7 60.9 91.4 93.6 94.7 6.4 
.-.- "'--' --- .. . '----- - - -- .. - .-

~ 
Project Name: .. ~nomaly Area 3, Former M~~S EI Taro, CA 

MOISTURE & DENSITY of SOILS Project No.: 37380 I eTO 0078 .-_ .. 

Tc at'·· ·,t l":'" :. ASTM 0 2937 Client Name: Earth Tech, Inc. 
·~r,. I;:;'~ dO:::, .He, --

f .. ~.,::~,~t!·f·:i-~ ... ~f.:.~):.~~ .;.'.:.'l:!-.1.~.,",~ .. '! Tested By: RA Date: 11/22102 
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Sc.'_r"te 10 LK201 LK202 L~ __ ./ LK204 LK205 LK206 LK207 \ ,~O8 

Exploration Location AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW08 AA3-MW09 AA3-MW09 AA3-MW09 

Depth (ft.) 6-6,5 11-11.5 16-16.5 21-21.5 26-26.5 1-1.5 6-6.5 10.5-11 

Sample Tvpe Drive Drive Drive Drive Drive Drive Drive Drive 

Brown, Top: 
Brown poorly 

Brown sandy Brown silt with Brown silty 
Yellowish clayey sand 

Dark brown graded sand 
Yellowish 

Visual Soil Classification brown silty (SC); Bot: brown silty 
lean clay s(CL) sand (ML)s sand (SM) 

sand (SM) poorly graded 
silty sand (SM) with silt (SP-

sand (SM) 
sand (SP) 

SM) 

Pocket Penetrometer >4.5 3.5 1.5 4.5 1.0 0.5 3.0 1.75 --
Weight Soil + Rings 1 Tube (gm. 1076.46 955.06 993.22 1013.82 674.86 995.04 1006.30 1086.22 

.. - ._-. 

Weight of Rings I Tube (gm. 202.01 201.90 201.47 201.35 201.48 250.97 251.15 251.17 

Average Length (in.) - 6.001 5.730 5.800 5.601 3.350 5.951 5.702 5.921 

Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 2.421 2.421 2.421 

Wet. Wt. of Soil + Cant. (gm. 381.37 370.56 510.27 223.84 558.78 309.22 485.54 289.06 --.. 

Dry Wi. of Soil + Cant. (gm.) 345.76 319.13 476.99 209.38 497.98 300.21 468.46 272.85 - .•. -
Weight of Container (gm) 75.20 77.62 76.42 57.81 76.71 70.43 74.31 61.70 ----. -_ .. -

Container No.: 
- - . -- . -

Wet Density 120.6 108.8 _.1.13.0 120.0 116.9 103.5 109.6 116.7 
--f--.----- - .. ~ ...• -_ .. _-- - ------

.. ..M~isture Content (%) 13.2 21.3 8.3 9.5 14.4 3.9 4.3 7.7 .-- '---._._- -- -.-.~.- --.- _ .. _--- .--.. ---- .... _---_ .. _- .. _.- .--

Dry Density (pcr) 106.6 89.7 104.3 109.6 102.2 99.6 105.0 108.4 

_ Degree of Saturation (%) 61.1 65.4 '--- 36.4 47.9 60.0 15.3 19.3 37.3 - - .-. 

4 Project Name: Anomaly Area 3, Former MCAS EI Toro, CA -------_. . .!--=.:...:... 

MOISTURE & DENSITY of SOILS Project No.: 37380 I CTC 0078 --_. 

Terate·st Labs. inc. 
ASTM D 2937 Client Name: _~arth Tech, Inc. 
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Sample 10 LK209 LK210 LK211 LK212 LK213 LK214 LK215 LK216 

Exploration Location AA3-MW09 AA3·MW09 AA3·MW09 AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW09 

Depth (ft.) 16-16.5 21-21.5 26-26.5 31-31.5 35-36.5 40-41.5 45-46.5 50-51.5 

Sample Type Drive Drive Drive Drive SPT (Bag) SPT (Ba~) SPT (Bag) SPT (Bag) 

Yellowish 

Dark brown 
brown well- Pale yellow 

Olive yellow Olive yellow 
Pale yellow 

Visual Soil Classification 
Brown silty Brown silty 

clayey sand 
graded gravel poorly graded 

poorly graded poorly graded 
poorly graded 

sand (SM) sand (SM) 
(SC) 

with silt and sand with 
sand (SP) sand (SP) 

sand with silt 
sand (GW- gravel (SP)g (SP-SM) 

I I GM)s I 
I I 

Pocket Penetrometer ! 0.75 1.5 >4.5 >4.5 
.~.- ••• &_ •• . ----- - ... -..... --------

Weight Soil + Rings l.:r~_be (9.rn.:_ 967.00 970.08 1101.74 1034.24 
1------ .--r---

Weight of Rings I Tube (gm. 261.20 261.66 261.45 262.13 _ .... -. ___ A _ .. ,- -- f-- --
Average Length (in.) 5.441 5.420 5.730 4.702 -_._ .. _ .. -t-. .-. ------- -------\----_. __ ... -

Average Diameter (in.) 2.421 2.421 2.421 2.421 

Wet. wt. of Soil + Cont. (gm. 460.27 466.89 237.90 929.36 329.16 752.56 300.09 896.68 
-- --- .. ----.- -. 

Dry Wl. of Soil + Cont. (gmJ_ . 419.66 425.26 216.34 871.30 297.60 655.60 267.24 757.20 _.- ~ -_._. 

Weight of Container -.-jg~ f-- 76.73 76.81 37.60 72.14 55.30 75.03 74.15 107.92 

Container No.: - .- --~--1-. __ A - _.- -- I- _. - - - -- ---_._---... _._- - .--------

Wet Density 107.3 108.2 121.4 135.9 
I-- . - -------- -- -_._- ." .. _---- ,'-- --.---~---~----.--- ... ----

Moisture Content (%L ___________ 11.8 11.9 12.1 7.3 13.0 16.7 17.0 21.5 .- - --'---- 1------------ .. _- -_._- f---.---- -- .-.. ~ --------

Dry Density (pef) 96.0 96.6 108.3 126.7 
-- . - ._---_.'- 1----- --------.-

Degree of Saturation (%) 42.3 43.3 58.5 59.3 _. -- -.. -.-

" 
Project Name: An.Qmaly _Area 3. Former MCAS EI Taro. CA 

MOISTURE & DENSITY of SOilS Project No.: 37380 I CTa 0078 

T€~ratcst Labs, Inc, 
ASTM D 2937 Client Name: Earth Tech, Inc. 
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Sall ..... dID LK217 LK218 LK2· ...... ./ LK220 LK221 LK222 LK223 , .l24 

Exploration Location AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW09 AA3-MW10 AA3-MW10 

Depth (ft.) 55-56.5 60-61.5 65-66.5 70-71.5 75-76.5 80-81.5 2-2.5 6-6.5 

Sample Type SPT (Bag) SPT (Bag) 8ag Bag 8ag Bag Drive Drive 

Olive yellow Olive yellow Olive yellow Olive yellow Olive yellow 
Olive yellow 

Brown clayey 

Visual Soil Classification poorly graded poorly graded poorly graded poorly graded poor1y graded 
poorly graded Dark brown 

sand with 

sand (SP) sand (SP) sand (SP) sand (SP) sand (SP) 
sand with silt lean clay (Cl) 

gravel (SC)g 
(SP-SM) 

Pocket Penetrometer >4.5 >4.8 _._-

Weight Soil + Rings I Tube (gm. 948.28 954.08 .-.-._----

Weight of Rings I Tube (gm. 261.33 250.93 -------- .----.-------. -------., .. ---. 

Average Length (in.) -- -f----
5.581 5.042 

-

Average Diameter (in.) -----
2.421 2.421 

---. - --
Wet. Wt. of Soil + Cant. (gm. 308.44 191.09 976.60 304.68 367.20 1387.85 187.32 747.90 

Dry wt. of Soil + Cont. (gm.) 281.21 165.92 847.80 274.26 322.20 1202.30 177.60 712.50 
"- .-

Weight of Container (gm) 56.64 40.21 107.76 55.26 68.18 108.88 35.67 74,15 
-- f------- ---._-- --

Container No.: 
-- - -= =-- ---==== ----_. --_._-=----

Wet Density --_ .. f----.. - .... --- --_._---------------.-- ~. 101.9 115.4 
-1-._--- ----.-- ----- --- --

Moisture Content (%) 12.1 20.0 17.4 13.9 17.7 17.0 6.8 5.5 
.• - -- ----------~-.---.--.-------- -~--------.- 1--- ---.-- ------- ... _---- ._- --

Dry Density (pef) 95.3 109.3 ._-_.-- .. _--- ----.- --------------- -~---- .. -- -------_._-_._._---
Degree of Saturation (%) 24.1 27.6 

-- ... - .... ._--

4 project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

MOISTURE & DENSITY of SOILS Project No.: 37380 I CTa 0078 .-
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Sample 10 LK225 LK226 LK227 LK228 LK229 LK230 LK231 LK232 

Exploration Location AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 AA3-MW10 

Depth (ttl 11-11.5 16·16.5 20.5-21 26-26.5 31-31.5 36-36.5 41-41.5 45.0 

Sample Type Drive Drive Drive Drive Drive Drive Drive SPT (Bag) 

Brown poorly Yellowish Pale Yellow 
Dark brown 

Olive poorly 
Olive yellow 

Visual Soil Classification 
Olive lean clay Olive clayey graded sand brown poorly poorly graded 

clayey sand 
graded sand 

poorly graded 
(CL) sand (SC) with silt (SP- graded sand sand with slit with silt (SP· 

SM); LOOSE (SP) (SP-SM) 
(SC) 

SM) 
sand (SP) 

Pocket Penetrometer N/A >4.5 N/A 0.5 .05 0.5 0.25 

_Weight Soil + Bing~l T~~e (grn: 1055.68 899.32 738.00 1096.96 1002.24 918.40 1125.64 
._. -

Weight of Rings I Tube 19lTl~ f--
261.50_ 

1--
251.27 251.20 .. - _.250.79 251.20 249.71 252.64 .- --_ ... _--

Average Length (in.) 6.003 5.040 3.751 6.001 5.723 5.103 5.700 .- - -------- ---_ .. _---1--- .--- _. 

Average Diameter (in.) 2.421 2.421 2.421 2.421 2.421 2.421 2.421 -
Wet. Wt. of Soil + Cont. (gm. 276.36 773.44 493.38 240.89 707.08 639.82 610.24 704.22 - -

Dry Wt. of Soil + Cont. (gm.) 240.85 678.70 483.61 -._. 236.84 689.90 589.80 538.30 653.60 

Weight of Container (gm) 36.96 82.29 76.07 __ 58.18 75.60 75.34 B2.24 82.22 -- -_._---- -.--

Container No.: 
1-----.- -- --- - --_. --- ----- - - --_. .--.--- - c---- ::::--.. ---

Wet Density 109.5 106.4 107.4 116.7 108.6 10B.4 126.7 ------_ .. __ .- -- -- ------- ----------~ .. -. ---- ......... _ .... ---

~~ture Content (%) 17.4 15.9 2.4 2.3 2.8 9.7 15.8 8.9 
_.,,-_ .. ._--'-' -------- -- ----_. _ .. _--_._- -_. __ . -_ .. _---_.-

Dry Density (pef) 93.2 91.8 104.9 114.1 105.6 98.8 109.5 _ .. - -'" ,,- --

Degree of Saturation (%) 58.2 51.3 10.7 12.8 12.7 37.2 78.9 .- ._-- -_._--- , - ---

" 
Project Name: Anomaly Area 3, Former MCAS EI Taro, CA 

~-
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A TTERBERG LIMITS 
ASTM D4318 

Temt~$f. LaIn. Inc. 

Anomaly Area 3, Former MCAS EI Toro, CA 

Project No. : 37380 I CTO 0078 

Sample 10: LK178 

Exploration Location: -.:..A~A=3...:..-M:..:..W:..:..:..05=--____ _ 

Tested By: ACS Date: 

Input By: ---.:....RA=-..:--__ Date: 

Checked By: . --=L::..F __ _ Date: 

Depth (ft.) 45-46.5 
--~~--------

12/04/02 

12/09/02 

12/09/02 

Visual Sample Description: Olive elastic silt with sand (MH)s 

PLASTIC LIMIT LIQUID LIMIT 

TEST NO. 

Number of Blows (N] 

Wet Wt. of Soil + Cont. (gm) 

Dry Wt. of Soil + Cont. (gm) 

Wt. of Container (gm) 

Moisture Content (%) rwnl 

Liquid Limit 

Plastic Limit 
Plasticity Index 
uses Classification 

1 

8.28 

5.86 i 

1.04 

50.21 

[i6 
50 
46 
MH 

PI at liN - Une = O.73(LL-20) = I 55.48 
One - Point Liquid Limit Calculation 

LL =Wn(N/2S) 0.121 

PROCEDURES USED 

0 Wet Preparation 101.00 

Multipoint - Wet 
i I 

100.00 

[KJ Dry Preparation I ) 
Multipoint - Dry 99.00 

i i 
[K1 Procedure A ~ 

. / 

~ 98.00 
I 

Multipoint Test C 
Q) 

I -c 
0 97.00 

0 
u 

I Procedure B Q) ... 
:::l J One-point Test (j) 96.00 '0 

I ~ 

95.00 

94.00 

I 
I 

I 
I I 93.00 

, 
10 

2 1 I 2 3 
i 
I 

30 / 231 16 I 
8.21 17.15 i 17.19 I 16.92 i 

5.83 9.34 i 9.26 i ! 
9.01 

1.02 1.03/ 1.02 1.14 

49.48 93.981 96.24 100.51 

60r-------------------------------~ 

50 

a::: -;40 

For claSSification of fine­
grained soils and fine­
grained fraction of 
coarse-grained soils CHorOH • 

II 
." 

.5 30 
>-:c 
u 
:;; 20 
ta 

a::: 
10 

ClorOL 

CL· ... 

I 
i 

"A" Line 

MHorOH 

MlorOL I 
O~----~--~ __ --~--~--~_T--~~ 

o 10 20 30 40 50 60 70 80 90 100 

Uquid Limit (LL) 

I~ ! I! II I !Ilill . i iill 'I illl Ill! i 
I I I I 1,1 I /1 I,' 
i : j Iii Ii I i Itliii' 

! I ! ! i! III ill! ':1 
I \ ," I I I'·" II III, \ i I I I' . " 

, 
\ I : II I 

II I ''-. II i i 1111' li'i Iii 
I li II I, 

20 25 30 40 

Number of Blows 

50 60 70 BO 90 100 



Teratesi. Lahs. I::c. 

Project Name: 

Project No. : 

Sample ID: 

A TTERBERG LIMITS 
ASTM D4318 

Anomaly Area 3, Fonner MCAS EI Toro, CA Tested By: ACS 

37380 1 CTO 0078 Input By: RA 

LK184 Checked By: -....:L=-F __ _ 

Exploration Location: .:-.AA.::..=3:...:-M=:.W~O:..:6=--___ _ Depth (ft.) 16-16.5 

Date: 

Date: 

Date: 

12104/02 

12111/02 

12111/02 

Visual Sample Description: Dark brown clayey sand (SC) 

. PLASTIC LIMIT LIQUID LIMIT 

TEST NO. 

Number of Blows [N] 

Wet Wt. of Soil + Cont. (gm) 

Dry wt. of Soil + Cont. (gm) 

wt. of Container (gm) 

Moisture Content ('Yo) rwn] 

Liquid Limit 

Plastic Limit 

Plasticity Index 

USCS Classification 

1 

9.82 

8.27 

1.11 

21.65 

41 
22 
19 
CL 

PI at "A" • Line = 0.73(LL-20) = ,-I ~15:..:..:.3:....:.3----l 
One - Point Liquid Limit Calculation 

LL =Wn{N/25) 0.121 

PROCEDURES USED 

D Wet Preparation 44.00 

Multipoint - Wet 

CKJ Dry Preparation 
43.00 

Multipoint - Dry 

If 
! I I 

I 

1 j 

00 Procedure A ~ 
~ 42.00 

Multipoint Test Ql 

c 
0 

D 
u 

Procedure B Ql .... 
One-point Test ~ 41.00 

'0 
::E 

I 
i 

I 
I 

I 

I 
I 

40.00 

39.00 i 

10 

! 

I 
I 

2 1 2 3 

31 23 18 

10.46 19.70 ! 19.82 18.32 

B.80 14.40 14.30 13.11 

1.11 1.07 1.08 1.05 

21.59 39.76 41.75 43.20 

60r-----------------------------------~ 

50 -a::: 
-40 
111 

" c 
- 30 
~ 
U 
t:; 20 
ftI 

a::: 
10 

For classification of fine­
grained soils and fine­
grained fraction of 
coarse-grained soils 

ClorOl 

• 

CHorOH 

"A" line 

MH orOH 
I-----:a.""' .• "'-L --

MlorOl I 

\ 

I 

O~.--~--~ __ --~--~--____ --~--~--~ 

o 

\. 
\ 

.~ 

10 20 30 40 50 60 70 80 90 

liqUid Limit ILL) 

111 i 1 I I 

I II I i 
II I 

t , I 

f, ~ II i I 

I II I 
:j 

1\ !i 

ill i 
'J I ! 

I 

i l I 

I II' 
I 

! 
\ 

\ 

\ I iii ! 
\ If ' 

III 
1 

I 
\ I 

. I'll Ii 

100 

20 25 30 40 50 60 70 80 90 100 

Number of Blows 

u 

(J 



Teratafi!. Labs. Ir,;::. 

A TTERBERG LIMITS 
ASTMD4318 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS Date: 12/04/02 

12/09/02 

12/09/02 

Project No. : 37380 I CTO 0078 Input By: RA Date: 

Sample 10: LK189 Checked By: LF Date: 

Exploration Location: AA3-MW06 Depth (ft.) 40-41.5 

Visual Sample Description: Olive elastic silt (MH) 

PLASTIC LIMIT LIQUID LIMIT 

TEST NO. 

Number of Blows [N} 

Wet Wt. of Soil + Cont. (gm) 

Dry Wt. of Soil + Cont. (gm) 

Wt. of Container (gm) 

Moisture Content (%) [Wn] 

Liquid Limit 

Plastic Limit 

Plasticity Index 
uses Classification 

1 

9.44 

6.80 

1.09 

46.23 

m
4 

46 
38 
MH 

PI at "A" - Line = O.73(LL-20) =! 46.72 
One - Point Liquid Limit Calculation 

LL =Wn(N/25) 0.121 

PROCEDURES USED o Wet Preparation 

Multipoint - Wet 

00 Dry Preparation 

Multipoint - Dry 

00 Procedure A 

Multipoint Test 

D Procedure B 

One-point Test 

10 

2 1 I 2 
i 

3 

32 22 18 

8.75 16.92 16.05 16.37 
; 

6.32 9.73 9.15 9.26 

1.05 1.04 1.03 I 1.05 

46.11 82.74 84.981 86.60 

60r----------------------------------~ 

50 

10 

For classification of fine­
grained soils and fine· 
grained fraction of 
coarse-grained soils 

CLorOL 

CI.-ML. MLorOL 

CH or OH 

• 
"A" Line 

MHorOH 

o~~--~-----__ ----~--~--~ _____ --~~ 
o 10 20 30 40 50 60 70 80 90 100 

Uquid Limit CUI 

20 25 30 40 SO 60 70 80' 90 100 

Number of Blows 



Temtes!. Labs. I::G. 

Project Name: 

Project No. : 

Sample 10: 

Exploration Location: 

A TTERBERG LIMITS 
ASTM D 4318 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 
---'--'-=-=----

37380 1 CTO 0078 Input By: RA 

LK196 Checked By: LF ----==-----
AA3-MW07 Depth (ft.) 36-36.5 

Visual Sample Description: Light yellow silt (ML) 

Date: 

Date: 

Date: 

PLASTIC LIMIT LIQUID LIMIT 
, 

I I TEST NO. 1 2 1 2 3 

Number of Blows [N] 31 23 16 

Wet Wt. of Soil + Cant. (gm) 9.36 8.66 16.96 17.77 19.86 

12.84 I 
i 

Dry Wt. of Soil + Cant. (gm) 7.67 7.09 13.34 14.72 I 
, 

Wt. of Container (gm) 1.05 1.01 1.04 I 1.09 1.05 

Moisture Content (%) [WnJ 25.53 25.82 34.92 36.16 37.60 

12/04/02 

12111102 

12/11/02 

36 ! oor--------------------------------~ Liquid Limit 

Plastic Limit 

Plasticity Index 
uses Classification 

26 
10 
ML 

PI at "A" - Line = 0.73{LL-20) = 11.68 '----'--'...:.::..:.--' 
One - Point Liquid Limit Calculation 

LL =Wn{N/25) 0.121 

PROCEDURES USED 

D Wet Preparation 

Multipoint - Wet 

00 Dry Preparation 

Multipoint - Dry 

00 Procedure A 

Multipoint Test 

D Procedure B 

One-point Test 

10 

50 

it 
";"40 
III 
"C 

=30 
~ ·u 
~2O ... a: 

10 

For classification of fine­
grained soils and fine­
grained fraction of 
coarse-grained soils 

CLorOL 

CL·Ml 

CHorOH 

"A" Line 

MHorOH • ! 

MLorOL I 
O~--~ __ --~--~--~~------~-~~ 

o 10 20 30 40 50 00 70 80 90 100 

Liquid Limit (u.) 

20 25 30 40 50 60 70 80 90 100 

Number of Blows 

o 

o 

o 
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Terates! LaD!>. J::c. 

Project Name: 

Project No. : 

Sample 10: 

Exploration Location: 

A TTERBERG LIMITS 
ASTM D4318 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: RA 

37380 I CTO 0078 Input By: RA 

LK226 Checked By: LF 

AA3-MW10 Depth (ft.) 16-16.5 

Visual Sample Description: Olive clayey sand (SC) 

Date: 

Date: 

Date: 

PLASTIC LIMIT LIQUID LIMIT 

TEST NO. 1 2 1 2 3 
I 

Number of Blows [N] 351 27 22 

Wet Wt. of Soil + Cont. (gm) 13.59 14.56 15.34 18.11 ' 17.09 

Dry Wt. of Soil + Cont. (gm) 11.40 12.20 10.74 12.51 11.73 I 

Wt. of Container (gm) 1.06 1.01 1.01 0.98 1.07 I 
Moisture Content (%) [Wn] 21.18 21.09 47.28 4B.S7 50.2BI 

§§ 
60 

Liquid Limit For classification of fine-

Plastic Limit 50 
grained soils and fine-

- grained fraction of , 
Plasticity Index 28 Q: coarse-grained soils 

I 
';;40 

uses Classification CL GI 
"CI 

.5 30 
z:. CLof OL ~ 

=1 
'u 

PI at "A" - Line = 0.73(LL-20} 21.17 :;; 20 

I One - Point Liquid Limit Calculation 
III 

a::: 
LL =Wn(N/25) 0.121 10 

I CL--' MLorOL 

MHorOH 

CHorOH 

"A" Line 

0 

12104/02 

12/11/02 

12111102 

0 10 20 30 40 50 60 70 80 90 100 

PROCEDURES USED 

D Wet Preparation 

Multipoint - Wet 

00 Dry Preparation 

Multipoint - Dry 

[!] Procedure A 

Multipoint Test 

o Procedure B 

One-point Test 

51.00 

50.00 

?3. 
c 
III 
C 8 49.00 
Ql 

:s 
Ui 
'0 
2 

48.00 

47.00 
10 

I 
1\ 

! I , 

\ I i 
i 

! ! I 
I 

! III 
j 1 i i 

I \ I I , 
i 

, I 

I I 
' I 

. I 
, I ! 

I , 
I I 

I 
I 

II 
20 

Liquid limit (U) 

, . ill I 
! III 

i 

III I~ II 1,1 
1.1 . I i I II " i 1\ i ! i II i Ii 'fl I 

I I I I,lii:: 
I I ' i I 1/ '. ! I I ~ '1\; 

I \ I 1 

I ii' 1/ i ! i i 1: I .1 I 
i \ , i IT [\! I ' i i fl , ' 'I ,'I 

' II 
I 1.1 

.. II! ' I I I 

I \ ' i 

I i i ! : 

! ri " . . I' Ii " I 

II 
I 'I ! \ I! I "1 I 

Ii I ! I i i Ii :~ II Illl!lli;1 I I I ' !, I !i J 

25 30 40 SO 60 70 80 90 100 

Number of 810ws 



Sample 10 LK178 LK180 LK181 LK184 LK188 LK189 LK195 LK197 

Exploration Location AA3-MW05 AA3-MW05 AA3-MW06 AA3-MW06 AA3-MW06 AA3-MW06 AA3-MW07 AA3-MW07 

Depth (ft.) 45-46.5 57-57.5 1.5-2.0 16-16.5 36-36.5 40-41.5 31-31.5 40.5-41 

SampleTy~ SPT SPT Drive Drive Drive SPT Drive Drive 

Olive elastic Olive sandy Yellowish Dark brown 
Pale yellow Olive elastic Brown silty 

Pale Olive 

Visual Soil Classification silt with sand lean clay brown silty clayey sand silty sand 
(MH)s s(CL) sand (SM) (SC) 

lean clay (CL) silt (MH) sand (SM) 
(SM) 

Moisture Correction 1----.--.. - -- ---.-. - ._. .. __ ._--

Wet WeiQhU>( ~oil + Container (gm.) !-- 0.00 0.00 1--_ O.O~_ 0.00 0.00 0.00 0.00 0.00 - - ----_ ... _-_ . . _. --_.- 1---.. _-

Dry Weight of S~!!.+ _qont~iner (gmJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 _. ---- ---

Weight of Container _~mL. ___ . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 __ 
f----.- -

Moisture Content (%) 0.00 0.00 __ --~- 0.00 0.00 0.00 0.00 0.00 
... _-- - .. -

Container No.: 

Sample Ory Weight Determination 

Weight of Sample + Container (gm.) 202.74 324.51 440.86 288.37 227.05 184.68 545.02 338.11 

Weight of Container (gm.) 74.83 76.75 75.65 75.50 82.27 78.21 77.27 76.85 

_ Weigh! of Dry Sample (gm.) 127.91 247.76 365.21 212.87 144.78 106.47 467.75 261.26 ... _- - .- --- .. 

Container No.: 

After Wash -- --...•. r- ----•.. ---_ .. --_._._---- ---- .•.... --- --

Dry Weight of Sample ~_Container (gm) 93.97 156.88 333.18 193.47 103.20 88.19 440.32 248.26 -- ---- . -- .. - -_. ---_._-_. __ ... --- -- ------
Weight of Container .. ___ (gm) ____ . ___ ..... _. __ 74.83 76.75 75.65 75.50 82.27 78.21 77.27 76.85 . __ ._-_ .. ... _- ---.. ---- --.------ -_ .. _----
Drv Weight of Sample (om) 19.14 80.13 257.53 117.97 20.93 9.98 363.05 171.41 

% Passing No. 200 Sieve 85.0 67.7 29.5 44.6 85.5 90.6 22.4 34.4 
-.---~-- ----- ----

% Retained No. 200 Sieve 15.0 32.3 70.5 55.4 14.5 9.4 77.6 65.6 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA 4 PERCENT PASSING No. 200 SIEVE Project No.: 37380 I eTC 0078 

0·-· .. 
/ \ 
'~' 

·F~'f3t .... "·t L'ji»;>!nc ASTM D 1140 
~...... , 't.~;.) e ,;... ;.),:3 ~ .. 

;.. '~f~:(~~;:r·:n., ~.):CHH':~~ :;:,(p(H;:'\o?~~ 

Client Name: Earth Tech, Inc. 

Tested By: RA Date: 12103/02 



/ "-r--
"'-.~26 I 

, 
\ / LK201 LK210 LK230 Sar"t'le 10 \ 

----~ 
Exploration Location M3-MW08 M3-MW09 M3-MW10 M3-MW10 

Depth (ft.) 6-6.5 21-21.5 16-16.5 36-36.5 

Sample Type Drive Drive Drive Drive --

Brown sandy 
Brown silty Olive clayey 

Brown 
Visual Soil Classification lean clay clayey sand 

s(CL) 
sand (SM) sand (SC) 

(SC) 

Moisture Correction 

Wet Weight of Soil + Container (gm.) 0.00 0.00 0.00 0.00 
-- --_._- --

Dry Weight of .Soil + Container {gm·t 0.00 0.00 0.00 0.00 

Weight of Container (gm) 1.00 1.00 1.00 1.00 _.- -

~oisture Content (%) 0.00 0.00 0.00 0.00 -----r---. .- 1-----_. _._-----f---

Container No.: 

Sample Dry Weight Determination --'--._. __ .. _.-

Weight of Sample + Container (gm.) 345.76 425.26 435.47 589.80 ----

Weight of Container (gm.) 75.20 76.81 82.29 75.34 _ .. ._-- .-- 1-. - ------ ._--

Weight of Dry Sample (gm.) 270.56 348.45 353.18 514.46 _. _. -.---- f-. -----1-'--- . __ .-._ ... - f...-.------

Container No.: 

After Wash 
- -_._--- .-------- ---- -.-- ... ------- ---- _.--- ---._._--- --

Dry Weight of Sample + Container (gm) 196.81 301.77 288.72 431.16 .- - ........ ---- ------- -- ---- _ .. ---
Weight of. Container (gm) 75.20 76.81 82.29 75.34 

. ----------.- .------.-- _ .. _._----- -._-_.----"-- _ ... _._ .. _ .. _._-- - ---.--.---. 

Dry Weight of Sample (gm) 121.61 224.96 206.43 355.82 

% Passing No. 200 Sieve 55.1 35.4 41.6 30.8 
. -.-- ----_ . - --.------ _. 

% Retained No. 200 Sieve 44.9 64.6 58.4 69.2 

~. Project Name: Anomal~ Area 3, Former MCAS EI Toro, CA 

C ~~ 

PERCENT PASSING No. 200 SIEVE Project No.: 37380 I eTa 0078 -

·leratest Labs, inc. ASTM 01140 Client Name: Earth Tech, Inc. 

.:.. tt::(;;,~'t'{')~i ;.~1~()l:f.-; ~(.>'A:~r,·~~·~ Tested By: RA Date: 12/03/02 

-200LK201·LK2JO.xis 



Project Name: 

Project No.: 

Sample 10: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D 422 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 / CTc 0078 

LK169 

Tested By: ACS 

Checked By: _L_F __ 

Depth (ft.): 2-2.5 

Exploration Location: AA3-MW05 

Visual Sample Description: Brown poorly graded sand (SP) 

Date: 12102102 

Date: 12109/02 

Moisture Content of Total Air - Dry Soil 

Container No.: RX-22 Wt. of Air-Dry Soil + Cant. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 601.60 Wt. of Dry Soil + Cant. (gm.) 0.00 

Wt. of Container (gm.) 75.15jWt. of Container No. __ (gm.) 1.00 

Dry Wt. of Soil (gm.) 526.45 Moisture Content (%) 0.00 

Container No. RX-22 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 584.90 

Wt. of Container (gm.) 75.15 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 509.75 

U. 5. Sieve Size Cumulative Weight 

I 
Percent Passing I 

(mm.) Dry Soil Retained (gm.) 
i 

(in.) (%) ! 
....... . _--- .-.' ......... ...... :-...•........... .... : ............. . ................... , . ...................•.••.•.•.• -- ........ -... :.~..... .•..... ..... . -- ..... -, ........................ ... ...... ...... , 

6" 152.400 0.00 

3" 75.000 0.00 J 
1 1/2 37.500 0.00 I 
3/4" 19.000 0.00 I 100.0 

3/8" 9.500 9.04 ! 98.3 

#4 4.750 18.09 I 96.6 

#8 2.360 46.25 I 91.2 
I 

#16 1.180 104.79 i 80.1 , 

#30 0.600 227.56 1 56.8 i 

#50 0.300 395.82 i 24.8 

#100 0.150 487.32 I 7.4 

#200 0.075 509.62 I 3.2 
, 

PAN ! 

GRAVEL: 3% liquid Limit: 

SAND: 94 % Plastic Limit 

FINES: 3% Plasticity Index: 

GRP. SYMBOL: SP CU = 060/010 = 3.76 

Cc = (D30)2/(D60*D10) = 1.06 

Remarks: 

o 

.,~-\ 

U 
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For classiticatioh of fme­
grained soils ami fine-grained 
fraction of coarse-grained soils 

ClorOl 
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I 

'~'\''''' MLorOl 
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0 10 20 30 40 50 60 
Uquid Urnil (LL. 

"A"ltne 

MHorOH 

70 80 90 100 

GRAVEL SAND FINES 

COARSE FINE CRSE I MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 11/Z' 314" 3/8" #4 #8 #16 #30 #50 #100 #200 
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GR:SA:FI I LL,PL,PI 
i 

I 3 : 94: 3 I N/A , • 
Project No.: 37380 I eTO 0078 

Visual Sample Description: 

Anomaly Area 3, Former 
MCAS EI Toro, CA 

Brown poorly graded sand (SP) 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM 0 4318,0422 

12-02 

SA Ll<169.xl$ 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Project No.: 37380 I CTC 0078 Checked By: .:;L::..:F __ 

Date: 12102102 

Date: 12109/02 

Sample ID: -=L::..:K~17~1~ __ Depth (ft.): ....:...10,:.: . .=..5-....:...1.=..1 __ _ 

Exploration Location: AA3·MW05 

Visual Sample Description: Light brown silty sand (SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 521 Wt. of Air-Dry Soil + Cant. (gm.) 

Wt. of Air Dry SOil+Cont.(gm.) 616.60 Wt. of Dry Soil + Cont. (gm.) 

Wt. of Container (gm.) 75.77 Wt. of Container No. __ (gm.) 

Dry wt. of Soil (gm.) 540.83 Moisture Content (%) 

Container No. I 521 

0.00 

0.00 

1.00 

0.00 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 527.90 

Wt. of Container (gm.) 75.77 

i Dry wt. of Soil Retained on # 200 Sieve (gm.) 452.13 

U. S. Sieve Size Cumulative Weight 

I 
Percent Passing i 

(in.) (mm.) Dry Soil Retained (gm.) (%) 
............. ........•........... ~ ............ :.:.: .. ; .•. -.. . ' ....... ........ -........ :.:.:.:.; .. : .... -.. ., .. . .; ... :.:.:.:-: .... : ... : .............. , ..... . ... -... -........ :.:.~ .•. : .•... ~.-... ........... : .. , .. ,- . ........ . ........... . ....................... 

I 

6" 152.400 0.00 I 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 100.0 
I 

3/8" 9.500 16.69 , 96.9 

#4 4.750 19.99 96.3 

#8 i 2.360 47.18 91.3 

#16 1.180 131.12 75.8 

#30 0.600 226.99 58.0 

#50 0.300 322.66 40.3 

#100 0.150 403.01 I 25.5 

#200 0.075 450.05 16.8 I 

PAN 

GRAVEL: 4% Liquid Limit: 

SAND: 79 % Plastic Limit 

FINES: 17 % Plasticity Index: 

GRP. SYMBOL: 8M CU = 060/010 = 
CC = (030)2/(060*010) = 

Remarks: 

C) 

C) 

/-\ 
\J 



,I 60 
For classilication of fine- , 

,) 50 grained soils and fine-grained 
fraction of coarse-grained soils 
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PARTICLE - SIZE (mm) 

Exploration 
, 

I I 

Sample 10: Depth (ft.): i Soil Type GR:SA:FI I LL,PL,PI I Location: j ---.. -
j LK171 AA3-MW05 10.5-11 I SM 4 : 79: 17 , N/A 

I 
, 

~ 
Project No,; 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
-f~r;~k~::t:. ;_:::,. ;::;: MCAS EI Toro, CA ..... :- ... '-.... ~ .... - '-.'~' ..... 

, 
\ 

Light brown silty sand (SM) 

( 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM 0 431 B, D 422 

12-02 

SA LKI71.x/$ 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Taro, CA 

37380 / CTO 0078 

Sample 10: -=L::....:K:...:...17:..;:2=---__ 

Tested By: 

Checked By: 

Depth (ft.): 

ACS 

LF 

15.5-16 

Exploration Location: AA3-MWOS 

Visual Sample Description: Light brown poorly graded sand with silt (SP-SM) 

Date: 12102/02 

Date: 12/09/02 

! Moisture Content of Total Air - Dry Soil 
I 

I Container No.: 741 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 

wt. of Air Dry Soil+Cont.{gm.} 573.80 Wt. of Dry Soil + Cant. (gm.) I 0.00 I 

Wt. of Container (gm.) 76.77 Wt. of Container No. __ (gm.) 
1-

1.00 

Dry Wt. of Soil (gm.) 497.03 Moisture Content (%) 1 0.00 

Container No_ r 741 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) I 520_89 

Wt. of Container (gm.) i 76_77 

Dry wt. of Soil Retained on # 200 Sieve (gm.) I 
444.12 I 

U. S_ Sieve Size Cumulative Weight 

I 
Percent Passing , 

(in.) (mm.) Dry Soil Retained (gm.) (0/0) 
I 

I 
' .. ".. ................•... -........................ ......... . ............................. , . . , ... -..•..... : ............. ...................... ;.;.: .. : ......•. ............. : .•.... -.............. -.- .... , . .......... -.-.. ' ...... -..... , ............... ,-..... -............ : ..... .... : .................. . .... '. 

6" 152.400 0.00 I 
3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 I 100.0 

3/8" 9.500 I 2_50 I 99.5 

#4 4.750 4.09 
I 

99.2 

#8 2.360 7.25 98.5 

#16 1.180 17.61 96_5 

#30 0.600 81.06 83_7 

#50 0.300 242.51 51.2 

#100 0.150 385.49 22.4 
, 

#200 0.075 441.93 ! 11.1 

PAN 
, 
I 

i 

GRAVEL: 1% Liquid Limit: 

SAND: 88 % Plastic Limit 

FINES: 11 % Plasticity Index: 

GRP. SYMBOL: SP-SM CU = 060/010 = 5.38 

CC = (D30f/(D60·D10):: 1.59 

Remarks: 

o 

,'-" ( I 
\J 



~L 60 
For classification of fine-

'. 

, 
grained soils and fine-grained \ 50 ., 

~) fracticn or coarse-grained soils 
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PARTICLE· SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type GR:SA:FI ! LL,PL.PI 
Location: 

LK172 AA3·MW05 15.5·16 SP·SM 1 : 88: 11 r , NfA , 

tI Project No.: 37380 / CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
';~181:':;:: L$.t:s. ir:i: MCAS EI Toro. CA . '., ,; ........ ,. .... , ........ '.~ 

\ Light brown poorly graded sand with silt (SP·SM) 

( ATTERBERG LIMITS, PARTICLE - size CURVE 
ASTM 04318, 0422 

12-02 

SA LK172.XI3 



Project Name: 

Project No.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Checked By: -=L~F __ 

Date: 12/02102 

Date: 12/09/02 

Sample 10: 

37380 1 CTO 0078 

LK174 Depth (ft.): -=2~5.:...:.5--=-2:..::.6 __ _ 

Exploration Location: AA3-MW05 

Visual Sample Description: 

Container No.: 

Wt. of Air Dry Soil+Cont.(gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil (gm.) 

Light brown silty sand with gravel (SM)g 

Moisture Content of Total Air - Dry Soil 

722 Wt. of Air-Dry Soil + Cant. (gm.) I 
918.60 Wt. of Dry Soil + Cont. (gm.) l 
79.15!Wt. of Container No. __ (gm.) 

S39.4S/Moisture Content (%) 

Container No. 722 

0.00 

0.00 

1.00 

0.00 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 810.20 

Wt. of Container (gm.) 79.15 

Dry W1. of Soil Retained on # 200 Sieve (gm.) I 731.05 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) 
:-:.:-: ................. -: ....• :.; ..... .... ,.:.: .... ....... 

6" I 

3" I , 

1 1/2 

3/4" i , 
3/8" 

#4 

#8 

#16 

#30 

#50 
i #100 ; 

#200 ! 
PAN 

GRAVEL: 

SAND: 

FINES; 

GRP. SYMBOL: 

(mm.) 
................ ; -;.-.... ... : ....... -........ 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 --
0.300 ----
0.150 -- -
0.075 - -
---

I 
I 

i 
, 

I 

I 

--
I 
i 

38 % 

49 % 
13 % 

{SM)g 

Dry Soil Retained (gm.) 
...... : ..... ........ -... ...............• : ... : ....................... , ... 

0.00 

0.00 

0.00 

178.90 

237.15 

315.91 

418.26 

514.10 

585.40 

645.90 

692.80 

728.10 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = D60/010 = 

I . ... -; •..•. :.:.:.: ... ;.:-:.;.:.;.;.;.; ........ 

: 

I 

I 

Cc = (030)2/(D60"010) = 

(%) 
.... ...... -:.:.: .......... -.... ..,.;.y .....• . ....... _ ........... 

100.0 

78.7 

71.7 

62.4 

50.2 

38.8 

30.3 

23.1 

17.5 

13.3 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material 
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For classification of fine-

50· grained soils and fine-grained 

f" 
frac1ion of coarse-grained soils 
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PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type 1 GR:SA:FI 
I 

LL,PL,PI 
Location: I 

LK174 AA3-MW05 25.5-26 (SM)g I 38: 49: 13 I N/A i , • 

4 Project No.: 37380 I GTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·!/~rm:·~:·~t t.~~:::. :t:~: MCAS EI Toro, CA ................ : ...• " ,".; ... ~ .. 

,) 
light brown silty sand with gravel (SM)g 

ATIERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

12-02 

SALKI74.x/s 



Project Name: 

Project No.: 

Sample ID: 

Exploration Location: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

37380 / CTO 0078 Checked By: LF 

LK177 Depth (ft.): 40-41.5 . 

AA3-MW05 

Visual Sample Description: Olive sandy lean clay s(CL) 

Date: 12/02102 

Date: 12/09/02 

Moisture Content of Total Air - Dry Soil 

Container No.: 772 Wt. of Air-Dry Soil + Cont. (gm.) !. 
Wt. of Air Dry Soil+Cont.{gm.) 333.83 Wt. of Dry Soit + Cont. (gm.) I 

Wt. of Container (gm.) 75.80 Wt. of Container No. __ (gm.) ! 
Dry Wt. of Soil (gm.) I 258.03 Moisture Content (%) I 

Container No. 
I 

i 772 

0.00 

0.00 

1.00 

0.00 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) ! 183.20 

Wt. of Container (gm.) 
, 

75.80 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 107.40 

U. S. Sieve Size Cumulative Weight 

Dry Soil Retained (gm.) 

Percent Passing 

(%) (in.) (mm.) 
.............. , ... ,._ .. : ........ -... :.:.:.:.: .... :.: ... : .......... ..".-................. , .................................... :.:.: ..... : •.... : .. : .........•.... : ..... ;.:.: ....... :.: .. -.. 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 100.0 

3/8" 9.500 7.63 97.0 

#4 4.750 12.44 95.2 

#8 2.360 18.16 93.0 

#16 1.180 27.53 89.3 

#30 0.600 37.15 85.6 

#50 0.300 52.23 79.8 

#100 0.150 75.21 70.9 

#200 0.075 105.67 i 59.0 i 

PAN I 

GRAVEL: 5% Liquid Limit 

SAND: 36 % Plastic Limit 

FINES: 59 % Plasticity Index: 

GRP. SYMBOL: s(el) Cu = 060/010 = 

Cc = (030)2/(060*010) = 
Remarks: 

o 

(J 



") 
./ 

) 

oo.---------------------------------------~ 

50· 

10 

o 

For classifICation of fine­
grained soils and fine-grained 
fraction of coarse-grained soils 

Cl erOl 

ML orOL 

CHorOH 

10 20 30 40 50 60 70 
Liquid Limit ILL) 

GRAVEL SAND 

." off A" line 

MHorOH 

80 90 100 

FINES 

COARSE FINE CRSE MEDIUM FINE SILT 

u.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 11/2" 314" 318" #4 #8 #16 #30 #50 #100 #200 

100~~~~k __ ~~~~~~~~~~~~~!-r-I~~I*rl~I~!-!~:---

gO~rH~1 ~~--~hH~1 ~,I~~~~r~HI~~I~~-+I-TI.;---H!:+i~:I~I~'I;-+i--~ 
iii 1"1"- ['ii: Ii! i 

80rh~~4_~-+----+H~_r+_+__r--~++++~~~~--~++~+_~~4_--~ 

I I I ' ~ ji:ii,.! 
70 ~+-Hf-+--!-~--+i' '-t+1If-+-!-+1 _+--++-Hlf-H-I-+-+-+,'-~_++i 1+:1-' jl 1-;i-llr-:---+ __ _I 

I- I ! I ! '\ ! II ! I I 
6 60+H~-r~i~--+_---r~i~~i_+--r_--~rrr+_r_r~----~~ri+'~i~1 _r~l--~ 

~ 50~~~~-+---H+bi! ,~~~~~,~++~~+---~~+I++~!~_+I--_I 
~' ! II I i I I I,ii ill j ! 
~40+HTH-r~--~HI'+,!,+I~'--*,~.~J,+I,'+li~il--~llrrl.iH!~I-r!~I-l~ 
Z !:ji; I; , I i 30~rrrr~~--~rlH-i~; TI-+--~:rH!~j~~il-+j---H!+i!H,i~I~I-7-+I--~ 
20#H~~-r--*1 ~i~I~!~:--~+IHI~'~I--~i~I;:~il(~I~I~411~ 

10+HHH~+-+-_r--~+rHr~_+--r_--~rHrr+_+__r--~~~~~--+_--~ 

D~~~~~~~~i ~~.I~~~~I~I: ~!~II ~i~ 
100.000 10.000 

Exploration 
Sample ID: 

location: 

lK177 AA3-MW05 

! 
I 
I 

'.000 
PARTICLE - SIZE (mm) 

1 

Depth (ft.): Soil Type 

40-41.5 s(CL) 

0.100 0.010 

! GR:SA:FI I LL,PL,PI 

! 5 : 36: 59 i , N/A , 

Project No.: 37380 1 CTC 0078 

Visual Sample Description: 
Olive sandy lean clay s(CL) 

Anomaly Area 3, Former 
MCAS EI Toro, CA 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM 0 4318, D 422 

12-02 

SA LX1 n.xl. 



Project Name: 

Project No.: 

Sample 10: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Checked By: -=L:.:....F __ 

Date: 12102102 

Date: 12109/02 37380 J CTO 0078 

LK185 Depth (ft.): ..=2:..;..1-..:::2:..:..:1.:.=.5 __ _ 

Exploration Location: AA3-MW06 

Visual Sample Description: ~O:.:':...:.iv-=-e-=s.::.an:..:.;d::.,jy~s::;if:.:..t :::cs(.:..::M.:.:L~) ________________ _ 

Moisture Content of Total Air - Dry Soil 

Container No.: 742 Wt. of Air-Dry Soil + Cont. (gm.) i 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 419.05 WI. of Dry Soil + Cant. (gm.) 
i 
I 0.00 

Wt. of Container (gm.) 79.15 Wt. of Container No._ (gm.) 1.00 

Dry Wt. of Soil (gm.) 339.90 Moisture Content (%) 0.00 

Container No. 742 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 218.76 

Wt. of Container (gm.) 79.15 

Dry wt. of Soil Retained on # 200 Sieve (gm.) 
I 

139.61 i 

u. S. Sieve Size Cumulative Weight Percent Passing 

(in.) 
........ __ . ............... - ........ ..•..... ........ 

6" 

3" 

1 112 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

I (mm.) 
...•.• , .•. ! ............ , , .......... ........... __ ..... : ... :.:.:.: 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

2% 

39 % 

59% 

s(ML) 

Dry Soil Retained (gm.) 
......... .... , ................. ;.:.:. . .................. :.:.: .. -......... 

0.00 

0.00 

0.00 

0.00 

0.00 

5.S0 

8.25 

11.81 

18.25 

26.65 

79.31 

138.10 

Liquid Limit: 

Plastic Limit 

Plasticity Index; 

Cu = OSO/010 = 

. . . ...... , ..•................ _ ....... : 

! 

, 

\ 

Cc = (030)2/(060"010) = 

(%) 
. : .... . .......... : ..... :-:.:.:.:.:.; ... : ........... . .......... .. .... 

100.0 

98.4 

97.S 

9S.5 

94.6 

92.2 

76.7 

59.4 

! 
I 

(J 



I, 60 
For classification of fin .... 

50 grained soils and fine-grained 

) fraction of coarse-grained soils 
CH erOH 

ii: 
';('40 .···A .. Line 
GI 
'0 

.E 30. 
>- CL orOL 

~ 
! 20· .' 

-, I 
ii: 

10 MHorOH 
, 
'-- , .... -- MLorOL 

0 
0 10 20 30 40 50 60 70 SO 90 100 

Liquid Limit ILL) 

I GRAVEL [ SAND j FINES 

I COARSE I FINE l CRSE MEDIUM FINE I SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 3/4" 3/S" #4 #S #16 #30 #50 #100 #200 

100 

I', , i ! I I -- , 
r-:-h I ! I 

gO 
, 

( 

\ 
, 

I , ! 
I i I 1\ I 

, 
80 

\1' , i! , , I i I I 70 
; \ ! i I ; 

I I- Ji i i I 
, 

:r I 
C) 60 

I , 
\ iii I, !-'i, I ~ i ) ~ 

j I ! i i: ' : : , 
I 

)0- J j:! iii I ! 50 I 
ID ; , 

i I 

I, i ! i I , I 

I a: I 
{ 

1 

r 
UJ I z 
u: 40 

! II l-
I Z I 

UJ 30 
, 

() i I I I a: 
UJ I , 
Co , 

20 i I! 
{ 

I ! ! I I 

II I 

J ! i I 10 
, 

I 

II 
( 

I I i i I ! 
j ! i I 0 

, , ! ' I I 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type GR:SA:FI LL,PL,PI 
Location: 

LK185 AA3-MW06 21-21.5 s(ML) 2 : 39: 59 N/A , , 

tI Project No.: 373S0 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·r€r.)l!~!\~ !..~.:;:;. ::';~! MCAS EI Toro, CA 

i ••.. '· ••• ·• ;·..:b· .. • ........ ~'" 

\ 
Olive sandy silt s(ML) 

( 
ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM 0 431S, 0422 

12-02 

SA LKI85 .• 's 



Project Name: 

Project No.: 

Sample 10: 

PARTICLE·SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 I CTC 0078 

LK187 

Tested By: ACS 

Checked By: L::;..F __ 

Depth (ft.): 31-31.5 

Date: 12/02102 

Date: 12109/02 

------
Exploration Location: AA3-MW06 

Visual Sample Description: Brown well-graded sand with silt and gravel (SW-SM)g 

Moisture Content of Total Air - Dry Soil 

Container No.: Cl08 Wt. of Air-Dry Soil + Cont. (gm.) 

Wt. of Air Dry Soi/+Cont.(gm.) 881.18 Wt. of Dry Soil + Cont. (gm.) 

Wt. of Container (gm.) I 74.26 Wt. of Container No. (gm.) --
Dry Wt. of Soil (gm.) 806.92 Moisture Content (0/0) 

Container No. Cl0B 

0.00 

0.00 

1.00 

O.OOj 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 806.30 

Wt. of Container (gm.) 74.26i 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 732.04 

U. S. Sieve Size 

(in.) 
.......•. : ..... ............... . ...... -.... ,.:.;.: .... 

6" 

3" 

1 1/2 

3/4" 

3/8" 
I 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

(mm.) 
.... .... __ .: .. , ...•........ ... ,-'" 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.1S0 

0.600 

0.300 

0.150 

0.075 

i 

41 % 

49 % 
10 % 

(SW-SM)g 

. .. 

Cumulative Weight I Percent Passing 

Dry Soil Retained (gm.) I (%) I . .... :.; ...•. , .. ... -......................... : .•...•......... . ................................ : ................. . .................. ;.: ... :-;.:.; ..•.............• ;.: ......... . . . .............. 

0.00 

0.00 

0.00 

65.17 

209.60 

330.69 

457.9S 

523.49 

5S9.32 

649.54 

697.92 

729.46 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 

i 

t 

I 

66.67 

Cc = (030)2/(060"010) :: 1.50 

100.0 

91.9 

74.0 

59.0 

43.2 

35.1 

27.0 

19.5 

13.5 

9.6 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material 

I 
I 
i 

o 
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A. 

10 

For classification of fine­
grained soils and fine-grained 
fraction of coarse-grained soils 

CLorOL 

;I----,-"-~---
, ---;-'-- CL ' " ML or OL 

o ..-

CH orOH 

·"A" line 

MHorOH 

o 10 20 30 40 50 60 70 80 90 100 
Liquid Limit ILL) 

GRAVEL SAND 

COARSE FINE MEDIUM FINE 

FINES 

SILT 

U.S. STANDARD SIEVE OPENING 
3.0" 11/Z' 314" 3/8" #4 

U,S, STANDARD SIEVE NUMBER 
#8 #16 #30 #50 #100 

HYDROMETER 
#200 

100 

90 

80 

....... 

~ .. I 

I 

\ 
\ 

70 1\ 
'\ 

60 

50 

40 

30 

20 

10 

0 

j i'\ 

i 
! 
i I! 

I , 
! I i i . 

j 

i I 
I 

I ! 
I 1 

I 

i , ! I, I 11 i 
! 

I 

i I I i 
I 1: ; I i 

, ! -
; , I i : : I I, ! : , , 

100.000 10.000 

Sample ID: 
Exploration 

i Location: .. __ .. --
LK187 i AA3-MW06 

I 
! I I ! I 

I ii/ I I . : I I I . Ii· '.Ll 
! II i ! 
1 I 

1 I . I' i I ! 
I 

i 

j I 1 i I 

I 
, 11 i : ~ I I I I I I L! ~ 

1\ ! 

I [I! ill , I ~ i I I 
I j 

I i ; I i 

! 
! 

1\ I I /1 i ! I if; I , i 
I 

~ ! 
I 

I 'l ! I I ! 

i I i I ; 

! I I'" ~ I '1111 ! \ 
f 

I '{.... J I , 1 I ! I ' ) 

1 .' I I I I ~ I' ' I ' I 

i ' 11 i I ; , 1 , 

! 
i I i I J 

I 

i ! i 
1.000 

PARTICLE -SIZE (mm) 

Depth (ft.): / Soil Type 
; 

31-31.5 I (SW-SM)g 

j 
' il ' i I 

I i; ,! , 
j ~ ~ ! 

i I 

0.100 0.010 

GR:SAFI I LL,PL,PI 

I 41:49:10 N/A • • 
Project No.: 37380 I eTO 0078 

Visual Sample Description: 

Anomaly Area 3, Former 
MCAS EI Toro, CA 

Brown well-graded sand with silt and gravel (SW­
SM)g ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM D 4318. 0422 

12-02 

SA LK1B7.Kls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

Project No.: 37380 I CTa 0078 

Tested By: ACS 

Checked By: LF 

Date: 12102/02 

Date: 12/09/02 ---
Sample ID: -=L:.:...;K:..:..19.;:,..1~ __ Depth (ft.): 6-6.5 ------
Exploration Location: AA3-MW07 

Visual Sample Description: Reddish brown well-graded sand with silt (SW-SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 798 Wt. of Air-Dry Soil + Cant. (gm.) 

I 
0.00 

Wt. of Air Dry Soi/+Cont.(gm.) 523.09 Wt. of Dry Soil + Cont. (gm.) 0.00 

Wt. of Container (gm.) 76.04 Wt. of Container No. __ (gm.) ! 
I 1.00 

Dry Wt. of Soil (gm.) 447.05 Moisture Content (%) J 0.00 

Container No. 798 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil Retained on # 200 Sieve 

U. S. Sieve Size 

(in.) 
................. . , . -.... , .............. , .. .. .... 

6" 

3" 

1 1/2 

3/4" 

3/B" 

#4 

#8 

#16 , 

#30 

#50 

#100 i 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

(mm.) 
.•.. : ........... ..... . ...... 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 
I 

0.150 I 

0.075 

0% 

88 % 

12 % 
SW-SM 

... 

Cumulative Weight 

Dry Soil Retained (gm.) 
. ............••.•. : .. :.-... -..... -...... . .............................. : ..... ,. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.76 

1.72 

14.16 

99.37 

243.34 

347.64 

391.90 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 

I 
i 

, 

, 

(gm.) 

Percent Passing 

(%) 
......................... ;-;.:.: ... :., .•. : . ......... 

100.0 

99.8 

99.6 

96.8 

77.8 

45.6 

22.2 

12.3 

6.83 

Cc = (030)2/(060*010) = 1.63 

Remarks: 

469.99 

76.04 

393.95 

I 
I 
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For classification of fine· 
grained soils and fine-grained 
fraction of coars&-9rained soils 

CLorOL 

/' 
/ 

.' .' 
" 

MLorOL 

CHcrOH 

.... A .. Line 

r 

" 
, 

,." 

/ , 

MHcrOH 

o ~'--~----~--~--~--~--__ --~--------~~ 
o 10 20 30 40 50 60 70 80 90 100 

Uquid Limit (LLJ 

GRAVEL I SAND FINES 

COARSE I FINE I CRSE I MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 111Z' 314" 3/8" #4 #8 #16 #30 #50 #100 #200 

Sample 10: 

LK191 

10.000 

Exploration 
Location: 

AA3-MW07 

Visual Sample Description: 

1.000 
PARTICLE - SIZE (mm) 

Depth (ft.): Soil Type 

6-6.5 SW-SM 

0.100 0.010 

GR:SA:FI 1 LL,PL,PI 

N/A , , o : 88: 12 i 
Project No.: 37380 I eTa 0078 

Anomaly Area 3, Former 
MCAS EJ Taro, CA 

Reddish brown well-graded sand with silt (SW-SM) 
ATTERBERG LIMITS, PARTICLE· SIZE CURVE 

ASTM D 4318, D 422 

12-02 

SA LK191-x/s 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA 

Project No.: 373801 eTC 0078 

Sample 10: LK193 
~~:.----

Exploration Location: AA3-MW07 

Tested By: 

Checked By: 

Depth (ft.): 

ACS 

LF 

15.5-16 

Visual Sample Description: Pale brown poorly graded sand with silt (SP-SM) 

Date: 12/02102 

Date: 12109/02 

Moisture Content of Total Air - Dry Soil 

Container No.: 757 Wt. of Air-Dry Soil + Cont. (gm.) I 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 485.32 Wt. of Dry Soil + Cant. (gm.) I 0.00 

Wt. of Container (gm.) 76.06 Wt. of Container No._ (gm.) 1.00 

Dry Wt. of Soil (gm.) 409.26 Moisture Content (%) 0.00 

Container No. 757 

After Wet Sieve Wt. of Dry Soil + Container (gm.) 462.85 

Wt. of Container (gm.) 76.06 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 386.79 

U. S. Sieve Size Cumulative Weight I Percent Passing 
i 

(in.) 
_._ .. ..... :. --- ............ --... , .. - --- ...... :--.: ..... ' .. , 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

(mm.) 
......... -_ .. -.-....... :.-.......... , 

152.400 

75.000 

37.500 I 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

1 % 

93 % 

6% 

SP-SM 

... -.•.. :.-.~- .. 
Dry Soil Retained (gm.) 

. '.,' .. .... ' ...... ...... -... :.:.:.:.: ... , ..... . ... , .. ;,- -;'.'.' 

0.00 

0.00 

0.00 

0.00 

0.00 

3.56 

17.09 

73.59 

186.40 

306.68 

365.61 

386.04 

liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = D60fD10 = 

. -...... 
i 

. ...... -.. ......... ,.: . :-: .... , ..... 

I 
i 

, 

i 

4.69 

Cc = (D30)2/(060*010) = 1.21 

(%) 
....... .-, .................. : ...... : ... :.:.:.: ...... : . ............... 

100.0 

99.1 

95.8 

82.0 

54.5 

25.1 

10.7 

5.7 
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For classification 01 line-
, 

50 grained soils and fine-grained , 
fraction of coarse-grained soits I CHorOH 

~ a: I 
';;40 , "A" Line 
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." 

.5 30 z:- CL or OL 
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:;; 20 
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10 MHarOH , 
4~ll.'Ml -- ML orOL 

0 
.-

0 10 20 30 40 50 60 70 80 90 100 
Liquid limit (LL) 

I GRAVEL L SAND i FINES I 
I COARSE I FINE i CRSE I MEDIUM i FINE I SILT I 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 314" 318" #4 #8 #16 #30 #50 #fOO #200 

100 -r-
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I 
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I i .... i Iii I: ! 

I 

:x: I i 
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I i w ~ z 40 u:: , 

1/ 
I ! I I 

.... I z I \ w 30 tJ I '\ a:: 
w j I c. I 

20 I \ I . I I 
I \. ,! I: I I 10 

I I: : 

I I 
I """-.. I I I ! ! ' I I I 

0 i: I 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type GR:SA:FI I LL,PL,PI 
Location: I 

LK193 AA3-MW07 i 15.5-16 SP-SM 1 : 93: 6 I N/A , • 

:I Project No.: 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
"f'::r;ss{::';t L?~~. ;:;,:~ MCAS EI Toro, CA ...... --... -.......... -.,. ............ 

'\ 
Pale brown poorly graded sand with silt (SP-SM) 

I ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

( ASTM 04318,0422 

12-02 

SA LK193.xl. 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS 

Project No.: 37380 I CTa 0078 Checked By: LF ---
Sample 10: LK194 Depth (ft.): 25-25.5 

Date: 12102/02 

Date: 12/09/02 

----- ------
Exploration Location: AA3-MW07 

Visual Sample Description: Pale brown well-graded sand with silt and gravel (SW-SM)g 

Moisture Content of Total Air - Dry Soil 

Container No.: 780 Wt. of Air-Dry Soil + Cant. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 627.18 Wt. of Dry Soil + Cant. (gm.) 0.00 

Wt. of Container (gm.) 75.63 Wt. of Container No. __ (gm.) , 1.00 

Dry Wt. of Soil (gm.) i 551.55 Moisture Content (%) 0.00 

I Container No. 780 

Wt. of Dry Soil + Container (gm.) I 564.70 After Wet Sieve 
wt. of Container (gm.) 75.63 

Dry wt. of Soil Retained on # 200 Sieve (gm.) 489.07 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) (%) 
............. , .. ... .... ; ....... ........... ; . . -.. , ...... ....... ...... ............. , ...•.. : ..... . ..... . .. . ........ :.: .•. :.:-; . .. -..... -...... ,-.-. __ .-..... . ..... : .. 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 I 

3/4" 19.000 0.00 100.0 

3/8" 9.500 67.47 87.8 

#4 4.750 i 120.20 78.2 

#8 2.360 174.54 68.4 

#16 1.180 
! 

259.38 i 53.0 

#30 0.600 339.30 38.5 

#50 0.300 408.31 ! 26.0 

#100 0.150 456.59 I 17.2 I 

#200 0.075 487.06 11.7 

PAN 

GRAVEL: 22% Liquid Limit: 

SAND: 66 % Plastic Limit 

FINES: 12 % Plasticity Index: 

GRP. SYMBOL: (SW-SM)g Cu = 0601010 = 32.00 

Cc = (030)2/(060·010) = 1.81 

Remarks: 

~\ 

U 
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J, 60 
For classification of fine-

50 grained soils and fine-grained 
) fraction of coarse-grained soils 
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PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

I Depth (ft,): 
-r 

Soil Type GR:SA:FI I LL,PL,PI Location: 

LK194 AA3-MW07 25-25.5 (SW-SM)g I 22: 66: 12 I N/A , , 

tf Project No.: 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
"f1,,)1(;rJ tt.~~. :r:~: MCAS EI Toro, CA .. ',"- ' ... ::. ~~.: ..... .; ........ ~~ . 

\ Pale brown well-graded sand with silt and gravel (SW-, 
) SM)g ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM D 4318, D 422 

12-02 

SA LKI~4 .• ,s 



PARTICLE·SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS Date: 12/02102 

Project No.: 373801 CTO 0078 Checked By: LF Date: 12/09/02 

Sample ID: LK199 ----- Depth (ft.): 50-50.5 ------
Exploration Location: AA3-MW07 

Visual Sample Description: Pale yellow silty sand (SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 533 Wt. of Air-Dry Soil + Cant. (gm.) 
I 

i 0.00 , 
Wt. of Air Dry Soil+Cont.(gm.) 393.31 Wt. of Dry Soil + Cant. (gm.) 

, 
i 0.00

1 

wt. of Container (gm.) 77.02 Wt. of Container No. __ (gm.) I 1.00 
I 

Dry Wt. of Soil (gm.) 316.29 Moisture Content (%) I 0.00 

Container No. 533 

After Wet Sieve 
wt. of Dry Soil + Container (gm.) 351.49 

WI. of Container (gm.) 77.02 

Dry WI. of Soil Retained on # 200 Sieve (gm.) 
I 

274.47, , 

U. S. Sieve Size Cumulative Weight 
I 

Percent Passing 

I I 
(in.) (mm.) Dry Soil Retained (gm.) I (%) 

..... .......•..... -.... , .... :.:.,. .' ......... -........ ........... ........... .... , ......... -:.: .. -: .. -............••.. " ..... -. -... :-:.: ... :.:.: ... :.:.:.: ... : ...•........................... -.......... "."" . .................... .. .. ,," .. . ............................ ' . ......... 

6" 152.400 0.00 , 
3" 75.000 0.00 i , 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 I 

3/8" 9.500 0.00 100.0 

#4 4.750 0.84 ! 99.7 

#8 2.360 3.75 98.8 

#16 1.180 7.69 97.6 

#30 0.600 16.90 94.7 

#50 0.300 50.26 84.1 

#100 0.150 195.12 38.3 

#200 0.075 272.15 ! 14.0 

PAN 
I i i 

GRAVEL: 0% Liquid Limit: 

SAND: 86 % Plastic Limit 

FINES: 14 % Plasticity Index: 

GRP. SYMBOL: SM CU = 060/D10 = 
CC = (030)2/(060*010) = 

Remarks: 
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For classificalion of fine­
grained soils and fine-grained 
fraction of coarse-grained soils 

CL orOL 

'1--------
.~'.l.~--, MLorOl 

CHorOH 

. "A"Lrne 

MHorOH 

O~--~--~--~--~--~----~--__ --~--__ --~ 
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PARTICLE - SIZE (mm) 

Sample ID: 
Exploration I 
Location: I Depth (ft.): Soil Type GR:SA:FI ! LL,PL,PI 

~-----------------------~-------------r--------4r-----------r----------~ 
AA3-MW07 I 50-50.5 LK199 I SM 

Visual Sample Description: 
Pale yellow silty sand (SM) 

o ; 86: 14 N/A • • 

Project No.: 373801 CTO 0078 

Anomaly Area 3, Former 
MCAS EI Toro, CA 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM 0 4318, D 422 

12-02 

SA LK199 .• I. 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D 422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 / CTO 0078 

Tested By: ACS Date: 12102/02 

Checked By: ...:..L_F __ Date: 12109/02 

Sample ID: LK202 

Exploration Location: AA3-MW08 

Visual Sample Description: 

Container No.: 

Wt. of Air Dry Soil+Cont.(gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil (gm.) 

Depth (ft.): 11-11.5 ------

. Brown silt with sand (ML)s 

I ! 
Moisture Content of Total Air - Dry Soil 

549 Wt. of Air-Dry Soil + Cont. (gm.) I 0.00 I 
i 

319.13 Wt. of Dry Soil + Cont. (gm.) i 0.00 L 
77.62 wt. of Container No. __ (gm.) 1.00 

241.51 Moisture Content (%) 0.00 

Container No. I 549 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 

WI. of Container (gm.) 

Dry Wt. of Soil Retained on # 200 Sieve 

U. S. Sieve Size Cumulative Weight 

(in.) 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

(mm.) Dry Soil Retained (gm.) 
.... -....... -:.:.:.'.: ... ;.: .•....... : .............................. : ....... :.: ... ,.:.:.:.:.:.:.-.................. , ............... , .. . 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

2% 

15 % 
83 % 

(ML)s 

0.00 

0.00 

0.00 

0.00 

3.63 

5.57 

7.21 

11.08 

16.32 

20.28 

26.40 

41.34 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = D60/01 0 = 

Cc = (030)2/(060·010) = 

i 
I 

! 
I 

(gm.) 

! 

i 

I 

Percent Passing 

(%) 
. .............. -.... : ............... . 

100.0 

98.5 

97.7 

97.0 

95.4 

93.2 

91.6 

89.1 

82.9 

122.74 

77.62 

45.12 

o 

(J 
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PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type GR:SA:FI LL,PL,PI 
Location: 

LK202 AA3-MWOB 11-11.5 (ML}s 2 : 15: 83 N/A , , 

~ 
Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
-r~t;)j(~r.t ! .. ~.?;~. ::,:.:-: MCAS EI Toro, CA ..... : ........ , ....... ; .. ~ .... ~ 

, Brown silt with sand (ML)s 

,) 
A TTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM 0 4318.0422 

12-02 

SA LK202.xl. 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Toro, CA 

37380 I CTa 0078 

Sample ID: LK203 -----
Exploration Location: AA3-MWOB 

Visual Sample Description: Brown silty sand (SM) 

Tested By: 

Checked By: 

Depth (ft.): 

ACS 

LF 

16-16.5 

Date: 12/02102 

Date: 12109/02 

Moisture Content of Total Air - Dry Soil 

Container No.: 737 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.{gm.) 476.99 Wt. of Dry Soil + Cont. (gm.) I 0.00 

Wt. of Container (gm.) 76.42 Wt. of Container No. _ (gm.) 1.00 

Dry Wt. of Soil (gm.) 400.57 Moisture Content (%) 0.00 

Container No. i 737 

After Wet Sieve 

U. S. Sieve Size 

(in.) (mm.) 

Wt. of Dry Soil + Container (gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil Retained on # 200 Sieve 

Cumulative Weight 

Dry Soil Retained (gm.) 

I 
I 

(gm.) 

I 

Percent Passing 

(%) 

387.36 

76.42 

310.94 

I .... ...... ; .. ........ . ... - .. ............. ; ....... ...........• :. .............. ', .... ".-:.:-:.:-;.-, -. . ",'.-:':':' ......... ". . -...... ;.; ........ , ......... :.',. . '.'. ,,',.:.:.".:.;.-...... ' .... '.' '.' ... :.: ..................... '.' ............ ' •.•.•. : ..... : ... ;.;.;. ......... . ................. : ... ~ .... :-- ...•.. 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 i 
#8 I 

#16 
I 

#30 

#50 I 

#100 I 
#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

152.400 

75.000 

37.500 

19.000 

9.500 I 

4.750 I 
2.360 .- i 
1.180 ! 

0.600 ! 
-
0.300 , 
-.' -- - - -

0.150 
i 

._._. .- --
0.075 
-.'~' 

-
! 

1 % 

75 % 

24 % 

SM 

0.00 

0.00 

0.00 

0.00 

0.00 

2.74 

7.34 

21.41 

62.18 

150.87 

251.62 

306.49 

liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 
Cc = (030)2/(060*010) = 

I 
I 
I 

100.0 

99.3 

98.2 
! 
i 94.7 

84.5 

i 62.3 

37.2 

I 23.5 
t 
; 

(J 
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50 grained soils and fine-grained 
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PARTICLE - SIZE (mm) 

Sample JD: I 
Exploration 

Depth (ft.): Soil Type GR:SA:FI I LL,PL,PI 
Location: 

LK203 I AA3-MW08 16-16.5 I SM 1 : 75: 24 I 
N/A I 

, 
i t , 

of Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·1~rstf::·:J t~~:t it:,": MCAS el Toro, CA 

" ,. ": .•• ~.: ••• 0(, ..... 0:, .......... , . 

\ 
Brown silty sand (SM) 

, A TTERBERG LIMITS, PARTICLE - SIZE CURVE 

( ASTM D 4318. D 422 

12-02 

SALK203.x/s 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS .---

Project No.: 37380 1 CTO 0078 Checked By: LF ---
Sample 10: LK205 Depth (ft.): 26-26.5 

AA3-MW08 Exploration Location: ____ _ 

Visual Sample Description: Brown clayey sand (SC) 

Date: 12/02/02 

Date: 12/09/02 

Moisture Content of Total Air - Dry Soil 

Container No.: 724 Wt. of Air-Dry Soil + Cant. (gm.) 1 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 497.98 Wt. of Dry Soil + Cant. (gm.) 
i 

0.00 ~ 
Wt. of Container (gm.) 76.71 Wt. of Container No. __ (gm.) L 1.00 

Dry Wt. of Soil (gm.) 421.27 Moisture Content (%) I 0.00 

Container No. 724 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 434.07 

Wt. of Container (gm.) 76.71 
I 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 357.36 , 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) 
.. "-'.-. '.-" .... -............ 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

(mm.) Dry Soil Retained (gm.) 
............ : •.. : ................ , ... • .•.......... ; ......... : .•. : ..• !.; .•••....•. 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

5% 

79 % 

16 % 

SC 

... :.-.•.... -.. , .. , .............. :.,.: .... ;.;.:.: •.. ; .•....... 

0.00 

0.00 

0.00 

0.00 

8.07 

20.35 

43.22 

83.13 

156.85 

264.00 

326.39 

355.60 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 

. ......... , ............. -

Cc = (030)2/(060"010) = 

, 
(%) 

.- ........ ... . .. -...... 

, 

100.0 

, 98.1 

95.2 

89.7 
i 80.3 

62.8 

37.3 

22.5 

15.6 , , 
I 
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For classification of fine-

.'" 50 grained soils and flne-grained 
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PARTICLE - SIZE (mm) 

Sample 10: 
Exploration Depth (ft.): Soil Type GR:SA:FI 

I 
LL,PL,PI 

Location: 

LK205 AA3-MW08 26-26.5 SC 5 : 79: 16 i N/A , , 

4 Project No.: 37380 I eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
'f~r::;l(:::t t~~?:;. ::;:: MCAS EI Toro, CA ... , •... : .... :.;..: ..• : .... :;: ........ .-;. 

.. Brown clayey sand (SC) 
" ATTERBERG LIMITS, PARTICLE - SIZE CURVE I r) ASTM D 4318, 0 422 
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Project Name: 

Project No.: 

Sample ID: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

37380 I CTO 0078 

LK207 

Checked By: LF ---
Depth (ft.): 6-6.5 

Date: 12/02/02 

Date: 12/09/02 

------
Exploration Location: AA3-MW09 

Visual Sample Description: Brown poorly graded sand with silt (SP-SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: NG18 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 
I 

Wt. of Air Dry Soil+Cont.(gm.) 468.46 Wt. of Dry Soil + Cont. (gm.) 
, 

0.00 , 

Wt. of Container (gm.) 74.31 Wt. of Container No. - (gm.) 1.00 

Dry Wt. of Soil (gm.) 394.15 Moisture Content (%) 0.00 

Container No. NG18 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 425.38 

Wt. of Container (gm.) 
I 

74.31 

Dry Wt. of Soil Retained on # 200 Sieve (Rm.) j 351.07 I 

U. S. Sieve Size Cumulative Weight 

I 
Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) (%) 
......... . . .......... -..•... : .............. ............... ....... . ......... .. ............. : .. : ....................... :.:.:.:.:-: ..•. . .................. • .•• -; .•• :.!.:.:.;.:.; •....•••. ; .•. :-; .•••. .., .... , .............. . ..... ................... 

6" 152.400 0.00 

3" 75.000 0.00 

1 112 37.500 0.00 

3/4" 19.000 0.00 I 100.0 

3/8" 9.500 1.81 99.5 

#4 4.750 4.82 98.8 

#8 2.360 12.64 96.8 

#16 1.180 49.93 87.3 

#30 0.600 135.99 65.5 

#50 0.300 241.02 38.9 

#100 0.150 317.66 19.4 

#200 0.075 349.91 11.2 

PAN 

GRAVEL: 1% Liquid Limit: 

SAND: 88 % Plastic Limit 

FINES: 11 % Plasticity Index: 

GRP. SYMBOL: SP-SM CU = 060/010 = 8.67 

Cc = (030)2}(060*010) = 0.54 

Remarks: 

o 

, '\ 
r ) 
\,_/ 
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For classification of fine-

50 grained soils and fine-grained 
fracfion of coarse-grained soils / 
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PARTICLE - SIZE (mm) 

Exploration 
, 

I f 
Sample 10: l Depth (ft.): Soil Type GR:SA:FI LL,PL,PI 

I Location: 

LK207 
I 

AA3-MW09 6-6.5 I SP-SM 1 : 88: 11 1 N/A I , , 

" 
Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
-!er:~i(~::~ ~,;:;;;. ::~\: MCAS EI Toro, CA 

4. '. ":':"0:'. -. -:~ •. , ... : .. ~ ...... : 

, Brown poorly graded sand with silt (SP-SM) 

) ATTERBERG LIMITS. PARTICLE - SIZE CURVE 

I 
ASTM D 4318. D 422 

12-02 

SA LK2D7.xls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS Date: 12102102 

Project No.: 37380 I CTO 0078 Checked By: LF Date: 12/09/02 

Sample ID: -=L::-..::K2::.;0::-..::9~ __ Depth (ft.): 16-16.5 ------
Exploration Location: AA3-MW09 

Visual Sample Description: Brown silty sand (SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 784 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 

WI. of Air Dry Soil+Cont.(gm.) 419.66 Wt. of Dry Soil + Cant. (gm.) 0.00 

Wt. of Container (gm.) 76.73 Wt. of Container No. -- (gm.) 1.00 

Dry Wt. of Soil (gm.) 342.93 Moisture Content (%) 0.00 

Container No. ! 784 

wt. of Dry Soil + Container (gm.) ! 345.33 
After Wet Sieve 

I wt. of Container (gm.) 76.73 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 268.60 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) (%) 
..................... ............ ; ..... - .......... -...• ;. ................. :.:.: ........... . .... .........• :-:.; ... :.: .................... : ..................... ..... :.: ... : ... : ...... .... . ............ ,.: ..... : .... : ... ............. . .................... :., ...... : ... :-:.;.:.;.:.:.:.: ... 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 100.0 

3/8" 9.500 2.74 99.2 

#4 4.750 5.35 98.4 

#8 2.360 12.04 96.5 

#16 1.180 33.60 90.2 

#30 0.600 78.52 
I 

77.1 

#50 0.300 139.18 59.4 

#100 0.150 214.86 37.3 

#200 0.075 265.56 22.6 

PAN 

GRAVEL: 2% Liquid Limit: 

SAND: 75 % Plastic Limit 

FINES: 23 % Plasticity Index: 

GRP. SYMBOL: SM Cu = D60/D10 = 
Cc = (030)2/(060"010) :: 

Remarks: 

o 

, 
/ 

'1 " I ) \ 

"-_/ 



60 
For classification of fine-
grained $oils and fine-grained " 

) 
50 

fraction of coarse-grained soils 
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PARTICLE - SIZE (tnm) 

Sample 10: 
Exploration i 

Depth (ft.): I Soil Type GR:SA:FI 
-1 

ll,PL,PI 
Location: I i ! 

LK209 
I 

AA3-MW09 16-16.5 , SM 2 : 75: 23 I N/A i , , 

4 Project No.: 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·r~r.1t:";::i L~ ¢.s. ::~~: MCAS EI Toro, CA ..... :,", ..... : .. ; .... '" .: ..... :" .. ~ 

Brown silty sand (SM) 
\ ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

I) ASTM D 4318, D 422 

12-02 



Project Name: 

Project No.: 

Sample 10: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS 

37380 I CTO 0078 

LK212 

Checked By: _L_F __ 

Depth (ft.): 31-31.5 

Date: 12102102 

Date: 12109/02 

------
Exploration Location: AA3-MW09 

Visual Sample Description: Yellowish brown well-graded gravel with silt and sand (GW-GM)s 

Moisture Content of Total Air - Dry Soil 

Container No.: 1955 iWt. of Air-Dry Soil + Cont. (gm.) 

Wt. of Air Dry Soil+Cont.(gm.) 871.30 Wt. of Dry Soil + Cont. (gm.) 

Wt. of Container (gm.) 72.14 Wt. of Container No. __ (gm.) , 
I 

Dry Wt. of Soil (gm.) 799.16 Moisture Content (%) 

Container No. 1955 

0.00 

0.00 

1.00 

0.001 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 806.63 

Wt. of Container (gm.) 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 

U. S. Sieve Size Cumulative Weight I 
I I (in.) 
! (mm.) Dry Soil Retained (gm.) I 

................ ., .............. , ........... . ,.; ........• ; •...•.......... . .............. ...•.. :.:.> ••.. :.- .... . .... ......... ........... --- ...... "' . ................. -...... ; ...•... :.: . ...... : ... :.: ... : ........ 

6" 152.400 0.00 
, 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 199.47 

3/8" 9.500 I 368.98 

#4 4.750 440.64 

#8 
I 2.360 

i 
502.81 I ; i 

#16 i 1.180 556.83 

#30 I 0.600 604.90 i - -

! 
: 

#50 0.300 i 653.20 --- --
#100 ; 0.150 -- -.-~ . 

#200 0.075 ._ ... -
PAN -

GRAVEL: 

SAND: 

FINES: 

I 

- 701.00 

732.30 

Liquid Limit: 

Plastic Limit 

PlastiCity Index: 

I 
I , 
I 
; 

i 
i 

Percent Passing 

(%) 
... : ... ;.;.: .. :.:.: ..... ; .........• , ..•.... . ........ . ..... 

100.0 

75.0 

53.8 

44.9 

37.1 

30.3 

24.3 

18.3 

12.3 

8.4 

GRP. SYMBOL: 

55 % 

37 % 

8% 

(GW-GM)s Cu = 0601010 = 120.00 

Cc = (030)2/(060*010) = 1.20 

72.14 

734.49 

. ............... 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material 

! 
() 



I, 60 
For classification of fine-

50 grained soils and fine-grained 

'I J 
rraction or coarse-grained soils 
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PARTICLE - SIZE (mm) 

Exploration 
. 

1 

I Sample ID: 
i 

Depth (ft.): Soil Type GR:SA:FI LL,PL,PI Location: 1 
LK212 AA3-MW09 31-31.5 (GW-GM)s 55: 37: 8 I N/A • I 

if Project No.: 37380 I eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
'11r,'~it;~:t t;!;~. ::.:~: MCAS EI Toro, CA ..... :",.",', .. -:~.:~ .. .; .... .'.~. 

, Yellowish brown well-graded gravel with silt and sand 
\ (GW-GM)s ATTERBERG LIMITS, PARTICLE - SIZE CURVE ) 

( ASTM D 4318, D 422 

12-02 

SA LK212.xl. 



Tt~!at~!~st Lrlb~~. inc~ 
x .:.:-h:;'''!~~ ~H::":'):'" .(:C~~\'1'·"~; ~ 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D 422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS Date: 12/02102 

Project No.: 37380 I CTO 0078 Checked By: LF Date: 12/09/02 

Sample 10: LK214 ----- Depth (ft.): 40-41.5 
-----..:.~---

Exploration Location: AA3-MW09 

Visual Sample Description: Olive yellow poorly graded sand (SP) 

Moisture Content of Total Air - Dry Soil 

Container No.: 884 Wt. of Air-Dry Soil + Cont. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 655.60 Wt. of Dry Soil + Cont. (gm.) 0.00 

Wt. of Container (gm.) 75.03 Wt. of Container No. __ (gm.) 1.00 

Dry Wt. of Soil (gm.) 580.57 Moisture Content (%) 0.00 

Container No. 884 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 642.00 

Wt. of Container (gm.) 75.03 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 566.97 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) i (%) I 
.. : ........ ... ........ ....... . ..... -. .: ....•...... ........... . ......... -....... :.: ......• , ..... .... . ....... -.-....... -.: ...... -........ , .... - ............ . ............... -......... :-:, .. , •..... -..... - ..... . .. , .. .,., ....... ".' .. ~.:. .... . ............•... :-.•... ; .... : .... ; ......•. : .......• . ...• 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 

318" 9.500 0.00 100.0 

#4 4.750 7.62 98.7 

#8 2.360 43.25 92.6 

#16 1.180 150.77 74.0 

#30 0.600 265.21 54.3 

#50 0.300 408.08 29.7 
I 

#100 0.150 541.12 I 6.8 I 

#200 0.075 566.82 j 2.4 

PAN 

GRAVEL: 1% Liquid Limit: 

SAND: 97 % Plastic Limit 

FINES: 2% Plasticity Index: 

GRP. SYMBOL: SP CU = 0601010 = 3.94 

Cc = (D30)2/(D60"D10) = 0.70 

Remarks: 

! 

o 

,-\ 
( ) 
'" ./ 
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50 grained soils and line-grained / 
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, fraction of coarse-grained soils 
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PARTICLE - SIZE (mm) 

Sample 10: I Exploration 

I Depth (ft.): Soil Type GR:SA:FI LL,PL,PI 
1 Location: 
I 

LK214 I AA3-MW09 40-41.5 SP 1 : 97: 2 N/A • • 

4 Project No.: 37380 I eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·f{~t~H::~ t.~~$, ::-:~: MCAS EI Taro, CA - .•. ,." ••• ~. .. "' .......... r ' . ., . 

Olive yellow poorly graded sand (SP) 
\ 

I ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

r 
ASTM 0 4318, 0 422 

12-02 

SA LK214 .• ls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS 

37380 I CTO 0078 

LK216 

Checked By: _L_F __ 

Depth (ft.): 50-51.5 

Date: 12102102 

Date: 12109/02 

Sample 10: 

Exploration Location: AA3-MW09 

Visual Sample Description: 

Container No.: 

Wt. of Air Dry Soi/+Cont.(gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil (gm.) 

----'-'-----

Pale yellow poorly graded sand with silt (SP-SM) 

I Moisture Content of Total Air - Dry Soil , 
4-C iWt. of Air-Dry Soil + Cont. (gm.) 0.00 

I 

I 757.20 Wt. of Dry Soil + Cont. (gm.) 0.00 

107.92 Wt. of Container No. __ (gm.) 1.00 

649.28 Moisture Content (0/0) 0.00 

Container No. l 4-C 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) I 718.10 

Wt. of Container (gm.) 107.92 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) f 610.18 

U. S. Sieve Size 

(in.) (mm.) 

Cumulative Weight 

Dry Soil Retained (gm.) 

I 

" ............ ' .... " .... -_ .......... , .................. : .......•. : ................. , .. ;.: ......... ' ............ :.: .............. -............................................ :-.... :.:-.. : .. -: ...... . 

6" 

3" 

1 112 

3/4" 

3/B" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.1BO 

0.600 

0.300 

0.150 

0.075 

1 % 

93 % 
6% 

SP-SM 

0.00 

0.00 

0.00 

0.00 

0.00 

5.92 

23.90 

78.29 

159.35 

296.72 

553.00 

608.30 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010 = 

I 

i 

2.88 

Cc = (D30)-,/(D60*D10) = 0.97 

Percent Passing 

(%) 
. ...................... , ..... ,., ....• : .• , .••.•...•...•.••... y ......... : ..•..•. : ..• :.: .•.••.•..•. 

100.0 

99.1 

96.3 

87.9 

75.5 

54.3 

14.8 

6.3 

/\ 
: ) 

\.J 
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50 grained soils and fine-grained 
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PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

I 
Depth (ft.): I Soil Type ! GR:SA:FI I LL,PL,PI 

Location: I ! 

LK216 AA3-MW09 50·51.5 i SP-SM 1 : 93: 6 ! N/A , , 

~ 
Project No.: 37380 1 eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
'f€r;,~{~:,;t Lt.o~. ::~,-: MCAS EI Taro, CA 

~ ~ .... :.: •• .r·o : •• ···.c"" .;.; .... :' .• ,,: 

, , Pale yellow poorly graded sand with silt (SP-SM) 

" ,) ATTERBERG LIMITS, PARTICLE· SIZE CURVE 
ASTM D 4318, D 422 

12-02 

SALK215,xls 



Teralest La~m. inc . 
.... :.~.Q"'l"~~ ~~:"!'~:" {:Ctt·"'· .... ",: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: 

Project No.: 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

37380 I CTO 0078 

LK219 

Checked By: _L_F __ 

Depth (ft.); 65-66.5 

Date: 12/02102 

Date: 12/09/02 

Sample 10: 

Exploration Location: AA3-MW09 

Visual Sample Description: 

Container No.: 

Wt. of Air Dry Soil+Cont.(gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil (gm.) 

After Wet Sieve 

U. S. Sieve Size 

(in.) (mm.) ........... .......... : .. ; .......... , ................. : ... : ...................... . 

6" 152.400 

3" 75.000 

1 1/2 37.500 

3/4" 19.000 

3/8" 9.500 

#4 4.750 

#8 2.360 

#16 1.180 

#30 0.600 

#50 0.300 

#100 0.150 

#200 0.075 

PAN 

GRAVEL: 

---'---'--'-=----

Olive yellow poor1y graded sand (SP) 

Moisture Content of Total Air - Drv Soil 

934 Wt. of Air-Dry Soil + Cont. (gm.) I 0.00 

847.80 Wt. of Dry Soil + Cant. (gm.) I 0.00 

107.70 Wt. of Container No. __ (gm.) l 1.00 

740.10 Moisture Content (%) i 0.00 

Container No. 934 

Wt. of Dry Soil + Container (gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil Retained on # 200 Sieve 

Cumulative Weight 

Dry Soil Retained (gm.) 
" ......................... ;.:-:.:.::.;.:.;.: .......... -.. ,.: ... : ................. :-: .•.......••..... 

0.00 

0.00 

0.00 

0.00 

0.00 

5.04 

18.11 

82.09 

321.74 

601.70 

687.30 

710.10 

1 % Liquid Limit: 

! , 
! 

i 
i 

i 

(gm.) 

I 

Percent Passing 

(%) 

818.10 

107.70 

710.40 

,', .................. : ....... : .. :.:.: ... : ... ::< ... :.: ... :.~: ............•.. -.. : ..... :.:.: ......... :> •• :. 

100.0 

99.3 

97.6 

88.9 

56.5. 

18.7 

7.1 

4.1 

SAND: 95 % Plastic Limit 

FINES: 4% Plasticity Index: 

GRP. SYMBOL: SP CU = 060/010 = 3.20 

Cc = (D30)2/(D60*D10) = 1.13 

Remarks: 

(J 

.. 

" ~ 

(~ 



I, 60 
For classification of fine-

50· grained soils and fine-grained 

'1 

\ fraclion of coarse-grained soils 
J CHorOH 

/' ii: 
';40 .. ' '''A''Lme 

~ .,' 

.5 30 .' 
.-

CLorOL " :>. ./ 

~ /' 
, 

~ 20· .. ' 
!! .- .' 

Q. , " .. ' MHorOH 
10 

1 

"~L''''l -- MLorOL 

0 
0 10 20 30 40 50 60 70 80 90 100 

liquid Limit (LLI 

GRAVEL I SAND I FINES 

COARSE I FINE I CRSE MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 11Z' 314" 318" #4 #8 #16 #30 #50 #100 #200 

100 ..... 
~ 

I III ! 
90 

i ; I , , Iii I I \ I 
I i : , I ! 

80 
. , 

I 
, 

I I I 
70 , 1\ ii' ! I .-

:t: I ~ ! (!) 60 ) w 1 
, 

J I :: ! 
\ 

, I . 
>- 1 I 
aJ 50 II i ! 
0:: i 

f I' I ! UJ I z , !\ ' I i ! 

Li: 40 ! \ r II 
I ! .-
! i z 

UJ 30 
I i 

f.) 

\ 
TTl ; i a::: I • I I . I 

ILl 
Q. ! II i I I i 

20 
I , 

" -~ I 11 , I 
10 

1'+ I I ' I 
0 

I • 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

Exploration I 
Sample ID: Depth (ft.): Soil Type GR:SA:FI I LL,PL,PI 

Location: 
, 
I , 

LK219 AA3-MW09 65-66.5 SP 1 : 95: 4 I N/A , , 

" 
Project No.: 37380 I CTO 0078 

Anomaly Area 3, Fonner 

Visual Sample Description: 
-f€.r~j{::~t i .;b5. ;:":~: MCAS EI Toro, CA •...... : ..••.... '~.: .. ~.' .:.:.,.,.~. 

, Olive yellow poorly graded sand (SP) 
\ A TTERBERG LIMITS, PARTICLE - SIZE CURVE 

I) ASTM 0 4318, 0422 

12-02 

SA LK21S.xls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS Date: 12102102 

Project No.: 37380 I CTC 0078 Checked By: LF Date: 12109/02 

Sample 10: LK222 ----- Depth (ft.): 80-81.5 ------
Exploration Location: AA3-MW09 

Visual Sample Description: Olive yellow poorly graded sand with silt (SP-SM) 

I Moisture Content of Total Air - Dry Soil r I 
r 

0.001 Container No.: 954 Wt. of Air-Dry Soil + Cant. (gm.) ! 

! WI. of Air Dry Soil+Cont.(gm.) 1202.30 WI. of Dry Soil + Cont. (gm.) 0.00 

Wt. of Contai ner (gm.) 108.88 Wt. of Container No. _ (gm.) I 1.00 

O~ Wt. of Soil (gm.) 1093.42 Moisture Content (%) J 0.00 

r 

Container No. 
J 

954 ~ 
WI. of Dry Soil + Container (gm.) 

! 

After Wet Sieve 1137.70 

Wt. of Container (gm.) i 108.88 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) I 1028.82 

U. S. Sieve Size 

(in.) (mm.) 

Cumulative Weight 

Dry Soil Retained (gm.) 
" .. : ................................. : ... ; .•... -..... , ..... , .................... ' ..... : .... :.;.: .....•.............. :.:.: ................. ,', ...... , .. :.: ..... " ......... -.•....... 

6" 152.400 0.00 

3" 75.000 0.00 

1 1/2 37.500 0.00 

3/4" 19.000 0.00 

3/8" 9.500 0.00 

#4 , 4.750 0.17 

#8 2.360 16.93 
-

#16 ! 1.180 ! 188.79 ._-
#30 0.600 621.20 .-
#50 0.300 906.10 

--.--

1 

i 

! 

i 

Percent Passing 

(%) 
.......... : ... : ... :.: .. ;.; .. :.:.;.;.; .. :-;.... . ................... , ........... : .. ; ... . 

I 

I 
I 
I 100.0 

100.0 

98.5 

82.7 

43.2 

17.1 

#100 

#200 

9.1 : i---~...:....c:...:=----+- 0~150 __ ._. _____ .....:9:....:9...:.3:....:.8...:.0 _____ -+: ____ ~.:....:..._ ____ _i 

0.075 1027.80 , 6.0 I 
i , 

f-------'"--- -. _ .. -----....:..=.~.=..::...------'------..=..:..:=--------l 
i PAN '--------'---"-'--- ... _- -

GRAVEL: 0% Liquid Limit: 

SAND: 94 % Plastic Limit 

FINES: 6% Plasticity Index: 

GRP. SYMBOL: SP-SM CU = 060/010 = 4.71 

Cc = (D30)2/(D60·D10) = 1.49 

Remarks: 

(J 

/'\ 

\~ 



I" 
60 

For clanification of fine- , , 

50 grained $Oils and fine-grained 
fraction of coarse-grained soils / i ~ CHorOH 

/ " ';40 . '''A''Line 
III 
'C 

.5 30 
>- ClorOL 
:= 

" .!::! " 'ii 20 
" 

/ 

c: 

I 
10 MHorOH 

, 
"~l'Ml -- MLorOL 

o . 
0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 

I GRAVEL I SAND FINES I 
I COARSE I FINE I CRSE I MEDIUM FINE SILT J 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 111Z' 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 

100 I 

""' I , ! 

1\ I! ' I 

90 i ' 

\ [ 
I 

I I 
I I 
I 

j i 80 
\ I I I I 

I I 1 i ! I 
70 

II i i I l- I , 
:z: ! : , 

\ " 60 l i 
jjj 

I ~ ! ,I II , 
) ;: I i I 

I Ii' i 
, 

>- 50 
, 

al I 1\ ! I ! I c:: 1 

II I I I i w j i 
r 2 40 

I 
Li: 

! ! i\ I j I I-
2 I f \ w 30 (J , 

I 
a::: 1 
w 

\ 
j 

tI.. I I 20 
I ,! I l Ii " 1 I 10 I I I 

I -- ~li I 0 i , 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

Sample 10: 
Exploration 

Depth (ft.): Soil Type I GR:SAFI I LL,PL,PI Location: 

LK222 AA3-MW09 i 80-81.5 SP-SM o : 94: 6 I N/A , I 

it Project No,; 37380 I eTa 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·f~r:,:~t~::.t t;.~$. :~':.:: MCAS EI Toro, CA 

40 _ ••• :-••• ", ',0;('", .: ..• ~ ... ~ 0( 

" Olive yellow poorly graded sand with silt (SP-SM) 
\ 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE ) 

( ASTM 0 4318, D 422 

12-02 

SA LK222.xls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTMD422 

Te·~ab:.H3t Lat!~t ~nt" 
)I. :.~:"}o'\r'l)ll ~~~~:~ ¢'~u:!I''''': 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Project No.: 37380/ eTO 0078 Checked By: LF .--
Depth (ft.): 6-6.5 

Date: 12/02/02 

Date: 12/10/02 

Sample 10: _L_K2_2_4 __ _ ------
Exploration Location: AA3-MW10 

Visual Sample Description: Brown clayey sand with gravel (SC)g 

Moisture Content of Total Air - 01)' Soil 

Container No.: RX-21 Wt. of Air-DI)' Soil + Cont. (gm.) 

Wt. of Air Dry Soi/+Cont.(gm.) 712.50 Wt. of 01)' Soil + Cont. (gm.) 

Wt. of Container (gm.) 74.15 Wt. of Container No. __ (gm.) 

I Dry Wt. of Soil (gm.) 638.35 Moisture Content (%) 

0.00 

0.00 

1.00 

0.001 

Container No. RX-21 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 

Wt. of Container (gm.) 

Dry wt. of Soil Retained on # 200 Sieve 

U. S. Sieve Size 

(in.) 
.................................. : .... , ... ............ 

6" 

3" 

1 1/2 

3/4" 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

(mm.) 
........... ; •..... ..... .... ..... : .... : •.... :.-.-... -.~ .•.. ,' 

152.400 

75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 

0.300 

0.150 

0.075 

15 % 

56 % 

29 % 
(SC)g 

Cumulative Weight 

Dry Soil Retained (gm.) 
...................... :.: .. -:.: •.. -.: ..... -................ ; ... : .. ::.:-: .... : ........... 

0.00 

0.00 

0.00 

12.28 

66.40 

93.00 

118.58 

156.91 

213.76 

295.76 

384.95 

450.83 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 060/010::: 

Cc = (D30)2/(D60·D1 0) ::: 

I 

I 

: 

I 

530.20 

74.15 

(gm.) I 456.05 

Percent Passing 

I (%) 
' . ............ , .................. , .. . ................ ':.'.:.;.:': ...... ':-:':".;.:.:.:-:.:.:.: .. , •.•... : ........ 

100.0 

98.1 

89.6 

85.4 

81.4 

75.4 

66.5 

53.7 

39.7 

29.4 

Remarks: Insufficient sample mass available to meet the ASTM specification for this material 

CJ 



I) 
60 

For clas$ifica1ion of fine-

50 grained soils and fine-grained 

f' 
fraction of coarse-grained soils 

CHorOH 

";40 . "A" line 
CII 
'0 

.E 30 CLorOl .::- .' :!:i " .-
~ 20 " 

f. ./ -
10· 

MHorOH 

7 

'~""'" -- ML orOL 

0 
0 10 20 30 40 50 60 70 80 90 100 

Uquid Limit (LLI 

I GRAVEL I SAND FINES 1 
I COARSE I FINE I CRSE 

I 
MEDIUM FINE SILT 1 ; 

u.s. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 

100 

~ I T ! 
I 

90 i i I 
r--~ r-.... i I ! 

80 I'-e. I, 

~ I '; i I I ! 

I iii i 
, 

70 i ! i 
I- hl\ I II! i I ! I i ii' 

) 
:z::: ~ ! I!! i I I 0 60 
iij t !! I 

I ! i I 1 :: I i I I 
>- 50 

II I i 
r::a 1\ i,! I I T a::: I I w 

I i I i 
I i\. I ill I 

z 40 
I 

u: I 

I I 
I 

i ~III .) I 
l- I I i I i z . I 1 

I 

W 30 
i 

(J I II j a::: j i I ! I 
W 

1 
I I j 

Q. I I 20 I 

I I : I 
j T I 

II i ! 10 
1 , . I I 

I I II I I I I 0 

100.000 10.000 1.000 0.100 0.010 
PARTICLE - SIZE (mm) 

Sample ID: 
Exploration ! Depth (ft.): Soil Type [ GR:SA:FI LL,PL,PI 
Location: I 

! 

LK224 AA3-MW10 6-6.5 I , (SC)g 15: 56: 29 N/A , . 
tI 

Project No.: 37380 I eTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
·f~r;)t:·~;~~ t.~.:;~. :r:,,; MCAS EI Taro, CA . ", .. ~ ... '-, : . .:" ..... : .. , .... .: 

\ Brown clayey sand with gravel (SC)g 
I ATTERBERG LIMITS, PARTICLE - SIZE CURVE I ,-

ASTM D 4318, D 422 

12-02 

SA LK224 xl. 



Project Name: 

Project No.: 

PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Checked By: LF ---

Date: 12102102 

Date: 12110/02 

Sample 10: 

37380 1 CTO 0078 

LK227 Depth (ft.): 20.5-21 ---'=-------
Exploration Location: AA3-MW10 

Visual Sample Description: Brown poorly graded sand with silt (SP-SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 757 Wt. of Air-Dry Soil + Cont. (gm.) i 
0.00 I 

i 
Wt. of Air Dry Soi/+Cont.(gm.) 483.61 Wt. of Dry Soil + Cont. (gm.) i 0.00 i 
Wt. of Container (gm.) 76.07 Wt. of Container No. __ (gm.) i 1.00 i 

I 

Dry Wt. of Soil (gm.) 407.54 Moisture Content (%) I 0.00 I 

Container No. I 757 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) I 465.67 

Wt. of Container (gm.) I 76.07 
I 

Dry Wt. of Soil Retained on # 200 Sieve (gm.) 
I 

389.60 I 

U. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) 
.. -... : ............ ... ; ...... :.; .. , ................ 

6" 

3" 

1 112 

3/4" 

3/8" 

#4 

#8 

#16 

#30 I 

I 

#50 

#100 

#200 

PAN 

GRAVEL: 

SAND: 

FINES: 

GRP. SYMBOL: 

Remarks: 

(mm.) 
.... ; ...... : ..... ,- .............. : ........ ; ......... 

152.400 I 
75.000 

37.500 

19.000 

9.500 

4.750 

2.360 

1.180 

0.600 
I 

0.300 i 
0.150 

0.075 I 
I 

14 % 

81 % 

5% 

SP-SM 

Dry Soil Retained (gm.) 
. ........... :.:.:.:.: ....... : .............. ................ : .•...• 

0.00 

0.00 

0.00 

0.00 

28.92 

57.52 

95.83 

165.47 

248.45 

332.25 

375.66 

389.14 

Liquid Limit: 

Plastic Limit 

Plasticity Index: 

Cu = 0601010 = 

I 

.:.:-:-: ...... . .......................... -" 

! 

i 
i 

i 

i 
! , 
i 
! 
I 
I 

) 

! 
i 

i 
! 

6.67 

Cc = (030)2/(060"010) = 0.94 

(%) 
................•.. . ....... --:--.. _-:.;.:::-:.: . .:.:.:.: ....... :.:.: .: .. 

! 

100.0 

92.9 

85.9 

76.5 

59.4 

39.0 

18.5 

7.8 

4.5 
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For classification of fine-

I 50 grained soHs and fine-grained 
I fraction of coarse-grained soils 
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PARTICLE - SIZE (mm) 

Exploration ! ! I I 
Sample 10: I Depth (ft.): Soil Type I GR:SA:FI I LL,PL,PI 

Location: I 
I 

1 , 
i , 

LK227 AA3-MW10 I 20.5-21 : SP-SM 14: 81 : 5 
I 

N/A i I • • 

:f Project No.: 37380 I CTO 0078 

Anomaly Area 3, Former 

Visual Sample Description: 
'f<::r.")h~::~ t~.:,:;. ;r:;: MCAS EI Toro, CA ••• ,.}' ••• ~:. ',«.'. , .. ,:~ .... ," ..... 

~'--

"- Brown poorly graded sand with silt (SP-SM) 

I) ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

12-02 

SA LK227.xls 



PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Taro, CA Tested By: ACS Date: 12/02102 

Project No.: 37380 I CTa 0078 Checked By: LF Date: 1211 0/02 

Sample 10: -=L::....:K2=2=-=9~ __ Depth (ft.): 31-31.5 --'---=---=-----
Exploration Location: AA3-MW10 

Visual Sample Description: Pale yellow poorly graded sand with silt (SP-SM) 

Moisture Content of Total Air - Dry Soil 

Container No.: 780 Wt. of Air-Ory Soil + Cont. (gm.) 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 689.90 Wt. of Dry Soil + Cont. (gm.) 
I 
I 0.00 

Wt. of Container (gm.) 75.60 Wt. of Container No. _ (gm.) 1.00 

Dry Wt. of Soil (gm.) 614.30 Moisture Content (o/a) 0.00 

Container No. 780 

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 660.90 

Wt. of Container (gm.) 75.60 

Ory Wt. of Soil Retained on # 200 Sieve (gm.) , 585.30 

i 

I u. S. Sieve Size Cumulative Weight I Percent Passing 

(in.) (mm.) Dry Soil Retained (gm.) i (o/a) I 
:.:.: ............ ..... , .. ;. .............. .... ".- .. .......•. ,.: ..... ....... : .. : ............. ··x·.·;·.····· , ...... :.: .... ............ : ....... ; ............ ....... ':',-: ............................ .. . .... ....... ..:.;.:.: .. . .... • ......................•.• ; •...•• : ..... y. 

I 

I 6" 152.400 0.00 I 
3" 75.000 0.00 I 

1 1/2 37.500 0.00 I 
3/4" 19.000 0.00 i 100.0 I 
3/8" 9.500 12.07 98.0 

#4 4.750 22.70 I 96.3 

#8 2.360 57.40 i 90.7 

#16 1.180 178.27 ! 71.0 

#30 0.600 362.17 41.0 

#50 0.300 500.38 18.5 

#100 0.150 560.03 B.B 

#200 0.075 584.17 1 4.9 i 
PAN 

GRAVEL: 4% Liquid Limit: 

SAND: 91 % Plastic Limit 

FINES: 5% Plasticity Index: 

GRP. SYMBOL: SP-SM CU = 060/D10 = 5.29 

CC = (030)2/{060*010) ::; 1.32 

Remarks: 

. -

~ 
( \ 

"-J 
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PARTICLE - SIZE (mm) 
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PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 
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Wt. of Container (gm.) 82.24 

Dry wt. of Soil Retained on # 200 Sieve (gm.) 423.96 
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PARTICLE-SIZE ANALYSIS of SOILS 
ASTM D422 

Project Name: Anomaly Area 3, Former MCAS EI Toro, CA Tested By: ACS 

Project No.: 37380/ CTO 0078 Checked By: ...:...L_F __ 

Depth (ft.): 45 

Date: 12102/02 

Date: 12110/02 

Sample 10: LK232 ----- -----
Exploration Location: AA3-MW10 

Visual Sample Description: Olive yellow poorly graded sand (SP) 

Moisture Content of Total Air - Dry Soil 

Container No.: 535 Wt. of Air-Dry Soil + Cont. (gm.) 
! 
l 0.00 

Wt. of Air Dry Soil+Cont.(gm.) 653.60 wt. of Dry Soil + Cant. (gm.) 
i 

0.00 

Wt. of Container (gm.) 82.22 Wt. of Container No. __ (gm.) 1.00 

Dry wt. of Soil (gm.) 571.38 Moisture Content (%) 0.00 

!container No. 535 
~ -

After Wet Sieve 
Wt. of Dry Soil + Container (gm.) 628.99 
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Responses tll.,eview Comments 

Document Title: 

Draft Final Remediallnvestigation/Feasibility Study Report, Operable Unit 2C, Anomaly Area 3, Fonner Marine Corps Air Station, EI Toro, Califomia. April 2008. 

Reviewer: Quang Than, Remedial Project Manager, Brownfields and Environmental Restoration Program, Department of Toxic Substances Control, comments 
transmitted via Email dated July 23, 2008, Wednesday, 18:12 pm. 

Comment Section! 
No. Page No. Comment Response 

GENERAL COMMENT 

1. DTSC has reviewed the subject document and found Comments Noted. 
that it has adequately incorporated the Navy's 
responses to DTSC's comments on the draft 
document. The California Department of Fish and 
Game also found the subject document acceptable 
and requested that upon release, a copy of the Final 
RifFS be sent to their agency. 
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Document Title: 

Draft Final, Remediallnvestigation/Feasibility Study Report, Operable Unit 2C, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. April 2008. 

Reviewer: John Broderick, Remedial Project Manager, California Regional Water Quality Control Board, comments dated August 1, 2008. 

Comment Sectionl 
No. Page No. 

GENERAL COMMENT 

1. 

Comment 

You will recall that in our previous letters of January 26, 
2004, July 26,2004, February 16, 2006, and September 
17, 2007 (copies enclosed) we advised you that we 
disagree with your determination of the Anomaly Area 3 
(M3) landfill site as a CERCLA release site. The M3 
site is a former borrow pit that was backfilled with 
construction wastes and an unknown amount of Class III 
municipal solid waste (MSW). Four and one half feet of 
soil covers the site, except for isolated areas having only 
2 feet of soil cover. Because this site contains MSW, it 
is therefore subject to the requirements of California 
Code of Regulations (CCR) Title 27, which include 
regulations covering groundwater monitoring, erosion 
control, and landfill cover construction. 

In the report, the Navy concluded that the landfill debris 
(waste) was not impacting the groundwater quality at the 
site; however, waste has been determined to be in 
contact with the groundwater. The Navy also concluded 
that "surface sediments at the site are not impacting 
water quality in the adjacent Aqua Chinon Wash." The 
conclusion appears to be based on the analytical results 
for soil and water samples that were collected both 
upstream and downstream of the landfill, but does not 
address the adequacy of erosion and sediment runoff 
controls at the landfill. 

According to the report, volatile organic compounds 
(VOCs) were not detected in ambient air samples and 
soil gas samples that were collected outside of the 
debris placement boundary or the waste footprint. VOCs 
were not detected in surface soil gas samples that were 
collected within the waste unit soil cover, but both 
methane and carbon monoxide were detected. VOCs 
were detected in soil gas samples that were collected 
within, or aSSOCiated with, the debris itself. 

Response 

The following responses address the following five issues raised in California 
Regional Water Quality control Board, Santa Ana Region's (RWQCB's) 
comments: 

1. Classification of Anomaly Area 3 (M 3) as a Comprehensive 
Environmental Response, Compensation, and Liability Act 
(CERCLA) site 

2. Applicability of state and federal solid waste regulations at California 
Code of Regulations (CCR) Title (tit.) 27 and Code of Federal 
Regulations (CFR) tit. 40 part 258 

3. Evaluation of applicable or relevant and appropriate requirement 
(ARAR) status of landfill regulations at M 3 including hazardous 
waste landfill regulations at CCR tit. 22 

4. Applicability of CCR tit. 27, Section 20240(c) 

5. Potential impact of landfill debris on surface water and groundwater 
atM3 

Classification of AA 3 as a CERCLA Site 

The Navy notes RWQCB's differing opinion on the classification of M 3 as a 
CERCLA release site. The following rationale is provided for classifying 
M 3 as a CERCLA release site. 

As presented in the Remedial Investigation/Feasibility Study (RifFS) Report, 
M 3 is a former debris disposal area that was backfilled with predominantly 
construction debris. The debris that has been encountered at M 3 includes 
concrete, rebar, metallic debris, metal/plastic pipes, and wood. 
Low concentrations of CERCLA hazardous substances have been reported in 
surface/subsurface soils at M3 including semi-volatile organic compounds, 
dioxins, and furans. M 3 was not a permitted solid-waste disposal 
facilityllandfill. 
Therefore, it is appropriate to address M 3 under CERCLA, since releases 
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Document Title: 

Draft Final, RemediallnvestigationiFeasibility Study Report, Operable Unit 2C, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, Califomia. April 2008. 

Reviewer: John Broderick, Remedial Project Manager, Califomia Regional Water Quality Control Board, comments dated August 1, 2008. 

Comment Sectionf 
No. Page No. Comment Response 

The CERCLA cancer risk was calculated for residential 
that occurred at AA 3 meet the following definition for releases under Section 

and industrial receptors to be within the 10-5 and 1006 101(22) ofCERCLA: 
"The term 'release' means any spilling, leaking, pumping, pouring, emitting, 

range; i.e. it is within the acceptable management range. emptying, discharging, injecting, escaping, leaching, dumping, or disposing 
The non-cancer results did not exceed 1. Three into the environment (including the abandonment or discarding of barrels, 
remedial alternatives for the AA3 site were evaluated: 1) containers, and other closed receptacles containing any hazardous 
no action, which is required to be evaluated under substance or pollutant or contaminant) ...... " 
CERCLA; 2) limited grading of the site; and 3) 
installation of a landfill cap. Four versions of landfill cap Since CERCLA releases have occurred at AA 3, it is Navy's position that the 
designs were included in this evaluation. response action evaluation process under CERCLA is appropriate for AA 3. 

We have the following comments: The Navy has not 
As part of this process, the Navy as the lead federal agency for CERCLA 
response selection at former MCAS EI Toro, has the authority to select an 

provided sufficient basis for its conclusion that the appropriate remedy for AA 3, based on risk assessment results, pursuant to 
waste at Site AA3, which is currently in contact with Sections 104 and 120 of CERCLA, Executive Order 12580, and the National 
groundwater or within 5 feet of groundwater, has not Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 
historically impacted, and is not currently impacting, part 300). The Navy is committed to selecting a response action for AA 3 
groundwater quality at the site. Moreover, CCR Title 27, under CERCLA that is protective of human-health and the environment 
Section 20240 (c), specifically requires a minimum of 5 (including groundwater and surface water) per the requirements of the 
feet of separation between the base of the waste and Federal Facility Agreement (FFA) and in consultation with the Lead 
the highest anticipated elevation of groundwater. Regulatory Agency, the United States Environmental Protection Agency (U.S. 

EPA), and state regulatory agencies including the RWQCB and the California 

• 11.3 ARARs Evaluation, Page 11-3: The Navy has Department of Toxic Substances Control (DTSC). 
identified the State's hazardous waste landfill 
regulations (CCR Title 22) as the ARARs The Navy intends to address AA 3 under CERCLA; the response action at AA 
(applicable, relevant and appropriate requirements) 3 will meet the substantive requirements of the State and Federal solid waste 
for this landfill site. Unit AA3 was used for landfill regulations at CCR tit. 27 and 40 CFR Part 258, respectively, and 
disposal of general industrial waste and MSW, hazardous waste landfill regulations at CCR tit. 22, to the extent that these 
with a minor component of unknown and regulations are determined to be ARARs for the response action. The Navy 
possibly hazardous waste. Several other disposal has performed an ARARs evaluation of all CCR tit. 27 regulations that were 
units that were previously investigated at the Base identified by the state as potential state ARARs for AA 3 in the RifFS. In 
were used in a similar fashion. As you are aware, addition, the Navy has performed an ARARs evaluation of the pertinent solid 
we have consistently objected to the citing of waste landfill regulations at 40 CFR Part 258 in the RifFS (see discussion 
hazardous waste landfill regulations as ARARs for below for details). 
the MSW landfill sites at the former MCAS EI Toro. 
We acknowledge that, in some respects, the State's Al}.l}.licabilit'l. of State and Federal Solid Waste Reg.ulations 
hazardous waste landfill requirements (CCR Title 
22) are more stringent than the requirements for The RWQCB notes that MSWwas placed in landfill unit AA 3 after 1988. 
MSW landfill sites, because the threat to human Therefore, the State and federal solid waste landfill regulations at CCR tit. 27 
health and the environment is typically greater at a and 40 CFR Part 258, are the applicable regulations for this site, outside of -( \ 
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Draft Final, RemediallnvestigationiFeasibility Study Report. Operable Unit 2C, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. April 2008. 

Reviewer: John Broderick, Remedial Project Manager, California Regional Water Quality Control Board, comments dated August 1, 2008. 

Comment Section/ 
No. Page No. Comment Response 

hazardous waste landfill than an MSW landfill. CERCLA requirements. Subchapter 4 of CCR tit. 27 presents the 
However, your CERCLA risk assessment requirements for development of closure/post-closure maintenance plans for 
demonstrates that the hazardous risk associated solid waste landfills. The scope and applicability of this subchapter is 
with the M3 landfill is not above the risk discussed in Section 21770(b) of CCR tit. 27: 
management range, and does not necessarily "(b) The regulations contained in this Subchapter apply to all solid waste 
require any remedial action for the protection of landfills required to be permitted pursuant to PRC Section 44001 et seq. that 
human health. were operating on or after January 1, 1988." 

More appropriately, you must recognize that this The Navy has reviewed historical aerial photographs of M 3 from 1970 to 
landfill is an MSW landfill, and you have already 1992. The photographs dated 26 July 1988 and 20 January 1992 and a 
determined that the waste is either in contact with topographic map dated 5 November 1990 show M 3 as an area that is filled 
groundwater, or is within 5 feet of historical high in and graded. This evidence indicates that placement of construction debris 

groundwater levels. at M 3 occurred prior to 1988. In addition, M 3 was not permitted pursuant 
to Public Resources Code (PRC) Section 44001 et seq. 

In summary, MSW was placed in landfill unit M3 
The purpose, scope, and applicability of requirements at 40 CFR Part 258 are after 1988. Therefore, the State and federal solid 

waste landfill regulations, CCR Title 27 and 40 CFR presented in 40 CFR Section 258.1. 40 CFR Section 258.1 (c) states that the 

Part 258, are the applicable regulations for this site, minimum criteria established by 40 CFR Part 258 for municipal solid waste 

outside of CERCLA requirements. Any closure or landfill (MSWLF) units do not apply to MSWLF units that do not receive waste 

remedial action undertaken for this site must after October 9, 1991. Construction debris placement occurred prior to 1988 

conform to and comply with the State and federal and M 3 did not receive debris after October 9, 1991. Therefore, the 

solid waste landfill requirements. Be advised that, requirements of 40 CFR Part 258 are not applicable to M 3. 

should you omit CCR Title 27 and 40 CFR Part 258 However, the substantive provisions of these regulations may potentially be 

as ARARs for landfill site M3, you will be required relevant and appropriate for some of the remedial alternatives for M 3. 

to proceed with landfill remediation and closure for 
The Navy has determined that M 3 does not constitute a new or existing the protection of water quality under these same 

regulations, after you have completed the CERCLA classified solid waste management unit per CCR tit. 27. M 3 is more akin to 

response action. a closed, abandoned, or inactive (CAl) unit defined under CCR tit. 27. 

Evaluation of ARAR status of Landfill Regulations including Hazardous 
Waste Landfill Regulations at CCR tit. 22 

The preamble to the NCP indicates that state regulations that are 
components of a federally authorized or delegated state program are 
generally considered federal requirements and potential federal ARARs for 
the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990]). The 
State of California has received final approval of its State Hazardous Waste 
Management Program (CCR tit. 22, div. 4.5). The regulations of CCR tit. 22, 
div. 4.5 (including landfill closure reQulations) are therefore a source of 



July 2009 Response to Review Comments Page 4 0'6 

Document Title: 

Draft Final, RemediallnvestigationlFeasibility Study Report, Operable Unit 2C, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. Apri1200B. 

Reviewer: John Broderick, Remedial Project Manager, Califomia Regional Water Quality Control Board, comments dated August 1, 2008. 

Comment Section! 
No. Page No. Comment Response 

potential federal ARARs for CERCLA response actions. The Navy is 
responsible for identifying federal ARARs at AA 3 as the lead federal agency. 
Pursuant to this, the hazardous waste landfill regulations at CCR tit. 22 were 
determined to be potential "relevant and appropriate" federal ARARs for the 
response action at AA 3. The Navy also determined that landfill closure and 
post-closure requirements at CCR tit. 27 and 40 C.F.R. 258 are potential 
ARARs for the remedial action at AA 3. Therefore, a stringency comparison 
was conducted for overlapping regulations at CCR tits. 22 and 27, and 40 
C.F.R. 258 and the most stringent of the three regulations were identified as 
potential ARARs for AA 3 in the RI/FS Report (see attached Table H-7 from 
Appendix H). 

Ap'p'licabilit'i. of CCR Tit. 27, Section 20240(Cl 

Please note that Appendix H of the RifFS Report presents an evaluation of 
the ARAR status of CCR tit. 27 Section 20240(c) and concludes that it does 
not constitute an ARAR for the remedial action at AA 3. 
Section 20240(c) of CCR tit. 27 states the following: 

"Five-Foot Separation -All new landfills, waste piles, and surface 
impoundments shalf be sited, designed, constructed, and operated to 
ensure that wastes will be a minimum of five feet (5 ft.) above the highest 
anticipated elevation of underlying ground water. Existing landfills, waste 
piles, and surface impoundments shall be operated to ensure that wastes 
will be a minimum offive feet (5 ft.) above the highest anticipated elevation of 
underlying ground water. For new and existing land treatment units, the base 
of the treatment zone shall be a minimum of five feet (5 ft.) above the highest 
anticipated elevation of underlying ground water and dischargers shalf not be 
entitled to exemption under s20080(b)." 

The above text indicates that Section 20240(c) of CCR tit. 27 applies to the 
fol/owing three scenarios: 

1. Siting, design, construction, and operation of new landfills, waste 
piles, and surface impoundments; 

2. "Operating" existing landfills, waste piles, and surface 
impoundments; and 

3. New and existing land treatment units. 

Based on the Navy's evaluation, none of these three scenarios regarding the 

, . ..--..... ( \ 
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Document Title: 

Draft Final, RemediallnvestigationiFeasibility Study Report, Operable Unit 2C, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. April 2008. 

Reviewer: John Broderick, Remedial Project Manager, California Regional Water Quality Control Board, comments dated August 1, 2008. 

Comment Section/ 
No. Page No. Comment Response 

applicability of Section 20240(c) of CCR tit. 27 to AA 3 are satisfied. Although 
AA 3 was historically a debris disposal area, it did not receive wastes after 
1988. AA 3 is presently inactive and not in operation. Therefore, the 
requirements of CCR tit. 27, Section 20240(c) are not applicable to AA 3 
whether the remedial action is conducted under CERCLA or outside of 
CERCLA. Furthermore, the substantive requirements of CCR tit. 27, Section 
20240(c) are not relevant and appropriate for AA 3 for the remedial 
alternatives presented in the RI/FS Report based on the criteria for 
determining relevance and appropriateness listed in 40 C.F.R. Section 
300.400(g)(2). The activities regulated by CCR tit. 27, Section 20240(c) are 
not sufficiently similar to the remedial alternatives developed for AA 3 to be 
relevant and appropriate and are not well suited to the site pursuant to 40 
C.F.R. Section 300.400(g)(2)(i) and (iv) of the NCP. 

Potential/meact of Landfill Debris on Surface Water and Groundwater 

The RI concluded that based on the current conditions at the site, AA 3 was 
not impacting surface water quality. Due to the proximity of AA 3 to Agua 
Chinon Wash and based on the evaluation of the potential impacts during a 
100-year storm event, all of the response alternatives (except Alternative 1, 
No action) include provisions to minimize the effects of erosion. The 
alternatives include grading to improve site drainage and dikes to prevent 
flooding/erosion during 1 ~O-year storm events. 

The groundwater sampling and statistical analysis conducted by the Navy 
indicate that there is no statistically significant release to groundwater at the 
pOint of compliance established for AA 3. Therefore, AA 3 is not currently 
impacting groundwater quality at the point of compliance. Groundwater 
monitoring at AA 3 was conducted in accordance with the Agency-approved 
Removal Site Evaluation (RSE) Work Plan (Earth Tech 2002). The 
constituents analyzed were those that could potentially pose a threat to 
human-health and/or the environment. Results indicated that these 
constituents do not pose a threat to human-health and/or the environment. A 
review of concentrations of naturally-occurring constituents, namely metals, 
indicates that debris placement activities have not adversely impacted 
groundwater quality. 

To confirm this conclusion, the DON conducted supplemental groundwater 
monitoring (ninth round) from all upgradient and downgradient wells in 
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February 2007 in accordance with the agency-concurred Sampling and 
Analysis Plan (SAP) Addendum #1 (Earth Tech 2007). This supplemental 
groundwater monitoring was performed based on RWQCB comments and 
included analyses for general minerals in addition to constituents that could 
potentially pose a threat to human-health and/or the environment. A 
statistical evaluation conducted using DUMPstat incorporated data from the 
supplemental sampling event and from eight previous monitoring rounds, and 
data from selected station-wide monitoring wells. This evaluation confirmed 
conclusions presented in the Draft RifFS Report, i.e. there was no statistically 
Significant release at the point of compliance. The monitoring results and 
statistical evaluation are presented in the Final Technical Memorandum, 
Anomaly Area 3, Supplemental Groundwater Monitoring (Earth Tech 2008). 
Regulatory agencies reviewed this Report and concurred with the conclusions 
and recommendations; a copy of this document was included as Appendix M 
of the Draft Final RifFS Report. 

References: 

• Final Worl< Plan Phase /I RemediallnvestigationiFeasibility Study, MCAS EI Toro (BN11995) 

• Conducting RemediallnvestigationsiFeasibility Studies for CERCLA Municipal Landfill Sites (EPA 1991) 

• Presumptive Remedy forCERCLA Municipal Landfill Sites (EPA 1993) 

• Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills (EPA 1996) 

• Final Work Plan, Removal Site Evaluation, Anomaly Area 3, Former Marine Corps Air Station EI Taro, California (Earth Tech 2002) 

• Final Sampling and Analysis Plan Addendum #1, Removal Site Evaluation, Operable Unit - 2C, Anomaly Area 3, Former Marine Corps Air Station EI Taro, 
California (Earth Tech 2007) 

• Final Technical Memorandum, Anomaly Area 3, Supplemental Groundwater Monitoring for Former Marine Corps Air Station EI Toro, California (Earth Tech 
2008). 
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Comment 
No. 

Section! 
Page No. 

SPECIFIC COMMENTS 

1. Section 
8.5.6, 
General 

Comment 

EPA's previous comment #11 was adequately addressed by inclusion of 
a vapor intrusion assessment to consider potential indoor air risks 
arising from off-gassing of soil vapor or ground-water contamination into 
any future buildings on the site. This [vapor intrusion] VI assessment 
was performed using EPA's version of the Johnson-Ettinger model and 
incorporated what appears to be a mix of EPA and Cal/EPA DTSC 
default values. The risks predicted by this modeling are within the lower 
end of the Superfund target acceptable risk range. However, because 
this VI assessment addresses a future exposure scenario, there are 
inherent uncertainties in the risk estimate; these uncertainties are 
acknowledged in DTSC's "Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air" (December 2004, Interim 
Final): 

"Making a reasonable prediction for vapor intrusion into future buildings 
is difficult. Many variables may alter subsurface vapor concentrations 
and the physical properties of the subsurface in the future, including but 
not limited to: 1) vapor concentrations in the subsurface may increase, 
accumulating directly under the foundation of a future building, 2) 
moisture content of the vadose zone directly under a building may 
decrease due to the inability of rainwater to infiltrate under the building, 
and 3) air permeability and moisture content of the subsurface may be 
altered due to construction activities associated with building 
construction, thereby altering the subsurface air permeability and 
significantly increasing the potential for vapor intrusion to indoor air. 
Additionally, there may be significant variability in the quality of 
foundation materials as well as the construction quality of future 
buildings." 

Furthermore, construction activities may create preferential vapor 
migration pathways not addressed by the Johnson-Ettinger model. 
Although generally useful, the Johnson-Ettinger model does not 
accurately predict indoor air concentrations at a small percentage of 
sites. This observation may be due to the existence of preferential 
pathways for vapor migration through the subsurface and into buildings 
which are not incorporated into the model. Additional uncertainty with 

D:IDocuments and Settin9s~ames.caliianlMy DocumentslOl Anomaly Area 31R1-FS RTCsIRTCs_USEPA_Draft FlnaLAA3_RIFS 07-31-(l9.doc 

Response 

Comment Noted. 

With the exception of Alternative 1, No Action and 
Alternative 4 - Clean Closure, the remedial alternatives 
include institutional controls (ICs) that would provide 
notifications that the site had been used for disposal of 
debris and would prohibit construction of residences or any 
permanently occupied facility for human habitation or any 
land disturbing activities that would compromise the 
integrity of the cover or monitoring equipment. 
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the Johnson-Ettinger model is introduced by the use of soil matrix and 
ground-water concentrations as the input data for VOCs migrating to 
indoor air; the use of soil vapor concentration data for input is much 
preferred for Johnson-Ettinger modeling of the vapor intrusion pathway. 
For these reasons, EPA recommends that installation, during 
construction, of a vapor barrier and sub-slab depressurization system 
be considered for any buildings that might be constructed at the site in 
the future. A simple, inexpensive vapor barrier/depressurization system 
is described by the California Integrated Waste Management Board at 
27 CCR 21190(g). It is Region 9's experience that adding this type of 
appropriate engineering control to the design and construction of any 
future development at a VI site is a prudent and cost-effective way to 
ensure protection of public health - and mitigate potential liabilities - in 
the face of the uncertainties attendant upon the potential for vapor 
intrusion in this type of contamination situation. If there is a potential for 
future construction of buildings at M-3, EPA recommends that the 
deed to this property include a requirement for installation of vapor 
barrier and sub-slab depressurization systems during construction. 
Otherwise, EPA recommends that institutional controls be put in place 
such that there will be no potential for building on this site in the future. 

2. Previous For Alternative 2 there are conflicting statements made under the The previous response to U.S. EPA's comment #46 
EPA criteria "Long-Term Effectiveness and Permanence" and "Reduction of indicated the statement under the Reduction of Toxicity, 
Comment Toxicity, Mobility, or Volume through Treatment" with regard to Mobility, or Volume through Treatment would be revised to 
#46: Table infiltration potential. It is recommended that this issue be clarified. This read: "Does not significantly reduce existing infiltration 
13-7 previous comment was adequately addressed in the RTCs but the potential or production of leachate: 

response was not incorporated into the changes made to the table. 
However, during the preparation of the Draft Final 
Remedial Investigation/Feasibility Study (RifFS) Report, 
the text under the criteria of Reduction of Toxicity, Mobility, 
or Volume through Treatment was revised to read: 
"Reduces infiltration and potential of leachate. No reduction 
in the volume of landfill materials. Installation of landfill gas 
controls in the form of vertical wells and horizontal trenches 
prevents potential landfill gases from migrating beyond the 
100-foot buffer zone. " 

The term "Reduces" was used in lieu of "Does not 

( .... \ --.., 
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Comment Sectionl 
No. Page No. Comment Response 

significantly reduce existing" in the text. As a result of this 
rephrasing, the rating of Alternative 2 was changed from 
"Low" to "Moderate" since Alternative 1 (No Action) was 
rated as "Low." This new statement and revised rating in 
the Draft Final version of the Report also reflects the fact 
that grading to promote efficient drainage and minimize 
infiltration would be performed as part of Alternative 2. 

3. Previous Under the criteria "Reduction of Toxicity, Mobility, or Volume through 
The previous response to U.S. EPA comment #47 stated: 
"Rating scales will be revised to be more representative. 

EPA Treatment", Alternative 2 is rated "low" which is the same rating as that Rating scales will include Low, Low-Moderate, Moderate, 
Comment for the "no action" alternative. However, Alternative 2 would include the Moderate-High, and High. The rating for Alternative 2 will 
#47: Table installation of landfill gas controls. It is recommended that the assigned be revised to 'Low-Moderate': 
13-7 rating for Alternative 2 be reconsidered. This previous comment was 

adequately addressed in the RTCs but the response was not 
incorporated into the changes made to the table. As stated in response to comment #2 above, during the 

preparation of the Draft Final RifFS, the rating for this 
criterion was revised to "moderate" to reflect the fact that 
grading to promote efficient drainage and minimize 
infiltration would be performed as part of Alternative 2. 

D:lDocuments and Settings~ames.caliianlMy DocumentslOl Anomaly Area 31R1-FS RTCsIRTCs_USEPA_Draft FlnaLAA3_RIFS 07-31-09.doc 
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U.S. Environmental Protection Agency 
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Mr. Tayseer Mahmoud 
Remedial Project Manager 
California Departrnent of Toxic Substances Control 
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5796 Corporate Ave. 
Cypress, CA 90630 

Mr. John Broderick 
Remedial Project Manager 
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Fellow Federal Facility Agreement (FFA) Representatives: 

5090 
Ser 06CC.AP/0604 
June 28, 2004 

Subj: RESPONSE TO COMMENTS ON DRAFT EXPANDED SITE INSPECTION 
REPORT, ANOMALY AREA 3, FORMER MARINE CORPS AIR STATION 
(MCAS) EL TORO, CALIFORNIA 

The Navy has reviewed comments by the United States Environmental Protection 
Agency (EPA), Califomia Department of Toxic Substances Control (DTSC), and 
California Regional Water Quality Control Board, Santa Ana Region (RWaCS) on the 
Draft Expanded Site Inspection Report (ESI), Anomaly Area 3, Former Marine Corps Air 
Station (MCAS) EI Toro, California (November 2003) and is hereby submitting its 
Response to Comments (RTCs) for your records. The responses were discussed at the 
Base Realignment and Closure (BRAC) Cleanup Team (BCT) meeting held on May 26, 
2004. 

The Navy agrees that sampling and analysis conducted at Anomaly Area 3 have 
documented a release of low concentrations of hazardous substances from the site, 
including volatile organiC compounds, semi-volatile organic compounds, petroleum 
hydrocarbons, and metals detected in groundwater, soil, or soil gas at the site. The 
Navy further agrees that additional site characterization of Anomaly Area 3 pursuant to 



5090 
Ser 06CC.AP/0604 
June 28, 2004 

a RemediallnvestigationlFeasibility Study (RIIFS) is required and that a no further 
action determination is not appropriate at this time. 

The Navy intends to address this site pursuant to its authority under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
and Defense Environmental Restoration Program (DERP) as provided by the Federal 
Facility Agreement (FFA). Anomaly Area 3 will be integrated into the remedy selection 
process for Installation Restoration Program (IRP) Site 3. 

The FFA is the appropriate framework and process for resolving the RWQCB 
concems expressed in their comments. The Navy proposes to undertake an RifFS 
addressing Anomaly Area 3 and any necessary additional CERCLA response actions 
pursuant to the FFA. The RWacB is a signatory to the FFA and the Navy presumes 
that the RWaCB will abide by its terms and conditions. The RWQCS will be provided 
with the opportunity to participate in development of the RifFS work plan to ensure that 
its data col/ection concerns are addressed, and the Navy will request the RWQCS to 
identify potential "applicable or relevant and appropriate" requirements ("ARARs") 
administered by the RWacB as required by CERCLA and the FFA at the appropriate 
times. The FFA provides an agreed-upon decision-making process for resolution of any 
disputes that may arise in the course of the remedy selection process. 

The Navy proposes Anomaly Area 3 be an agenda topic for discussion at our next 
BCT meeting of July 28, 2004. Should you have questions or need additional 
information, please contact Mr. Karnig Ohannessian, Remedial Project Manager, at 
(619) 532-0796 or me at (619) 532-0784. 

Sincerely, 

-;:. It . /]?---
F. ANDREW PISZKIN 
Base Realignment and Closure 
Environmental Coordinator 
By direction of the Commander 

Enel: (1) Response to Review Comments by John Broderick (RWaCB) on the Draft 
Expanded Site Inspection Report, Anomaly Area 3, MCAS EI Toro 
(November 2003). 

(2) Response to Review Comments by Nicole Moutoux (EPA) on the Draft 
Expanded Site Inspection Report, Anomaly Area 3, MCAS EI Toro 
(November 2003). 
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(3) Response to Review Comments by David Murchison (DTSC) on the Draft 
Expanded Site Inspection Report, Anomaly Area 3, MCAS EI Toro 
(November 2003). 

(4) Response to Review Comments by John Christopher (DTSC) on the Draft 
Expanded Site Inspection Report, Anomaly Area 3, MCAS EI Toro 
(November 2003). 

(5) Response to Review Comments by Regina Donohoe and Victoria Lake 
(California Department of Fish and Game at the request of DTSC) on the 
Draft Expanded Site Inspection Report, Anomaly Area 3, MCAS EI Toro 
(November 2003). 

Copy to: 
Commander 
Attn: AC/S ENVIRON MGT 
Marine Corps Air Bases, Miramar 
P.O. Box 452001 
San Diego, CA 92145-2001 

Mr. Jim Kikta 
Marine Corps BRAC Project Manager 
MCAS EIToro 
7040 Trabuco Road 
Irvine, CA 92618 

Mr. Robert L. Woodings 
Director, Public Works 
City of Lake Forest 
25550 Commercentre Dr., Ste. 100 
Lake Forest, 92630 

3 

Ms. Marcia Rudolph 
Subcommittee Chair 
Er Toro Restoration Advisory Board 
24922 Muirfands #139 
Lake Forest, CA 92630 

Mr. Daniel Jung 
City of Irvine 
PO Box 19575 
Irvine, CA 92623-9575 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicola Moutoux, Pro 'ect Mana er, Federal Facilities Claanu Branch, 12 Fabrua 2004 

Comment . I 
No. 1\ Section/ Page , Response 

, No. I 
EPA has reviewed the above-referenced report regarding Anomaly Area 3. Based on the results of this investigation, the Navy recommends No Further Action for 
Anomaly Area 3 (AA 3). EPA is unable to concur with this conclusion due to various factors which are outlined in our enclosed comments. While this report 
provides a good first step in characterizing contamination at AA 3, we believe that more information as well as further discussion is needed in order to determine 
the appropriate action for this site. 

GENERAL COMMENTS 

1. 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

I 
I 
I 

I 
I 

I Since identifying Anomaly Area 3 (AA3), the Navy has stated that the 
I presumptive remedy of capping is the appropriate remedy for AA3. 
I Prior discussions, sampling plans, correspondence with the public and I the team have primarily involved the assumption that AA3 was a landfill 
I that must be capped. As such, much of the sampling design was 
I developed in order to support cover design. As you know, under 
i CERCLA, a determination of No Further Action means that the future 
I owner can do anything they like with the property, induding digging out 
I the entire contents of M3. Because contamination was found in the 

I soil gas, subsurface as well as groundwater, unless the Navy plans to 
conduct a thorough sampling of the contents of the landfill, achieving I No Further Action is not a realistic recommendation for this site. 

i 

I 
! 

I 

The Navy agrees that the sampling and analysis 
conducted pursuant to the final removal site evaluation 
(RSE) work plan (August 2002) has documented a 

I release of low concentrations of hazardous substances 
at Anomaly Area 3, including volatile organic 
compounds, semi-volatile organic compounds, 
petroleum hydrocarbons, and metals detected in 
groundwater, soil, or soil gas at the site. The Navy 
further agrees that additional site characterization of 
Anomaly Area 3 pursuant to a Remedial 
Investigation/Feasibility Study (RifFS) is required and 

I that a no further action determination is not appropriate 
I at this time. 

I The Navy intends to address this site pursuant to its 
I authority under the Comprehensive Environmental 
I Response, Compensation, and Liability Act (CERCLA) 
I and Defense Environmental Restoration Program 

(DERP) as provided by the Federal Facility Agreement 
(FFA). As previously agreed by the Base Realignment 
and Closure (BRAC) Cleanup Team (BCT), Anomaly 
Area 3 will be integrated into the remedy selection 
process for Installation Restoration Program (IRP) 
Site 3. 

I 
j I The FFA is the appropriate framework and process for 
I resolving the EPA concerns expressed in their I 'I comments. The Navy proposes to undertake a RifFS 

. addressing Anomaly Area 3 and any necessary 
I I additional CERCLA response actions pursuant to the 
I I FFA. The FFA provides an agreed-upon decision-
I I I making process for resolution of any disputes that may I I arise in the course of the remedy selection process. 

_. ____ • ____ ._ .. _____ ...... __ M.M __ •• ____ ...l ________________________ .... __________________________ . __ . _______________________ . __ 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Fonner Marine Corps Air Station, EI Taro, California, November 2003 

Branch, 12 Februa 2004 
Comment I Sectionl Page No. I I No. 

I Comment 
I 

Response 

2. In many instances throughout the report the Navy subtracts 
'I background risk from total risk. This practice is not acceptable to EPA. 

The risk contributed by background is something that may be taken 
I into account when making a risk management decision. However this 
I decision is not made until later in the CERCLA process. 
I I In addition, there is language throughout this report, which implies that 
I because the risk is in the "risk range", it is acceptable. This is not 

Consistent with both EPA and Navy policy, the report 
presents both the total site risk and the risk without 
background contribution in two phases of the risk 
evaluation (screening preliminary risk evaluation [PRE] 
and the site-specific PRE) to provide risk managers and 

I decision makers with the risk attributable to any releases 
from the site. 

II appropriate justification and should not be referenced. The point of Text relating to the risk range and point of departure will 
departure for risk at a specific site may be appropriate and is not a be modified to reflect that cancer risk is acceptable if it is I justification for not taking action, particularly at this point in the process. less than the 10-6 point of departure, as specified in the 

I National Oil and Hazardous Substances Pollution 
I Contingency Plan (NCP), or may be acceptable if it falls 
I I within the 10.6 to 10"" range depending on site-specific 
! and other factors considered appropriate for risk point-
! of-departure analysis (see NCP Preamble). 

-r---1-------iA~0~d~~~ml~di~~Og~~r-j~~~~~~~~~s~~~~G~~--­
II monitoring wells installed in the uppermost aquifer down gradient of the I been released to groundwater at Anomaly Area 3. 
, disposal site (MW1 and MW2) indicate that there is a potential on- I Based on regulatory comments and concerns, the Navy 
'I going release of hexavalent chromium from the site. The average total : will mntinue the CERCLA process at the site and 
_ chromium mncentrations detected in samples collected from the down I conduct a further investigation. The characterization of 
! gradient wells is 112IJg/L (maximum 296 IJg/l). The average total the nature and extent of any release at Anomaly Area 3 
I chromium concentration detected in groundwater samples collected '\ will be addressed in the RI phase of the CERCLA IRP. 
1 from all other wells at AA 3 is 4 lJg/l (maximum 20.1 1J9/L). , The EPA will be provided with the opportunity to 
I . . .. I participate in development of the RifFS work plan to 
I Please revise the report to diSCUSS how the Navy Will charactenze the I ensure that its data collection concerns are addressed. I extent of this potential release. In addition, the possible presence of an 
I industrial chemical in groundwater down gradient of the site indicates I 
I that the site may have been used for the disposal of industrial wastes. 

SPECIFIC COMMENTS 

1. ,I Section 2.2, I This section states that records indicate that some of the borrow pits I Section 2.2 discusses results and conclusions based on 
, land Use, ' and trenches were backfilled with construction debris and later covered ! a previous investigation conducted by IT/OHM (IT/OHM 
I Page 2-5 I with 5 feet or more of fill soil. However, on page xi of the Executive I 2000). The references to the depth of soil cover in page 

I 
I Summary and on page 9-11, the text states that 2-5 feet of soil cover I ix of the executive summary and on page 9-11 reflect 
'I was encountered over the mnstruction debris at AA 3. Please explain i updated information based on the results of the RSE 

II' I this discrepancy or revise the document so that the reported depth of I investigation. The text in Section 2.2 will be modified to 
fill soil is consistent. I clarify that a 2 to 5-foot soil cover was reported in the 

J I RSE investigation . . _. ________ ._.-1. ________ .. __ ._. ______ .---______ . _____________________ ._. ________________ -1-____________ ._._. _____ . ___ . ___ . _______ . ____ . ______ _ 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Pro'ect Mana er, Federal Facilities Cleanu 

Comment I. 'I 
No. I Section/ Page Comment 

No. I 
Response 

2. Section 3.4, The existence of a large area of elevated electrical conductivity in the 
Geophysical ,central portion of the survey area is mentioned, but its significance is 
Investigation, I never discussed. Please explain the significance of this elevated 
Page 3-5 'I electrical conductivity. 

This section discusses the results and conclusion of I previous geophysical investigation conducted by IT/OHM I (IT/OHM 2000). 

The large area of elevated electrical conductivity in the 
I central portion of the survey area, as reported in the 

,I

I IT/OHM report, refers to an area containing possible 
imported fill. Since the native soils at the site appear to 
consist of low-conductivity, clean sands deposited by I Agua Chinon wash, it is likely that the conductive soils in 

I the middle of the site are imported fill material (IT/OHM 
I I 1 2000). 

--·--·------l-,.---·-------.J.--_. ______ . __ . __________ .______ __.1. ____ .. ____ . ___ . _____ . __ ._. ___ ._. ___ . _______________ _ 
3. \ Table 3-3, i Strong odors, including a petroleum odor at 5 to 7 feet bgs at Trench I Table 3-3 is a compilation of the results of trench 

I Details of I 2E and a sweet chemical odor at 3 to 5 feet below ground surface I exploration at AA 3 site as part of previous investigations 
I Subsurface 1 (bgs) at Trench 4E, were noted during this investigation. These strong (IT/OHM 2000). To address the presence of odors below 
I Soil Sampling I odors below the ground surface may indicate the presence of I ground surface, soil samples were collected during the 
'I' from Trenches I contamination but are not addressed in later investigations or in this IT/OHM field investigation, and the results are presented 
, - Previous report. Please explain why the presence of these strong odors is not in Table 3-4 of the report and summarized as follows. 
I Investigation, I addressed by the investigations, or alternatively, why is it not indicative I Page 3-7 of contamination at AA 3. At Trench 2E, a soil sample from a location with strong 
i I odor (20242-1102) was collected at 4 feet bgs and 
I analyzed for a suite of analyses (TPH diesel and 
I gasoline, VOCs, SVOCs, metals, perchlorate, asbestos, 
! 

I 

dioxins and furans). Detected analytes include TPH as 
diesel (5,600 mg/kg), acetone (100 IJg/kg), methylene 
chloride (9.2 IJg/kg) and inorganic compounds. 

At Trench 4E, a soil sample (20242-1109) was collected 
at 6 feet bgs and analyzed for the same suite of 
analyses. Detected analytes include TPH as diesel (170 

H
9/k9), acetone (46J ~g/kg), low concentrations of 

. dioxins and furans, and inorganic compounds. 
I 
I These data were incorporated into the risk assessment 
I J ~~ ._ .. _. ___ . ____ .. ____ ._L _____ . __ . __ . _____ . ______________ . __________ .__________ _. _____ . ________ . _____ . __ .... __ ._. _____ . _____ ._. _____ _ 
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Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Comment 
No. 

4. 

5. 

6. 

I Section! Page 
I No. , 
I Section 4.5.2, 
! Ambient Air 
i Sampling, 
I Page 4-10 

I 
I 
i Section 4.5.3, 
I Integrated 
I Surface Air 
! Sampling, 
I Page 4-13 

I 

I Section 4.6, 
I Soil Gas 
! Sampling, 
i Page 4-14 

Branch, 12 Februa 2004 
I 

I Comment 

I 
I Ambient air sampling was Mconducted at the perimeter of the debris to 
i assess the potential impact offgas (sic) emissions on the surrounding 
I air quality, and to assess the background levels of constituents in air I and meet the requirements of SCQAMO Rule 1150.1," Please explain I how site emissions were differentiated from background levels. 

I 
I Please explain why a multigas meter and photoionization detector were 
i used during sampling in Grids 1-4 but not Grids 5-8. 

I 
I 

I 

I 
This section states that "approximately 33 boreholes ... were drilled" 

I Please explain why this number is an approximation and why the exact 
I number of boreholes is unknown, or change this sentence to indicate 
I the exact number of boreholes that were drilled. 

Response 

I 

I 
Ambient air samples were collected over a 24 hour 
period at locations upwind and downwind of the site. 

I These results were used to evaluate impact to ambient I air quality. 

l
in addition, the integrated air sample results were 
compared to the ambient air samples collected upwind 

I and downwind of the site. The evaluation of these data 

I 
is presented in the following sections of the report: 
Sections 4.5.2, 4.5.3, and 6.2.1 through 6.2.3. 

I The text will be revised to indicate that a flame ionization I detector (FlO) and not a PIO was used. In addition, the 

I text will also explain why the FlO measurements were 
not recorded in the field. 

I 
SCAQMO Rule 1150.1 does not specify the use of 
multigas meter and a FlO. However, RSE sampling 

I design specified that all samples containing more than 
! 50 ppmv volatile organic compounds as methane, as I reported by a field instrument, should be submitted to 
I the laboratory for analysis. 

I Even though the FlO field readings from Grids 1 though 
I 4 were all less than 50 ppmv, a field decision was made 

to submit all samples collected from B grids (-50,000 
square foot grids) to the laboratory for analysis. 

Since a decision that all samples would be sent to the 
laboratory was made, field FlO measurements were 
ceased after Grid 4. 

The sentence will be corrected to read "Thirty-three 
boreholes ... were drilled ...... 

7. I Section 4.7.2, This section states that "continuous core soil samples were collected at I The sentence will be revised to remove reference to i Soil Cover I critical locations to evaluate the thickness of fill soil." Please provide i critical locations, and to state continuous cores were 

I Evaluation, were and how they were chosen as the critical locations. site. 
I Thickness I greater detail about these "critical locations," including how many there II collected at locations to provide coverage of the entire 

____ .. ______ .1_~_~~~_~~~~ _____ L __ ._. _________________ . _________________ L_. _____________________ ._. __________ • __ 
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',-_ .,e 2004 
Document Title: 

Response I., .tIew Comments PageL 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Pro 'ect Mana er, Federal Facilities Cleanu Branch, 12 Februa 2004 

Comment 'I No. I Section! Page Comment I No. 

I 
I Response 
I 

8. I Table 4-3, 
! Lithology of 
II Continuous 

Core Soil 
II Samples-RSE 
I Investigation, 
I Page4-17 

lin the Lithology column, many of the descriptions specify "No debris." 

I 
However, the descriptions that do not specify "No debris· also do not 
specify if there was debris, and if so, the nature of this debris. Please 
revise the table to indicate whether debris was found at the locations 
where the descriptions do not specify "No debris" as well as what type 
of debris was encountered. 

The table will be revised to include the nature of the 
debris, when found. 

.. -.-----.. --.---.-1------------..j.------------.--
9. I Section 4.10, '1 According to this section, the surface water samples results were ,-,","accordance with tii-eflniiTwork-j)lan. the-threshoiCf-----

I Surface Water evaluated based on comparison to groundwater quality criteria. Please I levels that were used as screening criteria to evaluate 
Sampling, i explain why it is appropriate to compare these results to groundwater I the necessity of further assessment of detected analytes 

I Page 4-20 I quality criteria as opposed to ecological screening levels. I in surface water (page 4-9 of the final work plan [August 
!: 'I 2002]) are the federal and California MCLs or drinking 

water adviSOry thresholds. In absence of MCLs, EPA I I Region 9 PRGs for tap water were used. 

1 I However, for the ecological risk assessment, surface 
II I water r~sults were evaluated against ecological 

screening values. 

-rO:------l-section-:.f1T--i-Thephrase "method blank issues' is vague. Piease expjafn in greate-'=-- I A brief paragraph detailing the adjustment of reporting . 
i Analytical I detail the adjustment of reporting limits for methylene chloride and I limits for methylene chloride and TPH will be provided in 
I Laboratory I TPH. the revised text. 

!D~e 'I I Validation, I 
I Page 4-21 

.. _ •. __ .. _._. __ . ___ ....L _______ J ____ . __ ... _. _______ , _____ , __________ . ______ , ____ . ____ . __________ . ___ . ______ ._. __________ . 
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June 2004 Response to Review Comments Page 6 of 20 

Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, Califomia, November 2003 

Reviewer: Nicole Moutoux, Pro'ect Mana er, Federal Facilities Cleanu Branch, 12 Februa 2004 
Comment 
No. 

11. 

I Section! Page 1 Comment 
I No. , 
I Section 5.3, 

Refined 
Hydrogeology 
of the Site and 
Figure 5-6, 
Groundwater 
Equipotential 
Map 

I Groundwater monitoring well MW10, although installed downgradient 
I of the landfill, do not appear to be screened in the same water-bearing 
I unit as MW1 and MW2. Figure 5-4 indicates that MW1 and MW2 are 
'I screened in alluvium where as MW10 is screened in bedrock. In 
i addition, the groundwater elevation in MW10 is anomalously high 
I compared to the groundwater elevations in MW1 and MN2. The way 
I the equipotentials are drawn in Figure 5-4, MW1, which has been I impacted by site constituents, is shown as being upgradient of the 
I landfill, which is clearly not correct. Please redraw the groundwater 
i equipotential map without using data from MN10 and any other I monitoring well not installed in the uppermost water-bearing stratum at 
I the site. 

I 

Response 

I During the comment period for the draft RSE work plan 
for the site, the proposed well network for the AA 3 site 
was refined based on DSTC GSU's concem that there 
might be a possibility of more than one aquifer at the site 
(please refer to Appendix B of the final work plan). In 
response to GSU's comment, the Navy suggested 

I 
installing a dual nested well at MW09 location (MW09A 
and MW09B) with one well screened in the alluvium and 

lone screened in the bedrock. MW10 was also proposed 
I to be screened in the bedrock. 

lit was proposed that if there was more than one aquifer 
I present beneath the site, then the groundwater gradient 

I 
in alluvium would be estimated using wells MW09A, 
MW01 and MW02, and the groundwater gradient in the 

I bedrock would be estimated from wells MW09B, MW10 
I and MW04. 
I 

MW09B and therefore, MW09B was also screened in 
II However, in the field, bedrock was not encountered at 

I ' the alluvium. MW10 was screened in the bedrock, 
I 

I I 

I Table 5-1 presents the historical depth-to-groundwater 

'

I readings for all wells at the site. The groundwater 
I elevation at MW10 (426.28 feet above MSL) is not 
II anomalously high when compare to MW01 (431.81 feet 

above MSL) and MW02 (421,00 feet above MSL) 
I [December 2002 gauging event]. 

l
Groundwater equipotential lines on Figure 5-6 were 
drawn using data from all wells since the bedrock and 
alluvial aquifers encountered at the site appeared to be 
hydraulically connected. 

.-12·-------rfable 5-:::7~--·---p)leaSe use bold text or some other method to denote any State or . --I The suggestion willt>s-'incorporated inttiereiiis-edtext:--
i Wildlife I federally-endangered animals listed in Table 5-7. ,. 
! Species i 

Documented ! 
On and I I 
Adjacent to I I 

l AA3 I i --.---.-.--.... --... -.-... ----.-----------j--.-.--.--.--_____ . __________ . __________ . __ . ___ .. _. __ . __ ._. _____ L ________________ . ______ . _____ . ____________ .. _____ .. 
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\ ,11 2004 Response L /iew Comments 
( 

Page i, / 
Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Pro 'act Mana ar, Federal Facilities Cleanu 

Comment I Section! Page I 
No. I No. I Comment I Response 

13. I Section 6.1, I According to this section, "Based on the definition of inert waste in the 
II Physical State of California Public Resource Code Section PRC 48007 'inert 
, Extent of waste' means rock, concrete, brick, sand, soil and cured asphalt only', 
I Debris I the debris encountered in AA3 site trenches would be classified as 
II Placement I inert construction debris.w It seems that since waste encountered 
I Area, Page 6-2 I includes wire, metallic debris, PVC tubing, asbestos pipes, and other 
I materials not included in this definition of inert waste, not all of the 
! I debris encountered should be considered inert construction debriS. I : I For example, Title 22 Section 66261.24 indicates that if the pipe is 
I I greater than 2 percent asbestos, it is considered to be hazardous 

-T4.----·--·-·j-section6~22~--~-;~:~;~::::~;~:;d:::~~:::~;:~y~re 'compared to median ~IThe -R"S"E-evalUationwasbasedoii-ihe 00-6-------------
i Integrated II maximum concentrations published by California Air Resources Board . methodology (a method that supports decision making 
I Surface Air I for statewide landfill testing. Please also compare the concentrations II by developing sampling deSigns for data collection 
I Sampling I to residential preliminary remediation goals (PRGs). activities). Step 3 of this process refers to the I Results, I I identification of the inputs to the Project Decision. 

I Page 6-18 i I The threshold levels that were used as screening criteria 
i I to evaluate the necessity of further assessment of 
I I' detected analytes in air (page 4-9 of the final work plan 
I [August 2002]) are the CARB study median 
! II I concentrations that were proposed for the integrated and I ambient air samples in the Final Work Plan Phase II ill Remediallnvestigation/Feasibility Study (BNI1995). 

________ . ___ J ___________ J ______________________________________ --'_ ~~lr~~~~~~r~~et~~~~~~~~~~~~~~~~~:ed_~_~alyt~~_._ 

I Comment Noted. The text will be revised to state that I the waste encountered was construction related debris. 

I 
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June 2004 Response to Review Comments Page 8 of20 

Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Taro, California, November 2003 

Reviewer: Nicole Moutoux, Pro·ect Mana er, Federal Facilities C/eanu Branch, 12 Februa 2004 

Comment I' 
No. 'I' Sectionl Page Comment 

No. 
! 

l Response 
I 

Section 6.3.2, i At a depth of 15 feet bgs, three locations (HA16, HA18, and HA21) I The methane concentrations at HA14, HA18 and HA21 
I Subsurface ! exceeded the Title 27 CCR stipulated LEL of 50,000 ppmv for ! locations appear to be localized and do not appear to be 
I Soil Gas I methane. This exceedance is noted, but no remedial action to reduce migrating. Soil gas samples collected at locations 10 
i Sampling I methane levels is suggested and the report concludes that the I feet above and 50 feet laterally from these exceedance 
I Results, i installation of a landfill gas collection system at AA 3 is not warranted. ! locations (15 feet samples collected at HA 14, HA 18, and 
i Page 6-23 I Please explain how these exceedances will be addressed. HA21) did not show any methane detections, suggesting 
I i a limited volume of methane in a localized area. Title 27 

I
I il' requires response actions when the methane LEL of 

50,000 ppmv is exceeded at the site boundary. 

I ,I I The Navy has recently discussed and reached 
I I agreement with the California Integrated Waste 
i I I Management Board (CIWMB) and California Department 
iii of Toxic Substances Control (DTSC) and other FFA 

Ii' I I Signatories regarding proposed engineering and 
I I institutional controls pertaining to landfill gas control 

'

I. \',Ii I measures at Installation Restoration Program (IRP) Site 
\ I 3 (Original Station Landfill), IRP Site 5 (Perimeter Road 
I I Landfill), and Anomaly Area 3. The proposed 
i , engineering and institutional controls will be 
\ I I incorporated into the appropriate CERCLA documents 

i
l. I (e.g., FS Addendum and revised Draft Proposed Plan for 

! IRP Sites 3 and 5) for review and comment by fellow 
I FFA Signatories. The Proposed Plan will then be 
I I published for public review and comment following I I regulatory concurrence. 
, I I 

-·1·6~----,-·--.. ts-ectio-nTi"4~--I-ThiS section-states-that "The detection-of severaCvcfCsin-ttie-'--'---r"ThedeteCUo-n-ofVaCs-fn the perimeter sOfi-gassampies-' 
! Summary of perimeter soil vapor wells was inconsistent with the non-detect vac I were attributed to well construction rather than from the 
I Nature and I results.in.all of the s.hallow and subsurface soil gas sam~les collected I waste placement are~. This pr~mise is supported by 
l Extent of I from within the debns placement boundary." Please prOVide an Round 2, 3 and 4 pen meter SOil gas samplmg results 
1 Chemical explanation for this inconsistency. Please also address whether the I during which very low vac concentrations were 
I Contamination I different methods used (soil vapor wells vs. direct push technology) I detected. 
I -S~bsurface I may playa role. 
i Soli Gas, I I Page 6·28 I 

_. ___ . __ ,_._. ___ ._,L_. ___ . __ ._ .. __ ,_ .. ,_. ___ L __ . __________ ,_._. ____________ ._ .. _____ .. __ . ____ . _____________ 1_ .. ________________ , _______ . __ ._. ___ .. _,_._, _____ . _______ . 

15. 
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\ Ie 2004 liew Comments Page \ ) 
',,- LJocument Title: 

Response', 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Taro, California, November 2003 

Reviewer: Nicole Moutoux, Pro'ect Mana er, Federal Facilities Cleanu Branch, 12 Februa 2004 
Comment 
No. 

17. 

i Section! Page I Comment I Response I No. 

I Table 6-8, I Please include locations HA16 and HA18, with methane concentrations I Table 6-8 is a summary of analytical results of samples 
I Summary of exceeding 5 percent, in this table. I that were sent to a fixed laboratory for analysis. Since 
I Detected ! the samples collected from HA16 and HA18 were not 
I Analytes - I sent to the laboratory for analysis, they are not I Su~surface I presented in this table. 

I fe~! ~ga~ (15 ! I However, Table 6-7 presents the field screening results 
I Survey - RSE I I of all subsurface soil gas samples collected, including 

1 

Investigation, I I samples from H!-16 and HA18. 
6-31 I 

--------.--- _. ___________ . __ ._L _______ . . _______ . ____ . __ . ________ L ______ .. _. _____ . __ . ____ . ___ . ______ . __ ._. _________ _ 
18. I Section 6.4.2, I This section states that "the metals not listed in Table 6-19 but II The text will be revised to include all metal detections. 

! Subsurface i detected include ... lead (3 detections; 24.6 to 677 mg/kg): Table 6-19 
I Soil Sampling i does list lead, and indicates that there were 24 detections (2.22 to 677 
i-Previous i mg/kg). Please revise so that the tables and text are consistent. 
i Investigation, I 
I Page 6-69 I 

-T~C----·--r§ecti(ins6.5·5,"+-1 This section conclUdes that there is no -impact to the-groundwater from-I--pieasesee the response-to GenerarC-ommenfii3~-[ow--
! Summary of the site. Given the detection andlor MCl exceedances of several concentrations of hazardous contaminants have been 

Groundwater i chemicals and metals, the likelihood that some of the waste is in direct released to groundwater at Anomaly Area 3. Based on 
Sampling I contact with the groundwater, as well as the fact that the entire I regulatory comments and concerns, the Navy will 
Results, contents of the landfill is not known, the conclusion that "the site did not continue the CERCLA process at the site and conduct a 
Page 6-72 receive any debris that could cause chemical contamination in the I further investigation. The characterization of the nature 

groundwater" is not supported by the results presented in this report. I' and extent of any release at Anomaly Area 3 will be 
addressed in the RI phase ofthe CERCLA IRP. The 

, EPA will be provided with the opportunity to participate in 
i I development of the RIIFS work plan to ensure that its 
i ! data collection concerns are addressed . .. _ .. _. _____ ..... _. __ ._L ______ . __ . __ . __ .l ___________________ ... ______________ ._. _______ . _________ . ____ . __________ ._. ____ ._. ___ ._ ... __ . __ ._._ 
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June 2004 Response to Review Comments Page 10 of 20 
Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Pro'ect Mana er, Federal Facilities Cleanu Branch, 12 Februa 2004 
Comment', . 
No. I Sectlonl Page 

, No. 
I Comment Response 

20. 
! I 
II Section 7.2.2, I The process described here is inconsistent with the values presented 

Sample I in Table 7-1. The text notes that the screening criteria for analytes 
I Reporting Limit I detected in groundwater are the federal maximum contaminant level 
I Evaluation, 'I (MCl). However, with the exception of the. screening criteria for . 
i Page 7-3 petroleum hydrocarbons, all of the screening values for analytes In 
I , groundwater represent the tap water PRGs. Please correct the text. 

I I I lin addition, the text here states that for soils, "essentially all of the 
I chemicals exhibited a predominance of reporting limits at or less than 
I ! the screening criteria." However, according to the information 
I I presented in Table 7-1, the frequency that the reporting limit exceeded 

. The text will be corrected to rectify this inconsistency 
and discrepancy. 

! I the applicable screening criteria (defined as FOE in the footnotes to 
! I Table 7-1) typically exceeds 50 percent and appears to be 100 percent I I I for a substantial number of analytes. Please clarify this discrepancy. I 

-fC--------Is.ectiOri-------t-Pleaseprovide a summary of data that were not included-in theriS"k----TA-SUmmarytabie oTthe-diita·i:ixClu-dedtrom··the-risk--------· 
I 7.2.3.2, I assessment because of elevated detection limits. , assessment due to detection limit concerns will be 
" Elevated I added to the report. 

,~~ I I I Limits, 1 

.-.-.-.. -.---l~~~~~-----J----------.--------.---.--------.----------.---l-.------------------------------------
22. I Section I A uniform assumption that all data are lognormally distributed is not i The Navy recognizes that a uniform assumption of 

i 7.2.3.2, I appropriate. A 95 percent upper confidence limit (UCl) on the I log normality may not accurately represent the data set 
I Summary , arithmetic mean based on a lognormal distribution should only be I being evaluated. However, in most instances, the 
I Statistics for II calculated when the data can be shown to approximate a lognormal assumption will result in an over-estimation of the 95 
I Sample Data, ,distribution. Further, when the data do not appear to fit either a normal 'I percent UCl and subsequent over-estimation of the 
i Page 7-15 I or lognormal distribution, the assumption that they represent a single associated risk. 
I population should be carefully reexamined. Alternate methods for I' . 
I I calculating exposure point concentrations for data that are neither The data sets Will be re-evaluate~ as .suggested uSing I I normally nor log normally distributed are presented in EPA. 2002a, and i the EP~ ProUCl program for estimating the 95 percent 

l I should be used in place for simply assuming a lognormal distribution i UCl uSing .normal, lognormal, or bootstrap procedures 
I when calculating the exposure point concentration 'l as appropriate . . __ ._. ____ ._._. __ . ____________ J.._. ___________ . __ . _____ . ____________ . ______ . _________ . ___ . ____ . ____ ._ .. _____ ._. ____ .. _ .. __ .... ___ ._. __ . __ . ____ . __ ... _ 
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" .e 2004 
-Document TItle: 

,,-

I 
Response ~, Jiew Comments 

/' 
Page 1\ 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Project Manager, Federal Facilities Cleanup Branch, 12 February 2004 
: 

Comment '1' . 

No. Sectlonl Page Comment 
I No. 
! 

23. I Section 7.4.2, I Exposure to contaminants in groundwater should be evaluated as a 
. Conceptual complete pathway for the residential scenario. While Section 7.4.3.2.4 
:1 Site Model, notes that exposure to groundwater could be a complete pathway if 
, Page 7-38 I used as a source of domestic water, no further explanation is provided 
I as to why exposure to groundwater was not considered for future 
I I residents despite the fact that the report notes on page 7-1 that 

I Response 

I 
Comment Noted. Exposure to groundwater will be 
evaluated as a complete pathway. 

I 

I groundwater is classified as a potential drinking water source . 

. -24:----1
1 

CoFTgnucree'-p-=rt-u1a~l- ACcoi:CiTiigthe-matrix, exposure to contaminants in ground:-w-a-te-r-:-is---1-see response to SpecifICCO-riimerii-ii2I·--------------
considered incomplete via bioaccumulation and consumption of food, 

I Site Model, while the associated rationale states that exposure to groundwater is I Page 7-35 potentially complete if it is pumped for agricultural purposes. Further I 
I explanation is needed why use of groundwater for irrigation of food I 
! crops (either locally or in backyard gardens) should not be evaluated '[ : I as a complete exposure pathway. 

--25.-·------tsection 7.4~4.--llIis not clearwhYtheexposure point coricentralfoniSdescribecfhere--1 AcknOWledged. -The text-W'iifbe revIsed to deletithe ---
I Estimation of as the concentration "upon which further action is predicated: EPA term ·upon which further action is predicated", since the 
I Exposure Point I defines the exposure point concentration as the average concentration qualification appears to mislead the reviewer. The intent 
! Concentrations ; contacted at the exposure paints over the duration of the exposure was that the EPC was the basis of the risk 
I Page 7-38 I period. It does not represent a level on which to base further action. In characterization and if this risk were above an 
I :1 addition this approach is contrary to EPA policy on the separation of acceptable value, then this EPC would be the basis for 
i risk assessment and risk management. Please revise the definition of 'I developing a response action. 
I I the exposure point concentration. . . 
! I Also, please see response to SpeCifiC Comment #22. 

I I
I As noted in our previous comment, a uniform assumption of a I 

I lognormal distribution Is not appropriate. Use of the Land method to 
I 'I' calculate a 95 percent UCL should only be done when the data clearly II 

I fit a true lognormal distribution. 

--Z6-----------rSectlOn· I For completeness, this section shciuTdalso-present a description of the 1 Acknowledged, ThetEiict wifbe-;nodifiedtO be --.---.---
i 7.5.1.2, I current weight of evidence narrative system (Le., "known/likely," I consistent with the reviewer's comments. 
I Toxicity Values I "cannot be determined," and "not likely") for classifying human I for I carcinogenic potential as described in the Guidelines for Carcinogen 
I Carcinogens, I Risk Assessment (EPA, 1999). In addition, the statement that "data I 
I Pages 7-41 to I are not yet sufficient to apply the 'threshold' concept in the 
I 7-42 development of risk assessments for carcinogen" should be clarified or 

___________ 1_. ________ ._ .. ___ . I ~h~~!~~id~~~ ~~:i~ti~~e;;;:~~~~~·;c~~~~~~~~~~~~~~ uses ~ _________________________ . __ . __ . ____ . ________ . __ .. _. 
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June 2004 Response to Review Comments Page 120'20 

Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Project Manager, Federal Facilities Cleanup Branch, 12 February 2004 

Comment I. i 
No. I Section! Page I Comment Response 

27. 

I No. I 
I Section I The discussion here regarding the "dose of the toxicant that reaches It is true that toxicity indices (i.e., cancer slope factors 
I 7.5.1.3, the target organ" is incorrect and misleading. EPA toxicity criteria for and non-cancer reference doses) are based on the 
i Availability of evaluating oral and inhalation exposures are based on an external "applied" dose. As such if the dose applied to determine 
I Toxicity dose. As such, pharmacokinetic processes that would account for a the toxicity indices is administered via an exposure 
I Values, differential dose at the site of injury are accounted for by comparing the I medium that is similar or the same as that which will I Page 7-42 I applied dose to the measured effect. Hence, the information presented result in exposure, no bioavailability correction would be I ' in the second paragraph should be deleted, particularly in light of the necessary. 
! \ fact that toxicity values are not presented anywhere in the PRE. However, this seldom holds true. SpeCifically, the 

I I I determination of the cancer slope factor and non-cancer 
I I reference doses for arsenic are based on water 
I i I i I exposures; clearly a medium that presents the chemical 
! I , to a receptor in a highly bioavailable form. Alternatively, 

!I
i 

'I exposures via a soil medium will tend to be much less 
I available relative to the chemical in the water medium. 

i I I The "dose" discussion in the text will be retained. 
I I 

-28~---'---TTai)Tes-j~~fto--rThelootrioies to these tables describe the caiCulation-of the-95 percentj=ftieValues of the H-statistic will be-pr()'vldea~"-----------'-' 
i 7-7, Screening II' UCL of the mean for lognormally distributed data, and state that the H- I 
I PRE Results I static was obtained from EPA, 1992. A review of the cited reference I 
I I reveals that values of the H-static are not provided. Please provide the ! 
I correct reference. t 

-29-:-------.j-tatiie7.:~fto7:·+·§oilscreening Levels (SSLsnor the protection-ofground-water are not" The colu-iTmsreiiitjngto-theSS[swiTrbeaE;ieted~-'-------' 
I, 7, Screening I used in the calculation of carCinogenic risk and noncarcinogenic i 

, PRE Results I hazard, and their derivation and relevance to the PRE are not I 
I I described in Section 7. We recommend that the columns relating to I 
i I the SSLs be deleted from these tables. I 

_ .. __ ._. _____ ... _ ..... _J._. __ .. _. ____ . ____ . __ l. __ . _________ .. _. __ ._._________________ .J....' __________ .. ___ • ____ • __________ • ___ _ 
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I Section! Page 
I No. 

I Tables 7-4 to 
I 7-7, Screening 
I PRE Results 

I 

I 
1 
I 

I 

Branch 12 Februa 2004 

I I Comment 

i Consistent with EPA guidance on risk assessment (EPA, 1989), 
I estimates of noncarcinogenic hazard should be segregated by target 
I organ whenever the total hazard index exceeds 1. 

I 
I 

I 
I I -----_. __ .. _----.... __ ._---------j-._----_. __ ._--------_.----:--:--;-: 

31. I Table 7-4 to 7- , Unless it can be reliably demonstrated that exposure to subsurface 
I 7, Screening I soils (defines here as depth 1-10 feet) can occur exclusive of exposure 
I PRE Results I to surface soils, risk and hazard should be calculated based on 
i exposure to surface soil (0-1 foot, representing undisturbed site 
I conditions) and surface and subsurface soil combined (0-10 feet). I 1 Further, in accordance with EPA guidance (EPA, 1989) estimates of 
! I risk should be presented to only one significant figure in these tables 
I I and the accompanying text. Use of excessive significant figures 
: I implies a greater degree of precision than is inherent in the calculation I I presented here_ 

.. _-----_. __ ."'-. __ ._----_ .... _---' 
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I Response 

'I The screening PRE noncancer hazard indices (His) 
presented in tables 7-4 through 7-7 range from <1 to a 
maximum of 1.6 for the Maximum Exposure Point 

I Concentration (Max-EPC)-based risk evaluation. The 
maximum HI for the Reasonable Maximum Exposure-

1 Point Concentration (RME-EPC)-based risk evaluation 
is 1.1. Of note, a significant portion of the RME-EPC­
based HI is attributable to metals (iron [49%], arsenic 
[13%1. aluminum [12%], and manganese [10%]). The 
RME-EPCs of these metals are all below their respective 
background concentrations. 

I Further, as presented in Table 7-17 of the site-specific 
PRE section, the Max-EPC- and RME-EPC-based His 
are all <1. This indicates that upon refinement of 
exposure scenarios, the His are less than 1 and target 

I organ speciation is not required. 
I 
II However, as requested, target organ speciation will be 

performed in the screening PRE where HI exceeds 1. _L _____________ . __________ ._. _______ ._. __ . __ _ 
I As suggested, the risks will be re-evaluated using 

I combined data from surface and subsurface soils (Le., 
I from 0 to 10 feet bgs). 
I ' 

I The significant figures in cumulative site risk will be 
I rounded to one significant figure throughout the text. 

I 
L _________ . __ . _____ . __ . _______ . ___ . _______ . ____ _ 
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Comment I 
No. I Section/ Page Comment 

No. I Response 

32. I Section 7.5.4, I The text in this section states that if the estimated cumulative cancer 
I Results of the risk was less than 1 E-6, the hazard index was less than 1, and the I Screening exposure point concentration for lead was less than the Region 9 PRG 
I PRE, of 400 mglkg, then no further action was recommended for the site. 
\ Page 7-57 However, protection of human health is not the sale criterion for 
I determining whether contamination warrants a remedial response. As 
III,' I noted in Section 1, the objectives of the SI report include evaluating 

impacts to human health and the environment. Please revise the text 
I ' in this section to correctly note that a determination of no threat to 1 I human health is not in and of itself sufficient justification for a I 

--3T-------I·-~~~~~~~!~-' -1~~;;;;~;;;=;:~=~:~;r:;,~~~:-II~~=:::!~~p=~:=::~~::s~-
I PRE, Selection I specific PRE. Hence, it is not appropriate to use the PRGs as a risk- ,the selection of receptor-specific COPCs. 
I of COPCs, ! based screening level for the selection of COPCs for these evaluations. !. .. 
! Page 7-59 ! Receptor-specific PRGs should be calculated using the equation ! The nsk and h~zard.estJmates will be calculated for 
I I presented on page 7-63 (as well as calculation PRGs for I these receptor specific COPCs. 
I I noncarcinogenic effects). The resulting values may then be used to 
i \ calculate risk and hazard estimates for the appropriate receptors. I 

.-.--____ ._.-l_. __ .. _________ . ____ L--.. _____ . ___ .________ , ______________ . _____ .. ___ . ________ .. _________________ . ______ .. 

34. ! Section 7.6.2, I In accordance with EPA guidance (EPA, 2002b), a soil ingestion rate of I The soil ingestion rate will be modified as suggested. I Receptors 1 330 mg/day should be used for the construction worker rather than I 
I Selection and 100 mg/day suggested here. I 
I Exposure i 

! Factors, I 
I 

Construction I I' ! 
~~ 1 II Workers, I 
Page 7-60 I ___ .... __ . ___ ._. __ . ____ . ___ . ____ . _______ L_________________________________________ _ __________ . ___________ . ______________ _ 

Acknowledged. The text will be revised accordingly. 
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Reviewer: Nicole Moutoux, Project Manager, Federal Facilities Cleanup Branch, 12 February 2004 
Comment 
No. Section! Page Comment 

No. 
Response 

35. Table 7-8, 
Exposure 
Factors for 
Site-specific 
PRE 

, Provide references for each of the values presented in this table. In 
addition the particulate emission factor (PEF) included in the PRG 
derivations addresses only dust particles arising due to wind, and does 
not address dust generated via intrusive operations or vehicular traffic. 

It is true that activity specific PEFs may be developed to 
characterize risk during such activities. However, on 
balance, the extent to which these activities dominate an 
exposure scenario are limited by the frequency of 

I occurrence relative to other exposure routes (i.e., oral, 
. dermal). 

I 
A methodology for developing a PEF for assessing inhalation 
exposures reflective of a construction or utility worker may be found in 

I the Supplemental Guidance for Developing Soil Screening Levels 
'I (EPA, 2002b), and should be used for these receptors. With the possible exception of the construction worker, 

other site-specific receptors are not anticipated to be 
substantially exposed to particles via inhalation over that 

;1;,'.,1 ::i;ohr :~~::r~:t::::::~:' :~:r~s::: ::f:~~~~;·s 
wherein particles are suspended via other than wind 
erosional processes. However, these events are not 

II I expected to be typical and representative of the 
, reasonable maximum exposures. , 
I I Text will be added to the report to clarify these 
I L considerations. 

·36.---------t Section --TOfthe 19 terms-presented in the equation in this section, only tWo are -'I Terms-irldacrOnymslneq-uations-wTlib-eclearlydefin-ed--
! 7.6.3.1, Site defined. Please provide an explanation of the remaining terms. In and made consistent. 
I Specific PRG addition, values for each of the terms not provided in Table 7-8 (e.g., 
i Model, cancer slop factors, absorption factor) should be provided in a table I 
: Page 7-63 I included in the SI, as insufficient information is provided to verify the 
! derivation ofthe receptor-specific PRGs presented in Table 7-13 
I I through 7-14. Also, please ensure that the acronyms used to define I 
! I each of the terms in this equation are consistent with those presented 

-·3i~--------~Section 7.7.1 , _+~;:a::::~:ion shouldprovide additlonalinformation regarding -the--i' Acknowieagea:-rti-etext will be revised-accorciTngTY~----·­
'I Uncertainties I impacts of judgmental sampling on the exposure assessment. 

in Exposure t Exposure point concentrations in this PRE have generally been 
I Assessment, I calculated as the 95 percent UCL. One of the underlying assumptions i Page 7-83 to I regarding calculation of the UCL is that the samples represent a I 
! 7-84 'I randomly drawn subset of the population, which is clearly not the case, I 
I here. In addition, additional information is needed regarding the fact I 
i , that sampling was limited for certain analytes (Le., only two samples I 
I I were analyzed for dioxins). I 

--,_._--------..... -.._--_._-----_ .... _-,--------_._------,,--------------_._------"'-------_._---._--_._.-._-------------.-.----------
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Branch, 12 Februa 2004 
Comment ! I 
No. I SNectiont Page i Comment Response 

I o. I 
I Table 7-9 and lit is not clear why the residential scenario was reevaluated in the site- lin accordance with the final work plan, the site-specific 
I 7-10, Site- specific PRE using only a limited set of contaminants of potential PRE was conducted by using a subset (COPCs that 
I Specific PRE, I concern. A residential scenario is not described in Section 7.6.2, I exceed their respective PRGs) of the original detected 
I Residential I Receptor Selection and Exposure Pathways for the site-specific PRE, COPCs list. 
I Scenario , and site-specific exposure values are not presented in Table 7-8 for a I 
I
I I residential receptor. A comparison of the information presented in Therefore, even though the calculated risks are not 

i Tables 7-9 and 7-10 with Table 7-4 and 7-5 reveals that the site- I significantly different, they will be retained for site-
\ I specific PRE for residential receptors is simply a reiteration of the II specific PRE completeness. 
1 ! screening PRE with a reduced CO PC list. Since they provide no , 
I i additional information, Tables 7-9 and 7-10 should be deleted. 4 

H--•• "-.-•••• --.-'-.---i--~-------·--·-·I-.-----------___________ , ______ M __ .____ - ••• -----------.-------------.. ----... ----•• -----. 

39. i Section 7.8, While consideration of the NCP risk range is an integral part of the I The discussion is consistent with RAGS (1989) Section 
! Risk remedial decision process, the discussion of the risk management , 8.6.1, Page 8-25, "The final discussion of the risk 
'I Management i range within the risk assessment itself is inappropriate and inconsistent I, characterization results is a key component of the risk 

Considerations I, with EPA policy. Use of the "balancing criteria" is only appropriate at I characterization. The discussion provides a means 
I Page 7-85 I the Feasibility Study phase of the CERCLA process. I between known effects in humans and those that are 
i I predicted to occur based on animal experiments; 

i I - level of confidence in the quantitative toxicity 
I I I infor~a.tio~ used to. estimate risk~ ~nd presentation of 
I I I qualitative mformatlon on the tOXICity of substances not 
I I i included in the quantitative assessment; 

I I' I -level of confidence in the exposure estimates for key 
! , I exposur~ pathways and related exposure parameter 
! I I assumptions; 
I I ! 

I I i-the magnitude ofthe cancer risks and non-cancer 
I I I hazard indices relative to the Superfund site remediation 
I ! goals in the NCP (e.g., the cancer risk range of 10-4 to 
I I 1 10-6 and non-cancer hazard index of 1.0)." 
I ! i I I Also, see response to General Comment #2 . 

• _. _________ .1... ________ • ______ • ...1 __ ._. _____ ... _. _____ . ______ . _____ . ____________________ -L.._. __ ._ .. __ • __________ ._. ____ • __ •• __ ........ _ ... _M ___ . ____ . ____ . ___ ._._. __ 

38. 
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Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Branch, 12 Februa 2004 
! I 

I Section! Page 'I Response I No. _ 

I Section 7.9, i This section makes claims regarding the acceptability of the risk posed As implied in the response to Specific Comment #39, it 40. 
',' Conclusions by contamination at M 3. As previously noted, the human health risk is incumbent on the risk assessment to attempt to put 
I and assessment should present the risk calculations and not include the results in a reasonable context. This does not 
I Recommen- discussion of how the risk could be managed. Such discussion should preclude risk managers from articulating their own risk 
I dations I be reserved for the Feasibility Study. Please remove these references I management considerations and, in fact, may provide 
I Page 7~86 from this section. useful information that may help in this regard. 

I I I As requested, references to the acceptability of risk 

I
I ! I posed by potential exposure to contamination will be 
i I revised to be consistent with the response to General 
J Comment #2 . 

. ------------- 1'-----------.-·------------------------- - ,'------------------.. ----------'--------41. , Section 8 I Please note that the conclusion that there is no Significant ecological Comment noted. 
-, Ecological I risk is based on current conditions. If a future owner disturbs the 
, Risk ! contents of the landfill, conditions could change such that potential I 
I Assessment, ~- contaminants in the landfill could become available to the sensitive J 
I Page 8-1 species in the area. 

--42~-·-··----+sectiOn8.2. i,"""-I The EPA-2003a references is for IRIS. There does not appear to be a 1-EPAEco SSL refeirericehas-Tieenadd9cffc)-the--------· 

I Toxicity I citation for the EPA EcoSSLs. There are a number of instances in the I reference list. 
Evaluation, text where this has happened. I 

I Page 8-24 I I 
-~---~I~~~~+I~~~OO~T~~i~~dA~~ty~fu~ce~~-~h~~~~a~~T~~o~--

Toxicity is a dose level at which a particular biological effect may occur in an I definition of a TRV. It describes how the term is used in 
Evaluation, , organism, based on laboratory toxicological investigations. The the SRA 
Page 8-24 I definition in the text refers to a No Observed Adverse Effect Level I Th t '11 b d d f II '"F 

(NOAEL) which is not the same as a TRV. e sen ence ~I e re~or e as 0 ows. or 
, purposes of thiS screening assessment, the TRV of a 
I chemical is equivalent to the exposure-specific, 
I I literature-derived NOAEL of that chemical for a particular 
I plant or animal species of concern as published in the 

! I J peer-reviewed toxicology literature. If a measured TRV 
! was not available, other endpOints were selected and I I extrapolated to a NOAEL equivalent." 

... ___ ._. _____ . __ ._._L __________ -______ . ______________________ ~.________ _ _________ . ______ . ___ . ______ ._. ________ . ___ . __ ._ 
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Comment I· i 
No. I Secbon! Page I Comment 

1 No. i 
Response 

I Section lit is not acceptable practice to extrapolate from mammals to birds or The SRA does not include extrapolation from birds to 
1 8.2.7.1,. I birds to mammals. I mammals. The mammalian database for toxicity studies 
I TaxonomIC I is more complete for mammals than birds. Rather than 
I Extrapolation, 1\, I leave large gaps in the toxicity data used to assess birds 
I Page 8-25 in this SRA, existing mammalian toxicity data is used. An 
II I uncertainty factor of 10 is assigned to toxiCity data 
I I I derived from laboratory mammals if the species of 

44. 

I 1 I concern is a bird. This assumes that birds are always I I more sensitive to organic chemicals than mammals . 

. '.45-:----"---rseCtion'---.----I-Please-cite-a refere'nee-kir theextrapolationofsubchronic to chronic --I The actual adjustmenfthat fs usedTstodivide the--------
I 8.2.7.2, \ (0.5). II subchronic NOAEL by 5 (same as multiply by 0.2), not 
I Endpoint i multiply by 0.5. The selection of 5 as a subchronic-to-
I Extrapolation, I chronic extrapolation factor is based on the footnote in 
I Page 8-25 I I EPAEcoRAGS,19970npage1-11. "Forover50 
I I percent of the compounds tested, the chronic NOAEL 
I I was less than the 90-day (subchronic) NOAEL by a I i I factor of 2 or less. However, in a few cases, the chronic 

I I 
I NOAEL was up to a factor of 10 less than the subchronic 

I 
I NOAEL. .. ". The extrapolation factor of 5 was selected 

I ! as a reasonable value between 2 and 10 because the 
II I majority of measured differences between subchronic 

I and chronic toxicity values was a factor of 2 or less. 
·-·------.I·----·-------ic-----------"- ----------._------ ----------------_._--_.---------------

46. I Section I Surface water should be screened against the Cal Toxies values. 1 The Navy will compare the surface water data to the 
I 8.3.2.1, I California tOxiCity values for fresh water. 

I Hazard : . 
I Quotients i It should be noted that the national recommended water 
I Page 8-31 I quality criteria (EPA 2002) are similar to the California 
I i toxicity values, and in some cases, are more stringent 
I i I than the toxicity values. 

-47':--- --·--l,,-·SectfcinS-:-4."6T[Tilereappears tobe a tYpoinifie unitS-for thedioxins-. --------] Units were co-rrect"Eidto pgig:-------------------· 
Soil, Page 8- ! 

I 48, next to last I 1 paragraph I ____________________ ... _____ -1-______________________________ ... _._________ _ ___________________________ _ 
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Document TItle: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Nicole Moutoux, Project Manager, Federal Facilities Cleanup Branch, 12 February 2004 

Comment I - I I 
No. I Sectlonl Page I Comment , Response 

I No. I 
48. 

I 
Section 9.11, The report indicates that, " ... no further investigation is warranted and I Based on the results of investigations to date, there is 
Conclusions site closure is recommended: The results of the initial investigations I sufficient sampling to document a low level release of 
and were that waste, some of it hazardous (asbestos) and not all of it inert hazardous substances at Anomaly Area 3, including 

I Recommendati (soil gas containing up to 23 percent methane was collected in the volatile organic compounds, semi-volatile organic 
ions, I central portion of the site and high concentrations of a solvent, I compounds, petroleum hydrocarbons, and metals 
I Page 9-13 tetrahydrafuran, were detected in a number of soil gas probes), was detected in groundwater, soil, or soil gas at the site. The 

I
I I disposed to land at AA 3 and that risk to human and ecological I Navy agrees that additional site characterization of 

I receptors have resulted from this disposal and that hazardous I Anomaly Area 3 is required and that a no further action 
I I constituents have degraded groundwater quality down gradient of the ,determination is not appropriate at this time. The 
I landfill. Hence, it is appropriate for this site to continue through the I additional site characterization at Anomaly Area 3 will be 
I CERCLA process to a record of decision. Because it has been shown conducted pursuant to a RIIFS. It is appropriate for this I I that there is risk to human health above 1 E-6, it is not appropriate to I site to continue through the FFA framework and process 

I propose No Further Action at this stage. for resolving the concerns expressed by EPA in their 
I I comments. The Navy proposes to undertake a RIIFS 

! I addressing Anomaly Area 3 and any necessary 
I I additional CERCLA response actions pursuant to the 

! J I FFA. 
-49:------TAppendix-B~----- p::or completeness, please includethe welliogs for Wells-MVi/of:---- - The weUiogs-for WeITsMWOfthrough-MW04-w~rbe-----

I Borehole and I MW04. included in the report. 
I Well Logs II --L.._ ___ _ _________________________________________ 1-_________________ . ___ . ________________________ . ____________ _ 

'-ERRAfA--~- , 
-----------r-------------'----------------------------------------1--------------------------'----------------------,--, 

1. II Section 3.5, I Please revise "Subsurface oil sampling~ to read "Subsurface soil The sentence will be revised. 
Exploratory I sampling." I 

II Trenching and i I 
Subsurface I 

I Soil Sampling, ~ -
! Page 3-5 1 ---R-----t---------- ______ . __ ._ ....... ________ . __________ . ___________ ~_-_-----_---__ . ______ . ___ .M ____________ ·_ 

2. I Section 3.5.1, This section references Section 3.3.2. There is no Section 3.3.2 in this I The suggested changes will be incorporated. 
I Radiological I report. The correct reference is probably Section 3.7. Please correct . 
-I Screening I this discrepancy. I 

During I I Trenching I I 
----'----'--------'1"--------'-------------------------------------------->---------------------------------------

3. I Figure 5-4, I "ML" - a code used in the figure-is not included in the Legend. Please I The suggestion will be incorporated. 

I Geologic. I add it to the Legend. 
I Cross Section i J 
I B-B', Page 5-9 I ______ , _______ , __ .J_,_,______________ I ___________ _ _________________________ , _____ , _____________________ _ 

C:lDocuments and Setlingslvarudhini,nandgirilLocal SettingslT!!flllorary Internet FileslOLKClDraft ESI rtc· EPA_NicoleMoutoUJuev5-doc 



June 2004 Response to Review Comments Page 20 of 20 
Document Title: 
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Branch, 12 Februa 2004 
Comment I 
No. \ ~~~tionl Page I Comment I Response 

4. i Figure 5-11, 1 Some of the symbols used in the figure are not defined. Please add I The suggestion will be incorporated. 
I Soil Property the symbols and their definitions to the figure. I-

I Characterizatio 
I n Data Versus I 
I
" Depth, 

Page 3-35 I 
I I 

"-s:-------rFigl.ire5--:f2';"---rSOmeotthe symbols used in the figure are not defined. Please-add"'-rri19-sugg-estionwifi-beTncorporated,-----------,-------,---
I Soil Property I the symbols and their definitions to the figure. I 

i Characterizatio 'II I 
i n Data Versus ! 
i Elevation, J I i Page 5-37 i 

'-6.-- -'"---- "tsectlcin------ i -Thereference for the cOliitdeCiSion regarding-an intrasiiite-waterssffe-t,-The suggestionwill be incorpOr3tEid~----"--'"-'--"-----"---
! 5.5.3.1, I in Illinois currently reads: "(Cite Reference)". Please replace this with 
! Jurisdictional I the actual reference. II 

I Criteria, I 
I Page 5-43 i I 

-7~----'--tseCtiOn-----'"--tthiS"seCtionstatesthat "Most of the site (9.60 acres with"AA-3")iS----!ttietexTwilibe updatecfio-miifiiTiiiil'conslstencyTri"t"he"---" 
i 5.5.5.3, I 'ruderal' vegetation. Earlier in the document, AA 3 is described as I area of the site. 
I Habitat, ! encompassing approximately 9 acres, but according to this section, it is l 
I Page 5-46 I larger than 9.60 acres. Please resolve this inconsistency. 

-8~-------r-tabTe"7-T--'---l-Abbreviations for stereochemistTYshouldnot be capitaliz-ed(e.g.;-MlP--, Comment notedaricitI,e-suggestiC,nwiflbe-incoriJorated.-
I II Cresol should be m-/p-cresol). This becomes particularly confused I 
I when using the letter n, as a capital N is used to denote the presence I 
! I of nitrogen in the molecule. Hence, the compounds N-Nitroso-n- I 

I propylamine and di-n-butylphthalate are not the same as N-Nitroso-N-
I propylamine and di-N-butylphthalate shown in Table 7-1. In addition, I 

I I benzo(g,h,i)perylene should be corrected to benzo(g,h,l)perylene. i 
I , ' 

--9~--'--'--'--TAPpendix O-'TPleaseverify the units for the-initial and finaicanister pressures:-T~"luriTts wTii be ve'iifieid and revisedlnthenext' versTonor--I I values are probably reported in inches of mercury vacuum and not psi. the report. 
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Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John P. Christopher, Ph.D., D.A.B. T. Staff Toxicologist, Human & Ecological Task Division(HERD), 11 February 2004 

No. Section! Page Comment I . 
No. 

Comment Response 

GENERAL COMMENTS 

1. I Overall: This screening risk assessment does not conform to DTSC I Comment Noted. 
guidance for such documents. However, because the document is ',I 

, complete and clearly written, we were able to assemble useful risk I 
I estimates ourselves. The document can become acceptable upon 
i adequate responses to our specific comments below. I 

·-·-·---.. ·-· .. ·-·-·l----------·------r Methods for ScreenlllgRisk Ass'lssment: -Theii:.fa-"ilias-used -a-t!tie-iiskassessmentwaspeiiormed in acco-rdance'-witl,--
I method for identifying chemicals of concern, which is not approved by i the final removal site evaluation work plan (August 

I I DTSC. This method involves eliminating potential chemicals of concern 12002), which was reviewed and concurred with by the 
! I by comparing maximum detected concentrations to Preliminary Federal Facility Agreement (FFA) representatives, 
I Remediation Goals (PRG) for the residential setting published by including DTSC. I USEPA Region 9. DTSC has informed the Navy on numerous 
! occasions that we do not favor this method. All detected organic In accordance with the final work plan and as indicated 

I 
chemicals must remain in the risk assessment. In this memorandum, in Section 7.5, page 7-39 ofthe ESI report, for a 
we re-analyze the Navy's results with DTSC's method. The results are ! particular medium, any detected chemical was 

I I similar to those shown by the Navy, but they are rendered in a form I considered a COPC for the site. Please refer to Tables 
I I more useful and familiar to risk managers in DTSC. I 7-4 through 7-7 (Screening Risk Tables). 

! I I Also in accordance with the final work plan, the COPCs 
I I list for the site-specific risk assessment included only 
I I those detected chemicals that exceeded their respective 
I I PRGs (MCLs for water) (Section 7.6, page 7-59 of the 
! I ESI report) . 

. ----.--.--.--.-4.-........ .-....~". __ ~ ____ ._.J. ____ . ________ ' _____________________ ._. _______ _ 

! I Soil Horizons: The Navy presented one set of estimates for 0-1 ft bgs I The risks will be re-evaluated using the combined data 
I 'I and another for 1-10 ft bgs, which is useful and informative. The risk from the surface and subsurface soil horizons (i.e., from 
I assessment would have been improved if risks would have been 0 to 10 feet bgs). 
I I summarized as well for 0-10 ft below ground surface (bgs). Because 

I 
I the risk estimates for the two soil horizons were approximately the 
I same, this need not be corrected for the final report. 

I ! 

SPECIFIC COMMENTS 

i Tables 7-2 & I For the dozens of chemicals which were not detected, the Navy I Acknowledged. 
I 7-3, pp. 7-17 I presents in these tables geometric means, geometric standard I 
Iff' , deviations, 95% upper confidence limits (95UCL) on these means, and The summary tables will be revised to only include 95% I .. the H-statistics used in Land's equation for calculating of the 95UCL. i UCL values for data sets having more than two 
I This need not be corrected for this report, but the Navy should upgrade I detections. 

I 
its software to show such values only when a chemical is detected at I 

I least twice . . _._ .. __ ._. __ . __ ---' ______________ .1_._.___________________________ __---:L __ .. ___ . __ . ____ . __________ . __ . _______________ . ______ _ 

1. 

C:lDocumenls and Settingslvarudhinl.nandgirillocal SettingslTerrporary Inlemet FileslOLKClDrafl ESI ric .. DTSC_John Chrislopheuev3.doc 



June 2004 Response to Review Comments Page 2 0'3 

Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John P. Christo her, Ph.D., DAB. T., Staff Toxicol ist, Human & Ecol ical Task Division HERD, 11 Februa 2004 
Comment I 

I, Section/ Page 11 Response 
No. ! No. I Comment 

2. ! Conceptual I 8ioaccumulation of chemicals into homegrown produce is shown as an ' The risk assessment will be revised to address the 
I Site Model, i incomplete pathway in this diagram. If this parcel were released for potential for bioaccumulation of chemicals into 
i Figure 7-1, 'I unrestricted use, residential backyard gardening could occur. Thus, homegrown produce and will be evaluated for 
I p.7-35 this pathway be listed as potentially complete and possibly be bioaccumulative chemicals with log Kow equal to or 
I Levaluated for bioaccumulative substances, such as organic chemicals 1 greater than 3. 
I with log Kow= 3. 
, I ____ ~-

-'3:·-------TNormalvs.---1 The Navy assumes that all detected chemicals are log normally ----iThe Navy recognizes that a uniform assumption-Qj'----·---·· 
! Lognormal ! distributed. We strongly urge against this assumption. Misidentifying Ilognormality may not accurately represent the data set 
1 Distributions, I the distribution can lead to significant errors in estimation of exposure I being evaluated. However, in most instances, the 
! Sec. 7.4.4, j point concentrations. The Navy should upgrade its software package assumption will result in an over-estimation of the 
! p. 7-38 I for exploratory data analysis to include testing first for normality, then 95 percent UCL and subsequent over-estimation of the I I for log normality, and estimating the 95UCL with the appropriate associated risk. 
I 'I method for each. If data are neither normal nor lognormal, we T d . 
i 'I recommend using non-parametric procedures such as the bootstrap for he data sets will be re-evaluated as suggeste USing 

I
' estimating the 95UCL. the EP~ ProUCL program for estimating the 95 percent 

, UCL uSing normal, lognormal, or bootstrap procedures 
I ! I as appropriate . 

.. _____ ..l_._. __ .. ______ ._._J __ . _________ ... ______ . _____ -----------.--1 .. -----.-----.------.------.------.---.-------.--.---.-
4. I Comparison of I Ordinarily, DTSC does not permit elimination of detected chemicals, . Acknowledged. 

I Detected ' excepting inorganic constituents within their respective ambient ranges. ... . 
I Chemicals to lin Anomaly Area 3, the Navy wants to eliminate several carcinogens The contri~utlon to nsk from compo~nds With . 
i PRGs, 1 whose ratios to their respective PRGs approach 1.0. This would lead to conce~tratl~ns less than the PRGs ~s pr~sented In the 
I Sec. 7.5 i an underestimate of the screening risk. screening nsk tables. The~e screening nS.k tables 
i 7-39' ! present all detected constituents: of note IS that the two 
I p. I' For example, we find in Tables 7-4 through 7-7 several carcinogenic I PAHs with concentrations less than PRG have a 
i , polycyclic aromatic hydrocarbons (PAH) whose maximum detected combined risk of 9x10·7

• 

I I concentrations (CMAX) approach their respective PRGs. The I . . . I I recommended method for assessing this class of chemicals is to I H~wever, to aid rlS~ managers, a risk summary table 
I I calculate the number of benzo(a)pyrene equivalents (8aPeq) by uSing the BaPeq Will be added to the report. 
I I summing the ratios of the CMAX values to their respective PRGs. Thus, . I I elimination of any carcinogenic PAHs underestimates the 1 

I I carcinogenicity of the class. 

I I In the following table we show a summary of incremental risk and 
I 1 hazards as DTSC would have preferred to see it. In each case, arsenic, 
I I beryllium, and cadmium have been removed as chemicals of concern, I 
I I because their CMAX values fall within their respective ranges of ambient 

II values. Iron is also removed, because it is an essential nutrient. 
Including nutrients and metals within the range of background can be a I 

I I useful tool for informing the public of all the risks in their environment. 
_._. __ . __ .... __ ... ___ L ____ . ________ -' However, the site-related incremental risk should be the .Qrinci,.<:p.=a:...;1 b::.:a:::s:.::is:......t. ____ . 
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\" ,Ie 2004 Response ~, )Jew Comments 
Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John P. Christo her, Ph.D., DAB. T., Staff Toxicolo ist, Human & Ecol ical Task Division HERD, 11 Februa 2004 
Comment I 

'I Sectionl Page No. i No. 
I Comment Response 

Depth 

I 
for decisions on remediation. 

SUMMARY OF SCREENING RISK AND HAZARD ESTIMATES FOR ANOMALY AREA 3, 
FORMER MARINE CORPS AIR STATION EL TORO 

I Cancer Risk 
Non-Cancer Hazard 

--.. -----.---.----.--.. ----.-1--.. ----.-! Total I Drivers 
___________ ~-_-·--_ ..... _._. __ ._. ___ .M.M_ ... _.M_~ .... __ .......... _.._.._"' ... _ ... __ _ 

Total" Drivers 

5. I Site-Specific We do not find this section useful, because arsenic was not eliminated Acknowledged. 
I Risk Evaluation, as a Chemical of concern and several important carcinogenic PAH were 
I Sec. 7.6, eliminated. We strongly recommend that risk managers use the table I The primary purpose of the site specific risk evaluation 

I
I pp. 7-59 ff. above as their primary guide in evaluating human health risks in their is to provide risk managers with a range of risk values 

for different exposure scenarios. The section provides 
j I risk management decisions. the risk with and without the contribution of arsenic. 

I I I' As indicated in the response to Specific Comment #4, 
i I BaPeq values will be added to the risk summary 

I t tables. 
-6~---------r·Recommen:-·-- We agree with the Navy that cancer risks for AnomaiY Area 3 are Ackn-owiEicfijed."--·---·-··-·- .... ·---·------·----------

! dations, approximately 1 E-5 for the residential setting and 5 E-6 for the industrial 
! Sec. 7.9, setting. The main risk drivers are BaPeq and dioxins. Non-carcinogenic i p. 7-86 I hazards fall below the benchmark of 1.0. . 

C:IDocumenlS and Settingslvarudhinl.nandgirillocal SettingslTemporary Internet Files\OLKC\Draft ESI rtc· OTSC_John Christopher_rev3.doc 
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\-_,Jcument Title: 
,~.~~~~~~----------------------------~~~~-

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Dave Murchison, R.G., Engineering Ge%gist, 29 January 2004 
Comment 
No. Section! Page Comment 

No. 

GENERAL COMMENTS 

1. The soil gas sampling effort was performed without using either a Navy 
Standard Operating Procedure, or a local government protocol, such 
as the Los Angeles Regional Water Quality Control Board's Interim 
Guidance for Active Soli Gas investigations. This severely limits the 
value of the reported data. 

Certain key investigative elements that ensure data quality were 
apparently not included in the investigation. These include: 1) the 
performance of purge-volume testing, 2) field measurement of purge 
rates, vacuum, and purge volumes, 3) the use of tracer gas to detect 
leaks, and 4) the use of Tedlar® bags for sample collection. 

The Report lacks any specific discussion of field procedures. The 
contractor should revise the Report to discuss the soil gas sampling 
methods in detail, and provide complete field observations. If these 
procedures and observations were not substantially equal to or more 
reliable than standard guidance, the contractor should re-perform the 
soil gas sampling field work following the current DTSC and Water 
Board guidance found at: 
http/lwww.dtsc.ca.gov/PolicyAndProcedures/SiteCleanup/SMBR_ADV_ 
activesoilgasinvst.pdf 

__ .. ___ ~ __ ~ _______ M _ .......... ______ ..... 

---~-------------------- -------
Z:137380lworklAnomaly Area 31DOCUMENTSIReportslOraft RllAppendlx M • Draft ESI RTC.IDraft ESI rtc • DTSC_DaveMLXchi$On_,ev3.doc 

Response 

Following extensive discussions with Federal Facility 
Agreement (FFA) representatives (including DTSC) 
during the work plan preparation phase, the soil gas 
sampling protocol was established in the final removal 
site evaluation work plan (August 2002) and was 
employed at Anomaly Area 3. The final work plan, which 
was reviewed and concurred with by the FFA 
representatives, included a sampling and analysis plan 
(Appendix A) with a standard operating procedure for 
soil gas investigation (Attachment 1 to Appendix A). The 
soil gas sampling protocol was based on then-available 
published guidance from the Los Angeles Regional 
Water Quality Control Board (LARWQCB 1997). The 
DTSC advisory guidance referenced in the reviewer'S 
comment was published in January 2003, i.e., several 
months after the issuance of the final work plan and after 
completion of the field investigation. 

The final work plan also included site-specific data 
quality objectives (DQOs), which have been achieved 
during the field investigation. 

The report will be revised to include more specific details 
of the soil gas survey at AA 3 to document compliance 
with the controlling document, I.e., the final work plan. 
However, in summary, soil gas sampling was conducted 
as follows. 

At each location, a soil gas sampling probe was 
advanced to the first soil gas sampling interval of 5 feet 
bgs. A bentonite seal was placed at the surface around 
the stainless steel probes and hydrated. 

The soil gas evacuation from the sampling interval was 
initiated and fixed gas readings were recorded using a 
landfill gas monitor - field instrument (GEM 500) during 
evacuation. Approximately 3 tedlar bags of soil gas 
were evacuated from each hole before sample 
collection. Carbon dioxide and oxygen values, as well 
_as~et~~~ple ~.9"~'!tr~!f.Q~~_Qf m~t!l~[I~..!.~ere _________ _ 



June 2004 Response to Review Comments Page 2 of4 
Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Dave Murchison, R.G. Enoineerino Ge%oist 29 Januarv 2004 
Comment 
No. Sectionl Page 

No. 
Comment Response 

monitored to qualitatively evaluate whether the 
subsurface readings were affected by ambient air. 

After the readings stabilized and data suggested that the 
soil gas sample was not affected by ambient air, soil gas 
sample was collected in a tedlar bag for analysis. 

Deeper soil gas samples were collected by advancing a 
probe adjacent to the first one to a particular sampling 
interval (i.e., 15 feet bgs or 25 feet bgs) and similar soil 
gas sampling procedures were employed. 

-2:--------- ------------------- --Subsurtaceso[(vapOr-dataShowsthati-substantTaniody-ofwaste--------ShaITowandsubsu-rface -soif-gassampliilgwas--------------
contains methane at concentrations above the LEL. The shallow soil conducted per the final work plan, and site-specific 
gas data did not show detectable methane. GSU is concerned that the DOOs were aChieved (see response to Comment 1). 
shallow soil gas data may have been compromised as noted in Based on the data collected, only 3 samples out of 43 
Comment 1, above. subsurface soil gas samples (forty-two 15 feet bgs 

GSU notes that the waste is in continuous contact with groundwater. 
This strongly suggests that methane production and accumulation in 
the subsurface is likely to continue, presenting a potential hazard in the 
event of a release to the surface or a subsurface migration. 

Z:1373801worklAnomaly ArBS 3IDOCUMENTSIReportsIDraft RllAppendix M - Draft ESI RTCslDraft ESI rtc • DTSC_DsveMurchisorUBV3.doc 

o 

samples and one 25 feet bgs sample) had 
concentrations exceeding the LEL. Methane was found 
to be vertically confined to the subsurface (deeper than 
5 feet) and laterally confined to the central portion of the 
debris placement boundary, and not migrating. 

The Navy has recently discussed and reached 
agreement with the California Integrated Waste 
Management Board (CIWMB) and OTSC and other FFA 
Signatories regarding proposed engineering and 
institutional controls pertaining to landfill gas control 
measures at Installation Restoration Program (IRP) 
Site 3 (Original Station Landfill), IRP Site 5 (Perimeter 
Road Landfill), and Anomaly Area 3. The proposed 
engineering and institutional controls will be 
incorporated into the appropriate CERCLA documents 
(e.g., FS Addendum and revised Draft Proposed Plan for 
I RP Sites 3 and 5) for review and comment by fellow 
FFA Signatories. The Proposed Plan will then be 
published for public review and comment follOwing 
regulatory concurrence. 



,. 

'e 2004 Response, !Iew Comments 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Dave Murchison, R.G., Engineering Geologist, 29 January 2004 
Comment 
No. Sectionl Page Comment 

No. 
Response 

3. GSU does not concur that the debris at the site is inert. 

GSU is of the opinion that active decompOSition and generation of 
methane in the waste has been demonstrated. 

Comment Noted. The text will be revised to state that the 
waste encountered was construction related debris. The 
Draft report states that predominantly inert construction 
debris was encountered. This conclusion was, in part, 
based on trenching activity that shows a significant 
portion of the debris encountered was inert (concrete, 
rebar, and asphalt) with varying amounts of wood. In 
addition, the area with methane reading is confined to 
the central portion of the site and represents 
approximately 4 percent of the debris. 

Please see response to General Comment #2. 
-4~-'---'---'- --------.--.---,- --GSU-concurs'that the lateral'limit-s-ofwastepjacement have-beeil------ --Co-mme-rit-Noted~---------"-"---------------'''-----'-------­

adequately determined. 

--5~--'----'--- -,,---------,----- -GSlfpolrltsouffh-aTthe-base of AguiiChinon-washlles-VieTfabovea-- . CommentNotecC-Coniiiiuousmonftoring-ofthe'----'-----
substantial portion of the waste, and that a small unlined tributary of groundwater elevations will be initiated and the 
Agua Chinon Wash crosses the site at the eastern margin. GSU is perimeter gas probes will be used to monitor lateral 
concerned that wet season recharge of groundwater into the body of migration of methane. The Navy has recently discussed 
waste may easily occur resulting in accelerated methane generation and reached agreement with CIWMB and DTSC and 
and the displacement of methane vertically and laterally from its current other FFA Signatories regarding proposed engineering 
documented positions. GSU requests that the contractor make and institutional controls pertaining to landfill gas control 
provision for monitoring groundwater elevations on a continuous basis, measures at IRP Site 3 (Original Station Landfill), IRP 
and for repeating shallow soil vapor testing in the event that Site 5 (Perimeter Road Landfill), and Anomaly Area 3. 
groundwater elevation at the site rises significantly. The proposed engineering and institutional controls will 

be incorporated into the appropriate CERCLA 
documents (e.g., FS Addendum and revised Draft 
Proposed Plan for IRP Sites 3 and 5) for review and 
comment by fellow FFA Signatories. The Proposed Plan 
will then be published for public review and comment 
following regulatory concurrence. 

--6:-------·- -------.-.. --... --.- '88(10'ote8 thaCWilifegrou-n-dwater-anaiYilca-Cd"iiia-iias-ilOt-docuilientecf 'The'-Navy-concurs'that groundWater-an-iilytlcaldata--'-'-" 
contaminants at concentrations above MCLs, the data do show the indicate a release of low concentrations of hazardous 
presence of contaminants that probably originate in the waste. GSU contaminants at this site. The Navy will conduct further 
recommends that additional groundwater investigation to characterize investigations to characterize this release through the 
and monitor this contamination should be performed. CERCLA RIIFS process. 

_"_M ___ •• _. ____ •• __ •• ___ ~~._ •• _ •• _._._~_._._._._._ ._._._. __ M __ ._. ___ ~_._. __ • __ ._._. __ ._. __ ._._. ___ • __ ._ ..... 0.-_. __ . _____ ._._. __ . __ . __ ._._. __ . __ ._.~._._. ___ . __ . ___ M ____ ._. __ • ___ • ___ ._ • .._ •• ____ ........ ___ • __ • __ • __ .. _._,_ .... __ ,_._ 
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Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, El Toro, California, November 2003 

Reviewer: Dave Murchison, R .G. Engineering Ge%gist. 29 JanualY 2004 
Comment 

Sectlonl Page No. 
No. 

Comment 

7. GSU reiterates the request for groundwater sampling within the 
saturated volume of waste at the site. 

SPECIFIC COMMENTS 

8. During a site visit on October 18, 2002, GSU observed cone­
penetrometer operations at the site. GSU notes that vertical seismic 
profiling was being carried out at that time. GSU notes the subject 
report does not discuss this part of the investigation. The contractor 
should explain why this data was not discussed in the Report. 

'-"'-'_._'-"--'-'--' '-"--"--"--'-""--'--'- _ .... _---_. __ ._ .. __ ._-_._----_ .•. -.. __ .. _._ .. _-_.- _._--- _.-.--_ .... __ ._._._ .. _._-.... _._--_._._._---
9. Section 4.6 The secUon asserts that "Details of this soli gas survey, including 

Soil Gas borehole logs detailing the field screening parameter (using landfill gas 
Sampling page monitor and handheld FlO) concentration details and soil gas survey 
4-14 report, are presented in Appendix E of this report: GSU notes that 

most of this information is not in Appendix E. The contractor should 
supply the subject information as part of the Appendix or correct the 
text. 

Response 

As stated in the Navy's response to DTSC's comment 
on the work plan, the Navy did not propose to install 
wells within the limits of the waste placement area due 
to the risk of providing a conduit for downward migration. 
However, the Navy will consider such a well while 
developing an approach to further investigate the 
groundwater through the CERCLA RI/FS process. 

Extensive data that was collected as part of the cone 
penetrometer testing, including the vertical seismic 
profiling, is presented in Appendix C of the ESI Report. 
and the field investigation and preliminary discussion of 
the results are presented in Sections 4.4.3 and 5.4, 
respectively. 

The primary purpose of these data was to evaluate 
subsurface conditions in support of a response action. 
A more detailed evaluation will be presented in the 
RifFS process. 

Thetext"wiin;e-cOrrectedto-iriCiTcate-t"hafoniY-the-------·--. 
laboratory results associated with the soil gas survey are 
presented in Appendix E of the ESI Report. The text will 
also be revised to Indicate that the borehole logs are 
presented in Appendix B of the Draft report. 

-'10~----'-- ·----------··----Ouiingaslte vis"ff-nOteciabove:-dSU' observecfan-open'-manhOlelnthe-- "'DurTng-a-'siieVi'siiWiththe CiWMB ·repre·s·eniaiiveo·;;-·--··--
eastern part of the site. GSU suggested in the field that this manhole 8 April 2004, it was observed that a manhole cover had 
be investigated and addressed as a safety issue. GSU points out that been placed on the manhole, and methane was not 
the manhole may connect to a conduit that allows the escape of detected. 
methane from the subsurface. The contractor should consider and 
address this issue. 

Z:I373801worklAnomaly Area 3\DOCUMENTSlReportslOraft RMppendlx M • Draft ESI RTC.IDraft ESI rtc· OTSC_DaveMurc:hison_rev3.doc 



',_, ~20~O;..4;....""....,... ________________ ---.:.R.:..:e~S,!.;;p~o.:..:n,;;;,se~r/ ~ie..:..w..:..C.:;..:;.om=m..:..e;..n....;ts..:..... __________________ P_a..::;g_e,/ 
',,-.,.:ument Title: "--/' "'-/ 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station. EI Toro, California, November 2003 

Reviewer: Regina Donohoe and Victoria Lake, California Department of Fish and Game. Office of Spill Prevention and Response, 5 February 2004 
Comment 
No. Section I Page Comment Response 

No. 

GENERAL COMMENTS 

1. Please indicate on all tables whether soil analytical data is on a wet or 
dry weight basis. All soil data should be on a dry weight basis for use in 
the ERA. Please also indicate whether surface water analytIcal data is 
on a dissolved or total basis for inorganics (e.g., Table 8-10). 

The table notes for the tables will be updated to indicate 
that the soil analytical data are on a dry weight basis. 
Surface water analytical data are presented on a total 
basis for inorganics. 

"-S'p-E'cfFic"COMMEN'TS-'-'---' -.-.-----.. ---.--.-.-------.-.-.. -.-.-.-.--.-.--.---.-'_'_' __ '_'_'_'_' __ ' __ '_R __ '_'_'_'_' ___ ' ___ ' _. ______ •• _, ..... _._ •• _. ___ ••• _ .... ___ ............. __ • __ M. __ M. __ ·-.---.-.-.--...... - •• ------.. - •• 

1. Section 5.5. 
On page 5-55, 
second 
paragraph 
from the 
bottom, 

There is a reference to "disturbed wetlands". There is no mention of 
this habitat type under Section 5.5.6.3, Wetlands and Waters of the 
U.S. Are the disturbed wetlands the same or different from the mulefat 
scrub and headcut drainage discussed in Section 5.5.6.3? If they are 
different, please provide additional description of the disturbed wetland 
habitat type and depict them on Figure 5-13. This comment also 
applies to similar paragraphs in Section 8.2.1.2. 

Section 5.5.6 discusses Sensitive Resources at AA 3 
and Section 5.5.6.2 discusses the habitats found at the 
site in particular. The different habitats found at the site 
include mixed sage scrub and mulefat scrub as shown in 
Figure 5-13. 

The mulefat scrub habitat at AA 3 site is in wetland 
landscape scenario (outside the AA 3 site boundary). 

The reference to disturbed wetlands in Section 5.5.6.2 
will be removed since the section presents only habitat 
information. 

The disturbed wetland reference applies to Sections 
5.5.6.3 and 8.2.1.2. 

'-2:--'---'-'-- -Section aT2"j-' liTs·siaiecron·pag-e8~13thiii'"wate-raTthesitejiephemeraCancfno··---·- 'Ttie-documentatTonTsacciiiipjiiifion-ofsTudles'ancfdoes---
aquatic communities are present in the area of AA3. Table 5-7 not suggest criteria. Since larvae are expected to be the 
indicates the Pacific tree frog was documented on or adjacent to AA3. most sensitive life stage, water quality criteria developed 
If frogs are utilizing ephemeral water for breeding. water concentrations to protect a variety of aquatic life should be adequately 
should also be compared to amphibian toxicity screening benchmarks protective for screening purposes. 
(e.g., http://dsppsd.communication.gc.calCollection/CW69-5-
357E.pdf). 

Z:131380lworklAnomaly N88 3IDOCUMENTSIReportsIDrafl RMppendix M • Oraft ESI RTCsIOcafl ESI rtc· DTSC_ReginaVictorla_rev3.doc 
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Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: ReQina Donohoe and Victoria Lake Califomia Department of Fish and Game Office of Spill Prevention and Response, 5 February 2004 

Comment 
No. 

3. 

Section I Page Comment 
No. 

Table 6-4 Allowing declines in mammal and bird populations is not consistent 
with State law that prohibits take of non-game birds and mammals by 
poison (Title 14 California Code of Regulations and Fish and Game 
Code Section 3005). The assessment endpoints should be reworded. 
For example, "decline in small mammal populations" should be 
replaced with ·survival, growth and reproduction of omnivorous 
mammals·. Additionally, the presence of special status birds and 
mammals (I.e., coastal California gnatcatcher, cactus wren and San 
Diego wood rat) adjacent to the site indicates protection should be at 
the individual level. Section 8.4.1 acknowledges that special status 
species may use part of the site and that protection at the individual 
level has been adopted. Table 8-4 text should be modified, as 
suggested above, to indicate that assessment endpoints were at the 
individual level. 

Response 

Table 6-4 will be modified to indicate assessment 
endpoints were survival, growth, and reproduction. 
NOAEL-based toxicity values will be used to calculate 
the soil benchmark concentrations; therefore, terrestrial 
receptors will be evaluated at the individual level. 

-4.---------SeCiiono8~2."4-"--Therespo-n-selo-co-mmeiits (Appendixi-flrpage22-Of'27~#65states-SOlI-in-ta-keW!-'I-1 be-ch-ange<f-to-a-percenfin-TablesS:So_--
and Tables 6-6 that the soil ingestion rate for the ornate shrew will be revised to 6%. and 8-13. The correct value of 0.06 (6%) was previously 
and 8 -13 Please change the 2% value in Tables 8-6 and 8-13 (and Appendix L2) used in the calculations. 

to reflect this revision. 

OOT-----O -Section"S:2.4-- ""The °response"to-comments"(Ar>i)endix-Lfifpag-i22-of2f"#8)°"litates---7\soiiingestlon -rate of 9~fpercenic;fthe-totardretwmbe""" 
and Tables 8-6 that the soil ingestion rate for the woodcock is not representative of used to reassess the potential for adverse effects 
and 8 -13 ground-feeding birds because of its probing behavior. However, a non- through ingestion pathways. 

probing ground feeding bird, the wild turkey was reported to have a soil 
ingestion rate of 9.3% (Beyer et al., 1994), Beyer et al. (1994) note that 
earthworms and other soil invertebrates contain a significant amount of 
soil and contribute to the estimated soil ingestion of soil invertebrate 
feeding animals, such as the woodcock. Earthworm bioaccumulation 
models (Sample et aI., 1999) are based on depurated worms and do 
not account for soil exposure. Therefore, it is recommended that soil 
ingestion rates for soil invertebrate feeding birds be based on the 
proportion of their diet that is composed of soil invertebrates (e.g., 10% 
for 100% soil invertebrate feeder; 7.5% for 75% soil invertebrates in 
diet)" The recent Eco-SSL (U.S. EPA, 2003) effort used wild turkey 
ingestion rates to model the mourning dove ingestion rate, indicating 
the proposed 2% soil ingestion rate is an underestimation. 

"1C-"---OO--- Tabless-"ifancro-ForeaCi,-receptor, please-distinguish whether-the animaTCilet-partition-- TablesS:e-and 8:13-wilfbe-uPdat5cias-OrequeSied~-The---
Tables 8-13 factor is for invertebrates or vertebrates. food chain model will also be updated with the new 

parameters. 
' __ ~H'_~_'_"--""' __ ' __ """_M'_' ___ '_' __________ . ____ • __ ._._._._. ___ ._. __ • ____ • _____ • __ . ____ .. ~._., __ ' ___ ' __ "' ___ 0 ___ '_'_, ___ ", ___ ,_--' ___ • __ .~_. __ . __ ._. _____ . ______ ._._._._ .. _. ___ .M' __ •• ___ ._ .. __ • __ _ 
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e 2004 Response I ..:.'Je;:,:w::...,:C:,:o:..:;m:..:;m=e:..:.n::ts:-. _________________ P_a...:g:o-€ 
', __ ... cument Title: "--/ \ __ ~/ 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Slation, EI Toro, California, November 2003 

Reviewer: Regina Donohoe and Victoria Lake California DeDartment of Fish and Game, Office of Spill Prevention and ResDonse 5 February 2004 
Comment 
No. 

7. 

Section I Page 
No. 

Appendix L2 

Comment 

Please specify what body weights were used to calculate the maximum 
and mean food ingestion rates so that estimates can be verified. 

Response 

We assume that the comment was regarding the 
calculation of the food intake. 

Maximum body weights were used to calculate 
maximum food intake and mean body weights were 
used to calculate mean food intake. 

-'8~--------'--' -Page-a::i3ancf--fiieprey-to-predatOr-ilioco-n-ce-ntrationfactOrs"we're notprovidedln--"--A-columnshoWing BTFaWilltie-addecfto-AppendixL3:---
Appendix L3 Appendix L3 as stated on page 8-23. Please provide a table of these 

values. 

··-g-.-·----·--·-·-·-Appendice-s-·--- "-Pieasedescrlbehowplant-ilioaccumUiatlOnfaclors (BAFsfwere-"------ 'Yhe're'gresSion-equatiOns were "lisedtocalculate"a--··----
L3-1 and L3-2 derived from Bechtel Jacobs Co., LLC (1998). Values listed for these tissue concentration based on the maximum COPEC 

inorganics do not match soil-uptake-factors listed in the summary EPC for As, Cd, Cu, Pb, Hg, Ni, Se, and Zn. The tissue 
statistics tables in the cited reference. Were regression equations concentration was divided by the EPC to obtain the BCF 
used? Bechtel Jacobs Co., LLC (1998) also has plant bioaccumulation value. BCFs for remaining metals will be taken from EPA 
factors for other metals (Appendix D) that are greater than the values EcoSSL document. 
proposed by Strenge and Peterson (1989) and Napier et al. (1980). In 
the Eco-SSL effort (USEPA, 2003), Updated plant bioaccumulation 
factors are also provided for inorganics. Please provide justification 
why these older citations provide more defensible uptake factors for 
plants. For the organics, please provide the Kow used to develop the 
plant BAFs from the Eco-SSL model (USEPA, 2003) so that 
calculations can be verified. 

--T(C-·----·~7\ppend'i'ces--- -Please describe howlnvertebrateBAFswerederivecniom Sa-mplier-- Theregresslonequatlons wereusediCicalCulateii-'--'---
L3-1 and L3-2 af. (1998). Values listed for these in organics do not match soil- uptake- tissue concentration based on the maximum COPEC 

factors listed in the summary statistics tables in the cited reference or EPC for As, Cd, Ch, Cu, Pb, Hg, Mn, Ni, Se, and Zn .. 
in the peer-reviewed journal article that was subsequently released The tissue concentration was divided by the EPC to 
(Sample et aI., 1999). Were regression equations used? Sample et af. obtain the BCF value. BCFs for remaining metals will be 
(1998) also provide invertebrate BAFs for other metals (Appendix C) taken from EPA EcoSSL document. 
that are based on empirical data for an element, rather than an 
average of several metals. In USEPA's Eco-SSL effort (USEPA, 
2003), updated invertebrate bioaccumulation factors are also provided 
for inorganics Please provide justification why these older citations 
provide more defensible uptake factors for invertebrates. 

----_._ .. -._-_ .. _. __ ._ ... _._._----_._._._ .. __ ._. _._ .. __ .. -._-_._----_._--_._-_._.-.. -------. __ ._--------_._--,,-_._-_._-_._---- ._._-----_._--_ ... _._._ .. _._._-_._._._ .. -._-_._._._---_ .. ---"-"--"-'-'-'-"-"---'-'--
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June 2004 Response to Review Comments Page 40f6 

Document TItle: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Regina Donohoe and Victoria Lake California Department of Fish and Game, Office of Spill Prevention and Response 5 February 2004 
Comment 
No. Section I Page Comment Response 

No. 

11. Section 8.2.6.3 The groundwater pathway is considered incomplete unless it 
discharges to the surface. Plants, including trees, may be exposed to 
groundwater, depending on the depth of the groundwater. Please 
address whether groundwater is a potentially complete exposure 
pathway to plants at AA3. 

The shallowest groundwater at the site is approximately 
24 feet below the ground surface and the depth ranges 
down to approximately 65 feet below the ground surface. 
This is not within the range of the feeder roots of most 
plants. However, for the revised text, the ecological risk 
evaluation for the site will consider the potential for 
complete groundwater pathway for plants at AA 3. 

-Ti:°"~"'-_O---- 'SeCtio-n-Ei:"2:7- 00 -0 -oFo°r-lhemammafoancfbTrdto-XlCiiYreferencevaiuesoo"('fRVs)where-STAG-o -The TRVsprovTdedTnthedocument-shoUidoobe-a'de-quate O

-

13. 

and Appendix values were replaced with Eco-SSL values (EPA. 2003; i.e., cadmium, for making the decisions as to whether to proceed with 
L-4 cobalt and lead for mammals and cadmium and lead for birds), the the next step in the BERAo 

BTAG low TRV values should be used to calculate alternate hazard 
quotient calculations. The DTSC project manager can then compare 
these values to the hazard quotients derived from the Eco-SSL TRVs 
when remedial decisions are being made. Hazard quotient calculations 
using the BT AG high TRV values may also be provided to bracket the 
range of risk estimates. 

Risk ranges can be considered during considerations of 
response actions. 

°Section8~2~j"-0-'-ThemammaTTRVfor-methyie-n-echloride-,1200-mgikg/d)-represents a-- oThemethYiene-chi"ortcfe-TRVs-wereupdate-d-as-------,--
and Appendix lowest observed effect level for centrilobular necrosis (ATSDR, 2000) suggested. 
L-4 and is not acceptable for screening purposes. The ORNL benchmark 

(Sample et al.. 1986; 5.85 mg/kg/d) was derived from the IRIS no­
observed effect level for liver toxicity (http://toxnet.nlm.nih.govl) and 
should be utilized for deriving the bird and mammal TRVs. This 
change, however, is unlikely to affect the risk conclusions for this 
chemical. 

0-14:------0-0 o-SeclTon-s:~er-o--Ttie-avifjnTRV forpoiycyCiic arom-atfchydrocarbonslsbased ona-----Th
o
Ei-Citatlon-wasChangeiito

O

-Patton-ancr6i8teras-------
and Appendix secondary source (Eisler, 1987). The original source (Patton and suggested. 
L-4 Dieter, 1979) should be cited for clarity. 

--015:---0---- -Table-8-S-0----- ,'iie-n"lckei1iazarcfquotlenHortheomate shrew-ifoesnOtmatchthe-----Ali HQvalueshave-beenrecalCulale-ci-ancfupdated:-o----
value in Table L5-1. Please correct Table 8-8. 

Z;137380lworklAnamaly Area 31OOCUMENTSIReporlslDrall RMppendlx M - Dran ESI RTCsIDrafl ESI rtc - DTSC_ReginaVictorla_rev30doc 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Regina Donohoe and Victoria Lake Cafifomia Deparlment of Fish and Game, Office of Spill Prevention and Response, 5 February_ 2004 
Comment 
No. Section / Page Comment Response 

No. 

16. Table 8-10 The California Toxics Rule Criteria (U.S. EPA, 2000), rather than the 
National Ambient Water Quality Criteria, are generally used for 
evaluating surface water quality but I will defer to the Regional Water 
Quality Control Board on this issue. 

Comment Noted. 

The Navy will compare the surface water data to the 
California toxicity values for fresh water. 

It should be noted that the national recommended water 
quality criteria (EPA 2002) are similar to the California 
toxicity values, and in some cases, are more stringent 
than the toxicity values. 

'Tf-'--"--- S-ectTon-8.4~3·:3- -Pleas-e-proVidEi-cltationstosuppoii'thestiitemenfthaTi'"ormally-a--'-- '-Therole of derisTty:aepe-nden(popufitiOnregui~itkinin---' 
population responds to increased mortality by increasing natality maintaining a steady state in population numbers is 
through density dependent population regulation mechanisms discussed in a study by Odum (1971). Natural 
mediated through the endocrine system". While comparison to low populations fluctuate through time and normally can 
observed adverse effect levels is acceptable, mortality to individual bird respond to increased mortality by increasing natality 
and mammals must be considered significant (see Comment #3). (within limits). 

--.--.. -.-.. -.--.. --... --.---.--.-.. -.-.-.--,.-- .... ---.--.-.-.-.----.--.-.---.---.--.-,-.-.--.----.----------------·-f-.:::::-,--·----·----·-·-·-·--·--.. --·-·--.. -.--------.--.-... ---.--.-.. --.... 
18. Section Please delete the phrase "that would cause adverse effects to wildlife The last sentence in first paragraph was edited as 

8.4.6.1, first at AA3". Risk to ecological receptors may be significant at background requested. Statements like "that would cause adverse 
paragraph, last concentrations (e.g. lead risks to wildlife). However, risk management effects to wildlife at AA 3" will be revised to "None of 
sentence decisions are generally made such that remedial action objectives do these COPECs are attributable to site activities·. 

not reach below background concentrations. This comment also 
applies to the same sentence on page 9-8. As plant and animal communities develop through time 

in a specific locality, they are expected to adapt to local 
background soil concentrations. Therefore, even though 
laboratory toxicity studies may suggest that an adverse 
effect could occur, local populations are not expected to 
experience adverse effects from soil chemicals at 
histOrically background levels. 

-19:-·------ -'Se'ctlo-"-'---"---:ftle-uniiSforthedioxin concentnitlon-'(["9mgJkg)",should'be-changecr-- Units for-dioxln·correctedtopg/g. -----------.-----.--. 
8.4.6.1, from mg/kg to pg/g or ng/kg. 
second to the 
last paragraph, 
first sentence 

-·2O'·---- .. -'-·I:~::r:i~~~st -~!::~:~e~:~~ t=~~a~~~~~~~~Is~1S·no.-consistentWith lheprevious- ~:a~f~:n~7s~~~~~0~~~~:-!~:~~:~~~~~~~~.-·-----

~entence 
~---- ..... - ----- _ ........ _----_. --.. ----'-"~--.--.--...... --.~ ... -.-.-.-----.-.--...... , ... --.-.----._------_. __ ._-_. __ .- ..... --------.----.---------.----.. -,-.---~-.--.-... --.---.-_. 
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June 2004 Response to Review Comments 
Document Title: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: Regina Donohoe and Victoria Lake, California Department of Fish and Game, Office of Spill Prevention and Response, 5 Februaty 2004 

Comment 
No. Section I Page Comment Response 

No. 

Conclusions 

Page 60(6 

DFG-OSPR requests that the document be revised based on the comments provided herein. If the recommendation in this document for no further action is 
accepted, consideration should be given to ensuring that the current soil cover over the landfill remains intact to prevent exposure of burrowing animals or deep­
rooted shrubs to potential contamination in the subsurface, uncharacterized areas of the landfill. If remedial activities are proposed, DFG-OSPR should be 
contacted to discuss further wildlife surveys and measures to avoid or minimize impacts to special-status wildlife species and waters of the United States, 
including wetlands. If you have any questions or require further details, please contact Regina Donohoe by phone at (831) 649-7150 or e-mail 
(rdonohoe@ospr.dfg.ca.gov). 

Z:\3731!0\worklAnomaly Area 3IDOCUMENTSIReportsIDrafi RllAppendlx M • Oran ESI RTCsIDrafl ESI ric .OTSC_ReglnaVlcloria-,evJ.doc 
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\'-_ .. ument Title: '--_/ "--~/ 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John Broderick, California Regional Water Quality Control Board, 26 January 2004 
Comment 
No. Sectionl Page 

No. 

SPECIFIC COMMENTS 

1. Section 2.2: 
LAND USE, 
Page 2-5 

-2~-------- --TableJ:.T:--­

Summary of 
Detected 
Analytes 
Exceeding 
MCLs­
Groundwater 
Sampling­
Previous, 
Page 3-2 

Comment 

This section identifies borrow pits and trenches that were used as 
disposal sites for construction debris from 1972 to 1988. The disposal 
areas are now covered with a soil layer that is up to five feet thick. The 
California Code of Regulations, Title 27, Section 20164 (27 CCR 
20164) defines construction and demolition wastes as "the waste 
building materials, packaging and rubble resulting from construction, 
remodeling, repair and demolition operations on pavements, houses, 
commercial buildings and other structures." In addition, as described 
in detail below, the results of your investigation demonstrates that the 
demolition waste that was placed in Anomaly Area 3 does not meet the 
criteria for 27 CCR definition as inert material. The disposal pits and 
trenches are, therefore, a non-hazardous solid waste landfill site. 

-There IssufflCIent sampfingto-docum-enta-reieasefromone-or-more -of 
the landfill units that comprise Anomaly Area 3. We do not believe that 
those releases have been fully characterized. The scope of this 
investigation is not compatible with the methodology required under 27 
CCR 20425 for determining contaminant releases to groundwater from 
a non-hazardous solid waste landfill. While we recognize that the Navy 
may not consider these releases to be significant under CERCLA 
definitions, the degradation of water quality is a violation of the Porter­
Cologne Water Quality Control Act and the Water Quality Control Plan 
for the Santa Ana Region, and must be dealt with in accordance with 
procedures set forth in 27 CCR for contaminant releases from landfills. 

_ • __ • __ • __ .. __ ..... _a ___ ._. __ "_. __ ••• ___ • ___ ~_ _ _____ ._."M •. _._. _____ •. __ • __ ._. __ .• __ ._. _____ •
ri 

__ • __ ._._ •• ________ • ______ ,_. __ ,_. ___ ._ 

Z:1373SOlworklAnomaly Area 3100CUMENTSIRepoftslOraft RllAppandix M· Draft ESI RTCs\Drafl ESI ric - RWQCB_JohnBroderick-rav5.doc 

Response 

The description of the waste placed in Anomaly Area 3 
will be corrected so that it does not conflict with criteria 
defined in 27 CCR for inert material. 

-The-Navy-sgreesthiiTt,i"e-samplinganifanaiysls---'---'-
conducted pursuant to the final removal site evaluation 
(RSE) work plan (August 2002) documents a release of 
hazardous substances from Anomaly Area 3 to 
groundwater. The Navy further agrees that additional 
site characterization of Anomaly Area 3 is required and 
that a no further action determination is not appropriate 
at this time. The additional site characterization at 
Anomaly Area 3 will be conducted pursuant to a 
RemediallnvestigationIFeasibility Study (RIIFS). 

The Navy intends to address this site pursuant to its 
authority under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) 
and Defense Environmental Restoration Program 
(DERP) as provided by the Federal Facility Agreement 
(FFA). As previously agreed by the Base Realignment 
and Closure (BRAC) Cleanup Team (BCl), Anomaly 
Area 3 will be int~grated into the remedy selection 
process for Installation Restoration Program (IRP) 
Site 3. 

The FFA Is the appropriate framework and process for 
resolving the concerns expressed by the Santa Ana 
Regional Water Quality Control Board (RWQCB) in their 
~mD}_~'!~.:._I!!~J~~.£!:.oP.9.!>_es lC?.\l!.'st~a_ke a BJ1f§., __ . __ 



June 2004 Response to Review Comments Page 2 0(5 
Document TIUe: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John Broderick California Reaional Water Qualitv Control Board, 26 January 2004 
Comment 
No. Sectionl Page 

No. 
Comment Response 

addressing Anomaly Area 3 and any necessary 
additional CERCLA response actions pursuant to the 
FFA. The RWQCB is a signatory to the FFA and the 
Navy presumes that the RWQCB will abide by its terms 
and conditions. The RWQCB will be provided with the 
opportunity to participate in development of the RifFS 
work plan to ensure that its data collection concerns are 
addressed, and the Navy will request the RWQCB to 
identify potential "applicable or relevant and appropriate" 
requirements ("ARARs") administered by the RWQCB 
as required by CERCLA and the FFA at the appropriate 
times. The FFA provides an agreed-upon decision­
making process for resolution of any disputes that may 
arise in the course of the remedy selection process. 

····3·~··---------S;ction:-3~4·-·.... -Ttiis-'section-describea-fhe-resuits'oTgeophyslcaiCharaCterlZaiion-o{---- '''Basec.fonthe-resulfS of investigatiOrisTo-date-;-ihereTs-'-'-
GEOPHYSI- the waste, which indicates the presence of varying amounts of both sufficient sampling to document a low level release of 
CAL buried debris and metal debris. Unless further testing reveals the hazardous substances at Anomaly Area 3, including 
INVESTIGA- presence of hazardous wastes, this material is likely non-hazardous volatile organic compounds, semi-volatile organic 
TION, solid waste per 27 CCR 20220. compounds, petroleum hydrocarbons, and metals 
Page 3 5 detected in groundwater, soil, or soil gas at the site. 

Table3=F---· .. ·- -Onder-the Material Foun-dtieadfiiQ-;-'airoftheldentifiecrdebris appear$'- "-SaSedon'theresuHs'of (iiv;stigationsto-date~-there 15'---' 
Details of to be non-hazardous solid waste per 27- CCR 20220. sufficient sampling to document a low level release of 
Subsurface hazardous substances at Anomaly Area 3, including 
Soil Sampling volatile organic compounds, semi-volatile organic 
from Trenches compounds, petroleum hydrocarbons, and metals 
- Previous detected in groundwater, soil, or soil gas at the site, 
Investigation, 
page 3-7 
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(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John Broderick California Regional Water Quality Control Board, 26 Janua!y 2004 
Comment 
No. Sectionl Page Comment Response 

No. 

5. Section 6.1: 
PHYSICAL 
EXTENT OF 
DEBRIS 
PLACEMENT 
AREA, 
Page 6-2 

The third paragraph states that domestic refuse is not present, and that 
the refuse encountered would be classified as inert waste per State law 
definition. Contrary to this statement, Table 3.3 for Trench Number H4 
identifies domestic refuse as "found". 

Shallow and deep soil gas sampling has been conducted at perimeter 
and interior locations at this landfill site. Methane and other volatile 
organic compounds have been detected in soil gas samples and in air 
samples that were collected above the landfill surface. Groundwater 
monitoring results indicate that a contaminant release has occurred at 
this landfill site. 

Please note that by definition, inert waste is material that will not 
decompose. The presence of landfill gas and groundwater 
contamination demonstrates that the material placed in the landfill is 
not inert waste, and has adversely impacted water quality. 

The text will be revised to state the waste is 
predominantly construction related with isolated pockets 
of domestic refuse in the form of milk containers (found 
in one trench explored during previous investigation). 
The Navy concurs that groundwater monitoring results 
indicate that a contaminant release has occurred at this 
site. The Navy will conduct further investigations to 
characterize this release through the CERCLA RifFS 
process. 

--------- -,--- --" -:------'--'-----"-'-,. ----'"-------------------,--,-------------,-,-,----,,---,--,-,---,----_ ... _._-"--,------_._,-,-,------,_.,,._,._,--,-,---,--,-,---'-"-'-"-"_.'._'._--
6. Section 6_5.5: The statistical data that you presented are based on analytical results The groundwater data summary in this section is a 

Summary of for water quality evaluation are described in 27 CCR 20415(e)(6) et simple summary of the range of concentrations detected 
Groundwater seq. from the wells at the site (minimum and maximum) and 
Sampling the frequency of detections. 
Results, Specific programs for these analyses are available from various 
Page 6-72 technical sources. If you are unable to locate the necessary 

information for appropriate statistical analysis, our staff would be happy 
to assist you by providing the names of several acceptable statistical 
methods for analysis of groundwater quality data. 

Please be aware that additional data will be required for any such 
method, as four individual data points from four separate years will not 
enable you to run a meaningful statistical analysis of groundwater 
quality. 

Z:13738O\worklAnomaly Area 310OCUMENTSIReportslDraft Rl'Al'pendix M· Draft ESI RTCslDreft ESI rtc· RWaCB_JohnBroderld\-fevS.doc 

The Navy will collect additional groundwater data and 
utilize appropriate statistical evaluation tools in the RI. 
The RWQCB will be provided with the opportunity to 
participate in development of the RIIFS work plan to 
ensure that its data collection concerns are addressed. 



June 2004 Response to Review Comments Page 4 0(5 

Document TIUe: 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

Reviewer: John Broderick California Regional Water Quality Control Board 26 January 2004 
Comment 
No. Sectionl Page Comment Response 

No. 

7. Section 6.5.5: 
Summary of 
Groundwater 
Sampling 
Results, 
Page 6-72 

This groundwater investigation focused on CERCLA-listed 
contaminants. Low detections of volatile organic compounds, semi­
volatile organic compounds, petroleum hydrocarbons, and metals were 
identified in groundwater at this landfill site, indicating that a release to 
groundwater has occurred. Pursuant to 27 CCR 20425, the landfill 
must enter into an evaluation monitoring program to provide full 
characterization of the nature and extent of this release. 

The Navy agrees that low concentrations of hazardous 
substances have been released to groundwater at 
Anomaly Area 3. Based on regulatory comments and 
concerns, the Navy agrees to continue the CERCLA 
process at the site and conduct a further Investigation. 
The characterization of the nature and extent of any 
release at Anomaly Area 3 will be addressed in the RI 
phase ofthe CERCLA IRP. The RWQCB will be 
provided with the opportunity to participate in 
development of the RIIFS work plan to ensure that its 
data collection concerns are addressed, and the Navy 
will request the RWQCB to identify potential ARARs 
administered by the RWQCB as required by CERCLA 
and the FFA at the appropriate times. See the response 
to Specific Comment No.2. 

--8-.-·---···---- -Sectio-ri6~5~S':- -EvaIuation ofGroundwSter Quailty~PageEi:.-2:'-Based-onUiedata-you-- -CommentNotecC"ThlS-cttation"wiiibeevaluat-ecfas-part-·-·· 
Summary of provided, it is evident that the landfill waste at this site is situated of developing potential response action alternatives as 
Groundwater within, or in close proximity to, the groundwater. According to 27 CCR part of the FS phase of the CERCLA process. The Navy 
Sampling 20240(c), "Existing landfills shall be operated to ensure that wastes will will request the RWQCB to Identify potential ARARs 
Results, Page be a minimum of five feet (5 ft.) above the highest anticipated elevation administered by the RWQCB as required by CERCLA 
6-72 and of underlying ground water." and the FFA at the appropriate times. 
Section 9.6 

-rf-·------·- -·seCtlonifS':5-:-- -AsTndicatecIiiio-ill comments-above~we-'befi'eve-'tti!ityo-Ur-------------fher;;favY-iigreesthaifu-rth-er-ass-essmentlsrequTre-(fiil'-·-· 
Summary of investigations have documented the occurrence of contaminant Anomaly Area 3. It is appropriate for this site to continue 
Groundwater releases from this landfill site; therefore, we cannot concur with your through the FFA framework and process for resolving 
Sampling assertion that the groundwater has not been impacted. This release the concerns expressed by RWQCB in their comments. 
Results, Page will need further assessment consistent with the procedures outlined in The Navy proposes to undertake a RIIFS addressing 
6-72 and 27 CCR. Anomaly Area 3 and any necessary additional CERCLA 
Section 9.6: response actions pursuant to the FFA. 
Evaluation of 
Groundwater 
Quality, 
Page 9-2 

--'-'-'-'--'--"- ._ .. _-----,._._._- ._._._. __ ._-_. __ ._._--,_ .. __ ._._---_._--_._ ... __ ._-.. -._------------,._._------_._._--_ .. __ .. ..- -----~,----.----.-.... , ............ ---.---.. ---.. ---.--.----,--.-.-------------
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,,_ ... cumant Title: '---.-/ 

(1) Draft Expanded Site Inspection Report, Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California, November 2003 

R JhBd' C eViewer: o n ro enck alifomia RegIOnal Water Quality Control Board, 26 January 2004 
Comment 

Section! Page No. 
No. 

Comment Response 

10. Section 9.8: Water quality Impacts resulling from the release of contaminants at Please see the Navy's responses to SpeCific Comments 
Evaluation of concentrations above their respective regulatory thresholds are No.2, 7, and 9. The Navy proposes to undertake a 
Surface Water identified in your report. Evaluation and corrective action to address RIIFS addressing Anomaly Area 3 and any necessary 
Quality, the identified contaminant release is appropriate. additional CERCLA response actions pursuant to the 
Page 9-3 FFA. 

Z;\373801worklAnomaly Area 3\DOCUMENTSIReportsIDrBfl RMppendlx M· Dran ESI RTCslDraft ESI rtc • RWaCB_JohnBroderick-rov5,doc 
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Document Title: 

Draft Respor" . .) Review Comments 

,/ 

Draft Remedial Investigation I Feasibility Study (RifFS) Report, Operable Unit 2C - Anomaly Area 3, Former Marine Corps Air Station (MCAS) EI Toro, California, 
December 2005 
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1. ! Figure 3-1 I The actual locations of the ground-water monitoring wells (i.e., : Well locations will be added to Figure 3-1, as recommended. 

2. ! Section 
: 3.7.2.2, I Page 3-17 

! MW01, MW02, MW03, and MW04) and vadose zone monitoring 
I wells (i.e., PZ1, PZ2, and PZ3) are not shown on the figure. It is 
\ recommended that this omission be corrected in the Draft Final 
I RI!FS Report. 
E _____ . _______ . 

! Under the "Risk" bullet, there are some incorrect notations. The 
, NCP defined risk range is 104 to 10-6, not 10-6 to 10-6 as presented, 
I and the radionuclide of concern is Ra-226, not Ra-266 as noted. It is 
i recommended that these notations be corrected. 

! The "Risk" bullet in Section 3.7.2.2, page 3-17 will be corrected 
I to indicate that the risk from exposure to concentrations of 
! Radium (Ra)-226 is within the National Oil and Hazardous 
I Substances Contingency Plan's (NCP's) risk management range 
I of 104 to 1 0-6. 

Figure 4-1 will be revised to include borehole locations BH02 and 
BH03, as recommended. I. '--4sp-.e:Cgt:io.··~n,_··9'---- The boreholes AA 3-BH02 and AA 3-BH-03 are not located on 

Figure 4-1 as cited in the text. It is recommended that the citation of 
the figure be presented only for the boreholes that were actually 
completed in the 2005 efforts. 

4. 'Sectfon'5:2,"r.:-"A-:--so-u-:t-:-hw-es-:t-e-rn-:t-:o-po-g-r-a-p:-:hic-c-:-lo-w-w-a's--:-lo-c-a-:-te-cd:-a"O'lo-n-g-c-r-o-ss-se-c""tiC-o-n--+-::R-:e-:-fe-re-n-c-e-:t-o'""th:-e-s-e-c-r-os-s-s-e-c-:ti-on-s-c-a-n-:b:-e"";'fo-u-n-:-d-o-n""F;;:-ig'ure 5-7 
Page 5-2 AA 3-2-2', between cross sections AA 3-12-12' and AA 3-13-13'." and the sentence refers to a pre-debris placement topographic 

What is meant by the cross sections referred to in this statement as low areas. These topographic features are now identified on 
well as the following statement here in the text? It is recommended Figure 5-7. Figure 5-7 will be cited in this section, as 
that this issue be clarified and that Figure 5-7 be cited here in the recommended. 
text. 

-5-.-----Figure5~141Ttis-recomme-nded that-"obscu-red" in--iii'e-Mu'ie fatsc-rub'area~----' The term "obscured" is an artifact of the aerial topographic 

1 
i 

-----, ..... 
6. ! Section 

! 5.5.6.2, 
Page 5-62 

defined here. I survey that indicates the surface elevation could not be 

! The second sentence mentions "disturbed wetlands". It is 
~ recommended that the meaning of "disturbed" as used here be 
, defined and that the agency and the regulations which describe 
i mule fat scrub as "sensitive" related to its position in drainage be 
, cited. 

[ accurately determined due to dense vegetation (i.e., the mulefat). 
I The term will be deleted. 

! Disturbed wetlands do not exist at the site and mention of them 
1 was in regard to areas typically considered to be "sensitive 
: wetland habitats." The text in Section 5.5.6.2 will be revised to 
, clearly reflect this intent. 

7. i Section i "Additionally, to address the potential for the methane migration, the The citation will be incorporated as recommended. 
1 6.3.4, : Navy reached an agreement with the FFA signatories (including 
I Page 6-46 1 CIWMB) regarding engineering and institutional controls pertaining 

____ ...l· ____ Lto th.E!!c:l.ndfili g~c:l.tAA-3". It is recommendE~d that a citati,""o'-'-n""w"'it""h"'in'---'-______________________ _ 
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i-this report or reference to another document be provided here that ; 

8. 

9. 

, includes the agreement on this issue. (i.e., CIWMB agreement letter -

Section 
7.1.1.2, 
Page 7-2 

Section 
7.1.1.2, 
Page 7-3 

in Appendix L). 

"A local geological map (see Figure 5-1) was created using the U.S. 
Geological Survey digital geologic map database of the Santa Ana 
30-foot by 60-foot quadrangle ... " The proper citation is "300 by 600 

quadrangle". It is recommended that this error be corrected. 

"It is just beyond Well MW02 that the Wash joins the IMZ with the 
increase in hydraulic gradient probably associated with rapid 
increase in gradient associated with entry into that groundwater 
environment as also observed at Site 2." What is meant by this 
statement? It is recommended that this issue be clarified in the Draft 
Final RI Report. 

The citation will be revised as recommended. 

The statement in Section 7.1.1.2, will be revised to read: "The 
wash empties into the Irvine Management Zone (IMZ) just 
beyond (west of) Well MW02. The increase in hydraulic gradient 
is probably associated with flow over the Basin Boundary Fault, 
which defines the northern limit of the IMZ in this part of the 
basin. 

At Site 3, the water level elevation in well 03DGMW64A was 
195.33 feet above MSL during March 2005, a drop of over 200 
feet in elevation across (west of) this fault. Similarly at Site 2, the 
water level elevation in well 02NEW02 (east of the fault), was 
432.23 feet above MSL in March 2005, with much lower water 
level elevations in wells 02NEW07 (366.92) and 05DGM67A 
(263.23) located west of the fault (CDM 2005)." 

1o.--------'-SectiOn-----' l'tierearenu-merous-references-a-s tocontaminants-oT"concem-----r-SeCtion 7 .1.:2".4providesa-summ-ary-evafuatiori:-furthe-----------
j 7.1.2.4, ! (COCs) exceeding their respective maximum contaminant levels I conceptual site model, of groundwater contaminants of potential 
, Page 7-5 I (MCLs). However, some of the COCs cited do not have promulgated i concern (COPC) concentrations relative to promulgated 

! MCLS and the levels being used for assessment are some other I standards such as federal and Califomia MCLs. Comparison to 
! standard or reference number. It is recommended that this issue be i other assessment thresholds such as human health is discussed 
I clarified. ! in Section 8 of the RI Report. 
i ._ .... ____ ._.~_ ... _ .. ____ . f -_._._._--,._--_ ... --_._-.'-_.-.. _.-._-'._._-_._--_ .. _-._--_. __ ._. __ ._. __ . __ ._.-

11. ! Section! The potential for indoor inhalation exposures to future on-site ! Comment noted. 
! 8.4.3.1, ! residents via vapor intrusion requires a more detailed assessment ! 

! Page 8-36 ! than is currently incorporated in the draft document. As i An evaluation of soil vapor migration and the potential for 
! demonstrated by the data in both the integrated air sampling results 'migration and inhalation of VOCs into indoor air from soil and 
i table (Table 6-4) and the perimeter soil gas sampling results table ! groundwater will beadd.ed. to the Report and ~ill include an 

, ! (F-2), volatile organic compounds (VOCs) are being released from ! e~alua.tlon of rep~rtlng Ilm!ts. For the evaluation of vapor . 
__ L __________ JJb_~1~D_9.fiILbot~t.E:lrallyJn ~QiL\'9QQLC3!!(Ll,lQ~C3CgJQ_ am.Q~D1r3J.r_'__ __ Jmlgration from SOIl, analytical resultsfrom the vadose zone Will 
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12, : Section 
: 8.5.1.1, 
- Page 8-55 

, 
; 

!J:~~~~~~L________ _____ ________________________________________________________________________________ .. _____ LB~~p..on~~ ________________________________________________________________________ _ 
; Some of these VOC concentration exceed risk-based screening 1 be used. This evaluation will provide risk managers with risk 
; levels addressing the potential for vapor intrusion into any future : estimates should residential use of this area be adopted, It 
! homes or buildings on or immediately adjacent to the site (e.g., 1 should be noted that this is an unlikely pathway/scenario given 
: benzene concentrations ranging up to 43 ppb were detected in the i that it is anticipated that this area will have restrictions on 
: integrated surface air sampling conducted a few inches above the - residential construction. 
I soil surface and benzene concentrations ranging up to 0.007 ugl/ 
i (7 ug!m3) were detected in the perimeter soil gas samples), The 
! potential for vapor intrusion requires a more detailed assessment 
i than is accomplished by the statement "Inhalation ofVOCs in indoor 
i air ... is considered insignificant". However, the data set most 
! appropriate for a more detailed assessment of this vapor intrusion 
! potential, the on-site shallow soil gas survey results (Table E-2), is 
- not informative because the analytical method employed was not 
i sensitive enough to rule out the presence of VOC concentrations of 
i potential concern regarding vapor intrusion (i.e., limits of detection 
I were 1,000 to 5,000 ug!m3 for most of the VOCs). It is 
i recommended that the DON provide further assessment of the 
i potential for indoor air inhalation exposures via vapor intrusion in a 
I revised risk assessment. 

: The draft document states "any chemical for which the Region IX 
! PRG was predicted on a provisional toxicity value will be listed in the 
~ uncertainty section ... and the effect on the risk estimates will be 
: discussed in the terms of bias high or bias low". (Please provide a 

copy of the email "policy" statement cited as the Department of Navy 
2004: Policy on Using Provisional Toxicity Factors.) This approach 
effectively eliminates those contaminants from inclusion in the 
calculations of excess cancer risk, or hazard indices for non-cancer 
toxicities. This approach conflicts with EPA Superfund and Cal/EPA 
risk assessment policies (for EPA policy on the use of toxicity values 
OSWER Directive 9285.7-53, Human Health Toxicity Values in 

i Superfund Risk Assessment, which clearly supports the use of 
; appropriate toxicity values other than those available on the 

Comment noted. The text in this section has been revised to 
reflect the following hierarchy for toxicity values. 

Per United States Environmental Protection Agency (U.S. EPA) 
Office of Solid Waste and Emergency Response (OSWER) 
Directive 9285.7-53 (U.S, EPA 2003), the current hierarchy for 
human toxicity values is: 

Tier 1 - U,S. EPA's IRIS 
Tier 2 - U.S. EPA's Provisional Peer Reviewed Toxicity 

Values (PPRTVs) 
Tier 3 - Other Toxicity Values 

i Integrated Risk Information System (IRIS)). This approach also Cal/EPA toxicity values fall under Tier 3. Therefore, the Navy will 
; ignores a substantial body of scientific evidence on toxicity and utilize the Tier 1 (IRIS) values where they exist and will include 
; human health risks of many contaminants at Superfund sites. The Cal/EPA toxicity values in a side-by-side comparison so that risk 

__________ .. ____________ LQra_ft(jgg_ulJ1~_n1.~1~9 __ !l!L!?i_'J!~ __ 'll!el!?Jh~_g<l.lJgilQ19J~j:>!:9.vl!?iQI1.?X _____ e~!L~t~.§..c.?n bEL~ __ '!!P!!r:..~cf.:..:rhe_t'J.§~ __ ~!!IlD.9ludi'l the.~~ __ _ 
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13. 

- j toxicity values (page 8-108). As noted, in the OSWER Directive, . Cal/EPA toxicity values in risk calculations for comparison 

I Section 
! 8.5.1.2.1, 
I Page 8-58 

I provisional toxicity values refer to the toxicity values developed by i purposes only. Results will be further discussed in both the risk 
I the EPA Office of Research and Development's National Center for I characterization sections of the Risk-Based Screen (RBS) and 
I Environmental Assessment. Provisional values are developed by , the Site-Specific Risk-Based Evaluation (SSRBE), and the 
I NCEA's Superfund Health Risk Technical Support Center when uncertainty section of the risk assessment. 
i requested by the Superfund program for chemicals lacking an ' 
l appropriate IRIS value. The Tier 3 toxicity values referred to in the I The Dioxin toxicity equivalency quotient (TEQ) will be included in 
; OSWERD Directive (e.g., Cal/EPA and ATSDR toxicity values) are : the cumulative risk estimates. 
I not "provisional", rather they are toxicity values developed by well-
! established, rigorous scientific processes and then peer-reviewed 
1 before adoption by respected public health agencies. Therefore, it is 
I not appropriate to eliminate from quantitative assessment 
I contaminants which lack an IRIS toxicity value but for which a Tier 3 
I value exists (e.g., toxicity values developed by Cal/EPA or ATSDR); 
! before these contaminants are eliminated from the risk calculations, 
I their quantitative contribution to risk should be addressed using 
I these Tier I values. It is recommended that this approach be 
! incorporated into the screening and site-specific risk assessment for 
I AA-3. (Note: It is EPA's understanding that the TEQ approach has 
l been used by the DON for a number of other sites and we suggest 
I that the risk assessor contact Patricia Underwood for details.) , 

-----------~----.---------------.-.----------.---------I Although there were not used in the calculations of risk, the draft 
I document does contain calculations of "B(a)P equivalents" to 
I estimate potential exposures to the full range of PAHs under various 
! different exposure scenarios at the site. B(a)P equivalent 
I concentrations are calculated using relative potency values from the 
I second column of Table 8 (Le., "Estimated Order of Potential 
I Potencies of Selected PAH Based on Mouse Skin Carcinogenesis") 
I in the Provisional Guidance for Quantitative Risk Assessment of 
I Polycyclic Aromatic Hydrocarbons (page 17: EPAl600/R-93/089); 
! this approach is not consistent with the guidance in the cited 
I document. The provisional Guidance actually directs risk assessors 
I to use the 'order of magnitude' relative potency values presented in 
I the third column of Table 8 (Conclusions, page 8:EPAl600/R-

I Comment noted. 

I As stated, the risk will be lower using the "order of magnitude 
i "relative potency factors (RPFs). The B(a)p equivalents based 
I on the order of magnitude values will be added to the tables and 
I discussed in the uncertainty section. 

I 93/089). The text, "Deriving Toxicity Equivalence for B(a)P", implies i 
. __ . ___ . ___ . ___ . ___ .1 ________ 1.!b_~.Ll:!se _QU!1_~_~...P£~1r:QrrJ_~_~~_1}9_.f_q!!!!:!!!1_iL_~.:.L.!!Q!1.:_..:.gJQ§LQL _____ L______________________________________________ _______ ~ 
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Comment ! Sectionl 
No. I Page No. 

! 
! Comment 
! magnitude' RPFs) may have been at the request of DTSC. It is 
: recommended that this issue be clarified. 

I Response 

--1"4:- ----r Tahie-a=f2- T Itisrecommendeliftha"irefe-rencesbe providedfori"he CTexposure-j-comme-ntnote-d:----------- ---- ----------- - -- ----- -
i" assumptions presented in this table. i i Sources for the central tendency exposure (CTE) values chosen 

15. 
. - -...... ------~--- .. ;_' -=-c---

i Section i Dioxin Assessment-EPA's comment regarding the DON's 
! B.5.6 I approach of incorporating only 2,3, 7,B-tetrachlorodibenzo-dioxin 

I (2,3,7,B-TCDD) into risk calculations, thus ignoring without 
I reasonable scientific justification the toxicity of all other dioxin/furan 
I congeners, is essentially the same as we provided for the draft risk 
I assessment for Site 1 (24 August 2005). Dioxins and furans are a 
i series of highly toxic chlorinated organic compounds formed during 
I combustion. For risk assessment purposes, dioxins and furans are 
I not single analytes but rather a suit of closely related congeners, 
I many of which share a common mechanism of toxicity and 
i carCinogenicity, albeit with varying potencies. The current draft risk 
I assessment inherently makes the assumption that only one of the 
I dioxin/furan congeners found at the site-2.3.7.B-TCDD-
i contributes to cancer risk. This assumption is present in the risk 
I assessment by virtue of the fact that only the 2,3,7,8-TCDD 
! concentrations are included in the risk calculations. This assumption 
! is SCientifically unreasonable and directly conflicts with risk 
i assessment guidance and the standard-of-practice of both EPA and 
i California EPA. This approach also conflicts with the policy of the 
I World Health Organization (WHO) and the consensus of the global 
i scientific community. Since the risk assessment notes that this 
I approach "results in the underestimation of cancer risk" (page 8-
! 109), it appears that this is an attempt to downplay actual risks 
i posed by the contamination at the site. Regarding assessment of 
I risks from the full spectrum of dioxin-like compounds, EPA guidance 
I and the standard-of-practice for Superfund risk assessment are to 
I calculate a 2,3,7,8-TCDD-equivalent concentration using the WHO 
\ Toxicity Equivalence Factors and use this 'TEQ concentration; when 
I assessing risks or making comparisons to the dioxin PRG. It is 
! recommended that this approach be incorporated into the screening 

C:IDocuments and Settingslvarudhini.nandgiriIDeskloplAA-3 RTCs USEPA Draft RIFS_07202007 _rev01.doc 

! for each exposure factor will be provided . 

i Comment noted. 

I Risk estimates will be revised to include the dioxin TEQ, and will 
1 include the use of World Health Organization (WHO) TEFs as 
I appropriate. 
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; 

! and site-specific risk assessment for AA-3. (Note: It is EPA's 
, understanding that the TEO approach has been used by the DON 
I for a number of other sites and we suggest that the risk assessor 
I contact Patricia Underwood for detailS.) 

...................... _ ...... _ ............ __ ._ ..... ..i.-__________ ';.... ____ . _______ . __________________________ . ___ . ________________ ... __ ................. _. ___ ... _ ...... __ ...... _ 

16. 

17. 

18. 

Section 
8.S.6 

Section 
8.S.6, 
Polycyclic 
Aromatic 
Hydrocarbo 
ns 

Section 
8.S.6.1, 
Page 8-62 

I In accordance with the Region 9 policy on Cal/EPA toxicity values 
1 (see Comment 22 below) the screening assessment for lead at AA-3 
I 1 should be based on the Cal-modified PRG value of 1S0 mg/kg for 
I residential exposures instead of the EPA value of 400 mg/kg. It is 
I recommended that this issue be addressed in a revised risk 
i assessment. 

The situation for polycyclic aromatic hydrocarbons (PAHs) is exactly 
analogous to that for the dioxins/furans, namely the risk calculations 
are based on only a single PAH - benzo(a)pyrene (B(a)P) - and 
thus ignore without reasonable scientific justification the toxicity of all 
PAHs except for B(a)P. PAHs are a series of toxic polycyclic 
organic compounds formed during combustion. Many of the PAHs 
share a common mechanism of toxicity and carcinogenicity with 
varying potencies. The current draft risk assessment inherently 
makes the assumption that only one of the PAHs found at the site -
B(a)P - contributes to cancer risk. This assumption is present in 
the risk assessment by virtue of the fact that only the B(a)P 
concentrations are included in the risk calculations. This 
assumption is scientifically unreasonable and directly conflicts with 
specific risk assessment guidance and the standard-of-practice of 
both EPA, California EPA, and the consensus of the global scientific 
community. Since the risk assessment notes that this approach 
"results in the underestimation of cancer risk" (page 8-109), it again 
appears that this is an attempt to downplay actual risks posed by 
contamination at the site. It is recommended that PAHs be 
addressed in the risk assessment as per current practice. 

! Risk estimates using the Cal/EPA toxicity values will be 
, presented along with the risk estimates using toxicity values 
! recommended by U.S. EPA Region 9. Included in the Cal/EPA 
; evaluation is the recommended PRG of 1S0 milligrams per 
i kilogram (mg/kg) for lead. 

Comment noted. 

Risk estimates will be revised to include B(a)P equivalents. For 
the individual carcinogenic polycyclic aromatic hydrocarbons 
(PAHs), the RPFs, based on B(a)P equivalency, will be used to 
derive toxicity and estimate risk. A total B(a)p equivalent risk 
estimate will be provided based on the summation of those risks 
associated with B(a)P and the other carCinogenic PAHs. 

The estimated excess lifetime cancer risk arising from exposure to Comment noted. 
surface soils (0' - l' bgs) for the future residential exposure scenario 
are due primarily to arsenic and B(a)P; risk estimates for subsurface While natural and anthropogenic sources for B(a)P and other 
soil exposure are similar. Arsenic, which is present at carcinogenic PAHs may exist in the area near AA 3, the 

________ ._._..L _____ ,._.£9.!lcentratiolJ.~ cO!!lP.arabl~SU~§ck9.!.Q.und,...§ccQ!JB! for .§.gQlJ!.1L~QL_'_c_o_n_ce_n_t_ra_t_io_n_s_o_f _B_(a_)P_e_x_ce_e_d_t_h_e_a_n_th_ro_p_o_g_e_n_ic_le_v_e_l_fo_r __ _ 
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Comment ! Section/ i j 
_~il~-__ l _____ f>?gI:lN()· ! Comment _ _I Response 

rTheserisks--andB(aj-P-equivalentsa-ccountfor aboui2/3-orthe-soiC--1 Former M:':::C-=A-:-::::-S-=E::-I-:::Tc-or-o-:(=S7CN::-1 -:-19=-9'6). The published backg rou nd 

19. 

20. 

i risks. Is there any information available on the local or areal I value for MCAS EI Toro is less than the U.S. EPA Region 9 PRG 
I background concentration of B(a)P equivalents that could be used to ! of 62 micrograms per kilogram (ltg/kg). As a result, B(a)P is 
! put these PAH soil levels and associated risk estimates into - considered to be site-related. 
! context? It is recommended that this issue be addressed in a 
! revised risk assessment. 

----~~~--~---~~~---~-~~~~~~--~~~--~--~~~~~~-~~~~~~--~~~---
i Section ! Arsenic concentrations in ground water should be discussed in the ! Comment noted, but discussion of the MCl for arsenic will be 
I 8.5.6.3, I context of the newly revised MCl for arsenic of 10 ug/I. In this I presented in other sections of the RI Report. Risk estimates for 
i Page 8-74 i regard, arsenic concentrations at a number of monitoring wells ! arsenic are based on oral reference doses, oral slope factors, 
1 & 8-75 ! exceed the MCL. It may also be appropriate to discuss the ground- j and inhalation slope factors presented in IRIS. While final 
i I water arsenic levels in the context of naturally-occurring background I response action decisions for arsenic in groundwater will likely 

Tables 8-
13,8-14,8-
15, & 8-
16 

j levels. It is recommended that these issues be addressed in the i consider the MCl of 10 micrograms per liter (ltg/l) and the 
i draft final risk assessment. I background concentration, this groundwater standard is not 

! 
. !------_._-------------. 
! The manner in which the risk calculations for soil exposure are 
i presented in Tables 8-13,8-14,8-15, and 8-16 has the potential to 
l mislead the casual or unsophisticated reader as to the true 
i magnitude of the risk posed by the underlying scenarios. Each table 
, contains an individual row presenting risks summed across all PAHs 
! - labeled "Benzo(a)pyrene Equivalent" - and another summed 
I across a/l dioxin/furan congeners -labeled ''TotaI2,3,7,8-TCDD''. 
i The inclusion of these rows implies to the reader that these risks will 
I be included in the total risk estimate summed across all 
I contaminants in the tables. However, the totals presented for 
: "Incremental Lifetime Cancer Risk Including/Excluding Background" 
i do not include risk contributions from the summed PAHs and 
! dioxinlfuran congeners. For example, in Table 8-13, the RME 
! "Incremental Lifetime Cancer Risk Including Background" is stated 

1 relevant in the risk assessment since it is not included in the risk 
I calculations. 

i Arsenic concentrations in groundwater will be compared to 
! upgradient concentrations as well as data collected from the 
i entire station to provide a context with ambient concentrations. 
i 

; Comment noted. 

\ Risk estimates will be revised to include a B(a)P equivalent, 
i which is the total for B(a)P and all carcinogenic PAHs, as well as 
: a dioxin TEas, which is the total for 2,3,7,8-TCDD and all 
i carcinogenic TCDD congeners. 

i to be 2E-5. If one were to include the risks as presented in the table ' 
I for?lt()f.!b.Q.~~I?AHs_?'lcicii()?<lll![l!ran_C::QIl~nf::lrs f()!:~_~~Jbf::l_r~i? ____ -,I ______________________ _ 
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No. L PagE:l_!J.2, ___ ~--~q-f!1-~~QL.-----------------------------_________________________ ! r~e~pol1~E:l 
; , international scientific consensus regarding toxicity values, the risk : 

21. 

, , estimate doubles to 4E-5. It is recommended that these issues be ' 

, Tables 8-
15 & 8-16 

addressed in the draft final risk assessment. 

• It appears that the Region 9 PRG for residential soils (6.2E-2 mg/kg) 
• has been used for calculating the B(a)p risk for the Industrial 
- Receptor. It is recommended that this issue be addressed in a 

revised risk assessment. 

Comment noted. The correct PRG will be used. 

--- ---------------------;;:--::---:::-::---;--c=-; -------------- ------------------------------------ -------- --- ---- -------------------------------------------- ----- -----------------------
22. ! Section 8.6, ; EPA's comment regarding the DaN's approach to Cal/EPA toxicity i Risk estimates using the Cal/EPA toxicity values will be 

; Cal/EPA : values is the same as we provided for the draft risk assessment for : presented along with the risk estimates using toxicity values 
l Toxicity i Site 1 (24 August 2005). In cases where both agencies have : recommended by U.S. EPA Region 9. It is understood that 
l Values ! developed toxicity values and there is a significant difference : Cal/EPA toxicity values represent Tier III within the U.S. EPA 

! (usually interpreted to mean more than 4-fold) between those : hierarchy and that these values are peer-reviewed and not 
i values, there is a long-standing agreement between Region 9 and t provisional. A discussion will also be presented in Section 8.8.3, 
- Cal/EPA to use the more conservative (i.e., more "health- , Uncertainties in Toxicity Assessment. 

protective") toxicity value in Superfund risk assessment. In 
recognition of this policy, this agreement is noted in Section 2.4 of 
the Background Technical Document for the current Region 9 PRG 
Table and the table itself contains "Cal-Modified" PRG values for the 
relevant chemicals. Contaminants for which use of Cal/EPA toxicity 
values is most appropriate include: 

• arsenic, 
• lead, 
• naphthalene, 
• benzo(k)fluoranthene, 
• chrysene, 

, • trichloroethylene 
i It is also noted that the issue of primacy of state values was settled 
! by the EPA Administrator as a result of a Dispute Resolution 
i between Region 9 and DOD regarding Castle Air Force Base. The 
i Administrator determined that the State had the right to compel the 
! use of more stringent values and environmental standards for 
i facilities within their boundary. Furthermore, it is the Region's 
i opinion that the use of the Cal/EPA toxicity values is in DOD's long­
! term interest in many cases. Since newer Cal/EPA toxicity values 
i often represent more recent, qualitatively better science.l. it is likely 
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23. : Section 
8.6.2, 
Page 8-81 

, 

! gOl!ll!lent.. . . .... . ....... ... .............. ..... . . . . Resp9nse . 
i that EPA will similarly revise its toxicity values for the same 
i chemicals in the future. When this happens, the revised EPA 
i toxicity values will be incorporated into the 5-year review process 
i and, if sufficiently more conservative, may prompt a corresponding 
I revision of cleanup levels. Also note that OSWER Directive 9285.7-
i 53, Human Health Toxicity Values in Superfund Risk Assessments 
l identifies Cal/EPA toxicity values as Tier III toxicity values, not 
I "provisional" values. It is recommended that these issues be 
i addressed in the Draft Final Report. 
;-==-o-~------cc-
. EPA's comment regarding the DON's approach to construction/utility 
i workers is the same as we provided for the draft risk assessment for 
i Site 1 (24 August 2005). This site-specific risk evaluation makes the 
: assumption that a construction/utility worker's exposure duration is 3 
i years for the RME scenario and 1 year for the CT scenario. By 
! using these exposure duration values, the risk assessment 

inherently assumes that MCAS EI Toro is the only contaminated 
i property that a construction/utility worker receptor will ever work on; 
I this assumption is unrealistic. The fact that there are a number of 
! contaminated sites on the MCAS EI Toro property where 
i construction is anticipated in the future adds extra weight to the 
, importance of this issue (i.e., the same construction workers may be 
1 exposed at Site1, AA-3, etc., resulting cumulative exposure 
: durations much longer than are assumed in each site's individual 
i risk assessment). Given the general paucity of previously 
: undeveloped land in Southern California and the recent emphasis by 
i municipalities and government agencies to redevelop 'brownsfield'-
I type properties, it would be more reasonable to assume that 
i Southern California construction/utility workers routinely encounter 
i contaminated properties. Therefore, in order to generate a soil PRG 
: which achieves a given target risk level over a construction/utility 
: worker's career it would be more appropriate to assume that 50% 
! (RME) to 25% (CT) of that career involves work at contaminated 
i properties. Over a 25 year working career, the corresponding 
: exposure durations would be 12.5 years (RME) and 6.25 years (CT). 
, It is recommended that this issue be addressed in a revised risk 

The Navy acknowledges that a construction worker could 
encounter contamination at locations other than at Anomaly Area 
3 (AA 3). 

However, the Navy disagrees that this information should be 
reflected in exposure assumptions for AA 3 because this risk 
assessment focuses on incremental risks posed by AA 3 and 
does not attempt to estimate lifetime risks for construction 
workers (or other receptors) who, through exposure at other 
locations and lifestyle choices, are likely to have a significantly 
higher lifetime risk. No revisions will be made to the evaluation of 
the construction worker based on this comment. 
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Comment ! Sectionf : . 
; 

No. ~£~g~_t-JQ: __ ~ _Col11rY1E3nt ___________ _ ____________ _ 
i i assessment. 

! Response 
"1 

24. 

25. 

26. 

i Section See Comment 22 above. Comment noted. See Response to Comment No.22 above. 
! 8.7.3, 
; Page 8-108 

i Section 9, 
I General 

l 
; Section 9, 
~ General 

i As noted by the California Department of Fish and -:::G:-a-m-e-:(-:::C~A-=D-=F-:::G::-) --ii A"-tabfes and Appendices relaleia -fo-i-he-e-cologicalrisk-----------­
i (February 5, 2004), it is important to indicate on all tables whether i assessment will be updated with dry weight "dw" designations for 
I the soil analytical data is on a wet or dry weight basis. All soil data i soil and sediment data. Surface water data tables will show a 
I should be provided on a dry weight basis. Also, an indication of I "total" designation. 
! whether the surface-water data provided are on a dissolved or total 
i basis for inorganic analytes is needed. It is recommended that 
I these issues be clarified in the Draft Final Report. 
i 

; The ecological risk assessment describes the streams on- and off­
site as "intermittent", yet, the nature of the surface water on site is 
not discussed in the Physical Characteristics part of the document. 
It is recommended that verification that these streams are 
intermittent be provided and a description of the average time water 
occurs in these streams on an annual basis be added. 

; 

! 
--i ................. _ .......................................... __ ....... _ ............................ ____ .. _ .. _____ .... _~ _~__ _ ~ ___ .............. _ ... _ ...... __ . __ . _____ .... . 

; The following description will be added to Section 9.2.1.1. 

i "Agua Chinon Wash is located along the southeast boundary of 
I the site. It is represented on the USGS quadrangle map as a 
! broken blue line, indicating that it is an intermittent stream. A 
; USGS gaging station is located on the stream approximately 
; 1,000 feet downstream from the southeast corner of the site 
, (USGS Station Number 11048200). Gaging records show that 
: the stream flows in response to precipitation events with long 

~ i periods of no-flow during the year." 

27~-------! Section -T"The surface water maximum reportingITmitsshouldbe compared tOThe criteria will be checke-a and cad-mTu;n--will be updated to ---
! 9.2.2.1, I the California Toxics Rule Criteria (U.S. EPA, 2000) not the reflect the Cal. Toxics Rule Criterion continuous concentration. 

28. 

I Page 9-11 I NRWQC values. It is recommended that this correction be made All other criteria are correct California Toxies numbers. Use of 
! and that a determination of whether the change in these values the California Toxics Rule value for cadmium will not change the 

Section 
9.2.2.2 
Page 9-13 

I changes the results of the screening be provided in the Draft Final conclusions presented in the Draft RifFS. I Report. 

The statement is made that no organics were found in sediment. 
Table 6-31 lists petroleum hydrocarbons in one sample. It is 
recommended that this discrepancy be addressed. 

The text will be modified as follows: "No organic chemicals other 
than total petroleum hydrocarbon (TPH) mixtures were detected 
in Wash sediments. TPH as a mixture, lacks a sediment 
ecological screening value and was not assessed quantitatively." 

-=:;::----""'--:::--;:----;-==:--;::--....,.------------c----:---;-:-----·.,--,;7-:---------:--;-,:-
29. . Section EPA Region XI is cited instead of Region IX. It is recommended that The typing error will be corrected as recommended . 

. 9.2.3.1 
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Comment ! Section! ! i 
No. ! Page No. lc:omment._ .. .. . .. iRel)p()rl~e 

! Page9~15 i this correction be made. [ 
- .. --.--.- -~. - _ .. - _ .. -- - -- -l----.. -----~ -.-------.----.--.---- _.- ---------- - -.. ---.------- -- -._ .. - --~- .-------.. ---.----------.. -~ ... --------.. -----
30. ; Table 9-6 i The Navy response to comments of October 2003 included in the i The calculations in the November 2003 draft used the agreed-to 

. ! November 2003 draft of this document (i.e., Specific Comment #6) ; soil ingestion rate of 6 percent. This value will be updated in 
! states that the soil ingestion rate for the ornate shrew will be revised j Table 9-6. 
! to 6%. This revision is not reflected in this table. It is recommended 
i that this value be changed while doing the calculations for this 
: receptor and that the appropriate changes be made in this table for 
i the Draft Final Report. 

-:ff--------r Tabie-9~6-- ·[1'l1e-Navyresp-onse to comme-ntsofOctober 20-03inCiudecfintl1e--·--T The-caiculaiionsin-theNc)vember-io03draffus-ecfiheag-reed=to---
! November 2003 draft of the previous draft of this document (i.e., I soil ingestion rate of 9.3 percent for Towhee and Meadowlark 
I Specific Comment #8) states that the soil ingestion rate for the I exposures. The soil ingestion rate will be updated to 9.3 percent 
! woodcock is not representative of ground-feeding birds because of ! in Table 9-6. 
i its probing behavior. As noted in the comments prepared by the 
i CADFG (February 5, 2004), " ... a non-probing ground-feeding bird, 
! the wild turkey, was reported to have a soil ingestion rate of 9.3% 
i (Seyer et aI., 1994). Seyer et al. (1994) note that earthworms and 
i other soil invertebrates contain a significant amount of soil and 
! contribute to the estimated soil ingestion of soil invertebrate feeding 
! animals, such as the woodcock. Earthworm bioaccumulation 
! models (Sample et aI., 1999) are based on depurated worms and do 
i not account for soil exposure. Therefore, it is recommended that 
! soil ingestion rates for soil invertebrate feeding birds be based on 
i the proportion of their diet that is composed of soil invertebrates 
I (e.g., 10% for 100% soil invertebrate feeder; 7.5% for 75% soil 
i invertebrates in diet). The recent Eco-SSL (2003) effort used wild 
i turkey ingestion rates to model the mourning dove ingestion rate, 
! indicating the proposed 2% soil ingestion rate is an 
I underestimation." It is recommended that the Navy respond to this 
i comment by increasing the amount of soil in the diet for Western 
! meadowlark and spotted towhee to an appropriate amount as noted 
! above. 

- 32.---1 Section .: It is noted on the list of species found on site that the Pacific tree --;i-:T;:;h-e--:P::-a-c-;";ifi::-Ic treefrog is known to wander long distances from 
! 9.2.6.3, , frog exists here. Therefore, it must be assumed that the frog is 1 surface water sources, so it is not necessary to assume that it is 

____ -"!~age~:?6 __ J living_and breeding on the site. This assumQtion wQ!Jld reguire ! breeding on-site. It may breed in the Agua Chinon Wash area 
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Comment 1 Section! ; ! 
"Ji~ ____ ! Page No. i Comment ! Res.epnse_" __ " ___ """ ____ """ 

t-------lscreening agaiilsTtheCaTToxTcsCriteriaand theappropriate-----j adlacenTio the"site"dudngspr(ng raTils." STiice it is assumed that 
! literature parameters for this frog. It is recommended that this issue i the larval stage is the most sensitive to surface water chemicals, 

: I be addressed in the Draft Final Report. . the treefrog tadpole should be protected by Cal Tox Aquatic life 
, criteria. This screen is presented in Table 9-10. 

33. . t-seciTon-----, If the Pacific tree frog-is found on site that means that there is ' The shallowest groundwater at the site was measured in wells 

34. 

35. 

36. 

37. 

38. 

! 9.2.6.4, I enough water on the site through the breeding season (November i MW 05 and MW 08 at a depth of approximately 26.2 feet below 
! Page 9-26 I through July) to support reproduction. This would seem to imply that: ground surface (bgs). Figure 6-1 presents several cross sections 

! there is ground-water base flow to the creek and that there is : prepared for the site and demonstrates that groundwater does 
I exposure to ground water. It is recommended that either data to i not intersect the bottom of Agua Chinon Wash, thus the Wash is 
i support that ground-water base flow to the creek does not occur i a losing stream in the vicinity of AA 3. 
I during these months be provided or that screening against ground-
I water parameters be completed and presented in the Draft Final 
i Report. 

-i:-cS::-e-c-C:ti-on--+i In -regardto-Hazar«Ouotientsana-Tabie9-=-fo-;-asnotedpr9vTousTy~--r"the criterion- will beupdated as requested. "See ResponsetQ-
! 9.2.10.1, 1 the California Toxics Criteria should be used to screen for ! Comment 27 above. 
l Page 9-33 ! contaminants in California. It is recommended that this issue be 

I addressed. 

I Section 
; 9.3.3.3, 
: Page 9-46 
! Section 
i 11.3.1, 
! Page 11-4 

! Section 
i 11.3.2, 
! Page 11-4 

Section 
: 11.3.3, 
! Page 11-4 

tlntt-ie;-WStbuTiet-fi"iS-recommen«edthafihesite Eieingdiscussed-and'The Site name-will be corrected; the area of the site was correct. 
I the acreage involved be corrected. ' 

i The tables cited at the end of this section are provided in Appendix 
i H but are labeled as "A-#". It is recommended that this discrepancy 
; be corrected. 

Table numbering in Appendix H will be changecffrom 'A-#' to -­
'H-#'. 

, The tables cited at the ~nd of this section are provided in Appendix ,Table numbering in Appendix H will be changed from 'A-#' to 
, H but are labeled as "A~". It is recommended that this discrepancy "H-#'. 
! be corrected. 

r All of these regulations contain -overlapping requirements; therefore, 
I a table comparing the requirements at 40 CFR 258 and CCR Titles 
! 22 and 27 has been added to Appendix A ... " The table cited here is 
I Table A-7 in Appendix H of this report. It is recommended that the 

: The citation will be changed to read "All of these regulations 
I contain overlapping requirements; therefore, a table comparing 
i the requirements at 40 CFR 258 and CCR Titles 22 and 27 has 
i been added to Table H-7 of Appendix H ... " 

I citation here be clarified. 
~~----~~~----~~~ 

39. . Section The tables cited at the end of this section are provided in Appendix • Table numbering in Appendix H will be changed from 'A-#' to 
. , .. JJ:~:"~,_"""" __ 'J:I_ bout are_ Lab~l~(L~~'~~1E_:_Hi§".r:~f9ml!1_ef1de.d_ that th is _cjj~~!.t:P~Qf}, __ " 
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! Page 11-5 jbe corrected. 
----.----!..-------.----~--.------.. - -------------_ .. _-------._----------

40. . Section : This section identifies and screens technology types and process 
11.6.2, . options. The text describing many technologies (e.g., native soil or 
General ! single-layer covers, single-barrier cover system, surface soil sealing, 

i grading, etc.) suggests that these are potentially applicable at the 
. site and will be retained for further consideration. For other 

technologies (e.g., asphalt or concrete pavement, composite 
pavement and liner barriers, revegetation, clean closure, etc.) the 
discussion does not indicate whether these will be retained for 
further consideration. Finally, for some technologies (i.e., those 
under the waste consolidation, ICs/access restrictions, and 
monitoring headings) the discussion is presented in a manner that it 
would seem to suggest that these technologies will be required to be 
applied at the site. It is recommended that the text of this section be 
revised to clarify the issues raised above. 

!3e.sPC?t!!).(3. 
'H-#'. 

The presumptive remedy screening process identifies 
appropriate technologies that are combined into remedial 
alternatives. Screening criteria include effectiveness in 
accomplishing the remedial action objectives (RAOs), 
compliance with ARARs, and implementability. Section 11.6 will 
be revised to clarify whether technologies identified in the 
remedy screening process will be retained for further 
consideration in the remedial alternatives. 

A sentence will be added to the end of each technology 
description to clarify whether the technology type will or will not 
be retained for further consideration. The following technologies 
will be clarified as follows: 

A sentence will be added to the discussion of the asphalt or 
concrete pavement, composite pavement, and liner barrier 
technologies to state that these types of caps are not retained for 
further consideration as part of the remedial alternatives for 
AA3. 

A sentence will be added to the discussion of the grading, 
revegetation, ICs/access restrictions, monitoring, and clean 
closure technologies to state that these types of caps are 
retained for further consideration as part of the remedial 
alternatives for AA 3. 

- ---- - - -- --- ............. - .. ----- ., .............................. - . . .................... _-_._. -_ ..... . 
Section 
12.2.2, 
Pages 12-2 
& 12-3 

There is some discrepancy between what would occur with the 
existing monitoring wells at AA-3 under Alternative 2. It is stated 
that "five monitoring wells (four inside and one outside the debris 
limits) would be abandoned". Later in the section it mentions that 
"the results from the new monitoring well that was installed within the 
waste placement area and screened below the waste will verify if the 
waste is impacting ground water". Is this monitoring well an existing 
well? What monitoring wells would be abandoned under this 
alternative? It is recommended that these issues be clarified. 
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Comment ! Section! 
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i Comment i Response ~o-'_. ____ JJ'age No. 
l"The vegetatTVecoverlayerwolJid-becomposed -ofTi1e-fop two-feet-j-Asin-Alterrlatives3-c-ancf3d:iFie-iop two-feeioffhe exisiing-Tour~--­
l of existing soil cover, which would be removed and stockpiled prior . foot-thick soil cover would be removed and stockpiled for use as 

42. i Section 

43. 

12.2.3.3, 
Page 12-6 

I Section 
i 12.2.3.4, 
i Page12-11 

~ to compaction of the foundation layer and placement of the GCL." In topsoil for the vegetative cover in Alternative 3b. The text for 
1 Alternative 3b, the existing soil cover was to be part of the Alternative 3b will be revised to state this. 
I foundation layer and the vegetative cover layer was to be derived 
! from the proposed borrow source. As these two alternatives are 
i very equivalent in regard to the proposed components, why would 
! the existing soil cover be removed and stockpiled for use as the 
j vegetative cover layer in Alternative 3c and not in Alternative 3b? It 
\ is recommended that this issue be clarified. 

I - "The vegetative cover layer is composed of the top one to two feet 
I of existing soil cover, which would be removed and stockpiled prior 
I to compaction of the foundation layer and placement of the FML." In 
I Alternative 3b, the existing soil cover was to be part of the 
I foundation layer and the vegetative cover layer was to be derived 
I from the proposed borrow source. As these two alternatives are 
! relatively equivalent in regard to the proposed components, why 
! would the existing soil cover be removed and stockpiled for use as 

: As detailed in Alternatives 3c and 3d, the top two feet of the 
I existing four-foot-thick soil cover would be removed and 
I stockpiled for use as topsoil for the vegetative cover in 
i Alternative 3b. The text for Alternative 3b will be revised to state 
i this. 

; ! the vegetative cover layer in Alternative 3d and not in Alternative ; 
! I 3b? It is recommended that this issue be clarified. I 

4-.;r-----rfiibie13:'7--rUnder-fhe--critena"Overafi-ProtectTonofHumanHe-afthandTi1e-----TR~ti~g-~-~~les in-T~bl~--13=7~i-li-be ree~~i~~~d~~dr~~ised to be 
; ! Environment", Alternatives 3c and 3d are rated the same as i more representative. Rating scales will include Low Low-

45. 

I Alternative 4 - i.e., "high". While Alternatives 3c and 3d should rate ! Moderate, Moderate, MOderate-High, and High. ' 
I higher for this criteria than the other capping options due to the use 
i of a geosynthetic clay liner and a flexible membrane liner, 
I respectively, to enhance the Title 27 prescriptive cap, Alternative 4 
I is clean closure of the site. One would expect that clean closure 
I would have the highest rating of all alternatives for the "Overall 
I Protection of Human Health and the Environment" criteria. It is 
! recommended that the assigned ratings for these three alternatives 
! be reconsidered . 

i The rating for Alternatives 3c and 3d with respect to the 'Overall 
I Protection of Human Health and the Environment' criterion will 
! be revised to 'Moderate-High'; Alternative 4 will remain as a 
- 'High' rating. 

. ~ Tabie-13.:--rt-Onde-r-u;e-crffei-ia"-C-ong':-Term-EffeciivenElSS-ancfpermanence":--------l The rating will be reevaluated and revised for this criteria. 
; i Alternative 2 is rated as "moderate" while Alternative 3b, with 
, I relatively the same infiltration potential plus the potential for 

__________ 1 ~ desiccation .9..!J£ cr~..!5J.!l9..QL!!l~.s19L~rri~.l!om~ttl~me_nt iSJ:9~_~L 
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, 
; , 

No. Lpage No. Lg()_rl!I!1~I1L ________ ......... _ ... __ .. _ ..... __ ._ ... _ ..... _ .... _ ........ _._ .. _. _____ ._ ..... _ ......... _ ...... _ .. __ i Response ==---

46. 

47. 

: as "moderate-high". In reviewing the various alternatives for this 
! criteria, it would seem that Alternatives 2 and 3b have been 
i assigned ratings that tend to be higher than expected for "Long-
i Term Effectiveness and Permanence". It is recommended that the 
: assigned ratings for these two alternatives be reconsidered. 

-.... L _____________________ ._._. ___ . _____________ . ____ . ____ -!-' =:--,-----,---:---:-:--:=--:----:-::----:c=--:-:c--::-:-::-::-:-:----

! Table 13-7 i For Alternative 2 there are conflicting statements made under the I The statement under the 'Reduction of Toxicity, Mobility, or 
I criteria "Long-Term Effectiveness and Permanence" and "Reduction I Volume through Treatment' will be revised to state; 'Does not 
I of Toxicity, Mobility, or Volume through Treatment" with regard to I significantly reduce existing infiltration potential or production of 
j infiltration potential. It is recommended that this issue be clarified. j leachate'. 

! Table 13-i -! Under the criteria"Reduction of Toxicity, Mobility, or Volume through ~ Rating scales will be revised to be more representative. Rating 
, I Treatment", Alternative 2 is rated "low" which is the same rating as ! scales will include Low, Low-Moderate, Moderate, Moderate-

I that for the "no action" alternative. However, Alternative 2 would ' H' h d H' h ~ Ig, an Ig. 
i include the installation of landfill gas controls. It is recommended ' 

, I that the assigned rating for Alternative 2 be reconsidered. I The rating for Alternative 2 will be revised to 'Low-Moderate'. 

Under the criteria "Reduction of Toxicity, Mobility, or Volume through 
Treatment", the supporting information provided for Alternatives 3b, 
3c, and 3d are the same. However, Alternative 3b is rated lower 
than Alternatives 3c and 3d for this criteria. It is recommended that 
this discrepancy be clarified. 

Alternatives 3b, 3c, and 3d will be revised to a rating of 
'Moderate-High' . 

'1Table1~7 

49. I Table 13-7 .... lUnder-the crite-;:ia<;ReduCtion-ofToxiCity,--Mobility,-orVolume-throughTThe statement under Alternative 4 will be revised to state, "High 
i Treatment", the supporting information provided for Alternative 4 is i degree of reduction in toxiCity, mobility, and!or volume of debris 
I confusing. This alternative provides for clean closure of the site and I at the site due to the complete removal of debris." 
i would transfer these concerns to another location. The supporting 
i text does not portray these facts. It is recommended that this issue 
! be clarified. 

: The ratings provided under the "cost" criteria are inverse to those 
I provided in other MCAS EI Toro FS evaluations (e.g., Final FS 
i Addendum, OU 3A, IRP Site 8). In other FS documents the least 
j expensive alternative is rated as "low" and the most expensive as 

"high". It is recommended that this discrepancy be clarified. 

: For compatibility with evaluations presented in this and in other 
I documents prepared for MCAS EI Toro, the cost ratings will 
I remain as presented; lower-cost alternatives will be rated 
! relatively higher than higher-cost alternatives. 

-------- - ~--_:__c--_,___,__,---c---o-----,----:---=----,---;-=_c---c----:~-__cc_---,--o--_:__:_------:--:-----
51. ! Section : Some of the text in this section is poorly presented. For example, a I This section will be edited for clarity as recommended. 

! 13.3.1, i statement in the opening paragraph implies that the ICs and access 
____ -"1 J:)ageJ~~_3J_L~estrL~tion~ unde~~ternative ?-'!IIlll::?ssur~ thaJJD_ere wiJ!J:?!'l~) 
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i pathway for exposure to ground water". An edit of the text of this 
i section is recommended. 

! Response 

-52.------: Table 1 3:--iwhywouicliancifiTI-gas--;;:'-onitorii1g-be-i-ncfucfed-uri-de;.-Aiternative4,-i-Table-f:3=f6wiifbe-reviseci"io-fndicate thatTancifillg-as-mo-niioring 
10 ! clean closure? It is recommended that this issue be clarified. : is not included under Alternative 4. 
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1. section 3.7; The section states that at least one or more ground water Section 3.7.1 refers to Table 3-1, which is a summary of analytes 

2. 

Page 3-15 samples test above drinking water standards, likely the reported in groundwater at concentrations exceeding maximum 
and-16 maximum contaminant level (MCl) for that radionuclide contaminant levels (MCls). The results compiled in this table were 

i Section 6.5; 
Page 6-75 

concentrations. It is further states the exceedances are obtained as part of the investigation conducted by the Department of 
naturally occurring. Backup information to evaluate the the Navy (DON) in 1999 and 2000. The DON presented the results to 
information and decision for no further evaluation is not the regulatory agencies in a package titled: "Anomaly Area 3 
supported in the appendix to the report as it should be. Please Technical Information Package (OHM/IT 2000)". 

attach sufficient supporting information for the statement that The DON also conducted a Phase II evaluation of radionuclides in 
no further evaluation of radionuclide concentration ground 
water is required. groundwater at Sites 1, 2, 3, 5, and 17. The results of this Phase II 

evaluation were submitted to the regulatory agencies as a Technical 
Memorandum in December 2001 (Earth Tech 2001). This report 
(Earth Tech 2001) concluded that there was no evidence that the 
gross alpha and beta emissions reported at Former MCAS EI Toro 
were caused by Marine Corps activities. For Anomaly Area 3 (AA 3), 
using the California Department of Health Services guidance for 
evaluating radionuclides in drinking water sources, the reported 
concentrations would not trigger additional evaluation. In addition, 
based on a comparison of the upgradient and downgradient 
concentrations, debris placement activities have not impacted 
groundwater quality. 

j Groundwater was sampled only for contaminants of concern. 
! General minerals were not sampled regularly for total 
! assessment of the impact of the waste management unit on 
! the underlying groundwater and down gradient beneficial uses. 
i Since the site is a typical compliance site, a solid waste 
i landfill, regular sampling of general mineral parameters should 
i have occurred in addition to sampling contaminants of 
i concern. 

Groundwater monitoring at this site was conducted in accordance 
with the Agency-approved Removal Site Evaluation (RSE) Work Plan 
(Earth Tech 2002). The constituents analyzed were those that could 
potentially pose a threat to human-health and/or the environment. 
Results indicated that these constituents do not pose a threat to 
human-health and/or the environment. A review of concentrations of 
naturally-occurring constituents, namely metals, indicates that debris 
placement activities have not adversely impacted groundwater 
quality. To confirm this conclusion and in response to agency 
comments, the DON conducted a supplemental ninth round of 
groundwater monitoring for analytes including general minerals and 
metals from all wells at the site to evaluate whether debris placement 
has affected groundwater at the point of compliance. 

As detailed in the agency-concurred Sampling and Analysis Plan 
(SAP) Addendum No.1 to the RSE Work Plan, a statistical evaluation 
using DUMPStat and data from the supplemental ninth RSE 
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monitoring round (conducted in February 2007) and data from other 
basewide monitoring wells was conducted to assess whether there 
was a statistically significant release at the point of compliance at AA 
3. Groundwater samples were analyzed for volatile organic 
compounds (VOCs), semivolatile organiC compounds (SVOCs), total 
petroleum hydrocarbons (TPH), metals (filtered), and general 
chemistry parameters (including common cations and anions). 
Results from the statistical evaluation confirmed conclusions 
presented in the Draft Remedial Investigation (RI)!Feasibility Study 
(FS) Report, namely that there was no statistically significant release 
at the point of compliance. These recent monitoring results and 
statistical evaluation are presented in the Draft Letter Report, 
Anomaly Area 3, Supplemental Groundwater Monitoring at MCAS EI 
Toro, dated July 2007 . 

. _------.---.---.---- _. _._- ----.. _--_. __ ._- .. -- .-;:;:- -------.-----;-----\-::::--=::---;-;:::=:-:-:c;-:--:::-:--:---:-:~_:=___:_:_=____;__::_::_=::__--_:__--

3. Section 6.7, ; Surface water was sampled only for contaminants of concern, The Final RSE Work Plan for AA 3 (Earth Tech 2002) presents 

4. 

Page 6-113 I also. General minerals and or applicable parameters of sampling suites for all media that were investigated as part of the 

, ARARs 
i evaluation 

1 concern for assessing the waste management unit's impacts RSE. The Work Plan proposed that surface water would be sampled 
; on the down gradient or down stream beneficial uses and total and analyzed for a full suite of analytes including petroleum 
: maximum daily loads (TMDL) were not sampled. This hydrocarbons, volatile organic compounds (VOCs), semivolatile 

sampling should have occurred. The limited surface water organiC compounds (SVOCs), metals, and perchlorate (Pages 4-17 
sampling completed implies the general area is impacting and A-9 of the Final Work Plan). 
down gradient surface water quality. The sampling completed 

, was insufficient to demonstrate the waste management unit is Surface water analytical results were evaluated based on a 
, not impacting down water stream quality. comparison to groundwater quality criteria and upstream and 
; downstream concentrations. As noted in Table 6-29, the upstream 

and downstream concentrations of these constituents were 
comparable, indicating that AA 3 does not impact surface water in 
Agua Chinon Wash. 

··1 We continue to disagree with your selection of State 
I hazardous waste regulations for items such as groundwater 
! monitoring and water quality protection standard over State 
! solid waste regulations. This waste management unit is a solid 
! waste landfill, not a hazardous waste landfill. Yes, the State 
! regulations for hazardous waste landfills are in several 
_~ instances more stringent than those for solid waste landfills. 
I But, the State applies the regulations that are applicable for 

___ u..~Jyp.~.()L~~1~.Qi§QQ.~sLqfl!l.!b~_l!DJ!. \I"{~J.tQ._Il()HQQg_l!i. __ 

The selection of potential applicable or relevant and appropriate 
requirements (ARARs) for landfill closure and postclosure for 
remedial action at AA 3 including the requirements of Title 22 of the 
California Code of Regulations (22 CCR) (hazardous waste 
regulations) is based on the stringency comparison presented in 
Table A-7 of Appendix H. This stringency comparison was required 
since landfill closure and postclosure requirements in the three sets 
of regulations (Title 40 Code of Federal Regulations, Part 258 [40 
C.F.R. 258], 27 CCR, and 22 CCR) were considered to be potential 
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5. I Section 
! 13.3.2 Page 
i 13-32 

Comment 
that you have properly identified all the ARARs for a solid 
waste landfill regulated under Title 27 of the California Code of 
Regulations, 

! The groundwater investigation demonstrates that the landfill 
i has and is currently impacting the underlying groundwater 
I quality. The investigation also documents that waste is now or 
i has been in the groundwater or is located within five feet of the 
! underlying groundwater. All existing solid wastes landfill units 
i are required by the Title 27 of the California Code of 
! Regulation, Section 20240 (c) to have the base of the waste 
I separated by a minimum of five feet above the highest 
! antiCipated elevation of the underlying groundwater. All of the 
I alternatives evaluated in the feasibility study portion of the 
! report do not identify this regulatory requirement and do not 
I propose as part of the remedy actions to comply with the five­
! foot separation requirement. Therefore, we do not concur with 
I all remedial alternatives except Alternative 1 complies with our 
i applicable relevant and appropriate requirements. In our 
1 opinion, none of the remedial alternatives fully complies with 
i ourARARs. 
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Response 
ARARs for AA 3. In this context, it should be noted that per the 
National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP) preamble, the regulations of 22 CCR, division 4.5 are a source 
of potential federal ARARs for CERCLA response action at AA 3 (see 
Section 1.3.1 of Appendix H). 

The DON concurs that regulations at 27 CCR are a source of 
potential state ARARs for landfill closure and postclosure at AA 3. 
Therefore, consistent with the NCP, the requirements of 27 CCR 
identified by the state as potential state ARARs for AA 3 were 
compared to equivalent federal provisions at 22 CCR and 40 C,F.R 
258, and most stringent of the three regulations were identified as 
proposed ARARs for the remedial action. Any additional 
requirements of 27 CCR identified by the state as ARARs in a timely 
manner per the NCP (40 C.F.R. 300.400[g) and 40 C.F.R. 
300.430[e)[9)) will be evaluated by the DON for remedial action at 
AA3. 

The Navy disagrees that the 5-foot separation requirement speCified 
in 27 CCR Section 20240 constitutes potential ARAR for AA 3 
remedial action. The rationale for this determination is presented in 
Table A-6 of Appendix H and is described below. 

Since disposal of debris stopped at AA 3 prior to the effective date of 
27 CCR, the requirements of 27 CCR Section 20240(c) are not 
applicable. However, these requirements were evaluated to 
determine if they were potentially relevant and appropriate. This 
evaluation indicated that although the requirements at 27 CCR 
Section 20240 (c) are relevant, they are not appropriate at AA 3 since 
these requirements pertain to construction and operation of new 
landfills and operation of existing landfills. Although AA 3 was 
historically a debris disposal area, it is presently inactive and not in 
operation. Therefore, the 5-foot separation requirement between 
debris and the highest antiCipated groundwater level is not 
appropriate for AA 3. A requirement must be both relevant and 
appropriate in order to constitute an ARAR for a CERCLA site (40 
C.F.R. Section 300.400[g)[2)). If the requirement is relevant but not 
appropriate, such a requirement does not constitute an ARAR 
therefore, the re~ments at 27 CCR Section 20240 (c) were 
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6. : Appendix H, 
: Section 
: 2.2.1.2, 

Page H-2 

Comment 

_._._._--_. 
We do not concur With the statement that no remedial action IS 

required at Anomaly Area 3 site for surface water impacts. We 
do not believe the site's potential to impact surface water was 
completely and properly assessed. 
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C) 

Response 
determined not to be ARARs for AA 3. 

Based on results from groundwater monitoring conducted at the site 
under the RSE process, groundwater quality at the point of 
compliance has not been impacted by debris placement activities 
(see Response to Comment 2). In addition, with the exception of the 
no action alternative, each alternative has a groundwater monitoring 
program for assessing its effectiveness with respect to the following 
remedial action objectives (RAOs): Control run-on, run-off, and 
erosion, minimize infiltration and potential contaminant leaching to 
groundwater. 

As descnbed In Section 4.10 of the RifFS Report, surface water 
sampling was conducted as a part of the RSE at AA 3. The sampling 
locations for surface water runoff were designed to evaluate analyte 
concentrations in surface water at an upstream location and at a 
downstream location within Agua Chinon Wash. In accordance with 
the Agency-approved Work Plan (Earth Tech 2002), and similar to 
groundwater samples, surface water samples were analyzed for 
petroleum hydrocarbons, VOCs, SVOCs, metals, and perchlorate. 
Surface water sample results were evaluated based on a comparison 
to surface water quality criteria. The comparison indicated that only 
two metals, aluminum and chromium, were reported at 
concentrations exceeding their respective MCLs. However, as noted 
in Table 6-32 of the RifFS Report, the upstream and downstream 
concentrations of these constituents are comparable, indicating that 
AA 3 does not impact surface water quality in Agua Chinon Wash. 

In addition, remedial alternatives were developed with the objective of 
preventing surface water in the washes (including Aqua Chinon 
Wash) from contacting debris placed at the site. 

The DON believes that AA 3 does not impact surface water in Agua 
Chinon Wash and that the remedial alternatives proposed in the 
RifFS Report would protect surface water by minimizing the potential 
for buried debris at AA 3 to come in contact with surface water. The 
continued effectiveness of the selected remedy to isolate buried 
debris from surface water would be confirmed through the CERCLA 
5-year review process, as appropriate. 

Inspections included as a part of institutional controls (ICs) to assess 

C) 
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General Comment 

Reference: 

j whether the RAO relating to surface water protection is being met will 
! be added to the alternatives, as appropriate. 

.. . ..... _-----_ .... _ .... _ .... _-_ .... _ ............ _ .... __ . __ ................ ---_. __ ........ _-_ .... _-_ .......... _ .... _--_ .... __ .......... __ ... _ .... -.......... __ ... _--_ ... _ .... '-------------------------

.-........ -. __ . __ ........ _ ... _---_ ... _._._ ... _-_ ........ _ .... __ . __ ._-.... _ ... _ .... _-_._._ .... __ ....... _ ... _._._ ........ _-_._ ... __ ._-_ ...... _-_. __ ._ ......... ,----:;:---,----,---;--------------------
.. It should be noted, we have stated in our letters of January 26, i Comment noted. 
! 2004 and July 26, 2004 our disagreement with the 

determination that, Anomaly Area 3 is a CERCLA release site. 
We consider the site a compliance site, a solid waste landfill 
unit. Furthermore, we will not agree to inclusion under the 
Federal Facility Agreement of this site. We will not stand in the 
way of any site environmental benefit or improvements which 
result from CERCLA remedial actions. We will however, at the 
end of the CERCLA process hold the property owner 
responsible for compliance with our regulatory mandates for a 
solid waste landfill unit. 

Earth Tech, Inc. (Earth Tech) 2002. Final Work Plan, Removal Site Evaluation Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. Honolulu. August. 
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! Section! Page 

SOIT!!!1~-':!tNo. __ ~ No. . ............................... JG9r:n.r:n.~Q! ..................................... . ... ... . 
GENERAL COMMENT 

, 
; 

.J Response 

......................................... lin generaCihereportisverycomplete and accLJrate. However "'The text will be thoroughly reviewed; grammatical, ............. . 

! minor grammatical, spelling, and miscellaneous text errors : spelling, and miscellaneous text errors will be corrected. 
; exist. A thorough review is recommended. 

........................... _ ..... 3 ........................ H •••• _ ••••••••••••••••• H •••• H._ ••••• _ 

; ---_._-----_ ... _-_._-
SPECIFIC COMMENT 

2. Appendix H 
Applicable 
Relevant and 
Appropriate 
Requirements 
(ARARs) 

··T····Th·eH·ARAR an'a:lysTsH"js a"nH"ite-ra'five process~'-'Certain ARA"Rs 
1 may no longer apply or additional ARARs may become 
; apparent when the remedial alternatives are more fully 
! developed. 
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............. ! 

: Comment noted. 

; As the lead federal agency, the Department of the Navy 
, (DON) is responsible for identifying and evaluating 
; federal applicable or relevant and appropriate 

requirements (ARARs) for Anomaly Area 3 (AA 3). The 
ARARs identified by the state agencies in a timely 
manner per the National Oil and Hazardous Pollution 
Contingency Plan (NCP) (Title 40 of the Code of Federal 

• Regulations Sections 300.400[g] and 300.430[e][9]) will 
be evaluated as potential ARARs by the DON for 
remedial action alternatives at AA 3. 
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l Sectionl . .. 

_-f~!!Iment_t:-!Q., __ I" ~:~~o~o.· . "";"~;;~~~t a"nd" Waters" of the U.S. _ fhe"vegetation section should""' 1 "~~:~~gh~e "text regarding "the"pia-nts "in i:he"riparianzone .. j 
1 5.5.5.4 ! describe the commonly occurring mulefat (Baccharis salicifolia) and ! of Agua Chinon Wash will be added in Sections 5.5.5.4, 

I black willow (Salix goodingii) that occur along Agua Chinon Wash and i Wildlife Survey and 9.2.1.1, Vegetation. 
I the easterly side of AA 3. Mulefat is a facultative wetland species, ) 
I which are usually found in wetlands (67-99% probability). Black willow i 
~ is an obligate wetland species, which is almost always found in ; 
! wetlands. This comment applies to the same text in Section 9, 
! Screening Risk Assessment - Ecological. , 

__ ._. ____ •• __ • ____ • ___ ._ •• __ ~ o. . L .. _ ..... -.-.~. ~."' _ .......... _ ........ -._ ..... _._.- ......... __ .. ! 

J Wetlands and Waters of the U.S. - Please describe the: The potential wetlands on-al1doff~siteare"described in 
. characteristics of the disturbed wetland mentioned in Section 5.5.6.2 ; Sections 5.5.5.1 and 9.2.1.1. The mulefat scrub, where 

2. 

3. 

J Section 
5.5.5.4 

; and show the location of the wetland on the habitat map. This ! it occurs at the eroding gully to Agua Chinon Wash, was 
I comment applies to the same text in Section 9, Screening Risk l considered disturbed. The reference to disturbed 
I Assessment - Ecological. ' wetland will be removed from the text. 

i ......... _ ..... _._.M .. _~ "- I Section : Wetlands and Waters of the U.S. - DFG considers Aqua Chinon 
! 5.5.6.3 : Wash and the associated mulefat scrub to be a wetland, and thus the 

! Fish and Game Commission wetlands policy outlined in the ARARs, 
I submitted by DFG-OSPR on September 8, 2005, applies. Measures 
! should be taken to protect these sensitive areas to the extent 
. possible during the remediation effort. 

The Department of the Navy (DON) has noted that the 
Department of Fish and Game considers Agua Chinon 
Wash and the associated mulefat scrub to be a wetland. 
However, the California Fish and Game Commission 
(CFGC) Wetland Policy does not constitute potential an 
applicable or relevant and appropriate requirement 
(ARAR) for the remedial action at Anomaly Area 3 (AA 
3). In order for a state requirement to qualify as an ARAR 
under CERCLA, the requirement must be a state law or 
regulation and must be promulgated (of general 
applicability and legally enforceable). The CFGC 
Wetland Policy is not a promulgated regulatory 
requirement; therefore, it does not constitute a potential 
ARAR for the remedial action at AA 3. This is confirmed 
by the following CFGC comment relating to the scope of 
the Wetland Policy (CFGC 1994): 

"The Commission has found the policy and 
implementation procedures to be nonregulatory in 
nature. Their intended application is in those 
circumstances where the Department's role is advisory, 
as in, but not limited to, the application of the California 
Environmental Quality Act, National Environmental 
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Section 
9.2.3 

Section 
9.2.4 

Comment Response 
Protection Act, California Coastal Act, Clean Water At, 
and other applicable state and federal laws and 
regulations. " 

The Department of Fish and Game in their letter to DON 
(dated September 82005) listing potential ARARs for AA 
3 had the following comment about the CFGG Wetland 
Policy: 

"This policy is not a regulatory program and should be 
included as a TBC." 

This indicates that Department of Fish and Game agrees 
that CFGG Wetland Policy is not a potential ARAR. 
Additionally, since no area within AA 3 meets all three 
federal criteria for a wetland described in the U.S. Army 
Corps of Engineers (USACE) Wetlands Delineation 
Manual (USACE 1987), the DON has determined that 
the GFGC Wetland Policy does not constitute a to be 
considered (TBC) requirement for the remedial action at 
AA 3. The technical guideline in the USAGE Wetlands 
Delineation Manual is based on the wetland definitions 
promulgated by USACE and U.S. EPA. The United 
States Fish and Wildlife Service definition of wetland is 
not promulgated. 

Although CFGC Wetland Policy does not constitute 
potential ARAR or TBC for the remedial action at AA 3, 
measures will be taken to protect sensitive areas during 
potential response actions. 

Assessment Endpoints - The response to our Comment #3 regarding Table 9-4 will be updated as requested. 
Table 8-4 stated that the table would be modified to indicate that the 
assessments endpOints were survival, growth, and reproduction, 
rather than a decline in populations (see Appendix G). However, no 
changes were made to the current Table 9-4. Please make the 
change to Table 9-4. 

Selection of Representative Species - The response to our Comment Tables 9-6 and 9-13 will be updated to include data used 
#4 regarding tables 8-6 and 8-13 stated that the soil intake for the 

o ,,--', 
r " 
I . 
~ 
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Comment No. 

6. 

7. 

j Section! ! 
LJ)!'!9~.~2: ... _! Comment 
l i ornate shrew would be changed to 6 percent. However, no changes 

; were made to the current Tables 9-6 and 9-13. When risk calculations 
I for ornate shrew were spot checked, it was verified that 6% was used 
! as the soil ingestion rate. Tables 9-6 and 9-13 should provide the 
i correct inputs to the exposure models that were used. 

1"sect[on--··-·-1 Selection of Representative Species - The response to our Comment 
I 9.2.4 i #5 regarding Tables 8-6 and 8-13 stated that the soil intake for 

i ground feeding birds would be changed to 9.3 percent. When risk 
i calculations for the mourning dove were spot checked, it was verified 
i that 9.3% was used as the soil ingestion rate. Tables 9-6 and 9-13 
I should provide the correct inputs to the exposure models that were 
i used . 

. _ ..... ~._ .. __ i 
; Tables 9-6 i The tables show that the diet partition factor was adjusted to account 
! and 9-13 for soil ingestion rate. However, spot-checking of the risk calculations 

showed that the animal or plants made up 100% of the diet (Le., they 
were not adjusted to account for soil ingestion). These calculations 
are correct and the diet partition factors in Tables 9-6 and 9-13 
should be edited to match the exposure modeling. The species 
profiles in Appendix E.2.2 should also be consistent with these tables. 

~----------~' . 
8. 'Secti"on-"--'" For the mammal and bird toxicity reference values (TRVs), DFG-

9. 

9.2.7 and i OSPR requested (Comment #12) that alternate hazard quotients be 
Appendix E I calculated using BTAG values (Le., cadmium, cobalt and lead for 

Section 
9.2.10.2 

, mammals and, cadmium and lead for birds). Since surface soil 
I concentrations at AA 3 for these inorganics are within surface soil 
! background concentrations, these requested alternate hazard 
i quotient calculations were considered unlikely to alter remedial 
, decisions. Spot-checking of risk calculations for lead, using the Eco­
i SSL TRVs, indicated that risk estimates for birds and mammals were 
i reproducible. 

I Comparison of Surface Soil COPEC Concentrations with Plant and 
I Invertebrate Screening Concentrations - The text in this section does 
I not discuss the cumulative risks for polycyclic aromatic hydrocarbons 
I (PAHs) to plants and soil invertebrates. Based on Table 9-7, the 
I hazard index for this class of compounds is 4, indicating potential risk 
i may be associated with the PAH hotspot at HA 15. Cumulative risks 

Response 
in the calculation of the exposed dose. 

Tables 9-6 and 9-13 will be updated to include data used 
in the calculation of the exposed dose. 

Tables 9-6 and 9-13 will be updated to include data used 
in the calculation of the exposed dose. 

The Navy will continue to select TRVs using the 
hierarchy: U.S. EPA Eco SSL TRVs first, Navy-BTAG 
TRVs second, other peer reviewed sources third. 

The polycyclic aromatic hydrocarbons (PAHs) have been 
grouped into 2 groups based on toxicity relative to 
phenanthrene or naphthalene (lower toxicity Group 1) or 
benzo(a)pyrene (higher toxicity Group 2). 

The cumulative concentrations for each group will be 
compared to direct contact screening values to estimate 
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10. i Section 
! 9.2.10.6 

Comparison of Surface Water EPCs with Surface Water Screening 
Criteria - The response to General Comment #1 indicated that the 

! tables would be updated to indicate that surface water analytical data 
i for inorganics were from unfiltered samples (Le., total recoverable 
i metals). This has not been done in Table 9-10. Since the water 
I quality criteria are on a dissolved (i.e., filtered) basis for waters with a 
j hardness of 100 mgll, risks may be overestimated. However, since 
! only two water samples were taken during one sampling event, it is 
1 unclear how well the data represents overall site conditions. These 
, uncertainties should be noted in the text and any future surface water 
: monitoring plan should consider analyzing filtered samples to refine 
j risk estimate. 

! The Column labels in Table 9-10 will be updated to 
j indicate that the metals data are presented on an 
, unfiltered basis. 

A discussion of the potential over-estimation of risk 
because total metals were compared to dissolved criteria 
will be presented in Uncertainty section 9.2.11.2. 

) 

I 
\ 

.: _____ ._. ___ ._. __ . __ .:_ ......... __ ... ___ ._ .... ____ ._ .. _ .. __ ._._ .. _ .. _ ... __ .. _____ . __ .. __ ............ _ ... ____ .. __ ......... __ .. ___ . __ ._ .. ___ ........ __ .. ____ . __ i-_._._. ___ .. _ .. ______ ...... _ ...... ____ .. ___ . ___ ..... _ .. _ ...... _ ............ _. _______ . ____ ............... ____ .. __ .. 

11. 

12. 

13. 

(---"", 
"-.,--'.' 

: Section 
: 9.3.3.3 

: Section 
j 9.3.6.1 

· Refinement of TRVs - On page 9-46 it is stated that the area of Site 
· 1 is approximately 2.08 hectares (5.14 acres). Please correct the text 

to indicate the acreage for AA 3. Section 2.1 states that AA 3 
; encompasses 9 acres (3.6 hectares). 

j The area of the site is 5.14 acres. The text will be 
revised where appropriate. 

! Soil- The response to our Comment #19 regarding the incorrect unit i The correction will be made in Section 9.3.6.1. 
! for dioxin (Le., 9.9 mglkg should be 9.9 nglg) indicated that the text 
j would be corrected. The error remains in the text. ' 

\Appe;;diXi::,-~-ARA-R--E;"aluatjQn-~-T-he-boN rejected FiSii-lincTGame COde--sectio-n:--The substantiverequrrem-ents-Ofthe CaliforniliRsii-anci--· 
, 5650 as an applicable and relevant standard if DoN demonstrates i Game Code Section 5650(a) will be accepted as 
· that a CERCLA response action complies with substantive ARARs 1 potential ARARs for remedial action at AA 3. 
, administered by the State Water Resources Control Board ' 
1 (SWRCB)/Regional Water Quality Control Board (RWQCB), 
; specifically Water Code sections 13263,13269, and 13160, as 
; referenced in Fish and Game Code section 5650. DON has rejected 
, Water Code sections 13260, 13263, and 13267 as ARARs 
j administered by the SWRCB/RWQCB, and therefore has neglected 
, to demonstrate its willingness to comply with SUbstantive ARARs 
: administered by SWRCB/RWQCB. Fish and Game Code section 
! 5650 needs to be added as an ARAR. 
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Comment No. 
14. 

i Section! .. 
: Pa e No.: Comment 

Section ! General Response Actions - DFG-OSPR would like to pOint out that 
11.5 I institutional controls (ICs) such as signs and fencing do not restrict 

I exposure to ecological receptors. However, DFG-OSPR supports ICs 
I that would restrict exposure of burrowing animals or deep-rooted 
! shrubs to contaminants in the subsurface soils containing debris 
I (e.g., restrictions on excavations). 

Response 
Comment Noted. 
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GENERAL COMMENT 

---·-·-·-------r-·· 

i 
I 

-----~---------. 

I The risk assessment calculated risk and hazard indices based on 
! reasonable maximum exposure (RME) conditions and central 
i tendency exposure (CTE) conditions. However, the basis for the 
i assumed CTE conditions is not well-documented. It is 
i acknowledged that the exposure conditions for the 
i construction/utility worker, escorted visitor, agricultural worker, and 
I recreational user are site-specific, but the uncertainty is 
i compounded by introducing CTE conditions. In addition, HERD is 
! requesting additional information to support the data evaluation 
j process that resulted in the elimination of other COPCs except for 
i arsenic, iron and benzo(a)pyrene. Specific comments pertaining to 
i the data evaluation and other elements in the risk assessment are in 
! the following section. 

i'For'eadi-receptor'evaluated at'Anomaly Area '3(AA 3},iisks """j 
i were estimated under an average or central tendency exposure 
: (CTE) assumptions. The estimation of these risks requires the 
! use of values for various exposure factors that reflect average or 
t typical exposures. Therefore, the basis for many of the selected 
: values is a mean or median value in a range of possible , 
i outcomes. The source for each selected value will be included in I 
, the text. i 
i The site-specific risk-based evaluation (SSRBE) of surface soil, i 
l subsurface soil and sediment only include those chemicals that 
i exceeded Risk Based Screening (RBS) values derived from the 
1 residential Preliminary Remediation Goals (PRGs) as these 
! chemicals will be the resulting risk drivers such as arsenic, iron 
i and benzo(a)pyrene (B[a]P); while exposure to other chemicals 
: of potential concern (COPCs) will necessarily occur for all 
[ receptors, the concentration to which receptors are exposed (i.e. 
I exposure point concentration [EPCl) is sufficiently low that the 
i exclusion of these chemicals in the risk evaluation of the 
i construction worker, escorted visitor, agricultural worker and 
: recreational user will not dramatically alter final risk estimates. 
! Further discussion will be added to the uncertainty section 
i regarding this point. 

SPECIFIC COMMENTS 
---"----".""--'----"--",,--""r-=----;:---:=-----::---:-:---::-::;--:---::---==-:---:-:----::--:-:-~~-__rc=__=__:_:__:__---,--:::--;-:---:---:=----::---:-:::::-:-:=-=----

1. i Section I Sampling Reporting Limit Evaluation - This section cites the Risk The Risk Assessment Guidance for Superfund (RAGS) 
I 8.2.3.2 i Assessment Guidance Superfund (RAGS) (EPA, 1989) to support recommendation is to limit the effect of reporting limits for non-

, the elimination of chemicals with reporting limits that exceeded twice detected sample results in any calculation of an EPC. By 
the maximum detected concentrations. RAGS recommends the definition, removing the elevated reporting limits for non-detects 
exclusion of samples from the risk assessment if the elevated that are twice the maximum detected concentration will reduce 
reporting limits will result in an exposure pOint concentration (EPC) the variability of the data set and give a better EPC estimate 

i that is higher than the maximum detected concentration. This is based on the mean and any UCL 
i different from eliminating a chemical because its reporting limit is 
, higher than twice the detected concentration. HERD recommends 
i that the evaluation of elevated reporting limits be conducted 
i according to RAGS before chemicals, including polycyclic aromatic 

C:lDocumenls and SettingslvarudhinLnandgirilDeskloplAA-3 RTCs DTSC-HERD Draft RIFS_7-20-07 _rev01,doc 

Therefore, when a chemical was both detected and not detected 
in sample media, a proxy concentration of Y, the reporting limit 
was assigned when calculating exposure point concentrations 
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Comment i Sectionl 
No. __ Lp?9El_Nq,! Comment __ 

2. ·························-!-'Seciion 
: 8.3.3 

: hydrocarbons (PAHs), are eliminated from the risk assessment. 

: Please clarify the evaluation of petroleum hydrocarbons (PHC). 
. Table 8-1 shows that the screening criteria for PHC as diesel fuel, 
, gasoline, and motor oil are all 10 mg/kg. It is therefore, unclear why 

the presence of motor oils at Borehole Location LK026 at a 
maximum detected concentration of 160 mg/kg "resulted in the 
exclusion of one diesel fuel result in the surface soil." 

The approach of eliminating chemicals with detected concentrations 
that were closer to the method detection limits than the reporting 

, limits is not acceptable. Such data should have had a "J" qualifier 
and included in the calculation of the EPC. 

---_ .. - -

i Chemicals without Toxicity Values - HERD previously commented 
j on other reports submitted by the Navy regarding the use of a 
: surrogate compound in the event that a chemical does not have an 
i available PRG. The following compounds have been used in risk 
, assessments as applicable surrogates: 

• PRG of pyrene is a recommended surrogate for 
benzo(g, h, i)perylene 

• PRG based on the noncarcinogenic effects of naphthalene 
is a recommended surrogate for 2-methylnaphthalene 

• PRG for anthracene is a recommended surrogate for 
phenanthrene 

i The uncertainty associated with the use of surrogates can be 

C:lOocuments and SettingslvarudhinLnandgirilDeskloplAA-3 RTCs DTSC-HERD Draft RIFS_7-20-07 _rev01.doc 

c~ C) 

Response 
(such as the 95 percent UCL). If an analyte was not detected in 
the sample media, then it is not included in the risk assessment. 
The uncertainty associated with not including these non-detect 

, chemicals in the risk assessment has been added to the 
uncertainty section. Further clarification has been added. 

Motor oil was reported at 160 milligrams per kilogram (mg/kg) in 
surface soil at LK026. The presence of motor oil at this 
concentration (160 mg/kg) led to an elevated reporting limit of 
(100 mg/kg) for diesel at this location. The MDC of diesel in 

, surface soil was 39.5 mg/kg therefore this single non-detected 
~ sample result at a reporting limit of 100 mg/kg was removed from 
. the data set because it exceeded twice the MDC. 

No detected chemicals (including "J" qualified data) were 
eliminated from evaluation as a result of reporting limits 
exceeding twice the MDC. To clarify, reporting limits and their 
effects on the identification of COPCs and resulting EPCs, Table 
8-1 will be modified and restricted to non-detected chemicals . 

• Table 8-2 will continue to identify non-detected sample results for • 
, detected chemicals that were removed from the data set. The ' 

uncertainty associated with their removal is further addressed in 
the uncertainty section. 

The proposed surrogates (i.e., pyrene for benzo(g,h,i)perylene 
and anthracene for phenanthrene) have PRGs that are in 
general, an order of magnitude higher than the MDC for the 
analyte they are being used as a surrogate for, therefore their 
use would not have a significant effect on the overall risk 
quantitation. 2-methylnaphthalene was not detected in any of the 
nine subsurface soil samples; however, had it been detected, an 
oral reference dose of 0.004 mg/kg-day presented in IRIS would 
have been used. 
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Comment l Sectionl I 1 
Nq,__ _i _ Page No, .. L_<2QllJme.I1L _____________________________________________________________ L~espQJ'1se ................. ___ _ 

discussed in the uncertainty section. 

-3.----! Tatiles8~-! The footnotes state that the cross-mark in the Flag column indicates 
i 4 and 8-5 i that a chemical's maximum concentration is the reasonable 

4. : 'Section 
: 8.4.3.1 

I maximum exposure (RME)-EPC. However, these cross marks are Non-detected chemicals will be removed from these tables. 
! also present when a chemical did not have detected concentrations. 
i Please review these Tables and revise, if necessary. 
! 

~Tn-co-mpfeteEXposure-Pathways-:.-This section ldentifies-several----· i'heNavy believes thaiihe relative terms "significant;' and 
pathways as being "insignificant" relative to other exposure "insignificant" should not be eliminated due to the importance of 
pathways. These pathways include (a) bioaccumulation and describing exposure pathways that, while they may be potentially 
consumption of food contaminated with chemicals from subsurface complete, contribute little to the overall chemical intake as to be 
soil leachate, (b) dermal contact with and incidental ingestion of insignificant relative to other exposure pathways. While the 
surface water, (c) inhalation of VOCs in indoor air due to migration distinction between significant and insignificant is subjective, the 
from subsurface soil and groundwater. Since the term "significant" or ; qualitative comparative evaluation of exposure pathways is 
"insignificant" is somewhat subjective, please delete them from the important in providing adequate rationale for pathways chosen 
evaluation. If the COPCs do not have the potential to bioaccumulate, . for quantitative risk evaluation. 
this could be the rationale for an incomplete pathway. HERD 
recommends that the potential exposure pathways be defined as 
complete or incomplete based on the definition of a complete 
pathway. 

HERD does not agree with the elimination of the vapor intrusion 
pathway until the data are re-evaluated based on specific comment 
1. At this time, a low frequency of detection, i.e., one to three 
percent, is used to consider the vapor intrusion pathway as 
insignificant. This is a particular concern because Table 8-1 shows 
that the range of reporting limits for the VOC analyses consistently 
exceeded the groundwater screening criteria. HERD recommends 
that either one-half of the maximum reporting limit or the maximum 
detected concentration, whichever is higher, be subjected to a 
screening indoor air evaluation. As an example, the reporting limit 
for 1 ,2-Dichloroethane (DCA) was 5 ug/L. At one-half the reporting 
limit, the screening indoor air risk for 1 ,2-DCA is 2.2E-05. 

An evaluation of soil vapor migration and the potential inhalation 
of VOCs in indoor air will be added to the report and will include 
an evaluation of reporting limits. 

-- --_._-,-------------- .~---,-,--,----:---=-------".---:-----,---:-:----,--,------:--=------:---:--:--,-------------------j 
! Section Potentially Complete Exposure Pathways - The last bullet in this Comment acknowledged. 5. 
, 8.4.3.2 section indicates that inhalation of VOCs in groundwater by current 

onsite/offsite residents and future onsite residents will be evaluated. 
HERD agrees but notes that this statement contradicts the last bullet 

C;IDocuments and SetlingslvanudhinLnandgirilDesktoplAA-3 RTCs DTSC-HERD Draft RIFS_7-20-07 _rev01,doc 

The last two bullets in Section 8.4.3.1 have been removed since 
an evaluation of VOCs in soil and roundwater that have 
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Comment ; Sectionl ; 
Nq,__ .... Jp?gElNo._:. C:e>mrTIenL _ _ . _ ......... _ . ....... ....... .................. ....._ ...................................................................................... 1 Response 

. in Section 8.4.3.1 (Incomplete Exposure Pathways). Please delete . migrated into indoor air has been added. 
the last bullet from Section 8.4.3.1 for consistency. 

6. i Page 8- ! HERD recommends that the report addresses the high methane I Methane gas was reported iI, subsurtace soil at eighilocations 
! 38 ! levels detected in eight locations within the central portion of the ! within the central portion of the site. However these locations 
! I site. The Navy states that the presence of elevated methane levels I were not clustered, which would have indicated a locus of 

i (6,000 ppmv to 230,000 ppmv) is a negligible safety hazard because I methane gas accumulation. Based on the presence of non-
I the site is undeveloped "with little or no potential for vapor I detect locations interspersed among the eight detected locations, 
i accumulation to occur." Please provide additional discussion I the likelihood for a large area of significant methane 
i supporting the premise that methane will not accumulate in the . accumulation is considered low. 
I subsurface. . i In addition, concentrations of methane gas at the surface are low 

! and any potential contact/exposure with this gas would only 
i occur in areas where there would be soil disturbance. As 
i detailed in the letter to the California Integrated Waste 
I Management Board (CIWMB) (DON 2004), passive gas controls 
i would be a part of the remedy for the site. The design of the gas 
i control system will be such that it could be changed to active gas ' 

.... ____ .. __ Jfho;~~~~ if the threshold values are exceeded at the perimeter of [ 

7. '. Sectfon---;--EstimatfonofExp'osure-PoiniConcentraiions-:-'Pleaseexplain why • When conducting exposure evaluations for any receptor, the 
8.4.4 the same exposure point concentration is used in both CTE and reported concentrations of a chemical in soil do not change -

-8~---------r Page 8-
; 39 

RME risk characterization. CTE risk estimates typically apply the only the exposure pattern or conditions that define the exposure 
, average site concentrations whereas RME risk estimates apply the changes. The concentration to which any receptor is potentially 
! 95% UCL of the mean concentrations. Table 8-14 shows that the exposed (EPC) is expectedly an average concentration with 

number of detects for SVOCs is usually limited to one sample. If a . respect to all assumed exposure scenarios. This average 
: small data set is the rationale for using the same exposure pOint ; concentration does not change with exposure assumptions . 
. concentration, but modifying the CTE parameters, (Table 8-19), 
: please add this discussion to the text. The approach for using the UCL of the mean for both the 

reasonable maximum exposure (RME) and CTE scenarios 

: Dioxins and Furans - The TEFs for each dioxin/furan congeners are 
; presented in Table 8-6 and 8-7. Please correct the text stating that 
i the TEFs are in Tables 8-4 and 8-5. 

follows 1992 U.S. EPA Supplemental Guidance to RAGS: 
Calculating the Concentration Term. Memorandum from Larry G. 
Reed, Director of Hazardous Waste Site Evaluation Division, 
OERR, OERR 9285.7-081. June 22. 

Comment acknowledged. 

The text will be revised as requested. 

C:IDocuments and SeltingslvarudhinLnandgirilDeskloplAA-3 RTCs DTSC-HERD Draft RIFS_7-20-07 _rev01.doc 
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Comment l Section! I I 
No·jPCigeN9,_ L£91!l1!l.§!lL _________________ . ____ ._. ____ ._. _____ . ___ . ______ . _________ 1 Ji9§po_I1~~__ ___ ..........._ .................. _ _ __ 
9. , Tables 8- . Please revise the relative potency factors (RPFs) for the PAHs by Risk estimates using the Cal/EPA toxicity values will be 

i 8 through applying the following RPFs recommended by CalEPNOEHHA for presented along with the risk estimates using toxicity values 
. 8-11 other carcinogenic PAHs relative to benzo(a)pyrene: recommended by U.S. EPA Region 9. Included in the Cal/EPA 

B () th 0 1 evaluation is the recommended relative potency factors for 
enzo a an racene - . carcinogenic PAHs. 

Benzo(b)f1uoranthene - 0.1 
Benzo(k)f1uoranthene - 0.1 

· Chrysene - 0.01 
· Dibenz(a,h)anthracene - 0.34 

Indeno(1 ,2,3-cd)pyrene - 0.1 

Risk estimates using Cal/EPA toxicity values will be discussed in 
both the risk characterization sections of the Risk-Based Screen 
(RBS) and the SSRBE, and in the uncertainty section of the risk 

· assessment. 
· . 

10. : Page 8~- -~PleaseclarifY-thaTfurtherevalu-ation-iS-noTwa-rTantedTfthe-----------+-CommeniaCi(nowiedged~-----

11. 

12. 

i 54 cumulative, rather than the chemical-specific, cancer risk and . 
hazard index are at or below 10-6 and 1, respectively. . If incremental lifetime cancer risks and cumulative noncancer 

, Section 
, 8.5.1.1 

"lSection 
I 8.5.1.2.1 

· Toxicity Values - Please present a chemical's CalEPA-modified 
, toxicity value, when available, along with the EPA toxicity value. 

· hazard estimates for the residential receptor are below target 
levels of 10-6 and 1 respectively; then cancer and noncancer 
estimates are necessarily below target levels for other receptors 
that are potentially exposed to a lesser degree (i.e., receive a 
smaller chemical intake) such that the latter estimates are not 

: necessary. 

, The paragraph has been revised to more clearly indicate when 
, further evaluation of risks is needed beyond those presented for 
, the residential receptor. 

, The risk estimates using the Cal/EPA toxicity values will be 
· presented along with the risk estimates using the toxicity values 
, recommended by U.S. EPA Region 9. 

: Risk estimates using Cal/EPA toxicity values will be discussed in 
both the risk characterization sections of the RBS and the 

~ SSRBE, and in the uncertainty section of the risk assessment. 

[Deriving Toxicity Equivalence for Dioxins/Furans -Tt;e-report statesi Comment acknowledged. 
i that the comparison of the TEO concentration to the TCDD PRG 
I was excluded from the cumulative risk estimate because the TEFs i The Dioxin TEO will be included in all cumulative risk estimates. 
i derived by WHO are provisional. HERD does not agree with this 
i approach and recommends its inclusion on the cumulative risk 

estimate. 

C:IDocuments and SetlingslvarudhinLnandgirilDeskloplAA-3 RTCs DTSC-HERD Draft RIFS_7-20.Q7 _rev01,doc 
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_.~~:~ent J .~:~~o~~c! CQ~ment .... ____ ...... ...... .............._ _I Resp()nse 
13. . Table 8- Central Tendency Exposure Factors for Residents and Industrial . Comment acknowledged. 

12 Workers - Please provide the source/sources of the CTE values 
presented in this Table. Sources for the CTE values of various exposure factors will be 

included in this table and discussed in the text. 
~ .; 

-----,--,----..; ............... _-_ ....... _ ... '------------------------------------, .. . 
14. Tables 8- . Please include the comparison of the benzo(a)pyrene equivalent Comment acknowledged. 

15. 

13 ' concentration to the PRG in the risk estimate. 
through : The B(a)P equivalent will be included in all cumulative risk 
8-17 1 estimates. 

: Table 8- i Please indicate the source/sources of the following assumed CTE 'Comment acknowledged 
, 19 ' parameters of the construction/utility worker, escorted visitor, I . 

! agricultural worker, and recreational visitor: ;, Sources for the CTE values of various exposure factors will be 
, Inhalation rate ! added to the table and discussed in the text, as appropriate. 
, ! Where professional judgment was used in selecting an exposure 
i Soil ingestion rate i factor value (e.g., soil ingestion rate for the agricultural worker), a 

Fraction of soil ingested from the source j more complete rationale for the selection will be presented. 

Exposed skin surface area 

Exposure frequency and duration 

! Soil adherence factors 

I Realizing that most of the exposure conditions are site-specific, the 
! derivation of the exposure parameters is unclear. For example, the 
i soil ingestion rate for the agricultural worker was assumed to be 
I intermediate between occupational and child residential ingestion 
I rates. What is the basis for this assumption? It would seem that the 
I agricultural worker could be doing more active work than an 
I occupational worker or child resident. 

! Another example is the assumption that the expose skin surface 
I area of an agricultural worker is 30 percent than the assumed 3,300 
I cm2 assumed for an occupational worker. Based on the nature of 
i the activities of an agricultural worker, HERD recommends a skin 
I surface area of 5700 cm2

• If this was the basis for assuming that the 
i exposed skin surface area for an agricultural worker is equivalent to 
i 30 percent more than the occupational worker, please indicate in the 
! text. 

~ 

j Specifically for the agricultural worker, a soil ingestion rate was 
i assumed to be greater than a regular occupational worker 
! because of the nature of the work activity. However, due to the 
I typical mechanization of most agricultural equipment, expected 
1 soil ingestion rate would likely be lower than that for a child 
i resident because of the latter's closer proximity to soil and 
I expected behaviors such as playing or digging in soil that 
I increase a child's soil ingestion rate. The value of 150 mg/day is 
! the average between the expected soil ingestion rate for a 
I worker in the occupational setting and the child resident. 

I The basis for the skin surface area for the agricultural worker as 
i well as the other assumed exposure factors will be provided in 
i the table(s) and text, as appropriate. 
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Draft Remedial Investigation I Feasibility Study (RifFS) Report, Operable Unit 2C - Anomaly Area 3, Former Marine Corps Air Station (MCAS) EI Toro, California, 
December 2005 

Reviewer: Dr. Riz Sarmiento, Staff Toxicologist, Human and Ecological Risk Division, DTSC. Dated 31 January 2006 
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Comment i Sectionf 
,_~,q, __ ",, ____ LF'age,Ng,,! Comment 

16. Table 8- i HERD spot-checked the site-specific PRGs. The site-specific PRGs 

References: 

21 i for arsenic and benzo(a)pyrene, based on the RME conditions of an 
I constructionfutility worker, were duplicated by HERD if the EPA 
! Region IX toxicity values were used. If the CalEPA toxicity values for 
I arsenic are applied, the site specific PRG for arsenic is 0.8 mgfkg 
i compared to 4.42 mgfkg if the EPA toxicity values were used. HERD 

recommends that these differences be presented in the report. 

! .. _R~~RoQ.~.~._ ...... _ ........ __ .. _ ........ _ ........................... __ ... _____ .... __ ... _._._ ...... _ ............ _ .............. _ ..... _. ___ . ___ ~ __ .. ___ ._ ... ___ ._! 
, The risk estimates using the Calf EPA toxiCity values will be 

presented along with the risk estimates using the toxicity values 
recommended by U.S. EPA Region 9. A discussion will also be 
presented in Section 8.8.3, Uncertainties in Toxicity Assessment. 

Earth Tech, Inc. 2001. Technical Memorandum, Phase /I Evaluation of Radionuclides in Groundwater at Former Landfill Sites and the EOD Range, Marine Corps Air Station, EI Toro, 
California. December. 

--. 2002 Final Work Plan, Removal Site Evaluation Anomaly Area 3, Former Marine Corps Air Station, EI Toro, California. December. 

Department of Navy, 2004, Proposed Landfill Gas Control Measures and Postclosure Land use at Installation Restoration Program (IRP) Site 3, IRP Site 5 and Anomaly Area 3, 
Former Marine Corps Air Station, EI Taro, California. June 
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Mr. Richard Muza 
Remedial Project Manager 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE WEST 
1453 FFlAZEE RD. SU!TE Sllt 
SA/I DtEGO. CA!l21 08-431Q 

U.S. Environmental Protection Agency, Region IX 
75 Hawthorne Street, Mail Code SFD-8-1 
San Francisco, CA 94105-390 I 

Mr. Quang Than 
Remedial Project Manager 
Southern California Base Closure and Reuse Unit 
California Department of Toxic Substances Control 
Office of Military Facilities 
5796 Corporate Ave. 
Cypress, CA 90630-4700 

Mr. John Broderick 
Remedial Project Manager 
California Regional Water Quality Control Board 
3737 Main Street, Suite 500 
Riverside, CA 92501-3348 

5090 
Ser BPMOW.jtc/0162 

DEC 172007 

SUBJECT: RESPONSES TO ADDITIONAL COMMENTS ON THE DRAFT REMEDIAL 
INVESTIGATIONIFEASIBILITY STUDY (RlIFS) REPORT FOR OPERABLE 
UNIT -2C, ANOMALY AREA 3 (AA 3) FOR FORMER MARINE CORPS AIR 
STATION (MCAS) EL TORO, CALIFORNIA. 

Dear Base Realignment and Closure Cleanup Team Members: 

This letter transmits responses to additional comments on the draft RlIFS Report for AA 3 at fonner 
MCAS El Toro, California. AA 3 was fonnerly used as borrow area and for disposing of construction 
dehris from Sile 3. These additional commCl1lS, submitted by the California Department of Toxic 
Substances Control, are related to the risk assessment performed for the site. 

Please submit your comments, if any, by January 02, 2008. We would like to have a meeting on 
January 07,2008, to resolve any remaining issues with these responses, if necessary. If you have any 
questions regarding these responses, or would like to advise us of your availability for the meeting, please 
contact Mr. James Callian at (619) 532-0779 or me at (619) 532-0952. 

z~ 
RICK WEISSENBORN 
BRAC Environmental Coordinator 
By direction of the Director 
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PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE 
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING 

ADDRESS OF PRIVATE CITIZEN 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY o SAN DIEGO, CA 92132 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 
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Enclosure: 1. Responses to Additional Comments on the Draft Remedial InvestigationlFeasibility 

Study (RIfFS) Report, Operable Unit-2C, Anomaly Area 3, Fonner Marine Corps Air 
Station (MCAS) El Toro, California. December 2008. 

Copy to (w/encl): 
Ms. Marcia Rudolph 
Subcommittee Chair 
El Toro Restoration Advisory Board 
24922 Muirlands #139 
Lake Forest, CA 92630 

Copy to (w/o encl): 
Commander 
Attn: AC/S ENVIRON MGT 
Marine Corps Air Bases, Miramar 
P.O. Box 452001 
San Diego, CA 92145-2001 

Mr. Robert L. Woodings 
Community Co-Chair 
El Toro Restoration Advisory Board 
25550 Commercentre Drive, Suite 100 
Lake Forest, CA 92630 
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Responses to Comments on the Draft Remedial Investigation/Feasibility Study Report, Operable Unit 2C - Anomaly Area 3, Former Marine Corps Air Station EI Toro, 
California. Comments dated July 19, 2007. 

Reviewer: Riz A. Sarmiento, Ph.D., Staff Toxicologist, California Department of Toxic Substances Control, Human and Ecological Risk Division, Letter dated 19 August 
2007. 

Comment Section/Page Comment Response 
No, No. 

General Comments 

a. 

Specific Comments 

In response to HERD's request for the rationale behind the selection 
of chemicals of potential concern (COPC), the Navy indicated that 
selected COPCs are the analytes that exceede<i residential 
preliminary reme<iiation goals (PRGs). HERD had consistenUy stated 
that eliminating a chemical as a COPC because the chemical's 
concentration did not exceed its PRG is not a recommended 
approach because simultaneous exposures to more than one 
chemical is not taken into account. Risk based screening should not 
be used to limit chemicals identified as copes, In general, all 
detected chemicals (except essential nutrients and inorganics below 
site-specific background) should be identified as COPCs. 

Prior to proposing to drop a chemical from the risk assessment, the 
Navy should provide a list of ali detected chemicals (including 
detection frequency, limits of detection, mean, standard deviation, 
matrix in Ylhich the chemical was detected, location and date. 
Concluding that a chemical is not a risk driver because its 
concentration is below its residential PRG should be basad on how its 
chemical-specific risk relates to the cumulative risk. The Navy will 
provide a list of chemicals that they propose to exclude from the 
HHRA along with the rationale for doing so. The rationale should not 
be based on a "brighUine" approach (e.g. preliminary cancer risk:>1 E-
07, preliminary HQ>O.I). DTSC and Navy toxicolOgists should jointly 
review the list and agree on which detected chemicals (if any) can be 
excluded from the HHRA based upon toxicity criteria. 

Except for the response to specific comment #4, as ShOV.11 below. the 
remaining specific comments from HERD will be addressed in the 
revised report. 

All reported constituents were evaluated in the initial steps in the 
Navy's risk screening process. Tables 8-13 and 8--14 together present 
a summary of this risk screening ol/aluaVon. For completeness, 
Tables 8·13 and 8-14 will be revised to Include quantifications of 
respective cancer risks and hazard indexes (His) based on maximum 
reporte<i concentrations. These tables will also include a summation 
of the cumulative risks for other exposure scenarios using exposure 
point concentrations (EPCs). Results from these evaluations will 
enable risk managers to make decisions also based on the potential 
contributions of constituents reported at concentrations below their 
respective preliminary reme<iiatlon goals (PRGs), 

In general, constituents thai were reporte<i at concentrations below 
their respecti .... e PRGs have risks and/or His that are two orders of 
magnitude below thair point of departure for cancer risks (10-6) 
and/or HI threshold (1), respectively. This would not change the 
conclusions/etc. of the risk evaluation. 

An evaluation of reporting limits and screening criteria is provide<:! in 
Table 8·1. Tables 8-3, 8-4, and 8-5 provide summary statistics 
(detection frequency, distributional form. 95 percent upper confidence 
Hmit [UCL] and tM method used 10 compute the 95 percent UCL). 

It is the Navy's position thai an appropriate quantification of all 
reported constituents has been performed and the contributions from 
the constituents that were reported at maximum concentrations but 
below their respective PRGs were adequately accounted for in the 
recommendations made in the Report 

I--------,------------r----------------------------------------.----------------.~------ .. ---~ 
1. Section 

8.2.3.2, 
Sample 
Reporting 
Limit 
Evaluation 

Comment was addressed adequately. A concentration based on a Comment Noted. 
reporting limit that is more than twice the highest delected 
concentration is excluded from the calculation of the exposure point 
concentration (EPC). 

~ ____ ~ _________ l-___________________________ ~ ________________ . ________ - __ ~ 
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Comment 
No, 

SectionlPage Comment 
No. 

Response 

2. 

3. 

4. 

Section I The explanation addresses the commenl. 
8.3.3, 
Chemicals 

Comment Noted. 

without 
ToxiCity 
Values 

Tables 84 Comment wm be addressed by removing non-detects from the Tables. Comment Noted. 
and 8-5 

Section 
8.4,3.1. 
Incomplete 
Exposure 
Pathways 

HERD does not agree with the response that the 
significancelinslgnificance of a particular exposure pathway could be 
the justification for including/excluding a potentially complete 
exposure pathway from further evaluation. All potentially complete 
pathways, regardless of magnitude, should be included in the 
evaluation. The purpose of the risk assessment is to quantitatively or 
semiquantitativel)' evaluate the extent of exposure through all 
potentially complete pathways rathor than to intuitively or qualitatively 
conclude that a specific pathway will not change the total dose to a 
specific chemical. HERD maintains its recommendation to eliminate 
the term ·signiflcantH or ~jnsi9njficant: and to evaluate all potentially 
complete pathways. 

c 

The risk assessment tool<. these factors into account to establish if, for 
a specific exposure pathway there was a reasonable likelihood of it 
being significant or insignificant. To provide supporting rationale for 
which were considered to be significant or insignificant, the following 
text has been added to the first paragraph of section 8.4.3. In 
addition, the subsequent bullets were revised to more concisely 
rationalize indicate/state what is significant or inSignificant. 

• Although a receptor may be exposed through various pathways, the 
degrees of exposure from each of the pathways are not equal, such 
that some exposure pathways contribute more significantly (i.e., 
provide a higher relative contribution to the overall chemical intake or 
dose) while other pathways contribute so little to the overall chemical 
intake that they are considered insignificant. Factors that determine 
whether an exposu19 pathway is insignificant include: 

- the likelihood that the exposure is expected to occur; 

- f19quency with which the exposu19 is expected to occur; and 

- the level or deg1ge of exposure anticipated. 

Each of these factors is weighed for all potentially complete exposure 
pathways to determine those which a19 likely to contribute 
significantly to the overall risk and those exposure pathways which, 
though may be potentially complete, would contribute so little to the 
overall risk that they can be omitted from the quantitation of risks. Any 
exposure pathways identified as inSignificant relative to other 
Dathways is due its low probability of occurrence, a low frequency of 



/~ -

I ber 2007 
O""Llment Title: 

(" ( 
Response to I" I Comments Page 3 ( 

,~--------------------------------------------~---
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Comment I Section/Page Comment Response 
No. No. 

occutrence, and/or a low anticipated level of exposure. Tho rationales 
for making mese determinations are presented be/ow .• 

5. Section Comment adequately addressed. Comment Noted. 
8.4.3.2, 
Potentially 
Complete 
Exposure 
Pathways 

6. Page 8-38 Comment adequately addressed. Comment Noted. 

7. Section Comment addressed adequately. Comment Noted. 
8.4.4, 
Estimation of 
Exposure 
Point 
Concentratlo 
os 

8. Page 8·39, Comment adequately addressed. The cited Table numbers will be Comment Noted. 
Dioxins and revised for accuracy. 
Furans 

9, I Table 8·8 Comment adequately addressed. Commant Noted. 
through 8·11 

10. I Page 8·54 Comment will be addressed by clarifying the rationale that will support Commant Noted. 
further evaluation, 

11. Section Comment will be addressed by presenting risk estimates using both Cornmant Noted. 
8.5.1.1. Ca!EPA-rnodifled toxicily values along with the EPA toxicity values. 
Toxicity 
Values 
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Comment Section/Page Comment Response 
No. No. 

12. Section Comment addressed. The cumulative risk estimates will include the Comment Noted. 
8.5.1.2.1, dioxin TEQs. 
Deriving 
Toxicity 
Equivalence 
for 
DioxinS/Fura 
ns 

..... 
".-.~ 

13. Table 8-12, The sources of the CTE values will be presented. Comment NOled. 
Central 
Tendency 
Exposure 
Factors for 
Residents 
and Industrial 
Wor1<ers 

14. Tables 8-13 Comment will be incorporated by including the benzo(a)pyrene Comment Noted. 
through 8-17 equivalent concentration in the cumulative risk estimates. 

15. Table 8-19 Comment will be addressed by identifying the sources of the CTE Comment Noted. 
parameters for the construction/utility wor1<er, escorted visitor, 

I agricultural worker. and rocreatiOnal visitor. 

16. Table 8-21 I Comment will be addressed by presenting risk estimates based on Comment NOted. 
CaiEPA toxicity values as well as EPA's toxicity values. 

Discussion and Conclusions 
r--' 

Il. The rosponses are adequate and the RifFS Report will be revised to The RifFS Report will be revised as indicated in the Navy responses 
address HERD's comments. There is still a possibility that the risk above. Based on the responses to DTSC comments, the 
estimates could change after addressing HERD's comments on the quantification of indoor air risks will be incorporated into the Draft 
data evaluation, on the RPFs for the detected PAHs, and on the Final RifFS Report. The use of the updated PAH RPFs will not have 
rationale for eliminating chemicals from the human health risk an impact on the overall risk quantification and resultant conclusions. 
assessment. The responses did not address HERD'S 

With respect to methane, the RI concludes that it is restricted to the recommendation that the significant levels of methane detected in the 
central portion of the site be addressed. center of the site and is not reported in the perimeter well. The RI 

then recommends that response actions be evaluated for the 

I I 
elevated methane in the center of the site to ensure continued 
protection of human health and the environment. With the exception 
of the no-action alternative, all other re~nse action alternatives 

o 



/ 
I' 

_b_f!l_r_2_00_1 _________________ R_I1S--'p_O_fl_S_I1_t_o_i '----"_I_c;....o;....f7;....I_m;....e_n;....ts _________________ --.:P:....a=.:g~e:.....:..5...;;..c. '-.. /_1 _ 

DOl..:uim:mt Title: .~ 

Responses to Comments on the Draft Remediallnvestigation/Feasibility Study Report, Operable Unit 2C - Anomaly Area 3, Former Marine Corps Air Station EI Toro, 
Califomia. Comments dated July 19, 2007. 

Reviewer: Riz A. Sarmiento, Ph.D., Staff Toxicologist, California Department of Toxic Substances Control, Human and Ecological Risk Division, Letter dated 1 9 August 
2007. 

---- .. - ....••. '"~ ......... -.. -".----""-..... -

Comment Section/Pago Comment Response 
No. No. 

incorporate some fom) of land gas migration control. 
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1. INTRODUCTION 

Draft Final, RIfFS 
Anomaly Area 3 Appendix H 

This appendix identifies and evaluates potential federal and state of California applicable or relevant 
and appropriate requirements (ARARs) from the universe of regulations, requirements, and guidance 
and sets forth the Department of the Navy (DON) determinations regarding those potential ARARs 
for each response action alternative retained for detailed analysis in this remedial 
investigation/feasibility study (RIIFS) for Anomaly Area 3 (AA 3), located at the former Marine 
Corps Air Station (MCAS) El Toro, California. 

This evaluation includes an initial determination of whether the potential ARARs actually qualify as 
ARARs and a comparison for stringency between the federal and state regulations to identify the 
controlling ARARs. The identification of ARARs is an iterative process. The final determination of 
ARARs (no longer "potential" ARARs) will be made by the DON in the record of decision (ROD), 
after public review, as part of the response action selection process. 

1.1 SUMMARY OF CERCLA AND NCP REQUIREMENTS 

Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA) (42 United States Code [42 U.S.C.] Section [§] 9621[d]), as amended, states that 
remedial actions on CERCLA sites must attain (or the decision document must justify the waiver of) 
any federal or more stringent state environmental standards, requirements, criteria, or limitations that 
are determined to be legally applicable or relevant and appropriate. 

Applicable requirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state law 
that specifically address the situation at a CERCLA site. The requirement is applicable if the 
jurisdictional prerequisites of the standard show a direct correspondence when objectively compared 
to the conditions at the site. An applicable federal requirement is an ARAR. An applicable state 
requirement is an ARAR only if it is more stringent than federal ARARs. 

If the requirement is not legally applicable, then the requirement is evaluated to determine whether it 
is relevant and appropriate. Relevant and appropriate requirements are those cleanup standards, 
standards of control, and other substantive environmental protection requirements, criteria, or 
limitations promulgated under federal or state law that, while not applicable, address problems or 
situations similar to the circumstances of the proposed response action and are well suited to the 
conditions of the site (U.S. EPA 1988a). A requirement must be determined to be both relevant and 
appropriate to be considered an ARAR. 

The criteria for determining relevance and appropriateness are listed in 40 Code of Federal 
Regulations (C.F.R.) § 300AOO(g)(2) and include the following: 

• the purpose of both the requirement and the CERCLA action 

• the medium regulated or affected by the requirement and the medium contaminated or 
affected at the CERCLA site 

• the substances regulated by the requirement and the substances found at the CERCLA site 

• the actions or activities regulated by the requirement and the response action contemplated at 
the CERCLA site 

• any variances, waivers, or exemptions of the requirement and their availability for the 
circumstances at the CERCLA site 

• the type of place regulated and the type of place affected by the release or CERCLA action 

• the type and size of structure or facility regulated and the type and size of structure or facility 
affected by the release or proposed in the CERCLA action 

H1-1 



May200B 
Draft Final, RIfFS 
Anomaly Area 3 Appendix H 

• any consideration of use or potential use of affected resources in the requirement and the use 
or potential use of the affected resources at the CERCLA site 

According to CERCLA ARARs guidance (U.S. EPA 1988a), a requirement may be "applicable" or 
"relevant and appropriate," but not both. ARARs must be identified on a site-specific basis and 
involve a two-part analysis: first, a determination whether a given requirement is applicable; then, if 
it is not applicable, a determination whether it is both relevant and appropriate. It is important to 
explain that some regulations may be applicable or, if not applicable, may still be relevant and 
appropriate. When the analysis determines that a requirement is both relevant and appropriate, such 
a requirement must be complied with to the same degree as if it were applicable (U.S. EPA 1988a). 

Tables included in this appendix present each potential ARAR with an initial determination of 
ARAR status (i.e., applicable, relevant and appropriate, or not an ARAR). For the determination of 
relevance and appropriateness, the pertinent criteria were examined to determine whether the 
requirements addressed problems or situations sufficiently similar to the circumstances of the 
release or response action contemplated, and whether the requirement was well suited to the site. A 
negative determination of relevance and appropriateness indicates that the requirement did not meet 
the pertinent criteria. Negative determinations are documented in the tables of this appendix and 
are discussed in the text only for specific cases. 

To qualify as a state ARAR under CERCLA and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), a state requirement must be: 

• a state law or regulation, 

• an environmental or facility siting law or regulation, 

• promulgated (of general applicability and legally enforceable), 

• substantive (not procedural or administrative), 

• more stringent than federal requirements, 

• identified in a timely manner, and 

• consistently applied. 

To constitute an ARAR, a requirement must be substantive. Therefore, only the substantive 
provisions of requirements identified as ARARs in this analysis are considered to be ARARs. 
Permits are considered to be procedural or administrative requirements. Provisions of generally 
relevant federal and state statutes and regulations that were determined to be procedural or non­
environmental, including permit requirements, are not considered to be ARARs. CERCLA Section 
121(e)(1), 42 U.S.c. § 9621(e)(1), states "No Federal, State, or local permit shall be required for the 
portion of any removal or remedial action conducted entirely on-site, where such remedial action is 
selected and carried out in compliance with this section." The term on-site is defined for purposes of 
this ARARs discussion as "the areal extent of contamination and all suitable areas in very close 
proximity to the contamination necessary for implementation of the response action" (40 C.F.R. § 
300.5). 

Non-promulgated advisories or guidance issued by federal or state governments are not legally 
binding and do not have the status of ARARs. Such requirements may, however, be useful, and are 
"to be considered" (TBC). TBC (40 C.F.R. § 300AOO[g][3]) requirements complement ARARs but 
do not override them. They are useful for guiding decisions regarding cleanup levels or 
methodologies when regulatory standards are not available. 

Pursuant to U.S. EPA guidance (U.S. EPA 1988a), ARARs are generally divided into three 
categories: chemical-, location-, and action-specific requirements. This classification was developed 
to aid in the identification of ARARs; some ARARs do not fall precisely into one group or another. 
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ARARs are identified on a site basis for remedial actions where CERCLA authority is the basis for 
cleanup. 

As the lead federal agency, the DON has primary responsibility for identifying federal ARARs at the 
former MCAS EI Toro. Potential federal ARARs that have been identified for AA 3 RIIFS are 
discussed in Section A.l.2.2. Pursuant to the definition of the term on-site in 40 C.F.R. § 300.5, the 
on-station areas that are part of this action include the 9-acre area encompassed by AA 3 near Pusan 
Way and adjacent to the Agua Chinon Wash. Additionally, the areas in close proximity of AA 3 
including 100-foot buffer zone required to implement and maintain the selected remedy are 
considered to be the on-site boundary for this ARAR analysis. Groundwater and soil gas monitoring 
wells and lysimeters are, and any treatment conveyance systems are defined as "on-site." Elements 
of alternatives that include off-site disposal of waste such as the clean closure are considered to be 
off-site actions. Regulatory requirements that apply to off-site actions are not ARARs. Off-site 
actions (i.e., off-site disposal) are required to comply with applicable requirements only and are not 
required to comply with relevant and appropriate requirements identified as ARARs for on-site 
actions. 

Identification of potential state ARARs was initiated through DON requests that the California 
Environmental Protection Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) 
identify potential state ARARs, an action described in more detail in Section A.l.2.3. Potential state 
ARARs that have been identified for AA 3 are discussed below. 

1.2 METHODOLOGY DESCRIPTION 

The process of identifying and evaluating potential federal and state ARARs is described in this 
subsection. 

1.2.1 General 

As the lead federal agency, the DON has primary responsibility for identification of potential 
ARARs for AA 3. In preparing this ARARs analysis, the DON undertook the following measures, 
consistent with CERCLA and the NCP: 

• identified federal ARARs for each response action alternative addressed in the RIlFS, taking 
into account site-specific information for AA 3 

• reviewed potential ARARs identified by the state to determine whether they satisfy 
CERCLA and NCP criteria that must be met in order to constitute state ARARs 

• evaluated and compared federal ARARs and their state counterparts to determine whether 
state ARARs are more stringent than the federal ARARs or are in addition to the federally 
required actions 

• reached a conclusion as to which federal and state ARARs are the most stringent and/or 
"controlling" ARARs for each alternative 

The remedial action objectives (RAOs) developed for AA 3 are: 

• Prevent direct contact with the buried debris 

• Control runoff and erosion 

• Minimize infiltration and potential contaminant leaching to groundwater 

• Prevent surface water in washes from contacting the buried debris 

• Prevent the landfill gas from migrating to and beyond the established 100-foot buffer 
zone 
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Remedial action alternatives retained for detailed analysis in this RI/FS are designed to accomplish 
these RAOs and include the following: 

• Alternative 1: No Action 

• Alternative 2: Limited Grading, Monitoring and Institutional Controls 

• Alternative 3: Containment, Monitoring and Institutional Controls 

o Alternative3a: Containment with Evapotranspiration Cover 

o Alternative3b: Containment with Title 27 prescriptive Cap 

o Alternative3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FML) 

o Alternative3d: Containment with Modified Title 27 prescriptive cap with 
Geosynthetic Clay Liner (GCL) 

• Alternative 4: Clean Closure and Groundwater Monitoring 

1.2.2 Identifying and Evaluating Federal ARARs 

The DON is responsible for identifying federal ARARs as the lead federal agency under CERCLA 
and the NCP. The final determination of federal ARARs will be made when the DON issues the 
ROD. The federal government implements a number of federal environmental statutes that are the 
source of potential federal ARARs, either in the form of the statutes or regulations promulgated 
thereunder. Examples include the Resource Conservation and Recovery Act (RCRA) , the Clean 
Water Act (CWA), the Safe Drinking Water Act (SDW A), the Toxic Substances Control Act 
(TSCA), and their implementing regulations. See NCP preamble at 55 Federal Register (Fed. Reg.) 
8764-8765 (1990) for a more complete listing. 

The DON reviewed the proposed response action and alternatives against all potential federal 
ARARs, including but not limited to those set forth at 55 Fed. Reg. 8764-8765 (1990), in order to 
determine if they were applicable or relevant and appropriate using the CERCLA and NCP criteria 
and procedures for ARARs identification by lead federal agencies. 

1.2.3 Identifying and Evaluating State ARARs 

The process of identifying and evaluating potential state ARARs by the state and the DON is 
described in this subsection. 

1.2.3. 1 SOL/efTA TlON OF STATE ARARs UNDER NCP 

The United States Environmental Protection Agency (U.S. EPA) guidance (U.S. EPA 1988b) 
recommends that the lead federal agency consult with the state when identifying state ARARs for 
response actions. In essence, the CERCLAlNCP requirements at 40 C.F.R. § 300.515 for response 
actions provide that the lead federal agency request that the state identify chemical- and location­
specific state ARARs upon completion of site characterization. The requirements also provide that 
the lead federal agency request identification of all categories of state ARARs (chemical-, location-, 
and action-specific) upon completion of identification of remedial alternatives for detailed analysis. 
The state must respond within 30 days of receipt of the lead federal agency requests. The remainder 
of this subsection documents the DON's efforts to date to identify and evaluate state ARARs. 

The DON followed the process set forth in 40 C.F.R. § 300.515 and Section 7.6 of the Federal 
Facilities Agreement (FF A) for remedial actions in seeking state assistance with identification of 
state ARARs. 
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1.2.3.2 CHRONOLOGY OF EFFORTS TO IDENTIFY STATE ARARs 

Appendix H 

The following chronology summarizes the DON's efforts to obtain state assistance with identification 
of state ARARs for the response action at AA 3. Key correspondence between the DON and the state 
agencies relating to this effort has been included in the Administrative Record (AR) for this RIlFS. 

The DON formally requested state chemical-, location-, and action-specific ARARs for AA 3 on 22 
July 2005. Letters were sent to the DTSC and Santa Ana Regional Water Quality Control Board 
(RWQCB) soliciting ARARs based on site characterization summary and preliminary remedial 
alternatives provided to the agencies by the DON. Following the DON solicitation for ARARs from 
DTSC, DTSC requested ARARs from other state and local agencies. 

The DON received letters from DTSC (dated 8 and 20 September 2005) providing list of potential 
ARARs from the following agencies: 

• DTSC 

• California Department ofFish and Game (letter dated September 82005) 

• Air Resources Board (letter dated 14 August 2005) 

• South Coast Air Quality Management District (SCAQMD) (letter dated 18 August 2005) 

In addition, the DTSC included potential ARARs identified by the California Integrated Waste 
Management Board (CIWMB) for post closure care on landfills, IRP Sites 3 and 5 at the former 
MCAS El Toro. The Santa Ana RWQCB provided a list of potential state ARARs to the DON in a 
letter dated 28 September 2005. 

The list of potential ARARs from DTSC and RWQCB included chemical-, location-, and/or action­
specific ARARs and TBC state advisories, guidances, and criteria. SCAQMD and Air Resources 
Board identified SCAQMD rules and regulations as potential ARARs. The list for California 
Department of Fish and Game included location and action-specific ARARs and TBC requirements. 
An evaluation of all these potential ARARs including the ARARs identified by the CIWMB for IRP 
Sites 3 and 5 is presented in this appendix. 

1.3 OTHER GENERAL ISSUES 

General issues identified during the evaluation of ARARs for AA 3 are discussed in the following 
subsections. 

1.3.1 General Approach to Requirements of the Federal Resource Conservation and Recovery Act 

RCRA is a federal statute passed in 1976 to meet four goals: protection of human health and the 
environment, reduction of waste, conservation of energy and natural resources, and elimination of 
the generation of hazardous waste as expeditiously as possible. The Hazardous and Solid Waste 
Amendments of 1984 significantly expanded the scope of RCRA by adding new corrective action 
requirements, land disposal restrictions (LDRs), and technical requirements. RCRA, as amended, 
contains several provisions that are potential ARARs for CERCLA sites. 

Substantive RCRA requirements are applicable to response actions on CERCLA sites if the waste is 
a RCRA hazardous waste, and either: 

• the waste was initially treated, stored, or disposed after the effective date of the particular 
RCRA requirement; or 

• the activity at the CERCLA site constitutes treatment, storage, or disposal as defined by 
RCRA (U.S. EPA 1988a). 
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The preamble to the NCP indicates that state regulations that are components of a federally 
authorized or delegated state program are generally considered federal requirements and potential 
federal ARARs for the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990]). The state of 
California received approval for its base RCRA hazardous waste management program on 23 July 
1992 (57 Fed. Reg. 32726 [1992]). The state of California "Environmental Health Standards for the 
Management of Hazardous Waste," set forth in Title 22 California Code of Regulations, Division 4.5 
(Cal. Code Regs. tit. 22, div. 4.5), were approved by U.S. EPA as a component of the federally 
authorized state of California RCRA program. On 26 September 2001, California received final 
authorization of its revised State Hazardous Waste Management Program from U.S. EPA (63 Fed. 
Reg. 49118 [2001]). 

The regulations of Cal. Code Regs. tit. 22, div. 4.5 are, therefore, a source of potential federal 
ARARs for CERCLA response actions. The exception is when a state regulation is "broader in 
scope" than the corresponding federal RCRA regulations. In that case, such regulations are not 
considered part of the federally authorized program or potential federal ARARs. Instead, they are 
purely state law requirements and potential state ARARs. 

The U.S. EPA 23 July 1992 notice approving the state of California RCRA program (57 Fed. Reg. 
32726 [1992]) specifically indicated that the state regulations addressed certain non-RCRA, state­
regulated hazardous wastes that fell outside the scope of federal RCRA requirements. Cal. Code 
Regs. tit. 22, div. 4.5 requirements would be potential state ARARs for such non-RCRA, state­
regulated wastes. 

A key threshold question for the ARARs analysis is whether the contaminants at AA 3 constitute 
federal hazardous waste as defined under RCRA and the state's authorized program or qualify as 
non-RCRA, state-regulated hazardous waste. A discussion of waste characterization is included in 
Section AlA. 

1.4 WASTE CHARACTERIZATION 

Selection of ARARs involves the characterization of wastes as described below. 

1.4.1 ReRA Hazardous Waste Determination 

Federal RCRA hazardous waste determination is necessary to determine whether a waste is subject 
to RCRA requirements at Cal. Code Regs. tit. 22, div. 4.5 and other state requirements at Cal. Code 
Regs. tit. 23, div. 3, Chapter (ch.) 15. The first step in the RCRA hazardous waste characterization 
process is to evaluate contaminated media at the site(s) and determine whether the contaminant 
constitutes a "listed" RCRA waste. The preamble to the NCP states that " ... it is often necessary to 
know the origin of the waste to determine whether it is a listed waste and that, if such documentation 
is lacking, the lead agency may assume it is not a listed waste" (55 Fed. Reg. 8666, 8758 [1990]). 

This approach is confirmed in U.S. EPA guidance for CERCLA compliance with other laws (U.S. 
EPA 1988a) as follows. 

To determine whether a waste is a listed waste under RCRA, it is often necessary to know 
the source. However, at many Superfund sites, no information exists on the source of 
wastes. The lead agency should use available site information, manifests, storage records, 
and vouchers in an effort to ascertain the nature of these contaminants. When this 
documentation is not available, the lead agency may assume that the wastes are not listed 
RCRA hazardous wastes, unless further analysis or information becomes available that 
allows the lead agency to determine that the wastes are listed RCRA hazardous wastes. 

RCRA hazardous wastes that have been assigned U.S. EPA hazardous waste numbers (or codes) are 
listed in Cal. Code Regs. tit. 22, § 66261.30-66261.33. The lists include hazardous waste codes 
beginning with the letters "F," "K," "P," and "U." 
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Knowledge of the exact source of a waste is required for source-specific listed wastes ("K" waste 
codes). Some knowledge of the nature or source of the waste is required even for listed wastes from 
nonspecific sources, such as spent solvents ("F" waste codes) or commercial chemical products ("P" 
and "U" waste codes). These listed RCRA hazardous wastes are restricted to commercially pure 
chemicals used in particular processes such as degreasing. 

P and U wastes cover only unused and unmixed commercial chemical products, particularly spilled 
or off-specification products (U.S. EPA 1991a). Not every waste containing a P or U chemical is a 
hazardous waste. To determine whether a CERCLA investigation-derived waste contains a P or U 
waste, there must be direct evidence of product use. In particular, all the following criteria must be 
met. The chemicals must be: 

• discarded (as described in 40 C.F.R. § 261.2[a] [2]), 

• either off-specification commercial products or a commercially sold grade, 

• not used (i.e., soil contaminated with spilled unused wastes is a P or U waste), and 

• the sole active ingredient in a formulation. 

Available historical information and investigations conducted as a part of removal site evaluation 
(RSE) indicate that predominantly construction-related debris with trace levels of domestic refuse 
are present at AA 3. No documentation of past disposal practices was found that would serve to 
classify the sources of soil and groundwater contamination at AA 3 with respect the RCRA waste 
listings. Therefore, DON has made the determination that the mere presence of volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), dioxins, and metals should not 
classify AA 3 contaminated soil or groundwater as RCRA listed hazardous waste. By extension of 
this reasoning, the residuals generated during remedial action will not be classified as RCRA-listed 
hazardous waste either. 

The second step in the RCRA hazardous waste characterization process is to evaluate potential 
hazardous characteristics of the waste. The evaluation of characteristic waste is described in U.S. 
EPA guidance as follows (U.S. EPA 1988a). 

Under certain circumstances, although no historical information exists about the 
waste, it may be possible to identify the waste as RCRA characteristic waste. This is 
important in the event that (1) remedial alternatives under consideration at the site 
involve on-site treatment, storage, or disposal, in which case RCRA may be 
triggered as discussed in this section; or (2) a remedial alternative involves off-site 
shipment. Since the generator (in this case, the agency or responsible party 
conducting the Superfund action) is responsible for determining whether the wastes 
exhibit any of these characteristics (defined in 40 C.F.R. § 261.21-261.24), testing 
may be required. The lead agency must use best professional judgment to 
determine, on a site-specific basis, if testing for hazardous characteristics is 
necessary. 

In determining whether to test for the toxicity characteristic using the extraction 
procedure (EP) toxicity test, it may be possible to assume that certain low 
concentrations of waste are not toxic. For example, if the total waste concentration 
in soil is 20 times or less the EP toxicity concentration, the waste cannot be 
characteristic hazardous waste. In such a case, RCRA requirements would not be 
applicable. In other instances, where it appears that the substances may be 
characteristic hazardous waste (ignitable, corrosive, reactive, or EP toxic), testing 
should be performed. 
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Hazardous waste characteristics, as defined in 40 C.F.R. § 261.21-261.24, are commonly referred to 
as ignitability, corrosivity, reactivity, and toxicity. California environmental health standards for the 
management of hazardous waste set forth in Cal. Code Regs. tit. 22, div. 4.5 were approved by u.s. 
EPA as a component of the federally authorized California RCRA program. Therefore, the 
characterization ofRCRA waste is based on the state requirements. 

The characteristics of ignitability, corrosivity, reactivity, and toxicity are defmed in Cal. Code Regs. 
tit. 22, § 66261.21-66261.24. According to Cal. Code Regs. tit. 22, § 66261.24(a)(1)(A), "A waste 
that exhibits the characteristic of toxicity pursuant to subsection (a)(I) of this section has the EPA 
Hazardous Waste Number specified in Table I of this section which corresponds to the toxic 
contaminant causing it to be hazardous." Table I assigns hazardous waste codes beginning with the 
letter "D" to wastes that exhibit the characteristic of toxicity; D waste codes are limited to 
"characteristic" hazardous wastes. 

According to Cal. Code Regs. tit. 22, § 66261.10, waste characteristics can be measured by an 
available standardized test method or be reasonably classified by generators of waste based on their 
knowledge of the waste provided that the waste has already been reliably tested or if there is 
documentation of chemicals used. Soil and groundwater contamination at AA 3 is not ignitable, 
corrosive, or reactive, as defined in Cal. Code Regs. tit. 22, § 66261.21-66261.23. This 
determination was based on knowledge of the nature and concentrations of constituents of potential 
concern (COPCs). 

The requirements at Cal. Code Regs. tit. 22, § 66261.24 list the toxic contaminant concentrations that 
determine the characteristic of toxicity. The concentration limits are in milligrams per liter (mg/L). 
These units are directly comparable to total concentrations in waste groundwater and surface water. 
For waste soils, these concentrations apply to the extract or leachate produced by the toxicity 
characteristic leaching procedure (TCLP). 

A waste is considered hazardous if the contaminants in the wastewater or in the soil TCLP extract 
equal or exceed the TCLP limits. TCLP testing is required only if total contaminant concentrations 
in soil equal or exceed 20 times the TCLP limits because TCLP uses a 20-to-l dilution for the extract 
(U.S. EPA 1988a). 

The total concentrations of COPCs in the soil samples collected from AA 3 were compared to TCLP 
limits at Cal. Code Regs. tit. 22 § 66261.24(a)(I). This comparison showed that concentrations of a 
limited number of COPCs in few soil samples exceeded 20 times their TCLP concentrations. This 
indicates that excavated soil from AA 3 has a potential to exceed criteria for the RCRA toxicity 
characteristic. Therefore, TCLP testing will be required for the contaminated soil at AA 3 to evaluate 
if it exhibits toxicity characteristic of RCRA hazardous waste. 

A comparison of concentrations of COPCs in groundwater to TCLP limits indicated that none of the 
COPCs exceed their respective TCLP limits. Therefore, the groundwater at AA 3 is not expected 
exhibit the toxicity characteristic of the RCRA hazardous waste. 

1.4.2 California-Regulated, Non-RCRA Hazardous Waste 

A waste determined not to be a RCRA hazardous waste may still be considered a state-regulated 
non-RCRA hazardous waste. The state's RCRA program is broader in scope in its hazardous waste 
determination. Cal. Code Regs. tit. 22, § 66261.24(a)(2) lists the total threshold limit concentrations 
(TILCs) and the soluble threshold limit concentrations (STLCs) for non-RCRA hazardous waste. 
The state applies its own leaching procedure, the Waste Extraction Test (WET), which uses a 
different acid reagent and has a different dilution factor (tenfold). There are other state requirements 
that may be broader in scope than federal ARARs for identifying non-RCRA wastes regulated by the 
state. These may be potential ARARs for wastes not covered under federal ARARs. See additional 
subsections of Cal. Code Regs. tit. 22, § 66261.24. A waste is considered hazardous if its total 
concentrations exceed the TILCs or if the extract concentrations from the WET exceed the STLCs. 
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A WET is required when the total concentrations exceed the STLC but are less than the TILCs (Cal. 
Code Regs. tit. 22, div. 4.5, ch. 11, Appendix [app.] II [b]). 

The total concentrations of COPCs in the soil samples collected from AA 3 were compared to 
TILCs and 10 times the STLCs at Cal. Code Regs. tit. 22 § 66261.24(a)(2). This comparison 
showed that concentrations of a limited number of COPCs in few soil samples exceeded 10 times 
their STLCs. This indicates that excavated soil from AA 3 has a potential to exceed toxicity 
characteristic of the California-regulated, non-RCRA hazardous waste. Therefore, WET will be 
required for the contaminated soil at AA 3 to evaluate if it exhibits toxicity characteristic of 
California-regulated, non-RCRA hazardous waste. 

A comparison of concentrations of COPCs in groundwater to STLCs indicated that none of the 
COPCs exceed their respective STLCs. Therefore, the groundwater at AA 3 is not expected exhibit 
the characteristics of California-regulated, non-RCRA hazardous waste. 

1.4.3 Other California Waste Classifications 

For waste discharged after 18 July 1997, solid waste classifications at Cal. Code Regs. tit. 27, §§ 
20210, 20220, and 20230 are used to determine applicability of waste management requirements. 
These are summarized below. 

A "designated waste" under Cal. Code Regs. tit. 27, § 20210 is defined at California Water Code 
(Cal. Water Code) § 13173. Under Cal. Water Code § 13173, designated waste is hazardous waste 
that has been granted a variance from hazardous waste management requirements or nonhazardous 
waste that consists of or contains pollutants that, under ambient environmental conditions at a waste 
management unit, could be released in concentrations exceeding applicable water quality objectives 
(WQOs) or that could reasonably be expected to affect beneficial uses of the waters of the state. 

A nonhazardous solid waste under Cal. Code Regs. tit. 27, § 20220 is all putrescible and non­
putrescible solid, semisolid, and liquid wastes, including garbage, trash, refuse, paper, rubbish, ashes, 
industrial wastes, demolition and construction wastes, abandoned vehicles and parts thereof, 
discarded home and industrial appliances, manure, vegetable or animal solid and semisolid wastes, 
and other discarded waste (whether of solid or semisolid consistency), provided that such wastes do 
not contain wastes that must be managed as hazardous wastes or wastes that contain soluble 
pollutants in concentrations that exceed applicable WQOs or could cause degradation of waters of 
the state. 

Under Cal. Code Regs. tit. 27, § 20230, inert waste is that subset of solid waste that does qot contain 
hazardous waste or soluble pollutants at concentrations in excess of applicable WQOs and does not 
contain significant quantities of decomposable waste . 

H1-9 



May 2008 

2. CHEMICAL-SPECIFIC ARARS 

Draft Final, RIfFS 
Anomaly Area 3 Appendix H 

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies 
applied to site-specific conditions that result in the establishment of a cleanup level. Many potential 
ARARs associated with particular response alternatives (such as closure or discharge) can be 
characterized as action-specific but include numerical values or methodologies to establish them so 
they fit in both categories (chemical- and action-specific). To simplify the comparison of numerical 
values, most action-specific requirements that include numerical values are included in this 
chemical-specific section and, if repeated in the action-specific section, the discussion refers back to 
this section. 

This section presents the ARARs determination conclusions addressing numerical values for 
groundwater, soil, and air and a summary of the potential ARARs followed by a more detailed 
discussion of the ARARs for groundwater, soil and air. 

Potential federal and state chemical-specific ARARs are summarized in Tables H-l and H-2, 
respectively, which are at the end of this appendix. 

2.1 SUMMARY OF ARARs CONCLUSIONS BY MEDIUM 

Groundwater, soil, and air are the environmental media potentially affected by the AA 3 response 
actions. The conclusions for ARARs pertaining to these media are presented in the following 
sections. 

2.1.1 Groundwater ARARs Conclusions 

Groundwater samples from AA 3 contained detectable low concentrations of VOCs, SVOCs, and 
motor oils/diesel fuel petroleum hydrocarbons. A comprehensive statistical evaluation of the 

'\. groundwater concluded that historical activities at AA 3 have not resulted in a statistically significant 
) release of constituents to groundwater at the point of compliance. Additionally, a significant portion 

of the risk associated with groundwater at AA 3 is attributable to ambient levels of arsenic. 
Therefore, groundwater is not a medium of concern. Since groundwater is not a medium of concern, 
no response action is planned and therefore groundwater ARARs are not triggered. However, 
detection monitoring requirements for groundwater at Cal. Code Regs. tit. 22 Section 66264.98 
(e)(1-5), (j), (k)(1-3), 4(A), and (D), (5), (7)(C) and (D) are potential ARARs for groundwater 
monitoring that would be conducted as a component of response action alternatives that involve 
leaving the buried waste in-place in a waste management unit (except "No Action").The 
requirements of the detection monitoring program at AA 3 are discussed in detail in Section 4 
(Action-Specific ARARs). 

2.1.2 Soil ARARs Conclusions 

Federal and state requirements for hazardous waste determinations are potential ARARs for any 
contaminated soil generated during the implementation of remedial action at AA 3. 

2.1.3 Air ARARs Conclusions 

Cal. Code Reg. tit. 27 § 20921 (a)(I), (2) and (3) and Cal. Code Reg. tit. § 21160(b) requirements for 
landfill gas monitoring would be potentially applicable for AA 3. Air chemical-specific requirements 
are as follows. 

• The concentration of methane gas must not exceed 1.25 percent of volume in air within on­
site structure. 

• The concentration of methane gas migrating from the landfill must not exceed 5 percent by 
volume in air at the facility property boundary or at an alternative boundary. 
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• Trace gases must be controlled to prevent adverse acute and chronic exposure to toxic and/or 
carcinogenic compounds. 

Excavation, earth-moving, and grading activities conducted as a part of cap construction and clean 
closure have the potential to create discharges of fugitive dust that must be managed to comply with 
the SCAQMD rules. The SCAQMD Rules 401, 403, 1150, and 1150.l are potential ARARs for the 
alternatives being considered. 

2.2 DETAILED DISCUSSION OF ARARS BY MEDIUM 

The following subsections provide a detailed discussion of federal and state ARARs by medium. 

2.2.1 Groundwater ARARs 

Groundwater samples from AA 3 contained detectable low concentrations of VOCs, SVOCs, and 
motor oils/diesel fuel petroleum hydrocarbons. A comprehensive statistical evaluation of the 
groundwater concluded that historical activities at AA 3 have not resulted in a statistically significant 
release of constituents to groundwater at the point of compliance. Additionally, a significant portion 
of the risk associated with groundwater at AA 3 is attributable to ambient levels of arsenic. 
Therefore, groundwater is not a medium of concern. Since groundwater is not a medium of concern, 
no response action is planned and therefore groundwater ARARs are not triggered. However, 
detection monitoring requirements for groundwater at Cal. Code Regs. tit. 22 Section 66264.98 
(e)(1-5), 0), (k)(1-3), 4(A), and (D), (5), (7)(C) and (D) are potential ARARs for groundwater 
monitoring that would be conducted as a component of response action alternatives that involve 
leaving the buried waste in-place in a waste management unit (except "No Action"). The 
requirements of the detection monitoring program at AA 3 are discussed in detail in Section 4 
(Action-Specific ARARs). 

2.2.1.1 FEDERAL 

RCRA Hazardous Waste 

The federal RCRA requirements at 40 C.F.R. pt. 261 do not apply in California because the state 
RCRA program is authorized. The authorized state RCRA requirements are therefore considered 
potential federal ARARs (see Section 1.3.l). The applicability of RCRA requirements depends on 
whether the waste is a RCRA hazardous waste, whether the waste was initially treated, stored, or 
disposed after the effective date of the particular RCRA requirement, and whether the activity at the 
site constitutes treatment, storage, or disposal as defined by RCRA. However, RCRA requirements 
may be relevant and appropriate even if they are not applicable. Examples include activities that are 
similar to the definition of RCRA treatment, storage, or disposal for waste that is similar to RCRA 
hazardous waste. 

The determination of whether a waste is a RCRA hazardous waste can be made by comparing the 
site waste to the definition of RCRA hazardous waste. The RCRA requirements at Cal. Code Regs. 
tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential ARARs 
because they define RCRA hazardous waste. A waste can meet the definition of hazardous waste if it 
has the toxicity characteristic of hazardous waste. This determination is made by using the toxicity 
characteristic leaching procedure (TCLP). The maximum concentrations allowable for the TCLP 
listed in § 66261.24(a)(1)(B) are potential federal ARARs for determining whether the site has 
hazardous waste. If the site waste has concentrations exceeding these values, it is determined to be a 
characteristic RCRA hazardous waste (see Section 1.4.1). 
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The state has identified the following ARARs for groundwater at AA 3: 

Appendix H 

• Comprehensive Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) 
as amended by the following Regional Board Resolutions: 

• Res. 97-20 - Bacterial Objectives for Ocean Waters 

• Res. 98-100 - Newport Bay Watershed Nutrient total maximum daily load 
(TMDL) 

• Res. 98-101 - Newport Bay Watershed Sediment TMDL 

• Res. 99-10 - Newport Bay Fecal Coliform TMDL 

• Res. 00-27 - Incorporate Language Authorizing Compliance Schedules in 
NPDES, and 

• Res. R8-2004-0001 - Incorporate an Updated Total Dissolved Solids (TDS) 
Management Plan. 

• State primary and secondary maximum contaminant levels (MCLs) at Cal. Code Regs. 
tit. 22, §§ 64431,64444, and 64449. 

• State Water Resources Control Board (SWRCB) Resolution (Res.) 68-16, and Res. 
92-49 

• Porter-Cologne Water Quality Control Act (Porter-Cologne Act), Cal. Water Code §§ 
13000,13140-13147,13172,13260,13263, 13267,and 13304. 

The evaluation of the ARAR status of these requirements is presented in following sections and 
Table H-2. As explained below and in Table H-2, since groundwater is not a medium of concern and 
no response action is planned for groundwater none of the above-mentioned requirements constitute 
ARARs for the planned response actions at AA 3 

Comprehensive Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) 

The Basin Plan for the Santa Ana Region was prepared and implemented by the RWQCB Santa Ana 
Region to protect and enhance the quality of the waters in the Santa Ana Region. The Basin Plan 
establishes location-specific beneficial uses and WQOs for the surface water and groundwater of the 
region and is the basis of the RWQCB Santa Ana Region regulatory programs. The Basin Plan 
includes both numeric and narrative WQOs for specific groundwater subbasins. The WQOs are 
intended to protect the beneficial uses of the waters of the region and to prevent nuisance. 

Beneficial use and reuse of water are key aspects of the Basin Plan for the Santa Ana Region. MCAS 
EI Toro is located in the Santa Ana River basin. The Irvine Groundwater management Zone of the 
lower Santa Ana River Basin has the following beneficial use designations (RWQCB 24 January 
1995): 

• municipal and domestic supply, 

• agricultural supply, 

• industrial service supply, and 

• industrial process supply. 
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The Basin Plan as amended by Resolutions 97-:20 and R8-2004-0001 establish WQOs for bacteria 
and total dissolved solids (TDS), respectively. Resolutions 98-100, 98-101, and 99-10 establish 
TMDLs for nutrients, sediment, and fecal coliform, respectively, for Newport Bay Watershed. No 
response action is planned for groundwater and surface water at AA 3. No discharge to surface 
waters or groundwater is planned as a part of AA 3 remedial action. Additionally, bacteria, TDS, 
nutrients, sediments, and fecal coliforms are not related to site activities and are not constituents of 
concern for AA 3. Therefore, WQOs for bacteria and TDS, and TMDLs for nutrients, sediment, and 
fecal coliform are not potential ARARs for the remedial action at AA 3. 

The Basin plan also contains narrative WQOs. A narrative objective for toxic substances in 
groundwater states: "All waters of the region shall be maintained free of substances in concentrations 
which are toxic, or that produce detrimental physiological responses in human, plant, animal, or 
aquatic life" (RWQCB 1995, p. 4-14). A comprehensive statistical evaluation of the groundwater 
concluded that historical activities at AA 3 have not resulted in a statistically significant release of 
constituents to groundwater at the point of compliance. Additionally, a significant portion of the risk 
associated with groundwater at AA 3 is attributable to ambient levels of arsenic. Therefore, no 
groundwater-specific response action is planned for AA 3. Consequently, the narrative WQO of the 
Basin Plan does not constitute potential ARAR for AA 3 remedial action. 

Primary and Secondary State MCLs 

State primary and secondary MCLs are potential relevant and appropriate requirements for an aquifer 
designated as potential source of drinking water. However, as discussed previously, no 
response/corrective action is planned for groundwater remediation at AA 3. Therefore, state primary 
and secondary MCLs are not potential ARARs for AA 3 remedial action. 

State Water Resources Control Board Res. 92-49 and 68-16 

Groundwater is not a medium of concern at AA3 and no response/corrective action is planned for 
groundwater. A comprehensive statistical evaluation of the groundwater concluded that historical 
activities at AA 3 have not resulted in a statistically significant release of constituents to groundwater 
at the point of compliance. Therefore, the requirements of the State Water Resources Control Board 
Res. 92-49 and Res. 68-16 do not constitute potential ARARs for AA 3. 

Porter-Cologne Water Quality Control Act. 

The Porter-Cologne Water Quality Control Act (Porter-Cologne Act) became Division 7 of the 
California Water Code in 1969. The Porter-Cologne Act requires each regional board to formulate 
and adopt Basin Plans for all areas within the region (Cal. Water Code § 13240). It also requires each 
regional board to establish WQOs that will protect the beneficial uses of the water basin (Cal. Water 
Code § 13241) and to prescribe waste discharge requirements that would implement the Basin Plan 
for any discharge of waste to the waters of the state (Cal. Water Code § 13263 [a]). 

The RWQCB identified Cal. Water Code, div. 7, §§ 13000, 13140-13147, 13172, 13260, 13263, 
13267, and 13304 as potential ARARs for AA 3 remedial action. A detailed ARAR evaluation for 
these provisions is presented in Table H-2. This evaluation indicated that none of these provisions 
constitute potential ARARs for the remedial action at AA 3. 

2.2.2 Soil ARARs 

The key threshold question for soil ARARs is whether or not the wastes located at the AA 3 would 
be classified as hazardous waste. The soil may be classified as a federal hazardous waste as defined 
by RCRA and the state-authorized program, or as non-RCRA, state regulated hazardous waste. If the 

H2-4 

o 



May 2008 
Draft Final, RifFS 
Anomaly Area 3 Appendix H 

soil is detennined to be hazardous waste during the remedial action implementation, the appropriate 
requirements will apply. 

2.2.2.1 FEDERAL 

Federal requirements evaluated as potential ARARs for soil are discussed in the subsections below. 

RCRA Hazardous Waste 

The federal RCRA requirements at 40 C.F.R. pt. 261 do not apply in California because the state 
RCRA program is authorized. The authorized state RCRA requirements are therefore considered 
potential federal ARARs (see Section A1.3.1). The applicability ofRCRA requirements depends on 
whether the waste is an RCRA hazardous waste, whether the waste was initially treated, stored, or 
disposed after the effective date of the particular RCRA requirement, and whether the activity at the 
site constitutes treatment, storage, or disposal as defined by RCRA. However, RCRA requirements 
may be relevant and appropriate even if they are not applicable. Examples include activities that are 
similar to the definition of RCRA treatment, storage, or disposal for waste that is similar to RCRA 
hazardous waste. 

Detennination of whether a waste is an RCRA hazardous waste can be made by comparing the site 
waste to the definition ofRCRA hazardous waste. RCRA requirements at Cal. Code Regs. tit. 22, § 
66261.21, § 66261.22(a)(1), § 66261.23, § 66261.24(a)(1), and § 66261.100 are potential ARARs 
because they define RCRA hazardous waste. A waste can meet the definition of hazardous waste if 
it has the toxicity characteristic of hazardous waste. This detennination is made by using the TCLP. 
The maximum concentrations allowable for the TCLP listed in § 66261.24(a)(1)(B) are potential 
federal ARARs for detennining whether the site has hazardous waste. If the site waste has 
concentrations exceeding these values, it is detennined to be a characteristic RCRA hazardous waste 
(see Section AlA.l). 

') RCRA land disposal restrictions (LDRs) at Cal. Code Regs. tit. 22, § 66268.l(f) are potential federal 
/ ARARs for discharging waste to land. This section prohibits the disposal of hazardous waste to land 

unless 1) it is treated in accordance with the treatment standards of Cal. Code Regs. tit. 22, § 
66268.40 and the underlying hazardous constituents meet the Universal Treatment Standards at Cal. 
Code Regs. tit. 22, § 66268.48; 2) it is treated to meet the alternative soil treatment standards of Cal. 
Code Regs. tit. 22, § 66268.49; or 3) a treatability variance is obtained under Cal. Code Regs. tit. 22, 
§ 66268.44. These are potentially applicable federal ARARs because they are part of the state­
approved RCRA program. RCRA Treatment Standards for non-RCRA, state-regulated waste are not 
potentially applicable federal ARARs but they may be relevant and appropriate state ARARs. 

2.2.2.2 STATE 

State requirements evaluated as potential ARARs for soil are discussed in the subsections below. 

RCRA Requirements 

State RCRA requirements included within the U.S. EPA-authorized RCRA program for California 
are considered to be potential federal ARARs and are discussed in the previous section. When state 
regulations are broader in scope than their federal counterparts, they are considered potential state 
ARARs. State requirements such as the non-RCRA, state-regulated hazardous waste requirements 
may be potential state ARARs because they are not within the scope of the federal ARARs (57 Fed. 
Reg. 60848). The Cal. Code Regs. tit. 22, div. 4.5 requirements that are part of the state-approved 
RCRA program would be potential state ARARs for non-RCRA, state-regulated hazardous wastes. 

The site waste characteristics need to be compared to the definition of non-RCRA, state-regulated 
hazardous waste. The non-RCRA, state-regulated waste definition requirements at Cal. Code Regs. 
tit. 22, § 66261.24(a)(2) are potential state ARARs for detennining whether other RCRA 
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requirements are potential state ARARs. This section lists the TILCs and STLCs. The site waste 
may be compared to these thresholds to determine whether it meets the characteristics for a non­
RCRA, state-regulated hazardous waste. 

2.2.3 Air ARARs 

For this RIfFS, some of the alternatives evaluated include waste excavation, temporary storage, 
grading and earth-moving activities. There is a potential for fugitive dust and air emissions of 
certain COPCs at the site. 

ARARs for air are discussed in greater detail under action-specific requirements. 

2.2.3.1 FEDERAL 

The Clean Air Act (CAA) and RCRA air emission requirements are discussed below. However, no 
federal air chemical-specific ARARs have been identified. 

Clean Air Act 

The CAA establishes the National Ambient Air Quality Standards (NAAQS) in 40 C.F.R. § 50.4-
50.12. NAAQS are not enforceable in and of themselves; they are translated into source-specific 
emissions limitations by the state (U.S. EPA 1990). Substantive requirements of the SCAQMD rules 
that have been approved by U.S. EPA as part of the State Implementation Plan (SIP) under the CAA 
are potential federal ARARs for air emissions (CAA Section 110). The SIP includes rules for 
emissions restrictions for particulates, organic compounds, and hazardous air pollutants, as well as 
standards of performance for new sources. 

SCAQMD rules that have been approved by U.S. EPA as a part of SIP and were identified as 
potential federal ARARs for air emissions included, Rules 201, 203, 403, 404, 405, 407, 409, 474, 
1150.1, 1166, and Regulation XIII. Rule 1150.1, which contains important chemical specific 
requirements for landfill gas emissions is discussed in detail in this section; all the other rules are 
discussed in more detail in Section 4 (Action-Specific Requirements). 

Rule 1150.1 establishes design and operational requirements for landfill gas collection and control 
systems for active and inactive municipal solid waste landfills. AA 3 is not an active or inactive 
municipal solid waste landfill; therefore, the requirements of SCAQMD 1150.1 are not applicable. 
However, substantive provisions of this rule are relevant and appropriate for landfill gas collection, 
control and monitoring systems at AA 3. The chemical specific provisions of this rule stipulate that a 
landfill gas collection system must be operated to achieve the following: 

• Prevent the concentration of total organic carbon (TOC) measured as methane from 
exceeding 5 percent by volume in the subsurface refuse boundary sampling probes. 

• Prevent the concentration ofTOC measured as methane from exceeding 50 parts per 
million by volume (ppmy) as determined by integrated samples taken on numbered 
50,000 square foot landfill grids. 

• Prevent the concentration ofTOC measured as methane from exceeding 500 ppmy above 
background as determined by instantaneous monitoring at any location on the landfill, 
except the outlet of any control device. 

RCRA Air Emission Requirements 

RCRA air emissions standards at Cal. Code Regs. tit. 22, § 66264.1030-66264.1034, excluding 
.1030(c), .10330), .1034(c)(2), and .1034(d)(2), and at Cal. Code Regs. tit. 22, § 66264.1050-
66264.1063, excluding .1050(c) and (d), .1057(g)(2), .1060, .1063(d)(3), for vents or equipment 
leaks pertain to equipment that contains or contacts hazardous wastes with organic concentrations of 
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at least 10 percent by weight. These standards are not ARARs as organic concentrations are not 
expected to exceed 10 percent by weight at AA 3. 

2.2.3.2 STATE 

SCAQMD Rules 401, 402, 408, 431.1, 431.2, 431.3, 1150, Regulation X, and Regulation XIV were 
identified as potential state ARARs for the air emissions at AA 3 because they are not approved into 
the SIP. These rules are discussed in more detail in Section 4 (Action-Specific Requirements). 

Rule 402 prohibits the discharge to the atmosphere of air contaminants that cause injury, detriment, 
nuisance, or annoyance to a considerable number of persons. The DON is troubled by the vague, 
subjective nature of the nuisance rule and the lack of objective standards, as well as the inclusion of 
subjective non-environmental criteria such as "annoyance, repose, and comfort," and so forth. The 
requirements of 40 C.F.R. § 300.5 specify that an ARAR must be an environmental or facility siting 
requirement or limitation. Rule 402 does not fall within the definition of those terms and is therefore 
not an ARAR. The nature, quantity, and location of identified contaminants at AA 3 should not be of 
concern. The DON has determined that Rule 402 is not an ARAR for the alternatives proposed in 
this RIlFS. 

Cal. Code Reg. tit. 27 § 20921 (a)(1), (2) and (3) and Cal. Code Reg. tit. 27 § 21160 (b) requirements 
for landfill gas monitoring and controls would be a potential ARAR for landfill closure. Chemical­
specific requirements are as follows: 

• Concentrations of methane gas must not exceed 1.25 percent of the volume in air within 
on-site structures 

• Concentrations of methane gas migrating from the landfill must not exceed 5 percent by 
volume in air at the facility property boundary or at an alternative boundary set in 
accordance with Section 20925. The Navy has reached an agreement with the CIWMB 
(see Appendix L) regarding buffer zone around AA 3. In accordance with this 
agreement, a 100-foot buffer zone is proposed around the final waste boundary. The 
compliance with limitations on concentrations of methane migrating from the landfill 
will be evaluated at the boundary of the proposed buffer zone. 

• Trace gases must be controlled to prevent adverse acute and chronic exposure to toxic 
and/or carcinogenic compounds. 
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Potential location-specific ARARs are identified and discussed in this section. The discussions are 
presented based on various attributes of the site location, such as whether it is within a floodplain. 
Additional surveys will be perfonned in connection with the response action design and 
implementation to confinn location-specific ARARs where inadequate siting infonnation currently 
exists, or in the event of changes to planned facility locations. 

3.1 SUMMARY OF LOCATION SPECIFIC ARARs 

Floodplain management and biological resources are the resource categories relating to location 
specific requirements potentially affected by the AA 3 response actions. The conclusions for ARARs 
pertaining to these resources are presented in the following sections. None of other resource 
categories, such as the cultural resources, wetland protection, hydrologic resources, biological 
resources, coastal resources, other natural resources, and geologic characteristics relating to location­
specific requirements is potentially affected by the AA 3 response actions. 

3.1.1 Wetlands Protection and Floodplain Management Conclusions 

Hydrologic modeling conducted using the Hydrologic Engineering Center River Analysis System 
(HEC-RAS) computer model indicated that the approximately linear 400 feet of the waste in the 
southeastern portion of AA 3 adjacent to Agua Chinon Wash has a potential to be subjected to 
inundation or erosion during the 100-year 24-hour rainfall event (see Appendix I). The Hazardous 
Waste Control Act covers hazardous waste treatment, storage, and disposal (TSD) facilities 
constructed within a 100-year floodplain (Cal. Code Regs. tit. 22, § 66264.18[b]). This regulation 
seeks to assure that the design, construction, operation, and maintenance of TSD facilities within the 
100-year floodplain will prevent washouts and subsequent releases of hazardous materials. AA 3 is 
not a hazardous waste TSD facility; however since the constituents similar to those present in RCRA 

"'\ hazardous waste may be present at few locations at AA 3, these standards are potentially relevant 
.J and appropriate federal ARARs for the remedial action. 
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The requirements for actions taken within a floodplain at 40 C.F.R. § 6(b) and 6.302 and § 6 app. A 
address the potential impacts on floodplain beneficial use (flood control, water quality, and habitat) 
that could be affected by site remediation Therefore, the substantive provisions of 40 C.F.R. § 
6.302(b) and 40 C.F.R. pt. 6 Appendix A, § 6(a)(1), (3), and (5) (at the end of § 6.1007) are potential 
ARARs for response action at AA 3. 

3.1.2 Biological Resources ARARs Conclusions 

One federally threatened animal species, the coastal California gnatcatcher, and two sensitive 
species, the cactus wren and the San Diego wood rat, were documented adjacent to AA 3. However, 
these species were not found in the area potentially affected by remedial action activities at AA 3. 
Therefore, the requirements of federal and state Endangered Species Act do not constitute potential 
ARARs for remedial action at AA 3. However, substantive requirements of the following regulations 
are identified as potential ARARs for AA 3 remedial action if the animal or bird species specified in 
the regulations are identified at the site: 

• Cal. Fish and Game Code § 3005 

• Cal. Fish and Game Code § 3503 

• Cal. Fish and Game Code § 3503.5 

• Cal. Fish and Game Code § 3800 

• Cal. Fish and Game Code § 4150 
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Measures will be taken to avoid the take of birds or animals identified in the regulations during 
implementation of remedial action at AA 3. 

3.2 DETAILED DISCUSSION OF ARARs 

The following subsections provide a detailed discussion of federal and state ARARs by location­
specific resources. Pertinent and substantive provisions of the potential ARARs listed and described 
below were reviewed to determine whether they are potential federal or state ARARs for the AA 3 
RIlFS. 

Requirements that are determined to be ARARs or TBCs are identified in Table H-3 (federal) and 
Table H-4 (state) at the end of this appendix. ARARs determinations are presented in the column 
with the heading "ARAR Determination". Determinations of status for location-specific ARARs 
were generally based on maps or lists included in the regulation or prepared by the administering 
agency. References to the document or agency consulted are provided in the "Comments" column 
and may be provided in footnotes to the table. Specific issues concerning some of the requirements 
are discussed in the following sections. 

3.2.1 Cultural Resources ARARs 

3.2.1.1 NATIONAL HISTORIC PRESERVATION ACT OF 1966, AS AMENDED 

Pursuant to Sections 106 and 110(t) of the National Historic Preservation Act (NHPA) (16 U.S.C. § 
470-470x-6, and its implementing regulations [36 C.F.R. pt. 800]), as amended, CERCLA remedial 
actions are required to take into account the effects of remedial activities on any historic properties 
included on or eligible for inclusion on the National Register of Historic Places (National Register). 
The National Register is a list of districts, sites, buildings, structures, and objects that are significant 
in American history, architecture, archaeology, engineering, and culture. Section 110(t) of the NHPA 
of 1966, as amended, requires that before approval of any federal undertaking that may directly and 
adversely affect any National Historic Landmark, the head of the responsible federal agency will, to 
the maximum extent possible, undertake such planning and actions as may be necessary to minimize 
harm to the landmark, and will afford the Advisory Council a reasonable opportunity to comment on 
the undertaking. 

The NHPA requires federally funded projects to identifY and mitigate impacts of project activities on 
properties included in or eligible for the National Register of Historic Places (NRHP). Based on the 
inventory and evaluation of the structures within former MCAS El Toro (DON 2002), the DON has 
determined that none of the buildings or structures at former MCAS El Toro are eligible for listing in 
the NRHP. Therefore, the NHP A is not a potential ARAR. 

3.2.1.2 ARCHAEOLOGICAL AND HISTORIC PRESERVATION ACT 

The Archaeological and Historic Preservation Act, 16 U.S.C. § 469-469c-l, provides for the 
preservation of historical and archaeological data that might otherwise be lost as a result of dam 
construction or alterations of the terrain. If activities in connection with any federal construction 
project or federally approved project may cause irreparable loss to significant scientific, pre­
historical, or archaeological data, the act requires the agency undertaking that project to preserve the 
data or request the Department of the Interior (DOl) to do so. This act differs from the NHPA in that 
it encompasses a broader range of resources than those listed on the National Register and mandates 
only the preservation of the data (including analysis and publication). 

The Archaeological and Historic Preservation Act requires that for federally approved projects that 
may cause irreparable loss to significant scientific, prehistoric, historic, or archaeological data, the 
data must be preserved by the agency undertaking the project or the agency undertaking the project 
may request DOl to do so. No prehistoric or historic sites were identified during the cultural 
resources investigations (including Phase I archeological survey) conducted in conjunction with base 
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closure for the on-Station area that could be potentially impacted by the remedial action (DON 
2002). However, if archeological resources are identified during the course of remedial action, this 
act may be potentially applicable ARAR. 

3.2.1.3 HISTORIC SITES, BUILDINGS, AND ANTIQUITIES ACT OF 1935 

The purpose of the Historic Sites, Buildings, and Antiquities Act (16 U.S.C. §§ 461-467) and its 
implementing regulations (40 C.F .R. § 6.301 [c]) is to encourage the long-term preservation of 
nationally significant properties that illustrate or commemorate the history and prehistory of the 
United States, including historic landmarks (36 C.F.R. pt. 65) and natural landmarks (36 C.F.R. pt. 
62). Properties designated as National Historic Landmarks in California are listed in the National 
Register. Natural landmarks are nationally significant examples of a full range of ecological and 
geological features that constitute the nation's natural heritage. In conducting an environmental 
review of a proposed action, the responsible official shall consider the existence and location of 
natural landmarks using information provided by the National Park Service pursuant to 36 C.F.R. 
§ 62.6( d) to avoid undesirable impacts on such landmarks. These requirements are not substantive 
and are not potential ARARs. Since, National historic landmarks do not exist at AA 3, the 
requirements of Historic Sites, Buildings, and Antiquities Act (16 U.S.C. §§ 461-467) and its 
implementing regulations (40 C.F .R. § 6.301 [c]) do not constitute potential ARARs for the remedial 
action at AA 3. 

3.2.1.4 ARCHAEOLOGICAL RESOURCES PROTECTION ACT OF 1979 

Public Law (Pub. L. No.) 96-95 (16 U.S.C. § 470aa-470mm) was enacted in 1979 and amended in 
1988 and applies to all lands to which the fee title is held by the United States. The purpose of this 
statute is to provide for the protection of archaeological resources on federal and Indian lands. The 
act prohibits unauthorized excavation, removal, damage, alteration, or defacement of archaeological 
resources located on public lands unless such activity is pursuant to a permit issued under 16 U.S.C. 
§ 470cc. 

Based on the scope of the proposed remedial action for AA 3, and results of cultural resources 
investigations conducted in conjunction with base closure (DON 2002), it is not expected that any 
archeological resource would be impacted. However, if archeological resources are identified during 
the course of remedial action, this act may be potentially applicable ARAR. 

3.2.2 Wetlands Protection and Floodplains Management ARARs 

Hydrologic modeling was conducted using HEC-RAS computer model for the reach of Agua Chinon 
Wash southeast of AA 3 to evaluate, if flood conditions have a potential to impact the buried debris. 
This modeling indicated that approximately linear 400 feet of the waste in the southeastern portion of 
AA 3 adjacent to Agua Chinon Wash has a potential to be subjected to inundation or erosion during 
the 100-year 24-hour rainfall event (see Appendix I). Based on these results, following regulations 
were evaluated to determine ifthey are potential ARARs for the remedial action at AA 3. 

3.2.2.1 FEDERAL 

Federal requirements evaluated as potential ARARs for wetlands protection and floodplains 
management are discussed in the subsections below. 

Protection of Wetlands, Executive Order No. 11990 

Executive Order No. 11990 requires that federal agencies mlmmlze the destruction, loss, or 
degradation of wetlands; preserve and enhance the natural and beneficial value of wetlands; and 
avoid support of new construction in wetlands if a practicable alternative exists. 
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No area within AA 3 meets all three federal criteria as a wetland. The head cut drainage way at the 
southeastern boundary meets the hydrology, but not the vegetation criterion. The soils criterion 
could not be evaluated due to the origin and texture of soils on the site. 

Floodplain Management, Executive Order No. 11988 

Under 40 C.F.R. § 6.302(b), federal agencies are required to evaluate the potential effects of action 
they may take in a floodplain to avoid, to the extent possible, adverse effects associated with direct 
and indirect development of a floodplain. 

The southeastern portion of AA 3 adjacent to Agua Chinon Wash is within the 100-year flood plain. 
Therefore, the substantive provisions of 40 C.F.R. § 6.302(b) and 40 C.F.R. pt. 6 Appendix A, § 
6(a)(1), (3), and (5) (at the end of § 6.1007) are potential ARARs for response action at AA 3. To 
control the elevation of the 100-year storm and to minimize the potential for erosion of debris, a 
small finger dike (approximately 350 feet in length with top elevation of 480 feet) will be placed to 
separate the debris and the stream flow. This finger dike will be a part of all remedial action 
alternatives except Alternative 1 (No Action). 

Clean Water Act (33 U.S.C. § 1344) 

Section 404 of the CW A of 1977 governs the discharge of dredged and fill material into waters of 
the United States, including adjacent wetlands. Wetlands are areas that are inundated by water 
frequently enough to support vegetation typically adapted for life in saturated soil conditions. 
Wetlands include swamps, marshes, bogs, sloughs, potholes, wet meadows, river overflows, 
mudflats, natural ponds and similar areas. Both U.S. EPA and the U.S. Army Corps of Engineers 
(USACE) have jurisdiction over wetlands. U.S. EPA's Section 404 guidelines are promulgated in 40 
C.F.R. pt. 230, and the USACE's guidelines are promulgated in 33 C.F.R. pt. 320. 

Discharge of dredged or fill material to a wetland is not planned as part of the 
response action at AA 3. Therefore, the requirements of 33 U.S.C. § 1344,40 CFR Part 230, and 33 
CFR Part 320 are not ARARs for the remedial action at AA 3. 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991[i)) 

Under Cal. Code Regs. tit. 22, § 66264.18(b), any hazardous waste facility located in a 100-year 
floodplain or within the maximum high tide must be designed, constructed, operated, and maintained 
to prevent washout of any hazardous waste by a 100-year flood or maximum high tide, unless the 
owner or operator can demonstrate that procedures are in effect that will cause the waste to be 
removed safely, before flood or tidewater can reach the facility. 

AA 3 is not a hazardous waste TSD facility; however since the constituents similar to those present 
in RCRA hazardous waste may be present at few locations at AA 3, the substantive requirements of 
Cal. Code Regs. tit. 22, § 66264.18(b) are potentially relevant and appropriate federal ARARs for all 
remedial action alternatives, except Alternative 1 (No Action). 

3.2.2.2 STATE 

The state RCRA requirements for floodplains are evaluated above as potential federal ARARs. 

3.2.3 Hydrologic Resources ARARs 

3.2.3.1 WILD AND SCENIC RIVERS ACT 

The Wild and Scenic Rivers Act (WSRA) (16 U.S.C. §§ 1271-1287) establishes requirements 
applicable to water resource projects affecting wild, scenic, or recreational rivers within the National 
Wild and Scenic Rivers System, as well as rivers designated on the National Rivers Inventory to be 
studied for inclusion on the national system. In accordance with Section 7 of the act, a federal 
agency may not assist, through grant, loan, license, or otherwise, the construction of a water 
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resources project that would have a direct and adverse effect on the free-flowing, scenic, and natural 
values for which a river on the national system or a study river on the National Rivers Inventory was 
established. The act also covers indirect effects from construction of water resources projects below 
or above rivers or their tributaries that are in the national system or under study on the National 
Rivers Inventory, such as a dam on a tributary and construction or development on adjacent 
shorelines. Adverse impacts must be mitigated, and coordination may be required with the National 
Park Service and Department of Agriculture. 

No wild, scenic or recreational rivers are located at or in the vicinity of AA 3. Therefore, the 
requirements ofU.S.C. §§ 1271-1287 do not constitute ARARs for the remedial action at AA 3. 

3.2.3.2 FISH AND WILDLIFE COORDINATION ACT 

The Fish and Wildlife Coordination Act (16 U.S.C. §§ 661-666c) was enacted to protect fish and 
wildlife when federal actions result in the control or structural modification of a natural stream or 
body of water. The statute requires federal agencies to take into consideration the effect a water­
related project would have on fish and wildlife and take action to prevent loss or damage to these 
resources. 

The remedial action at AA 3 would include limited modifications to the stream bed of the Aqua 
Chinon Wash in the northeastern portion of the site. Therefore substantive requirements of 16 U.S.C. 
§§ 661-666c are potential ARARs. However, since no significant fish and wildlife is present in the 
Aqua Chinon Wash in the vicinity of AA 3,the modifications to the stream are not expected to have 
adverse effects on fish and wildlife. 

3.2.3.3 RIVERS AND HARBORS ACT OF 1899 

Section 10 of the Rivers and Harbors Act of 1899 prohibits the creation of any obstruction not 
authorized by Congress to the navigable capacity of any of the waters of the United States (33 U.S.C. 
§§ 401--413). It prohibits construction of wharves, piers, booms, weirs, breakwaters, bulkheads, 
jetties, or other structures in a port unless the construction is approved by the USACE. In addition, 
excavation or filling of any port, harbor, channel, lake, or any navigable water is prohibited without 
authorization. Section 10 permits are required for these activities. Section 10 permits cover 
construction, excavation, or deposition of materials in, over, or under navigable waters, or any work 
that would affect the course, location, condition, or capacity of those waters. 

AA 3 is not located near any navigable' water of the United States and therefore, this is not a 
potential ARAR for the sites. 

3.2.4 Biological Resources ARARs 

One federally threatened animal species, the coastal California gnatcatcher, and two senSItive 
species, the cactus wren and the San Diego wood rat, were documented adjacent to AA 3. However, 
these species were not found in the area potentially affected by remedial action activities at AA 3. 

3.2.4.1 FEDERAL 

Federal requirements evaluated as potential ARARs for biological resources are discussed in the 
subsections below. 

Endangered Species Act of 1973 

The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531-1543) provides a means for 
conserving various species of fish, wildlife, and plants that are threatened with extinction. The ESA 
defines an endangered species and provides for the designation of critical habitats. Federal agencies 
may not jeopardize the continued existence of any listed species or cause the destruction or adverse 
modification of critical habitat. Under Section 7(a) of the ESA (16 U.S.C. § 1536[a][2]), federal 
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agencies must carry out conservation programs for listed species. The Endangered Species 
Committee may grant an exemption for agency action if reasonable mitigation and enhancement 
measures such as propagation, transplantation, and habitat acquisition and improvement are 
implemented (16 U.S.C. § 1536[h][I][B]). Consultation regulations at 50 C.F.R. pt. 402 are 
administrative in nature and are therefore not ARARs. However, they may be TBCs to comply with 
the substantive provisions of the ESA. 

One federally threatened animal species, the coastal California gnatcatcher, was documented 
adjacent to AA 3. However, this species is not found in the area potentially affected by remedial 
action at AA 3. Therefore, the Endangered Species Act of 1973 is not an ARAR. 

Migratory Bird Treaty Act of 1972 

The Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) prohibits at any time, using any means or 
manner, the pursuit, hunting, capturing, and killing or attempting to take, capture, or kill any 
migratory bird. This act also prohibits the possession, sale, export, and import of any migratory bird 
or any part of a migratory bird, as well as nests and eggs. A list of migratory birds for which this 
requirement applies is found at 50 C.F.R. § 10.13. It is the DON's position that this act is not legally 
applicable to DON actions; however, Exec. Order No. 13186 (dated 10 January 2001) requires each 
federal agency taking actions that have or are likely to have a measurable effect on migratory bird 
populations to develop and implement measures to promote the conservation of such populations. 

No migratory birds have been observed at AA 3 and, therefore, this requirement is not a potential 
ARAR. 

Marine Mammal Protection Act 

The Marine Mammal Protection Act (16 U.S.C. §§ 1361-1421h) prohibits the taking of a marine 
mammal on the high seas or in a harbor or other place under the jurisdiction of the United States. It 
prohibits the possession, transport, and sale of a mammal or marine mammal product, unless 
authorized under law. The prohibitions that are potentially pertinent to CERCLA actions are at 16 
U.S.C. § 1372(a)(2). 

The response actions at AA 3 are not expected to affect marine mammals and there is not a potential 
ARAR. 

Magnuson-Stevens Fishery Conservation and Management Act of 1976, as Amended 

The purpose of the Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. 
§§ 1801-1882) is to conserve and manage the fishery resources found off the coasts of the United 
States, the anadromous species, and the continental shelf fishery resources of the United States. It 
establishes a fishery conservation zone within which the United States has exclusive fishery 
management prerogatives. 

The response actions at AA 3 are not expected to affect the conservation and management of the 
fisheries. 

National Wildlife Refuge System Administration Act of 1966 

The National Wildlife Refuge System Administration Act of 1966 (16 U.S.C. 
§ 668dd-668ee) and its implementing regulations at 50 C.F.R. pts 25-37 establish wildlife refuges 
that are maintained for the primary purpose of developing a national program of wildlife and 
ecological conservation and rehabilitation. These refuges are established for the restoration, 
preservation, development, and management of wildlife and wild land habitats; protection and 
preservation of endangered or threatened species and their habitats; and management of wildlife and 
wild lands to obtain the maximum benefit from these resources. 
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The National Wildlife Refuge System Administration Act contains the following substantive 
requirements that are potential ARARs. The act prohibits any person from disturbing, injuring, 
cutting, burning, removing, destroying, or possessing any property within any area of a wildlife 
refuge. The act also prohibits the taking or possessing of any fish, bird, mammal or other wild 
vertebrate or invertebrate animals, or nest or eggs within any refuge area or otherwise occupying any 
such area unless such activities are done with a permit or permitted by express provision oflaw. The 
act also regulates the use of audio equipment as well as motorized vehicles, aircraft, and boats in 
wildlife refuges. It prohibits construction activities, disposal of waste, and the introduction of plants 
and animals into any wildlife refuge. The prohibitions under the act are codified at 50 C.F.R. pt. 27. 

AA 3 is not designated as part of the National Wildlife Refuge System and therefore, this is not a 
potential ARAR for the response actions at these sites. 

Wilderness Act 

The Wilderness Act (16 U.S.C. § 1131) and its accompanying implementing regulations (50 C.F.R. § 
35.1-35.14) create the National Wilderness Preservation System. The intent of the law is to 
administer and manage units of this system (i.e., wilderness areas) in order to preserve their 
wilderness character and to leave them unimpaired for future use as wilderness. 

There are no federally owned wilderness area at or within the AA 3 and therefore, this requirement is 
not a potential ARAR. 

3.2.4.2 STATE 

General requirements of the California Fish and Game Code (Cal. Fish & Game Code) were 
evaluated for potential ARARs. Requirements of some sections of the California ESA were 
identified as potential ARARs. 

'_, ) California Endangered Species Act 

') 
,/ 

The California Endangered Species Act is codified in the Cal. Fish & Game Code §§ 2050-2116. It 
is the DON's position that the requisite federal sovereign immunity waiver does not exist to 
authorize applicability of the California ESA. Nevertheless, this act will be evaluated as a 
potentially relevant and appropriate requirement for the DON's CERCLA response actions. Cal. Fish 
& Game Code § 2080 prohibits the take of endangered species. 

Two sensitive species, the cactus wren and the San Diego wood rat, were documented adjacent to 
AA 3. However, these species were not found in the area potentially affected by remedial action 
activities at AA 3. 

Other California Fish and Game Code Regulations 

The ARAR evaluations of other Cal. Fish and Game Code and Cal. Code Regs. tit. 14 regulations 
identified by California Department of Fish and Game are presented in Table H-4. In summary, 
substantive requirements of the following statutory provisions were identified as potential ARARs 
for AA 3 remedial action if the animal or bird species specified in the regulations are identified at the 
site: 

• Cal. Fish and Game Code § 3005 

• Cal. Fish and Game Code § 3503 

• Cal. Fish and Game Code § 3503.5 

• Cal. Fish and Game Code § 3800 
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Measures will be taken to avoid the take of birds or animals identified in the regulations during 
implementation of remedial action at AA 3. 

Cal-EPAIDTSC Advisories, Guidance, and Criteria 

DTSC identified the following advisories, guidance, and criteria for groundwater remedial action at 
AA3: 

• Drilling, Coring, Sampling and Logging at Hazardous Substance Release Sites. 
Guidance Manual for Groundwater Investigations (Cal-EPA, July 1995) 

• Reporting Hydrogeologic Characterization Data at Hazardous Substance Release Sites. 
Guidance Manual for Groundwater Investigations (Cal-EPA, July 1995) 

• Guidelines for Hydrogeologic Characterization of Hazardous Substance Release Sites, 
Volume 1 & 2 (Cal-EPA, July 1995) 

• Aquifer Testing for Hydrogeologic Characterization. Guidance Manual for Groundwater 
Investigations (Cal-EPA, July 1995) 

• Application of Borehole Geophysics at Hazardous Substance Release Sites. Guidance 
Manual for Groundwater Investigations (Cal-EPA, July 1995) 

• Ground Water Modeling for Hydrogeologic Characterization. Guidance Manual for 
Groundwater Investigations (Cal-EPA, July 1995) 

• Monitoring Well Design and Construction for Hydrogeologic Characterization. 
Guidance Manual for Groundwater Investigations (Cal-EPA, July 1995) 

• Advisory - Active Soil Gas Investigation (DTSCICRWQCB-Los Angeles Region, 
January 2003) 

• Representative Sampling of Ground Water for Hazardous Substances (CaVEPA, July 
1995) 

• Accumulating Hazardous Waste at Generator Sites (CallEPA, July 1995) 

These guidance and advisories do not contain promulgated requirements; therefore, they do not 
constitute ARARs for the response action at AA 3. Additionally, as described in Table H-4, these 
guidance and advisories do not constitute TBC requirements for the remedial action at AA 3. 

3.2.5 Coastal Resources ARARs 

AA 3 is not located near the coastal area and remedial action at the site is not expected to impact 
coastal waters and resources. Therefore the requirements of the Coastal Zone Management Act (16 
U.S.C. §§ 1451-1464) and California Coastal Act (Cal. Pub. Res. Code §§' 30000-30900 and Cal. 
Code Regs. tit. 14, §§ 13001-13666.4) do not constitute potential ARARs for AA 3. 

3.2.6 Geologic Characteristics ARARs 

3.2.6.1 FEDERAL 

The state location-specific RCRA requirements for geologic characteristics are part of the federally 
approved program and are evaluated below as potential federal ARARs 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991[i]) 
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• Seismic considerations (Cal. Code Regs. tit. 22, § 66264.18[a]) - portions of new 
facilities or facilities undergoing substantial modification where transfer, treatment, 
storage or disposal of hazardous waste will be conducted shall not be located within 61 
meters (200 feet) of a fault that has had displacement in Holocene time. 

• Salt dome formations, salt bed formations, and underground mines and caves (Cal. Code 
Regs. tit. 22, § 66264. 18[c]) - the placement of any non-containerized or bulk liquid 
hazardous waste in any salt dome formation, salt bed formation, or underground mine or 
cave is prohibited. 

AA 3 is not located within 61 meters of a Holocene fault and no discharge is proposed to a salt dome 
formation, salt bed formation, or underground mines or caves. Therefore, the requirements at Cal. 
Code Regs. tit. 22, § 66264.18(a) and § 66264.18(c) are not potential ARARs for this response 
action. 

3.2.6.2 STATE 

Other state location-specific requirements for geologic characteristics were not identified for 
evaluation as potential state ARARs. 
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This RI/FS report evaluates remedial action alternatives for AA 3 at the former MCAS EI Toro. This 
ARARs analysis is based on the four remedial alternatives for the site. Alternative I is no action; 
Alternative 2 includes institutional controls and monitoring; Alternatives 3 includes capping, 
institutional controls, and monitoring; Alternative 4 entails excavation and off-site transportation and 
disposal. None of these alternatives address groundwater cleanup since groundwater is not a medium 
of concern and no response action is planned for groundwater at AA 3. However, detection 
monitoring will be conducted for groundwater as a component of Alternatives 2, 3 and 4 that involve 
leaving the buried waste in-place. Detailed descriptions of the remedial alternatives are provided in 
the main text of this RI/FS. 

Tables H-5 and H-6 at the end of this section present and evaluate federal and state potential action­
specific ARARs for AA 3, respectively. A discussion of the requirements determined to be pertinent 

. to each alternative being evaluated for AA 3 is presented in this section. A discussion of how the 
alternative complies with each identified ARAR is also provided. 

4.1 No ArnON 

There is no need to identify ARARs for the no action alternative because ARARs apply to "any 
removal or remedial action conducted entirely on-site" and "no action" is not a removal or remedial 
action (CERCLA Section 121(e), 42 U.S.C. § 9621 [e]). CERCLA Section 121 (42 U.S.C. § 9621) 
cleanup standards for selection of a Superfund remedy, including the requirement to meet ARARs, 
are not triggered by the no action alternative (U.S. EPA 1991b). Therefore, a discussion of 
compliance with action-specific ARARs is not appropriate for this alternative. 

4.2 INSTITUTIONAL CONTROLS 

''\ Alternatives 2 and 3 for AA 3 include institutional controls to maintain the integrity of cover at AA 3 
) by preventing excavations or increased infiltration of surface waters, preventing land use that 

presents unacceptable risk to human health due to residual contamination, protecting monitoring 
equipment, and preserving access to the sites and associated monitoring equipment for the DON and 
the FF A signatories. Such institutional controls shall consist of land-use restrictions designed to 
protect the landfill remedy. 

) 

State statutes that have been accepted by the DON as ARARs for implementing institutional controls 
and entering into an Environmental Restriction Covenant and Agreement with DTSC include 
substantive provisions of the Cal. Civ. Code § 1471 and Cal. Health & Safety Code §§ 25202.5, 
25222.1, 25232(b)(1)(A)-(E), 25233(c), 25234, and 25355.5(a)(1)(c). DTSC promulgated a 
regulation on 19 April 2003 regarding "Requirements for Land Use Covenants" at Cal. Code Regs. 
tit. 22, § 67391.1. The substantive provisions of this regulation have been determined to be "relevant 
and appropriate" state ARARs by the DON. 

The substantive provisions of Cal. Civ. Code § 1471 are the following general narrative standard: " .. 
. to do or refrain from doing some act on his or her own land ... where ... : (c) Each such act relates 
to the use ofland and each such act is reasonably necessary to protect present or future human health 
or safety or the environment as a result of the presence on the land of hazardous materials, as defined 
in Section 25260 of the Health and Safety Code." This narrative standard would be implemented 
through incorporation of restrictive environmental covenants in the deed at the time of transfer. 
These covenants would be recorded with the environmental restriction covenant and agreement and 
run with the land. 

The substantive provisions of Cal. Health & Safety Code § 25202.5 are the general narrative 
standard to restrict "present and future uses of all or part of the land on which the ... facility ... is 

H4-1 



May 2008 
Draft Final, RIfFS 
Anomaly Area 3 Appendix H 

located.. ." These substantive provisions will be implemented by incorporation of restrictive 
environmental covenants in the Environmental Restriction Covenant and Agreement at the time of 
transfer for purposes of protecting present and future public health and safety. 

Actual land-use restriction requirements are set forth in Cal. Health & Safety Code § 
25232(b)(I)(A)-(E). These include prohibitions on construction of residences, hospitals for humans, 
schools for persons under 21 years of age, day care centers, or any permanently occupied human 
habitation on hazardous waste property. Cal. Health & Safety Code § 25233(c) sets forth substantive 
criteria for granting variances from the uses prohibited in Cal. Health & Safety Code § 
25232(b)(1 )(A)-(E) based on specified environmental and health criteria. 

Cal. Health & Safety Code §§ 25222.1 and 25355.5(a)(1)(C) provide the authority for the state to 
enter into voluntary agreements to establish land-use covenants with the owner of property. The 
substantive requirements of the following Cal. Health & Safety Code § 25222.1 provisions are 
"relevant and appropriate": (1) the general narrative standard: "restricting specified uses of the 
property, ... " and (2) " ... the agreement is irrevocable, and shall be recorded by the owner, ... as a 
hazardous waste easement, covenant, restriction or servitude, or any combination thereof, as 
appropriate, upon the present and future uses of the land." The substantive requirements of the 
following Cal. Health & Safety Code § 25355.5(a)(1)(C) provisions are "relevant and appropriate": 
" ... execution and recording of a written instrument that imposes an easement, covenant, restriction, 
or servitude, or combination thereof, as appropriate, upon the present and future uses of the land." 
The DON will comply with the substantive requirements of Cal. Health & Safety Code §§ 25222.1 
and 25355.5(a)(I)(C) by incorporating the CERCLA use restrictions into the DON's deed of 
conveyance in the form of restrictive covenants under the authority of Cal. Civ. Code § 1471 and 
into the environmental restriction covenant and agreement. The substantive provisions of Cal. Health 
& Safety Code §§ 25222.1 and 25355.5(a)(1)(C) may be interpreted in a manner that is consistent 
with the substantive provisions of Cal. Civ. Code § 1471. The covenants shall be recorded with the 
deed and run with the land. 

Cal. Health & Safety Code § 25233(c) sets forth "relevant and appropriate" substantive criteria for 
granting variances from prohibited uses under under Health & Safety Code § 25232(b) )(1)(A)-(E) 
based upon specified environmental and health criteria. Cal. Health & Safety Code § 25234 sets forth 
the following "relevant and appropriate" substantive criteria for the removal of a land-use restriction 
on the grounds that " ... the waste no longer creates a significant existing or potential hazard to 
present or future public health or safety." 

In addition to being implemented through the Environmental Restriction Covenant and Agreement 
between the DON and DTSC, the appropriate and relevant portions of Cal. Health & Safety Code §§ 
25202.5,25222.1, 25232(b)(1)(A)-(E), 25233(c), 25234, and 25355.5(a)(I)(C) and Cal. Civ. Code § 
1471 shall also be implemented through the deed between the DON and the transferee. 

EPA agrees that the substantive portions of the state statutes and regulations referenced in this 
section are ARARs. EPA specifically considers sections (a)(1), (a)(2), (d), (e)(1), and (e)(2) of Cal. 
Code Regs., tit. 22 Section 67391.1, to be ARARs for this RIlFS. DTSC's position is that all of the 
state statutes and regulations referenced in this section are ARARs. 

4.3 CAPPING 

Capping or covering the debris at AA 3 is a component of Alternatives 3a, 3b, 3c, and 3d considered 
in this RIlFS. Alternatives 3b, 3c, and 3d include construction of a Cal. Code Regs. tit. 27 
prescriptive cap at AA 3. Alternative 3a proposes construction of engineered alternative to 
prescriptive cap in Cal. Code Regs. tit. 27. 
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The following general approach was followed to identify potential ARARs for capping action for 
different remedial alternatives considered for AA 3: 

1. In the first step, ARARs evaluation for landfill closure and post-closure was performed for 
different remedial alternatives consistent with their intent to construct prescriptive or non­
prescriptive cap. This indicated that since Alternatives 3b, 3c, and 3d include construction of 
a Cal. Code Regs. tit. 27 prescriptive cap, the substantive requirements of following 
regulations are potential ARARs for these alternatives: 

• Cal. Code Regs. tit. 27 § 21090(a)(1) for construction of a foundation layer. 

• Cal. Code Regs. tit. 27 § 21090(a)(2) for construction of a barrier layer. 

• Cal. Code Regs. tit. 27 § 21090(a)(3) for construction of an erosion resistant (vegetative) 
layer. 

Alternative 3a proposes construction of an engineered alternative to prescriptive cap in Cal. 
Code Regs. tit. 27. Alternative 2 proposes limited grading of existing soil cover. Therefore, 
above requirements do not constitute potential ARARs for Alternatives 2 and 3a. However, 
the requirements at Cal. Code Regs. tit. 27, §§ 20080(b) and 21090 (a) under which the 
RWQCB can allow an alternative final cover are potential ARARs for Alternatives 2 and 3a. 
Under Cal. Code Regs. tit. 27, § 20080(b), engineered alternatives to the prescriptive landfill 
cover are allowed when the discharger can demonstrate that the construction or prescriptive 
standard is not feasible and there is a specific engineered alternative. Under Cal. Code Regs. 
tit. 27, § 21090, the RWQCB can allow any alternative final cover that it finds will continue 
to isolate the waste and irrigation at least as well as would a final cover built in accordance 
with applicable prescriptive standards. The UNSAT -H modeling results indicate that 
Alternatives 2 and 3a provides performance equivalent to the prescriptive standard (clay) cap 
(Alternative 3b) in preventing potential migration of contaminants to groundwater where 
they could pose a risk to human health and the environment (see Appendix K). Therefore, 
Alternatives 2 and 3a are expected to isolate the waste and irrigation as well as the final 
cover built in accordance with applicable prescriptive standards. 

2. In the second step, landfill closure and postclosure requirements were identified that were 
potential ARARs for all remedial alternatives involving construction of a cap. Landfill 
closure and postclosure requirements are contained in 40 C.F.R. § 258 and Cal. Code Regs. 
tits. 22 and 27. AA 3 ceased to receive any debris prior to the effective date Cal. Code Regs. 
tit. 27 (18 July 1997), and 40 C.F.R. § 258 (09 October 1991). Therefore, Cal. Code Regs. 
tit. 27, and 40 C.F.R. § 258 are not "applicable" ARARs. However, their provisions were 
reviewed to determine whether they were potentially "relevant and appropriate" ARARs. 
Since AA 3 continued to receive debris after the effective date of Cal. Code Regs. tits. 22 
(19 November 1980), these regulations were reviewed to determine if their provisions are 
potentially "applicable" ARARs. All these regulations contain overlapping requirements; 
therefore, this RIlFS contains a table that compares 40 C.F.R. § 258 and Cal. Code Regs. tits. 
22 and 27 and identified the most stringent, or controlling, ARARs. The purpose of this 
table is to facilitate identification of ARARs for remedial design/remedial action. When 
federal and state regulations were considered to be equally stringent, federal regulations 
were selected as controlling ARARs. This table is presented as Table H-7 and has been 
updated to reflect the promulgation of Cal. Code Regs. tit. 27 and repeal of portions of Titles 
14 and 23 

Tables H-5 and H-6 present detailed evaluation of landfill closure and postclosure requirements for 
alternatives involving capping action. 
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Federal requirements that are potential ARARs for capping/cover actions are described in the 
following sections. 

4.3.1.1 RCRA 

There are no reports of hazardous waste disposal at AA 3. However, because some of the debris at 
AA 3 may contain hazardous constituents, landfill closure and postclosure requirements at Cal. Code 
Regs. tit. 22 were evaluated to determine if they constitute potential ARARs for capping action. This 
evaluation is presented in Tables H-5 and H-7.Grading and capping activities may involve 
excavating buried debris from one portion of AA 3 and consolidating it in another portion. U.S. EPA 
has determined that disposal occurs when waste is placed in the land-based unit. However, 
movement within a unit does not constitute disposal or placement, and at CERCLA sites, an area of 
contamination can be considered comparable to a unit. The U.S. EPA Area of Contamination Policy 
(U.S. EPA 1996) allows wastes to be consolidated or treated in situ within an area of contamination 
without triggering land-disposal restrictions or minimum technology requirements. Therefore, 
movement within the landfill boundary does not constitute placement and, therefore, RCRA waste 
generation and land disposal restrictions are not triggered. 

4.3.1.2 CRITERIA FOR MUNICIPAL WASTE LANDFILLS, 40 G.F.R. § 258 

Landfill closure requirements for municipal waste landfills are set forth in 40 C.F.R. § 258, subpt. F. 
Because AA 3 did not receive debris after the effective date of these requirements (09 October 
1991), these requirements would not be applicable. However, the substantive portions of these 
requirements would be considered potentially relevant and appropriate because trace levels of 
domestic waste has been encountered at AA 3 similar or identical to wastes managed in municipal 
solid waste landfills. 

Provisions in 40 C.F.R. § 258.60(a) and (b) require that the final cover system be designed to 
minimize infiltration and erosion. This section provides specific technical standards for cover design 
but allows for alternative cover designs if it is demonstrated that the alternative designs will achieve 
the same level of performance. 

Section 258.61 requires postclosure maintenance for 30 years unless it can be demonstrated that a 
shorter or longer period of maintenance is required. If it can be demonstrated that the site poses no 
threat to public health and safety or to the environment, the postclosure maintenance period may be 
eliminated. 

4.3.1.3 CLEAN AIR ACT 

Grading activities associated with placement of the cap and excavation of the local soil may generate 
fugitive dust and require the use of heavy equipment. These activities would need to comply with 
substantive requirements of the SCAQMD rules identified as potential ARARs. The SCAQMD rules 
that have been approved by U.S. EPA as a part of SIP and were identified as potential federal 
ARARs for air emissions included, Rules 403, 404, 405, 407, 409, 474, 1150.1, 1166, and 
Regulation XIII. The ARAR evaluation of these rules indicated that substantive requirements of 
Rules 403, 404, 405, and 1150.1 are potentially applicable to capping at AA 3. The details of these 
rules and methods of compliance for each are presented in the following sections and Table H-5. 

Rule 403 

This rule prohibits emissions of fugitive dust such that the presence of such dust remains visible in 
the atmosphere beyond the property line of the emission source and shall not cause or allow PM IO 

levels to exceed 50 micrograms per cubic meter when determined, by simultaneous sampling, as the 
difference between upwind and downwind samples 
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Cap construction activities may generate fugitive dust emissions. Measures such as applying water to 
prevent fugitive dust emissions will be implemented. 

Rule 404 

This rule limits equipment from discharging particulate emissions in excess of 0.01 to 0.196 grain 
per cubic foot based on a given volumetric (dry standard cubic feet per minute) exhaust gas flow rate 
averaged over one hour or on cycle of operation. It excludes steam generators or gas turbines. 

The equipment used during remedial action will comply with substantive requirements of this rule. 

Rule 405 

This rule limits equipment from discharging particulate emissions in excess of 0.99 to 30 pounds per 
hour based on a given process weight. 

The equipment used during remedial action will comply with substantive requirements of this rule. 

Rule 1150.1 

This rule establishes design and operational requirements for landfill gas collection and control 
systems for active and inactive municipal solid waste landfills. It also establishes landfill gas 
sampling and monitoring requirements. 

AA 3 is not an active or inactive municipal solid waste landfill, therefore the requirements of 
SCAQMD Rule 1150.1 are not applicable. However, since AA 3 is a former military landfill, the 
substantive provisions of SCAQMD Rule 1150.1 are relevant and appropriate for the landfill gas 
collection, control and monitoring systems to be installed at AA 3. The landfill gas collection and 
control system, and landfill gas monitoring network at AA 3 will be designed and operated based on 
an agreement between FF A signatories documented in the letter from DON dated 24 June 2004. The 
details of the design and operation of the landfill gas systems and landfill gas monitoring will be 
presented in remedial design work plan. 

4.3.2 State ARARs 

State requirements that are potential ARARs for capping/cover actions are described in the following 
sections. 

4.3.2.1 SOLID WASTE (CAL. CODE REGS. TIT.27, Dlv. 2) 

The RWQCB and CIWMB identified Cal. Code Regs. tit. 27 §§ 20240; 20950 (a) and (e); 21090 
(b)(I), (c), and (e)(2); 21130; 21135; 21137; 21140; 21142; 21145; 21150; 21160; 21180; 21190; 
21800; 21830; and 21880 as potential ARARs for capping at lRP Sites 3 and 5, former MCAS EI 
Toro. A detailed ARAR evaluation of these regulations is presented in Table H-6. This evaluation 
indicates that substantive provisions of the following requirements are potential ARARs for the 
construction and post-closure maintenance of landfill cap under Alternatives 3a, 3b, 3c, and 3d: 

• General closure and postclosure maintenance standards (Cal. Code Regs. tit. 27 §§ 
20950[a]) 

• Site Security (Cal. Code Regs. tit. 27 § 21135[f] and [g]) 

• Grading of final cover (Cal. Code Regs. tit. 27 § 21142). Grading of the final cover for 
Alternatives 3b, 3c, and 3d (Cal. Code Regs. tit. 27 §§ 21090[b][I]). 

• Cover seismic requirements (Cal. Code Regs. tit. 27 §§ 21145[a]) 
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• Erosion control for final cover (Cal. Code Regs. tit. 27 § 21090[c][4] and 21150) 

• Post-closure care period (Cal. Code Regs. tit. 27 § 20950[a] and 21180 [a],[b], [c], and 
[d]) 

• Post-closure land use (Cal. Code Regs. tit. 27 § 21190[a] and [b]) 

The cover seismic requirements at Cal. Code Regs. tit. 27 § 21145 (a) were selected as potential 
ARARs for construction of a landfill cap at AA 3. The equivalent federal requirements for seismic 
design of the landfill cover are provided at Cal. Code Regs. tit. 22 § 66264.310 (a)(5), which state 
that final cover shall accommodate lateral and vertical shear forces generated by the maximum 
credible earth quake. No stringency comparison of these federal requirements with equivalent state 
requirements was performed, since federal provisions at Cal. Code Regs. tit. 22 § 66264.310 (a)(5) 
were determined not to be relevant and appropriate ARARs for AA 3. The criteria for determining 
relevance and appropriateness of a requirement are listed in 40 C.F.R. § 300AOO(g)(2) and are 
discussed in Section 1.1. In evaluating the relevance and appropriateness, comparisons should be 
made based on the eight criteria listed in Section 1.1 to determine whether a requirement addresses 
problems or situations sufficiently similar to the circumstances of the release or remedial action 
contemplated, and whether the requirement is well-suited to the site, and therefore is both relevant 
and appropriate. To constitute an ARAR for a CERCLA site a requirement must be both relevant and 
appropriate. Based on criteria for determining relevance and appropriateness, federal provisions at 
Cal. Code Regs. tit. 22 § 66264.310 (a)(5) (cover seismic requirements) were determined to be. 
relevant but not appropriate, and therefore determined not to be ARARs for AA 3 remedial action. 
The federal provisions at Cal. Code Regs. tit. 22 § 66264.310 (a)(5) require that the final cover shall 
accommodate lateral and vertical shear forces generated by the maximum credible earthquake so that 
the integrity of the cover is maintained. In comparison, the requirements at Cal. Code Regs. tit. 27 § 
20370 require that hazardous waste and designated waste management units shall be designed to 
withstand the maximum credible earthquake and nonhazardous waste management units must be 
designed to withstand the maximum probable earthquake. The cover seismic requirements of both 
Cal. Code Regs. tits. 22 and 27 are relevant to AA 3. However, since the cover seismic requirements 
of Cal. Code Regs. tit. 27 distinguish between the hazardous and nonhazardous waste management 
units and explicitly define the requirements potentially applicable to nonhazardous waste 
management units, these requirements are appropriate to AA 3 based on the nature of the major 
portion of the buried debris at the site. 

4.3.2.2 SCAQMD REQUIREMENTS 

Grading activities associated with placement of the cap and excavation of the local soil may generate 
fugitive dust and require the use of heavy equipment. These activities would need to comply with 
substantive requirements of the SCAQMD rules identified as potential ARARs. The SCAQMD rules 
that have been not been approved by U.S. EPA as a part of SIP and hence were identified as potential 
state ARARs for air emissions included, Rules 401, 402, 408, 431.1, 431.2, 431.3, 1150, Regulation 
X, and Regulation XIV. The ARAR evaluation of these rules indicated that substantive requirements 
of Rules 401 and 1150 are potentially applicable to capping at AA 3. The details of these rules and 
methods of compliance for each are presented in the following sections and Table H-6. 

Rule 401 

This rule prohibits the discharge of any air contaminant into the atmosphere from any single source 
of emission for a period or periods aggregating more than 3 minutes in a 60-minute period, which is 
(a) as dark or darker in shade as that designated No.1 on the Ringelmann Chart, or (b) of such 
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opacity as to obscure an observer's view to a degree equal to or greater than does smoke described in 
(a). 

Substantive requirements of this rule are potentially applicable since cap construction activities have 
a potential to produce visible emissions due to fugitive dust. Mitigation measures such as wetting the 
soil will be implemented to reduce visible emissions. 

Rule 1150 

SCAQMD Rule 1150 requires that an excavation management plan be developed prior to excavation 
of landfill materials. While the plan itself is considered administrative in nature, the DON will 
address substantive provisions of this regulation during the remedial design/remedial action phase. 

4.4 ExCAVATION AND TEMPORARY STORAGE OF DEBRIS 

Alternative 4 would include excavation of debris from AA 3 and disposal at an off-site disposal 
facility. Following sections identify ARARs for actions including excavation and temporary storage 
of debris. 

4.4.1 Federal ARARs 

The excavated debris from AA 3 is proposed to be stored in staging piles in accordance with the 
requirements at 40 C.F.R § 264.554. The debris will be characterized to evaluate if it exhibits the 
characteristics of RCRA hazardous or California-regulated, non-RCRA hazardous waste. If the 
debris exhibits the characteristics of the RCRA hazardous waste, substantive provisions of 40 C.F.R. 
§ 264.554(d)(1)(i-ii), (d)(2), (e), (t), (h), (i), (j), and (k) are potentially "applicable" ARARs for 
design, operation, and closure of the staging pile. However, if the debris does not meet the definition 
ofRCRA or non-RCRA hazardous waste, the staging pile requirements would be potentially relevant 
and appropriate federal ARARs since COPCs in the debris are same or similar to the contaminants 
found in RCRA hazardous waste. 

4.5 MONITORING 

Alternatives 2 and 3 include groundwater and landfill gas monitoring, and Alternative 4 constitutes 
only groundwater monitoring. Federal and state requirements that pertain to groundwater and landfill 
gas monitoring are described in the following sections. 

4.5.1 Groundwater Monitoring 

No groundwater-specific response action is planned for AA 3. Although it is not expected that future 
releases to groundwater that would warrant a response action, detection monitoring will be 
performed to detect any release of organic constituents entering the groundwater from material 
present at AA 3. 

4.5.1.1 FEDERALARARs 

Portions of the RCRA groundwater protection standards contained in Cal. Code Regs. tit. 22 are 
considered to be relevant and appropriate for the groundwater monitoring at AA 3 since the 
hazardous constituents being addressed by the remedial action are similar or identical to those found 
in RCRA hazardous wastes. Substantive provisions of the following requirements apply to the 
development and implementation of groundwater monitoring program: 

• general monitoring (Cal. Code Regs. tit. 22 §§ 66264.91 [a][I] and 66264.97[b][I][A], 
[b)[I][B], [b][4-7], [e)[6], [12)[A] and [B], [13], and [15]) 

• point of compliance (Cal. Code Regs. tit. 22 § 66264.95[a] and [b]) 
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• detection monitoring (Cal. Code Regs. tit. 22 § 66264.98[e][1-5], [j], [k)[1-3], 4[A], and 
[D), [5], [7)[C] and [D] 

RCRA requirements for identification and management of solid and hazardous wastes are also 
potential federal action-specific ARARs identified for all remedial action alternatives except 
Alternative 1 (No action). Soil cuttings and water generated in the course of installing and 
developing monitoring wells would be subject to RCRA requirements at Cal. Code Regs. tit. 22, § 
66262.10(a) and § 66262.11 to determine whether such wastes should be classified as hazardous. 

The DON has determined that soil and well development water at AA 3 would not be classified as 
RCRA-listed hazardous wastes. However, testing would still be required to classify these materials 
with respect to the RCRA hazardous waste characteristics. This determination would be made at the 
time the waste is generated. The appropriate requirements outlined in Table H-5 for storing, 
manifesting, and transporting this material for final disposal would need to be followed only in the 
unlikely event that the soil cuttings and well development water are found to be classified as RCRA 
characteristic hazardous wastes. 

The soil cuttings and well development water generated would also be subject to state action-specific 
requirements to determine if these materials are non-RCRA hazardous waste. The appropriate 
management requirements of Cal. Code Regs. tit. 22, § 66264 would be evaluated as potential 
ARARs should testing unexpectedly classify these materials as non-RCRA hazardous waste. 

4.5.1.2 STATEARARs 

The RWQCB identified Cal. Code Regs. tit. 27 § 20385 as potential ARAR for groundwater 
monitoring at IRP Sites 3 and 5, former MCAS E1 Toro. The DON as reviewed the provisions of this 
regulation and has determined that they are not more stringent than equivalent federal regulations at 
Cal. Code Regs. tit. 22 § 66264.91. Therefore, requirements of Cal. Code Regs. tit. 27 § 20385 are 
not ARARs for remedial action at AA 3. 

4.5.2 Landfill Gas Monitoring 

4.5.2.1 FEDERALARARs 

No federal ARARs have been identified for landfill gas monitoring. 

4.5.2.2 STATEARARs 

In response to the DaN's ARAR solicitation of April 2005, the RWQCB and CIWMB identified 
Cal. Code Regs. tit. 27 §§ 20921 - 20937 and 21160 as potential ARARs for landfill gas monitoring. 
A detailed ARAR evaluation of these regulations is presented in Table H-6. This evaluation indicates 
that substantive requirements of Cal. Code Regs. tit. 27 §§ 20921(a)(1), (2), and (3), 20921(b) and 
(d), 20923, 20925 (a), (b), and (c), 20925(d)(1) and (3),20932,20933,20937, and 21160(a) (except 
where the provisions refer to leachate collection and control) are potential ARARs for landfill gas 
monitoring. 

4.6 CONCLUSIONS OF ACTION-SPECIFIC ARARs 

The actions to be undertaken during proposed AA 3 remedial action may include capping, 
excavation, and temporary storage. The conclusions for the ARARs pertaining to these actions are 
presented in the following sections. 
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The potential ARARs for cap design and construction, and post-closure maintenance are presented in 
Tables H-6 and H-7. The following is a list of potential ARARs for all the alternatives that include 
capping (Alternatives 3a, 3b, 3c, and 3d): 

• Location (Cal. Code Regs. tit. 22 § 66264.309[a]) 

• Site Security (Cal. Code Regs. tit. 27 § 21135[f] and [g]) 

• General requirements for final cover design (Cal. Code Regs. tit. 27 § 21140) 

• Grading of final cover (Cal. Code Regs. tit. 27 § 21142). Grading ofthe final cover for 
Alternatives 3b, 3c, and 3d (Cal. Code Regs. tit. 27 §§ 21090[b][1]) 

• Landfill gas control (Cal. Code Regs. tit. 27 § 21160[a] except where the provisions refer 
to leachate collection and control.) 

• Compaction (Cal. Code Regs. tit. 22 § 66264.22S[e][1]) 

• Cover seismic requirements (Cal. Code Regs. tit. 27 §§ 21145[a]) 

• Post-closure care period (Cal. Code Regs. tit. 27 §§ 20950[a] and 211S0[a], [b], [c], and 
[d]) 

• Post-closure care (Cal. Code Regs. tit. 22 § 66264.310[b][1]) 

• Erosion control for final cover (Cal. Code Regs. tit. 27 §§ 21090[c][4] and 21150) 

• Benchmark maintenance (Cal. Code Regs. tit. 22 § 66264.310[b][5]) 

In addition to above ARARs, the substantive provisions of Cal. Cal. Code Regs. tit. 27 § 21090 
(a)(1) through (3) are ARARs for Alternatives 3b, 3c, and 3d that include construction of erosion 
resistant, foundation, and barrier layers in accordance with the requirements of Cal. Code Regs. tit. 
27 or construction of Title 27 prescriptive cap. 

Under Cal. Code Regs. tit. 27, § 200S0(b), engineered alternatives to the prescriptive landfill cover 
are allowed when the discharger can demonstrate that the construction or prescriptive standard is not 
feasible and there is a specific engineered alternative. Under Cal. Code Regs. tit. 27, § 21090, the 
RWQCB can allow any alternative final cover that it finds will continue to isolate the waste and 
irrigation at least as well as would a final cover built in accordance with applicable prescriptive 
standards. The UNSAT-H modeling results indicate that Alternatives 2 and 3a provide performance 
equivalent to the prescriptive standard (clay) cap (Alternative 3b) in preventing potential migration 
of contaminants to groundwater where they could pose a risk to human health and the environment 
(see Appendix K). Therefore, the requirements of Cal. Code Regs. tit. 27, §§ 20080(b) and 21090 (a) 
that allow for an alternative final cover have been determined to be potential ARARs for remedial 
Alternatives 2 and 3a. Alternative 2 include limited grading of existing soil cover. Alternative 3a 
includes construction of an ET cover. Both existing and ET covers are modifications of cover 
prescribed under Cal. Code Regs. tit. 27. The prescriptive cover requirements at Cal. Cal. Code 
Regs. tit. 27 §§ 21090 (a)(1) through (3) do not constitute potential ARARs for Alternatives 2 and 
3a. 

4.6.2 Temporary Storage of Excavated Debris 

The excavated debris from AA 3 would be stored in staging piles. The substantive requirements of 
40 C.F.R. § 264.554(d)(1)(i-ii), (d)(2), (e), (t), (h), (i), 0), and (k) are potentially ARARs for design, 
operation, and closure of the staging pile. 
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Although no response action is planned for groundwater at AA 3, the detection monitoring 
requirements of Cal. Code Regs. tit. 22 § 66264.98(e)(1-5), (j), (k)(1-3), 4(A), and (D), (5), (7)(C) 
and (D) are detennined to be potential federal relevant and appropriate ARARs for the remedial 
action. The general monitoring requirements at Cal. Code Regs. tit. 22, §§ 66264.91(a)(1), and 
66264.97(b)(1)(A), (b)(1)(B), (b)(4-7), (e)(6), (12)(A) and (B), (13), and (15); and; monitoring points 
and points of compliance at Cal. Code Regs. tit. 22, § 66264.95(a) and (b); are supporting potential 
ARARs for detection monitoring program. 

For landfill gas monitoring, substantive requirements of Cal. Code Regs. tit. 27 §§ 20921(a)(1), (2), 
and (3), 20921(b) and (d), 20923, 20925 (a), (b), and (c), 20925(d)(1) and (3), 20932, 20933, and 
20937 have been identified as potential ARARs. 
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'\ Controlling ARARs have been identified for AA 3 in this appendix for each medium, location, and 
,,~ proposed remedial action alternative. 

5.1 CHEMICAL-SPECIFIC ARARS 

The chemical-specific ARARs are presented in Section 2 and Tables H-l and H-2. Alternatives 
evaluated in this RIlFS include excavation, consolidation, and off-site disposal of contaminated soil, 
and generation of investigation-derived waste (IDW). The substantive provisions of Cal. Code Regs. 
tit. 22, § 66261.21, § 66261.22(a)(I), § 66261.23, § 66261.24(a)(I), and § 66261.100 are potential 
federal ARARs for determining whether the contaminated soil or waste is a RCRA hazardous waste. 
The substantive provisions of Cal. Code Regs. tit. 22, § 66261.24(a)(2) are potential state ARARs for 
determining whether the contaminated soil or waste exhibits the characteristics of the California­
regulated, non-RCRA hazardous waste. 

5.2 LOCATION-SPEOFIC ARARs 

The location-specific ARARs are presented in Section 3 and Tables H-3 and H-4. The HEC-RAS 
modeling indicated that the southeastern portion of AA 3 adjacent to the Agua Chinon Wash is 
within the 100-year flood plain. Therefore, the substantive requirements of Cal. Code Regs. tit. 22, § 
66264.18[b] and 40 C.F.R. § 6.302(b) and 40 C.F.R. pt. 6 Appendix A, § 6(a)(1), (3), and (5) (at the 
end of § 6.1007) relating to construction in a 100-year flood plain are potential ARARs for AA 3 
remedial action. 

5.3 AmON-SPEOFIC ARARs 

The action-specific ARARs are presented in Section 4 and Tables H-5 and H-6. Capping or covering 
the landfill is a component of several of the alternatives being evaluated for AA 3. Federal and state 
requirements for landfill closure are the primary source of ARARs for this action. Potential action­
specific ARARs for the soil cover were evaluated in four nearly identical sets of regulations: 40 
C.F.R. § 258 and Cal. Code Regs. tits. 22 and 27. 

For Alternatives 3b, 3c, and 3d that include construction of Title 27 prescriptive cap, the substantive 
provisions of Cal. Cal. Code Regs. tit. 27 §§ 21090 (a)(1) through (3) are potential ARARs for 
construction of erosion resistant, foundation, and barrier layers. The requirements under Cal. Code 
Regs. tit. 27, §§ 20080 and 21090 allow engineered alternatives to prescriptive landfill cover and are 
potential "relevant and appropriate" ARARs for remedial alternatives 2 and 3a. Alternative 2 
includes limited grading of existing soil cover at AA 3 and Alternative 3a includes construction of an 
ET cover. Both existing and ET covers are modifications of the cover prescribed under Cal. Code 
Regs. tit. 27. The UNSAT-H modeling results indicate that Alternatives 2 and 3a provide 
performance equivalent to the prescriptive standard (clay) cap (Alternative 3b) in preventing 
potential migration of contaminants to groundwater where they could pose a risk to human health 
and the environment (see Appendix K). 

The controlling ARARs for cap design and construction, and post-closure maintenance activities 
including, site security, final cover design, erosion control, landfill gas control, and post-closure care 
are identified in Table H-7. 

Alternative 4 includes temporary storage of excavated debris in staging piles; therefore, substantive 
requirements of 40 C.F.R. § 264.554(d)(1)(i-ii), (d)(2), (e), (f), (h), (i), 0), and (k) are potentially 
ARARs for design, operation, and closure of the staging pile. 

Although no response action is planned for groundwater at AA 3, the detection monitoring 
requirements of Cal. Code Regs. tit. 22 § 66264.98(e)(1-5), 0), (k)(1-3), 4(A), and (D), (5), (7)(C) 
and (D) are determined to be potential federal relevant and appropriate ARARs for all alternatives 
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except Alternative 1 (No action). For landfill gas monitoring, substantive requirements of Cal. Code 
Regs. tit. 27 §§ 20921 (a)(1), (2), and (3), 20921(b) and (d), 20923, 20925 (a), (b), and (c), 
20925(d)(1) and (3),20932,20933, and 20937 have been identified as potential ARARs. 

For alternatives involving capping and consolidation of contaminated soil, the substantive provisions 
of SCAQMD Rules 403, 404, 405, and 1150.1 are potentially applicable federal ARARs since they 
have been approved into the SIP. Additionally, the substantive provisions of the SCAQMD Rules 
401 and 1150 are potentially applicable state ARARs at AA 3. 

The substantive provisions of Cal. Civ. Code § 1471; Cal. Code Regs. tit. 22, § 67391.1; and Cal. 
Health & Safety Code §§ 25202.5, 25222.1, 25232(b)(1)(A)-(E), 25233(c), 25234, and 
25355.5(a)(1)(C) are potential ARARs for alternatives proposing the use of lCs. The Navy will 
comply with the substantive requirements of Cal. Health & Safety Code §§ 25222.1 and 
25355.5(a)(1)(C) by incorporating CERCLA use restrictions into the Navy's deed of conveyance in 
the form of restrictive covenants under the authority of Cal. Civ. Code § 1471. In addition to being 
implemented through the Environmental Restriction Covenant and Agreement between the DON and 
DTSC, the appropriate and relevant portions of Cal. Health & Safety Code §§ 25202.5, 25222.1, 
25232(b)(I)(A)-(E), 25233(c), 25234, and 25355.5(a)(I)(C) and Cal. Civ. Code § 1471 shall also be 
implemented through the deed between the DON and the transferee. EPA agrees that the substantive 
portions of the state statutes and regulations referenced in this section are ARARs. EPA specifically 
considers sections (a)(l), (a)(2), (b), (d), and (e)(1), and (e)(2) of Cal. Code Regs., tit. 22 Section 
67391.1, to be ARARs for this RIfFS. DTSC's position is that all of the state statutes and regulations 
referenced in this section are ARARs. 
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91/009. May. 

---. 1991 b. ARARs Q's and A's: General Policy, RCRA, CWA, SD WA, Post-ROD Information, 
and Contingent Waivers. OSWER Directive No. 9234.2-01lFS-A, Washington, DC. June. 

---. 1996. Use of the Area of Contamination (AOC) Concept During RCRA Cleanups. March 
13. 
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Table H-i: Pott. /:ederal Chemical-Specifie ARARs for Remedial Action at AA 3 
'---- ',,--- j 

ARAR 
Requirement Prerequisite Citation b Determination Comments 

GROUNDWATER 

Safe Drinking Water Act (42 U.S.C., ch. 6A, § 300[f]-300[j]-26t 

National primary drinking water standards are Public water system. 40 C.F.R. § 141.11- Not an ARAR No response/corrective action is planned for 
health-based standards for public water 141.13, excluding groundwater at AA 3 
systems (MCLs). § 141.11(d)(3), 141.15, 

141.16, 
141.61(a) and (c), and 
141.62(b) 

MCLGs pertain to known or anticipated Public water system. 40 C.F.R. § 141.50-141.51 Notan ARAR. No response/corrective action is planned for 
adverse health effects (also known as groundwater at AA 3. 
recommended MCLs). 

National secondary drinking water regulations Public water system. 40 C.F.R. § 143.3 Notan ARAR No response/corrective action is planned for 
are standards for the aesthetic qualities of groundwater at AA 3. Additionally, SMCLs are 
public water systems (SMCLs). federal contaminant levels intended as guidelines for 

the states. Because they are not enforceable, federal 
SMCLs are not ARARs. 

Resource Conservation and Recovery Act (42 U.S.C., ch. 82, §§ 6901-6991 [i])C 

Defines RCRA hazardous waste. A solid Waste. Cal. Code Regs. tit. 22, § Applicable Applicable for determining whether waste is 
waste is characterized as toxic, based on the 66261.21, 66261.22(a)(1), hazardous. If wastes (e.g., drill cuttings from 
TCLP, if the waste exceeds the TCLP 66261.23, 66261.24(a)(1), monitoring well installation) are generated during the 
maximum concentrations. and 66261.100 remedial action, generator requirements (i.e., 

hazardous waste determinations) will be applicable. 

Groundwater protection standards: A regulated unit that receives or has Cal. Code Regs. tit. 22, § Not an ARAR Groundwater is not a medium of concern at AA 3. 
Owners/operators of RCRA treatment, received hazardous waste before 26 July 66264.94, except Since groundwater is not a medium of concern, no 
storage, or disposal facilities must comply with 1982 or regulated units that ceased 66264.94(a)(2) and response action is planned and therefore 
conditions in this section that are designed to receiving hazardous waste prior to 26 July 66264.94(b) groundwater ARARs are not triggered. However, 
ensure that hazardous constituents entering 1982 where constituents in or derived from detection monitoring will be conducted requirements 
the groundwater from a regulated unit do not the waste may pose a threat to human for groundwater at Cal. Code Regs. tit. 22 Section 
exceed the concentration limits for health or the environment. 66264.98 (e)(1-5), 0), (k)(1-3), 4(A), and (D), (5), 
contaminants of concern set forth under Cal. (7)(C) and (D) are potential ARARs for groundwater 
Code Regs. tit. 22, § 66264.94 in the monitoring that would be conducted as a component 
uppermost aquifer underlying the waste of response action alternatives that involve leaving 
management area of concern at the POC. the buried waste in-place in a waste management 

unit (see Table H-5 for details). 
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Table H-l: Potential Federal Chemical-Specifie ARARs for Remedial Action at M 3 

ARAR 
Requirement Prerequisite Citation b Determination Comments 

The POC is a vertical surface located at the Hazardous waste treatment or disposal. Cal. Code Regs. tit. 22, § Relevant and The point of compliance is designated at the 
hydraulically downgradient limit of the waste 66264.95 appropriate downgradient edge of AA 3. The concentration limits 
management area that extends through the established for the constituents of concern for 
uppermost aquifer underlying the regulated groundwater monitoring as a part of landfill closure 
unit and postclosure requirements would apply 

downgradient from the points of compliance (see 
Section 2.2.1.1 for additional discussion). 

Comprehensive Environmental Response, Compensation, and Liability Act (42 U.S.C., ch. 103, §§ 9601-9675t 

ACLs using a point of exposure beyond the Known or projected points of entry from CERCLA Section 121(d)(2) Not anARAR. Not an ARAR because there are no known or 
facility boundary. groundwater to surface water. (8)(ii) projected points of entry of groundwater to surface 

42 U.S.C., ch. 103, § 9621 water in the vicinity of AA 3. 

Clean Water Act of 1977, as Amended (33 U.S.C., ch. 26, §§ 1251-1387)C 

National Ambient Water Quality Criteria. Discharges to waters of the United States 33 U.S.C. § 1314(a) and Not an ARAR. There are no current or planned discharges to 
and groundwater. 42 U.S.C. § 9621(d)(2) ground or surface water as a result of this remedial 

64 Fed. Reg. 19,781 action. 

(22 April 1999) 

Water quality standards. Discharges to waters of the United States. 40 C.F.R. § 131.36(b) and Not an ARAR. There are no current or planned discharges to 
131.38 ground or surface water as a result of this remedial 

action. 

SOIL 

Resource Conservation and Recovery Act (42 U.S.C., ch. 82, §§ 6901-6991 Ii]) C 

Provides definition of "Waste." Cal. Code Regs. tit. 22 § Applicable The soil cuttings, groundwater, and other materials 
66261.2 (a), (b)(1), and generated during the remedial action at AA 3 would 
(c)(1) and (3) be classified as waste. These wastes would be 

properly characterized and disposed in accordance 
with federal and state regulations for waste 
characterization identified as ARARs. 

Defines RCRA hazardous waste. A solid Waste Cal. Code Regs. tit. 22 § Applicable Applicable for determining whether waste is 
waste is characterized as toxic, based on the 66261.21, 66261.22(a)(1), hazardous. 
toxicity characteristic leaching procedure 66261.23, 66261.24(a)(1), 
(TCLP), if the waste exceeds the TCLP and 66261.100 
maximum concentrations. 

Groundwater Protection Standards: A regulated unit that receives or has Cal. Code Regs. tit. 22 § Not an ARAR No significant vadose zone contamination was found 
Requirements to ensure that hazardous received hazardous waste before 26 July 66264.94 (a)(1) and (3), at AA 3. In addition, no conclusive evidence exists to 
constituents entering the groundwater from a 1982 or regulated units that ceased (c), (d), and (e) establish that unsaturated zone at AA 3 is impacting 
regulated unit do not exceed the concentration receiving hazardous waste prior to 26 July groundwater. 
limits for contaminants of concern in the 1982 where constituents in or derived from 
uppermost aquifer underlying the waste the waste may pose a threat to human 
management area of concern at the point of health or the environment. 
compliance. 
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Table H-l: pot~,-- .federal Chemical-Specifie ARARs for Remedial Action at AA 3 
.-

ARAR 
Requirement Prerequisite Citation b Determination 

LDRs prohibit disposal of hazardous waste Hazardous waste land disposal. Cal. Code Regs. tit. 22, § Not an ARAR 
unless treatment standards are met. 66268.1(f) 

Treatment standards including technology Hazardous waste land disposal. Cal. Code Regs. tit. 22, NotanARAR 
requirements before hazardous waste can be § 66268.40 
disposed to land. 

Universal Treatment Standards used to Hazardous waste land disposal. Cal. Code Regs. tit. 22, Not an ARAR 
comply with treatment standards. § 66268.48 

AIR 

Clean Air Act (42 U.S.C., ch. 85, §§ 7401-7671) C 

NMOS: Primary and secondary standards for Contamination of air affecting public 40 C.F.R. § 50.4-50.12 Not an ARAR 
ambient air quality to protect public health and health and welfare. 
welfare (including standards for particulate 
matter and lead). 

Provisions of SIP approved by U.S. EPA Major sources of air pollutants. 42 U.S.C. § 7401; portions Not an ARAR. 
under Section 110 of CM. of 40 C.F.R. § 52.220 

applicable to SCAOMD 

Resource Conservation and Recovery Act Air Emissions Requirements (42 U.S.C., ch. 82, §§ 6901-6991 [i])C 

Air emission standards for process vents or Equipment that contains or contacts Cal. Code Regs. NotanARAR 
equipment leaks. hazardous waste with organic tit. 22, § 66264.1030-

concentrations of at least 10 percent by 66264.1034, excluding 
weight or process vents associated with .1 030( c), .10330), 
speCified operations that manage .1034(c)(2), .1034(d)(2) 
hazardous wastes with organic Cal. Code Regs. tit. 22, § 
concentrations of at least 10 ppmw. 66264.1050- 66264.1063, 

excluding .1050(c), (d), 
.1057(g)(2), .1060, 
.1063(d)(3) 

Notes: 
a Many potential action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR tables 
b Only the substantive provisions of the requirements cited in this table are potential ARARs 

Comments 

It is not anticipated that any RCRA hazardous 
wastes generated during the remedial action will be 
placed outside the area of contamination. Therefore, 
LDRs are not ARARs. 

No disposal or placement of waste is anticipated 
outside the area of contamination as part of this 
remedial action. 

No disposal or placement of waste is anticipated 
outside the area of contamination as part of this 
remedial action. 

Not enforceable and therefore not an ARAR. Also, 
not a TBC because air pollutants covered by 
NMOS are not emitted under current conditions. 
Emissions that are part of the response action are 
evaluated under the action-specific requirements. 

Emission of air pollutants regulated by SIP is 
currently not occurring. Emissions that are part of 
the response action are evaluated under the action-
specific requirements. 

Groundwater or soil does not contain more than 10 
percent by weight VOCs. 

C Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only pertinent substantive 
requirements of the specific citations are considered potential ARARs. 

Acronyms/Abbreviations: 

§ 
ARAR 
Cal. Code Regs. 
ch. 
cm 
DON 

section 
applicable or relevant and appropriate requirement 
California Code of Regulations 
chapter 
centimeter 
Department of the Navy 

RCRA 
TCLP 
tit. 
UMTRCA 
U.S.C. 

T-3 

Resource Conservation and Recovery Act 
toxicity characteristic leaching procedure 
title 
Uranium Mill Tailings Radiation Control Act 
United States Code 
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Table H-2: Pot('--./.5tate Chemical-Specifie ARARs for Remedial Action at AA 3 , / 
"----

( 
I 

~~ 

Requirement Prerequisite 

CallEPA Department of Toxic Substances Control· 

Defines "non-RCRA Waste 
hazardous waste" 

State MCl list. Source of drinking water. 

State secondary MCl list. Source of drinking water. 

State and Regional Water Quality Control Boards· 

Describes the water basins in 
Santa Ana Region, establishes 
beneficial uses of groundwater 
and surface water, establishes 
WQOs, including narrative and 
numerical standards, 
establishes implementation 
plans to meet WQOs and 
protect beneficial uses, and 
incorporates statewide water 
quality control plans and 
policies 

Amends Water Quality Control 
Plan for the Santa Ana River 
Basin by incorporating 
language authorizing 
compliance schedules in 
NPDES permits. 

Amends the Water Quality 
Control Plan for the Santa Ana 
River Basin by incorporating 
bacterial objectives for ocean 
waters. 

Amends the Water Quality 
Control Plan for the Santa Ana 
River Basin by incorporating 
Newport Bay Watershed 
Nutrient TMDL. 

Citationb 
ARAR 

Determination Comments 

GROUNDWATER, SURFACE WATER, SOil, SEDIMENTS, AND AIR 

Cal. Code Regs. tit. 22 Applicable While it is not anticipated that any hazardous waste will be generated as a 
§ 66261.22(a)(3) and (4), result of this remedial action, in the event that wastes are generated (e.g., 
§ 66261.24(a)(2Ha)(8), drill cuttings from monitoring well construction) generator requirements 
§ 66261.101, § 66261.3(a)(2) (Le., hazardous waste determinations) will be applicable. 
(C), and § 66261.3(a)(2) (F) 

Cal. Code Regs. tit. 22, Not an ARAR No response/corrective action is planned for groundwater remediation at 
§§ 64431 and 64444 AA3. 

Cal. Code Regs. tit. 22, Not an ARAR No response/corrective action is planned for groundwater remediation at 
§ 64449(a) AA3. 

Comprehensive Water Quality NotanARAR Groundwater is not a medium of concern and no response action is 
Control Plan for the Santa Ana planned for groundwater. 
(Basin Plan) (Cal. Water Code 
§ 13240) 

Regional Water Quality NotanARAR No discharges to surface waters are planned as a part of AA 3 remedial 
Control Board Resolution No. action. In the northeastern portion of AA 3 where surface water stream is 
00-27 in close proximity to the buried debris, approximately 4 feet of soil cover 

separates surface water from the underlying debris. The surface water 
sampling conducted during the RSE investigation indicated that AA 3 
does not impact surface water in the Aqua Chinon Wash. In addition, as a 
part of the remedial action, drainage improvements are planned to further 
separate surface water from the buried debris, which is expected to 
eliminate the potential for surface water to be impacted by the release 
from AA3. 

Regional Water Quality Not an ARAR No discharges to surface water or groundwater are planned as a part of 
Control Board Resolution No. AA 3 remedial action. In addition, bacteria are not related to site activities 
97-20 and are not constituents of concem for remedial action at AA 3. 

Regional Water Quality Not an ARAR No discharges to surface water are planned as a part of AA 3 remedial 
Control Board Resolution No. action. In addition, nutrients are not related to site activities and are not 
98-100 constituents of concern for remedial action at AA 3. 
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Table H-2: Potential State Chemical-Specific" ARARs for Remedial Action at AA 3 

ARAR 
Requirement Prerequisite Citationb Determination Comments 

Amends the Water Quality Regional Water Quality Not an ARAR No discharges to surface water are planned as a part of AA 3 remedial 
Control Plan for the Santa Ana Control Board Resolution No. action. In addition, sediments are not related to site activities and are not 
River Basin by incorporating 98-101 constituents of concern for remedial action at AA 3. 
Newport Bay Watershed 
Sediment TMDL. 

Amends the Water Quality Regional Water Quality Not an ARAR No discharges to surface water are planned as a part of AA 3 remedial 
Control Plan for the Santa Ana Control Board Resolution No. action. In addition, fecal coliforms are not related to site activities and are 
River Basin by incorporating 99-10 not constituents of concern for remedial action at AA 3. 
Newport Bay Fecal Coliform 
TMDL. 

Amends the Water Quality Regional Water Quality Not an ARAR. No discharges to surface water are planned as a part of AA 3 remedial 
Control Plan for the Santa Ana Control Board Resolution No. action. In addition, total dissolved solids are not related to site activities 
River Basin by incorporating R8-2004-0001 and are not constituents of concern for remedial action at AA 3. 
an updated total dissolved 
solids (TDS) Management 
Plan. 

Establishes the policy that Statement of Policy With NotanARAR Groundwater is not a medium of concern at AA 3 and no 
high-quality waters of the state Respect to Maintaining High response/corrective action is planned for groundwater remediation. A 
"shall be maintained to the Quality of Waters in California, comprehensive statistical evaluation of the groundwater concluded that 
maximum extent possible" SWRCB Res. 68-16 historical activities at AA 3 have not resulted in a statistically significant 
consistent with the "maximum release of constituents to groundwater at the point of compliance. 
benefit to the people of the Therefore, the requirements of the State Water Resources Control Board 
State." It provides that Res. 68-16 do not constitute potential ARARs for AA 3. 
whenever the existing quality 
of water is better than that 
required by applicable water 
quality policies, such existing 
high-quality water will be 
maintained until it has been 
demonstrated to the state that 
any change will be consistent 
with maximum benefit to the 
people of the state, will not 
unreasonably affect present 
and anticipated beneficial use 
of such water, and will not 
result in water quality less than 
that prescribed in the policies. 
It also states that any activity 
that produces or may produce 
a waste or increased volume 
or concentration of waste and 
that discharges or proposes to 
discharge to existing high-
quality waters will be required 
to meet waste-discharge 
requirements that will result in 
the best practicable treatment 
or control of the discharge. 
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Table H-2: pot~,-- 3tate Chemical-Specific" ARARs for Remedial Action at AA 3 
/ .-

ARAR 
Requirement Prerequisite Citationb Determination Comments 

Describes requirements for Policies and procedures for Not an ARAR Groundwater is not a medium of concern at AA 3 and no 
RWQCB oversight of investigation and cleanup and response/corrective action is planned for groundwater remediation. A 
investigation and cleanup and abatement of discharges comprehensive statistical evaluation of the groundwater concluded that 
abatement activities resulting under Cal. Water Code historical activities at AA 3 have not resulted in a statistically significant 
from discharges of hazardous § 13304, SWRCB Res. 92-49 release of constituents to groundwater at the point of compliance. 
substances. RWQCB may Therefore, the requirements of the State Water Resources Control Board 
decide on cleanup and Res. 92-49 do not constitute potential ARARs for AA 3. 
abatement goals and 
objectives for the protection of 
water quality and beneficial 
uses of water within each 
region. Establishes criteria for 
"containment zones" where 
cleanup to established water-
quality goals is not 
economically or technically 
practicable. 

Describes findings and Cal. Water Code, div. 7, Notan ARAR. This statutory provision does not in itself establish or contain substantive 
declarations regarding § 13000 environmental "standards, requirements, criteria, or limitations" and 
protection of quality of waters therefore does not meet the definition of an ARAR. 
of the state. Includes 
declaration for regulation of 
activities and factors which 
may affect water quality and 
statewide program for the 
control of the quality of all the 
waters of the state 

Establishes requirements as to Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth procedural requirements as to when the 
when the state policy for water § 13141 state policy for water quality control and regional water quality control 
quality control and regional plans become a part of the California Water Plan. It does not in itself 
water quality control plans establish or contain substantive environmental "standards, requirements, 
become a part of the California criteria, or limitations" pertaining to actions of the DON at AA 3. Therefore, 
Water Plan. it does not meet the definition of an ARAR. 

Establishes requirements for Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth requirements for contents of the state 
content of the State policy for § 13142 policy for water quality control and is procedural in nature. It does not in 
water quality control. itself establish or contain substantive environmental "standards, 

requirements, criteria, or limitations" pertaining to actions of the DON at 
the AA 3. Therefore, it does not meet the definition of an ARAR. 

Requires that state policy for Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth requirements for the state board to 
water quality control be § 13143 review and revise the state policy for water quality control and is 
periodically reviewed and procedural in nature. It does not in itself establish or contain substantive 
revised. environmental "standards, requirements, criteria, or limitations" pertaining 

to actions of the DON at AA 3. Therefore, it does not meet the definition of 
an ARAR. 

Establishes requirements for Cal. Water Code, div. 7, Notan ARAR. This statutory provision sets forth requirements for the state board to 
consultation of the state board § 13144 consult with concerned federal, state, and local agencies during the 
with concerned federal, state, process of formulating and revising state policy for water quality control 
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Table H-2: Potential State Chemical-Specifie ARARs for Remedial Action at AA 3 

ARAR 
Requirement Prerequisite Citationb Determination Comments 

and local agencies during the and is procedural in nature. It does not in itself establish or contain 
process of formulating and substantive environmental "standards, requirements, criteria, or 
revising state policy for water limitations" pertaining to acUons of the DON at AA 3. Therefore, it does not 
quality control. meet the definition of an ARAR. 

Requires state board to take Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth requirements for the state board to take 
into consideration the effect of § 13145 into consideration the effect of its actions on the California Water Plan and 
its actions on the California is procedural in nature. It does not in itself establish or contain substantive 
Water Plan and any other environmental "standards, requirements, criteria, or IimitaUons" pertaining 
general or coordinated to actions of the DON at AA 3. Therefore, it does not meet the definition of 
governmental plan looking an ARAR. 
toward the development, 
utilization, or conservation of 
the waters of the state. 

Requires that state offices, Cal. Water Code, div. 7, Notan ARAR. The regulation sets forth requirements for state offices, boards, and 
departments and boards § 13146 department to comply with state policy for water quality control. The 
comply with state policy for regulation does not pertain to actions of federal agencies such as DON at 
water quality control in the site. 
carrying out activities which 
affect water quality. 

Requires state board to hold Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth requirements for the state board to hold 
public hearing before adopting § 13147 public hearing before adopting state policy for water quality control. It 
state policy for water quality does not in itself establish or contain substantive environmental 
control. "standards, requirements, criteria, or limitations" pertaining to actions of 

the DON at AA 3. Therefore, it does not meet the definition of an ARAR. 

Defines activities that the state Cal. Water Code, div. 7, Not an ARAR. This statutory provision sets forth the activities that state board shall 
board should perform to § 13172 perform to ensure protection of water quality and statewide uniform ity in 
ensure adequate protection of the siting, operation, and closure of waste disposal sites. It does not in 
water quality and statewide itself establish or contain substantive environmental "standards, 
uniformity in the siting, requirements, criteria, or limitations" pertaining to actions of the DON at 
operation, and closure of AA 3. Therefore, it does not meet the definition of an ARAR. 
waste disposal sites. 

Establishes requirements for Cal. Water Code, div. 7, NotanARAR. The requirements are procedural in nature; to constitute an ARAR a 
submission of a report and § 13260 requirement must be substantive. Additionally, none of the remedial action 
annual fee for waste discharge alternatives considered for AA 3 includes discharges to surface water or 
that could affect the quality of groundwater. 
the waters of the state. 

Authorizes regional water Cal. Water Code, div. 7, Not an ARAR None of the remedial action alternatives considered for AA 3 includes 
boards to prescribe § 13263 discharges to surface water or groundwater. The objective of the remedial 
requirements for discharges to action at AA 3 is to minimize the potential for discharge of contaminants of 
the receiving waters. concern to groundwater and surface water. Any potential releases to 

groundwater from buried debris at AA 3 will be addressed under landfill 
closure and postclosure requirements contained in 40 C.F.R. § 258, and 
Cal. Code Regs. tits. 22, 23, and 27. The evaluation of ARAR status of 
these regulations is presented in Tables H-5 and H-6. 
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Table H-2: Pot~~3tate Chemical-Specific" ARARs for Remedial Action at AA 3 

ARAR 
Requirement Prerequisite Citationb Determination Comments 

Authorizes regional boards to Cal. Water Code, div. 7, NotanARAR. The requirements including submission of technical or monitoring program 
investigate the quality of any § 13267 reports are procedural in nature. To constitute an ARAR a requirement 
waters of the state in must be substantive. 
establishing or reviewing any 
water quality control plan or 
waste discharge requirements. 
As a part of this investigation, 
the regional board may require 
submission of technical or 
monitoring program reports. 

Establishes prohibitions on Discharge to surface waters, Cal. Water Code, div. 7 Not an ARAR. No discharges to surface waters, enclosed bays, or estuaries are planned 
discharges to cold interstate enclosed bays, and estuaries. §§ 13140,13142.5 (Water as a part of AA 3 remedial action. In the northeastern portion of AA 3 
waters and maximum Quality Control Plan for where surface water stream is in close proximity to the buried debris, 
temperature changes to other Control of Temperature in the approximately 4 feet of soil cover separates surface water from the 
waters to protect natural Coastal and Interstate Waters underlying debris. The surface water sampling conducted during the RSE 
receiving water temperatures; and Enclosed Bays and investigation indicated that AA 3 does not impact surface water in the 
includes site-specific Estuaries of California) Aqua Chinon Wash. In addition, as a part of the remedial action, drainage 
temperature objectives for improvements are planned to further separate surface water from the 
certain water bodies. buried debris, which is expected to eliminate the potential for surface 

water to be impacted by the release from AA 3. 

Notes: 
a Many potential action-specific ARARs contain chemical-speCific limitations and are addressed in the action-specific ARAR tables 
b Only the substantive provisions of the requirements cited in this table are potential ARARs 
C Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only pertinent substantive 
requirements of specifiC citations are considered potential ARARs. 

Acronyms/Abbreviations: 

§ 
ARAR 
Cal. Code Regs. 
Cal/EPA 
RCRA 
tit. 

section 
applicable or relevant and appropriate requirement 
California Code of Regu/ations 
California Environmental Protection Agency 
Resource Conservation and Recovery Act 
title 
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" Table H-3: Pot. federal Location-Specific" ARARs for Remedial Action at AA 3 '---/ 

Location Re uirement Prerequisite 

National Historic Preservation Act of 1966, as Amended (16 U.S.C. § 470-470x-6t 

Historic project owned or Action to preserve historic Property included in or 
controlled by federal agency properties; planning of action to eligible for the National 

minimize harm to properties listed Register of Historic Places. 
on or eligible for listing on the 
National Register of Historic 
Places. 

Archaeological and Historic Preservation Act (16 U.S.C. § 469-469c-1)b 

Within area where action may Construction on previously Regulated alteration of terrain 
cause irreparable harm, loss, undisturbed land would require an caused as a result of a 
or destruction of significant archaeological survey of the area. federal construction project or 
artifacts Data recovery and preservation federally licensed activity or 

would be required if significant program where action may 
archaeological or historical data cause irreparable harm, loss, 
were found on site. The responsible or destruction of significant 
official or Secretary of the Interior is artifacts. 
authorized to undertake data 
recovery and preservation. 

Historic Sites, Buildings, and Antiquities Act of 1935 (16 U.S.C. §§ 461-467)b 

Historic sites Avoid undesirable impacts on Areas designated as historic 
landmarks. sites. 

Archaeological Resources Protection Act of 1979, as Amended (16 U.S.C. § 470aa-470mm)b 

Archaeological resources on Prohibits unauthorized excavation, Archaeological resources on 
federal land removal, damage, alteration, or federal land. 

defacement of archaeological 
resources located on public lands 
unless such action is conducted 
pursuant to a permit. 
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Citation b 

16 U.S.C. § 470-470x-6 

36 C.F.R. pt. 800 

40 C.F.R. § 6.301(b) 

16 U.S.C. § 469-469c-1 

40 C.F.R. § 6.301(c) 

16 U.S.C. §§ 461-467 

40 C.F.R. § 6.301(a) 

Pub. L. No. 96-95 

16 U.S.C. § 470aa-
470mm 

ARAR 
Determination 

Not an ARAR 

Applicable. 

Not an ARAR 

Applicable. 

Comments 

Based on the cultural resources 
investigations conducted in conjunction 
with base closure, DON has determined 
that no sites, buildings or structures at 
former MCAS EI Toro are eligible for 
listing in the National Register for Historic 
Places (DON 2002). 

No prehistoric or historic sites were 
identified during the cultural resources 
investigations (including Phase I 
archeological survey) conducted in 
conjunction with base closure for the on-
Station area that could be potentially 
impacted by the remedial action (DON 
2002). However, if archeological 
resources are identified during the course 
of remedial action, this act may be 
potentially applicable. 

Since, National historic landmarks do not 
exist at AA 3, the requirements of Historic 
Sites, Buildings, and Antiquities Act (16 
U.S.C. §§ 461-467) and its implementing 
regulations (40 C.F.R. § 6.301 [cl) do not 
constitute potential ARARs for the 
remedial action at AA 3. 

Based on the scope of the proposed 
remedial action at AA 3 and results of 
cultural resources investigations 
conducted in conjunction with base 
closure (DON 2002), it is not expected that 
any archeological resources would be 
impacted. However, if archeological 
resources are identified during the course 
of remedial action, this act may be 
potentially applicable. 



Table H-3: Potential Federal Location-Specifi~ ARARs for Remedial Action at AA 3 

Location Prerequisite Citation b 

Exec. Order No. 11990, Protection ofWetlandsb 

Wetland Avoid, to the extent possible, the Wetland meeting definition of 40 C.F.R. § 6.302(a) 
adverse impacts associated with Section 7. and 40 C.F.R. pt. 6, app. 
the destruction or loss of wetlands A, § 6(a)(1), (3), and (5) 
and avoid support of new (at the end of § 6.1007) 
construction in wetlands if 
practicable alternatives exist. 

Exec. Order No. 11988, Floodplain Managementb 

Within floodplain Evaluate potential effects of Action that will occur in a 40 C.F.R. § 6.302(b) 
actions in a floodplain to avoid, to floodplain (Le., lowlands) and and 40 C.F.R. pt. 6, app. 

. the extent possible, adverse relatively flat areas adjoining A, § 6(a)(1), (3), and (5) 
effects associated with direct and inland and coastal waters and (at the end of § 6.1007) 
indirect development of a other flood-prone areas. 
floodplain. 

Clean Water Act of 1977, as Amended, Section 404 (33 U.S.C. § 1344)b 

Wetland Action to prohibit discharge of Wetland as defined by Exec. 33 U.S.C. § 1344; 40 
dredged or fill material into wetland Order No. 11990 Section 7. CFR Part 230; and 33 
without permit. CFR Part 320 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991 [i])b 

Within 1 OO-year floodplain Facility must be designed, RCRA hazardous waste; Cal. Code Regs. tit. 22, 
constructed, operated, and treatment, storage, or § 66264.18(b) 
maintained to avoid washout. disposal of hazardous waste. 

Wild and Scenic Rivers Act (16 U.S.C. §§ 1271-1287)b 

Within area affecting national Avoid taking or assisting in action Activities that affect or may 16 U.S.C. §§ 1271-1287 
wild, scenic, or recreational that will have direct adverse effect affect any of the rivers 
river on scenic river. specified in 16 U.S.C. 

§1276(a). 

Fish and Wildlife Coordination Act (16 U.S.C. §§ 661-666ct 

Area affecting stream or other Action taken should protect fish or Diversion, channeling, or 16 U.S.C. § 662 
water body wildlife. other activity that modifies a 

stream or other water body 
and affects fish or wildlife. 
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ARAR 
Determination 

NotanARAR. 

Applicable. 

NotanARAR. 

Relevant and 
appropriate. 

Not an ARAR. 

Applicable 

Comments 

No area within AA 3 meets all three 
federal criteria as a wetland. The head cut 
drainage way at the southeastern 
boundary meets the hydrology, but not the 
vegetation criterion. The soils criterion 
could not be evaluated due to the origin 
and texture of soils on the site. 

The HEC-RAS modeling indicated that the 
southeastern portion of AA 3 adjacent to 
the Agua Chinon Wash is within the 100-
year flood plain. Therefore the substantive 
requirements of the cited regulations are 
potentially applicable federal ARARs. 

Discharge of dredged or fill material to a 
wetland is not planned as part of the 
response action. 

The HEC-RAS modeling indicated that the 
southeastern portion of AA 3 adjacent to 
the Agua Chinon Wash is within the 100-
year flood plain. AA 3 is not a hazardous 
waste TSD facility; however since the 
constituents similar to those present in 
RCRA hazardous waste may be present 
at few locations at AA 3, the substantive 
requirements of Cal. Code Regs. tit. 22, § 
66264.18(b) are potentially relevant and 
appropriate federal ARARs for the 
remedial action. 

No wild, scenic, or recreational rivers are 
located at or in the vicinity of former 
MCAS EI Toro. 

The remedial action at AA 3 would include 
limited modifications to the stream bed of 
the Aqua Chinon Wash in the 
northeastern portion of the site. Therefore 
substantive requirements of 16 U.S.C. §§ 



Table H-3: Pot~ ,=ederal Location-Specifie ARARs for Remedial Action at AA 3 
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Location Requirement Prerequisite Citation b 

Rivers and Harbors Act of 1899 (33 U.S.C. §§ 401-413)b 

Navigable waters Permits required for structures or Activities affecting navigable 33 U.S.C. § 403 
work in or affecting navigable waters. 33 C.F.R. § 322 
waters. 

Endangered Species Act of 1973 (16 U.S.C. §§ 1531-1543)b 

Habitat upon which Federal agencies may not Determination of effect upon 16 U.S.C. § 1536(a), 
endangered species or jeopardize the continued existence endangered or threatened (h)(1 )(8) 
threatened species depend of any listed species or cause the species or its habitat. Critical 

destruction or adverse modification habitat upon which 
of critical habitat. The Endangered endangered species or 
Species Committee may grant an threatened species depend. 
exemption for agency action if 
reasonable mitigation and 
enhancement measures such as 
propagation, transplantation, and 
habitat acquisition and 
improvement are implemented. 

Migratory Bird Treaty Act of 1972 (16 U.S.C. §§ 703-712)b 

Migratory bird area Protects almost all species of Presence of migratory birds. 16 U.S.C. § 703 
native migratory birds in the U.S. 
from unregulated "take," which can 
include poisoning at hazardous 
waste sites. 

Marine Mammal Protection Act (16 U.S.C. §§ 1361-1421h)b 

Marine mammal area Protects any marine mammal in Presence of marine 16 U.S.C. § 1372(a)(2) 
the U.S. except as provided by mammals. 
international treaties from 
unregulated "take." 

Magnuson-Stevens Fishery Conservation and Management Act of 1976, as Amended (16 U.S.C. §§ 1801-1882)b 

Fishery under management Provides for conservation and Presence of managed 16 U.S.C. §§ 1801-1882 
management of specified fisheries fisheries. 
within specified fishery 
conservation zones. 
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Determination Comments 

661-666c are potential ARARs. However, 
since no significant fish and wildlife is 
present in the Aqua Chinon Wash in the 
vicinity of AA 3, the modifications to the 
stream are not expected to have adverse 
effects on fish and wildlife. 

Not an ARAR. Former MCAS EI Toro (AA 3) is not 
located near navigable water. 

Not an ARAR. The landfill is not located in an area that 
supports special status species or habitat. 

Not an ARAR. Migratory birds have not been observed at 
or in the vicinity of the AA 3. 

Not an ARAR. No marine mammals have been 
documented at AA 3. 

NotanARAR. Former MCAS EI Toro (AA 3) is not 
located in an area designated as part of 
the Fishery Management Areas. 



Table H-3: Potential Federal Location-Specifi~ ARARs for Remedial Action at M 3 

Location Re uirement Prerequisite Citation b 

National Wildlife Refuge System Administration Act of 1996 (16 U.S.C. § 668dd-668eet 

Wildlife refuge No person shall take any animal or Area designated as part of 16 U.S.C § 668dd-
plant on any national wildlife National Wildlife Refuge 668ee 
refuge, except as authorized under System. Substantive provisions 
50 C.F.R. § 27.51. The disposing of 50 C.F.R. § 27.11-
or dumping of wastes is prohibited. 27.97 

Wilderness Act (16 U.S.C. §§ 1131-1136)b 

Wilderness area Area must be administered in such Federally owned area 16 U.S.C. §§ 1131-1136 
a manner as will leave it designated as wilderness 50 C.F.R. § 35.1-35.14 
unimpaired as wilderness and area. 
preserve its wilderness character. 

Coastal Zone Management Act (16 U.S.C. §§ 1451-1464)b 

Within coastal zone Conduct activities in a manner Activities affecting the coastal 16 U.S.C. § 1456(c) 
consistent with approved state zone including lands 15 C.F.R. § 930 
management programs. thereunder and adjacent 

shore land. 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991 [i])b 

Within 61 meters New treatment, storage, or RCRA hazardous waste; Cal. Code Regs. tit. 22, 
(200 feet) of a fault displaced disposal of hazardous waste treatment, storage, or § 66264.18(a) 
in Holocene time prohibited. disposal of hazardous waste. 

Within salt dome formation, Placement of noncontainerized or RCRA hazardous waste; Cal. Code Regs. tit. 22, 
underground mine, or cave bulk liquid hazardous waste placement. § 66264.18(c) 

prohibited. 

Notes: 
a Many potential action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR tables 
b Only the substantive provisions of the requirements cited in this table are potential ARARs 

ARAR 
Determination 

Not an ARAR. 

Not an ARAR. 

Not an ARAR. 

NotanARAR. 

NotanARAR. 

Comments 

Former MCAS EI Toro (M 3) is not 
located in an area designated as part of 
the National Wildlife Refuge System. 

Former MCAS EI Toro (M 3) are not 
located in an area designated as 
Wilderness Area. 

Former MCAS EI Toro (M 3) is not 
located near a coastal area (California 
Coastal Commission). 

The nearest fault that is considered active 
with Holocene movement is the Newport-
Inglewood Fault located approximately 10 
miles southwest of former MCAS EI Toro. 

Based on geologic information, salt 
domes, mines, or caves do not exist at or 
in the vicinity of former MCAS EI Toro. 

C Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only pertinent substantive 
requirements of the specific citations are considered potential ARARs. 

Acronyms/Abbreviations: 
ARAR - applicable or relevant and appropriate requirement 
Cal. Fish & Game Code - California Fish and Game Code 
CCC - California Coastal Commission 
§-section 

Cal. Code Regs. - California Code of Regulations 
Cal. Pub. Res. Code - California Public Resources Code 
DON - Department of the Navy 
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Table H-4: Pot~_>tate Location-Specific;'! ARARs for Remedial Action at AA 3 

Location Re uirement Prerequisite 

California Endangered Species Act (Cal. Fish & Game Code §§ 2050-2116t 

Rare native plants No person shall import, or take, 
possess, or sell, except as incident 
to the possession or sale of the 
real property on which the plant is 
growing, any native plant, or any 
part or product thereof, that is 
determined to the endangered 
native plant or rare native plant, 
except as otherwise provided in 
this Chapter 10 of the California 
Fish and Game Code. 

Endangered species habitat No person shall import, export, Threatened or endangered 
take, possess, or sell any species determination on or 
endangered or threatened species before 01 January 1985 or a 
or part or product thereof. candidate species with proper 

notification. 

Fur-bearing, game, nongame, Prohibits the use of steel-jawed Use of body gripping trap 
and protected rnammals leghold trap and provides that it is 

unlawful for any person, including 
an employee of the federal 
government, to use or authorize 
the use of such device to capture 
any game mammal, fur bearing 
mammal, nongame mammal, 
protected mammal, or any dog or 
cat. This prohibition does not apply 
in the extraordinary case where 
the use of such devise is the only 
method available to protect human 
health and safety. 

Birds or mammals Prohibits the taking of birds and 
mammals, including the taking by 
poison. 

Birds Actions must be taken to avoid the 
take or destruction of the nest or 
eggs of any bird. 
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Citation b 

Cal. Fish & Game Code 
§ 1908 

Cal. Fish & Game Code 
§ 2080 

Cal. Fish & Game Code 
§ 3003.1 

Cal. Fish & Game Code 
§§ 3005 

Cal. Fish and Game 
Code § 3503 

ARAR 
Determination 

Notan ARAR 

Not an ARAR 

Not an ARAR. 

Relevant and 
appropriate 

Relevant and 
appropriate 

Comments 

Rare native plants are not present onsite. 

California listed threatened or endangered 
species are not present onsite. 

The use of steel-jawed leghold trap for the 
capture of game, fur-bearing, nongame, 
and protected mammal, or any dog or cat 
is not planned as a part of remedial action 
atM3. 

Proceduaral aspects are not ARARs. 
Certain SUbstantive requirements 
pertaining to take of birds and mammals 
with poisonous substance are relevant 
and appropriate. The remedial action at 
M 3 will prevent "take" of birds and 
mammals by containing contaminants of 
concern and severing the pathway of 
exposure to contaminated soil. . 

Substantive requirements are potential 
ARARs if birds are identified at M 3 
during remedial action. Measures will be 
taken to avoid the take of birds or 
needless destruction of the nest or eggs 
during remedial action implementation. 



Table H-4: Potential State Location-Specifi~ ARARs for Remedial Action at AA 3 

ARAR 
Location Requirement Prerequisite Citation b Determination Comments 

Birds of prey Actions must be taken to prevent Cal. Fish and Game Relevant and Substantive requirements are potential 
take, possession, or destruction of Code § 3503.5 appropriate ARARs if birds in the orders Falconiformes 
any birds-of-prey or their eggs. or Strigiformes (birds-of-prey) or their nest 

or egss are identified at AA 3 during 
remedial action. Measures will be taken to 
avoid the take of these birds during 
remedial action implementation. 

Fully protected birds. Actions must of be taken to Cal. Fish & Game Code NotanARAR The listed fully protected birds have not 
prevent the taking of the following § 3511 been identified on or adjacent to AA 3. 
fully protected binds: 1) American 
peregrine falcon (2) Brown pelican 
(3) California black rail (4) 
California clapper rail (5) California 
condor (6) California least tern (7) 
Golden eagle (8) Greater sandhill 
crane (9) Light-footed clapper 
rail (10) Southern bald eagle (11) 
Trumpeter swan (12) White-
tailed kite (13) Yuma clapper rail. 

Nongame birds Prohibits the take of nongame Cal. Fish & Game Code Relevant and Substantive requirements are potential 
birds, except in accordance with § 3800 appropriate ARARs if nongame birds are identified at 
regulations of the commission, or AA 3 during remedial action. Measures will 
when related to mining operations be taken to avoid the take of nongame 
with a mitigation plan approved by birds during remedial action 
the California Department of Fish implementation. 
and Game. 

Fur-bearing mammals Provides manners under which fur- Cal. Fish & Game Code Not an ARAR. The scope of remedial action at AA 3 does 
bearing mammals may be taken. § 4000 et seq. not include take of fur-bearing mammals. 

Nongame mammals Actions must be taken to avoid the Cal. Fish & Game Code Relevant and Substantive requirements are potential 
take or possession of nongame § 4150 appropriate ARARs if nongame mammals are 
mammals. identified at AA 3 during remedial action. 

Measures will be taken to avoid the take of 
nongame birds during remedial action 
implementation. 

Fully protected mammals Actions must be taken to assure Cal Fish & Game Code Relevant and Substantive requirements are potential 
that the following fully protected § 4700 appropriate ARARs if fully protected mammals are 
mammals are not taken or identified at AA 3 during remedial action. 
possessed at any time: (1) Morro Measures will be taken to avoid the take of 
Bay kangaroo rat (2) Bighorn these mammals during remedial action 
sheep except Nelson bighorn implementation. 
sheep (3) Northern elephant seal 
(4) Guadalupe fur seal (5) Ring-
tailed cat (6) Pacific right whale 
(7) Salt-marsh harvest mouse (8) 
Southern sea otter (9) Wolverine. 
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ARAR 
Location Requirement Prerequisite Citation b Determination Comments 

Bear Prohibits take of any bear with Cal. Fish & Game Code Not an ARAR. Bear have not been identified on or 
firearm, trap, or bow and arrow § 4750 adjacent to AA 3. 
without first procuring a license tag 
authorizing the taking of such 
bear. This section further provides 
that no iron or steel-jawed or any 
type of metal-jawed trap shall be 
used to take any bear. 

Secially-protected Mountain It is unlawful to take, injure, Cal. Fish & Game Code Notan ARAR. Mountain lions have not been identified on 
Lion possess, transport, import, or sell §§ 4800 or adjacent to AA 3. 

any mountain lion or any part or 
product thereof. 

Fully protected reptiles and Actions must be taken to prevent Cal. Fish & Game Code Notan ARAR The listed reptiles and amphibians have 
amphibians the take or possession of the §§ 5050 not been identified at AA 3. 

following fully protected reptiles 
and amphibians or parts thereof: 
Blunt-nosed leopard lizard (2) San 
Francisco garter snake (3) Santa 
Cruz long-toed salamander (4) 
Limestone salamander (5) Black 
toad. 

Aquatic habitaUspecies Prohibits the passage of Cal. Fish & Game Code Relevant and The SUbstantive requirements of the Cal. 
enumerated substances or § 5650(a) Appropriate Fish and Game Code § 5650(a) are 
materials into waters of the state potential ARARs for remedial action at 
deleterious to fish, plant life, or AA3. 
birds. 

Aquatic habitaUspecies Discuss the conditions under Cal. Fish & Game Code Not an ARAR The requirements of the Cal. Fish & Game 
which the requirements of Cal. §§ 5650 (b) and (f) Code §§ 5650 (b) and (f) do not establish 
Fish & Game Code § 5650 and or contain substantive environmental 
affirmative defense to violation of "standards, requirements, criteria, or 
the section do not apply. limitations" pertaining to actions of the 

DON at AA 3. Therefore, it does not meet 
the definition of an ARAR. 

Native reptiles and amphibians It is unlawful to capture, collect, Cal. Code Regs. tit. 14, Not an ARAR. The scope of the remedial action at AA 3 
intentionally kill or injure, possess, § 40 does not include capture, collection, 
purchase, propagate, sell, intentional killing or injury, possession, 
transport, import, or export any purchase, propagation, selling, transport, 
native reptile or amphibian, or import, or export of any native reptile or 
parts thereof unless under special amphibian. 
permit from the department issued 
pursuant to Cal. Code Regs. tit. 
14, §§ 650, 670.7, or 783 or as 
otherwise provided in the Fish and 
Game Code or these regulations. 
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Table H-4: Potential State Location-Specifie ARARs for Remedial Action at AA 3 

ARAR 
Location Requirement Prerequisite Citation b Determination Comments 

Furbearing mammals Fisher, marten, river otter, desert Furbearing mammals Cal. Code Regs. tit. 14, Not an ARAR The animals specified in the regulations 
kit fox and red fox may not be § 460 have not been identified on or adjacent to 
taken at any time. AA3. 

Wetlands Actions must be taken to assure Fish and Game Not an ARAR In order for a state requirement to qualify 
that there is "no net loss" of Commission Wetland as an ARAR under CERCLA, the 
wetlands acreage or habitat value. Policy (adopted 1987) requirement must be a state law or 
Action must be taken to preserve, included in Fish and regulation and must be promulgated (of 
protect, restore, and enhance Game Code Addenda general applicability and legally 
California's wetland acreage and enforceable). The Fish and Game 
habitat values. Commission Wetland Policy is not a 

promulgated regulatory requirement; 
therefore, it does not constitute a potential 
ARAR for the remedial action at AA 3. The 
DON as further determined that Fish and 
Game Commission Wetland Policy is not a 
TBC requirement for AA 3 remedial action. 
Although CFGC Wetland Policy does not 
constitute potential ARAR or TBC for the 
remedial action at AA 3, measures will be 
taken to protect sensitive areas during 
potential response actions. 

In this context, it should be noted that no 
area within AA 3 meets all three federal 
criteria as a wetland. The head cut 
drainage way at the southeastern 
boundary meets the hydrology, but not the 
vegetation criterion. The soils criterion 
could not be evaluated due to the origin 
and texture of soils on the site. 

California Coastal Act of 1976b 

Coast Regulates activities associated Any activity which could Cal. Pub. Res. Code §§ Not an ARAR The project sites are not in an area 
with development to control direct impact coastal waters and 30000-30900; governed by this statute. 
significant impacts on coastal resources. Cal. Code Regs. tit. 14, 
waters and to protect state and §§ 13001-13666.4 
national interests in California 
coastal resources. 

Cal-EPA/DTSC Advisories, Guidance, and Criteriab 

Hazardous substance release Drilling, coring, sampling and Drilling, Coring, Not an ARAR or The guidance does not contain 
sites logging at hazardous Sampling and Logging to be considered promulgated requirements; therefore, does 

substance release sites. at Hazardous Substance (TBC) not constitute an ARAR. The DON has 
Release Sites. Guidance requirement determined that the cited document does 
Manual for Groundwater not constitute a TBC guidance for AA 3 
Investigations (Cal-EPA, remedial action. 
July 1995) 
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ARAR 
Location Requirement Prerequisite Citation b Determination Comments 

Hazardous substance release Reporting hydrogeologic Reporting Hydrogeologic Not an ARAR or The guidance does not contain 
sites characterization data Characterization Data at TBC requirement promulgated requirements; therefore, does 

Hazardous Substance not constitute an ARAR. The DON has 
Release Sites. Guidance determined that the cited document does 
Manual for Groundwater not constitute a TBC guidance for AA 3 
Investigations (Cal-EPA, remedial action. 
July 1995) 

Hazardous substance release Conducting hydrogeologic Guidelines for Not an ARAR or The guidance does not contain 
sites characterization Hydrogeologic TBC requirement promulgated requirements; therefore, does 

Characterization of not constitute an ARAR. The DON has 
Hazardous Substance determined that the cited document does 
Release Sites, Volume 1 not constitute a TBC guidance for AA 3 
& 2 (Cal-EPA, July remedial action. 
1995) 

Hazardous waste sites Conducting aquifer test Aquifer Testing for Not an ARAR or The guidance does not contain 
Hydrogeologic TBC requirement promulgated requirements; therefore, does 
Characterization. not constitute an ARAR. Additionally, 
Guidance Manual for aquifer test is not planned as a part of AA 3 
Groundwater remedial action. 
Investigations (Cal-EPA, 
July 1995) 

Hazardous substance release Conducting borehole Application of Borehole Not an ARAR or The guidance does not contain 
sites geophysics Geophysics at TBC requirement promulgated requirements; therefore, does 

Hazardous Substance not constitute an ARAR. The DON has 
Release Sites. Guidance determined that the cited document does 
Manual for Groundwater not constitute a TBC guidance for AA 3 
Investigations (Cal-EPA, remedial action. 
July 1995) 

Hazardous substance release Conducting groundwater Ground Water Modeling Not an ARAR or The guidance does not contain 
sites modeling for Hydrogeologic TBC requirement promulgated requirements; therefore, does 

Characterization. not constitute an ARAR. The DON has 
Guidance Manual for determined that the cited document does 
Groundwater not constitute a TBC guidance for AA 3 
Investigations (Cal-EPA, remedial action. 
July 1995) 

. 
Hazardous waste sites Construction of monitoring Monitoring Well Design Not an ARAR or The guidance does not contain 

wells and Construction for TBC requirement promulgated requirements; therefore, does 
Hydrogeologic not constitute an ARAR. The DON has 
Characterization. determined that the cited document does 
Guidance Manual for not constitute a TBC guidance for AA 3 
Groundwater remedial action. 
Investigations (Cal-EPA, 
July 1995) 
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Table H-4: Potential State Location-Specific" ARARs for Remedial Action at AA 3 

Location Requirement Prerequisite Citation b 

Sites potentially affected by Conducting soil gas Advisory - Active Soil 
VOCs investigations Gas Investigation 

(DTSC/CRWQCB-Los 
Angeles Region, 
January 2003) 

Hazardous waste sites Groundwater monitoring Representative 
Sampling of Ground 
Water for Hazardous 
Substances (Cal/EPA, 
July 1995) 

Hazardous waste sites Accumulation of hazardous Accumulating 
accumulating hazardous waste Hazardous Waste at 
wastes Generator Sites 

(Cal/EPA, July 1995) 

Notes: 
a Many potential action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR tables 
b Only the substantive provisions of the requirements cited in this table are potential ARARs 

ARAR 
Determination Comments 

Not an ARAR or The guidance does not contain 
TBC requirement promulgated requirements; therefore, does 

not constitute an ARAR. The DON has 
determined that the cited document does 
not constitute a TBC guidance for M 3 
remedial action. 

Not an ARAR or The guidance does not contain 
TBC requirement promulgated requirements; therefore, does 

not constitute an ARAR. The DON has 
determined that the cited document does 
not constitute a TBC guidance for M 3 
remedial action. 

Not an ARAR or The guidance does not contain 
TBC requirement promulgated requirements; therefore, does 

not constitute an ARAR. If the hazardous 
wastes are generated during the remedial 
action, they will be accumulated in 
accordance with the regulations identified 
as potential ARARs in Table H-5 

C Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only pertinent substantive 
requirements of the specific citations are considered potential ARARs. 

Acronyms/Abbreviations: 
ARAR - applicable or relevant and appropriate requirement 
Cal. Fish & Game Code - California Fish and Game Code 
CCC - California Coastal Commission 
§- section 

C) 

Cal. Code Regs. - California Code of Regulations 
Cal. Pub. Res. Code - California Public Resources Code 
DON - Department of the Navy 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A I RA I TBC Comments 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991 [i])* 

Onsite waste Person Who generates waste shall determine if that Generator of waste Cal. Code Regs. 2,3, Applicable for any operation Where 
generation waste is a hazardous waste. tit. 22 4 waste is generated. The determination 

§ 66262.10(a), of Whether wastes generated during 
66262.11 remedial activities (e.g., soil cuttings 

from well installations) are hazardous 
will be made at the time the wastes are 
generated. 

Requirements for analyzing waste for determining Generator of waste. Cal. Code Regs. 2,3, Applicable for any operation Where 
Whether waste is hazardous. tit. 22, § 4 waste is generated. The determination 

66264.13(a) and of Whether wastes generated during 
(b) remedial activities (e.g., soil cuttings 

from well installations) are hazardous 
will be made at the time the wastes are 
generated. 

Identification A generator shall not treat, store, dispose of, Generator of waste. Cal. Code Regs. Not an ARAR. The requirement is 
number for the transport, or offer for transportation, hazardous tit. 22, § procedural in nature; to constitute an 
generator waste without having received an identification 66264.12 ARAR a requirement must be 

number. substantive. 

Use of a manifest A generator of hazardous waste Who transports or Transportation of hazardous Cal. Code Regs. Not an ARAR. The requirements pertain 
offers hazardous waste for transportation shall waste tit. 22, §§ to offsite actions and ARARs need to be 
prepare a manifest. 66262.20, identified only for onsite response 

66262.22 actions. Offsite actions will need to 
comply with all applicable regulations. 

Packaging, Before transporting hazardous waste or offering Transporting hazardous waste Cal. Code Regs. Not an ARAR. The requirements pertain 
labeling, marking, hazardous waste for transportation off-site, the tit. 22, §§ to offsite actions and ARARs need to be 
placarding generator must do the following: package the waste, 66262.30, identified only for onsite response 

label and mark each package of hazardous waste, 66262.31, actions. Off site actions will need to 
and ensure that the transport vehicle is correctly 66262.32, comply with all the applicable 
placarded. 66262.33 regulations. 

Hazardous waste Onsite hazardous waste accumulation is allowed for Accumulate hazardous waste Cal. Code Regs. 2,3, Substantive requirements are potentially 
accumUlation up to 90 days as long as the waste is stored in tit. 22 4 applicable for accum ulation of waste for 

containers in accordance with § 66262.171-178 or § 66262.34 less than 90 days if the waste is 
in tanks, on drip pads, inside buildings, and is hazardous waste and is stored on site. 
labeled and dated, etc. Wastes will not be stored on site for 

greater than 90 days. 

Record-keeping Establish requirements for recordkeeping of Generator of hazardous waste Cal. Code Regs. Not an ARAR. The requirements are 
and reporting manifest, test results, waste analysis, and biennial tit. 22, §§ procedural in nature; to constitute an 

report. 66262.40, ARAR a requirement must be 
66262.41 substantive. 
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Table H-5: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Management of Establish requirements for a hazardous waste Hazardous waste facilities Cal. Code Regs. Only the selected regulations at Cal. 
hazardous waste treatment facility to have a plan for waste analysis, tit. 22, Div. 4.5, Code Regs. tit. 22, Div. 4.5. Ch.14, 
at transfer and develop a security system, conduct regular Ch. 14, Article 2 Article 2 constitute potential ARARs for 
TSD facilities inspections, provide training to facility personnel, AA 3 remedial action. The specific 

and use a quality assurance program during provisions of Cal. Code Regs. tit. 22, Div. 
construction. 4.5. Ch.14, Article 2 are evaluated as 

potential federal ARARs (in accordance 
with the rationale presented in Section 
1.3.1) in this table and Section 4. 

Establish requirements for a facility to plan for Hazardous waste facilities Cal. Code Regs. Not an ARAR. AA 3 does not constitute a 
emergency conditions. In addition, the design and tit. 22, Div. 4.5, hazardous waste facility. Based on the 
operation of the facility must be done to prevent Ch. 14, Articles 3 available information on the nature of the 
releases. Other requirements include testing and and 4 waste, large-scale hazardous waste 
maintenance of equipment and incorporation of operations are not expected as a part of 
communication and alarm systems and contingency AA 3 remedial action. Therefore, the 
plan. requirements of Cal. Code Regs. tit. 22, 

Div. 4.5, Ch. 14, Articles 3 and 4 are not 
appropriate for remedial action at AA 3. 

Use of tank Establishes requirements for the use of tank Tank systems for transferring, Cal. Code Regs. Not an ARAR. Use of tank systems for 
systems systems for transferring, storing or treating storing, or treating hazardous tit. 22, Div. 4.5, treatment or storage of hazardous waste 

hazardous waste. waste. Ch. 14, Article is not planned as a part of AA 3 remedial 
10 action. Any wastes requiring temporary 

storage would be stored in U.S. EPA-
designated staging piles in compliance 
with the requirements of 40 C.F.R. § 
264.554(d)(1)(i-ii) and (d)(2), (e), (f), (h), 
(i), 0), and (k). 

Waste pile Establishes requirements for storage or treatment of RCRA hazardous waste, Cal. Code Regs. Not an ARAR. Any wastes requiring 
RCRA hazardous waste in a waste pile. noncontainerized accumulation tit. 22, Div. 4.5, temporary storage during AA 3 remedial 

of solid, nonflammable Ch. 14, Article action would be stored in U.S. EPA-
hazardous waste that is used for 12 designated staging piles in compliance 
treatment or storage. with the requirements of 40 C.F.R. § 

264.554(d)(1 )(i-ii) and (d)(2), (e), (f), (h), 
(i), 0), and (k). 
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Table H-5: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl) Alternative 3d' Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4' Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Hazardous waste Establish design, operation, closure, and post- Hazardous waste disposal in Cal. Code Regs, Only the selected regulations at Cal. 
disposal closure requirements for disposal of hazardous landfills. tit. 22, Div. 4.5, Code Regs. tit. 22, Div. 4.5. Ch.14, 

wastes in landfills. Ch. 14, Article Article14 constitute potential ARARs for 
14 AA 3 remedial action. The specific landfill 

closure and post-closure requirements of 
Cal. Code Regs. tit. 22, Div. 4.5. Ch.14, 
Article 14 are evaluated as potential 
federal ARARs for capping action in 
accordance with the rationale presented 
in Section 1.3.1. The details of this 
evaluation are presented in Section 4.3. 

Treatment in a Establish requirements for design, operation, Treatment of hazardous waste Cal. Code Regs. Not an ARAR. Miscellaneous units are 
miscellaneous unit maintenance, and closure of units in which in a unit. tit. 22, Div. 4.5, not planned for treatment of hazardous 

hazardous waste is treated. Ch. 14, Article waste as a part of AA 3 remedial action. 
16 

land disposal Movement of hazardous waste to new locations and land disposal of hazardous Cal. Code Regs. Only the selected regulations at Cal. 
restrictions for placed in or on land will trigger lDR. General wastes tit. 22, Div. 4.5, Code Regs. tit. 22, Div. 4.5. Ch.18, 
RCRA wastes and applicability, dilution prohibited, waste analysis and Ch. 18, Articles Articles 1, 3, 4, 1 D, and 11 constitute 
non-RCRA wastes recordkeeping, and special rules apply for wastes 1, 3, 4, 1 D, 11 potential ARARs for AA 3 remedial 

that exhibit a characteristic waste. action. The specific provisions of Gal. 
Code Regs. tit. 22, Div. 4.5. Ch.18, 
Articles 1, 3, 4, 1 D, and 11 are evaluated 
as potential federal ARARs (in 
accordance with the rationale presented 
in Section 1.3.1) in this table and Section 
4. 

Site closure Minimize the need for further maintenance controls Hazardous waste management Cal. Code Regs. 2,3 Substantive requirements are 
and minimize or eliminate, to the extent necessary to facility tit. 22 potentially relevant and appropriate for 
protect human health and the environment, post- § 66264.111(a) closure determination for AA 3. 
closure escape of hazardous waste, hazardous and (b) 
constituents, leachate, contaminated rainfall or 
runoff, or waste decomposition products to 
groundwater or surface water or to the atmosphere. 

Clean Closure During the partial and final closure periods, all Hazardous waste management Cal. Code Regs. 4 Substantive requirements are 
contaminated equipment, structures and soils shall facility tit. 22, § potentially relevant and appropriate for 
be properly disposed or decontaminated by 66264.114 alternative including clean closure. 
removing all hazardous waste and residues. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at M 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Container storage Containers of RCRA hazardous waste must be Storage of RCRA hazardous Cal. Code Regs. 2,3, Substantive requirements are potentially 

- maintained in good condition, waste not meeting small- tit. 22 4 relevant and appropriate for 

- compatible with hazardous waste to be stored, and quantity generator criteria § 66264.171, accumulation of waste for less than 90 
before treatment, disposal, or .172, .173 days if the waste is hazardous waste and 

- closed during storage except to add or remove storage elsewhere, in a is stored on site. Wastes will not be 
waste. container. stored on site for greater than 90 days. 

Inspect container storage areas weekly for Cal. Code Regs. 2,3, Substantive requirements for inspection 
deterioration. tit. 22 4 of container storage areas are potentially 

§ 66264.174 relevant and appropriate if the wastes 
are determined to be hazardous and are 
stored on site for less than 90 days. 

Place containers on a sloped, crack-free base, and Storage in a container of RCRA Cal. Code Regs. 2,3, Substantive requirements are potentially 
protect from contact with accumulated liquid. Provide hazardous waste not meeting tit. 22 4 relevant and appropriate for 
containment system with a capacity of 10 percent of small-quantity generator criteria § 66264.175(a) accumulation of waste for less than 90 
the volume of containers of free liquids. Remove before treatment, disposal, or and (b) days if the waste is hazardous waste and 
spilled or leaked waste in a timely manner to prevent storage elsewhere. is stored on site. Wastes will not be 
overflow of the containment system. stored on site for greater than 90 days. 

At closure, remove all hazardous waste and Cal. Code Regs. 2,3, Substantive requirements are potentially 
residues from the containment system, and tit. 22 4 relevant and appropriate for 
decontaminate or remove all containers and liners. § 66264.178 accumulation of waste for less than 90 

days if the waste is hazardous waste and 
is stored on site. Wastes will not be 
stored on site for greater than 90 days. 

Placement of Movement of excavated materials to new location Materials containing RCRA Cal. Code Regs. Not an ARAR. 
waste in land and placement in or on land will trigger land disposal hazardous wastes subject to tit. 22, While solid wastes may be excavated 
disposal units restrictions for the excavated waste or closure land disposal restrictions are § 66268.40 for consolidation purposes, no 

requirements for the unit in which the waste is being placed in another unit. "placement" of waste to new location 
placed. outside the area of contamination will 

occur. 

Treatment of waste subject to ban on land disposal Placement of RCRA hazardous Cal. Code Regs. Not an ARAR. 
must attain levels achievable by BOAT for each waste in a landfill, surface tit. 22, While solid wastes may be excavated 
hazardous constituent in each listed waste, if impoundment, waste pile, § 66268.42 for consolidation purposes, no 
residual is to be land disposed. injection well, land treatment "placement" of waste to new location 

facility, salt dome formation, or outside the area of contamination will 
underground mine or cave. occur. 
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Table H-5: Federal Action-Specific ARARs for Remedial Action at M 3 
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Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Clean Closure Remove or decontaminate all waste residues, Surface impoundments, Cal. Code Regs. Not an ARAR. No land-based disposal 
contaminated containment system components container or tank liners, and tit. 22, units are planned for waste 
(liners, etc.), contaminated sub-soils, and structures hazardous waste residues or § 66264.228(a), management. 
and equipment contaminated with waste and contaminated soil (including soil (b), (eHk), (m), 
leachate, and manage them as hazardous waste. If from dredging or soil disturbed and (oHq) 
waste is left on site, closure and postclosure care in the course of drilling or except as it 
requirements are necessary. excavation) returned to land. cross-references 

Not applicable to material procedural 
treated, stored, or disposed only requirements 
before the effective date of the such as closure 
requirements, or if treated in situ plans and annual 
or consolidated within the area reports. 
of contamination. 

Waste pile Use a single liner and leachate collection system. RCRA hazardous waste, non- Cal. Code Regs. Not an ARAR. 
Waste put into waste pile is subject to land ban containerized accumulation of tit. 22, Wastes are not planned to be managed 
regulations. solid, nonflammable hazardous § 66264.251 in waste piles as part of this remedial 

waste that is used for treatment (except 251 [j], action 
or storage. 251 [e][11]) 

Alternative requirements that are Cal. Code Regs. Not an ARAR. 
protective of human health or the tit. 

Wastes are not planned to be managed environment may replace design, 22, 
operating, or closure standards for § 66264.553(b), in waste piles as part of this remedial 

temporary tanks and container storage (d), (e), and (f) action 

areas. 

Allows generators to accumulate solid Hazardous remediation 40 C.F.R. 4 Substantive provisions are potentially 
remediation waste in a U.S. EPA-designated waste temporarily stored § applicable for temporary storage of 
pile for storage only, up to 2 in piles. 264.554(d)(1 )(i- excavated debris, if the debris exhibits 
years, during remedial operations without ii) and (d)(2), (e), the characteristics of the RCRA 
triggering lDRs. (f), (h), (i), 0), hazardous waste. 

and 
(k) 

T-25 



Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Waste pile Prevent run-on and control and collect RCRA hazardous waste Cal. Code Regs. NotanARAR. 
(continued) runoff from a 24-hour 25-year storm treated, stored, or tit. 22, 

Wastes are not planned to be managed (waste piles, land treatment facilities, disposed after the § 66264.221 (c), 
landfills). Prevent overtopping of surface effective date of the (e), (h); § in waste piles as part of this remedial 

impoundments. requirements. 66264.251 (c), action 

(d), (f), (g), (h), 
(k); § 
66264.273(c), 
(d), 0)(1); 

§ 66264.301 (c), 
(d), (f), (g) 

Closure of At closure, owner shall remove or Waste pile used to store Cal. Code Regs. Notan ARAR. 
waste pile decontaminate all waste residues, hazardous waste. tit. 22, 

contaminated containment system § 66264.258(a) Wastes are not planned to be managed 

components, contaminated subsoils, and and in waste piles as part of this remedial 

structures and equipment contaminated (b) except action 

with waste and leachate, and manage references to 
them as hazardous waste. If waste is left procedural 
on-site, perfonm postclosure care in requirements 
accordance with the closure and 
postclosure care requirements that apply 

to landfills. 

location of the A map must be prepared showing the exact location Disposal of hazardous waste in Cal. Code Regs. 2,3 The substantive requirements are 
landfill and dimensions, including depth, of each cell with landfills except as provided in tit. 22, potential ARARs for surveying of the 

respect to penmanently surveyed benchmarks with Cal. Code Regs. tit. 22, § § 66264.309(a) closed landfills to show topography. 
horizontal and vertical controls. 66264.1 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action: Alternative 2: Limited Grading, Monitoring and Institutional Controls: Alternative 3: Containment, Monitoring and Institutional Controls: Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl) Alternative 3d· Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl): Alternative 4: Clean Closure and Groundwater Monitoring , 

ARAR 

Action! 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Postclosure care The final cover shall be designed to prevent the Disposal of hazardous waste in Cal. Code Regs. Not an ARAR. A requirement must be 
pertaining to downward entry of water into the closed landfill landfills except as provided in tit. 22, both relevant and appropriate to 
infiltration of water throughout a period of at least 100 years. Cal. Code Regs. tit. 22, § § constitute an ARAR for a CERCLA site. 

66264.1 66264.31 0(a)(1) If the requirement is relevant but not 
appropriate, such a requirement need 
not be complied with. The federal 
provisions at Cal. Code Regs. tit. 22 § 
66264.310 (a)(1) were determined to be 
relevant but not appropriate, and 
therefore determined not to be ARARs 
for AA 3 remedial action. The cited 
requirements are not appropriate since 
the primarily construction debris is 
buried at AA 3 and the analysis of soil 
samples indicated absence of 
significant contamination. Therefore, 
very low risk of mobility of the 
contaminants due to infiltration of water 
exists at AA 3. 

Postclosure care Maintain the integrity and effectiveness of the final Disposal of hazardous waste in Cal. Code Regs. 2, 3 Substantive requirements are 
cover, including making repairs to the cap as landfills except as provided in tit. 22, potentially relevant and appropriate for 
necessary to correct the effects of settling, Cal. Code Regs. tit. 22, § § postclosure care of landfill covers. 
subsidence, erosion, or other events throughout the 66264.1 66264.310(b)(1) 
postclosure period. 

Erosion control Prevent run-on and runoff from eroding or otherwise Disposal of hazardous waste in Cal. Code Regs. Not an ARAR. The equivalent state 
damaging the final cover throughout the postclosure landfills except as provided in tit. 22, requirements at Cal. Code Regs. tit. 27 
period. Cal. Code Regs. tit. 22, § § § 21090 (c) (4) are more stringent (see 

66264.1 66264.310(b)(4) Table H-7) 

Benchmark Protect and maintain surveyed benchmarks Disposal of hazardous waste in Cal. Code Regs. 2,3 Substantive requirements are 
maintenance throughout the postclosure period. landfills except as provided in tit. 22, potentially relevant and appropriate for 

Cal. Code Regs. tit. 22, § § surveying the final cover. 
66264.1 66264.310(b)(5) 

Seismic The final cover shall accommodate lateral and Disposal of hazardous waste in Cal. Code Regs. Not an ARAR. The requirements are 
requirements for vertical shear forces generated by the maximum landfills except as provided in tit. 22, relevant but not appropriate (see 
landfill cover credible earthquake so that the integrity of the cover Cal. Code Regs. tit. 22, § § Section 4.3.2.1 for details). 

is maintained. 66264.1 66264.310(a)(5) 

Vegetation layer A layer of topsoil shall be provided thick enough to Surface impoundments to treat, Cal. Code Regs. Not an ARAR. The equivalent state 
of landfill cap support vegetation for erosion control and deep store, or dispose of hazardous tit. 22, § requirements at Cal. Code Regs. tit. 27 

enough to prevent root penetration into the filter waste except as provided in Cal. 66264.228 § 21090 (a) (3) are more stringent (see 
layer. Code Regs. tit. 22, § 66264.1 (e)(12) Table H-7). 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl) Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

The owner or operator shall provide a water Surface impoundments to treat, Cal. Code Regs. Not an ARAR. The equivalent state 
drainage layer, blanket or channel above the store, or dispose of hazardous tit. 22, § requirements at Cal. Code Regs. tit. 27 
compacted barrier layer of the final cover to provide waste except as provided in Cal. 66264.228 § 21090 (a) (3) are more stringent (see 
a path for water to exit rapidly. Code Regs. tit. 22, § 66264.1 (e)(10) and Table H-7). 
The owner or operator shall provide a filter layer (e)(11) 
above the water drainage layer to prevent soils from 
cloQaina the drainaae laver. 

Foundation layer A foundation layer shall be provided for the Surface impoundments to treat, Cal. Code Regs. Not an ARAR. The equivalent state 
of landfill cap compacted barrier layer of the final cover. If needed, store, or dispose of hazardous tit. 22, § requirements at Cal. Code Regs. tit. 27 

the foundation layer shall contain herbicide sufficient waste except as provided in Cal. 66264.228(e)(4) § 21090 (a) (1) are more stringent (see 
to prevent vegetative growth, and shall be free of Code Regs. tit. 22, § 66264.1 Table H-7). 
decomposable organic matter. The layer shall be 
compacted at a moisture content sufficient to 
achieve the density required to provide adequate 
support for the nonearthen membrane. 

Barrier layer of A compacted barrier layer of clean earth shall be Surface impoundments to treat, Cal. Code Regs. Not an ARAR. The equivalent state 
landfill cap provided above the foundation layer, and shall be store, or dispose of hazardous tit. 22, § requirements at Cal. Code Regs. tit. 27 

provided around the unit to a depth as low as the waste except as provided in Cal. 66264.228 § 21090 (a) (2) are more stringent (see 
level at which the owner or operator has deposited Code Regs. tit. 22, § 66264.1 (e)(5) and (e) (7) Table H-7). 
waste, to prevent lateral migration of waste and gas 
and vapor from the waste. The layer of earth shall 
be wholly below the average depth of frost 
penetration, and shall be compacted at a moisture 
content sufficient to achieve a percent compaction 
that has been demonstrated, with the specific cover 
material to be used, to prevent the downward entry 
of water into the foundation layer for a period of at 
least 100 years. 
The owner or operator may use nonearthen 
materials for the barrier layer provided it is 
demonstrated to the satisfaction of the department 
that a barrier layer of alternative composition will 
equally impede movement of fluid and be as durable 
as a compacted earthen barrier. 

Permeability Before installing the compacted layer of the final Surface impoundments to treat, Cal. Code Regs. 3b The substantive requirements are 
requirements cover, the owner or operator shall accurately store, or dispose of hazardous tit. 22, § potentially applicable for the alternative 

establish the correlation between the desired waste except as provided in Cal. 66264.228(f) involving construction of a clay barrier 
permeability and the density at which that Code Regs. tit. 22, § 66264.1 layer. 
permeability is achieved. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 
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Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Use of equipment Air emission standards for process vents or Equipment that contains or Cal. Code Regs. NotanARAR 
that contacts equipment leaks. contacts hazardous waste with tit. 22, Organic contaminant concentrations in 
hazardous waste organic concentrations of at § 66264.1030- groundwater are less than 10 percent 
with organic least 10 percent by weight or 1034 (excluding by weight. 
concentrations process vents associated with 1030[cJ,1033Ul, 
greater than specified operations that 1034[c][2J, 
10 percent by manage hazardous wastes with 1 034[ d][2]); 
weight organic concentrations of at 66264.1050-

least 10 ppmw. 1063 (excluding 
1050[c], 1050[dJ, 
1057[g][2], 
1061 [dJ, 
1063[d][3]) 

Monitoring Owners/operators of RCRA surface impoundment, Surface impoundment, waste Cal. Code Regs. 2,3, Substantive requirements for detection 
waste pile, land treatment unit, or landfill shall pile, land treatment unit, or tit. 22, § 4 monitoring program at Cal. Code Regs. 
conduct a monitoring and response program for landfill for which constituents in 66264.91 (a)(1), tit. 22, § 66264.91(a)(1) are relevant 
each regulated unit. or derived from waste in the unit except as it and appropriate. 

may pose a threat to human cross-references 
health or the environment. permit 

requirements 

Point of The POC is a vertical surface, located at the Hazardous waste treatment, Cal. Code Regs. 2,3, Substantive requirements are 
compliance hydraulically downgradient limit of the waste storage, or disposal facility. tit. 22, § 4 potentially relevant and appropriate for 

management area that extends through the 66264.95(a) and all alternatives including groundwater 
uppermost aquifer underlying the regulated unit (b) monitoring. 

Monitoring Requirements for monitoring groundwater. Hazardous waste treatment, Cal. Code Regs. 2,3, Substantive requirements are 
storage, or disposal facility. tit. 22, § 4 potentially relevant and appropriate for 

66264.97 detection monitoring program. 
(b)(1)(A), 
(b)(1)(B), (b)(4-
7), (e )(6), (12)(A) 
and (B), (13), 
and (15) 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Monitoring Requirements for monitoring surface water. Hazardous waste treatment, Cal. Code Regs. Not an ARAR. In the northeastern 
(continued) storage, or disposal facility. tit. 22, § portion of AA 3 where surface water 

66264.97 (c), stream is in close proximity to the 
buried debris, approximately 4 feet of 
soil cover separates surface water from 
the underlying debris. The surface 
water sampling conducted during the 
RSE investigation indicated that AA 3 
does not impact surface water in the 
Aqua Chinon Wash. In addition, as a 
part of the design, drainage 
improvements are planned to further 
separate surface water from the buried 
debris, which is expected to eliminate 
the potential for surface water to be 
impacted by the release from AA 3. 

Requirements for monitoring vadose zone. Hazardous waste treatment, Cal. Code Regs. Not an ARAR. The instruments such as 
storage, or disposal facility. tit. 22, § Iysimeters generally used for 

66264.97 (d) unsaturated zone monitoring cannot be 
used at AA 3 based on the practical 
considerations such as thickness and 
depth the buried debris and its close 
proximity to the water table. 

General monitoring requirements including Hazardous waste treatment, Cal. Code Regs. Not an ARAR. The requirements are 
requirement for certification of monitoring system by storage, or disposal facility. tit. 22, § procedural in nature; to constitute an 
registered geologist, preparation of boring logs, and 66264.97 (e)(1) ARAR a requirement must be 
content of a water quality monitoring program. through e(5) substantive. 

Requirements for a detection monitoring program. Hazardous waste treatment, Cal. Code Regs. 2,3, Substantive requirements are 
storage, or disposal facility. tit. 22, § 4 potentially relevant and appropriate for 

66264.98(e)(1- detection monitoring program. 
5), (i), 0), (k)(1-
3), (4)(A) and 
(0),(5), (7)(C) 
and (D) 

Requirements for an evaluation monitoring program. Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
storage, or disposal facility. tit. 22, § of release to groundwater exists at the 

66264.99(b), point of compliance established for AA 
(e)(1H6), (f)(3), 3. Therefore, no evaluation monitoring 
and (g) is planned for groundwater remediation 

at AA 3 (see Section 2.1.1). 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Corrective action An owner or operator required pursuant to section Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
66264.91 to establish a corrective action program for storage, or disposal facility. tit. 22, § of release to groundwater exists at the 
a regulated unit shall, at a minimum, comply with the 66264.100(a) point of compliance established for AA 
requirements of this section for that unit. 3. Therefore, no corrective action is 

planned for groundwater remediation at 
AA 3 (see Section 2.1.1). However, 
groundwater monitoring will be 
conducted at AA 3 pursuant to the 
requirements of detection monitoring 
program identified in Section 4.5.1.1. 

The owner or operator required to take corrective Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
action under Cal. Code Regs. tit. 22, § 66264.91 storage, or disposal facility. tit. 22, § of release to groundwater exists at the 
shall take corrective action to remediate releases 66264.1 OO(b) point of compliance established for AA 
from the regulated unit and to ensure that the 3. Therefore, no corrective action is 
regulated unit achieves compliance with the water planned for groundwater remediation at 
quality protection standard. AA 3 (see Section 2.1.1). However, 

groundwater monitoring will be 
conducted at AA 3 pursuant to the 
requirements of detection monitoring 
program identified in Section 4.5.1.1. 

The owner or operator shall implement corrective Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
action measures that ensure that constituents of storage, or disposal facility. tit. 22, § of release to groundwater exists at the 
concern achieve their respective concentration limits 66264.1 OO( c) point of compliance established for AA 
at all monitoring points and throughout the zone 3. Therefore, no corrective action is 
affected by the release, including any portions of the planned for groundwater remediation at 
affected zone that extend beyond the facility AA 3 (see Section 2.1.1). However, 
boundary, by removing the waste constituents or groundwater monitoring will be 
treating them in place. The owner or operator shall conducted at AA 3 pursuant to the 
take other action to prevent noncompliance due to a requirements of detection monitoring 
continued or subsequent release including, but not program identified in Section 4.5.1.1. 
limited to, source control. 

The owner or operator shall establish and Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
implement, in conjunction with the corrective action storage, or disposal facility. tit. 22, § of release to groundwater exists at the 
measures, a water quality monitoring program that 66264.100(d) point of compliance established for AA 
will demonstrate the effectiveness of the corrective 3. Therefore, no corrective action is 
action program and be effective in determining planned for groundwater remediation at 
compliance with the water quality protection AA 3 (see Section 2.1.1). However, 
standard and in determining the success of the grouncl,~ter monitoring will be 
corrective action measures under subsection (c) of condu~t~ at AA 3 pursuant to the 
this section. requirements of detection monitoring 

program identified in Section 4.5.1.1. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Completion of The corrective action program is complete when Hazardous waste treatment, Cal. Code Regs. Not an ARAR. No conclusive evidence 
response action compliance with the water quality standard is storage, or disposal facility. tit. 22, § of release to groundwater exists at the 

demonstrated based on the results of sampling and 66264.100(g)(1) point of compliance established for AA 
analysis for all constituents of concern for a period of 3. Therefore, no corrective action is 
1 year. planned for groundwater remediation at 

AA 3 (see Section 2.1.1). However, 
groundwater monitoring will be 
conducted at AA 3 pursuant to the 
requirements of detection monitoring 
program identified in Section 4.5.1.1. 

Establishes requirements for reporting the Hazardous waste treatment, Cal. Code Regs. Not an ARAR. The requirements are 
effectiveness of the corrective action program. storage, or disposal facility. tit. 22, § procedural in nature; to constitute an 

66264.100(h) ARAR a requirement must be 
substantive. 

Solid Waste Media impacted by RCRA hazardous waste must be Hazardous waste transfer, Cal. Code Regs. Not an ARAR. No onsite waste 
Management considered for corrective action regardless of the treatment, storage, or disposal tit. 22, § management unit for transfer, 
UniUPermitled date of original impact. facility. 66264.101(a) treatment, storage, or disposal of 
Hazardous Waste hazardous waste is planned as a part of 
Management Unit AA 3 remedial action. 

Establishes requirements for specifying the Consolidated hazardous waste. Cal. Code Regs. Not an ARAR. The requirements are 
corrective action in a permit or order containing tit. 22, § procedural in nature; to constitute an 
schedules of compliance for corrective action and 66264.101(b) ARAR a requirement must be 
assurances of financial responsibility for completing substantive. 
such corrective action. 

Corrective action, where appropriate, must be Consolidated hazardous waste. Cal. Code Regs. Not an ARAR. No onsite waste 
performed not only at the facility, but also beyond tit. 22, § management unit for transfer, 
the facility boundary. 66264.101(c) treatment, storage, or disposal of 

hazardous waste is planned as a part of 
AA 3 remedial action. 

Corrective Action Establishes requirements including maintenance of Hazardous waste management Cal. Code Regs. Not an ARAR. The requirements are 
Management Unit a written closure plan and content of the plan for a facility. tit. 22, § procedural in nature; to constitute an 

hazardous waste management facility 66264.112 ARAR a requirement must be 
SUbstantive. 

Establishes requirements for submission of a Hazardous waste management Cal. Code Regs. Not an ARAR. The requirements are 
certification that the hazardous waste management facility tit. 22, § procedural in nature; to constitute an 
unit or facility, has been closed in accordance with 66264.115 ARAR a requirement must be 
the specifications in the approved closure plan. SUbstantive. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

/ 
I 

\ / 
'---

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Corrective Action Establishes requirements for submission of a survey Hazardous waste management Cal. Code Regs. 2,3, The requirements for submission of a 
Management Unit plat indicating the location and dimensions of landfill facility tit. 22, § 4 survey plat are procedural in nature and 
(continued) cells or other hazardous waste disposal units with 66264.116 do not constitute ARARs. Substantive 

respect to permanently surveyed vertical and requirements pertaining for preparation 
horizontal benchmarks. of a survey plat indicating location and 

dimensions of landfill cells are relevant 
and appropriate. 

Postclosure care Postclosure care shall be begin after completion of Hazardous waste management Cal. Code Regs. Not an ARAR. The equivalent state 
and use of the closure and continue for approximately 30 years, facility where hazardous wastes, tit. 22, § requirements at Cal. Code Regs. tit. 27 
property based on protectiveness to human health and the waste residues, contaminated 66264.117(b)(1) §§ 20950(a) and 21180(a) are more 

environment. materials and contaminated and (2) stringent (see Table H-7). 
soils will not be removed during 
closure. 

Continue security requirements specified in Hazardous waste management Cal. Code Regs. Not an ARAR. The equivalent state 
§66264.14, which require 24-hour surveillance, a facility where hazardous wastes, tit. 22, § requirements at Cal. Code Regs. tit. 27 
barrier surrounding entire facility, entry control, and waste residues, contaminated 66264.117(c) §§ 21135 (f) and (g) are more stringent 
placarding if hazardous waste remains exposed materials and contaminated (see Table H-7). 
after final closure or if access by public or livestock soils will not be removed during 
may pose a threat to human health. closure. 

Postclosure use of the property shall never be Hazardous waste management Cal. Code Regs. 2,3, Institutional controls would be 
allowed to disturb the integrity of the final cover and facility where hazardous wastes, tit. 22, § 4 implemented for the alternatives in 
any other components of the containment system waste residues, contaminated 66264.117(d) which the waste will be left in place to 
unless such disturbance will not increase the materials and contaminated maintain the integrity of the cover at AA 
potential hazard or is necessary to reduce threat to soils will not be removed during 3. 
human health or the environment. closure. 

Postclosure care activities shall be in accordance Hazardous waste management Cal. Code Regs. Not an ARAR. The requirements are 
with the provisions of an approved postclosure plan facility where hazardous wastes, tit. 22, § procedural in nature; to constitute an 
as speCified in § 66264.118. Construction, filling, waste residues, contaminated 66264.117(e) ARAR a requirement must be 
grading, excavating, or mining shall require issuance materials and contaminated and (f) substantive. 
of a variance by the Department. soils will not be removed during 

closure. 

Establishes requirements including having a Hazardous waste disposal unit Cal. Code Regs. Not an ARAR. The requirements are 
postclosure plan and content for the plan for a tit. 22, § procedural in nature; to constitute an 
hazardous waste disposal unit. 66264.118 ARAR a requirement must be 

substantive. 

Establishes requirements for submission of a record Hazardous waste disposal unit Cal. Code Regs. Not an ARAR. The requirements are 
of the type, location, and quantity of hazardous tit. 22, § procedural in nature; to constitute an 
wastes disposed of within each cell or area of the 66264.119 ARAR a requirement must be 
facility following certification of closure. substantive. 
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Table H-5: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Postclosure care Establishes requirements for submission of a Hazardous waste disposal unit Cal. Code Regs. Not an ARAR. The requirements are 
and use of the certification that the post-closure care period for the tit. 22, § procedural in nature; to constitute an 
property hazardous waste disposal unit was performed in 66264.120 ARAR a requirement must be 
(continued) accordance with the speCifications in the approved substantive. 

post-closure plan following completion of a post-
closure care period. 

South Coast Air Quality Management District (SCAQMD)* 

Air emission Prohibits building, erection, installation, alteration, or SCAQMD Rule Not an ARAR. In accordance with 
replacement of any equipment or agricultural permit 201 CERCLA Section 121 (e)(1) (42 U.S.C. 
unit, the use of which may cause the issuance of air § 9621 [eJ) and the NCP at 40 C.F.R. § 
contaminants or the use of which may eliminate, 300.400(e)(1), no federal, state, or local 
reduce or control the issuance of air contaminants permits are required for on-site 
without first obtaining written authorization for such response actions conducted pursuant to 
construction from the Executive Officer. A permit to CERCLA. 
construct shall remain in effect until the permit to 
operate the equipment or agricultural permit unit for 
which the application was filed is granted or denied, 
or the application is canceled. 

Prohibits operation or use of any equipment or SCAQMD Rule Not an ARAR. In accordance with 
agricultural permit unit, the use of which may cause 203 CERCLA Section 121 (e)(1) (42 U.S.C. 
the issuance of air contaminants, or the use of which § 9621 [eJ) and the NCP at 40 C.F.R. § 
may reduce or control the issuance of air 300.400(e)(1), no federal, state, or local 
contaminants, without first obtaining a written permit permits are required for on-site 
to operate from the Executive Officer or except as response actions conducted pursuant to 
provided in Rule 202. Prohibits operation of CERCLA. 
eqUipment or agricultural permit unit contrary to the 
conditions specified in the permit to operate. 

Prohibits emissions of fugitive dust such that the SCAQMD Rule 2,3, Fugitive dust emissions of particulate 
presence of such dust remains visible in the 403 4 matter are expected from the 
atmosphere beyond the property line of the emission excavation, grading, and earth-moving 
source and shall not cause or allow PMlO levels to activities. Measures such as applying 
exceed 50 micrograms per cubic meter when water to minimize fugitive dust 
determined, by simultaneous sampling, as the emissions may be required. 
difference between upwind and downwind samples 

Limits equipment from discharging particulate SCAQMD Rule 2,3, The equipment used will comply with 
emissions in excess of 0.01 to 0.196 grain per cubic 404 4 substantive requirements of this rule. 
foot based on a given volumetric (dry standard cubic 
feet per minute) exhaust gas flow rate averaged 
over one hour or on cycle of operation. It excludes 
steam generators or gas turbines. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ 
Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

Limits equipment from discharging particulate SCAQMD Rule 2,3, The equipment used will comply with 
emissions in excess of 0.99 to 30 pounds per hour 405 4 substantive requirements of this rule. 
based on a given process weight. 

Air emission Limits equipment from discharging carbon monoxide SCAQMD Rule Not an ARAR. Not pertinent to remedial 
(continued) emissions in excess of 2000 ppm and sulfur dioxide 407 action. 

emissions of 500 ppm or greater averaged over 15 
minutes. It excludes stationary internal combustion 
engines, propulsion of mobile equipment or 
emergency venting. 

Limits the emissions of particulate matter from the SCAQMD Rule Not an ARAR. Not pertinent to remedial 
exhaust of a combustion source (such as a gas 409 action. 
turbine) to 0.23 grams per cubic meter (0.1 grains 
per standard cubic foot) at 12 percent carbon 
dioxide averaged over 15 minutes. It excludes 
internal combustion engines. 

Limits concentration of oxides of nitrogen (as SCAQMD Rule Not an ARAR. Not pertinent to remedial 
nitrogen dioxide) averaged over 15 minutes, from 474 action. 
any non-mobile fuel burning equipment, to a range 
of 125 to 300 ppm for gaseous fuels and 225 to 400 
ppm for solid and liquid fuels depending on 
equipment size. 

Establishes design and operational requirements for Active or inactive municipal solid SCAQMD Rule 2,3, AA 3 is not an active or inactive 
landfill gas collection and control systems for active waste landfill 1150.1 4 municipal solid waste landfill, therefore 
and inactive municipal solid waste landfills. Also the requirements of SCAQMD Rule 
establishes landfill gas sampling and monitoring 1150.1 are not applicable. However, 
requirements. since AA 3 is a former military landfill, 

substantive provisions of SCAQMD 
Rule 1150.1 are relevant and 
appropriate for the landfill gas 
collection, control and monitoring 
systems to be installed at AA 3. The 
landfill gas collection and control 
system, and landfill gas monitoring 
network at AA 3 will be designed and 
operated based on an agreement 
between FFA Signatories documented 
in the letter from DON dated 24 June 
2004. The details of the design and 
operation of the landfill gas systems 
and landfill gas monitoring will be 
presented in remedial design work plan. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

Action! 
Requirement Requirement Prerequisite 

Limits emissions of volatile organic compounds 
(VOCs) from contaminated soil to less than 50 ppm. 
For contaminated soil with 50 ppm or greater, an 
approved mitigation plan, describing removal 
methods and mitigation measures, must be obtained 
from the District prior to proceeding with the 
excavation. Uncontrolled spreading of contaminated 
soil is not permitted. 

Air emission Applies to any new or modified equipment, which 
(continued) may cause the issuance of any non-attainment air 

contaminant, ozone depleting compound or 
ammonia. It requires all equipment to be constructed 
with best available control technology (BACT). For 
non-attainment emission increases, it requires the 
emission increases to be offset and substantiated 
with modeling that the equipment will not cause a 
significant increase in concentrations of non-
attainment contaminants. 

Solid waste A facility or practice shall not: contaminate an Solid waste disposal facility and 
disposal facility underground drinking water source beyond the solid practices except agricultural 

waste boundary or a court- or state-established wastes, overburden resulting 
alternative; cause a discharge of pollutants into from mining operations, land 
waters of the United States that is in violation of the application of domestic sewage, 
substantive requirements of the NPDES under CWA location and operations of septic 
Section 402, as amended; cause a discharge of tanks, solid or dissolved 
dredged material or fill material to waters of the materials in irrigation return 
United States that is in violation of the SUbstantive flows, industrial discharges that 
requirements of CWA Section 404; or cause non- are paint sources subject to 
point source pollution of waters of the United States permits under CWA, source 
that violates applicable legal substantive special nuclear or by-product 
requirements implementing an area-wide or material as defined by the 
statewide water quality management plan approved Atomic Energy Act, hazardous 
by the Administrator under CWA waste disposal facilities that are 
Section 208, as amended. subject to regulation under 

RCRA subtitle C, disposal of 
solid waste by underground well 
injection, and municipal solid 
waste landfill units. 

Federal Hazardous Materials Transportation Law (49 U.S.C. §§ 5101-5127)* 

Transportation of 
hazardous 

No person shall represent that a container or 
package is safe unless it meets the requirements of 

Interstate carriers transporting 
hazardous waste and 
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Citation 

SCAQMD Rule 
1166 

SCAQMD 
Regulation XIII 

40 C.F.R. 
§ 257.3-257.4 
and Appendix I 

49 C.F.R. 
§ 171.2(f) 

ARAR 
Determination 

A RA TBC Comments 

Not an ARAR. Very low concentrations 
of VOCs were detected at AA 3. 
Therefore, negligible VOC emissions 
are expected during the remedial 
action. 

Not an ARAR. No equipment with 
potential to issue non-attainment air 
contaminant, ozone depleting 
compound or ammonia is planned for 
the remedial action. 

Not an ARAR 

Criteria specified in 40 CFR Part 257 do 
not apply to landfill units which are 
subject to the revised criteria contained 
in 40 CFR Part 258. 

Substantive portions of these 
requirements would be ARARs for 



/ \ 

Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 
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Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action! Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

material 49 U.S.C. §§ 5101-5127. substances by motor vehicle. transport of hazardous materials onsite. 
Transportation of hazardous Off-site transport must comply with both 
material under contract with any substantive and administrative 
department of the executive requirements. 
branch of the federal 
government. 

Transportation of No person shall unlawfully alter or deface labels, 49 C.F.R. 3,4 Substantive portions of these 
hazardous placards or descriptions, packages, containers, or § 171.2(g) requirements would be ARARs for 
material motor vehicles used for transportation of hazardous transport of hazardous materials onsite. 
(continued) materials. Off-site transport must comply with both 

substantive and administrative 
requirements. 

Hazardous Each person who offers hazardous material for Person who offers hazardous 49 C.F.R. 3,4 Substantive portions of these 
materials marking, transportation or each carrier that transports it shall material for transportation; § 172.300 requirements would be ARARs for 
labeling, and mark each package, container, and vehicle in the carries hazardous material; or transport of hazardous materials onsite. 
placarding manner required. packages, labels, or placards Off-site transport must comply with both 

hazardous material. substantive and administrative 
requirements. 

Each person offering non-bulk hazardous materials 49 C.F.R. 3,4 Substantive portions of these 
for transportation shall mark the proper shipping § 172.301 requirements would be ARARs for 
name and identification number (technical name) transport of hazardous materials onsite. 
and consignee's name and address. Off-site transport must comply with both 

substantive and administrative 
requirements. 

Hazardous materials for transportation in bulk 49 C.F.R. 3,4 Substantive portions of these 
packages must be labeled with proper ID number, § 172.302 requirements would be ARARs for 
specified in 49 C.F.R. § 172.101 table, with required transport of hazardous materials onsite. 
size of print. Packages must remain marked until Off-site transport must comply with both 
cleaned or refilled with material requiring other substantive and administrative 
marking. requirements. 

No package marked with a proper shipping name or 49 C.F.R. 3,4 Substantive portions of these 
ID number may be offered for transport or § 172.303 requirements would be ARARs for 
transported unless the package contains the transport of hazardous materials onsite. 
identified hazardous material or its residue. Off-site transport must comply with both 

substantive and administrative 
requirements. 
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Table H-S: Federal Action-Specific ARARs for Remedial Action at AA 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with 
Flexible Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR 

Action/ Determination 

Requirement Requirement Prerequisite Citation A RA TBC Comments 

The markings must be durable, in English, in 49 C.F.R. 3,4 Substantive portions of these 
contrasting colors, unobscured, and away from other § 172.304 requirements would be ARARs for 
markings. transport of hazardous materials onsite. 

Off-site transport must comply with both 
substantive and administrative 
requirements. 

Hazardous Non-bUlk combination packages containing liquid 49 C.F.R. 3,4 Substantive portions of these 
materials marking, hazardous materials must be packed with closures § 172.312 requirements would be ARARs for 
labeling, and upward, and marked with arrows pointing upward. transport of hazardous materials onsite. 
placarding Off-site transport must comply with both 
(continued) substantive and administrative 

requirements. 

labeling of hazardous material packages shall be as 49 C.F.R. 3,4 Substantive portions of these 
specified in the list. § 172.400 requirements would be ARARs for 

transport of hazardous materials onsite. 
Off-site transport must comply with both 
substantive and administrative 
requirements. 

Each bulk packaging or transport vehicle containing Each person who offers for 49 C.F.R. 3,4 Substantive portions of these 
any quantity of hazardous material must be transport or transports any § 172.504 requirements would be ARARs for 
placarded on each side and each end with the type hazardous materials shall transport of hazardous materials onsite. 
of placards listed in Tables 1 and 2 of 49 C.F.R. comply with these placarding Off-site transport must comply with both 
§ 172.504. requirements. substantive and administrative 

requirements. 

Note: 
* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only substantive requirements of 
specific citations are considered potential ARARs. 

Acronyms/Abbreviations: 
§ section 
ARAR Applicable or relevant and appropriate requirement 
BACT best available control technology 
BMPs best management practices 
Cal. Code Regs. California Code of Regulations 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
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C.F.R 
DON 
EPA 
RCRA 
SCAQMD 
TBC 

Code of Federal Regulations 
Department of the Navy 
Environmental Protection Agency 
Resource Conservation and Recovery Act 
South Coast Air Quality Management District 
to be considered 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

Action Requirement Prerequisite Citation Comments 

State Water Resources Control Board (SWRCB) and Regional Water Quality Control Board (RWQCB)* 

landfill Requires that existing landfills, waste piles, Discharge of waste to Cal. Code Regs. Not an ARAR. Since disposal of debris stopped at AA 3 
operation and surface impoundments be operated to land after 18 July tit. 27, § 20240 prior to the effective date of Cal. Code. Regs. tit. 27, the 

ensure that wastes will be a minimum of five 1997. (c) cited regulation is not applicable. However, this provision 
feet above the highest anticipated elevation of was evaluated to determine if it is potentially relevant and 
underlying ground water. appropriate. This evaluation indicated that although the 

requirements at Cal. Code Regs. tit. 27, § 20240 (c) are 
relevant, they are not appropriate at AA 3 since these 
reqUirements pertain to construction and operation of new 
landfills, and operation of existing landfills. Although AA 3 
was historically a debris disposal area, it is presently 
inactive and not in operation. Therefore, 5-feet separation 
requirement between wastes and the highest anticipated 
groundwater level is not appropriate for AA 3. A 
requirement must be both relevant and appropriate in order 
to constitute an ARAR for a CERCLA site (40 C.F.R. § 
300.400[g][2)). If the requirement is relevant but not 
appropriate, such a requirement does not constitute an 
ARAR Based on this, the requirements at Cal. Code Regs. 
tit. 27, § 20240 (c) were determined not to be ARARs for 
AA3. 

Closure ofa General closure and postclosure Waste discharged Cal. Code Regs. 2,3, Substantive requirements of Cal. Code Regs. tit. 27, § 
waste maintenance standards after 18 July 1997. tit. 27, § 20950(a) 4 20950(a)(2)(A) are relevant and appropriate for Alternatives 
management 2 and 3. Substantive requirements of Cal. Code Regs. tit. 
unit 27, § 20950(a)(2)(B) are relevant and appropriate for 

Alternative 4 that constitutes clean closure. 

Requires that vegetative cover layer of the Waste discharged Cal. Code Regs. 3b, Substantive requirements are relevant and appropriate for 
landfill shall meet the requirements of Cal. after 18 July 1997. tit. 27, § 20950(e) 3c, remedial alternatives involving cap construction in 
Code Regs. tit. 27, § 21090(a)(3)(A) and accordance with Title 27 prescriptive cap. 

3d 

Vegetation Closed landfills shall be provided with an Waste discharged Cal. Code Regs. 3b. Substantive requirements are relevant and appropriate for 
layer of landfill uppermost cover layer consisting of either a after 18 July 1997. tit. 27, § 3c, remedial alternatives involving cap construction in 
cap vegetative layer consisting of not less than 1 21090(a)(3) and accordance with Title 27 prescriptive cap. 

foot of soil capable of sustaining native or 3d 
other suitable plant growth or a mechanically 
erosion-resistant layer. 

Foundation Closed landfills shall be provided with not less Waste discharged Cal. Code Regs. 3b, Substantive requirements are relevant and appropriate for 
layer of landfill than 2 feet of appropriate materials as a after 18 July 1997. tit. 27, § 21090 3c, remedial alternatives involving cap construction in 
cap foundation layer for the final cover. These (a)(1) and accordance with Title 27 prescriptive cap. 

materials may be soil, contaminated soil, 3d 
incinerator ash, or other waste materials, 
provided that such materials have appropriate 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

engineering properties to be used for a 
foundation layer. The foundation layer shall 
be compacted to the maximum density 
obtainable at optimum moisture content using 
methods that are in accordance with 
accepted civil engineering practice. A lesser 
thickness may be allowed for units if the 
differential settlement of waste and ultimate 
land use will not affect the structural integrity 
of the final cover. 

Barrier layer of Closed landfills shall be provided with a low Waste discharged Cal. Code Regs. 3b, SUbstantive requirements are relevant and appropriate for 
landfill cap hydraulic- conductivity (or low through-flow after 18 July 1997. tit. 27, § 21090 3c, remedial alternatives involving cap construction in 

rate) layer, consisting of not less than 1 foot (a)(2) and accordance with Title 27 prescriptive cap. 
of soil containing no waste or leachate, that is 3d 
placed on top of the foundation layer and 
compacted to attain a hydraulic conductivity 
of either 1 x 10-13 cm/sec (Le., 1 foot per year) 
or less, or equal to the hydraulic conductivity 
of any bottom liner system or underlying 
natural geologic materials. Another design 
which provides a correspondingly low 
through-flow rate throughout the post-closure 
maintenance period is also acceptable. 

landfill capping Alternatives to construction or prescriptive Waste discharged Cal. Code Regs. 2, 3a SUbstantive requirernents pertaining to criteria for justifying 
standards. after 18 July 1997. tit. 27, §§ 20080 alternative means of meeting prescriptive standards are 

(b) and (c) and relevant and appropriate. Alternatives 2 and 3a meet the 
21090 requirements as an engineered alternative to the 

prescriptive standard because they are as effective as the 
prescriptive cap in reducing infiltration into the landfill 
materials (see Section 4.3 for details and Appendix K). 

Grading of final Establishes requirements for design and Waste discharged Cal. Code Regs. 3b, SUbstantive provisions are potentially relevant and 
cover grading, and maintenance of the final cover to after 18 July 1997. tit. 27, 21090 3c, appropriate for design and post-closure maintenance of 

prevent ponding and to prevent site erosion (b)(1 ) and final cover. 
due to high runoff velocities. Slopes should 3d 
be at least 3 percent. 

Post-closure Requires maintenance of structural integrity Waste discharged Cal. Code Regs. Not an ARAR. Not more stringent than equivalent federal 
maintenance of and effectiveness of all containment after 18 July 1997. tit. 27, 21090 provisions at Cal. Code Regs. tit. 22, § 66264.310(b)(1) are 
containment structures, and maintenance of final cover to (c)(1) more stringent (see Table H-7). 
structures and correct the effects of settlement or other 
final cover adverse factors. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

landfill Requires continued operation of the leachate Waste discharged Cal. Code Regs. Not an ARAR. Not more stringent than equivalent federal 
leachate collection and removal system as long as after 18 July 1997. tit. 27, 21090 provisions at Cal. Code Regs. tit. 22, § 66264.310(b)(2) 

leachate is generated and detected. (c)(2) (see Table H-7). 

Monitoring Requires maintenance of the monitoring Waste discharged Cal. Code Regs. Not an ARAR. Not more stringent than equivalent federal 
systems and monitoring of groundwater, after 18 July 1997. tit. 27, 21090 provisions at Cal. Code Regs. tit. 22, § 66264.310(b)(2) 
surface water, and the unsaturated zone in (c)(3) (see Table H-7). 
accordance with applicable requirements of 
art. 1, subch. 3, ch. 3, subdiv. 1 (§20380 et 
seq.). 

Post-closure Requires prevention of erosion and related Waste discharged Cal. Code Regs. 2,3 Substantive provisions are potentially relevant and 
erosion control damage of the final cover due to drainage after 18 July 1997. tit. 27, 21090 appropriate for design and post-closure maintenance of 

throughout the postclosure maintenance (c)(4) final cover. 
period. 

Benchmark Requires protection and maintenance of the Waste discharged Cal. Code Regs. Not an ARAR. Not more stringent that equivalent federal 
maintenance surveyed monuments (installed under § after 18 July 1997. tit. 27, 21090 provisions at Cal. Code Regs. tit. 22, § 66264.310(b)(5) 

20950[d]) throughout the postclosure (c)(5) (see Table H-7). 
maintenance period. 

Post-closure Requires discharger to produce and submit to Waste discharged Cal. Code Regs. 3 Substantive requirements for evaluation of settlement at 
settlement the RWQCB an iso-settlement map at least after 18 July 1997. tit. 27, 21090 least every 5-years are relevant and appropriate. The 
evaluation every five years to accurately depict the (e)(2) requirement for submission of an iso-settlement map to 

estimated total change in elevation of the RWQCB are procedural in nature and does not constitute 
each portion of the final cover's low-hydraulic- an ARAR. 
conductivity layer. 

Groundwater Requires detection monitoring. Once a Discharge of waste to Cal. Code Regs. Not an ARAR. Not more stringent than equivalent federal 
Monitoring significant release has occurred, evaluation or land after 18 July tit. 27, regulations at tit. 22, § tit. 22, § 66264.91 (a)(1)(see Table 

corrective action monitoring is required. 1997. § 20385(a)(1)- H-5). In addition, evaluation and corrective action 

(4), (b), and (c) monitoring program is not planned at AA 3. 

landfill Gas Establishes requirements for control of trace Solid waste disposal Cal. Code Regs. 2,3 Since closure of AA 3 did not commence prior to 18 August 
Monitoring gases and concentration limits for methane sites that did not tit. 27, § 1989, and is not expected to be fully implemented until 

generated at a disposal site. commence complete 20921 (a)(1), (2), 2006, the substantive requirements of the cited regulations 
closure prior to 18 and (3) are not applicable but are relevant and appropriate. These 
August 1989, which substantive requirements include limits on concentrations 
was fully implemented of methane and trace gases from the generated at the 
by 18 November sites. 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

sites. 

Requires that gas monitoring and control Solid waste disposal Cal. Code Regs. 2,3 The gas monitoring will be conducted for a period of 30 
program (pursuant to §§ 20921 - 20937) sites that did not tit. 27, § 20921(b) years or until monitoring data indicates that landfill gas 
shall continue for the period of 30 years or commence complete except procedural does not present a risk to human health. The requirement 
until the operator receives written closure prior to 18 requirements for receiving written authorization from the Enforcement 
authorization to discontinue by the August 1989, which Authority is procedural in nature and does not constitute an 
Enforcement Authority with concurrence from was fully implemented ARAR for the remedial action. 
theCIWMB. by 18 November 

1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

landfill Gas Requires that gas monitoring program be Solid waste disposal Cal. Code Regs. Not an ARAR. The requirements are procedural in nature. 
Monitoring described in a postclosure maintenance plan. sites that did not tit. 27, § 20921 (c) 
(continued) commence complete 

closure prior to 18 
August 1989, which 
was fully implemented 
by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

Requires gas monitoring and control systems Solid waste disposal Cal. Code Regs. 2,3 Substantive requirements are potentially relevant and 
be modified during closure and postclosure sites that did not tit. 27, § 20921(d) appropriate for design and implementation of gas 
maintenance period to reflect changing on- commence complete monitoring and control systems. 
site and adjacent land uses. Also states that closure prior to 18 
postclosure land use shall not interfere with August 1989, which 
the function of gas monitoring and control was fully implemented 
systems. by 18 November 

1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

Establishes requirements for implementation Solid waste disposal Cal. Code Regs. 2,3 The design of the gas monitoring network will take into 
of gas monitoring program to ensure that the sites that did not tit. 27, § 20923 account factors such as local geological and 
concentration limits for landfill gases commence complete except procedural hydrogeological, conditions, and adjacent land-use. The 
prescribed in Cal. Code Regs. tit. 27, § closure prior to 18 requirements requirement that the gas monitoring network be designed 
20921 are met. August 1989, which by a registered civil engineer or certified engineering 

was fully implemented geologist is procedural in nature and does not constitute an 
by 18 November ARAR. 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

landfill Gas Establishes requirements for location, Solid waste disposal Cal. Code Regs. 2,3 The design of the landfill gas monitoring network will be 
Monitoring spacing, and depth of gas monitoring wells. sites that did not tit. 27, § 20925 based on the agreement between FFA signatories 
(continued) commence complete (a), (b), and (c) documented in the letter from DON dated 24 June 2004. 

closure prior to 18 The details of the design of the landfill gas monitoring will 
August 1989, which be presented in the post-ROD deliverables and will be 
was fully implemented based on the conceptual design presented in this RifFS. 
by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

Establishes requirements for monitoring well Solid waste disposal Cal. Code Regs. 2,3 Substantive requirements are relevant and appropriate for 
construction for gas monitoring. sites that did not tit. 27, § 20925 monitoring well drilling and construction. The requirements 

commence complete (d)(1) and (3) that the drilling be conducted by a licensed drilling 
closure prior to 18 except procedural contractor or under the supervision of the design engineer 
August 1989, which requirements or engineering geologist are procedural in nature and do 
was fully implemented not constitute ARARs. 
by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

Establishes requirements for keeping record Solid waste disposal Cal. Code Regs. Not an ARAR. The requirements are procedural in nature. 
of monitoring wells. sites that did not tit. 27, § 20925 

commence complete (d)(2) 
closure prior to 18 
August 1989, which 
was fully implemented 
by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

landfill Gas Establishes requirements for gas monitoring Solid waste disposal Cal. Code Regs. Not an ARAR. No on-site structures are planned within AA 
Monitoring for on-site structures. sites that did not tit. 27, § 20931 3 boundary and 100 feet of the edge of the landfills. 
(continued) commence complete 

closure prior to 18 
August 1989, which 
was fully implemented 
by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

Requires all monitoring probes and on-site Solid waste disposal Cal. Code Regs. 2,3 Substantive requirements are relevant and appropriate for 
structures be sampled for methane during sites that did not tit. 27, § 20932 landfill gas monitoring design. 
monitoring period. Sampling for other trace commence complete 
gases may be required by the Enforcement closure prior to 18 
Agency if there is possibility of acute or August 1989, which 
chronic exposure due to carcinogenic or toxic was fully implemented 
compounds. by 18 November 

1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
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Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

Establishes requirements for monitoring Solid waste disposal Cal. Code Regs. 2,3 The landfill gas will be monitored quarterly until stabilized. 
frequency for landfill gas. Stipulates that at a sites that did not tit. 27, § 20933 
minimum, quarterly monitoring is required. A commence complete 
more frequent monitoring may be required by closure prior to 18 
the Enforcement Authority based upon site- August 1989, which 
specific factors. was fully implemented 

by 18 November 
1990; and new 
postclosure activities 
with potential to 
jeopardize the 
integrity of the 
previously closed 
sites. 

landfill Gas Requires preparation and submission of Cal. Code Regs. Not an ARAR. The requirements are procedural in nature. 
Monitoring monitoring reports to the Enforcement tit. 27, § 20934 
(continued) Authority explaining the results of gas 

monitoring. 

Establishes control measures if monitoring Cal. Code Regs. 2,3 The substantive provisions are relevant and appropriate if 
results indicate concentration of methane in tit. 27, § 20937 gas monitoring results indicate methane concentrations 
excess of the compliance levels established except procedural exceeding the compliance levels established in § 20921 
in § 20921 (a). requirements of (a). 

29307 (a)(2), 
(a)(4), (a)(5), and 
(f)(1) through (3) 

Postclosure The landfill shall be maintained and Discharge of waste to Cal. Code Regs. 2,3 Substantive provisions related to post closure care period 
care period monitored for a period of not less than 30 land after 18 July tit. 27, § 21180 are potentially relevant and appropriate. 

years after completion of closure of the entire 1997. (a) and (b) 
solid waste landfill. 

Requires submission of maps and reports Discharge of waste to Cal. Code Regs. Not an ARAR. The requirements are procedural in nature. 
describing the amount of differential land after 18 July tit. 27, § 21180 
settlement to the CIWMB and the 1997. (c) 
Enforcement Authority. 

Postclosure Establishes requirements for design and Discharge of waste to Cal. Code Regs. 2,3 Substantive provisions are relevant and appropriate for 
land use maintenance of proposed postclosure land land after 18 July tit. 27, § 21190 design and maintenance of postclosure land use. 

uses. Also stipulates that site closure design 1997. (a) and (b) 
should show one or more proposed uses of 
the closed site or show development that is 
compatible with open space. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

Requires that all proposed land uses be Discharge of waste to Cal. Code Regs. 2,3 Substantive provisions are relevant and appropriate for 
submitted to the Enforcement Authority, land after 18 July tit. 27, § 21190 future land use and proposed construction within the buffer 
RWQCB, local air district, and local land use 1997. (c) and (d) zone associated with AA 3. The Navy has reached an 
agency for review and/or approval. Requires agreement with the CIWMB (see Appendix l) regarding 
that any construction on the site maintain the buffer zone around AA 3. In accordance with this 
integrity of the cover system. agreement, a 100-foot buffer zone is proposed around the 

final waste boundary. The ICs proposed for AA 3 prohibit 
land uses that may lead to unacceptable risk to human 
health and stipulate that any proposed construction at AA 3 
including the buffer zone will require approval from the 
Federal Facility Agreement (FFA) signatories and CIWMB 
(see Section 12.2.2 of the main text). 

Establishes requirements for construction of Construction on a Cal. Code Regs. Not an ARAR. The DON is not planning to construct any 
structural improvement or buildings on closed closed landfill site tit. 27, § 21190 structures within AA 3 boundary and 100 feet buffer zone, 
landfill site. (e), (f), and (g) following closure. However, the provisions at Cal. Code 

Regs. tit. 27, § 21190 (a), (b), (c), and (d) accepted as 
ARARs require that future land uses and any proposed 
construction at AA 3 (including buffer zone) will require 
approval from the FFA signatories and and CIWMB (see 
Section 12.2.2 of the main text). 

California Civil Code' 

Institutional Provides conditions under which land use Transfer property Cal. Civ. Code § 2,3 Generally, Cal. Civ. Code § 1471 allows an owner of land 
controls restrictions will apply to successive owners of from the DON to a 1471 to make a covenant to restrict the use of land for the benefit 

land. nonfederal agency. of a covenantee. The covenant runs with the land to bind 
successive owners, and the restrictions must be reasonably 
necessary to protect present or future human health or 
safety or the environment as a result of the presence on the 
land of hazardous materials, as defined in Cal. Health & 
Safety Code § 25260. Substantive provisions are the 
following general narrative standard: "to do or refrain from 
doing some act on his or her own land ... where (c) Each 
such act relates to the use of land and each such act is 
reasonably necessary to protect present or future human 
health or safety or the environment as a result of the 
presence of hazardous materials, as defined in Section 
25260 of the California Health and Safety Code." This 
narrative standard would be implemented through 
incorporation of restrictive covenants in the deed and 
Environmental Restriction and Covenant Agreement at the 
time of transfer. 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 

\........./ 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

Action Requirement Prerequisite Citation Comments 

California Health and Safety Code' 

Institutional Allows DTSC to enter into an agreement with Transfer property Cal. Health & 2,3 The substantive provisions of Cal. Health & Safety Code § 
controls the owner of a hazardous waste facility to from the DON to a Safety Code § 25202.5 are the general narrative standards to restrict 

restrict present and future land uses. nonfederal agency. 25202.5 "present and future uses of all or part of the land on which 
the ... facility ... is located ... " 

Provides a streamlined process to be used to Transfer property Cal. Health & 2,3 Generally, Cal. Health & Safety Code §§ 25222.1 and 
enter into an agreement to restrict specific from the DON to a Safety Code §§ 25355.5(a)(1 )(C) provide the authority for the DTSC to 
use of property in order to implement the nonfederal agency. 25222.1 and enter into voluntary agreements with land owners to restrict 
substantive use restrictions of Cal. Health & 25355.5(a}(1 ) the use of property. The agreements run with the land 
Safety Code § 25232(b)(1)(A}-{E}. (C) restricting present and future uses of the land. The 

substantive requirements of the following Cal. Health & 
Safety Code § 25222.1 provisions are "relevant and 
appropriate": (1) the general narrative standard: "restricting 
specified uses of the property ... " and (2) " ... the agreement 
is irrevocable, and shall be recorded by the owner, ... as a 
hazardous waste easement, covenant, restriction or 
servitude, or any combination thereof, as appropriate, upon 
the present and future uses of the land." The SUbstantive 
requirements of the following Cal. Health & Safety Code § 
25355.5(a)(1 )(C) provisions are "relevant and appropriate": 
" ... execution and recording of a written instrument that 
imposes an easement, covenant, restriction, or servitude, 
or combination thereof, as appropriate, upon the present 
and future uses of the land." 

Prohibits certain uses of land containing Hazardous waste Cal. Health & 2,3 land-use restrictions will be used to prohibit the following 
hazardous waste without a specific variance. property. Safety Code § activities at AA 3: residential use of the site, construction of 

25232(b )(1 }(A}- hospitals for humans, schools for persons under 21 years 
(E) of age, day care centers for children, or any permanently 

occupied human habitation on the sites. See Section 4.2 for 
the DTSC and EPA positions. 

Provides processes and criteria for obtaining Transfer property Cal. Health & 2,3 Cal. Health & Safety Code § 25233(c) sets forth "relevant 
written variances from a land use restriction from the DON to a Safety Code §§ and appropriate" substantive criteria for granting variances 
and for removal of the land use restrictions. nonfederal agency. 25233(c) and based upon specified environmental and health criteria. 

25234 Cal. Health & Safety Code § 25234 sets forth the following 
"relevant and appropriate" substantive criteria for the 
removal of a land-use restriction on the grounds that" ... the 
waste no longer creates a significant existing or potential 
hazard to present or future public health or safety." 

Cal/EPA Department of Toxic Substances Control' 

land Use A land use covenant imposing appropriate Property transfer by Cal. Code Regs. 2,3 Cal. Code Regs. tit. 22 § 67391.1 provides for a land-use 
Covenants limitations on land use shall be executed and federal government to tit. 22, covenant to be executed and recorded when remedial 

recorded when Facility closure, corrective actions are taken and hazardous substances will remain at 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

ARAR Determination 

Action Requirement Prerequisite Citation A RA TBC Comments 

action, remedial or removal action, or other non-federal entity. § 67391.1 the property at concentrations that are unsuitable for 
response actions are undertaken and unrestricted use of the land. The substantive provisions of 
Hazardous materials, hazardous wastes or this regulation have been determined to be "relevant and 
constituents, or hazardous substances will appropriate" state ARARs by the DON. EPA considers the 
remain at the property at levels which are not follOwing provisions to be relevant and appropriate: Cal. 
suitable for unrestricted use of the land. Code Regs. tit. 22, § 67391.1(a)(1), (a)(2), (d), (e)(1) and 

(e)(2). 

California Integrated Waste Management Board' 

Emergency Establishes requirements for maintenance Disposal sites that Cal. Code Regs. Not an ARAR. The requirements for preparation and 
response and content of a written postclosure did not complete tit. 27, maintenance of an emergency response plan are 

emergency response plan. closure prior to § 21130 procedural in nature and therefore do not constitute 
November 18, 1990; ARARs. However, emergency response procedures 
new postclosure following closure of AA 3 will be delineated in an operation 
activities that may and maintenance manual for the remedial action at the 
jeopardize the landfill sites. 
integrity of previously 
closed disposal sites. 

Site security Establish requirements for placing signs Disposal sites that Cal. Code Regs. Not an ARAR. Placement of construction debris at AA 3 
stating the intended date of the last receipt of did not complete tit. 27, occurred between 1972 and 1988, after which the site has 
the waste at the site. Also establishes closure prior to § 21135 (a), (b), been largely inactive. There are no sedimentation or 
requirements for protection of sedimentation November 18,1990; (c), (d) and (e) detention basins at AA 3. 
and detention basins. new postclosure 

activities that may 
jeopardize the 
integrity of previously 
closed disposal sites. 

All points of access to the site must be Disposal sites that Cal. Code Regs. 2,3,4 The requirements are applicable for implementing controls 
restricted. All monitoring, control, and did not complete tit. 27, for access restriction and protection of monitoring systems. 
recovery systems shall be protected from closure prior to § 21135 (f) and (g) 
unauthorized access. Once closure activities November 18,1990; 
are complete, site access by the public may new postclosure 
be allowed in accordance with the approved activities that may 
postclosure maintenance plan. jeopardize the 

integrity of previously 
closed disposal sites. 

Structure Requires that site structures, and leachate Disposal sites that Cal. Code Regs. Not an ARAR. AA 3 does not contain any structure or 
removal and gas controls systems not intended for did not complete tit. 27, § 21137 leachate and gas control system that needs dismantling. 

reuse be dismantled and removed at the time closure prior to 
of closure to protect public health and safety. November 18,1990; 

new postclosure 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 

, J 

'--- j 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

I Citation 

ARAR Determination 

Action Requirement Prerequisite A RA TBC Comments 

activities that may 
jeopardize the 
integrity of previously 
closed disposal sites. 

Final Cover Requires that final cover shall function with Disposal sites that Cal. Code Regs. 2,3 The requirements are applicable for final cover design. 
minimum maintenance and provide waste did not complete tit. 27, § 21140 
containment to protect public health and closure prior to 
safety by controlling at a minimum, vectors, November 18,1990; 
fire, odor, litter and landfill gas migration. The new postclosure 
final cover shall also be compatible with activities that may 
postclosure land use. jeopardize the 

integrity of previously 
closed disposal sites. 

Final grading Requires that final grades be designed and Disposal sites that Cal. Code Regs. 2,3 The requirements for the design and maintenance of final 
maintained to reduce impacts to health and did not complete tit. 27, cover grades are applicable. Substantive requirements for 
safety, and take into consideration any closure prior to § 21142, except evaluation of settlement at least every 5-years are relevant 
postclosure land use. Also requires November 18,1990; procedural and appropriate. The requirement for submission of an iso-
discharger to produce and submit to the new postclosure requirements of settlement map to the Enforcement Authority are 
Enforcement Authority an iso-settlement map activities that may 21142 (b) procedural in nature and does not constitute an ARAR. 
at least every five years only if RWQCB does jeopardize the 
not require such maps. integrity of previously 

closed disposal sites. 

Cover seismic The owner shall assure the integrity of final Disposal sites that Cal. Code Regs. 2,3 The substantive requirements are applicable to the design 
requirements slopes under both static and dynamic did not complete tit. 27, of the cap. 

conditions to protect public health and safety closure prior to § 21145, except 
and prevent damage to postclosure land November 18,1990; procedural 
uses, roads, structures, utilities, gas new postclosure requirements of 
monitoring and control systems, leachate activities that may 21145 (b) 
collection and control systems to prevent jeopardize the 
public contact with leachate, and prevent integrity of previously 
exposure of waste. closed disposal sites. 

Erosion control The drainage and erosion control system Disposal sites that Cal. Code Regs. 2,3 The requirements are applicable for design and 
shall be designed and maintained to assure did not complete tit. 27, § 21150 maintenance of erosion control system. 
integrity of postclosure land uses, roads, and closure prior to 
structures; to prevent public contact with November 18,1990; 
waste and leachate; to assure integrity of gas new postclosure 
monitoring and control systems; to prevent activities that may 
safety hazards; and to prevent exposure of jeopardize the 
waste. integrity of previously 
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Table H-6: State Action-Specific ARARs for Remedial Action at M 3 

Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

I Citation 

ARAR Determination 

Action Requirement Prerequisite A RA TBC Comments 

closed disposal sites. 

During the postclosure maintenance period, Disposal sites that Cal. Code Regs. 2,3 The landfill gas control system will be implemented and 
the owner/operator shall assure that landfill did not complete tit. 27, maintained in accordance with the substantive provisions of 
gas control and leachate collection and closure prior to § 21160 (a) and Cal. Code Regs. tit. 27, §§ 20921 - 20937, that have been 
control is done in a manner that prevents November 18,1990; (b) except where determined to be ARARs for AA 3 remedial action. The 
public contact and controls vectors, nuisance, new postclosure the provisions leachate production and accumUlation has not been evident 
and odors. activities that may refer to leachate at AA 3, therefore the provisions for leachate collection and 

jeopardize the collection and control are not ARARs. 
integrity of previously control. 
closed disposal sites. 

Final Closure Provides the purpose and content Solid waste disposal Cal. Code Regs. Not an ARAR. The requirements are procedural in nature 
Plan requirements for closure plan for solid waste sites that received tit. 27, and are therefore not ARARs. However, remedial 

disposal sites. waste after § 21800 design/implementation activities will be presented in detail 
November 1990. in remedial design/action work plan which will be prepared 

following finalization of the ROD. 

Final Provides the purpose and content Solid waste disposal Cal. Code Regs. Not an ARAR. The requirements are procedural in nature 
Postclosure requirements for postclosure plan for solid sites that received tit. 27, and are therefore not ARARs. However, following closure 
Maintenance waste disposal sites waste after § 21830 of AA 3, the plan for postclosure activities will be presented 
Plan November 1990. in an operation and maintenance manual for the landfills. 

Certification of Establishes requirements for obtaining Solid waste disposal Cal. Code Regs. Not an ARAR. The requirements are procedural in nature. 
closure certification of closure of the solid waste sites that received tit. 27, 

landfill from CIWMB, RWQCB, and the waste after § 21880 
Enforcement Authority. November 1990. 

California Labor Code* 

Employment in Establishes requirements for ensuring safe Cal. Health & Not an ARAR. The provisions at Cal. Health & Safety Code 
the State of and healthful working conditions for working Safety Code §6300 et seq. do not meet the definition of an ARAR since 
California men and women in California. §6300 et seq. they are not cleanup standards, standards of control or 

other substantive environmental protection requirements, 
criteria, or limitations. However, the remedial action 
activities at Site 2 will be conducted in accordance with the 
health and safety plan which will comply with all applicable 
federal and state health and safety regulations. 

South Coast Air Quality Management District 

Air emission Visible emissions standard that states a Discharge of visible SCAQMD Rule 3,4 Grading and excavation activities have the potential to 
person shall not discharge any air emissions 401 produce visible emissions due to fugitive dust. Substantive 
contaminant into the atmosphere from any requirements pertaining to visible emissions, such as 
single source of emission for a period or wetting the soil or waste, may be required to minimize 
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Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

I Citation 

ARAR Determination 

Action Requirement Prerequisite A RA TBC Comments 

periods aggregating more than 3 minutes in a fugitive dust. 
60-minute period, which is (a) as dark or 
darker in shade as that designated No.1 on 
the Ringelmann Chart, or (b) of such opacity 
as to obscure an observer's view to a degree 
equal to or greater than does smoke 
described in (a). 

Nuisance standard that states a person shall Discharge to air SCAQMD Rule NotanARAR 
not discharge fro any source such quantities 402 The nuisance rule includes subjective non-environmental 
for air contaminants or other material that criteria such as "annoyance", "comfort", and "repose". AS 
cause injury, detriment, nuisance, or such, the DON is troubled by the vague and subjective 
annoyance to any considerable number of nature of the nuisance rule and the lack of objective 
persons or to the public. "standard, requirements, criteria, or limitations" within the 

meaning of Section 121 (d)(2) of CERCLA. Other federal 
and state ARARs addressing actual and potential air 
emissions will ensure adequate protection of human health 
and the environment. Grading and excavation activities 
have the potential to produce visible emissions due to 
fugitive dust. Control measures, such as wetting the soil or 
waste and limiting the amount of waste exposed at any on 
time may be necessary to achieve compliance. 

Prohibits a person from building, erecting, SCAQMD Rule Not an ARAR. Not pertinent to remedial action. 
installing or using any equipment, the use of 408 
which reduces or conceals an emission which 
would otherwise constitute a violation of these 
rules or Chapter 3 (starting with 41700) of 
Part 4, of Division 26 of the Health and Safety 
Code. 

Limit sulfur compounds from combustion of SCAQMD Rules Not an ARAR. Not pertinent to remedial action. 
gaseous fuels not to exceed 40 ppm, 0.05 431.1,431.2, 
percent by weight for liquid fuels and 0.56 431.3 
pounds of sulfur per million BTU for solid 
fossil fuels. 

Excavation of Requires person excavating a landfill to Any activity that SCAQMD Rule 3,4 Substantive provisions are relevant and appropriate for on-
landfill sites identify mitigation measures to ensure that a exposes buried 1150 site consolidation that exposes buried waste to the 

public nuisance condition does not occur. waste to the atmosphere. 
atmosphere 

New source review of carcinogenic air SCAQMD Rule Not an ARAR. Not pertinent to the scope of the response 
contaminants 1401 action. 

U.S. EPA has approved this rule into the SIP, therefore it is 
should be presented in Table H-5 - Federal Action-specific 
table. 

T-51 



Table H-6: State Action-Specific ARARs for Remedial Action at AA 3 
Alternative 1: No Action; Alternative 2: Limited Grading, Monitoring and Institutional Controls; Alternative 3: Containment, Monitoring and Institutional Controls; Four options for Alternative 3 include: 
Alternative 3a: Containment with Evapotranspiration Cover, Alternative 3b: Containment with Title 27 prescriptive Cap, Alternative 3c: Containment with Modified Title 27 prescriptive cap with Flexible 
Membrane Liner (FMl), Alternative 3d: Containment with Modified Title 27 prescriptive cap with Geosynthetic Clay Liner (GCl); Alternative 4: Clean Closure and Groundwater Monitoring 

Action Requirement 

Implements the provisions of Part 61, Chapter 
I, Title 40 of the C.F .R. under the supervision 
of the Air Quality Management District 
(AQMD) Executive Officer. It specifies 
emissions testing, monitoring procedures or 
handling of hazardous pollutants such as 
beryllium, benzene, mercury, vinyl chloride 
and asbestos. 

Cal-EPA/DTSC Advisories, Guidance, and Criteria 

Ecological risk 
assessment 

Human health 
risk assessment 

Note: 

Provides guidance for conducting ecological 
risk assessment at hazardous waste sites 
and permitted facilities. 

Provides guidance for conducting human 
health risk assessment for hazardous waste 
sites and permitted facilities. 

Prerequisite I Citation 

SCAQMD 
Regulation X 

Guidance for 
Conducting 
Ecological Risk 
Assessment at 
Hazardous Waste 
Sites and 
Permitted 
Facilities (DTSC, 
July 1996) 

Supplemental 
Guidance for 
Human Health 
Multimedia Risk 
Assessments of 
Hazardous Waste 
Sites and 
Permitted 
Facilities (DTSC, 
July 1992) 

ARAR Determination 

A RA TBC Comments 

Not an ARAR. Emissions of hazardous pollutants not 
expected. 

Not an ARAR or TBC. The guidance does not contain 
promulgated requirements; therefore, does not constitute 
an ARAR. Although ecological risk assessment was 
conducted for AA 3 as a part of CERCLA remedial action 
evaluation process, the scope of remedial action at the site 
does not include ecological risk assessment. 

Not an ARAR or TBC. The guidance does not contain 
promulgated requirements; therefore, does not constitute 
an ARAR. Although human health risk assessment was 
conducted for AA 3 as a part of CERCLA remedial action 
evaluation process, the scope of remedial action at the site 
does not include human health risk assessment. 

* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statutes or policies as potential ARARs; specific potential ARARs are addressed in the table below each general heading; only sUbstantive requirements of 
the specifiC actions are considered potential ARARs. 

Acronyms/Abbreviations: 
§ 
ARAR 
AQMD 
BACT 
BMPs 
Cal. Code Regs. 
Cal. Fish & Game Code 
Cal. Water Code 
CERCLA 
COCs 

section 
Applicable or relevant and appropriate requirement 
Air Quality Management District 
best available control technology 
best management practices 
California Code of Regulations 
California Fish and Game Code 
California Water Code 
Comprehensive Environmental Response, Compensation, and Liability Act 
contaminants of concern 
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DOT 
NPDES 
RWQCB 
SCAQMD 
SIP 
SWRCB 
TBC 
tit. 

Department of Transportation, California 
National Pollutant Discharge Elimination System 
Regional Water Quality Control Board 
South Coast Air Quality Management District 
state implementation plan 
State Water Resources Control Board 
to be considered 
title 



Table H-7: Comparison of Potential Closure and Postclosure Requirements for Landfill Sites a, b 

POTENTIAL FEDERAL ARARs POTENTIAL STATE ARARs 

Closure ControllingC 

Activity Cal. Code Regs. tit. 22, RCRA 40 C.F.R. pt. 258, subpt. F Cal. Code Regs. tit. 27 ARARs 

Security § 66264.117(c): Continue security Not specified. § 21135(f) and (g): All points of access to the Cal. Code Regs. tit. 
requirements specified in §66264.14, which site must be restricted. All monitoring, control, 27, § 21135(f) 
require 24-hour surveillance, a barrier and recovery systems shall be protected from and (g) 
surrounding entire facility, entry control, and unauthorized access. Once closure activities 
placarding if hazardous waste remains exposed are complete, site access by the public may be 
after final closure or if access by public or allowed in accordance with the approved 
livestock may pose a threat to human health. postclosure maintenance plan. 

Final grading § 66264.228(e)(13): Permanent disposal areas Not specified. § 21090(b)(1): The final cover of closed Cal. Code Regs. tit. 
shall be graded at closure so that, with landfills shall be designed, graded, and 27, § 21090(b)(1) 
allowance for settling and subsidence, the maintained to prevent ponding and to prevent 
slope of the land surface above all portions of site erosion due to high runoff velocities. 
the cover shall be sufficient to prevent ponding Slopes should be at least 3 percent. 
of water. 

Landfill gas § 66264.310(c): The owner or operator shall § 258.61 (a)(4): Maintain and operate the gas § 20921(a)(1), (2), and (3): The operator shall Cal. Code Regs. 
provide a control system designed to prevent monitoring system in accordance with ensure that landfill gases generated at a tit. 27, 
migration of gas unless it is demonstrated that §258.23, which requires monitoring to assure disposal site are controlled. Methane must not § 20921(a)(1), (2), 
no gas or vapor will be emitted by waste and no less than 25 percent lower explosive limit for exceed 1.25 percent by volume in air within on- and (3) 
gas will be emitted capable of disrupting cover methane in site facilities and less than the site structures, concentrations of methane gas 
or causing other property damage. lower explosive limit for methane at the facility migrating from the landfill must not exceed 5 

property boundary. percent by volume in air at the property 
boundary, and trace gases shall be controlled 
to prevent adverse acute and chronic exposure 
to toxic and/or carcinogenic compounds. 

Landfill leachate § 66264.310(b)(2): Continue to operate § 258.61 (a)(2): Maintain and operate the § 21160(a) and (c): During the postclosure Cal. Code Regs. 
leachate collection and removal system until leachate collection system. maintenance period, the owner/operator shall tit. 22, 
leachate is no longer detected. assure that leachate collection and control is § 66264.310(b) (2) 

done in a manner that prevents public contact and Cal. Code 
and controls vectors, nuisance, and odors. Regs. tit. 27, 

§ 21090(c)(2): Continue to operate the § 21160(a) and (c) 

leachate collection and removal system as 
long as leachate is generated and detected. 

Groundwater monitoring § 66264.310(b)(3): After final closure, maintain § 258.61 (a)(3): Monitor the groundwater in § 21090(c)(3): Maintain monitoring systems Cal. Code Regs. 
and monitor the groundwater system and accordance with requirements of subpt. E of and monitor groundwater, surface water, and tit. 22, 
comply with all other applicable requirements of this part and maintain as applicable. the unsaturated zone in accordance with § 66264.310(b)(3) 
art. 6, ch. 14. applicable requirements of art. 1, subch. 3, ch. 

3, subdiv. 1 (§20380 et seq.). 

Compaction § 66264.228(e)(1): If waste is to remain in a Not specified. Not specified. Cal. Code Regs. 
unit, the unit shall be compacted before any tit. 22, 
portion of the final cover is installed. § 66264.228(e) (1) 
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Table H-7: Comparison of Potential Closure and Postclosure Requirements for Landfill Sites a, b 

POTENTIAL FEDERAL ARARs POTENTIAL STATE ARARs 

Closure ControllingC 

Activity Cal. Code Regs. tit. 22, RCRA 40 C.F.R. pt. 258, subpt. F Cal. Code Regs. tit. 27 ARARs 

Postclosure care period § 66264.117(b )(1) and (2): Postclosure care § 258.61(a) and (b): Postclosure care must § 20950(a): The postclosure maintenance Cal. Code Regs. 
shall begin after completion of closure and be conducted for approximately 30 years, period shall extend as long as the wastes pose tit. 27, §§ 20950(a) 
continue for approximately 30 years, based on based on protection of human health and the a threat to water quality. and 21180(a) 
protectiveness to human health and the environment. § 21180(a): The landfill shall be maintained 
environment. and monitored for a period of not less than 30 

years after completion of closure of the entire 
solid waste landfill. 

Postclosure care § 66264.310(b)(1): Maintain the integrity and § 258.61(a)(1): Maintain the integrity and § 21090(c)(1): Maintain the structural integrity Cal. Code Regs. tit. 
effectiveness of the final cover, including effectiveness of any final cover, including and effectiveness of all containment structures 22, § 66264.310 
making repairs to the cap as necessary to making repairs to the cover as necessary to and maintain the final cover as necessary to (b)(1)" 
correct the effects of settling, subsidence, correct the effects of settlement, subsidence, correct the effects of settlement or other 
erosion, or other events throughout the erosion, or other events, and preventing run- adverse factors. 
postclosure period. on and runoff from eroding or otherwise 

damaging the final cover during the 
postclosure care period. 

Erosion control § 66264.310(b)(4): Prevent run-on and runoff Not specified. § 21090(c)(4): Prevent erosion and related Cal. Code Regs. 
from eroding or otherwise damaging the final damage of the final cover due to drainage tit. 27, §§ 
cover throughout the postclosure period. throughout the postclosure maintenance 21090(c)(4), and 

period. 21150 

§ 21150: The drainage and erosion control 
system shall be designed and maintained to 
assure integrity of postclosure land uses, 
roads, and structures; to prevent public contact 
with waste and leachate; to assure integrity of 
gas monitoring and control systems; to prevent 
safety hazards; and to prevent exposure of 
waste. 

Benchmark maintenance § 66264.310(b)(5): Protect and maintain Not specified. § 21090(c)(5): Throughout the postclosure Cal. Code Regs. 
surveyed benchmarks throughout the maintenance period, the discharger shall tit. 22, 
postclosure period. protect and maintain surveyed monuments § 66264.310(b) (5) 

(installed under § 20950[d]). 
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Table H-7: Comparison of Potential Closure and Postclosure Requirements for Landfill Sites a, b 

POTENTIAL FEDERAL ARARs POTENTIAL STATE ARARs 

Closure ControllingC 

Activity Cal. Code Regs. tit. 22, RCRA 40 C.F.R. pt. 258, subpt. F Cal. Code Regs. tit. 27 ARARs 

Engineered alternatives § 66264.310(a)(7): At final closure of the § 258.60(b)(1) and (2): An alternative final § 20080(b) and (c): Alternatives to prescriptive Cal. Code Regs. 
to final cover standard landfill or upon closure of any cell, the owner or cover design may be approved that includes: standards may be considered provided the tit. 27, §§ 20080(b) 

operator shall cover the landfill or cell with a (1) an infiltration layer that achieves a prescriptive standard is not feasible and there and (c) and 
final cover designed and constructed to reduction in infiltration equivalent to the is a specific engineered alternative that is 21090(a) 
conform to the provisions of subsections (e) infiltration layer specified in paragraphs (a)(1) consistent with the performance goal and 
through (r) of § 66264.228, except that a and (a)(2) of this section, and (2) an erosion affords equivalent protection against water 
variance shall be granted from any requirement layer that provides protection from wind and quality impairment. 
of subsections (e) through (r) that the owner or water erosion equivalent to the erosion layer § 21090(a): The RWQCB can allow any 
operator demonstrates is not necessary to specified in paragraph (a)(3) of this section. alternative final cover that it finds will continue 
protect public health, water quality, or other to isolate the waste and irrigation waters at 
environmental quality. least as well as would a final cover built in 

accordance with applicable prescriptive 
standards. 

Notes: 

a Landfill closure and postclosure requirements in potential federal ARARs Cal. Code Regs. tit. 22 and 40 C.F.R. § 258 and potential state ARARs Cal. Code Regs. tit. 27 are 
"relevant and appropriate" rather than "applicable" if the landfills ceased operation prior to the effective date of the regulations 

b This table is a general comparison of potential ARARs and does not constitute a site-specific ARAR determination. See Section 4.5.1 and Tables H-5 and H-6 for the 
determination of potential action-specific ARARs for AA 3, former MCAS EI Toro. 

b Controlling - because 40 C.F.R. § 258, Cal. Code Regs. tits. 22 and 27 contain overlapping requirements, this table was used to compare the three sets of regulations and to 
select the most stringent as the controlling ARAR; where regulations were judged to be equally stringent, the federal regulations were selected as the controlling ARARs 

Acronyms/Abbreviations: 
ARAR - applicable or relevant and appropriate requirement 
app. - appendix 
art. - article 
Cal. Code Regs. - California Code of Regulations 
C.F.R. - Code of Federal Regulations 
ch. - chapter 
cm/sec - centimeters per second 
MSWLF - municipal solid waste landfill 
pt. - part 
RCRA - Resource Conservation and Recovery Act 
RWQCB - Regional Water Quality Control Board 
§ - section 
subdiv. - subdivision 
subpt. - subpart 
tit. - title 
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Attachment A 
Correspondence - State ARAR Identification 



Department of Toxic Substances Control 

Alan C. Lloyd, Ph.D. 

5796 Corporate Avenue 
Cypress, California 90630 Arnold Schwarzenegger 

Governor Agency Secretary 
Cal/EPA 

i 

) 

September 8, 2005 

Mr. Darren Newton 
BRAC Environmental Coordinator 
Base Realignment and Closure 
Marine Corps Air Station EI Toro 
7040 Trabuco Road 
Irvine, California 92618 

IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS FOR ANOMALY AREA 3 AT THE FORMER MARINE CORPS AIR 
STATION (MCAS) EL TORO, CALIFORNIA 

Dear Mr. Newton: 

This letter transmits the potential ARARs the Navy requested in the preparation of a 
Remedial Investigation I Feasibility Study (RifFS) for Anomaly Area 3 at the former 
MCAS EI Toro. At this time, we are forwarding the enclosed ARARs received from the 
following agencies: 

• California Department of Toxic Substances Control 
• Air Resources Board • . 
• South Coast Air Quality Management District 

In addition, the ARARs for post closure care on landfills sites 3 and 5, received from 
California Integrated Waste Management Board are also included. DTSC will forward 
any additional ARARs if received from non-responding agencies at a later date. As you 
already know, the ARAR analysis is an iterative process and when the remedial 
alternatives are more fully developed in the RAP, certain ARARs may no longer apply or 
additional ARARs may become apparent. 

® Printed on Recycled Paper 



SENSITIVE RECORD 

M60050_004321 
MCAS EL TORO 

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE 
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING 

ADDRESS OF PRIVATE CITIZEN 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY o SAN DIEGO, CA 92132 

,.r-, 
U 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 



Mr. Darren Newton 
September 8, 2005 
Page 2 

SENSITIVE 

DTSC looks forward to working closely with the Navy on the remediation at the former 
MCAS EI Toro. If you have any questions, please call me at (714) 484-5395. 

Sincerely, 

Frank Cheng, P.E. 
Remedial Project Manager 
Office of Military Facilities 
Southern California Operations 

Enclosures 

cc: Mr. Robert Woodings 
Restoration Advisory Board Co-chair 
25550 Commercentre Dr. 
Lake Forest, California 92630 

Ms. Marcia Rudolph 
Restoration Advisory Board Subcommittee Chair 
24922 Muirlands #139 
Lake Forest, California 92630 

Mr. Richard Muza 
Remedial Project Manager 
U. S. Environmental Protection Agency Region IX 
Superfund Division (SFD-8-1) 
75 Hawthorne Street 
San Francisco, California 94105-3901 

Ms. Content Arnold 
Remedial Project Manager 
Naval Facilities Engineering Command 
Southwest Division - Code 06CC.CA 
1220 Pacific Highway 
San Diego, California 92132-5187 

Ms. Polin Modanlou 
County of Orange 
Planning and Development Services Department 
300 North Flower Street, 3rd Floor 
Santa Ana, California 92703 

SENSITIVE 

\ 
! 
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Mr. Darren Newton 
September 8, 2005 
Page 3 

cc: Mr. Randy Styner 
Orange County Environmental Health Care Agency 
1241 East Dyer Road, Suite 120 
Santa Ana, California 92705 

Mr. John Broderick 
Remedial Project Manager 
California Regional Water Quality Control Board 
Santa Ana Region 
3737 Main Street, Suite 500 
Riverside, California 92501-3348 

.... .... -



c· 
CHEMICAL 

Hazardous Waste 
Control Act (HWCA) 

Primary standards -
inorganic and organic 
chemicals 
Secondary standards 

Hazardous waste listing 
and identification 

Hazardous waste listing 
and identification 

Concentration limits of 

o regulated units effluent to 
groundwater, surface 
water, and soil 

o 

POTENTIAL DTSC CHEMICAL-SPECIFIC ARARS FOR A POTENTIAL REMEDIAL ACTION AT 
IRP SITE: ANOMALY AREA 3, MCAS EL TORO 

ARARs 
REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 

TION 

Maximum contaminant Levels (MCLs) list for Title 22, CCR, Applicable State MCLs for tap water st.andards are more 
drinking water. Div 4, Ch 15, stringent than primary federal standards. 

§64431,§64444 
Secondary MCLs list for drinking water. Title 22, CCR, Applicable State secondary MCLs for tap water standards. 

Div4, Ch 15, 
§64449 

Defines RCRA and non-RCRA hazardous waste. Hazardous waste storage, Title 22, CCR, Applicable Excavated soil, investigation derived waste, or 
Identification of hazardous waste that poses a treatment, or disposal. Div 4.5, Ch 11, extracted groundwater from this site may meet the 
potential hazard to human health or the Article 1 definition of hazardous waste. 
environment when it is improperly treated, stored, §66261.2, §66261.3 
transported, or disposed. 
TCLP regulatory levels; persistent and Hazardous waste storage, Title 22, CCR, Applicable Applicable for determining whether waste is 
bioaccumulative toxic substances total threshold treatment, or disposal. Div 4.5, Ch 11, hazardous. Using the definition of hazardous 
limit concentrations (TTLC) and soluble threshold Article 3, waste, excavated soil or investigation derived 
limit concentration (STLC) §66261.24 waste may exceed TCLP for some of the chemicals 

of concern, making it a characteristic hazardous 
waste. 

Groundwater and vadose zone protection Hazardous waste treatment, Title 22, CCR, Relevant and Applicable for hazardous waste TSD facilities; 
standards: RCRA hazardous waste TSD facilities storage, or disposal; uppermost Div 4.5, Ch 14, Appropriate potentially relevant and appropriate in site-specific 
shall comply and ensure that hazardous aquifer underlying a waste Article 6, circumstances, such as when the source of waste 
constituents entering the groundwater, surface management unit beyond the §66264.94 is unknown but the waste is similar in composition 
water, and soil from a regulated unit do not exceed point of compliance. to listed waste or when waste constituents have 
the concentration limit from contaminants of released or have the potential to release to 
concern in the uppermost aquifer underlying the groundwater. 
waste management area beyond the point of 
compliance. 

1 



TO BE CONSIDERED STATE ADVISORIES, GUIDANCE, CRITERIA AND PROPOSED STANDARDS, CAL/EPA, DTSC 

1. Guidance for Ecological Risk Assessment at Hazardous Waste Sites and Permitted Facilities 
DTSC Human and Ecological Risk Division 
July 1996 

2. Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities 
DTSC Human and Ecological Risk Division 
July 1992 
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POTENTIAL DTSC LOCATION-SPECIFIC ARARS FOR A POTENTIAL REMEDIAL ACTION AT 
IRP SITE: ANOMALY AREA 3, MCAS EL TORO 

ARARs' 
LOCATION REQUIREMENT CRITERIA CITATION DETERMINA-

TION 
Within a 100-year Facility must be designed, constructed, operated, RCRA and non-RCRA Title 22, CCR, Relevant and 
floodplain and maintained to prevent washout by flood or (California) hazardous waste; Div 4.5, Ch 14, Appropriate 

maximum high tide. treatment, storage, or disposal of Article 2, 
hazardous waste. §66264.18(b) 

TO BE CONSIDERED STATE ADVISORIES, GUIDANCE, CRITERIA AND PROPOSED STANDARDS, CAL/EPA, DTSC 

1. Drilling, Coring, Sampling and Logging at Hazardous Substance Release sites 
Guidance Manualfor Ground Water Investigations 
Cal/EPA, July 1995 

2. Reporting Hydrogeologic Characterization Data at Hazardous Substance Release sites 
Guidance Manual for Ground Water Investigations . 
Cal/EPA, July 1995 

3. Guidelines for Hydrogeologic Characterization of Hazardous Substance Release Sites, Volume 1 & 2 
Cal/EPA, July 1995 

4. Aquifer Testing for Hydrogeologic Characterization 
Guidance Manual for Ground Water Investigations 
Cal/EPA, July 1995 

5. Application of Borehole Geophysics at Hazardous Substance Release Sites 
Guidance Manual for Ground Water Investigations 
Cal/EPA, July 1995 

3 

COMMENTS 

The location requirements are considered relevant 
and appropriate for the siting of remedial systems to 
reduce the toxicity, volume and/or mobility of 
ct:lemicals. Under RCRA, new treatment facilities 
shall not be affected by a 100-year flood or 
maximum hiqh tide. 
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6. Ground Water Modeling for Hydrogeologic Characterization 
Guidance Manual for Ground Water Investigations 
Gal/EPA, July 1995 

7. Monitoring Well Design and Construction for Hydrogeologic Characterization 
Guidance Manual for Ground Water Investigations 
Gal/EPA, July 1995 

8. Advisory - Active Soil Gas Investigation 
DTSG/GRWQGB-Los Angeles Region, January 2003 

9. Representative Sampling of Ground Water for Hazardous Substances 
Gal/EPA, July 1995 

10. Accumulating Hazardous Waste at Generator Sites 
Gal/EPA, July 1995 
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ACTION 

Hazardous Waste 
Control Act(HWCA) 

Standards applicable to 
generators of hazardous 
waste 

a. Determine whether 
waste is a hazardous 
waste 

b. Identification number 
for the generator 

c. Use of mainfest 

d. Packaging, Labeling, 
Marking, Placarding 

e. Storage of hazardous 
waste on-site 

POTENTIAL DTSC ACTION-SPECIFIC ARARS FOR A POTENTIAL REMEDIAL ACTION AT 
IRP SITE: ANOMALY AREA 3, MCAS EL TORO 

ARARs 
REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 

TION 

I 
I 
I 

Owners or operators who generate waste shall Generators of hazardous waste Title 22, CCR, Applicable Applicable for any operation where waste is 
determine whether waste is a hazardous waste. who transport or offer hazardous Div 4.5, Ch 12, generated. The determination of whether wastes 

waste for transportation. Article 1, generated during remedial activities are hazardous 
§66262.11 shall be made when the wastes are generated. 

A generator shall not treat, store, dispose of, Generators of hazardous waste Title 22, CCR, Applicable Applicable for any operation where waste is 
transport or offer for transportation, hazardous who transport or offer hazardous Div 4.5, Ch 12, generated. The determination of whether wastes 
waste without having received an identification waste for transportation. Article 1, generated during remedial activities are hazardous 
number. §66262.12 shall be made when the wastes are generated. 
A generator of hazardous waste who transports or Generators of hazardous waste Title 22, CCR, Applicable Applicable for any operation where waste is 
offers hazardous waste for transportation shall who transport or offer hazardous Div 4.5, ch 12, generated. The determination of whether wastes 
prepare a manifest. waste for transportation. Article 2, generated during remedial activities are hazardous 

§66262.20, shall be made when the wastes are generated. 
§66262.22 

Before transporting hazardous waste or offering Generators of hazardous waste Title 22, CCR, Applicable Applicable for any operation where waste is 
hazardous waste for transportation off-site, the who transport or offer hazardous Div 4.5, Ch 12, generated. The determination of whether wastes 
generator must do the following in accordance with waste for transportation. Article 3, generated during remedial activities are hazardous 
DOT regulations: package the waste, label and §66262.30, shall be made when the wastes are generated. 
mark each package of hazardous waste, and §66262.31, 
ensure that the transport vehicle is correctly §66262.32, 
~acarded. §66262.33 
Requires a generator to accumulate waste on-site Standards for generators of Title 22, CCR, Applicable Applicable for any operation where waste is 
for 90 days or less without a permit. hazardous waste. Div 4.5, Ch 12, generated. The determination of whether wastes 

Article 3, generated during remedial activities are hazardous 
§66262.34 shall be made when the wastes are qenerated . 

. -~ .... -
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· , ARARs 
ACTION REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 

TION c~-
f. Recording keeping and Establishes requirements for record keeping of Standards for generators of Title 22, CCR, Applicable Applicable for any operation where waste is 
reporting manifests, test results, waste analyses, and hazardous waste. Div 4.5, Ch 12, generated. The determination of whether wastes 

Biennial Reports. Article 4, generated during remedial activities are hazardous 
§66262.40, shall be made when the wastes are generated. 
§66262.41 

Management of Establish requirements for a hazardous waste Standards for owners and Title 22, CCR, Relevant and The requirements may be applicable if CERCLA 
hazardous waste at treatment facility to have a plan for waste analysis, operators of hazardous waste Div 4.5, Ch 14, Appropriate response action constitutes treatment, storage, or 
transfer, and TSD develop a security system, conduct regular transfer and TSD facilities Article 2 disposal as defined under RCRA, or may be 
facilities inspections, provide training to facility personnel, relevant and appropriate if the requirements 

and use a quality assurance program during address problems or situations sufficiently similar to 
construction. the specific circumstances at the site that their 

usage will be well suited. 

AA3 is not a TSD facility; however, because 
contamination in groundwater or soil is similar in 
composition to listed waste, this requirement is 
determined to be relevant and apllfOQriate. 

Management of Establish reqUirements for a facility to plan for Standards for owners and Title 22, CCR, Relevant and The requirements may be applicable if CERCLA 
hazardous waste at emergency conditions. In addition, the design and operators of hazardous waste Div 4.5, Ch 14, Appropriate response action constitutes treatment, storage, or 
transfer, and TSD operation of the facility must be done to prevent transfer and TSD facilities Articles 3 and 4 disposal as defined under RCRA, or may be 
facilities releases. Other requirements include testing and relevant and appropriate if the requirements 

maintenance of eqUipment and incorporation of address problems or situations sufficiently similar to 
communication and alarm systems and the speCific circumstances at the site that their 
contingency plan. usage will be well suited. 

AA3 is not a TSD facility; however, because 
contamination in groundwater or soil is similar in 
composition to listed waste, this requirement is 
determined to be relevant and appropriate. 

Groundwater monitoring Owners or operators of a RCRA surface Constituents in or derived from Title 22, CCR, Relevant and Substantive technical requirements are potentially 
and response impoundment, waste pile, land treatment unit, or the units may pose a threat to Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 

landfill shall conduct a monitoring and response human health or the Article 6 including groundwater monitoring. 
program for each regulated unit. environment. §66264.91 (a) and 

(c) 
Monitoring Requirements for monitoring groundwater, surface RCRA hazardous waste TSD Title 22, CCR, Relevant and Substantive technical requirements are potentially 

water, and vadose zone. facilities Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 
Article 6 including groundwater monitoring. 
§66264.97 (b), (c), 
(d) and (e)(1) 
through (e)(5) 

....... -
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ARARs o ACTION REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 
TION 

Detection monitoring Requires the owner or operator of a regulated unit RGRA hazardous waste TSD Title 22, GGR, Relevant and Substantive technical requirements are potentially 
to develop a detection monitoring program that will facilities Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 
provide reliable indication of a release. Article 6 including groundwater monitoring. 

~66264.98 
Evaluation monitoring Requires the owner or operator of a regulated unit RCRA hazardous waste TSD Title 22, CCR, Relevant and Substantive technical requirements are potentially 

to develop an evaluation monitoring program that facilities Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 
can be used to assess the nature and extent of a Article 6 including groundwater monitoring . 
release from the unit. . §66264.99 

Corrective action The owner or operator is required to take corrective RCRA hazardous waste TSD Title 22, CCR, Relevant and Substantive technical requirements are potentially 
action under Title 22, CCR, §66264.91 to facilities Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 
remediate releases from the regulated unit and to Article 6 including gr~undwater monitoring. 
ensure that the regulated unit achieves compliance §66264.100 (a) 
with the water quality protection standard. through (d), (t), 

(q)(1), and (h) 
Corrective action for The owner or operator is required to take corrective RCRA hazardous waste TSD Title 22, CCR, Relevant and Substantive technical requirements are potentially 
Waste Management action to remediate releases from any solid or facilities Div 4.5, Ch 14, Appropriate relevant and appropriate for remedial action 
Units hazardous waste management unit at the facility to Article 6 including groundwater monitoring. 

protect public health and the environment. ~66264.101 

Closure and post-closure Owners and operators shall close a facility and Waste residues, contaminated Title 22, CCR, Relevant and Contaminated soil, residues, or groundwater from 
care perform post-closure care when contaminated containment system Div 4.5, Ch 14, Appropriate remedial action at a site will achieve clean closure; 

subsurface soil cannot be practically removed or components, contaminated soil, Article 7, otherwise, post-closure care requirements will be 
decontaminated. and structures and equipment §66264.111, relevant and appropriate. 

left in place at final closure §66264.112, 
triggers post-closure care §66264.115 
requirements when clean through 120 
closure is not achieved. 

Use and management of Containers used for the transfer or storage of Standards for owners and Title 22, CCR, Relevant and The requirements may be applicable if CERCLA 

o containers hazardous waste must be in good condition, operators of all hazardous waste Div 4.5, Ch 14,_ .Appropriate response action constitutes treatment, storage, or 
compatible with the waste, kept closed except to facilities that transfer or store Article 9 disposal as defined under RCRA, or may be 
add or remove materials and be inspected weekly. containers of hazardous waste. relevant and appropriate if the requirements 
The area used to store the containers must provide address problems or situations sufficiently similar to 
adequate secondary containment and be designed the specific circumstances at the site that their 
with runoff controls. Also, appropriate closure of usage will be well suited. AA3 is not a TSD facility. 
the containers must take place. 

',; 
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ARARs 
ACTION REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 

TION 
Tank systems The remedial activities may involve storage and/or Standards for owners and Title 22, CCR, Relevant and The requirements may be applicable if CERCLA 

o 
treatment in tanks. These tanks are required to operators of facilities that use Oiv 4.5, Ch 14, Appropriate response action constitutes treatment, storage, or 
have secondary containment, be monitored and tank systems for transferring, Article 10 disposal as defined under RCRA, or may be 
inspected, be provided with overfill and spill storing or treating hazardous relevant and appropriate if the requirements 
protection controls, and operated with adequate waste. address problems or situations sufficiently similar to 
freeboard. Also, appropriate closure must take the specific circumstances at the site that their 
place. usaqe will be well suited. AA3 is not a TSD facility. 

Waste piles The waste piles should be placed upon a lined Standards for owners and Title 22, CCR, Relevant and Remedial action may involve soil excavation and the 
foundation or base with a leachate system, operators of facilities that store Div 4.5, Ch 14, Appropriate compiling of soil in a temporary waste pile. This 
protected from precipitation .and wind dispersal, or treat hazardous waste in Article 12 requirement is determined to be relevant and 
designed to prevent run on and run off. Also, piles. appropriate. Applicable if the excavated waste 
closure and post-closure care requirements. meets RCRA hazardous waste criteria. 

Landfills The requirements for landfills include the design Standards for owners and Title 22, CCR, Relevant and 
and operation, action leakage rate, monitoring and operators of facilities that Div 4.5, Ch 14, Appropriate 
inspection, response actions, surveying and dispose of hazardous waste in Article 14 
recordkeeping and closure and post-closure care. landfills. 

Miscellaneous units Applies to waste management unit not otherwise Standards for owners and Title 22, CCR, Relevantand Applicable if pumps are used for extraction and 
regulated under RCRA. It may include pumps, operators of facilities that treat, Div 4.5, Ch 14, Appropriate treatment of leachate that meets RCRA hazardous 
auxiliary equipment, air strippers, etc. The store or dispose of hazardous Article 16 waste criteria. 
substantive requirements include design, waste in miscellaneous units. 
construction, operation, maintenance and closure 
of the unit that will ensure protection of human 
health and the environment. The actions include 
general inspections for safety and operation 
efficiency, testing and maintenance of the 
equipment (including testing of warning systems). 

Land Disposal Movement of hazardous waste to new locations Hazardous waste land disposal. Title 22, CCR: Applicable Where applicable, hazardous waste generated from 
Restrictions (LDR) for' and placed in or on land will trigger LDR. General Defines hazardous wastes that Div 4.5, Ch 18, remedial activities must comply with LDR and meet 
RCRA wastes and non- applicability, dilution prohibited, waste analysis and are restricted from land disposal Articles 1, 3, 4, 10, the treatment standards or notify the disposal facility 
RCRAwastes record keeping, and special rules apply for wastes and prohibited waste that may 11 of the treatment standards before disposal at an 

that exhibit a characteristic waste. Best be land disposed. appropriate offsite disposal facility. o 
Demonstrated Available Technology (BDA) 
standards for each hazardous constituent in each 
listed waste, if residual is to be disposed. Utilize 
treatment standards table when necessary. 

. ... 
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ARARs 

o ACTION REQUIREMENT CRITERIA CITATION DETERMINA- COMMENTS 
TION 

Land-use Restrictions Provides conditions under which land-use Institutional Controls is a Cal. Civ. Code Relevant and Generally, Cal. Civ. Code § 1471 allows an 
restrictions will apply to successive owners of component of the remedy § 1471 appropriate owner of land to make a covenant to restrict 
land. the use of land for the benefit of a covenantee. 

The covenant runs with the land to bind 
successive owners, and the restrictions must 
be reasonably necessary to protect present or 
future human health or safety or the 
environment as a result of the presence on the 
land of hazardous materials, as defined in 
section 25260 of the California Health and 
Safety Code. Substantive provisions are the 
following general narrative standard: "to do or 
refrain from dOing some act on his or her own 
land ... where (c) Each such act relates to the 
use of land and each such act is reasonably 
necessary to protect present or future human 
health or safety or the environment as a result 
of the presence of hazardous materials, as 
defied in Section 25260 of the California 
Health and Safety Code." This narrative 
standard would be implemented through 
incorporation of restrictive covenants in the 
deed and Covenant to Restrict Use of Property 
at the time of transfer. 

Land-use Restrictions Allows OTSC to enter into an agreement with Institutional Controls is a Cal. Health & Relevant and The SUbstantive provisions of Cal. Health & 

o the owner of a hazardous waste facility to component of the remedy Safety Code appropriate Safety Code § 25202.5 are the general 
restrict present and future land uses. § 25202.5 narrative standards to restrict "present and 

future uses of all or part of the land on which 
the ... facility ... is located ... " 
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ARARs 

o ACTION REQU!REMENT CRITERIA CITATION DETERM!NA- COMMENTS 
TION 

Land-use Restrictions Provides a streamlined process to be used to Institutional Controls is a . Ca1..Health & Relevant and Generally, Cal. Health & Safety Code §§ 
enter into an agreement to restrict specific use component of the remedy Safety Code appropriate 25222.1 and 25355.5(a)(1 )(C) provides the 
of property. §§ 25222.1 and authority for the Department of Toxic 

25355.5(a)(1 )(C) Substances Control to enter into voluntary 
agreements with landowners to restrict the use 
of property. The agreements run with the land 
restricting present and future uses of the land. 
The substantive requirements of the following 
Cal. Health & Safety Code § 25222.1 
provisions are "relevant and appropriate": (1) 
the general narrative standard: "restricting 

, specified uses of the property ... " and (2) " ... the 
agreement is irrevocable, and shall be 
recorded by the owner, .. , as a hazardous 
waste easement, covenant, restriction or 
servitude, or any combination thereof, as 
appropriate, upon the present and future uses 
of the land." The substantive requirements of 
the following Cal. Health and Safety Code 
25355.5(a)(1)(C) provisions are "relevant and 
appropriate": " ... execution and recording of a 
written instrument that imposes an easement, 
covenant, restriction, or servitude, or 
combination thereof, as appropriate, upon the 
present and future uses of the land." 

Land-use Restrictions Provides processes and criteria for obtaining Institutional Controls is a Cal. Health & Relevant and Cal. Health & Safety Code § 25233(c) sets 
written variances from a land-use restriction component of the remedy Safety Code appropriate forth "relevant and appropriate" substantive 
and for removal of the land-use restrictions. §§ 25233(c) and criteria for granting variances based upon o 

25234 specified environmental and health criteria. 
Cal. Health & Safety Code 
§ 25234 sets forth the following "relevant and 
appropriate" substantive criteria for the 
removal of a land-use restriction on the 
grounds that '! ..• the waste no longer creates a 
significant existing or potential hazard to 
present or future public health or safety." 

0.: 

10 

o 



o 

o 

o 

ARARs 
ACTION REQUIREMENT CRITERIA CITATION DETERM.lNA-

TION 
Land-use Covenants Requirements for land-use covenants. Institutional Controls is a . Cal..Code Regs. Relevant and 

component of the remedy Title 22, appropriate 
§ 67391.1 

Occupational Health and Specific requirements that employers must meet to Cal. Health & Relevant and 
Safety Act ensure the safety of their employees. Safety Code, Div 5, Appropriate 

~6300 et seq. 

TO BE CONSIDERED STATE ADVISORIES, GUIDANCE, CRITERIA AND PROPOSED STANDARDS, CAL/EPA, OTSC 

1. Transportation Plan 
Preparation Guidance'for Site Remediation 
DTSC, May 1994 

11 

COMMENTS 

Cal. Code Regs. Tit. 22 § 67391.1 provides for 
a land-use covenant to be executed and 
recorded when remedial actions are taken and 
hazardous substances will remain at the 
property at concentrations that are unsuitable 
for unrestricted use of the land. The 
substantive provisions of this regulation have 
been determined to be "relevant and 
appropriate" state ARARs by the DON. 
The provisions of this act should be followed for the 
remedial action. 
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California Regional Water Quality Control Board 
Santa Ana Region 

Alan C. Lloyd, Ph.n. 
- ' .. Sl'Cr('tll/~' 

September 28, 2005 

373; Main Street. Suitt! 500. Rivcrsidt:, California 9250(-33';8 
Phone (951) 782·~ 130 - FAX (951 ) 7~ 1·6288 - TTY (951 ) 782·J~~ I 

hup://w\\ w. wa[crboar~s.ca.go\'/santaana 

Base Realignment and Closure 
Attn: Mr. Darren Newton 
BRAC Environmental Coordinator 
7040 Trabuco Road 
Irvine, California 92618 

Arnold Schwarzencgger 
Governor 

REQUEST FOR IDENTIFICATION OF APPLICABLE OR RELEVANT AND OR 
APPROPRIATE REQUIREMENTS (ARARs) FOR ANOMALY AREA 3 (LANDFILL), FORMER 
MARINE CORPS AIR STATION, EL TORO, SWRCB GEOTRACKER 10: 000100131500 

Dear Mr. Newton: 

This letter is in response to your request of July 22, 2005 for our agency to identify ARARs for 
the landfill Anomaly Area 3 Site. Below please find our ARARs. 

1. Please add each of the following: 
Santa Ana River Basin Water Quality Control Plan, 1995, amended by Regional 
Board Resolutions: 
• Resolution No, 97-20 - Bacterial Objectives for Ocean Waters, 
• Resolution No. 98-100 - Newport Bay Watershed Nutrient TMDL, 
• Resolution No. 98-101 - Newport Bay Watershed Sediment TMDL, 
• Resolution No. 99-10 - Newport Bay Fecal Coliform TMDL, 
• Resolution No. 00-27-lncorporate Language Authorizing Compliance Schedules in 

NPDES, and 
'\ • Resolution No. R8-2004-0001 - Incorporate an Updated Total Dissolved Solids 

) (TDS) Management Plan. 
/ 

Note that the Basin Plan designates beneficial uses a[ld water quality objectives fer an 
surface waters and groundwater management zones within the Region. Groundwater and 
soil cleanup goals are based on protection of designated beneficial uses and water quality 
objectives. 

2. Porter-Cologne Water Quality Control Act - §13000, §13140-13147, §13172, §13260, 
§13263, §13267 and §13304 must be appropriately cited and incorporated as ARARs. 

3. Title 27 California Code of Regulations - Regulations include disposal of solid waste. 
Specific topics of concern are addressed in: 

§20240(c) - Five-Foot Separation; 
§20385 - Monitoring Requirements; 
§20950(a), (e) - General Closure and Post-Closure Maintenance; & 
§21090(b)(1), (e), (e)(2) - General Post-Closure Maintenance. 

Cillijoruia E,n'irolllllellwi Protectioll Agellcy 
#D 
~J Rt'C')'clt'd Pup •. :r 



Mr. Newton - 2- September 28, 2005 

4. State Water Resources Control Board Resolution No. 68·16 - Requires that high quality 
surface and groundwater be maintained to the maximum extent possible. 

5. State Water Resources Control Board Resolution No. 92-49 - Establishes requirements 
for investigation and cleanup and abatement of discharges. 

For any questions, please call me at (951) 782-4494, or send email to 
jbroderick@waterboards.ca.gov. 

Sincerely, , 
r-, \ 
--, ):- \ 

<,,", ... _ r-"'.;;-~l:.....\~\c·0 
John Broderick 
SLiC/DoD Section 

cc via email: Mr. Jorge Leon, SWRCB, OCC 
Mr. Richard Muza, US EPA, Region 9 
Mr. Frank Cheng, DTSC, Office of Military Facilities 
Ms, Content Arnold, NAVFACENGCOM, Southwest Division 

Cll/ijomill Ellvirolllllellla/ Protection AgellL)' 
IfD 
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Air Resources Board 
Cindy K. Tuck, Chair 

Alan C. Lloyd, Ph.D. 
Agency Secretary 

1001 I Street· P.O. Box 2815 
Sacramento, California 95812· www.arb.ca.gov 

Arnold Schwarzenegger 
Governor 

TO: 

FROM: 

DATE: 

SUBJECT: 

Frank Cheng, P.E. 
Remedial Project Manager 
Southern California Operations Branch 
Office of Military Facilities 
Department of Toxic Substances Control 
5796 Corporate Avenue 
Cypress, California 90630 

Jim Aguila, Manager \\ ~ 
Substance Evaluation S1l"ction 
Air Quality Measures Branch 
Stationary Source Division 

August 14, 2005 

APPLICABLE OR RELEVANTAND APPROPRIATE REQUIREMENTS 
FOR ANOMALY AREA 3 AT FORMER MARINE CORPS AIR STATION, . .' ;. " . 

ELTORO 

This memorandum is in response to your request for potential California "Applicable or 
Relevant and Appropriate Requirements (ARARs) for Anomaly Area 3 at the former 
Marine Corps Air Station, EI Toro. State law, as codified in the Health and Safety Code 
(Division 26, section 40000), provides to local and regional authorities the primary 
responsibilities for control of air pollution from sources other than emissions from motor 
vehicles. Air pollution control districts and air quality management districts are required 
to adopt and enforce rules to achieve or maintain the state and federal ambient air 
quality standards in .all areas affected by emission sources under their jurisdiction. 

Rules and regulations of the South Coast Air Quality Management District (SCAQMD) 
should be considered as potential action-specific ARARs for this site. If you have not 
contacted the SCAQMD, we recommend that you contact Mr. Jay Chen, Manager, 
Joxics Section, at (909) 396-2664. SCAQMD rules that may apply include: 

201 
203 
402 

1150.1 
1401 

Permit to Construct 
Permit to Operate 
Nuisance 
Control of Gaseous Emissions from Municipal Solid Waste Landfills· 
New Source Review of Carcinogenic Air Contaminants 

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption. 
For a list of simple ways you can reduce demand and cut your energy costs, see our Website: http://www.arb.ca.gov. 

California Environmental Protection Agency 

Printed on Recycled Paper 



Frank Cheng, P.E. 
August 14, 2005 
Page 2 

In addition, the California Ambient Air Ouality Standards (CMOS, list enclosed) may 
apply as chemical-specific ARARs. During construction ofa landfill cover, the CMOS 
for particulate matter (PM1 0) should be considered as a potential chemical-specific 
ARAR. This is to ensure that activities undertaken to remediate this site do not cause 
ambient air concentrations above the health protection levels of the CMOS. 

If you have questions, please call Mr. Lynn Baker of my staff at (916) 324-6997. 

Enclosure 

cc: Mr. Jay Chen (w/o Enclosure) 
Manager 
T oxics Section 
South Coast AOMD 
2186'S East Copley Drive 
Diamond Bar, California 91765 

Mr. Lynn Baker (wlo Enclosure) 
Staff Air Pollution Specialist 
Substance Evaluation Section 
Air Resources Board 

.to-· '-:-
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South Coast 
Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 
(909) 396-2000 • www.aqmd.gov 

Department of Toxic Substances Control 
Office of Military Facilities 
5796 Corporate Avenue 
Cypress, CA 90630 

Attn: Frank Cheng, P .E. 
Remedial Project Manager 

August 18,2005 

The AQNID appreciates your request for input into compiling Applicable or Relevant and 
Appropriate Requirements (ARAR's), pursuant to Superfund Amendments and Reauthorization Act 
(SARA), for the Remedial InvestigationlFeasibility Study (RIfFS) for Anomaly 3 at the former 
Marine Corps Air Station (MCAS), El Taro, California, as stated in your letter, dated August 1, 
2005. 

The following AQl\IID Rules and Regulations, which are available at our website, www.agmd.gov, 
should be incorporated in the ARAR's. 

Regulation IV - Prohibitions 

Rule 401 - Visible Emissions 
This rule limits any visible emissions from any single source to less than Ringlemann No. 1 or 20 
percent opacity for 3 minutes in any hour (Ref. Health and Safety Code 4170 I). 

Rule 402 - Nuisance 
Tllis rule prohibits the discharge of any air contaminant or other material (including odorous 
compOlmds) that causes injury or annoyance to the public, endangers the comfort, repose, health or 
safety of the public, or causes damage to business or prop,erty. In general, a Notice oi Violation 
may be issued upon receipt of six verified complaints, or for any property damage, or personal 
injury (Ref. Health and Safety Code 41700). -

Rule 403 - Fugitive Dust 
This rule linlits on-site activities so that the concentrations of fugitive dust at the property line shall 
not be visible. In addition, PM IO levels shall not exceed 50 micrograms per cubic meter as 
deternlined by the difference between upwind and downwind samples collected on high volume 
particulate matter samplers. These requirements do not apply if the wind gusts exceed 25 miles per 
hour. The rule also requires every reasonable precaution to minimize fugitive dust and the 
prevention and cleanup of any material accidentally deposited on paved streets. Tllls rule shall not 
apply during life-threatening situations, or during a declared disaster, or state of emergency. 

!' 
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Rule 404 - Particulate Matter 
This rule limits equipment from discharging particulate emissions in excess of 0.01 to 0.196 grain 
per cubic foot based on a given volumetric (dry standard cubic feet per minute) exhaust gas flow 
rate averaged over one hour or one cycle of operation. It excludes steam generators or gas turbines. 

Rule 405 - Solid Particulate Alatter 
This mle limits equipment from discharging particulate emissions in excess of 0.99 to 30 pounds 
per hour based on a given process weight. 

Rule 407 - Liquid and Gaseolls Air Contaminants 
This mle limits equipment from discharging carbon monoxide emissions in excess of 2000 ppm 
and sulfur dioxide emissions of 500 ppm or greater averaged over 15 minutes. It excludes 
stationary internal combustion engines, propulsion of mobile equipment or emergency venting. 

Rule 408 - Circumvention 
This mle prohibits a person from building, erecting, installing or using any equipment, the use of 
which reduces or conceals an emission which would otherwise constitute a violation of these rules 
or Chapter 3 (starting with 41700) of Part 4, of Division 26 of the Health and Safety Code. 

Rule 409 - Fuel Combustion Contaminants 
This rule limits the emissions of particulate matter from the exhaust of a combustion source (such 
as a gas turbine) to 0.23 grams per cubic meter (0.1 grains per standard cubic foot) at 12 percent 
COz averaged over 15 minutes. It excludes internal combustion engines. 

Rules 431.1, 431.2, 431.3 - Sulfur Content of Gaseous, Liquid or Fossil Fuels 
These mles limit sulfur compounds from combustion of gaseous fuels not to exceed 40 ppm, 0.05 
percent by weight for liquid fuels and 0.56 pounds of sulfur per million BTU for solid fossil fuels. 

Rule 474 - Fuel Burning Equipment-Oxides of Nitrogen 
This rule limits the concentration of oxides of nitrogen (as NOz) averaged over 15 minutes, from 
any non-mobile fuel burning equipment; to a range of 125 to 300 ppm for gaseous fuels and 225 to 
400 ppm for solid and liquid fuels depending on equipment size. 

Regulation X - National Emission Standards for Hazardous Air Pollutants ... '~,.-

This regulation implements the provisions of Part 61, Chapter I, Title 40 of the Code of Federal 
Regulations (CFR) lmder the supervision of the AQMD Executive Officer. It specifies emissions 
testing, monitoring procedures or handling of hazardous pollutants such as beryllium, benzene, 
mercury, vinyl chloride and asbestos. 
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Regulation XI - Source Specific Standards 

Rule 1150 - Excavation of Landfill Sites 
This mle states that no person shall initiate excavation of an active or inactive landfill without an 
Excavation Management Plan approved by the Executive Officer of AQMD. The Plan shall 
provide information regarding the quantity and characteristics of the material to be excavated and 
transported and shall identify mitigation measures including gas collection and disposal, baling, 
encapsulating, covering the material and chemical neutralizing. 

Rule 1166 - Volatile Organic Compound Emissions from Decontamination of Soil 
This mle limits the emissions of volatile organic compounds (VOCs) from contaminated soil to less 
than 50 ppm. For contaminated soil with 50 ppm or greater, an approved mitigation plan, 
describing removal methods and mitigation measures, must obtained from the District prior to 
proceeding with the excavation. Uncontrolled spreading of contaminated soil is not permitted. 

Regulation XIII - New Source Review 

This regulation applies to any new or modified equipment, which may cause the issuance of any 
non-attainment air contaminant, ozone depleting compound or ammonia. It requires all equipment 
to be constmcted with BACT (Best Available Control Teclmology). For non-attainment emission 
increases, it requires the emission increases to be offset and substantiated with modeling that the 
equipment will not cause a significant increase in concentrations of non-attainment contaminants. 

Regulation XIV - Toxics 

Rule 1401 - New Source Review afCarcinogenic Air Contaminants 
This mle specifies limits for cancer risk and excess cancer cases from new stationary sources and 
modifications to existing stationary sources that emit carcinogenic air contaminants. The mle 
establishes allowable emission impacts for all such stationary sources requiring new permits 
pursuant to AQMD Rules 201 or 203. Best Available Control Technology for Toxics (T-BACT) 
will be required for any system where a lifetime (70 years) maximum individual cancer risk of one 
in one million or greater is estimated to occur. Limits are calculated using risk factors for specific 
contaminants. ,;," '--
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Respirable 
Particulate 
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(PM10) 

Fine 
Particulate 

Matter 
(PM2.5) 

Vinyl 

Chloride 9 

24 Hour 

Annual 
Arithmetic Mean 

24 Hour 

Annual 
Arithmetic Mean 

Primary 3.5 
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Title 17, ·Sect. 70200 

Federal Standards 2 
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Inertial Separation 
and Gravimetric 

Analysis 

Inertial Separation 
and Gravimetric 

Analysis 

.' Non~Dispersive 
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(NDIR)' . 

Gas Phase 
Chemiluminescence 
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Primary Standard 
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High Volume 
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Absorption 
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Chromatography 
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'\ See footnotes on next a e ... 
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1. California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), 
nitrogen dioxide, suspended particulate matter-PMlO, PM2.5, and visibility reducing particles, are 
values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient air 
quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the 
California Code of Regulations. 

2. National standards (other than ozone, particulate matter, and those based on annual averages or 
annual arithmetic mean) are not to be exceeded more than once a year. The ozone standard is 
attained when the fourth highest eight hour concentration in a year, averaged over three years, 
is equal to or less than the standard. For PMlO, the 24 hour standard is attained when the expected 

number of days per calender year with a 24-hour average concentration above 150 !lg/mJ is equal 
to or less than one. For PM2.5, the 24 hour standard is attained when 98 percent of the daily 
concentrations. averaged over three years, are equal to or less than the standard. 
Contact U.S. EPA for further clarification and current federal policies. 

3. Concentration expressed first in units in which it was promulgated. Equivalent units given in 
parentheses are based upon a reference temperature of 25°C and a reference pressure of760 torr. 
Most measurements of air quality are to be corrected to a reference temperature of 25°C and a 
reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of 
pollutant per mole of gas. 

4. Any equivalent procedure which can be shown to the satisfaction of the ARB to give equivalent 
results at or near the level of the air quality standard may be used. 

5. National Primary Standards: The levels of air quality necessary. with an adequate margin of safety to 
protect the public health. 

6. National Secondary Standards: The levels of air quality necessary to protect the public welfare 
from any known or anticipated adverse effects of a pollutant. 

7. Reference method as described by the EPA. An "equivalent method" of measurement may be used 
but must have a "consistent relationship to the reference method" and must be approved by the EPA. 

8. New federal 8-hour ozone and fine particulate matter standards were promulgated by U.S. EPA 
on July 18,1997. Contact U.S. EPA for further clarification and current federal policies. 

9. The ARB has identified lead and vinyl chloride as 'toxic;air contaminants' with no thresholctl1:vel of 
exposure for adverse health effects determined. These actions allow for the implementation of 
control measures at levels below the ambient concentrations specified for these pollutants. 

California Air Resources Board (7/9/03) 
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Sta \RARs for Solid Waste Disposal Site C.~ .... ure and Postclosure Maintenance 
'---/ 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

California Inlegrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43509 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43509 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43509 

27 CCR 20921-20937 
Ch. 3, Sub. 4, Article 6, 
Closure & Postclosure Maint. 
Standards (or Disposal Sites 
and Landfill. 

27 CCR 21180 
Ch. 3, Sub. 5, Article 2, 
Closure & Postclosure Maint. 
Standards for Disposal Sites 
and Landfills 

27 CCR 21190 
Ch. 3, SUb. 5, Article 2, 
Closure & Postc!osure Maint. 
Standards for Disposal Sites 
and Landfills 

27 CCR 21800 
Ch. 4, Subch. 4, Final Closure 
Plan Contents 

27 CCR 21830 
Ch. 4, SUbeh. 4, Final Closure 
Plan Contents 

27 CCR21880 
Ch. 4, SUbch. 4, Final Closure 
Plan Contents 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

i protect 
public health and safety and the environment, landfill gases generated 
at a disposal site will be controlled to ensure that: 1) concentrations of 
methane gas do not exceed 1.25% by volume in air within on-site 
structures, 2) concentrations of methane do not exceed 5% by volume 
in air at the property or designated landfill boundary and 3) trace gases 
do not pose an acute or chronic exposure to toxic or carcinogenic 
compounds 

Postclosure Maintenance: the landfill must be maintained and 
monitored for no less than 30 years foHowing closure. 

Postclosure Land Use: Site Closure Design shail show one or more 
proposed uses of the closed site or show development that is compati­
ble with open space. Changes in postclosure land use must be 
approved by the appropriate State agency prior to implementation. 

ProlJides the content reqUirements for closure plans for solid waste 
disposal sites. 

Provides tha contsnt requirements for postclosure maintenance plans 
for solid waste disposal sites. 

Provides the content requirements to obtain certification that the solid 
waste disposal siles has closed pursuanl to state standards. 

Closure or Postclosure Maintena.nce 
Standards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3, Subh. 5, 
Art. 2, Scope & Applicability pursuant 
27 CCR21100 

Closure or Poslclosure Maintenance 
Standards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3, Subeh. 5, 
Art. 2, Scope & Applicability pursuant 
27 CCR 21100. 

Closure or Postclosure Maintenance 
Standards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3, Subch. 5, 
Art. 2, Scope & Applicability pursuant 
21 CCR 21100 

Applies to solid waste disposal sites 
that received waste after November 
1990. Relevant and appropriate for 
closing sites that did not receive waste 
afier November 1990 

Applies to solid waste disposal sites 
that received waste after November 
1990. Relevant and appropriate for 
closing sites that did nat receive waste 
after November 1990. 

Applies to solid waste disposal sites 
that received waste after November 
1990. Relevant and appropriale for 
closing sites that did not receive waste 
after November 1990 

27 CCR - California Code of Regulations, Title 27 ARAR - applicable or relevant and appropriate requirement ROD - Record of Decision RD/RA - remedial deSign/remedial action 

2 

For closing Sites 

For closing siles 

For closing sites 

For closing siles 

For closing sites 



State ARARs for Solid Waste Disposal Site Closure and Postclosure Maintenance 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

California Inlegrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

California Integrated 
Wasle Management Act of 
1989 
PRC 40502 & 43020 

California integrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

CaLfornia tnlegraled 
Waste Managem.;nt Act of 
1989 
PRC 40502 & 43020 

Cal;fornia Integra led 
Waste Managemenl Act of 
1989 
PRC 40502 & 43020 

California Inlegrated 
Wasle Management Act of 
1989 
PRC 40502 & 43020 

California Integrated 
Waste Management Act of 
1989 
PRC 40502 & 43020 

27 CCR 21130 
Ch. 3, Subch. 5, Art. 2, Closure 
& Postclosure Maint. 
Siandards for Disposal Sites 
and Landfills 

27 CCR 21135 
Ch. 3, SUbch. 5, Art. 2, Closure 
& Poslclosure Main!. 
Standards for Disposal Sites 
and Landfills 

27 CCR21137 
Ch. 3, Subch. 5, Art. 2, Closure 
& Postetasure Maint. 
Standards for Disposal Sites 
and Landfills 

27 CCR21140 
Ch. 3, Subch. 5, Art. 2, Closure 
& Pastelasure Main!. 
Standards for Disposal Sites 
and Landfills 

27 CCR21142 
Ch. 3, Sub. 5, Article 2, 
Closure & Postelosure Maint. 
Standards for Disposal Sites 
and Landfills 

27 CCR 21145 
Ch. 3, Subch. 5, Art. 2. Closure 
& Postclasure Main!. 
Standards for O;sposal Sites 
and LandfiJls 

27 CCR 21150 
Ch. 3, Subch. 5. Art. 2, Closure 
& Postclosur. Mainl 
Siandards for Disposal Sites 
and Landfills 

27 CCR 21160 
Ch. 3, Sub. 5, Article 2, 
Closure & Postclosure Main!. 
Standards for Disposal Sites 
and Landfills 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Applicable or Relevant 
and Appropriate 

Emergency Response: potential emergency conditions that may ex­
ceed Ihe assig" of the site and could endanger Ihe public health or 
environment must be anticipated. Response procedures for these 
conditions must be addressed in Ihe RD/RA plans. 

Site Security: all points of access to the site must be restricted, except 
permitted entry pOints. All monItoring, control, and recovery systems 
shall be protected (rom unaulhorized access. 

Structure Removal: sita structures and leachate and gas control 
systems not intended (or reuse will be dismantled and removed at the 
lime of closure 10 protect public healih and safely. 

Final Cover: the finat cover shaU function wilh mInimum maintenance 
and provide waste centainment to protect public health and safety by 
contrOlling at a minimum. vectors, fire, odor, litter and landfill gas 
migration. The final cover shall also be compatible \\oith postclosure 
land use. 

Final Grading: final graces must be designed and maintained to reduce 
impacts ta health and safety and lak-a into consideralion any 
pastclasur. land use. 

Slope Stabilily: the apera:ar shall ensure Ihe integrily of finat slopes 
under both stalic and dynamic conditions to. protect public health & 
safety and prevent damage to post closure land uses, roads, structures, 
utilities, gas monitoring and control systems, leachate collection and 
control systems to prevent public contact with leachate, and prevent 
exposure of waste. . 

Drainage and Erosion Control: the drainage and erosion control 
system shall be designed and maintained to ensure integrity of 
postclosure land uses, roads, and structures; to pre·lient public contact 
with wasle and leachate; to en~ure integrity of gas monitoring and 
control systems; to prevent safety haZ3[ds; and to prevent exposure of 
waste. 

Landfill Gas Control and Leachate Coni act: landfill gas control shall be 
implemented and maintained; leachale must be collectad and controlled 
in a manner which prevents public contact and controls vectors, 
nuisance and odcr. 

C) 

Closure or Postclosura Maintenance 
Siandards for Disposal Siles and 
Landfills of 27 CCR, Ch. 3, Subch. 5, 
Art. 2. Scope & Applicability pursuant 
27 CCR21100. 

Closure or Postclosure Maintenance 
Standards for Disposal Sites and 
Landfills of 27 CCR. Ch. 3, Subch. 5, 
Art. 2. Scope & ".pplicability pursuant 
27 CCR21100 

Closure or Postclosure Maintenance 
Standards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3, Subeh. 5, 
Art. 2. Scope & Applicability pursuant 
27 CCR 21100 

Closure or Postc\o5ure Maintenance 
Slandards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3. Subch. 5, 
Art. 2. Scope & Applicability pursuant 
27 CCR21100 

Closure or Postdosure Maintenance 
Siandards for Disposal Sites and 
Landfills of 27 CCR, Ch. 3, Subeh. 5, 
Art. 2. Scope & Applicability pursuant 
27 CCR 21100 

Closure or Postclosure Maintenance 
Slundards for Disposal Siles and 
Landfills of 27 CCR, Ch. 3, Subch. 5. 
Art. 2. Scope & Applicabilily pursuanl 
27 CCR21100. 

Closure or Postclosure Maintenonce 
Siandards for Disposal Siles and 
Landfills of 27 CCR, Ch. 3, Sub. 5, Art. 
2. Scope & Applicability pursuant to 27 
CCR 21100 

Closure or Postclosure Maintenance 
Standards for Disposal Silas and 
Landfills of 27 CCR, Ch. 3, Subch. 5, 
Art. 2. Scope & Applicability pursuant 
27 CCR 21100. The state does not 
intend that subsurface leachate 
monitoring and collecting systems 
need 10 be added to existing landfills 
unleSS leachate production and/or 
accumulation is evident. 

For closing sites 

for closing sites 

For closing sites 

For closing sites 

Fer closing sites 

For closing sitas 

For closing sites 

For closing sites 
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BEC RAS Analysis 

To support the remedial design for the Anomaly Area 3 construction demolition disposal site, a 
hydraulic analysis has been conducted to further characterize site conditions of Anomaly Area 3 at 
MCAS EI Toro, California. 

METHODOLOGY 

The Army Corps of Engineers River Analysis System (HEC RAS) was used to determine 100 year 
flooding limits within Anomaly Area 3. HEC RAS is used to calculate steady flow water surface 
profiles for steady gradually varied flow. The computational procedure is based on the solution of 
the one-dimensional energy equation. Energy losses are evaluated by frictions (Manning's equation) 
and contraction/expansion (a coefficient multiplied by the change in velocity head). The momentum 
equation is utilized in situations where the water surface profile is rapidly varied. These situations 
include mixed flow regime calculations such as hydraulic jumps and hydraulics of bridges. 

Hydrologic Data used for this study is based on a Hydrologic Study of the Agua Chinon Wash and 
San Diego Creek prepared by Tettemer & Associates, dated April, 1989 which was provided by 
Orange County Flood Control District. The 1 OO-year 24-hour rainfall event was calculated to be 596 
CFS (cubic feet per second) at the upstream end of the study area per this study. Allowing for 
discharge from that area immediately adjacent to Anomaly Area 3 and adjusting for an increase in 
run-off resulting from the increased urbanization of drainages incidental to the flow entering the 
concrete box culvert (CBC) at the upstream end of the study area, a more conservative flow rate of 
800 CFS was used to model the surface water elevation within the AA3 Reach to determine if flood 
conditions could impact the Anomaly Area 3 remedial design. 

DISCUSSION OF RESULTS 

Directly upstream of the project area, Agua Chinon Wash is channeled into an 8-foot high by 9-foot 
wide CBC (concrete box culvert). This CBC discharges its flow into that portion of the Agua Chinon 
Wash Channel (AA3 Reach) immediately adjacent and flowing parallel to the southern edge of 
Anomaly Area 3. The initial water surface elevation at the downstream face of the culvert was 
determined using Culvert Master. Using this water surface elevation as the upstream boundary 
condition for the HEC RAS analysis, the 100 year water surface elevation within the AA3 Reach was 
calculated at approximately 100' foot intervals to determine if flood conditions could impact the 
Anomaly Area 3 remedial design. Manning's coefficients within the channel were determined based 
on a site investigation. 

Based upon the HEC-RAS computer model out-put for the existing condition, the 100 year flood 
stage surface elevation of the Agua Chinon Wash will be 478.78-feet immediately upon leaving the 
CBC. As the flood stage progresses downstream the surface elevation of the water drops 
significantly. At a distance often feet from the CBC the waster surface elevation is 477.28-feet. At 
one-hundred feet from the CBC, it is 472.78-feet. At two-hundred feet from the CBC, it is 470.25-
feet. At three-hundred feet from the CBC, it is 467.99-feet. At four-hundred feet from the CBC, it is 
466.721-feet. At five-hundred feet from the CBC, it is 464.86-feet. 

The depth of waste for the portion of Anomaly Area 3 immediately adjacent to the AA3 Reach varies 
from an elevation of approximately 470-feet to approximately 464-feet. The following table 
correlates the elevation of the waste with the elevation of the water surface at approximately the 
same stream station. 
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Distance from CBC Stream Surface Elevation Elevation of Waste 
O-feet 478.78 470.0 
IO-feet 477.27 470.0 
100-feet 472.60 469.0 
200-feet 470.10 468.0 
300-feet 467.98 466.0 
400-feet 466.72 464.0 
500-feet 464.86 464.0 

As shown in the subsequent Figure, it is evident that for the first four-hundred feet of the AA3 Reach 
Channel, the flooding limits approaches the boundaries of the waste resulting in potential exposure to 
erosion and inundation during the 100-year 24-hour rainfall event. To alleviate the potential impact 
of the 100-year 24-hour flood, a "Finger Dike" has been designed to separate the waste and the 
stream flow. The top of the "Finger Dike" will be four-feet in width and set at an elevation of 480.0-
feet. The sideslopes will be armored with RIPRAP and constructed at a slope of 3-feet horizontally to 
I-foot vertical. As shown in the Figure, the "Finger Dike" will be approximately 350-feet in length 
and will tie-into the slope immediately north of the CBC outlet. With the "Finger Dike" in place, a 
second HEC-RAS hydrologic computer model was run. The results of that run are illustrated in the 
following table. 

Distance from CBC Revised Stream Elevation of Waste Surface Elevation 

O-feet 478.78 470.0 

10-feet 477.28 470.0 

100-feet 472.78 469.0 

200-feet 470.25 468.0 

300-feet 467.99 466.0 

400-feet 466.72 464.0 

500-feet 464.86 464.0 

Based upon the information presented in the above table and illustrated in the Figure, the "Finger 
Dike" provides adequate protection for the 100-year 24-hour storm event by limiting the boundary of 
inundation on the northern side of the channel, thereby minimizing the potential for the waste to be 
exposed to inundation and/or erosion during the 100-year 24-hour rainfall event. With the "Finger 
Dike in-place, the 100-year flows are adequately conveyed through this reach. 

• The channel goes through critical depth approximately 250 feet downstream of the CBC. 
• The channel downstream of cross section 4700 appears to have the capacity to convey the 

100-year flow without potential encroachment into areas containing waste. 
• Relatively high water velocities are present in this reach. 

The HEC-RAS analysis recommendations for AA3 Reach are as follows: 

• Install the "Finger Dike" as proposed. 
• Channel improvements may be required in this reach to protect the landfill. 
• Due to high water velocities in this reach, slope protection will be required to protect side 

slope of the Anomaly Area 3 Cap from erosion. 
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HEC-RAS Plan: EX COND River: Agua Chinon Wash Reach: Reach 1 Profile: PF 1 

: .... Reach "", 'River;Slai,:<:! Rrofile:",:,;,:,\a ,Total. ,'tvlirl Ch EI.: .: .. W;S. Elev .>Crit,iN.S; ~ ••• ' iE.G;Ele,,; .. E.G;,Slope iVelChnl, " . Flaw).rea( " TopWidth~ Frauds #,Chl 
',"\;:.1 i(ftj\:i:r: :' ~' (fUft)':' , (fUs):" "/::(sgft);','i ,;'·(ftr;',';· " ,:::,::', ~;;, ;,... . ,,' 

479.09 0.122366 5.97 100.53 93.93 1.00 
596.00 473.90 476.87 477.37 478.46 0.026806 10.37 68.49 63.60 1.28 
596.00 471.00 472.48 473.05 474.47 0.057819 11.73 63.50 116.85 2.09 
596.00 465.90 469.69 469.37 470.20 0.030595 6.12 109.10 67.42 0.63 
596.00 463.00 467.52 467.99 0.013759 5.68 115.48 59.87 0.58 
596.00 461.50 466.33 466.57 0.011114 4.12 153.14 64.07 0.38 
596.00 459.50 464.16 463.83 464.69 0.063969 5.82 102.55 58.91 0.77 
596.00 457.00 460,74 460.96 0.025316 3.77 159.00 86.43 0.48 
596.00 453.70 457.83 457.83 458.52 0.021402 7.78 103.95 74.67 0.74 
596.00 451.80 457.68 455.72 457.81 0.002098 3.57 235.41 101.02 0.27 
596.00 451.30 457.46 457.61 0.001953 3.42 214.95 69.96 0.26 

596.00 450.80 457.38 453.97 457.46 0.002716 2.38 250.70 64.66 0.21 

Bridge 
596.00 449.80 457.32 457.44 0.005578 2.73 218.08 56.22 0.24 

596.00 449.00 456.32 453.93 456.60 0.012304 4.29 138.77 36.58 0.39 
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EI Taro Anomaly Area 3 Plan: Existing Conditions 7/21/2005 
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EI Taro Anomaly Area 3 Plan: Existing Conditions 7/21/2005 

River = Agua Chinon Wash Reach = Reach 1 RS = 5000 
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HEC-RAS Plan: AL T #1 River: Agua Chinon Wash Reach: Reach 1 Profile: PF 1 

W.S.,Elev. 'iCrit.W;S,'" :,E,G:Elev:,, ,E.G: Slope; VelCtlnl" iFIClwArea ,TopWidlh· : Froude# Chi 
: (Cfs)\/.;: '.'.:'.I:i(ft):;.,: . {It),;: ;",;, (ft)"i (I' i' r',: ',,:, (It)\'.,:',:'; i.(fiJlt),;< ... ' (ftls)" ' ,:.: (si:{It) ,i,:;;, ,:':.' . (It)''. , '.",:.<,"'" 

596.00 477.00 478.54 478.54 479.09 0.119793 5.97 100.51 93.93 1.00 
596.00 473.90 476.91 477.40 478.39 0.032278 10.21 71.17 65.43 1.25 
596.00 471.00 472.59 473.16 474.43 0,044440 11.03 57.48 65.51 1.86 
596.00 465.90 469.80 469.41 470.45 0.035309 6.73 96.85 48.28 0.68 
596.00 463.00 467.54 468.03 0.014399 5.82 110.67 53.46 0.60 
596.00 461.50 466.33 466.57 0.011114 4.12 153.14 64.07 0.38 
596.00 459.50 464.16 463.83 464.69 0.063969 5.82 102.55 58.91 0.77 
596.00 457.00 460.74 460.96 0.025316 3.77 159.00 86.43 0.48 

596.00 453.70 457,83 457.83 458.52 0.021402 7.78 103.95 74.67 0.74 

596.00 451.80 457.68 455.72 457.81 0.002098 3.57 235.41 101.02 0.27 

596.00 451.30 457.46 457.61 0.001953 3.42 214.95 69.96 0.26 

596.00 450.80 457.38 453.97 457.46 0.002716 2.38 250.70 64.66 0.21 

Bridge 
Reach1:: /3900:.;<,' .:/ pF:1 ;;';\; i. i, 596.00 449.80 457.32 457.44 0,005578 2.73 218.08 56.22 0.24 

596.00 449.00 456.32 453.93 456.60 0.012304 4.29 138.77 36.58 0.39 
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APPENDIX J-1. GENERAL NOTES FOR ANOMALY AREA 3 COST ESTIMATES 

GENERAL NOTES REGARDING COST ESTIMATES 

Cost estimates were prepared in accordance with A Guide To Developing and Documenting Cost 
Estimates During the Feasibility Study (USEPA 2000a). All costs were generated using Remedial Action 
Cost Engineering and Requirements (RACER TM) 2005 software. The following general assumptions 
were used: 

• Default costs for labor, material, and equipment were used, except as noted. 

• The location was specified as El Toro Marine Corps Air Station, California. 

• Remedial design and action start in 2008. 

• A "moderate" project complexity level was selected for professional labor management. 

• The cost estimates generated in 2005 as part of Draft RIlFS report were escalated to year 
2008 using an escalation index of 1.079. The escalation index was obtained from the Naval 
Center for Cost Analysis Inflation Calculator for Fiscal Year 09 Budget, Ver. 1, (January 
2008). 

• As recommended by EPA guidance (USEPA 2000a), the present value costs were estimated 
using a real discount rate of 2.8-percent presented in the Office of Management and Budget 
(OMB) Circular A-94, Appendix C (OMB 2008). 

• RACER TM 2005 is not capable of calculating annual sampling costs, such as long-term 
monitoring (L TM), for years with differing numbers of samples as proposed. Therefore, two 
separate monitoring technologies (years I through 5 and years 6 through 30) were used to 
estimate LTM for groundwater and soil gas. 

• The LTM technology was used to incorporate annual facility inspection, reporting, and 
maintenance costs into the cost estimate. 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of 
general land use controls. 

• Site closeout activities would start after the conclusion of LTM activities. 

The following sections present detailed assumptions for Alternatives 2 through 4, along with the tables 
summarizing the estimated costs. No costs are associated with the ''No Action" alternative 
(Alternative 1). 

App l-l.doc Anomaly Area 3 FS -Draft Final 
May 2008 
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APPENDIX J-2. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 2 

SUMMARY DESCRIPTION 

Alternative 2 includes the implementation of land use controls, existing access controls, drainage 
improvements, monitoring well abandonments and replacements, debris relocation, construction of a 
landfill gas collection system, long-term groundwater and soil gas monitoring, five year site reviews, 
limited site grading, survey monument installation, facility inspection and maintenance, and site closeout. 

Land use controls include restrictions on the use of the land limit human exposure to on site 
contamination. Land use controls will be supplement with access controls such as existing fencing, and 
additional signs and locks (if necessary). Drainage improvements would be made to control the flow 
from Agua Chinon Wash on to Anomaly Area 3 (AA 3) and to prevent erosion in the vicinity of AA 3. 
Five monitoring wells (four inside and one outside the debris limits) would be abandoned in conjunction 
with remedial construction activities. The five groundwater and three soil gas monitoring wells would be 
replaced after ten and twenty years. Approximately 12,000 cubic yards of debris would be relocated to 
provide a 100-foot clearance from the edge of debris to the proposed buffer zone boundary. A passive 
landfill gas collection system would be constructed and converted to an active system if necessary. Long­
term groundwater monitoring includes sampling of five monitoring wells semi-annually for five years, 
and annually for the following 25 years. Long term soil gas monitoring includes sampling three wells and 
the landfill gas collection system quarterly for five years, and semi-annually for the following 25 years. 
Five year reviews would be performed to assess site conditions and provide recommendations for future 
actions. Limited site grading would be performed to promote stormwater runoff, and prevent stormwater 
ponding and run-on. Ten survey monuments would be installed to serve as benchmarks to monitor 
settlement. Inspection and maintenance would be implemented for access controls, groundwater and soil 
gas monitoring wells, the landfill gas collection system, and the performance of site grading with respect 
to stormwater control. Estimated costs for this alternative are presented in Tables J-l. 

The cost analysis for Alternative 2 includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 

CAPITAL COSTS 

Drainage Improvements 

This cost element is based on the following assumptions: 

• Approximately 350 feet long finger dike would be constructed and riprap would be placed to 
prevent erosion and control stormwater flow in the vicinity of AA 3. 
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APPENDIX J-2. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 2 

Monitoring Well Abandonments 

This cost element is based on the following assumptions: 

• Five monitoring wells (four inside and one outside the debris limits) would be abandoned in 
conjunction with remedial construction activities. 

Debris Relocation 

This cost element is based on the following assumptions: 

• A debris consolidation area would be excavated near the center of Anomaly Area 3. 

• Approximately 12,000 cubic yards of debris would be excavated from the southwest and 
southeast portions of AA3 and relocated within the existing debris boundary to provide a 100-foot 
clearance from the edge of debris to the proposed buffer zone boundary. 

• The areas excavated to relocate the debris would be backfilled with on-site fill material. The 
backfill would be placed in six-inch lifts and compacted to a relative density of 90-percent. 

LandfIll Gas Collection System 

This cost element is based on the following assumptions: 

• A passive landfill gas collection system would be installed. The system is assumed to include 
approximately 25 vertical vent wells spaced at 100 feet throughout the existing debris area cover. 

• If necessary, the passive landfill gas collection system would be converted to an active one by 
connecting the wells with piping, and plumbing the system to a vacuum blower and associated 
equipment. 

• The pad for the blower and associated equipment would be located to the northeast of existing 
monitoring wells MW-09A and MW-09B. 

Limited Site Grading 

This cost element is based on the following assumptions: 

• Approximately 50 percent of the surface area of AA3 would be graded to promote stormwater 
runoff, and prevent stormwater ponding and run-on. 

• It is assumed that site grading requires soil disturbance to an average depth of Yz foot. 

• The disturbed areas would be revegetated with native grasses. The seeding mix would be 
amended with mulch and irrigated with a water truck. 
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APPENDIX J-2. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 2 

• Site topography would be surveyed prior to grading for design purposes. 

• Site topography would be surveyed after grading to confmn confonnance with design. 

Survey Monument Installation 

This cost element is based on the following assumptions: 

• Ten survey monuments would be installed to monitor potential settlement of the debris disposal 
area. Four monuments would be located in native soil outside the debris area boundary to 
establish vertical and horizontal control for settlement surveys. 

OPERATIONS AND MAINTENANCE COSTS 

Land Use Controls 

This cost element is based on the following assumptions: 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of general 
land use controls. 

• The capital costs for the potential addition of signs and locks to Anomaly Area 3 (AA3) are 
minimal, therefore, it was assumed these costs are negligible for this cost estimate. 

Long Term Monitoring 

This cost element is based on the following assumptions: 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 601 OB, 
volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile organic compounds 
(SVOCs) by EPA Method 8270, pesticides and herbicides by EPA Methods 808118151, and 
general chemistry semi-annually for five years, and annually for the following 25 years. 

• The three soil gas monitoring wells would be sampled quarterly for fixed gases by American 
Society for Testing and Materials (ASTM) Method D1946 and VOCs by EPA Method TO-15 for 
five years, and semi-annually for the following 25 years. 

• One duplicate sample would be collected from the groundwater and soil gas wells for Quality 
Assurance/Quality Control purposes. 

• Ten percent of the landfill gas vent wells would be monitored quarterly for landfill gases with 
field instruments for five years, and semi-annually for the following 25 years. 

• Groundwater samples would be collected using low-flow sampling pumps (already installed). 
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APPENDIX J-2. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 2 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived waste. 

Facility Inspection and Maintenance 

This cost element is based on the following assumptions: 

• Facility inspection, reporting, and maintenance would be conducted for a period of thirty years. 

• Site inspections and reporting would be performed semi-annually. 

• The monitoring technology was used to incorporate annual facility inspection, reporting, and 
maintenance costs into the cost estimate. The average annual cost for these elements was assumed 
to be approximately $4,000 for the site with a passive landfill gas collection system and $6,000 
with an active landfill gas system. 

PERIODIC COSTS 

Monitoring Well Replacements 

This cost element is based on the following assumptions: 

• The five groundwater and three soil gas monitoring wells would be abandoned and replaced with 
new ones after ten and twenty years. 

Five Year Reviews 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be reviewed 
after 5, 10, 15,20,25, and 30 years .. 

• An inspection would be conducted to assess site conditions as a part of each review. 

• Each five year review would include a report providing conclusions and recommendations for 
future activities at the site. 
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APPENDIX J-2. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 2 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2038, after 30 years of groundwater and soil gas 
monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, a 
monitoring well abandonment work:plan, and abandonment of five groundwater and three soil gas 
monitoring wells. 
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APPENDIX J-3. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3a 

SUMMARY DESCRIPTION 

Alternative 3a includes the construction of an evapotranspiration (ET) landfill cover system, stormwater 
control system construction, the implementation of land use controls, existing access controls, monitoring 
well abandonments and installations, debris relocation, construction of a landfill gas collection system, 
long-term groundwater and soil gas monitoring, access road construction, five-year site reviews, facility 
inspection and maintenance, and site closeout. 

The ET cover system consists of a two-foot-thick foundation layer consisting of existing cover soils, and 
a four-foot-thick monolithic soil layer consisting of existing cover soils blended with imported borrow 
soil. The landfill design also includes construction of stormwater control and drainage systems. Drainage 
improvements would be made to control the flow from Agua Chinon Wash on to Anomaly Area (AA 3). 
In addition, drainage channels would be constructed around the landfill cap to prevent erosion and 
stormwater run-on, and divert run off. 

Land use controls include administrative controls such as deed restrictions and access controls such as 
existing fencing, and additional signs and locks (if necessary). Five monitoring wells (four inside and one 
outside the debris limits) would be abandoned in conjunction with landfill cap construction. In addition, 
four monitoring well casings and completions would be modified as a result of landfill cap construction. 
The five groundwater and three soil gas monitoring wells would be replaced after ten and twenty years. 
Approximately 12,000 cubic yards of debris would be relocated to provide a 100-foot clearance from the 
edge of debris to the proposed buffer zone boundary. A passive landfill gas collection system would be 
constructed and converted to an active system if necessary. Long-term groundwater monitoring includes 
sampling of five monitoring wells semi-annually for five years, and annually for the following 25 years. 
Long term soil gas monitoring includes sampling three wells and the landfill gas collection system 
quarterly for five years, and semi-annually for the following 25 years. Ten survey monuments would be 
installed to serve as benchmarks to monitor cap settlement. A single lane gravel perimeter road would be 
constructed around the landfill to facilitate monitoring well access and discourage vehicle traffic from 
traveling across the landfill cap. Five year reviews would be performed to assess site conditions and 
provide recommendations for future actions. Inspection and maintenance would be implemented for a 
period of thirty years for the landfill access controls, groundwater and soil gas monitoring wells, 
stormwater control system, and landfill cap. Estimated costs for this alternative are presented in Tables J-
2. 

The cost analysis for Alternative 3a includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 

CAPITAL COSTS 

ET Landfill Cover System 

This cost element is based on the following assumptions: 

• The top six inches ofthe existing four-foot-thick soil cover would be removed and stockpiled for 
use as topsoil for the vegetative cover. 
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• A debris consolidation area would be excavated near the center of Anomaly Area 3. 

• Approximately 12,000 cubic yards of debris would be excavated from the southwest and 
southeast portions of AA3 and relocated within the existing debris boundary to provide a 100-foot 
cle~ance from the edge of debris to the proposed buffer zone boundary. 

• The areas excavated to relocate the debris would be backfilled with on-site fill material. The 
backfill would be placed in six-inch lifts and compacted to a relative density of 90-percent. 

• The existing layer of soil cover between six inches and two feet in depth would be blended with 
imported soils and used for the ET cover. The ET cover would be constructed in six inch lifts. 

• The bottom two feet of the existing cover soils would be removed as necessary, scarified, and 
recompacted to a relative density of 90 percent in six-inch lifts to construct the foundation layer. 

• The landfill cover would incorporate a 3 percent maximum surface grade, as specified by Title 27 
ofthe CCR. The side slopes of the landfill cover would be graded at 3: 1. 

• The area of the landfill cap would total approximately 5.75 acres, including the section directly 
above the debris disposal area and the side slopes. 

• Approximately 9 acres of the site would be cleared and grubbed prior to construction of the 
landfill cap and other site improvements. The organic materials would be mulched and used as a 
topsoil amendment. 

• Ten survey monuments would be installed to monitor potential settlement or subsidence as 
required by Title 27 ofthe CCR. 

• The landfill cap would be vegetated with native grasses after construction. 

• Approximately 350 feet long finger dike would be constructed and riprap would be placed to 
prevent erosion and control stormwater flow in the vicinity of AA 3. 

• Approximately 1,800 linear feet of drainage channels would be constructed around the perimeter 
of the landfill cap to prevent run on and direct run off from the cap and adjacent areas towards 
Agua Chinon Wash. These channels would be four feet wide with an average depth of three feet. 
Approximately 500 cubic feet of shotcrete would be used to construct critical sections of the 
stormwater system. 

• One pipe culvert would be constructed in conjunction with the gravel road at the landfill cap 
perimeter. 

Monitoring Well Modifications and Abandonments 

This cost element is based on the following assumptions: 
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• Five monitoring wells (four inside and one outside the debris limits) would be abandoned in 
conjunction with landfill cap construction. 

• Casing extensions would be required for four monitoring wells to accommodate surface elevation 
changes associated with landfill cap construction and site grading. This task includes the 
demolition and replacement of surface completions (including concrete slabs, well monuments, 
and bollards). 

Landml Gas Collection System Construction 

This cost element is based on the following assumptions: 

• A passive landfill gas collection system would be installed. The system is assumed to include 
approximately 25 vertical vent wells spaced at 100 feet throughout the existing debris area cover. 

• If necessary, the passive landfill gas collection system would be converted to an active one by 
connecting the wells with piping, and plumbing the system to a vacuum blower and associated 
equipment. 

• The pad for the blower and associated equipment would be located to the northeast of existing 
monitoring wells MW-09A and MW-09B. 

Access Road Construction 

This cost element is based on the following assumptions: 

• Approximately Yl-mile of new access roads and existing access roads would be constructed or 
improved. 

• The roads would be constructed as ten foot wide single lane, and would slope away from the 
landfill cap to promote runoff. 

• A 6-inch-thick layer of % minus aggregate would be placed and compacted over a compacted 
sub-base. 
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OPERATIONS AND MAINTENANCE COSTS 

Land Use Controls 

This cost element is based on the following assumptions: 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of general 
land use controls. 

• The capital costs for the potential addition of signs and locks to Anomaly Area 3 are minimal, 
therefore, it was assumed these costs are negligible for the cost estimate. 

Long Term Monitoring 

This cost element is based on the following assumptions: 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 601 OB, 
volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile organic compounds 
(SVOCs) by EPA Method 8270, pesticides and herbicides by EPA Methods 808118151, and 
general chemistry semi-annually for five years, and annually for the following 25 years. 

• The three soil gas monitoring wells would be sampled quarterly for fixed gases by American 
Society for Testing and Materials (ASTM) Method D1946 and VOCs by EPA Method TO-15 for 
five years, and semi-annually for the following 25 years. 

• Ten percent of the landfill gas vent wells would be monitored quarterly for landfill gases with 
field instruments for five years, and semi-annually for the following 25 years. 

• Groundwater samples would be collected using low-flow sampling pumps (already installed). 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived waste. 

Facility Inspection and Maintenance 

This cost element is based on the following assumptions: 

• Facility inspection, reporting, and maintenance would be conducted for a period of thirty years. 

• Site inspections and reporting would be performed semi-annually. 

• The monitoring technology was used to incorporate annual facility inspection, reporting, and 
maintenance costs into the cost estimate. The average annual cost for these elements was assumed 
to be approximately $8,000 for the site with a passive landfill gas collection system and $10,000 
with an active landfill gas system. 
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APPENDIX J-3. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3a 

PERIODIC COSTS 

Monitoring Well Replacements 

This cost element is based on the following assumptions: 

• The five groundwater and three soil gas monitoring wells would be abandoned and replaced with 
new ones after ten and twenty years. 

Five Year Reviews 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be reviewed 
after 5, to, 15,20,25, and 30 years .. 

• An inspection would be conducted to assess site conditions as a part of each review. 

• Each five year review would include a report providing conclusions and recommendations for 
future activities at the site. 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2038, after 30 years of groundwater and soil gas 
monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, a 
monitoring well abandonment workplan, and abandonment of five groundwater and three soil gas 
monitoring wells. 
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APPENDIX J-4. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3b 

SUMMARY DESCRIPTION 

Alternative 3b includes the construction of a state prescriptive landfill cover system, stormwater control 
system construction, the implementation of land use controls, existing access controls, monitoring well 
abandonments and installations, debris relocation, construction of a landfill gas collection system, 
long-term groundwater and soil gas monitoring, access road construction, five-year site reviews, facility 
inspection and maintenance, and site closeout. 

The state prescriptive landfill cover design consists of a two-foot-thick foundation layer composed of 
existing cover soils, a one-foot-thick barrier layer consisting of imported clay, and a two-foot thick 
vegetative cover layer. The landfill design also includes construction of stormwater control and drainage 
systems. Drainage improvements would be made to control flow from Agua Chinon Wash on to Anomaly 
Area 3 (AA 3). In addition, drainage channels would be constructed around the landfill cap to prevent 
erosion and stormwater run-on, and divert run off. 

Land use controls include administrative controls such as deed restrictions and access controls such as 
existing fencing, and additional signs and locks (if necessary). Five monitoring wells (four inside and one 
outside the debris limits) would be abandoned in conjunction with landfill cap construction. In addition, 
four monitoring well casings and completions would be modified as a result of landfill cap construction. 
The five groundwater and three soil gas monitoring wells would be replaced after ten and twenty years. 
Approximately 12,000 cubic yards of debris would be relocated to provide a 100-foot clearance from the 
edge of debris to the proposed buffer zone boundary. A passive landfill gas collection system would be 
constructed and converted to an active system if necessary. Long-term groundwater monitoring includes 
sampling of five monitoring wells semi-annually for five years, and annually for the following 25 years. 
Long term soil gas monitoring includes sampling three wells and the landfill gas collection system 
quarterly for five years, and semi-annually for the following 25 years. Ten survey monuments would be 
installed to serve as benchmarks to monitor cap settlement. A single lane gravel perimeter road would be 
constructed around the landfill to facilitate monitoring well access and discourage vehicle traffic from 
traveling across the landfill cap. Five year reviews would be performed to assess site conditions and 
provide recommendations for future actions. Inspection and maintenance would be implemented for a 
period of thirty years for the landfill access controls, groundwater and soil gas monitoring wells, 
stormwater control system, and landfill cap. Estimated costs for this alternative are presented in Tables J-
3. 

The cost analysis for Alternative 3d includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 

CAPITAL COSTS 

State Prescriptive LandtUI Cover System 

This cost element is based on the following assumptions: 

• The top two feet of the existing four-foot-thick soil cover would be removed and stockpiled for 
use as topsoil for the vegetative cover. 

• After the top two feet of the existing soil cover are removed, the underlying two feet of soil 
would be scarified, and recompacted to a relative density of 90 percent in six-inch lifts to 

\ construct the foundation layer. 
) 

• A debris consolidation area would be excavated near the center of Anomaly Area 3. 
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• Approximately 12,000 cubic yards of debris would be excavated from the southwest and 
southeast portions of AA3 and relocated within the existing debris boundary to provide a 100-foot 
clearance from the edge of debris to the proposed buffer zone boundary. 

• The areas excavated to relocate the debris would be backfilled with on-site fill material. The 
backfill would be placed in six-inch lifts and compacted to a relative density of 90-percent. 

• The clay layer would be installed above the foundation layer. Geotextile fabric would be used on 
both sides of the clay barrier layer to improve shear force resistance at the soil/clay barrier layer 
interface. 

• The barrier layer would be I-foot-thick, and constructed of imported clay to achieve a hydraulic 
conductivity of 1 x 10-6 cm/sec as required by Title 27 of the CCR. The barrier layer would be 
constructed in 6-inch lifts. 

• A two-foot-thick vegetative cover would be placed above the clay barrier layer. 

• The landfill cover would incorporate a 3 percent maximum surface grade, as specified by Title 27 
of the CCR. The side slopes ofthe landfill cover would be graded at 3:1. 

• The area of the landfill cap would total approximately 5.75 acres, including the section directly 
above the debris disposal area and the side slopes. 

• Approximately 9 acres of the site would be cleared and grubbed prior to construction of the 
landfill cap and other site improvements. The organic materials would be mulched and used as a 
topsoil amendment. 

• Ten survey monuments would be installed to monitor potential settlement or subsidence as 
required by Title 27 of the CCR. 

• The landfill cap would be vegetated with native grasses after construction. 

• Approximately 350 feet long fmger dike would be constructed and riprap would be placed to 
prevent erosion and control stormwater flow in the vicinity of AA 3. 

• Approximately 1,800 linear feet of drainage channels would be constructed around the perimeter 
of the landfill cap to prevent run on and direct run off from the cap and adjacent areas towards 
Agua Chinon Wash. These channels would be four feet wide with an average depth of three feet. 
Approximately 500 cubic feet of shotcrete would be used to construct critical sections of the 
stormwater system. 

• One pipe culvert would be constructed in conjunction with the gravel road at the landfill cap 
perimeter. 
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APPENDIX J-4. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3b 

Monitoring Well Modifications and Abandonments 

This cost element is based on the following assumptions: 

• Five monitoring wells (four inside and one outside the debris limits) would be abandoned in 
conjunction with landfill cap construction. 

• Casing extensions would be required for four monitoring wells to accommodate surface elevation 
changes associated with landfill cap construction and site grading. This task includes the 
demolition and replacement of surface completions (including concrete slabs, well monuments, 
and bollards). 

Landfill Gas Collection System Construction 

This cost element is based on the following assumptions: 

• A passive landfill gas collection system would be installed. The system is assumed to include 
approximately 25 vertical vent wells spaced at 100 feet throughout the existing debris area cover. 

• If necessary, the passive landfill gas collection system would be converted to an active one by 
connecting the wells with piping, and plumbing the system to a vacuum blower and associated 
equipment. 

• The pad for the blower and associated equipment would be located to the northeast of existing 
monitoring wells MW-09A and MW-09B. 

Access Road Construction 

This cost element is based on the following assumptions: 

• Approximately Yl-mile of new access roads and existing access roads would be constructed or 
improved. 

• The roads would be constructed as ten foot wide single lane, and would slope away from the 
landfill cap to promote runoff. 

• A 6-inch-thick layer of % minus aggregate would be placed and compacted over a compacted 
sub-base. 

OPERATIONS AND MAINTENANCE COSTS 

Land Use Controls 

This cost element is based on the following assumptions: 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of general 
land use controls. 

'1 
~ • The capital costs for the potential addition of signs and locks to Anomaly Area 3 are minimal, 

therefore, it was assumed these costs are negligible for the cost estimate. 
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Long Term Monitoring 

This cost element is based on the following assumptions: 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 6010B, 
volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile organic compounds 
(SVOCs) by EPA Method 8270, pesticides and herbicides by EPA Methods 808118151, and 
general chemistry semi-annually for five years, and annually for the following 25 years. 

• The three soil gas monitoring wells would be sampled quarterly for fixed gases· by American 
Society for Testing and Materials (ASTM) Method DI946 and VOCs by EPA Method TO-15 for 
five years, and semi-annually for the following 25 years. 

• Ten percent of the landfill gas vent wells would be monitored quarterly for landfill gases with 
field instruments for five years, and semi-annually for the following 25 years. 

• Groundwater samples would be collected using low-flow sampling pumps (already installed). 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived waste. 

Facility Inspection and Maintenance 

This cost element is based on the following assumptions: 

• Facility inspection, reporting, and maintenance would be conducted for a period of thirty years. 

• Site inspections and reporting would be performed semi-annually. 

• The monitoring technology was used to incorporate annual facility inspection, reporting, and 
maintenance costs into the cost estimate. The average annual cost for these elements was assumed 
to be approximately $8,000 for the site with a passive landfill gas collection system and $10,000 
with an active landfill gas system. 

PERIODIC COSTS 

Monitoring Well Replacements 

This cost element is based on the following assumptions: 

• The five groundwater and three soil gas monitoring wells would be abandoned and replaced with 
new ones after ten and twenty years. 

Five Year Reviews 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be reviewed 
after 5, 10, 15,20,25, and 30 years .. 

• An inspection would be conducted to assess site conditions as a part of each review. 
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'\ • Each five year review would include a report providing conclusions and recommendations for 
.. ) future activities at the site. 

) 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2038, after 30 years of groundwater and soil gas 
monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, a 
monitoring well abandonment workplan, and abandonment of five groundwater and three soil gas 
monitoring wells. 
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SUMMARY DESCRIPTION 

Alternative 3c includes the construction of a geosynthetic clay liner (GCL) landfill cover system, 
stonnwater control system construction, the implementation of land use controls, existing access controls, 
monitoring well abandonments and installations, debris relocation, construction of a landfill gas collection 
system, long-tenn groundwater and soil gas monitoring, access road construction, five-year site reviews, 
facility inspection and maintenance, and site closeout. 

The GCL cover system consists of a two-foot-thick foundation layer consisting of existing cover soils, the 
GCL (consisting of a bentonite powder bounded on both sides by a geotextile fabric), and a two-foot­
thick vegetative cover. The landfill design also includes construction of stormwater control and drainage 
systems. Drainage improvements would be made to control flow from Agua Chinon Wash on to Anomaly 
Area 3 (AA 3). In addition, drainage channels would be constructed around the landfill cap to prevent 
erosion and stonnwater run-on, and divert run off. 

Land use controls include administrative controls such as deed restrictions and access controls such as 
existing fencing, and additional signs and locks (if necessary). Five monitoring wells (four inside and one 
outside the debris limits) would be abandoned in conjunction with landfill cap construction. In addition, 
four monitoring well casings and completions would be modified as a result of landfill cap construction. 
The five groundwater and three soil gas monitoring wells would be replaced after ten and twenty years. 
Approximately 12,000 cubic yards of debris would be relocated to provide a 100-foot clearance from the 
edge of debris to the proposed buffer zone boundary. A passive landfill gas collection system would be 
constructed and converted to an active system if necessary. Long-term groundwater monitoring includes 
sampling of five monitoring wells semi-annually for five years, and annually for the following 25 years. 
Long term soil gas monitoring includes sampling three wells and the landfill gas collection system 
quarterly for five years, and semi-annually for the following 25 years. Ten survey monuments would be 
installed to serve as benchmarks to monitor cap settlement. A single lane gravel perimeter road would be 
constructed around the landfill to facilitate monitoring well access and discourage vehicle traffic from 
traveling across the landfill cap. Five year reviews would be performed to assess site conditions and 
provide recommendations for future actions. Inspection and maintenance would be implemented for a 
period of thirty years for the landfill access controls, groundwater and soil gas monitoring wells, 
stormwater control system, and landfill cap. Estimated costs for this alternative are presented in Tables J-
4. 

The cost analysis for Alternative 3b includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 

CAPITAL COSTS 

GCL Landfill Cover System 

This cost element is based on the following assumptions: 

• The top two feet of the existing four-foot-thick soil cover would be removed and stockpiled for 
use as topsoil for the vegetative cover. 
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• After the top two feet of the existing soil cover are removed, the underlying two feet of soil 
would be scarified, and recompacted to a relative density of 90 percent in six-inch lifts to 
construct the foundation layer. 

• A debris consolidation area would be excavated near the center of Anomaly Area 3. 

• Approximately 12,000 cubic yards of debris would be excavated from the southwest and 
southeast portions of AA3 and relocated within the existing debris boundary to provide a 100-foot 
clearance from the edge of debris to the proposed buffer zone boundary. 

• The areas excavated to relocate the debris would be backfilled with on-site fill material. The 
backfill would be placed in six-inch lifts and compacted to a relative density of 90-percent. 

• The GCL barrier layer would be installed above the foundation layer. Geotextile fabric would be 
used on both sides of the GCL to improve shear force resistance at the soil/GCL interface. 

• A two-foot-thick vegetative cover would be placed above the GCL barrier layer. 

• The landfill cover would incorporate a 3 percent maximum surface grade, as specified by Title 27 
of the CCR. The side slopes of the landfill cover would be graded at 3:1. 

• The area of the landfill cap would total approximately 5.75 acres, including the section directly 
above the debris disposal area and the side slopes. 

• Approximately 9 acres of the site would be cleared and grubbed prior to construction of the 
landfill cap and other site improvements. The organic materials would be mulched and used as a 
topsoil amendment. 

• Ten survey monuments would be installed to monitor potential settlement or subsidence as 
required by Title 27 ofthe CCR. 

• The landfill cap would be vegetated with native grasses after construction. 

• Approximately 350 feet long finger dike would be constructed and riprap would be placed to 
prevent erosion and control stormwater flow in the vicinity of AA 3. 

• Approximately 1,800 linear feet of drainage channels would be constructed around the perimeter 
of the landfill cap to prevent run on and direct run off from the cap and adjacent areas towards 
Agua Chinon Wash. These channels would be four feet wide with an average depth of three feet. 
Approximately 500 cubic feet of shotcrete would be used to construct critical sections of the 
stormwater system. 

• One pipe culvert would be constructed in conjunction with the gravel road at the landfill cap 
perimeter. 
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APPENDIX J-S. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3c 

Monitoring Well Modifications and Abandonments 

This cost element is based on the following assumptions: 

• Five monitoring wells (four inside and one outside the debris limits) would be abandoned in 
conjunction with landfill cap construction. 

• Casing extensions would be required for four monitoring wells to accommodate surface elevation 
changes associated with landfill cap construction and site grading. This task includes the 
demolition and replacement of surface completions (including concrete slabs, well monuments, 
and bollards). 

Landfill Gas Collection System Construction 

This cost element is based on the following assumptions: 

• A passive landfill gas collection system would be installed. The system is assumed to include 
approximately 25 vertical vent wells spaced at 100 feet throughout the existing debris area cover. 

• If necessary, the passive landfill gas collection system would be converted to an active one by 
connecting the wells with piping, and plumbing the system to a vacuum blower and associated 
equipment. 

• The pad for the blower and associated equipment would be located to the northeast of existing 
monitoring wells MW-09A and MW-09B. 

Access Road Construction 

This cost element is based on the following assumptions: 

• Approximately ~-mile of new access roads and existing access roads would be constructed or 
improved. 

• The roads would be constructed as ten foot wide single lane, and would slope away from the 
landfill cap to promote runoff. 

• A 6-inch-thick layer of % minus aggregate would be placed and compacted over a compacted 
sub-base. 

OPERATIONS AND MAINTENANCE COSTS 

Land Use Controls 

This cost element is based on the following assumptions: 
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APPENDIX J-5. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3c 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of general 
land use controls. 

• The capital costs for the potential addition of signs and locks to Anomaly Area 3 are minimal, 
therefore, it was assumed these costs are negligible for the cost estimate. 

Long Term Monitoring 

This cost element is based on the following assumptions: 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 6010B, 
volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile organic compounds 
(SVOCs) by EPA Method 8270, pesticides and herbicides by EPA Methods 808118151, and 
general chemistry semi-annually for five years, and annually for the following 25 years. 

• The three soil gas monitoring wells would be sampled quarterly for fixed gases by American 
Society for Testing and Materials (ASTM) Method D1946 and VOCs by EPA Method TO-15 for 
five years, and semi-annually for the following 25 years. 

• Ten percent of the landfill gas vent wells would be monitored quarterly for landfill gases with 
field instruments for five years, and semi-annually for the following 25 years. 

• Groundwater samples would be collected using low-flow sampling pumps (already installed). 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived waste. 

Facility Inspection and Maintenance 

This cost element is based on the following assumptions: 

• Facility inspection, reporting, and maintenance would be conducted for a period of thirty years. 

• Site inspections and reporting would be performed semi-annually. 

• The monitoring technology was used to incorporate annual facility inspection, reporting, 
and maintenance costs into the cost estimate. The average annual cost for these elements 
was assumed to be approximately $8,000 for the site with a passive landfill gas collection 
system and $10,000 with an active landfill gas system. 

PERIODIC COSTS 

The cost analysis for Alternative 3b includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 
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APPENDIX J-S. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3c 

Monitoring Well Replacements 

This cost element is based on the following assumptions: 

• The five groundwater and three soil gas monitoring wells would be abandoned and replaced with 
new ones after ten and twenty years. 

Five Year Reviews 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be reviewed 
after 5,10, 15,20,25, and 30 years .. 

• An inspection would be conducted to assess site conditions as a part of each review. 

• Each five year review would include a report providing conclusions and recommendations for 
future activities at the site. 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2038, after 30 years of groundwater and soil gas 
monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, a 
monitoring well abandonment workplan, and abandonment of five groundwater and three soil gas 
monitoring wells. 
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APPENDIX J-6. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3d 

SUMMARY DESCRIPTION 

Alternative 3d includes the construction of a flexible membrane liner (FML) landfill cover system, 
stormwater control system construction, the implementation of land use controls, existing access controls, 
monitoring well modifications, abandonments and replacements, debris relocation, construction of a 
landfill gas collection system, long-term groundwater and soil gas monitoring, access road construction, 
five-year site reviews, facility inspection and maintenance, and site closeout. 

The FML cover system consists of a two-foot-thick foundation layer consisting of existing cover soils, the 
FML (consisting of a 40 to 60 mil layer of either high or low density polyethylene), and a two-foot-thick 
vegetative cover. The landfill design also includes construction of stormwater control and drainage 
systems. Drainage improvements would be made to control the flow from Agua Chinon Wash on to 
Anomaly Area 3 (AA 3). In addition, drainage channels would be constructed around the landfill cap to 
prevent erosion and stormwater run-on, and divert run off. 

Land use controls include administrative controls such as deed restrictions and access controls such as 
existing fencing, and additional signs and locks (if necessary). Five monitoring wells (four inside and one 
outside the debris limits) would be abandoned in conjunction with landfill cap construction. In addition, 
four monitoring well casings and completions would be modified as a result of landfill cap construction. 
The five groundwater and three soil gas monitoring wells would be replaced after ten and twenty years. 
Approximately 12,000 cubic yards of debris would be relocated to provide a 100-foot clearance from the 
edge of debris to the proposed buffer zone boundary. A passive landfill gas collection system would be 
constructed and converted to an active system if necessary. Long-term groundwater monitoring includes 
sampling of five monitoring wells semi-annually for five years, and annually for the following 25 years. 
Long term soil gas monitoring includes sampling three wells and the landfill gas collection system 
quarterly for five years, and semi-annually for the following 25 years. Ten survey monuments would be 
installed to serve as benchmarks to monitor cap settlement. A single lane gravel perimeter road would be 
constructed around the landfill to facilitate monitoring wells access and discourage vehicle traffic from 
traveling across the landfill cap. Five year reviews would be performed to assess site conditions and 
provide recommendations for future actions. Inspection and maintenance will be implemented for a 
period of thirty years for the landfill access controls, groundwater and soil gas monitoring wells, 
stormwater control system, and landfill cap. Estimated costs for this alternative are presented in Tables J-
5. 

The cost analysis for Alternative 3c includes the tasks described above. These tasks and cost estimation 
assumptions are described below: 

CAPITAL COSTS 

FML Landfill Cover System 

This cost element is based on the following assumptions: 

• The top two feet of the existing four-foot-thick soil cover would be removed and stockpiled for 
use as topsoil for the vegetative cover. 
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APPENDIX J-6. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3d 

• After the top two feet of the existing soil cover are removed, the underlying two feet of soil 
would be scarified, and recompacted to a relative density of 90 percent in six-inch lifts to 
construct the foundation layer. 

• A debris consolidation area would be excavated near the center of Anomaly Area 3. 

• Approximately 12,000 cubic yards of debris would be excavated from the southwest and 
southeast portions of AA3 and relocated within the existing debris boundary to provide a 100-foot 
clearance from the edge of debris to the proposed buffer zone boundary. 

• The areas excavated to relocate the debris would be backfilled with on-site fill material. The 
backfill would be placed in six-inch lifts and compacted to a relative density of90-percent. 

• The FML barrier layer would be installed above the foundation layer. Geotextile fabric would be 
used on both sides of the FML to improve shear force resistance at the soillFML interface. 

• A two-foot-thick vegetative cover would be placed above the FML barrier layer. 

• The landfill cover would incorporate a 3 percent maximum surface grade, as specified by Title 27 
of the CCR. The side slopes of the landfill cover would be graded at 3: 1. 

• The area of the landfill cap would total approximately 5.75 acres, including the section directly 
above the debris disposal area and the side slopes. 

• Approximately 9 acres of the site would be cleared and grubbed prior to construction of the 
landfill cap and other site improvements. The organic materials would be mulched and used as a 
topsoil amendment. 

• Ten survey monuments would be installed to monitor potential settlement or subsidence as 
required by Title 27 of the CCR. 

• The landfill cap would be vegetated with native grasses after construction. 

• Approximately 350 feet long finger dike would be constructed and riprap would be placed to 
prevent erosion and control stormwater flow in the vicinity of AA 3. 

• Approximately 1,800 linear feet of drainage channels would be constructed around the perimeter 
of the landfill cap to prevent run on and direct run off from the cap and adjacent areas towards 
Agua Chinon Wash. These channels would be four feet wide with an average depth of three feet. 
Approximately 500 cubic feet of shotcrete would be used to construct critical sections of the 
stormwater system. 

• One pipe culvert would be constructed in conjunction with the gravel road at the landfill cap 
perimeter. 
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APPENDIX J-6. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3d 

Monitoring Well Modifications and Abandonments 

This cost element is based on the following assumptions: 

• Five monitoring wells (four inside and one outside the debris limits) would be abandoned in 
conjunction with landfill cap construction. 

• Casing extensions would be required for four monitoring wells to accommodate surface elevation 
changes associated with landfill cap construction and site grading. This task includes the 
demolition and replacement of surface completions (including concrete slabs, well monuments, 
and bollards). 

LandfIll Gas Collection System Construction 

This cost element is based on the following assumptions: 

• A passive landfill gas collection system would be installed. The system is assumed to include 
approximately 25 vertical vent wells spaced at 100 feet throughout the existing debris area cover. 

• If necessary, the passive landfill gas collection system would be converted to an active one by 
connecting the wells with piping, and plumbing the system to a vacuum blower and associated 
equipment. 

• The pad for the blower and associated equipment would be located to the northeast of existing 
monitoring wells MW-09A and MW-09B. 

Access Road Construction 

This cost element is based on the following assumptions: 

• Approximately ~-mile of new access roads and existing access roads would be constructed or 
improved. 

• The roads would be constructed as ten foot wide single lane, and would slope away from the 
landfill cap to promote runoff. 

• A 6-inch-thick layer of % minus aggregate would be placed and compacted over a compacted 
sub-base. 

OPERATIONS AND MAINTENANCE COSTS 

Land Use Controls 

This cost element is based on the following assumptions: 
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APPENDIX J-6. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3d 

• The Munitions and Explosives of Concern (MEC) Land Use Controls technology provided by 
RACERTM 2005 was used as a placeholder to estimate costs for the implementation of general 
land use controls. 

• The capital costs for the potential addition of signs and locks to Anomaly Area 3 are minimal, 
therefore, it was assumed these costs are negligible for the cost estimate. 

Long Term Monitoring 

This cost element is based on the following assumptions: 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 601OB, 
volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile organic compounds 
(SVOCs) by EPA Method 8270, pesticides and herbicides by EPA Methods 808118151, and 
general chemistry semi-annually for five years, and annually for the following 25 years. 

• The three soil gas monitoring wells would be sampled quarterly for fixed gases by American 
Society for Testing and Materials (ASTM) Method D1946 and VOCs by EPA Method TO-IS for 
five years, and semi-annually for the following 25 years. 

• Ten percent of the landfill gas vent wells would be monitored quarterly for landfill gases with 
field instruments for five years, and semi-annually for the following 25 years. 

• Groundwater samples would be collected using low-flow sampling pumps (already installed). 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived waste. 

Facility Inspection and Maintenance 

This cost element is based on the following assumptions: 

• Facility inspection, reporting, and maintenance would be conducted for a period of thirty years. 

• Site inspections and reporting would be performed semi-annually. 

• The monitoring technology was used to incorporate annual facility inspection, reporting, and 
maintenance costs into the cost estimate. The average annual cost for these elements was assumed 
to be approximately $8,000 for the site with a passive landfill gas collection system and $10,000 
with an active landfill gas system. 

PERIODIC COSTS 

Monitoring Well Replacements 

This cost element is based on the following assumptions: 
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APPENDIX J-6. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 3d 

• The five groundwater and three soil gas monitoring wells would be abandoned and replaced with 
new ones after ten and twenty years. 

Five Year Reviews 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be reviewed 
after 5, 10, 15,20,25, and 30 years .. 

• An inspection would be conducted to assess site conditions as a part of each review. 

• Each five year review would include a report providing conclusions and recommendations for 
future activities at the site. 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2038, after 30 years of groundwater and soil gas 
monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, a 
monitoring well abandonment workp1an, and abandonment of five groundwater and three soil gas 
monitoring wells. 
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APPENDIX J-7. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 4 

SUMMARY DESCRIPTION 

Alternative 4 (clean closure) includes excavation and removal of all buried construction debris at 
Anomaly Area 3, groundwater and soil gas monitoring well abandonments, site revegetation, long 
term groundwater monitoring for 5 years, a five year site review, and site closeout. 

Clean closure consists of sample collection from the debris area for waste characterization 
purposes, sample collection from the backfill to ensure that the material is clean, excavation and 
off site disposal of all construction debris and associated soil, and backfilling the excavation area 
with imported fill materiaL The cost estimate for this alternative presents the following three 
clean closure scenarios: 

1. 50-percent of the buried debris would be disposed of as RCRA hazardous waste requiring 
stabilization, and 50-percent of the buried debris would be disposed of as non-hazardous 
waste. 

2. 25-percent of the buried debris would be disposed of as RCRA hazardous waste 
requiring stabilization, and 75-percent of the buried debris would be disposed of as non­
hazardous waste. 

3. IOO-percent of the buried debris would be disposed of as non hazardous waste. 

Five groundwater monitoring wells (four inside and one outside the debris limits) and three soil 
gas monitoring wells would be abandoned in conjunction with clean closure. After all debris was 
removed, the site would be revegetated with native grasses. Long-term groundwater monitoring 
includes sampling of five monitoring wells semi-annually for five years. The five year review 
would be performed to assess site conditions and provide recommendations for future actions. 
Estimated costs for the three scenarios considered for this alternative are provided in Tables J-6, 
J-7, and J-S. 

The cost analysis for Alternative 4 includes the tasks described above. These tasks and cost 
estimation assumptions are described below: 

CAPITAL COSTS 

Clean Closure 

This cost element is based on the following assumptions: 

• Approximately 100 samples would be required to characterize the debris and soil for 
disposal purposes, and the backfill material prior to and during importation to the site. 
The samples would be analyzed for metals by EPA SW -S46 Method 601 OB, pesticides by 
EPA SW-846 Method 8081, herbicides by EPA SW-846 Method 8151, PCB's by EPA 
SW-846 Method 8082, and VOCs by EPA SW-846 Method 8260, and SVOCs by EPA 
SW-S46 Method 8270. 

• A total of approximately 140,000 cubic yards of construction debris and soil would be 
removed from the site. 
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APPENDIX J-7. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 4 

• Trucking costs are based on transportation to the Kettleman Hills waste disposal facility 
for RCRA hazardous waste requiring stabilization, and to the Clean Harbors waste 
disposal facility for non-hazardous waste. 

• After the construction debris and associated soil are removed from the site, the 
excavation would be backfilled with imported clean fill material. The material would be 
placed in 6 inch lifts and compacted to a relative density of 90 percent. The top one-foot 
of the excavation would be covered with topsoil to facilitate revegetation. 

• Geotechnical testing would be performed in conjunction with backfilling activities. 

Monitoring Well Abandonments 

This cost element is based on the following assumptions; 

• Five groundwater monitoring wells (four inside and one outside the debris limits) and 
three soil gas monitoring wells would be abandoned prior to clean closure activities. 

Site Revegetation 

This cost element is based on the following assumptions; 

• A total of nine acres would be revegetated with native grasses after clean closure 
activities are completed. 

• The revegetated area would be prepared, seeded, fertilized, and irrigated with a water 
truck weekly for two months. 

OPERATIONS AND MAINTENANCE 

Long Term Monitoring 

This cost element is based on the following assumptions; 

• The five groundwater monitoring wells would be sampled for metals by EPA Method 
60 lOB, volatile organic compounds (VOCs) by EPA Method 8260B, semi-volatile 
organic compounds (SVOCs) by EPA Method 8270, pesticides and herbicides by EPA 
Methods 808118151, and general chemistry semi-annually for five years, and annually for 
the following 25 years. . 

• Groundwater samples would be collected using low-flow sampling pumps. 

• Purge water would be collected in 55-gallon drums and disposed as investigation-derived 
waste. 
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APPENDIX J-7. ASSUMPTIONS AND COSTS FOR ALTERNATIVE 4 

PERIODIC COSTS 

Five Year Review 

This cost element is based on the following assumptions: 

• Site specific documents, such as monitoring reports and decision documents would be 
reviewed. 

• An inspection would be conducted to assess site conditions. 

• A report would be issued providing conclusions and recommendations for future 
activities at the site. 

Site Closeout 

This cost element is based on the following assumptions: 

• Site closeout activities would start in January 2013, after 5 years of groundwater and soil 
gas monitoring. 

• Site closeout activities would include meetings, closure reports and decision documents, 
a monitoring well abandonment workplan, and abandonment of five groundwater 
monitoring wells. 
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TABLE J-l. ESTIMATED COSTS FOR ALTERNATIVE 2 (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS Year 6 

Phase Name 2008 2009 2010 2011 2012 2013 

Design $73,300 
Site Grading (Capital) $71,604 
SG Well InstallsIMW Abandonrnents (Capital) $63,067 
Passive LandfiU Gas CoUection System (Capital) $75,887 
Active Landfill Gas Collection System (Capital) $217,667 
Drainage Improvements (Capital) $99,945 
Land Use Controls (Capital) $47,212 
Debris Relocation (Capital) $499,282 
Long Tenn Monitoring (Years 1-5) $95,031 $95,031 $95,031 $95,031 $95,031 
Long Tenn Monitoring (Years 6-30) $53,125 
Monitoring Well Replacements@1O yrs 
Monitoring Well Replacements (al20 yrs 
Five Year Review $28,149 
Site Closeout 
Sub-Total (2005 Costs) $1,242,995 $95,031 $95,031 $95,031 $95,031 $81,274 

Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $1,341,136 $102,534 $102,534 $102,534 $102,534 $87,691 
Contingency (20 %) $242,222 $20,507 $20,507 $20,507 $20,507 $17,538 

Subtotal (2008 Costs) (with Contingency) $1,583,357 $123,041 $123,041 $123,041 $123,041 $105,229 

Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 0.8710 

Present Value $1,583,357 $119,690 $116,430 $113,258 $110,174 $91,658 
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Calendar Calendar 
Year 7 Year 8 

2014 2015 

$53,125 $53,125 

$53,125 $53,125 
1.0790 1.0790 

$57,319 $57,319 
$11,464 $11,464 
$68,783 $68,783 

0.8473 0.8242 

$58,281 $56,693 
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TABLE J-l. ESTIMATED COSTS FOR ALTERNATIVE 2 (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 

Phase Name 2016 2017 2018 2019 2020 2021 

Design 
Site Grading (Capital) 
SG Well InstallsIMW Abandonments (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Drainage Improvements (Capital) 
Land Use Controls (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $53,125 $53,125 $53,125 $53,125 $53,125 $53,125 
MonitoringWell Replacements@1O yrs $128,350 
Monitoring Well Replacements @20 yrs 
Five Year Review $28,149 
Site Closeout 
Sub-Total (2005 Costs) $53,125 $53,125 $209,624 $53,125 $53,125 $53,125 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $57,319 $57,319 $226,175 $57,319 $57,319 $57,319 
Contingency (20 0/0) $11,464 $11,464 $45,235 $11,464 $11,464 $11,464 
Subtotal (2008 Costs) (with Contingency) $68,783 $68,783 $271,410 $68,783 $68,783 $68,783 
Discount Factor 0.8018 0.7799 0.7587 0.7380 0.7179 0.6984 
Present Value $55,149 $53,647 $205,918 $50,764 $49,382 $48,037 
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Calendar Calendar 
Year 15 Year 16 

2022 2023 

$53,125 $53,125 

$28,149 

$53,125 $81,274 

1.0790 1.0790 
$57,319 $87,691 
$11,464 $17,538 
$68,783 $105,229 

0.6794 0.6609 
$46,728 $69,541 
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" ./ TABLE J-l. ESTIMATED COSTS FOR ALTERNATIVE 2 (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 

Phase Name 2024 2025 2026 2027 2028 2029 
Design 
Site Grading (Capital) 
SG Well InstallsIMW Abandonments (Capital) 
Passive Landfill Gas Collection System (C3l'ital) 
Active Landfill Gas Collection System (Capital) 
Drainage Improvements (Capital) 
Land Use Controls (Capital) 
Debris Relocation (Capital) 
Long Tenn Monitoring (Years 1-5) 
Long Tenn Monitoring (Years 6-30) $53,125 $53,125 $53,125 $53,125 $53,125 $53,125 
Monitoring Well Replacements@)Oyrs 
Monitoring Well Replacements @20 yrs $128,350 
Five Year Review $28,149 
Site Closeout 
Sub-Total (2005 Costs) $53,125 $53,125 $53,125 $53,125 $209,624 $53,125 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $57,319 $57,319 $57,319 $57,319 $226,175 $57,319 
Contingency (20 %) $11,464 $11,464 $11,464 $11,464 $45,235 $11,464 
Subtotal (2008 Costs) (with Contingency) $68,783 $68,783 $68,783 $68,783 $271,410 $68,783 
Discount Factor 0.6429 0.6253 0.6083 0.5917 0.5756 0.5599 
Present Value $44,217 $43,013 $41,842 $40,702 $156,230 $38,515 
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Calendar Calendar 
Year 23 Year 24 

2030 2031 

$53,125 $53,125 

$53,125 $53,125 

1.0790 1.0790 
$57,319 $57,319 
$11,464 $11,464 
$68,783 $68,783 

0.5447 0.5299 
$37,466 $36,445 
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TABLE J-l. ESTIMATED COSTS FOR ALTERNATIVE 2 (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 25 Year 26 Year 27 Year 28 Year 29 Year 30 

Phase Name 2032 2033 2034 2035 2036 2037 

Design 
Site Grading (Capital) 
SG Well InstallsIMW Abandonments (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Drainage Improvements (Capital) 
Land Use Controls (Capital) 
Debris Relocation (Capital) 
Long Tenn Monitoring (Years 1-5) 
Long Tenn Monitoring (Years 6-30) $53,125 $53,125 $53,125 $53,125 $53,125 $53,125 
Monitoring Well Replacements @1O yrs 
Monitoring Well Replacements @~O yrs 
Five Year Review $28,149 
Site Closeout 
Sub-Total (2005 Costs) $53,125 $81,274 $53,125 $53,125 $53,125 $53,125 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $57,319 $87,691 $57,319 $57,319 $57,319 $57,319 
Contingency (20 %) $11,464 $17,538 $11,464 $11,464 $11,464 $11,464 
Subtotal (2008 Costs) (with Contingency) $68,783 $105,229 $68,783 $68,783 $68,783 $68,783 
Discount Factor 0.5154 0.5014 0.4877 0.4744 0.4615 0.4490 
Present Value $35,453 $52,760 $33,548 $32,634 $31,745 $30,880 
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Calendar 
Year 31 Row 

2038 Total 

$73,300 
$71,604 
$63,067 
$75,887 

$217,667 
$99,945 
$47,212 

$499,282 
$475,155 

$1,328,125 
$128,350 
$128,350 

$28,149 $168,894 
$69,683 $69,683 
$97,832 $3,446,521 

1.0790 
$105,556 $3,718,641 

$21,111 $717,723 
$126,668 $4,436,363 

0.4367 
$55,319 $3,539,475 

Anomaly Area 3 FS - Draft Final 

May 2008 
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" / TABLE J-2. ESTIMATED COSTS FOR ALTERNATIVE 3a (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS Year 6 

Phase Name 2008 2009 2010 2011 2012 2013 

Design $102,304 
ET Cover (CapitaIL $1,452,305 
Abandon MWsllnstall SGMWslMW Casing Extensions (Capital) $74,517 
Passive Landfill Gas Collection System (Capital) $75,887 
Active Landfill Gas Collection System (Capital) $217,667 
Land Use Controls (Capital) $47,212 
Debris Relocation (Capital) $499,282 
Long Term Monitoring (Years 1-5) $99,039 $99,039 $99,039 $99,039 $99,039 
Long Term Monitoring (Years 6-30) $57,132 

Five Year Review $45,251 
Monitoring Well Replacements (Q}10 yrs 
Monitoring Well Replacements @l;20yrs 

Site Closeout 
Sub-Total (2005 Costs) $2,568,213 $99,039 $99,039 $99,039 $99,039 $102,383 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $2,770,986 $106,859 $106,859 $106,859 $106,859 $110,467 

Contingency (20 %) $521,933 $21,372 $21,372 $21,372 $21,372 $22,093 

SUbtotal i2008 Costs) (with Contingency) $3,292,919 $128,230 $128,230 $128,230 $128,230 $132,560 

Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 0.8710 
Present Value $3,292,919 $124,738 $121,340 $118,035 $114,820 $115,464 

Appendix J-3 Page 1 of4 

Calendar Calendar 
Year I Year 8 

2014 2015 

$57,132 $57,132 

$57,132 $57,132 

1.0790 1.0790 

$61,643 $61,643 

$12,329 $12,329 

$73,971 $73,971 

0.8473 0.8242 
$62,677 $60,969 

Anomaly Area 3 FS - Draft Final 
May 2008 



TABLE J-2. ESTIMATED COSTS FOR ALTERNATIVE 3a (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 

Phase Name 2016 2011 2018 2019 2020 2021 

Design 
ET Cover (Capital) 
Abandon MWslInstall SGMWslMW Casing Extensions (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (C~!'itall 
Land Use Controls (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements @10 yrs $128,350 
Monitoring Well Replacements @20 yrs 
Site Closeout 
Sub-Total (200S Costs) $57,132 $57,132 $230,733 $57,132 $57,132 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 $248,951 $61,643 $61,643 $61,643 
Contin2cncy (20 %) $12,329 $12,329 $49,790 $12,329 $12,329 $12,329 
Subtotal (2008 Costs) (with Contingency) $73,971 $73,971 $298,741 $73,971 $73,971 $73,971 
Discount Factor 0.8018 0.7799 0.7587 0.7380 0.7179 0.6984 
Present Value $59,309 $57,693 $226,654 $54,593 $53,106 $51,660 

AppendixI-3 Page 2 of4 

Calendar Calendar 
Year 15 YearH 

2022 2023 

$57,132 $57,132 
$45,251 

$57,132 $102,383 
1.0790 1.0790 

$61,643 $110,467 
$12,329 $22,093 
$73,971 $132,560 
0.6794 0.6609 

$50,253 $87,602 

Anomaly Area 3 FS - Draft Final 
May 2008 
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TABLE J-2. ESTIMATED COSTS FOR AL TERNA'JI VE 3a (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 18 Year 19 Year 20 Year 21 Year 22 

Phase Name 2024 2025 2026 2027 2028 2029 

Design 

ET Cover (Capital) 

Abandon MWsllnstall SGMWs/MW Casing Extensions (Capital) 
Passive Landfill Gas Collection System (Capital) 

Active Landfill Gas Collection System (Capital) 

Land Use Controls (Capital) 

Debris Relocation (Capital) 

Long Tenn Monitoring (Years 1-5) 
Long Tenn Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 

Monitoring Well Replacements @10 yrs 

Monitoring Well Replacements @20 yrs $128,350 
Site Closeout 
Sub-Total (2005 Costs) $57,132 $57,132 $57,132 $57,132 $230,733 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 S61,643 $61,643 S248,951 S61,643 
Contin2ency (20 %) $12,329 $12,329 S12,329 $12,329 S49,790 S12,329 
Subtotal (2008 Costs) (with Contin2ency) S73,971 $73,971 S73,971 S73,971 $298,741 S73,971 
Discount Factor 0.6429 0.6253 0.6083 0.5917 0.5756 0.5599 
Present Value $47,553 $46,257 $44,997 $43,772 $171,962 S41,420 
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Calendar Calendar 
Year 23 Year 24 

2030 2031 

$57,132 $57,132 

$57,132 S57,132 
1.0790 1.0790 

$61,643 S61,643 
S12,329 $12,329 

S73,971 S73,971 

0.5447 0.5299 
S40,292 $39,194 

Anomaly Area 3 FS - Draft Final 
May 2008 



TABLE J-2. ESTIMATED COSTS FOR ALTERNATIVE 3a (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 25 Year 26 Year 21 Year 28 Year 29 Year 30 

Phase Name 2032 2033 2034 2035 2036 2037 

Design 
ET Cover (Capital) 
Abandon MWslInstall SGMWs/MW Casing Extensions (Capital) 
Passive Landfill Gas Collection System lCapitaiL 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 

Five Year Review $45,251 
Monitoring Well Replacements @lOyrs 
Monitorin~ Well Replacements ~O yrs 
Site Closeout 
Sub-Total (2005 Costs) $57,132 $102,383 $57,132 $57,132 $57,132 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $110,467 $61,643 $61,643 $61,643 $61,643 
Contingency (20 %) $12,329 $22,093 $12,329 $12,329 $12,329 $12,329 
Subtotal 12008 Costs) (with Contingency) $73,971 $132,560 $73,971 $73,971 $73,971 $73,971 
Discount Factor 0.5154 0.5014 0.4877 0.4744 0.4615 0.4490 
Present Value $38,127 $66,464 $36,078 $35,095 $34,139 $33,210 
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Calendar 
Year 31 Row 

2038 Total 
$102,304 

$1,452,305 
$74,517 
$75,887 

$217,667 
$47,212 

$499,282 
$495,195 

$1,428,300 
$45,251 $271,506 

$128,350 
$128,350 

$93,173 $93,173 
$138,424 $5,014,048 

1.0790 
$149,353 $5,409,932 

$29,871 $1,049,722 
$179,224 $6,459,654 

0.4367 
$78,271 $5,448,664 

Anomaly Area 3 FS - Draft Final 
May 2008 
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TABLE J-3. ESTIMATED COSTS FOR AL TERN}n ~ 3d (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS Year 6 

Phase Name 2008 2009 2010 2011 2012 2013 

Design $102,466 
Prescriptive Cover (Capital) 51,615,533 
Passive Landfill Gas Collection System (Capital) $75,887 
Active Landftll Gas Collection System (Capital) $217,667 
Land Use Controls (Capital) $47,212 
Abandon MWs/Install SGMWslMW Casing Extensions (Capital) $74,517 
Debris Relocation (Capital) 5499,282 
Lon~ Term Monitoring (Years 1-5) 599,039 599,039 599,039 599,039 $99,039 
Long Term Monitoring (Years 6-30) $57,132 
Five Year Review $45,251 
Monitoring Well Replacements @IOyrs 
Monitoring Well Replacements @20 yrs 
Site Closeout 
Sub-Total (2005 Costs) $2,731,603 $99,039 $99,039 $99,039 $99,039 $102,383 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) 52,947,276 5106,859 5106,859 5106,859 $106,859 5110,467 
Continltency (20 %) $557,156 $21,372 $21,372 521,372 $21,372 522,093 
Subtotal (2008 Costs) (with Continj!encyl $3,504,433 $128,230 5128,230 5128,230 5128,230 5132,560 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 0.8710 
Present Value $3,504,433 $124,738 $121,340 $1l8,035 $1l4,820 $1l5,464 

Appendix J-6 Page 10f4 

Calendar Calendar 
Year' Year 8 

2014 2015 

$57,132 557,132 

557,132 557,132 
1.0790 1.0790 

561,643 561,643 
512,329 $12,329 
$73,971 573,971 
0.8473 0.8242 

562,677 $60,969 

Anomaly Area 3 FS • DtafI Final 
May 2008 



TABLE J-3. ESTIMATED COSTS FOR ALTERNATIVE 3d (ACTIVE LFG COLLECTION SYSTEM) 

Phase Name 
Design 
Prescriptive Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWsJlnstall SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) 
Five Year Review 
Monitoring Well Replacements @1O yrs 

Monitoring Well Replacements @20 yrs 
Site Closeout 
Sub-Total (2005 Costs) 
Escalation Factor 
Sub-Total (2008 Costs) 
Contingency (20 %) 
Subtotal (2008 Costs) (with Contingency) 
Discount Factor 
Present Value 

AppendixJ·6 

C~' 

Calendar 
Year 9 

2016 

$57,132 

$57,132 
1.0790 

$61,643 
$12,329 
$73,971 
0.8018 

$59,309 

Calendar 
Year 10 

2017 

$57,132 

$57,132 
1.0790 

$61,643 
$12,329 
$73,971 
0.7799 

$57,693 

Page 2 of4 
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Calendar Calendar Calendar Calendar 
Year 11 Year 12 Year 13 Year 14 

2018 2019 2020 2021 

$57,132 $57,132 $57,132 $57,132 
$45,251 

$128,350 

$230,733 $57,132 $57,132 $57,132 
1.0790 1.0790 1.0790 1.0790 

$248,951 $61,643 $61,643 $61,643 
$49,790 $12,329 $12,329 $12,329 

$298,741 $73,971 $73,971 $73,971 
0.7587 0.7380 0.7179 0.6984 

$226,654 $54,593 $53,106 $51,660 

Calendar Calendar 
Year 15 YearU 

2022 2023 

$57,132 $57,132 
$45,251 

$57,132 $102,383 
1.0790 1.0790 

$61,643 $110,467 
$12,329 $22,093 
$73,971 $132,560 
0.6794 0.6609 

$50,253 $87,602 

Anomaly Area 3 FS - Draft Final 
May 2008 
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"" / TABLE J-3. ESTIMATED COSTS FOR ALTERNATIVE 3d (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 11 Year 18 Year 19 Year 20 Year 21 Year 22 

Phase Name 2024 2025 2026 2027 2028 2029 

Design 
Prescriptive Cover (Capital) 

Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 

Abandon MWsllnstall SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements ~10 yrs 
Monitoring Well Replacements @~O yrs $128,350 
Site Closeout 
SUb-Total (200S Costs) $57,132 $57,132 $57,132 $57,132 $230,733 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 $61,643 $61,643 $248,951 $61,643 
Contingency (20 %) $12,329 $12,329 $12,329 $12,329 $49,790 $12,329 

Subtotal ~2008 Costs)Jwith Contingency) $73,971 $73,971 $73,971 $73,971 $298,741 $73,971 
Discount Factor 0.6429 0.6253 0.6083 0.5917 0.5756 0.5599 
Present Value $47,553 $46,257 $44,997 $43,772 $171,962 $41,420 

Appendix J·6 Page 3 of4 
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Calendar Calendar 
Year 23 Year 24 

2030 2031 

$57,132 $57,132 

$57,132 $57,132 
1.0790 1.0790 

$61,643 $61,643 
$12,329 $12,329 

$73,971 $73,971 
0.5447 0.5299 

$40,292 $39,194 

Anomaly Area 3 FS - Draft Final 
May 2008 



TABLE J-3. ESTIMATED COSTS FOR ALTERNATIVE 3d (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 25 Year 2~ Year 21 Year 28 Year 29 Year 30 

Phase Name 2032 2033 2034 2035 203~ 2037 

Design 
Prescriptive Cover (Capitail 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWslInstall SGMWs/MW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 557,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements@\Oyrs 
Monitoring Well Replacements @20 yrs 
Site Closeout 
Sub-Total (2005 Costs) $57,132 $102,383 $57,132 $57,132 $57,132 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) 561,643 5110,467 $61,643 $61,643 $61,643 $61,643 
Contingency (20 "!o) 512,329 $22,093 $12,329 $12,329 $12,329 $12,329 
Subtotal (2008 Costs) (with Contingency) $73,971 $132,560 573,971 573,971 $73,971 $73,971 
Discount Factor 0.5154 0.5014 0.4877 0.4744 0.4615 0.4490 
Present Value $38,127 $66,464 $36,078 $35,095 $34,139 $33,2\0 

Appendix J-6 Page 40£4 

Calendar 
Year 31 Row 

2038 Total 

5102,466 
51,615,533 

$75,887 
5217,667 

547,212 
$74,517 

$499,282 
5495,195 

$1,428,300 
$45,251 5271,506 

5128,350 
5128,350 

$93,173 $93,173 
$138,424 $5,177,438 

1.0790 
$149,353 $5,586,222 

529,871 51,084,945 
5179,224 $6,671,167 

0.4367 
$78,271 $5,660,178 

Anomaly Area 3 FS • Draft Final 
M.y2008 
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TABLE J-4. ESTIMATED COSTS FOR ALTERNATIVE 3b (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS Year 6 

Phase Name 2008 2009 2010 2011 2012 2013 
Design $90,531 
GCL Cover (Capital) $1,159,529 
Passive Landfill Gas Collection System (Capital) $75,887 
Active Landfill Gas Collection System (Capital) $217,667 
Land Use Controls (Capital) $47,212 
Abandon MWslInstall SGMWs/MW Casing Extensions (Capital) $74,517 
Debris Relocation (Capital) $499,282 
Long Term Monitoring (Years 1-5) $99,039 $99,039 $99,039 $99,039 $99,039 
Long Term Monitoring (Years 6-30) $57,132 
Five Year Review $45,251 
Monitorin..z Well Rc:placements @1O yrs 
Monitoring Well Replacements @20yrs 
Site Closeout 
S ub-Total (2005 Costs) $2,263,664 $99,039 $99,039 $99,039 $99,039 $102,383 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $2,442,391 $106,859 $106,859 $106,859 $106,859 $110,467 
Contingency (20 %) $458,755 $21,372 $21,372 $21,372 $21,372 $22,093 
Subtotal (2008 Costs) (with Contingency) $2,901,146 $128,230 $128,230 $128,230 $128,230 $132,560 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 0.8710 
Present Value $2,901,146 $124,738 $121,340 $118,035 $114,820 $115,464 

Appendix J-4 Page I of4 

Calendar Calendar 

Year "' Year 8 
2014 2015 

$57,132 $57,132 

$57,132 $57,132 
1.0790 1.0790 

$61,643 $61,643 
$12,329 $12,329 

$73,971 $73,971 
0.8473 0.8242 

$62,677 $60,969 

Anomaly AIea 3 FS - Draft Final 
May 2008 



TABLE J-4. ESTIMATED COSTS FOR ALTERNATIVE 3b (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 

Phase Name 2016 2017 2018 2019 2020 2021 

Design 
GCL Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWslInstall SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements@IOyrs 5128,350 
Monitoring Well Replacements (al~0 yrs 

Site Closeout 
Sub-Total (2005 Costs) $57,132 $57,132 $230,733 557,132 557,132 557,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 5248,951 561,643 561,643 561,643 
Contineency (20 %) $12,329 512,329 549,790 $12,329 512,329 $12,329 
Subtotal (2008 Costs) (with Contineency) $73,971 573,971 $298,741 $73,971 573,971 573,971 
Discount Factor 0.8018 0.7799 0.7587 0.7380 0.7179 0.6984 
Present Value 559,309 557,693 $226,654 $54,593 $53,106 $51,660 

AppendixJ-4 Page 2 of4 

Calendar Calendar 
Year 15 Year 16 

2022 2023 

$57,132 $57,132 
$45,251 

557,132 5102,383 
1.0790 1.0790 

561,643 5110,467 
$12,329 $22,093 
$73,971 5132,560 
0.6794 0.6609 

$50,253 587,602 

Anomaly Area 3 FS - Draft Final 
M.y2008 
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TABLE J-4. ESTIMATED COSTS FOR ALTERN~l1VE 3b (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 

Phase Name 2024 2025 2026 2027 2028 2029 

Design 

GCL Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 

Abandon MWsllnstall SGMWs/MW Casing Extensions (Capital) 
Debris Relocation (Capital) 

Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) S57,132 S57,132 S57,132 S57,132 S57,132 S57,132 
Five Year Review S45,251 
Monitoring Well Replacements @lOyrs 
Monitoring Well Replacements @20yrs S128,350 
Site Closeout 
Sub-Total (2005 Costs) S57,132 S57,132 S57,132 S57,132 S230,733 S57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 $61,643 $61,643 S248,95I $61,643 
Contingeng' (20 %) $12,329 $12,329 $12,329 $12,329 $49,790 $12,329 
Subtotal (2008 Costs) (with Contingency) $73,971 $73,971 $73,971 $73,971 $298,741 $73,971 
Discount Factor 0.6429 0.6253 0.6083 0.5917 0.5756 0.5599 
Present Value $47,553 $46,257 $44,997 $43,772 $171,962 S41,420 
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Calendar Calendar 
Year 23 Year 24 

2030 2031 

S57,132 S57,132 

S57,132 S57,132 
1.0790 1.0790 

$61,643 $61,643 

$12,329 $12,329 

$73,971 $73,971 

0.5447 0.5299 
$40,292 $39,194 

Anomaly Area 3 FS - Draft Final 
M.y2008 



TABLE J-4. ESTIMATED COSTS FOR ALTERNATIVE 3b (ACTIVE LFG COLLECTION SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 25 Year 26 Year 21 Year 28 Year 29 Year 30 

Phase Name 2032 2033 2034 2035 2036 2037 

Design 
GCL Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWslInstall SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Tenn Monitoring (Years 1-5) 
Long Tenn Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 

Five Year Review $45,251 
Monitoring Well Replacements @1 0 yrs 
Monitoring Well Replacements (al~0 yrs 

Site Closeout 
Sub-Total (2005 Costs) $57,132 $102,383 $57,132 $57,132 $57,132 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $1l0,467 $61,643 $61,643 $61,643 $61,643 
Contingency (20 %) $12,329 $22,093 $12,329 512,329 $12,329 $12,329 
Subtotal (2008 Costs) (with Contin2enCY) $73,971 $132,560 $73,971 $73,971 $73,971 $73,971 
Discount Factor 0.5154 0.5014 0.4877 0.4744 0.4615 0.4490 
Present Value $38,127 $66,464 $36,078 $35,095 $34,139 $33,210 

Appendix J-4 Page 4 of4 

Calendar 
Year 31 Row 

2038 Total 

$90,531 
$1,159,529 

$75,887 
$217,667 
$47,212 

$74,517 
$499,282 
$495,195 

$1,428,300 

$45,251 $271,506 
$128,350 
$128,350 

$93,173 $93,173 
$138,424 $4,709,499 

1.0790 
$149,353 $5,081,337 

$29,871 $986,544 

$179,224 $6,067,881 

0.4367 
$78,271 $5,056,891 

Anomaly Area 3 FS - Draft Final 
M.y2008 
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TABLE J-5. ESTIMATED COSTS FOR AL'r~RNATIVE 3c (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS Year 6 

Phase Name 2008 2009 2010 2011 2012 2013 

Design $98,563 
FML Cover (Capital) SI,507,374 
Passive Landfill Gas Collection System (Capital) S75,887 
Active Landfill Gas Collection System (Capital) S217,667 
Land Use Controls (Capital) S47,212 
Abandon MWsIInstall SGMWslMW Casing Extensions (Capital) $74,517 
Debris Relocation1Capital) $499,282 
Long Term Monitoring (Years 1-5) S99,039 $99,039 $99,039 S99,039 $99,039 
Long Term Monitoring (Years 6-30) $57,132 
Five Year Review S45,251 
Monitoring WeJl Replacements@10yrs 
Monitoring Well Replacements (@~O yrs 
Site Closeout 

Sub-Total (2005 Costs) S2,619,541 $99,039 $99,039 S99,039 $99,039 $102,383 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $2,826,367 S106,859 $106,859 S106,859 $106,859 S110,467 
Continjtency (20 %) $533,816 $21,372 S21,372 $21,372 S21,372 $22,093 
Subtotal (2008 Costs) (wIth Contingency) S3,360,183 $128,230 $128,230 $128,230 S128,230 $132,560 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 0.8710 
Present Value S3,360,183 S124,738 S121,340 $118,035 $114,820 $115,464 
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Calendar Calendar 
Year 7 Year 8 

2014 2015 

$57,132 $57,132 

$57,132 S57,132 
1.0790 1.0790 

S61,643 S61,643 
$12,329 $12,329 
S73,971 $73,971 

0.8473 0.8242 
$62,677 $60,969 
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TABLE J-S. ESTIMATED COSTS FOR ALTERNATIVE 3c (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 

Phase Name 2016 2017 2018 2019 2020 2021 

Design 
FML Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWslInstail SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements@10yrs $128,350 
MonitorinJt Well Replacements_ @20 yrs 
Site Closeout 

Sub-Total (2005 Costs) $57,132 $57,132 $230,733 $57,132 $57,132 $57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $61,643 $248,951 $61,643 $61,643 $61,643 
Continj!ency (20 %) $12,329 $12,329 $49,790 $12,329 $12,329 $12,329 
Subtotal (2008 Costs) (with Contingency) $73,971 $73,971 $298,741 $73,971 $73,971 $73,971 
Discount Factor 0.8018 0.7799 0.7587 0.7380 0.7179 0.6984 
Present Value $59,309 $57,693 $226,654 $54,593 $53,106 $51,660 
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Calendar Calendar 
Year 15 YearU 

2022 2023 

$57,132 $57,132 
$45,251 

$57,132 $102,383 
1.0790 1.0790 

$61,643 $110,467 
$12,329 $22,093 
$73,971 $132,560 
0.6794 0.6609 

$50,253 $87,602 
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" I \ ' -----' TABLE J-S. ESTIMATED COSTS FOR .AI:'lERNATIVE 3c (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 

Phase Name 2024 2025 2026 2027 2028 2029 

Design 
FML Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use ControlsJCapital) 
Abandon MWslInstall SGMWslMW Casing Extensions (Capital) 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) $57,132 $57,132 $57,132 $57,132 $57,132 $57,132 
Five Year Review $45,251 
Monitoring Well Replacements@\Oyrs 
Monitoring Well Replacements @20yrs $128,350 
Site Closeout 

Sub-Total (2005 Costs) $57,132 $57,132 $57,132 $57,132 $230,733 $57,132 
Escalation Factor L0790 L0790 L0790 L0790 L0790 L0790 
Sub-Total (2008 Costs) $61,643 $61,643 $61,643 $61,643 $248,951 $61,643 
Contingency (20 %) $12,329 $12,329 $12,329 $12,329 $49,790 $12,329 
Subtotal (2008 Costs) (with Continl!;ency) $73,971 $73,971 $73,971 $73,971 $298,741 $73,971 
Discount Factor 0.6429 0.6253 0.6083 0.5917 0.5756 0.5599 
Present Value $47,553 546,257 $44,997 $43,772 $171,962 $41,420 
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Calendar Calendar 
Year 23 Year 24 

2030 2031 

$57,132 $57,132 

$57,132 $57,132 
L0790 L0790 

$61,643 $61,643 
$12,329 $12,329 
$73,971 $73,971 
0.5447 0.5299 

$40,292 $39,194 

Anomaly Area 3 FS - Draft Final 
May 2008 



TABLE J-5. ESTIMATED COSTS FOR ALTERNATIVE 3c (ACTIVE LFG SYSTEM) 

Calendar Calendar Calendar Calendar Calendar Calendar 
Year 25 Year 26 Year 2 Year 28 Year 29 Year 30 

Phase Name 2032 2033 2034 2035 203~ 2037 

Design 
FML Cover (Capital) 
Passive Landfill Gas Collection System (Capital) 
Active Landfill Gas Collection System (Capital) 
Land Use Controls (Capital) 
Abandon MWsIlnstall SGMWslMW Casing Extensions (Capitall 
Debris Relocation (Capital) 
Long Term Monitoring (Years 1-5) 
Long Term Monitoring (Years 6-30) S57,132 S57,132 $57,132 S57,132 S57,132 S57,132 
Five Year Review $45,251 
Monitoring Well Replacements @lOyrs 
Monitoring Well Replacements @20 yrs 
Site Closeout 

Sub-Total (2005 Costs) $57,132 $102,383 S57,132 $57,132 $57,132 S57,132 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $61,643 $110,467 $61,643 $61,643 S61,643 $61,643 
Contingency (20 'Yo) $12,329 $22,093 $12,329 $12,329 $12,329 $12,329 
Subtotal (2008 Costs) (with Contingency) $73,971 S132,560 $73,971 S73,971 S73,971 S73,971 
Discount Factor 0.5154 0.5014 0.4877 0.4744 0.4615 0.4490 
Present Value $38,127 S66,464 $36,078 S35,095 $34,139 $33,210 
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Calendar 
Year 31 Row 

2038 Total 

$98,563 
$1,507,374 

$75,887 
S217,667 

$47,212 
$74,517 

S499,282 
S495,195 

$1,428,300 
$45,251 $271,506 

$128,350 
S128,350 

$93,173 $93,173 

$138,424 S5,065,376 
1.0790 

S149,353 $5,465,312 
$29,871 SI,061,606 

S179,224 S6,526,918 
0.4367 

$78,271 $5,515,928 
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May 2008 
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TABLE J-6. ESTIMATED COSTS FOR ALTERNATIVE 4 (50/50 CLEAN CLOSURE) 

Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS 

Phase Name 2008 2009 2010 2011 2012 

Design $96,141 
Dig and Haul (Capital) $28,257,477 
Revegetation (Capital) $31,728 
Monitoring Well AbandonmentsiCasing Extensions (Capital) $56,560 
Long Tenn Monitoring (5 Years) $62,380 $62,380 $62,380 $62,380 $62,380 
Five Year Review 
Site Closeout 
Sub-Total (2005 Costs) $28,504,286 $62,380 $62,380 $62,380 $62,380 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $30,754,839 $67,305 $67,305 $67,305 $67,305 
Contingency (20 %) $6,130,221 $13,461 $13,461 $13,461 $13,461 
Subtotal (2008 Costs) (with Contingency) $36,885,061 $80,766 $80,766 $80,766 $80,766 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 
Present Value $36,885,061 $78,566 $76,426 $74,345 $72,320 

Appendix J-7 Page I of! 

Calendar 
Year 6 

2013 

$24,514 
$69,683 
$94,197 

1.0790 
$101,634 

$20,327 
$121,961 

0.8710 
$106,232 

/' 
\ ) 
'- .. -..-/ 

Row 
Total 

$96,141 
$28,257,477 

$31,728 
$56,560 

$311,900 
$24,514 

, $69,683 
$28,848,003 

$31,125,694 
$6,204,392 

$37,330,087 

$37,292,950 
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" / TABLE J-7. ESTIMATED COSTS FOR ALTERNATIVE 4 (75/25 CLEAN CLOSURE) 

Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS 

Phase Name 2008 2009 2010 2011 2012 

Design $96,924 
Dig and Haul (Capital) $23,504,480 
Monitoring Well AbandonmentslCasing Extensions (Capital) $56,560 
Revegetation (Capital) $31,728 
Long Tenn Monitoring (5 Years) $62,380 $62,380 $62,380 $62,380 $62,380 
Five Year Review 
Site Closeout 
Sub-Total (2005 Costs) $23,752,072 $62,380 $62,380 $62,380 $62,380 
Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $25,627,415 $67,305 $67,305 $67,305 $67,305 
Contingency (20 %) $5,104,568 $13,461 $13,461 $13,461 $13,461 
Subtotal (2008 Costs) (with Contingency) $30,731,982 $80,766 $80,766 $80,766 $80,766 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 
Present Value $30,731,982 $78,566 $76,426 $74,345 $72,320 
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Calendar 
Year 6 

2013 

$24,514 
$69,683 
$94,197 

1.0790 
$101,634 
$20,327 

$121,961 
0.8710 

$106,232 

/' 

Row 
Total 

$96,924 
$23,504,480 

$56,560 

$31,728 
$311,900 
$24,514 
$69,683 

$24,095,789 

$25,998,270 
$5,178,739 

$31,177,008 

$31,139,872 
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TABLE J-S. ESTIMATED COSTS FOR ALTERNATIVE 4 (100/0 CLEAN CLOSURE) 

Calendar Calendar Calendar Calendar Calendar 
Year 1 Year 2 Year 3 Year 4 YearS 

Phase Name 2008 2009 2010 2011 2012 

Design $92,313 
Dig and Haul (Capital) $18,987,121 
Monitoring Well AbandonmentslCasing Extensions (Capital) $56,560 
Revegetation (Capital) $31,728 
Long Tenn Monitoring (5 Years) $62,380 $62,380 $62,380 $62,380 $62,380 
Five Year Review 
Site Closeout 

Sub-Total (2005 Costs) $19,230,102 $62,380 $62,380 $62,380 $62,380 

Escalation Factor 1.0790 1.0790 1.0790 1.0790 1.0790 
Sub-Total (2008 Costs) $20,748,413 $67,305 $67,305 $67,305 $67,305 
Contingency (20 %) $4,129,762 $13,461 $13,461 $13,461 $13,461 
Subtotal (2008 Costs) (with Contingency) $24,878,175 $80,766 $80,766 $80,766 $80,766 
Discount Factor 1.0000 0.9728 0.9463 0.9205 0.8954 
Present Value $24,878,175 $78,566 $76,426 $74,345 $72,320 
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Calendar 
Year 6 

2013 

$24,514 
$69,683 

$94,197 
1.0790 

$101,634 
$20,327 

$121,961 
0.8710 

$106,232 

Row 
Total 

$92,313 
$18,987,121 

$56,560 
$31,728 

$311,900 
$24,514 
$69,683 

$19,573,819 

$21,119,268 
$4,203,933 

$25,323,201 

$25,286,065 
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1. INTRODUCTION 

1.1 OVERVIEW 

Technical Memorandum 
UNSA T-H Infiltration Modeling Introduction 

This technical memorandum presents the characterization of the soil cover material and water 
balance simulations using UNSAT-H to assess the performance of three covers scenarios; (the 
existing soil cover, a constructed evapotranspiration (ET) cover, and a state prescriptive cover) at 
Anomaly Area 3 (AA3), former Marine Corps Air Station (MCAS) EI Toro (Figure 2-1). 

This technical memorandum was prepared as a component of the RIfFS and describes the 
characteristics of the existing soil, the model simulations that were conducted to assess the 
performance of the existing soil cover, the constructed ET cover and state prescriptive cover, and 
the model prediction results. 

1.2 PROJECT SUMMARY 

1.2.1 Site Description 

Former MCAS EI Toro is located in Orange County, California, approximately 8 miles southeast 
of Santa Ana and 12 miles northeast of Laguna Beach. Former MCAS EI Toro covers 
approximately 4,738 acres. Land use around MCAS EI Toro includes agricultural, commercial, 
light industrial, and residential. MCAS EI Toro closed on 2 July 1999, as part of the BRAC Act. 

AA3 encompasses an area of approximately 9 acres and is located in the northwestern section of 
the former MCAS EI Toro facility near Pusan Way, adjacent to the Agua Chinon Wash. AA3 
refers to seven aerial photograph (APHO) anomaly areas (APHO 59, APHO 60, APHO 61, 
APHO 62, APHO 63, APHO 64, and APHO 65) identified by Science Applications International 
Corporation (SAIC) during a review of historical aerial photographs taken during the period from 
1946 through 1992 (SAIC 1993). Historically, the site was used as a source of borrow material. 
Records indicate that some of the borrow pits and trenches were backfilled with construction 
debris and later covered with 5 feet or more of fill soil (IT/OHM 2000). The removal site 
evaluation (RSE) field investigation determined that the site was actually covered with 
approximately 2 to 5 feet of fill soil with an average thickness of approximately 4 feet. A review 
of historical aerial photographs and topographic maps suggests that placement of construction 
debris occurred between 1972 and 1988. Interviews with former Station personnel indicate that 
construction debris generated during the construction of the investigation-derived waste 
management area at IRP Site 3 were placed at AA3. 

1.2.2 Landfill Cover Alternative Description 

The existing AA3 soil cover and a constructed ET cover consisting of existing and imported soil 
materials were evaluated in the FS as alternative 2 and alternative 3a. A state prescriptive cover 
was also evaluated as alternative 3b. The existing soil cover (fill soil) at AA3 is composed of silty 
sand (SM) based on the Unified Soil Classification System (USCS), and would be graded to a 
thickness of 4 feet. The configuration of the constructed ET cover includes a 2-ft-thick foundation 
layer consisting of existing cover soils, and a 4-ft-thick ET layer consisting of existing cover soils 
blended with imported borrow soil. The constructed ET cover would be compacted to a minimum 
of 90 percent of the maximum dry density per American Society for Testing and Materials 
(ASTM) Method D1557. Further characterization of the ET cover is provided with the description 
of the conceptual model in Section 12.2.2, as shown in Figure 12-1. The state prescriptive cover 
consists of a 2-ft vegetative soil layer above a I-ft clay layer with a maximum hydraulic 
conductivity of 1 X 10-6 em/sec and a 2-ft-thick foundation layer. 

1-1 
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2. CHARACTERIZATION OF EXISTING SOIL COVER 

Characterization 
of Existing Soil Cover 

Near surface soil data were collected as a part of the RSE Investigation primarily for landfill 
cover design and construction considerations, including possible use of existing soils as a 
foundation layer and for an actual monolithic soil cover. The soil samples used for geotechnical 
analysis were collected from the surface to 5 feet below ground surface (bgs). Nine soil samples 
from the exploratory trenches, twelve soil samples from the direct push sampling locations, and 
six soil samples from the monitoring well boreholes were submitted for geotechnical analysis. 

The average moisture content of the cover soils was 5.3 percent, with values ranging from 1.5 to 
20.9 percent. The average in situ dry density of the samples was 97.4 pounds per cubic foot (pcf), 
with values ranging from 93.1 to 100.3 pcf. The average particle size percentages for gravel, 
sand, and fines were 3, 72, and 26 percent, respectively. The values of gravel, sand, and fine 
particle sizes ranged from 0 to 9, 58 to 94, and 3 to 40 percent, respectively. The average 
maximum dry density based on ASTM 1557 was 121.8 pcf, with values ranging from 118.5 to 
125 pcf. These in-situ density values represent relative compaction values between 78 to 80 
percent. The soils used in the analysis were predominantly classified as SM. The soil samples 
used in the analysis were representative of existing conditions at the site. Geotechnical results of 
the RSE Investigation are summarized in Table 2-1 below. 

Table 2-1: Existing Cover Soils Geotechnical Summary 

Moisture Content Particle Size Maximum Dry 
(ASTM Method Dry Density (ASTM Distribution GR:SA:FI Density (ASTM 

02216) Method 02937 (ASTM Method Method 01557) 
0422/01140) 

Units % I pcf % pcf I , 
Average 5.3 97.4 3:72:26 121.8 

Range 1.5 - 20.9 93.1 -100.3 0-9:58-94:340 118.5-125 

Notes: 
ASTM - American Society of Testing Materials pet - pounds per cubic fool 
FI - fines SA - sand 
GR - gravel 

To specifically evaluate the hydraulic properties of the existing cover soils for UNSAT-H 
analysis, five soil samples collected from exploratory trenches between depths of 0 and 5 feet bgs 
were composited into one sample. The soil samples and sample depths used in the composite 
sample included TR03 (0 - 4 feet bgs), TR04 (0 - 3 feet bgs), TR07 (2 - 3 feet bgs), TR08 (4 - 5 
feet bgs), and TRI I (0 - 4 feet bgs). The composited sample was thoroughly mixed and split into 
two samples. Sample LK537 was submitted to TeraTest Laboratories for particle size analysis by 
ASTM Method 0422, compaction characteristics by ASTM Method D1557, and hydraulic 
conductivity by ASTM Method 05084 (flexible wall method). Sample LK538 was submitted to 
Daniel B. Stephens Laboratories for saturated hydraulic conductivity (rigid wall method) by 
ASTM Method 02434, volumetric and gravimetric moisture content by ASTM Methods 02216 
and D4643 respectively, dry bulk density by ASTM Method 02937, calculated total porosity per 
Methods of Soil Analysis Chapter 18, the soil-water moisture characteristic curve (7 points), 
calculated unsaturated hydraulic conductivity per Soil Science Society of America J 1980, and 
van Genuchten parameters. The results of the tests performed on the composited soil sample are 
summarized in Table 2-2 below. 
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Table 2-2: Composite Sample Geotechnical Results 

Characterization 
of Existing Soil Cover 

EPA 10 I Grain Size 
I Distribution I GR:SA:FI 

I Maximum 
I Ory 

Optimum 
Moisture 
Content 
(o/c) 

Soil 
Classification 

Hydraulic Conductivity Results 

I 

ASTM 
0422 

LK537 I 3:70:27 

LK538 

Notes: 
- - Not tested 
1 _ ASTM 05084 

I
· Density 

(pcf) 

ASTM 
01557 

I 125 

0 

ASTM 
01557 

10.5 

ASTM - American Society of Testing Materials 
crn/sec - centimeters per second 
EPA - Environmental Protection Agency 
FI-fines 

I 
ASTM Relative Initial 

02487/02488 Compaction Moisture 
(%) 

SM 80 

2-2 

90 

2 _ ASTM 02434 
GR-gravel 
pcf - pounds per cubic foot 
SA-sand 
SM - silty sand 

(%) 

12.49 

12.49 

Ory Hydraulic 
Density Conductivity 

(pcf) (cm/sec) 

100.3 1.4E-041 

8.0E-052 
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3. UNSATURATED FLOW-WATER BALANCE MODEL 

3.1 OBJECTIVE 

Unsaturated Flow-Water 
Balance Model 

An unsaturated flow-water balance model was used to assess the potential hydrologic 
performance of an ET cover based on the cover thickness, soil and vegetation characteristics, and 
climatic conditions. 

3.2 MODEL SELECTION 

The water balance model UNSAT-H, Version 3.01 (Fayer 2000) was selected to model water 
percolation through the ET cover. UNSAT-H has the features to simulate the unsaturated vertical 
flow through a final soil cover. The model includes input parameters to define the cover's vertical 
profile, soil characteristics, vegetation characteristics, and climatic conditions. The UNSAT-H 
code is based on theories for one-dimensional unsaturated moisture and heat flow. 

3.3 DESCRIPTION OF UNSAT-H 

A complete description of the UNSA T-H model is presented in Unsaturated Soil Water and Heat 
Flow Model, Version 3.0 (Fayer 2000). The following subsections describe the general model 
methodology, model assumptions, boundary conditions, input parameters, and model verification. 

3.3.1 General Methodology 

The hydrologic water balance is expressed in the UNSAT-H model according to the general 
soil-water budget formula given below: 

where 

~SW Change in soil-water storage 
P Precipitation 
Or Overland flow 
Lr Lateral subsurface flow 
Et Evapotranspiration, and 
Pi Percolation 

Because of the one-dimensional character of UNSAT-H, the lateral subsurface flow term (Lr) is 
disregarded. 

The flow of water is calculated using Richard's equation for liquid water flow in response to 
gravitational suction-head gradients and Fick's law for diffusive vapor flow (Richards 1931): 

where 

3-1 
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C(h) Specific soil-moisture capacity (L3/L) 
h Suction head, the negative of the soil water pressure head (L) 

Time (T) 
z Depth below the soil surface (L) 
KT KL + Kvh 

KL liquid water conductivity (LIT) 
Kvh vapor conductivity relative to a suction head (LIT) 
q vT vapor flux induced by a thermal gradient (LIT) 
S sink term for water uptake by plants (liT) 

To solve Richard's equation, UNSAT-H must be supplied with relationships for both the 
hydraulic conductivity and the water content as functions of suction head. The specific soil­
moisture capacity term can be calculated by UNSA T -H from the soil water-retention curve. 

The UNSAT-H code contains several options for describing the moisture content of unsaturated 
soils as a function of the suction head. The van Genuchten function (van Genuchten 1978 and 
1980) was selected for El Toro model simulations. The van Genuchten equation for water content 
(9) versus suction head (h) is: 

f}=f}r+(f}s-f}r)[1+(ahl I'n ............ (3) 

where 

9s Saturation moisture content (L3/L\ 
9r Residual moisture content (L3/L\ and 
a, n curve-fitting parameters. 
m 1-(1/n) 

The hydraulic conductivity function is based on the Mualem model (Mualem 1976), and is given 
by (van Genuchten 1978 and 1980): 

[1- (ah)"''' [1 + (ah l Im]2 
KL(h) = K, [1 + (ah f /n ···························(4) 

in which Ks is the saturated hydraulic conductivity. 

3.3.2 UNSAT-H Model Assumptions 

The solution methodology in UNSAT-H model is based on the following set of assumptions: 

• Flow is one-dimensional; 

• Hysteresis of the soil water characteristic curve is not considered for the El Toro 
simulations; 
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• Runoff is calculated from the water budget equation by subtracting ET, moisture 
retention, and infiltration from precipitation. The effects of slope and slope-length are not 
considered in computing overland flow; 

• Absorption and interception of water by the plant canopy are not considered; 

• When the upper boundary is selected as a flux boundary, infiltration and evaporation 
from the surface can be used as the specified fluxes; 

• Evaporation and transpiration are computed using the potential evapotranspiration (PET) 
concept which is based on the partitioning of PET between potential evaporation and 
potential transpiration; 

• Soil water storage is computed by integrating the water content profile; and, 

• Flux from the lower boundary is drainage. 

3.3.3 Selection of UNSAT-H Boundary Conditions 

In UNSAT-H, the upper boundary condition for liquid water flow can be either a flux or constant 
head (Fayer 2000). The variable flux boundary was used for El Toro model simulations. The flux 
rate of the surface boundary is dependent on the precipitation rate, the predicted suction head at 
the soil surface, and the model calculated PET based on a form of the Penman equation 
(Doorenbos and Pruitt 1977) and daily meteorological data (maximum/minimum air temperature, 
dewpoint temperature, solar radiation, average wind speed, and cloud cover). The lower boundary 
may be defined using five options to include unit gradient, constant head, specified flux, 
impermeable boundary, and specified head. The unit gradient boundary condition was defined for 
the El Toro model simulations and is a characteristic of a vertical downward gravitational flow 
condition. 

3.3.4 UNSAT-H Input Parameters 

In the following sections, the required soil, ET, and climatic input data for UNSAT-H simulations 
are presented. 

3.3.4.1 SOIL DATA 

This group includes parameters related to both the soil matrix and the moisture flow through the 
soil. 

Initial Suction Head. Initial suction head is required to initialize the moisture condition within 
the soil profile prior to starting the simulations. The initial soil suction head can be determined 
from direct measurements or estimates that are based on soil and climatic conditions. For long 
simulation periods the effect of initial suction heads becomes less important since the soil suction 
heads over time are influenced by the imposed climatic conditions (precipitation and ET). The 
initial soil suction heads for EI Toro simulations are estimates based on the soil and climatic 
condition. 

Soil Moisture Retention and Hydraulic Conductivity. Soil moisture retention and hydraulic 
conductivity characteristics within the simulated profile typically have significant influence on 
the predicted water balance. In UNSAT-H, the soil-moisture hydraulic-conductivity relationships 
may be developed through functions including those defined by Haverkamp et al. (1977), Brooks 
and Corey (1964), and van Genuchten et al. (1991). For simulations discussed in this report, the 
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van Genuchten functions were used to develop soil-moisture hydraulic-conductivity relationships. 
The van Genuchten parameters include the saturated volumetric water content (9s), the residual 
volumetric water content (9r), fitting parameters (n, a), and saturated hydraulic conductivity (Ks). 

The van Genuchten parameters (with the exception of the state prescriptive cover) used as model 
input were developed from saturated hydraulic conductivity and soil moisture retention analyses 
that were conducted by TeraTest Laboratories in Irvine, California and Daniel B. Stephens 
Laboratory in Albuquerque, New Mexico. 

3.3.4.2 ET DATA 

ET includes soil water that is lost to the atmosphere through surface evaporation or plant 
transpiration. 

Evaporation. Evaporation is predicted using the potential evaporation concept. The daily 
potential evaporation is predicted based on Fick's law of diffusion and derived from daily 
meteorological parameters and the model predicted water suction head at the soil surface. 

Transpiration. Transpiration is based on the PET concept where the PET is first partitioned into 
potential evaporation and potential transpiration, and then the potential transpiration is distributed 
over the root zone in proportion to the relative root density at each depth. One of two methods is 
available in the UNSA T -H code to partition the PET. One method is based on the plant leaf area 
index data (Ritchie and Burnett 1971) and the other method is based on cheatgrass biomass data 
that was developed for the Department of Energy site located in Handford, Washington (Hinds 
1975). The plant leaf area index method was used to partition PET for EI Toro model simulations. 

The following plant data is required as input for UNSA T -H: 

Root Biomass Distribution. The predicted transpiration rates are dependent on many variables 
including the plant root biomass. The root biomass distribution is based on the root length density 
(RLD) function, which is defined as follows: 

RLD = a exp(-bz) + c (5) 

The RLD equation provides a means to define the root biomass as a function of depth from the 
surface. The equation coefficients a, -b, and c optimize the fit to normalized root biomass data 
and are used as input for the UNSAT-H model to define the root biomass distribution. A more 
detailed discussion regarding the relationship between predicted transpiration rate and root 
biomass is provided in the UNSAT-H documentation (Fayer 2000). 

Leaf Area Index. The leaf area index (LAI) defines the ratio of plant canopy area to bare ground 
area for a plant with a high LAI representative of a more dense plant canopy. The UNSAT-H 
model predicted transpiration rate is determined from either plant LAI or plant biomass 
production. 

Biomass. This is the organic matter produced by plants per unit surface during the growing 
season. The UNSAT-H model predicted transpiration rate is determined from either plant LAI or 
plant biomass production. 
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Growing Season. The growing season defines the period of plant biological activity from date of 
planting to date of harvest. There is a direct relationship between the duration of the growing 
season and the predicted transpiration. 

Percent Bare Area. The percent bare area varies with the type of vegetation and the level at 
which it is established on the cover. There is an inverse relationship between the percent bare area 
and the predicted plant transpiration. 

3.3.4.3 CLIMATIC DATA 

The UNSAT-H model requires daily meteorological data in order to perform calculations for 
moisture movement within the cover soils as well as to calculate the other components of the 
daily moisture budget, such as PET. The daily meteorological data includes the day of the year 
(Julian day), maximum air temperature (degrees Fahrenheit [OF]), minimum air temperature CF), 
dew point temperature CF), solar radiation (Langleys), average wind speed (miles per hour 
[mph]), average cloud cover (tenths), and precipitation (in). 

UNSA T-H has two options for applying precipitation. The precipitation options consist of 
formatting either daily precipitation data or hourly precipitation data. The EI Toro model 
simulations were conducted using daily precipitation data. Using this option, starting at 00:00 hr, 
the total daily precipitation is applied at a fixed hourly application rate. Use of an hourly 
application rate may result in a lower drainage rate, particularly in low permeability soils, since 
hourly precipitation may predict more water lost as runoff when precipitation rate exceeds the soil 
surface infiltration rate. 

3.3.4.4 VERIFICATION OF UNSAT-H MODEL 

Two examples are provided in the UNSAT-H manual (Fayer 2000) to verify the accuracy of the 
infiltration and drainage modeling. The first example compares the UNSAT-H infiltration results 
for sand and clay with an analytic solution of Philip (1969) and a numerical solution by 
Haverkamp et al. (1977). There was very good agreement between UNSA T-H predictions and the 
model example results. The second example compares the measured drainage rates observed by 
Kool et al. (1985) from an undisturbed core of silty loam soil with UNSAT-H simulation results. 
There was very close agreement between the measured cumulative drainage and the model 
predicted values. 
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The conceptual model represents the cover configuration (Figures 12-1 through 12-2) for AA3. 
Slender wheatgrass was used as a surrogate for the vegetation present at AA3. 

The water balance of the cover will be based on a one-dimensional analysis of a vertical soil 
column for a ten-year period. The water input for model simulations is through precipitation. 
Water from precipitation enters the soil surface as infiltration. Soil water is removed from the 
cover surface as ET, which is a combination of evaporation and plant transpiration. Soil water is 
maintained in the soil water pores throughout the vertical profile as soil water storage. Soil water 
discharges from the base of the soil column as drainage. 

4.2 CUMATIC ANALYSIS AND MODEL INPUT PARAMETERS 

Daily meteorological data that was used as input for UNSA T -H simulations included maximum 
and minimum air temperature, dew point temperature, average wind speed, average cloud cover, 
average solar radiation, and total precipitation. AlI meteorological data for model simulations, 
except solar radiation, was obtained from Earthlnfo, Inc., located in Boulder, Colorado. EarthInfo 
provides electronic data that is obtained from the National Climatic Data Center (NCDC) 
databases. The EarthInfo data includes the historical meteorological record for California weather 
stations. Solar radiation data was obtained from the National Solar Radiation Data Base, which 
includes NCDC data that is available through the National Renewal Energy Laboratory Internet 
site at http://rredc.nrel.gov/solar. 

Precipitation is the climatic parameter that typically has the most influence on water balance. An 
evaluation of the historical annual precipitation data from weather stations located near EI Toro 
was conducted to select a 10-year climatic period for the model simulations. The stations with 
near complete data records that were located in the vicinity of EI Toro included Laguna Beach, 
Santa Ana (Fire Station), and Tustin (MCAS and Irvine Ranch). Laguna Beach is about 10 miles 
south of the site, Santa Ana is about 8 miles northwest of the site, and Tustin is about 6 miles 
northwest of the site. The objective was to obtain precipitation data for a ten-year period that 
included one or more years with near maximum annual precipitation, one or more years with 
below normal annual precipitation, and several years of near average annual precipitation. 

A summary of the historical precipitation data for the Laguna Beach, Santa Ana, and Tustin 
weather stations near the EI Toro site is provided in Table 4-1. The data shows that the maximum 
annual precipitation ranges from about 28 inches to 31 inches, the minimum annual precipitation 
ranges from about 3 inches to 4 inches, and the average annual precipitation is about 12 inches. 

The 10-year climatic period from 1980 through 1989 was selected to represent model simulations. 
Daily precipitation data from the Laguna Beach weather station was used to represent the ten-year 
period. The annual precipitation for Laguna Beach from 1980 through 1989 is provided in Table 
4-2. There are two relatively wet years (1980 and 1983), a dry year (1989), and many years with 
near average precipitation (1981, 1982, 1986, and 1987). 

There was no single weather station that included all the meteorological data for the ten-year 
period. To obtain the required meteorological files for model simulations, alI data, except solar 
radiation, was obtained from the Laguna Beach, Santa Ana, or the Tustin weather stations, which 
are located near EI Toro. The nearest NCDC solar radiation data was from a Los Angeles weather 
station, therefore alI the average solar radiation data for the ten-year period was from Los 
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Angeles. The meteorological data that was used from each weather station is provided in Table 
4-2. 

Table 4-1: Summary of Weather Station Precipitation Data 

Weather Station 

Precipitation Data' Laguna Beach Santa Ana Fire Station Tustin Irvine Ranch 

Years of Record 1929-1993 1949-1993 1927-1993 

Maximum Annual Precipitation (in) 28.24 31.02 28.56 
.-.---+---------f--------

Minimum Annual Precipitation (in) 3.45 3.55 4.16 
---------'----'--'------t·-·-·-··---·-·----------··--· --------------r---------

Average Annual Precipitation (in) 12.25 12.64 12.61 

Notes: 
, Based on Earthlnfo disc files that include National Climatic Data Center Data through 1993. 

Table 4-2: Summary of Annual Precipitation for Model Simulation Period and NCDC Weather Station Data 
Source 

Weather Station- Daily Meteorological Data 

Laguna Beach 
Annual 

Year Precipitation (in) Laguna Beach Santa Ana Station Tustin MCAF Los Angeles 

1980 21.86 prp mxt, mnt wnd, dpt, cld sor 

1981 10.85 prp ,mxt, mnt wnd, dpt, cld sor 

1982 15.53 prp ,mxt, mnt wnd, dpt, cld sor 

1983 27.21 prp ,mxt, mnt wnd, dpt, cld sor 

1984 8.29 prp ,mxt, mnt wnd, dpt, cld sor 

1985 6.78 prp ,mxt, mnt wnd, dpt, cld sor 

1986 11.15 prp ,mxt, mnt wnd, dpt, cld sor 

1987 11.84 prp ,mxt, mnt wnd, dpt, cld sor 

1988 9.45 prp ,mxt, mnt wnd, dpt, cld sor 

1989 4.01' prp ,mxt, mnt wnd, dpt, cld sor 

Notes: 
'There was no precipitation data for Laguna Beach for the months of October, November and December in 1989 therefore 
precipitation data for final three months were obtained from Santa Ana (0.88 in) 
prp=Precipitation mxt=maximum temperature mnt=minimum temperature 
wnd= wind dpt = dew point temperature cld = average cloud cover 
sor-average solar radiation 

4.3 MODEL SCENARIOS 

Three UNSAT-H model simulations were conducted to assess the performance of the existing 
soil cover graded to a thickness of four feet, a constructed 4-ft-thick ET cover, and a state 
prescriptive cover using climatic, soil, and vegetation inputs that represent regional conditions. 

A 4-ft ET cover assuming a relative compaction value of 80 percent was modeled as the existing 
soil cover. For the constructed ET cover, blend of imported soil and existing cover compacted to 
90% relative compaction was used. It should be noted that the assumed compaction value of 80 
percent used for modeling purposes, represents the natural condition of the existing soil cover, 
and is not intended to be the design criteria for the cover. The design criteria for the cover will be 
developed in the remedial design phase. The State of California prescriptive cover consists of a 2-
ft vegetative soil layer overlying a I-ft clay layer with a maximum hydraulic conductivity of 
1 X 10-6 em/sec and a 2-ft-thick foundation layer. The five scenarios are listed below: 
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• Scenario I: Existing Soil Cover assuming 80% relative compaction with hydraulic 
conductivity of 1.4 x 10.4 cm/sec 

• Scenario II: Constructed ET Cover assuming 90% relative compaction with hydraulic 
conductivity of 2.2 x 10.5 cm/sec 

• Scenario III: State Prescriptive Cover 

The following subsections provide descriptions of model design and input parameter values. 

4.3.1 Node Spacing 

UNSA T-H is a one-dimensional finite difference modeL Model development requires the 
establishment of nodes throughout the profile domain. The first and last nodes are at the surface 
and bottom of the model domain, respectively. The nodes are separated by 0.1 centimeters (cm) 
to enhance model resolution near boundaries such as the surface and bottom of the model domain. 
The distances between nodes are gradually increased away from boundaries. 

4.3.2 Initial Conditions 

The initial conditions define the soil water tension (hydraulic potential) at each node at the 
beginning of the model simulation. The soil water initial condition represents the soil water 
condition for the initial model simulation and has the most influence over the annual water 
balance of the first simulation. Over time, as the annual simulations progress, the soil water 
tensions are determined by the model inputs that characterize climatic, soil, and vegetation 
conditions. 

Soils in semi-arid and arid climates typically have soil tensions that may range from a cm of 
water near the soil surface following precipitation to 20,000 cm of water at depth during dry 
periods. For El Toro model simulations, the initial soil water tensions at nodes were defined as 
1,000 cm of water. The initial soil water tension of 1,000 cm represents a soil water condition that 
is wetter than normal based on an evaluation of soil water tensions following several years of 
model simulations. 

4.3.3 Boundary Conditions 

A discussion of the UNSA T-H model options for boundary conditions is provided in Section 
3.3.3. The one-dimensional model has upper and lower boundaries. The upper boundary 
represents the ground surface and is defined as a variable flux boundary that is influenced by 
precipitation input data and model predicted ET rates. The lower boundary, at the bottom of the 
ET cover, is defined as a unit gradient boundary, which represents a vertical downward 
gravitational flow condition. 

4.3.4 Input Parameters 

Climate. 

The UNSAT-H model climatic input parameters and the climatic analysis that was conducted to 
select the climatic period that was used for model simulations are provided in Section 4.2. Model 
simulations were conducted for a 10-yr period to represent the climatic conditions near the site 
using historical climatic data for the years from 1980 through 1989. 
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Soil Characteristics. 

Descriptions of the input parameters that define soil characteristics are provided in 
Section 3.3.4.1. The van Genuchten soil input parameters that were used to characterize the soils 
were obtained from laboratory analysis that were conducted on samples that were compacted to 
80 percent and 90 percent of the maximum dry density per ASTM Method 01557. The van 
Genuchten soil input parameters for the state prescriptive cover were obtained from the previous 
technical memorandum (BNI 1998), which is consistent with Sites 2 & 17 landfill cover 
evaluation. The van Genuchten soil input parameters that were used for the models are provided 
in Table 4-3. 

Both rigid wall method (ASTM 02434) and flexible wall method (ASTM 05084) were used to 
obtain the saturated hydraulic conductivity value. In order to limit consolidation influences during 
testing, the rigid wall procedure is limited to disturbed granular soils containing not more than 
10% soil passing No. 200 sieve. Therefore, the flexible wall method is more appropriate to 
analyze soil samples at AA3, which has an average of 29.8% passing No.200 sieve. For 
comparison purpose, both saturated hydraulic conductivity values were used for the existing soil 
cover and the constructed ET cover. 

Table 4-3: Summary of van Genuchten Soil Characterization Values 

Soil 
Sample ! Soil Type 

~~~paction I SM 

90% 
compaction 

van Genuchten Soil Parameters 

; 9,=saturated! 9,=residual 
i volumetric i volumetric 

water content i water content 

n=curve 
fitting 

parameter 
(slope) 

a= inverse 
of soil air 

entry 
pressure 

: 0.44 I 0.00 j 1.30 , 0,03 
j-----']----.--.----.... --.---.-.-i------------.--.-..... -.-.j.---.. --.--.... -.--.. ----.... -

0.35 0.00 1.34 0.01 

i Vegetative soil J I I '1 

K. (cm/sec) 

ASTM ASTM 
D2434 D5084 

2.0x10-3 1.4x10'" 

8.0x10-5 2.2x10-5 

5.2x10-5 
State i cover (SM) 0.47 I 0.07 ! 1.80 I 0.06 . f-----t----r· ------------ -------·--·----··------·------.. -·r--
Prescriptive Barrier layer 

(clay) 0.45 0.09 1.23 0.01 1.0x10-6 

Notes: 
- = not tested 
cm/sec = centimeters per second 

Vegetation. 

UNSA T-H model simulation of plant transpiration requires data that describes plant growth 
characteristics for vegetation that is common to the site. Descriptions of the required input 
parameters are provided in Section 3.3.4.2. The availability of such data is limited and this 
information is typically obtained from existing studies that are reported in the literature. The 
characteristics of slender wheatgrass, as reported by Sims and Singh (1978), were used to input 
the required plant parameters. A 107-day growing season was defined. The root depth was 
defined as 4 ft within ET covers and in the top 2 ft of the state prescriptive (Le., vegetative soil 
cover). The root length density coefficients that characterize the root density as a function of 
depth are defined as a=0.94, b=0.12, and c=0.06. The leaf area index values for the base model 
range from 0 to 1.0 over the growing season. The percent bare area for the base model is defined 
as 50 percent. 
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The UNSAT-H water balance predictions for the various simulations are provided in Table 5-1. 
The predicted water balance is provided for each year of the 10-yr simulation period, which is 
based on climatic conditions for the site from 1980 through 1989. 

The predicted annual drainage ranges from the model simulations are listed below: 

• Scenario I Existing Soil Cover 80 percent compaction: ranges from 0.002 in to 8.702 in 
(0.005 cm to 22.103 cm); 

• Scenario II ET Soil Cover: ranges from 0.001 in to 1.685 in (0.002 cm to 4.282 cm); 

• Scenario III State Prescriptive: less than 0.606 in to 6.031 in (1.540 cm to 15.319 cm). 

Relatively high annual drainage rates, exceeding 20 cm in the wet years, were predicted for 
scenarios I. The predicted high drainage rates are attributed to the limited soil water retention 
properties of this coarse grained soil. The soil water loss from transpiration, although less than 
that from evaporation, provides a means to remove water that has infiltrated into the soil and is 
not influenced by surface evaporation. For Scenario II, the predicted annual drainage ranged from 
less than 1 cm to 4 cm, indicating that compaction of the existing cover soil to 90 percent 
significantly improves the predicted performance of the cover over the existing condition. The 
predicted annual drainage for the state prescriptive cover exceeded 1 cm for all ten years 
presumably because the capability of the compacted soil to restrict downward drainage is limited. 
Overall low annual predicted drainage rate for scenario II is also in part due to a larger amount of 
surface runoff. 

A plot of predicted annual drainage for the three cover types over the ten-year period is provided 
in Figure 5-1. The predicted annual drainage for the state prescriptive cover is typically greater as 
compared to other cover types for most years. A plot of predicted cumulative drainage for the 
three cover scenarios over the ten-year period is provided in Figure 5-2. The state prescriptive 
cover (Scenario III) had the highest predicted cumulative drainage at the end of the 10-year 
period at about 55 cm. Scenario II had the lowest predicted cumulative drainage at the end of the 
10-year period at less than 10 cm, which mostly is due to runoff. Accounting for model 
uncertainties, it can be concluded that there is no discemable difference in the performance of 
scenarios I, II, and the state prescriptive cover. 

Table 5-1: UNSAT-H Model Predictions 

Annual Water Balance (cm) 

Year PreCipitation Runoff Transpiration Evaporation Storage Drainage 

Scenario I: Existing Soil Cover assuming 80% relative compaction" with hydraulic conductivity of 1.4 x 10-4 em/sec 

1980 I 55.52 I 0 8.48 20.51 I 23.68 I 21.31 

1981 I 27.56 I 0 8.08 I 15.84 I 26.66 I 0.56 

1982 I 39.45 I 0 6.94 I 29.57 28.58 I 0.93 

1983 I 69.11 I 0 8.13 I 34.65 32.71 I 22.10 

1984 21.06 0 7.16 15.35 30.22 0.95 

1985 17.22 I 0 7.20 I 16.78 23.18 I 0.21 

1986 28.32 I 0 7.53 I 19.95 23.68 I 0.26 

1987 30.07 I 0 7.19 I 22.28 24.02 I 0.16 

1988 24.00 o 6.84 16.77 24.31 0.03 

1989 10.19 o 6.22 12.30 15.92 0.01 
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Year Precipitation Runoff Transpiration Evaporation Storage Drainage 

Scenario II: Constructed ET Cover assuming 90% relative compaction: with hydraulic conductivity of 2.2 x 10_5 cm/sec 

1980 55.52 21.34 8.11 21.90 20.86 4.28 

1981 27.56 4.29 7.12 15.50 21.26 0.17 

1982 39.45 3.60 6.10 28.72 22.14 0.06 

1983 69.11 17.24 7.73 35.67 28.17 2.67 

1984 21.06 1.61 6.43 15.32 25.37 0.41 

1985 17.22 0.30 6.14 16.66 19.36 0.07 

1986 28.32 2.81 6.53 19.77 18.48 0.03 

1987 30.07 1.39 5.64 21.92 19.49 0.02 

1988 24.00 1.45 5.20 16.54 20.24 0.01 

1989 10.19 0 4.45 12.04 13.88 0.00 

Scenario III: State Prescriptive Cover 

1980 55.52 13.14 7.60 15.88 21.70 10.25 

1981 27.56 2.01 7.66 10.74 25.76 3.00 

1982 39.45 0.59 6.58 20.96 28.84 8.16 

1983 69.11 16.02 7.30 26.96 32.29 15.32 

1984 21.06 0.15 6.92 12.37 30.21 3.60 

1985 17.22 1.19 6.91 12.52 23.79 2.94 

1986 28.32 1.08 6.84 13.98 23.30 6.90 

1987 30.07 0.33 7.19 17.75 26.06 1.93 

, 
\ 

1988 24.00 0.10 6.91 13.15 27.88 1.93 

I 1989 10.19 0.31 6.57 10.20 19.41 1.54 ,_/ 
Notes: 
Predictions based on 1 O-year simulations using historical climatic data from weather stations near the site 
Soil hydraulic characteristics for generic loam obtained from Carsel and Parrish, 1988 
• It should be noted that the assumed compaction value of 80 percent used for modeling purposes, represents the natural 

condition of the existing soil cover, and is not intended to be the design criteria for the cover. The design criteria for the 
cover will be developed in the remedial design phase 
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Based on the UNSAT-H water balance predictions the hydrologic perfonnance of landfill cover 
configurations based on cumulative drainage over a ten-year period from best to worst is: the 
constructed ET cover (scenario II), existing soil cover (scenario I), and the state prescriptive 
cover (scenario III). The cumulative drainage for both existing soil cover and the constructed 
cover was less than that predicted for the state prescriptive cover over a 10-year simulation 
period. The predicted annual drainage for all scenarios is less than state prescriptive cover in 
eight out of total ten years. 

The modeling results indicate that both the existing soil cover and the constructed ET cover will 
perfonn equivalent to the state prescriptive cover based on the accumulated drainage considering 
the model uncertainties during the selected lO-year simulation, despite of the higher drainage 
during the wet years. The results indicated that soil with a saturated hydraulic conductivity near 
or less than 1.4x 10-4 em/sec and with suitable soil water retention properties will perfonn 
equivalent to the state prescriptive cover. Both existing soil cover and the constructed ET cover 
would meet the substantive requirement for the engineered alternative to the state prescriptive 
specified in the California Code of Regulations Title 27 Section 20080. 
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September 8, 2005 

Crispin Wanyoike 
Earth Tech, Inc. 
21064 Bake Parkway, Suite 100 
Lake Forest, CA 92630 
(562) 951-2057 

Re: DBS&A Laboratory Report for the Earth Tech, Inc. Anomaly Area 3 sample 

Dear Mr. Wanyoike: 

Enclosed is the final report for the Earth Tech, Inc. Anomaly Area 3 sample. Please review this 
report and provide any comments as samples will be held for a maximum of 30 days. After 30 
days samples will be returned or disposed of in an appropriate manner. 

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested. However, DBS&A does not assume 
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
that these data are fully representative ofthe undisturbed materials at the field site. We recommend 
that careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed final report employs methods that are standard for the 
industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect 
any professional or expert opinions rendered with respect thereto by DBS&A. You have 
acknowledged that all the testing undertaken by us, and the final report provided, constitutes mere 
test results using standardized methods, and cannot be used to disqualify DBS&A from rendering 
any professional or expert opinion, having waived any claim of conflict of interest by DBS&A. 

We are pleased to provide this service to Earth Tech, Inc. and look forward to future laboratory 
testing on other projects. If you have any questions about the enclosed data, please do not hesitate to 
call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
LABORATORY ITES1JNG FACILITY 

·~~V 
'. loleen Hines 

Laboratory Supervising Manager 

Enclosure 

Daniel B. Stephens & Associates, Inc. 

6020 Academy NE, Suite 100 505·822-9400. 

Albuquerque. NM 87109 FAX 505-822:8877 
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D a It ie/ B. S t e p /, ells & Ass 0 cia t e s. I" c . 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

·Provided by Client 

Sample Prep Summary 

Proctor Data* 

Target Remold Density 
at 80% and 90% of 
Maximum Dry Bulk 

Density, Dry of Optimum 

Optimum Maximum 
Moisture Dry Bulk 
Content Density Dry Bulk Density 

(% gIg) (g/cm3
) 

10.5 2.00 1.60 

10.5 2.00 1.80 

,/ 

Actual Remold Values 

% of 
Max. Dry 

Moisture Dry Bulk Bulk 
Content Density Density 

(%, gIg) (g/cm3
) (%) 

10.0 1.60 80% 

10.1 1.79 90% 



Daniel B. Stephens & Associates, Inc. 

Summary of Tests Performed 

Saturated 

Initial Soil Hydraulic Moisture 

Laboratory Properties 1 Conductivitt CharacteristicsJ 

Sample Number (9, Pd, ~) CH , FH HC: PP: TH:WP: RH , 
, , 

Anomally Area (80%) X X 
, X: X: : 
: , , 

Anomally Area (90%) X X: X: X . , , 

1 e = Initial moisture content, Pd = Dry bulk density,';' = Calculated porosity 
2 CH ::: Constant head, FH = falling head 

, , X: X , · , , · X: · X · , , 

Unsaturated Particle 

Hydraulic Size
4 

Effective 

Conductivity DS:WS: H Porosity 

: X : , , 
, , , , 

X , , , , , 

Particle 

Density 

3 HC = Hanging column, PP = Pressure plate, TH = Thermocouple psychrometer, WP = Water activity meter, RH = Relative humidity box 

4 OS = Dry sieve, WS = Wet sieve, H = Hydrometer 

1/3, 15 Bar 

Points and 

Air Water Holding Atterberg Proctor 

Permeability Capacity Limits Compaction 



DOlliel B. Stephells & Associates, Tllc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

Initial Moisture Content Dry Bulk Wet Bulk 
Gravimetric Volumetric Density Density 

Sample Number (%, gIg) (%, cm3/cm3
) (g/cm3

) (g/cm3
) 

Anomally Area (80%) 10.0 16.0 1.60 1.76 

Anomally Area (90%) 10.1 18.1 1.79 1.98 

. '\ NA = Not analyzed 
) 

/ 

Calculated 
Porosity 

(%) 

39.5 

32.3 
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Dalliel B. Steplle1ls & Associates, Illc. 

Summary of Saturated Hydraulic Conductivity Tests 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

Ksat 

(em/sec) 

2.0E-03 

8.0E-05 

Method of Analysis 

Constant Head Falling Head 

x 

x 
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Dalliel B. Stephells & Associates, llrc. 

Summary of Moisture Characteristics 
of the Initial Drainage Curve 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

Pressure Head 
(-em water) 

o 
9 

37 
75 

510 
8566 

851293 

o 
11 
41 
78 

510 
7037 

851293 

Moisture Content 
(%, em3/em3

) 

43.2 
41.4 
38.5 
28.8 
18.1 
9.3 
1.7 

35.9 
34.3 
33.7 
30.8 
20.6 

9.0 
1.1 
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Daniel B. Stepilens & Associates, Inc. 

Summary of Calculated Unsaturated Hydraulic Properties 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

0.0333 

0.0092 

N (dimensionless) 

1.3048 0.0041 

1.3352 0.0000 

0.4356 

0.3536 



"~~~,,,. Dan; e lB. S t e pile n s & Ass 0 C ; ate s. 1" c . 

Summary of Calculated Unsaturated Hydraulic Properties with Gravel Corrections 

Sample Number Ksat N (dimensionless) 

Anomally Area (BO%) 2.0E-03 0.0333 1.3048 0.1567 0.0040 0.4267 

Anomally Area (90%) 7.BE-05 0.0092 1.3352 0.1769 0.0000 0.3455 

) 
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Daniel B. Stephens & Associates, Inc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

Initial Moisture Content Dry Bulk Wet Bulk 
Gravimetric Volumetric Density Density 

Sample Number (%. gIg) (%, cm3/cm3
) (g/cm3

) (g/cm3
) 

Anomally Area (80%) 10.0 16.0 1.60 1.76 

Anomally Area (90%) 10.1 18.1 1.79 1.98 

NA = Not analyzed 

Calculated 
Porosity 

(%) 

39.5 

32.3 
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Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 
Bulk Density, Porosity, and Percent Saturation 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (80%) 
Ring Number: NA 

Depth: NA 

Test Date: 30-Jun-05 

Field weight* of sample (g): 409.88 
Tare weight, ring (g): 82.45 

Tare weight, cap/plate/epoxy (g): 0.00 

Dry weight of sample (g): 297.74 

Sample volume (cm\ 185.73 
Assumed particle density: 2.65 

Initial Volumetric Moisture Content (% vol): 16.0 

Initial Gravimetric Moisture Content (% gig): 10.0 

Dry bulk density (g/cm3
): 1.60 

Wet bulk density (g/cm 3
): 1.76 

Calculated' Porosity (% vol): 39.5 

Percent Saturation: 40.5 

Comments: 

* Weight including tares 

NA = Not analyzed 

Laboratory analysis by: T. Sciacca 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 
Bulk Density, Porosity, and Percent Saturation 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (90%) 
Ring Number: NA 

Depth: NA 

Test Date: 30-Jun-05 

Field weight* of sample (g): 444.82 
Tare weight, ring (g): 81.23 

Tare weight, cap/plate/epoxy (g): 0.00 

Dry weight of sample (g): 330.25 

Sample volume (cm3
): 184.07 

Assumed particle density: 2.65 

Initial Volumetric Moisture Content (% vol): 18.1 

Initial Gravimetric Moisture Content (% gIg): 10.1 

Dry bulk density (g/cm3
): 1.79 

Wet bulk density (g/cm 3
): 1.98 

Calculated Porosity (% vol): 32.3 

Percent Saturation: 56.1 

CommentS: 

* Weight including tares 
NA = Not analyzed 

Laboratory analysis by: T. Sciacca 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Dalliel B. Stephells & Associates, Illc. 

Summary of Saturated Hydraulic Conductivity Tests 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

Ksa\ 

(em/sec) 

2.0E-03 

8.0E-OS 

Method of Analysis 

Constant Head Falling Head 

x 

x 
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Dllniei B. Stephens & Associates, inc. 

Saturated Hydraulic Conductivity 
Constant Head Method 

Job name: Earth Teeh (6-05) 

Job number: LB05.0143.00 

Sample number: Anomally Area (80%) 

Ring Number: NA 
Depth: NA 

Type of water used: TAP 

Collection vessel tare (g): 6.36 

Sample length (em): 6.16 

Sample diameter (em): 6.20 

Sample x-sectional area (em2
): 30.15 

Temp Head Q + Tare Q Elapsed Ksat Ksat@20'C 

Date 

Test # 1: 
11-Jul-05 
11-Jul-05 

Test # 2: 
12-Jul-OS 
12-Jul-OS 

Test # 3: 
12-Jul-OS 
12-Jul-OS 

Time (0G) (em) (g) (em3
) time (sec) (em/sec) (em/sec) 

10:13:S2 21.0 12.8 12.8 6.S S3 1.9E-03 1.9E-03 
10:14:45 

08:24:30 21.0 10.5 25.2 18.9 180 2.0E-03 2.0E-03 
08:27:30 

16:19:42 21.0 9.S 14.6 8.3 88 2.0E-03 2.0E-03 
16:21:10 

Average Ksat (em/sec): 2.0E-03 

Velocity vs. Hydraulic Gradient 

::~~~~~~ ------.,,-,,-"'----..... ------.... --.---,----,-... --·--·,,·----······· .. ··--··---:::,·-1 
~ 3.S0E-03 r---------:--:--::-c:-;-...... ~~ ........ -=...::...-c:....--------------------------' --------il 
] 3.00E-03 • - - - - - • - - - - - • - • -- I 
~ 2.S0E-03 r--------------------------l!!! 
~ 'u 2.00E-03 'f----------------------------! 
~ 1.S0E-03 -j--------------------------i 
> 1.00E-03 r--------------------------..; 

S.OOE-04 -.l----------------------------1
i O.OOE+OO '1-..__.~--.--,--..--...--.--,-_,_-.-_.__..__.___r_r__._...,.._,.......,.~__r__._.._.___.____r'_r_--r-I 

1.5 1.6 1.7 1.8 1.9 2 2.1 

Hydraulic Gradient (cm/cm) 

Comments: 

Laboratory analysis by: M. Carrillo 

Data entered by: M. Carrillo 
Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 
Constant Head Method 

Job name: Earth Tech (6-05) 

Job number: LB05.0143.00 

Sample number: Anomally Area (90%) 

Ring Number: NA 
Depth: NA 

Type of water used: TAP 

Collection vessel tare (g): 11.80 

Sample length (cm): 6.09 

Sample diameter (cm): 6.21 

Sample x-sectional area (cm2
): 30.25 

Temp Head Q + Tare Q Elapsed Ksat Ksat@20DC 

Date 

Test # 1: 
11-Jul-05 
11-Jul-05 

Test # 2: 
12-Jul-05 
12-Jul-05 

Test # 3: 
13-Jul-05 
13-Jul-05 

Time (DC) (em) (g) (cm3
) time (sec) (cm/see) (em/sec) 

12:36:15 21.0 10.B 1B.9 7.1 1522 B.7E-05 B.5E-05 
13:01 :37 

09:01:46 21.0 9.B 24.1 12.3 3195 7.9E-05 7.7E-05 
09:55:01 

07:55:42 21.0 7.5 21.3 9.5 3187 8.0E-05 7.8E-05 
08:48:49 

Average Ksat (em/sec): B.OE-OS 

Velocity vs. Hydraulic Gradient 

1.80E-04 ---------.------------------.---.--.. ---.---.- .. - .. -.. _···_--·· .. •···· .. -_·_····-1 
1.60E-04 :I--------------------------,.-{ 

~ 1.40E-04 ... - - • _. I 
~ 1.20E-04 • __ • • • - • - - .. - .. • .. - ! 
~ 1.00E-04 •• - - - - - - - - - i 
~ 1 'U
o 

8.00E-OS ! 
6.00E-OS 

~ 4.00E-OS -;1---------------------------; 
2.00E-OS ;1---------------------------1 

O.OOE +00 '1-,........__,_~--,.-...__,.........._..__,_....--.--.--._r__r__.__.__..___,__,_~...._..._,..........--,-~.....--I 

1.2 1.3 1.4 1.S 1.6 1.7 1.8 

Hydraulic Gradient (cm/cm) 

Comments: 

Laboratory analysis by: T. Bowekatey 

Data entered by: M. Carrillo 
Checked by: J. Hines 
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Dalliel B. Stepilel1s & Associates, Inc. 

Summary of Moisture Characteristics 
of the Initial Drainage Curve 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

Pressure Head 
(-em water) 

o 
9 

37 
75 

510 
8566 

851293 

o 
11 
41 
78 

510 
7037 

851293 

Moisture Content 
(%, em3/em3

) 

43.2 
41.4 
38.5 
28.8 
18.1 
9.3 
1.7 

35.9 
34.3 
33.7 
30.8 
20.6 

9.0 
1.1 



Dalliel B. Steplrells & Associates, I1lc. 

Summary of Calculated Unsaturated Hydraulic Properties 

Sample Number N (dimensionless) 

Anomally Area (80%) 0.0333 1.3048 0.0041 0.4356 

Anomally Area (90%) 0.0092 1.3352 0.0000 0.3536 

) 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Hanging Column/Pressure PlatelThermocouple 

(Main Drainage Curve) 

Job Name: Earth Teeh (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (80%) 
Ring Number: NA 

Depth: NA 

Dry wt. of sample (g): 297.74 
Tare wt., screen & clamp (g): 27.79 

Tare wt., ring (g): 82.45 
Tare wt., epoxy (g): 0.00 

Sample volume (em'): 185.73 

Saturated weight* at 0 cm tension (g): 488.26 
Volume ofwater T in saturated sample (em"): 80.28 

Saturated moisture content (% vol): 43.22 
Sample bulk density (g/em'): 1.60 

Weight* 
DatelTime (9) 

Hanging column: 13-Jul-05 I 15:00 488.26 
20-Jul-05 /12:20 484.90 
26-Jul-05/14:00 479.57 
05-Aug-05/15:10 461.49 

Pressure plate: 15-Aug-05 / 10:45 441.69 

Comments: 

* Weight including tares 
I Assumed density of water is 1.0 g/cm.) 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 

Matrie 
Potential 

(-em water~ 
0.00 
8.50 

37.00 
75.00 

509.90 

Moisture 
ContentT 

{% vol) 
43.22 
41.41 
38.54 
28.81 

18.15 
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Daniel R. Stephens & Associates, Inc. 

Moisture Retention Data 
Water Activity Meter/Relative Humidity Box 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (80%) 
Ring Number: NA 

Depth: NA 

Dry weight" of water activity meter sample (9): 132.50 
Tare weight, jar (g): 112.93 

Sample bulk density (g!cm"): 1.60 

Matric Moisture 
Weight" Potential ContentT 

DatelTime (g) (-cm water) (% vol) 
Water Activity Meter: --=24..:...-.;..A:::;u ... g--=0..;:;5..:...1..:.1.::.3::::;3..:.1 __ 1:..::3:..::3~.6:...;4~ __ 8:;.;5:;.:6;.::6~.3::.-_~9:;.; . .::.34-=--_ 

Dry weight" of relative humidity box sample (g): 67.48 
Tare weight (g): 40.00 

Sample bulk density (g/cm3
): 1.60 

Matric 
Weight" Potential 

DatelTime (9) (-cm water) 
Relative humidity box: 22-Jul-05 I 09:00 67.77 851293 

Moisture 
ContentT 

(% vol) 
1.67 -----------------------------------

Comments: 

.. Weight including tares 

t Assumed density of water is 1.0 g/cm3 

Laboratory analysis by: M. CarrillolT. Sciacca 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Daniel B. Stephells & Associates, Inc. 

Water Retention Data Points 
Sample Number: Anomally Area (80%) 

1.E+06.---------------------o---------,,--------~----------~--------~ x 

1.E+05 

1.E+04 

1.E+03 

1.E+02 

1.E+01 

_~ -----_. _. -__ ---_e. ---..1-- ___________ • _ ••• ______ ~ _. _. _. __ • __ • __ • __ • _ ••• _. _. __ • ____ • _____ • _______ _ 

o 0 
o 0 
• 0 

o 0 

o 0 

o 0 , , . . ••• ___ • ___ • ______ ._. ____ ,. ______________________ ._, _______ ._._. __ • _________ .. _________ • ______________ ... _______ .- __ 0 _______ ._-- _. _________ ._. ____ • ___ •• 

o 0 • 

o 0 

o 0 

o 0 
o • 
o 0 • Hanging column 

... Pressure plate 

• Thermocouple 

• Water activity meter 

XRh box 
---_._--_._-------------;----_._._----------------; ..... --------------------;-------------------.-.--~-.------"------~--------> · , , , · . , , · . . . · . . . · . . . : ... : : 

o 0 0 

o 0 0 

o 0 

o 0 
o 0 

o 0 
o • 
o 0 

o • 
o 0 · . 

o. 0 

• I , , • ---------_._------------.. ----------------------.-0---_. ____ 0 ______ ._. ____ ... ______ • _________________ .. _____________ ._. _____ ._ •• _________ ._. __________ •• 

I , • • 

; ! • i : 

• 

O' • _0- ._. ____ .. ___________ .: ..... ~ ...... ~ ............ : .................. _ ...... :_ .. __ .. __ . _. ___ ..... _ ... ~ ... _. _ .. ~ .. _. __ .... _ . __ ~. ___ .. __ .. _. _____ .... __ . 
: . : : . · . · . · . 

1.E+OO+-~~~~-r~~~~--r_~~~~1_~~~~~~-~~~~~~~~~~ 

o 10 20 30 40 50 60 

Moisture Content (%,cm3/cm3
) 
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Daniel B. Stephefls & Associates, Iflc. 

Predicted Water Retention Curve and Data Points 
Sample Number: Anomally Area (80%) 

1.E+06~~------------------~--------~--------~----------~--------~ x 

1.E+05 -----

1.E+04 

1.E+03 

1.E+02 

1.E+01 

, , ____________________ • __ .... ________________________ ... _______________________ .. ________________________ 4 __________________ • ____________ •• ______________ _ 

· . , , · , 

• Hanging column 
... Pressure plate 

• Thermocouple 
• Water activity meter 
X Rh box 
--Predicted curve 

, , ------- -- --,-" -- --------- -- --- -_. _ . .,--------- -- --- -- - ---- -- -.. ----- -- ------------ --- --~ ---------- _. ---_. -- -----, , · . , , · . 

. .., 
------------------------:-------------------------:.--------------------- --:-------------------------:----------------------·-i------------------------, . 

. , ----- ------ --- ----- -----'- --- - ------ --- --_. --- -- _.'- -_. -- -- -- --- -- --- --- --_ ..... --- ----- -_. ------------... _- - -- ---- --- ----- -----. ~ --_ .. ---_. ----- ---------. . , , , , , . 
, . , , , , . 

1.E+00+-~~~~;_~~~~_r~~~~_+~~~~~r-,.~~~r_~--~~ 

o 10 20 30 40 50 60 

Moisture Content (%,cm3/cm3
) 
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Daniel B. Stephells & Associates, 11ICo 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (80%) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (80%) 
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Dalliel B. Stephells & Associates, Illc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (80%) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (80%) 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Hanging Column/Pressure PlatelThermocouple 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) 
Job Number: LBOS.0143.00 

Sample Number: Anomally Area (90%) 
Ring Number: NA 

Depth: NA 

Dry wt. of sample (g): 330.25 
Tare wt., screen & clamp (g): 27.47 

Tare wt., ring (g): 81.23 
Tare wt., epoxy (g): 0.00 

Sample volume (em"): 184.07 

Saturated weight" at 0 cm tension (g): S06.06 
Volume ofwaterT in saturated sample (em"): 67.11 

Saturated moisture content (% vol): 3S.92 
Sample bulk density (g/em"): 1.79 

Weight" 
DatelTime (g) 

Hanging column: 13-Jul-05 116:20 505.06 
20-Jul-OS 112:20 502.08 
26-Jul-05/14:05 500.89 
15-Aug-05/1S:10 49S.71 

Pressure plate: 15-Aug-05 /10:45 476.84 

Comments: 

" Weight including tares 
1 Assumed density of water is 1.0 g/cm~ 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 

Matrie 
Potential 

(-em water) 
0.00 
10.70 
41.00 
78.00 

S09.90 

Moisture 
ContentT 

{% vol) 
35.92 
34.30 
33.65 
30.84 

20.58 



) 

Daniel B. Stephens & Associates, lite. 

Moisture Retention Data 
Water Activity Meter/Relative Humidity Box 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (90%) 
Ring Number: NA 

Depth: NA 

Dry weight* of water activity meter sample (g): 159.46 
Tare weight, jar (g): 112.85 

Sample bulk density (g/em"): 1.79 

Matrie Moisture 
Weight* Potential ContentT 

DatelTime (g) (-em water) (% vol) 
Water A ctivity Meter: -.,;;;;;2,;;;"9-,.;;"A.;,;;;u""'9...;;-0""'5.....;.1...,;1"""O"":O""'O_----:...16;;,,;1;,,;,,. 7;"";9'--_----:...70,;;;,,3;;,,;6;;,;;,.6"--__ ,;;;,,8.;,;;,9,;;,,,7_ 

Dry weight* of relative humidity box sample (g): 77.58 
Tare weight (g): 38.81 

Sample bulk density (g/cm3
): 1.79 

Matrie Moisture 
Weight* Potential ContentT 

DatelTime (g) (-em water) (% vol) 
Relative humidity box: _0_3-_A_u~g-_0..;.,5_'_1 0 __ :_1_5 __ 7_7_.8_1 ___ 8 __ 5;,..1_2..;.,9 __ 3 ___ 1_.0_6_ 

Comments: 

* Weight including tares 

t Assumed density of water is 1.0 glcm3 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Dalliel B. Stephens & Associates, Illc. 

Water Retention Data Points 
Sample Number: Anomally Area (90%) 
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Dalliel B. Stephells & Associates, Illc. 

Predicted Water Retention Curve and Data Points 
Sample Number: Anomally Area (90%) 
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Dalliel B. Stephens & Associates, Illc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (90%) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (90%) 
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Daniel B. Stephells & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (90%) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (90%) 
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Dalliel B. Stephells & Associates, Illc. 

Summary of Calculated Unsaturated Hydraulic Properties with Gravel Corrections 

Sample Number 

Anomally Area (80%) 

Anomally Area (90%) 

\ 
) 

Ksat 

2.0E-03 

7.BE-05 

N (dimensionless) 

1.3048 0.1567 0.0040 

0.0092 1.3352 0.1769 

0.4267 
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Daniel B. Stephens & Associates, Inc. 

Gravel Correction Data Sheet 
Job name: Earth Tech, Inc. 

Job number: LB05.0143.00 
Sample Name/Number: Anomally Area (80%) 

Split: #4 

Uncorrected input values 

Mass (coarse)(g): 84.64 

Mass (fines)(g): 2450 

Dry bulk density (fines )(g/cm3
): 1.6 

Density (coarse)(g/cm3
): 2.65 

Ksat value (fines)(cm/sec): 2.0E-03 

Theta initial (fines): 0.1600 

Theta saturated (fines): 0.4356 

Theta residual (fines): 0.0041 

*Theta initial (coarse): 0 

*Theta saturated (coarse): 0 

*Theta residual (coarse): 0 

*Volume (coarse voids)( cm3
): 0 

Corrected Values 

Density (composite )(g/cm3
): 1.62 

Ksat composite(cm/sec): 2.0E-03 

Theta initial composite: 0.1567 

Theta saturated composite: 0.4267 

Theta residual composite: 0.0040 

Volumetric fraction of fines in composite: 0.980 

Volumetric fraction of coarse in composite: 0.020 

Volumetric fraction of voids in composite: 0.000 

Volume (fines){ cm3
): 1531.25 

Volume (coarse)(cm3
): 31.94 

Volume (composite)( cm3
): 1563.19 

Comments: "Values will be zero if the coarse fraction is assumed to hold no water in pores. 

Date: 9/1/05 

Data entered by: D. O'Dowd 
Checked by: J. Hines 
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Daniel B. Steplrens & Associates, Illc. 

Moisture Retention Data 
Hanging Column/Pressure PlatelThermocouple 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) Dry wt. of sample (9): 297.74 
Job Number: LB05.0143.00 Tare wI., screen & clamp (9): 27.79 

Sample Number: Anomally Area (80%)(Gravel Corrected) Tare wt., ring (g): 82.45 
Ring Number: NA Tare wI., epoxy (g): 0.00 

Depth: NA Sample volume (cm~): 185.73 

Saturated weight* at 0 cm tension (g): 488.26 
Volume ofwaterT in saturated sample (cm"'): 80.28 

Saturated moisture content (% vol): 43.22 
Sample bulk density (g/em~): 1.60 

Weight" 
Daterrime ~g) 

Hanging column: 13-Jul-OS 115:00 488.26 
20-Jul-05 /12:20 484.90 
26-Jul-05 /14:00 479.57 
05-Aug-05/1S:10 461.49 

Pressure plate: 15-Aug-05/10:45 441.69 

Comments: 

.. Weight including tares 
I Assumed density of water is 1.0 g/cm~ 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 

Matric 
Potential 

(-em water) 
0.00 
8.50 

37.00 
75.00 

509.90 

Moisture 
ContentT 

(% vol) 
43.22 
41.41 
38.54 
28.81 

18.15 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Water Activity Meter/Relative Humidity Box 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (80%)(Gravel Corrected) 
Ring Number: NA 

Depth: NA 

Dry weight* of water activity meter sample (g): 132.50 
Tare weight, jar (g): 112.93 

Sample bulk density (g/cmJ): 1.60 

Matric Moisture 
Weight* Potential ContentT 

DatelTime (g) (-cm water) (% vOl) 
Water Activity Meter: -=24..:...-.:...;A:.::,u9w.,-..::,0.:::..5 ";,,,/..:...13;:;,,;:.:::..31"-----'-1.:::..33;:;,,; • .:::..64"--_--=-85::..;6:;,:6:..:..:.3"--_-......;9:;,;,. 3;:;",4~ 

Dry weight* of relative humidity box sample (g): 67.48 
Tare weight (9): 40.00 

Sample bulk density (g/cmJ
): 1.60 

DatelTime 
Relative humidity box: 22-Jul-05 / 09:00 

Weight* 
(g) 

67.77 

Matric 
Potential 

(-cm water) 
851293 

Moisture 
ContentT 

(% vol) 
1.67 ------------------------------------------

Comments: 

* Weight including tares 

t Assumed density of water is 1.0 g/cm3 

Laboratory analysis by: M. CarriliolT. Sciacca 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Water Retention Data Points 
Sample Number: Anoma/ly Area (80%)(Gravel Corrected) 
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Dalziel B. Stephens & Associates, Inc. 

Predicted Water Retention Curve and Data Points 
Sample Number: Anomally Area (80%)(Grave/ Corrected) 
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Daniel B. Stephens & Associates, Illc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (80%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (80%)(Gravel Corrected) 
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Dalliel B. Stephens & Associates, Illc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (80%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (80%)(Grave/ Corrected) 
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Dalliel B. Stephells & Associates, JIIC. 

Gravel Correction Data Sheet 
Job name: Earth Tech, Inc. 

Job number: LB05.0143.00 
Sample Name/Number: Anomally Area (90%) 

Split: #4 

Uncorrected input values 

Mass (coarse){g): 84.64 

Mass (fines){g): 2450 

Dry bulk density (fines)(g/cm\ 1.79 

Density (coarse)(g/cm3
): 2.65 

Ksat value (fines)(cm/sec): 8.0E-05 

Theta initial (fines): 0.1810 

Theta saturated (fines): 0.3536 

Theta residual (fines): 0.0000 

*Theta initial (coarse): 0 

*Theta saturated (coarse): 0 

*Theta residual (coarse): 0 

*Volume (coarse vOids)(cm3
}: 0 

Corrected Values 

Density (composite}(g/cm3
): 1.81 

Ksat composite(crnlsec}: 7.8E-05 

Theta initial composite: 0.1769 

Theta saturated composite: 0.3455 

Theta residual composite: 0.0000 

Volumetric fraction of fines in composite: 0.977 

Volumetric fraction of coarse in composite: 0.023 

Volumetric fraction of voids in composite: 0.000 

Volume (frnes){cm\ 1368.72 

Volume (coarse){cm3
): 31.94 

Volume {composite)(cm\ 1400.65 

Comments: ·Values wifl be zero if the coarse fraction is assumed to hold no water in pores. 

Date: 9/1/05 

Data entered by: D. Q'Dowd 
Checked by: J. Hines 
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Daniel B. Step/tens & Associltte.f, [IIC. 

Moisture Retention Data 
Hanging ColumnlPressure PlateIThermocouple 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) Dry wt. of sample (g): 330.25 
Job Number: LBOS.0143.00 Tare wt., screen & clamp (g): 27.47 

Sample Number: Anomally Area (90%)(Gravel Corrected) Tare wt., ring (g): 81.23 
Ring Number: NA Tare wI., epoxy (g): 0.00 

Depth: NA Sample volume (cm~): 184.07 

Saturated weight* at 0 em tension (g): S06.06 
Volume ofwater T in saturated sample (cm"): 67.11 

Saturated moisture content (% vol): 35.92 
Sample bulk density (g/cm"): 1.79 

Weight* 
DatelTime (~) 

Hanging column: 13-Jul-OS/16:20 505.06 
20-Jul-OS/12:20 502.08 
26-Jul-OS /14:0S SOO.89 
1S-Aug-OS /15: 10 49S.71 

Pressure plate: 1S-Aug-OS/10:4S 476.84 

Comments: 

• Weight including tares 
I Assumed density of water is 1.0 g/cm~ 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 

Matric 
Potential 

(-cm water) 
0.00 
10.70 
41.00 
78.00 

S09.90 

Moisture 
Content1 

(% vol) 
35.92 
34.30 
33.6S 
30.84 

20.S8 



"\ 
j 

Daniel B. Stephens « Associates, I11c. 

Moisture Retention Data 
Water Activity Meter/Relative Humidity Box 

(Main Drainage Curve) 

Job Name: Earth Tech (6-05) 
Job Number: LB05.0143.00 

Sample Number: Anomally Area (90%)(Gravel Corrected) 
Ring Number: NA 

Depth: NA 

Dry weight" of water activity meter sample (g): 159.46 
Tare weight, jar (g): 112.85 

Sample bulk density (glcm"): 1.79 

Matric Moisture 
Weight" Potential ContentT 

DatefTime (g) (-cm water) (% vol) 
Water Activity Meter: -=2.::..9-..:...A.:.=u.,;;z.g-...::0~5..:../~1..:;.0=-=:0~0 __ 1.:....:6:....:1..:..;. 7:....:9=---_--=-70;;..:3::..:6:..:..6~ __ 8;;..: . ..:;.9.:...7_ 

Dry weight" of relative humidity box sample (g): 77 .58 
Tare weight (g): 38.81 

Sample bulk density (g/cm3
): 1.79 

DatefTime 
Weight" 

(g) 
77.81 

Matric 
Potential 

(-em water) 
851293 

Moisture 
ContentT 

(% vol) 
1.06 Relative humidity box: 03-Aug-05/10:15 

----~------------------------------------

Comments: 

.. Weight including tares 

t Assumed density of water is 1.0 g/cm3 

Laboratory analysis by: M. Carrillo 
Data entered by: R. Gurule 

Checked by: J. Hines 
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Dalliel B. Stephells & Associates, Inc. 

Water Retention Data Points 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, II/c. 

Predicted Water Retention Curve and Data Points 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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DalZiel B. StephelZs & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Anomally Area (90%)(Gravel Corrected) 
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Dlllliei B. Step/tellS & Associates, Illc. 

Ory Bulk Oensity: 

Moisture Content: 

Calculated Porosity: 

Saturated K: 
Constant Head: 

Hanging Column Method: 

Pressure Plate Method: 

Water Potential Method: 

Relative Humidity Box: 

Calc. Kunsat: 

Course Fraction (Gravel) 
Correction (calc): 

Tests and Methods 

ASTM 04531; ASTM 06836 

ASTM 02216; ASTM 06836 

Klute, A. 1986. Porosity. Chp.18-2.1, pp. 444-445, in A. Klute (ed.), Methods of Soil 
Analysis, American Society of Agronomy, Madison, WI 

ASTM 0 2434 (modified apparatus) 

ASTM 06836; Klute, A. 1986. Porosity. Chp.26, in A. Klute (ed.), Methods of Soil 
Analysis, American Society of Agronomy, Madison, WI 

ASTM 06836; ASTM 02325 

ASTM 06836; Rawlins, SL and G.S. Campbell, 1986. Water Potential: Thermocouple 
Psychrometry. Chp. 24, pp. 597-619, in A. Klute (ed.), Methods of Soil Analysis, Part 1. 
American Society of Agronomy, Madison, WI. 

Karathanasis & Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soil 
Clays.SSA Journal 46:1321-1325 

ASTM 06836; Soil Sci. Soc. Am. J.1980 44:892-898 

ASTM 04718; Bouwer, H. and Rice, R.C. 1984. Hydraulic Properties of Stony Vadose 
Zones. Groundwater Vol. 22, NO.6 
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PARnCLE - SIZE ANALYSIS of SOILS 
ASTM D422 

Terate$t labs. Inc . 

Project Name: MCAS EJ Toro (era 74/ Anomaly Area 3) Tested By: ACS 

Project No.: 37380--0030-02 Input By: LF 

Remarks: Composite Checked By LF 

Sample No.: 0037 Depth (ft.) N/A 

Sample Description: Brown silty sand (SM) with lumps of clay 

Calculation of Dry Weights Whole SClmple Sample 
PaSSing #4 Moisture Contents 

Container No.: 790 RX21 Wt. Air-Dry Soli + Container 

Wt. A1r~DIY Soil + Cont. 4080.40 667.72 Wt. Dry Soli + Container 

Wt. of Container 0.00 74.21 Wt. of Container 

Dtv wt. of Soil 4080.40 593.51 Moisture Content{% 1. 

Container No.: 

Passing #4 Material Wt. of Dry Soli + Container . (9) 
After Wet Sieve Wt. of Container (g) 

Dry Wt. of Soil Retained on # 200 'Sieve (g) 

U. S. Sieve Size Cumulative Weight of Dry Soil Retained 

_(In.) (mm) Whole Sample Sample Passing #4 

6" 152.400 

3" 75.000 0.0 

11/2 37.500 0.00 
3/4'1 19.000 41.94 

3/8" 9.500 78.07 

#4 4.750 125.14 

#8 2.360 9.65 
#16 :u.ao 41.19 

#30 0.600 112.37 

#50 0.300 226.80 

#100 0.150 344.05 

#200 0.075 429.79 

PAN 

GRAVEL: 3 0/0 Uquld Umit: NA 
SAND: 70 0/ 0 Plastic Umlt 

FINES: 27 0/ 0 Plasticity Index: 
GRP. SYMBOL: SM CU "" 060/010 

Cc=(030)2/(060*D10) 

Remarks: 

PAGE 03 

Date: 06/10/05 
Date: 06/1S/05 

Sample Sample 
Retained #4 Passing #4 

0.00 0.00 

0.00 0.00 

1.00 1.00 

0.00 0.00 

RX21 

508.10 

74.21 

433.89 

Percent Passing 
(0/0) 

100.0 

99.0 

98.1 

96.9 

95.3 

90.2 

78.6 

59.5 

40.7 

26.7 
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For cIassIIIca1Ion of line-gnliflSd 
soils and lIne-pned fractiQn of 

&40 C03rse-gr.!llned &OiIa C,",arOH 

= 
'A'Llne 

'0 
.s 30 
b CLQrOL 
15 
j 20 

/ A. 

10 MHorOH 
7 /' d-'" 7' • MLorot. 
0 1/ 

0 10 20 30 40 50 5Q 70 80 90 100 
Liquid Limit (LL) 

I GRAVEL 

I SAND 

I 
FINES I COARSE I FINE CRSE I MEDIUM I ANE SIlT 

U.S. STANDARD SIeve OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0· 11/2" 3/4" 3/S" lot #B #16 130 #50 #100 #200 

100 

re. "'-90 ----

80 -- - --
i\ I 

70 -_. -- - ._- -_._--- .... -.... ..... -- ---_. .... __ .. _- - ~ _ ............ _ ..... .... , .......... -- -- --- ..... ,"----

!c --.~ " 60 . , .. . __ ., ...... .-. _ ..... _--- - ...... .... ... - --.... - ..... __ ... -.... . .... _-_ ... _ ..... . ............. ..... ........ --- .. -... -.-.. 

~ 1\ ~ 50 
~ 

f\ u.I 

~ 40 ...... . +.- _ .. ,.-..... - ...... ,_ .... -....... " ... ' ... -.. --. ............ -.---- .•. -!-Y' 
_ . .--.... . .. - ._.- -- .---r-'--'-'---... 

:z 
IU 30 . ~ ... ... ... ........ "' ... . -- -- ...... - . _ .. ~. - ----.,.,~, ... -l- i-- , ............ ....... _ ...... - .- ---t-o . .. " ............ ... _ .. _ ......... u a:: w a. 

20 

10 - -

0 

100.000 10.000 1.000 0_100 0.010 
PARTICLE - SIZE (mm) 

Remarks: Sample No.: Depth (ft.) Soil Type GR:5A:FI ll,PL,PI 

Composite 0037 N/A SM 3:70:27 NA" 

Soli Description: Brown silty sand (SM) with lumps of day 

f1I Projed: No.: 37380-0030-02 
ATTERBERG UMITS, 

PARl1CLE - SIZE CURVE MCAS EI Toro (CTO 74 I Anomaly Area 3) 
Teratast . .Labs, Jnc. .ASI'M D 4318, .0.422 

• "I ..... .,.ON .,..0 .... ~O ... Aln 06-05 
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• TI)fat$$t Labs, Inc. 
,. '.1 •• ' ••• ~.I" '''''''-WI 

MODIFIED PROCTOR COMPACTION TEST 
ASTM D1S57 

Project Name: MOO EI Toro (CT'O 74/ Anomaly Area 3) Tested By : GEB Date: 06/10/0S 

Project No.: 37380026502 Input By: ----:;;LF;;........ __ Date: 06/15/0S 
Remarks: Composite Depth (ft.) ...:.;N:,r..:/A~_~ __ _ 

Sample No,: ,..:;:;LK:.:.;5:;,;:;3.:;..7 __ _ 

Soil Identification: Brown silty sand (SM) with lumps of day 

Preparation Method: [i] Moist 

D Dry 
Mold Volume (ft3) 0.03324 

TESfNO. 1 2 
Wt Compacted Soli + Mold (g) 3550.0 3682.0 

Weight of Mold (q) 1680.0 1680.0 

Net Weight of Soil .(g) 1870.0 2002.0 

Wet Weight of Soil + Cont. (q) 483.20 486.00 

Dry Weiaht of Soil + Cont. . (g) 458.90 452.20 

Weight of Container (g) 51.70 47.90 

Moisture Content (%) 5.97 8.36 

Wet Density (pcf) 124.0 132.8 

Dry DensItY (pd) 117.0 122.5 

0.0 5.0 

00 Mechanical Ram 

D Manual Ram 
Ram Weight = 10 lb.; Drop;;;;: 18 In. 

3 4 5 6 

3765.0 3702.0 

1680.0 1680.0 

2085.0 2022.0 

519.30 457.70 

475.00 412.60 

52.60 54.10 

10.49 12.58 

138.3 134.1 

125.2 119.1 

\ 1\ , I I I I 
gP. OFt _ 2.118 _ 

\ ~ :c -- 5P. GR. - 2.70 

~ \- ..-
SP.GA ... 2.7S -

\ 1\ 
~ \ \ 

/ ~ 1\ \\ 
J \ \\\ 

II 1 1\ \ 
j ~ \ \ 

I 1\ \ \ 
If ~ \\ 

I \ 1\ 
I .\ ~\ 

\ \ i\ 
1\ \ 
\\~ 

1\ \ 
\ \ 
\ 
\ 

-
-

\ 
i\ 

10.0 

Moisture Contont (%) 
15.0 20.0 
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FAX TRANSMITrAL 

The attached documents may contain' confidential information. This information is intended 
solely for use by the individual or entity named as tho ·~ecipicnf· below. If you are not the 
intended recipien~ be aware that disclosure, copying, distribution, or use of the contents of this 
transmission is prohibited. If you have received this transmission iri mor, please notify us by 
telephone. imm¢l8tely so ~e may arrang~ to retrieve thia transmission at no cost to you. 

DATE: 7-.z.2. - tJ5 PRomcrNUMBER: y 7.3 }fLJ 

RECIPIENT: 

COMPANY: 

.FAXNUMBBR: 'y,::z - '1"''''1-:'%/& '1 J~ ~ - 9j" /- Z9/~ 

SENDER: 4-:::: ~ 
SUBJECf: 

COMMENTS: 

2 =&... tP~~~A:,,· . . ~~ ~;L 

If you do not receive ~ pages (including cover·page), 
Please call us as soon ItS possible @ (949) .2S~-S922. 

17781 Cowan 
Irvine, CA 92614 
(949) 25],,5922 Fax (949) 263-8843 . Leighton Consulting, Inc. 

A L.,aH1'o" .. "OUIt aO .... A ..... 



"'-\ 

! 

i 

'\ 

1 
L __ ~'. 

07/22/2005 09:15 9497241557 TERATEST LABS PAGE 02 

Page 10ft I 

Las Fruth 
= --- 1"'- ~"""W"= 

From: Millett, Marcus [Marcus.Mlllett@earthtech.com} 

Sant: Thursday. July 14, 2005 5:01 PM 

To: 'Les Fruth' 
Subject: RE: Penn Tests 

Please consolidate at 5 psi 

From: Les Fruth [mallto:lfruth@leightonconsultlng.com] 
Sent: Thursday, July 14, 2005 4:43 PM 
To: 'Millett, Marcus' 
Subject: RE: Perm Tests 

What effective stress do you want those consolidated at? 

--Original Message--
From: Millett, Marcus [mailto;Marcus.MIllett@earthtech.c:om] 
Sent: Thursday, July 14, 2005 3:33 PM 
To: 'lfruth@leightonconsulting.com' 
SUbject: Perm Tests 

Les, 

- $11'''';c'''r -'k" '(--

- ~ !':: . 

Please Hex wall perform perms (ASTM D5064) on soli sample lK537 at 80% and 90% percent 
relative compaction at 2% above optimum moisture. Feel free to contact me if you have 
questions. 

Marcus Millett 
Project Engineer 
Earth tech, Inc. 
300 Oceangate, Suite 700 
(562) 951-2372 phone 
(562) 499-4129 fax 
(562) 673-9909 cell 
marcus.millett@earthtech.com 

This e·mail is intended to be delIvered only to the named addressee(s) and may contaIn 
information that Is confidential and proprietary. If this Information is received by anyone other than 
the named addressee(s), the reclpfent(s) should immediately notify the sender by e-mail and 
promptly delete the transmitted material from your computer and server. In no event shall this 
material be read, used. stored, or retaIned by anyone other than the named addressee(s) without 
the express written consent of the sender or the named addressae(s). 

,..., 

This e-maIl ;s intended to be delivered only to the named addressee(s) and may contain information that is 
confldent/aland proprietary. If this information is received by anyone other than the named addressee{s), the 
I8c/pient{s) should Immediately notify the sender by &-mall and prompUy delete thfJ transmitted material from 
your computer and server. In no evant shall this material be read, used, stored, or Mlalned by anyone other 
than the named addressee(s) without the express written consent olthe sender or the named address8fJ(s). 

7/1512005 



'\ 
I 

. I 

", / 

07/22/2005 09:16 9497241557 TERA TEST LABS 

.- SATURATED HYDRAULIC CONDUCTIVITY 
FALUNG HEAD MElliOD 

Teratest Labs, Inc. ASTM 0 S084 
......... ., .... "0." .~", ... Iit~ 

Project Name: Former MCAS EI Toro l Anomal~ Area 3l ero 14 Tested by: RA 

Project No,: 37380-0030-02 Input By: RA/LF 
Remarks: Composite Sample Type: 

Sample No.: 0037 Depth (in) NA 

Soil Description: Brown silty sand (SM) with lumps of clay 

INITIAL CONDmON 

1 2.501 

Diameter (in) 
2 2.500 

3 2.502 

Average 2.501 

1 3.010 

Height (In) 
2 3.00B 

3 3.009 

Average 3.009 

Moisture Content (%) 12.49 

wt. Wet Sample + Container (9) 200.72 

Wt. Dry Sample + Container (g) 184.86 

'Nt. Container ((1) 57.85 

Density and Saturation 

Wt. Wet sample + Container (g) 438.00 

Wt. ContaIner (g) 0.00 

Wet Density (pet) 112.9 

Dry Density (pet) 100.3 

Void Ratio 0.680 

Total Porosity 0.405 

Pore Volume (ee) 98.0 

% Saturation 49.6 

PAGE 03 

Date: 07/16/05 

Oate: 01/22/05 
Remold to 80% RC @ 

Opt. +2% 

ANALCONomON 

2.500 

2.480 

2.495 

2.492 

3.000 

3.001 

3.002 

3.001 

22.63 

554.10 

465.98 

76.56 

554.10 

76.56 

124.3 

101.4 

0.663 

0.399 

95.6 

92.2 

Speclt1c Gravitv Gs (Assumed) = 2.70 

Back Pressure Saturatiort 

B Value (%) = 98 

i Consolidation 

Cell Pressure (psi) "" 

BaCK Pressure(psi) = 
Effective Pressure = 

94.85 

89.80 

5.05 

Burette Area (sq. In.)­

Initial Burette Ht.(on)= 

0.037 

2.0 

.5 
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SATURATED HYDRAuLIC CONDUCTIVITY 
FAUlNG HEAD METHOD (ASTM D S084 ) 

/ 

................... " ..... .,. 
Project Name: 

Former MCAS EI Tcro 1 Anomaly Area 3 
I cr074 Cell Pressure: 94.85 psi InTtial Sample Height: 3.0090 in 

Project No: 37380-0030-02 Bottom Pressure (Pb): 90.80 psi Inftia'i Area of Sa mple: 4.9127 In.2 

Remarks: Composite Tap Pressure {Pt): 89.80 psi Anal Sample Ht. '* (l): 3.0046 in 
Sample No.: lK537 ConsoIidatron Pressure: 5.05 psi Final Sampfe Area'" (A): 4.8981 fn.l 

Depth{ft): NA Burette Area (influent) (Ai): 0.381 In.2 

Sample Type: Remold to 80% RC@Opt. +2% Burette Area (effluent) (Ao): 0.393 In.2 

SOU Description: Brown silty sand (SM) with lumps Vol. Change During Cansol.: 0.066 in.3 
of clay * After Consolidation 

Incremental Water Height Water Height Uncorrected Corrected 

Date TIme BapsedTune Temperature Influent effluent Hydraulic Conductivity Inflow Rate I RESULlS 
(min.) {t} (OC) Burette (hi) Burette (110) Condudivity at 20 OC Outflow Rate 

(min) (em) (an) (em/sec) (an/sec) 

21-JuJ-{)S 08:33:00 0 28.0 2.2 Initial Reading Hydraulic Conductivity 

21-JuI-oS 08:34:00 1 22.5 25.0 5.4 3.3E-04 3.2E-04 0.91 (em/sec) 

21-Jul-oS 08:35:00 1 22.5 22.5 7.B 2.BE-04 2.7E-04 1.01 Average of Last 4 1.4E-04 
21-Jul-DS 08:36:00 1 22.5 20.5 9.9 2.5E-G4 2.3E-04 0.92 Readings 

21-Jul-DS 08:37:00 1 22.5 18.8 11.5 2.1E-G4 2.0E-Q4 1.03 Upper limit 1.7E-Q4 

21-JuJ-oS 08:38:00 1 22.5 17.3 13.0 2.0E-04 1.9E-Q4 0.97 L.owerLlmlt 1.0E-G4 

21-Jul-oS 08:39:00 1 22.S 16.0 14.5 1.9E-D4 1.BE-Q4 0.84 Remarks 

21-Jul-DS 08:40:00 1 22.5 14.7 15.7 1.8E-04 1.7E-<J4 1.05 

21-Jul-DS 08:41:00 1 22.5 13.5 17.0 1.8E-04 1.7E-<H 0.89 

21-Jul-DS 08:43:00 2 22.5 11.3 19.3 1.BE-04 1.7E-04 0.93 

21-Jul-DS 08:45:00 2 22.5 9.6 21.0 1.4E-04 1.3E-Q4 0.97 

21-Jul-DS 08:47:00 2 22.5 8.1 22.5 1.3E-04 1.2E-04 0.97 

21-Jul-DS 08:49:00 2 22.5 6.8 24.0 1.3E-04 1.2E-Q4 0.84 

k=AJAo.Lln(hljh2)/(A.t.(Ai+Ao) where h1/ h2= ((Pb-Pt)/Y+{hi-ho) at to{change In hi + change in he) attl and t2 
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SATURATED HYDRAUUC CONDUCTIVITY 
FALLING HEAD METHOD 

Teratest Labs. Ihe. 

Project Name: 

Project No.: 
Remarks: 

Sample No.: 

ASTM DS084 

Former MCAS 8 Toro I Anomaly Area 3/ era 74 

31380·0030·02 

Com~lte 

0037 

Tested by: _...:..RA::....:....-_ Date: 07/16/05 

Input By: RA /LF Date: 07/22/05 
Sample Type: Remold to 90% RC @ 

Opt. +2% 
Depth (In) _...;NA:..:....:...._ 

Soli Description: Brown silty sand (SM) with lumps of clay 

INITIAL CONOmON FINALCONomON 
1 2.502 2.503 

2 2.501 2.502 
Diameter (in) 

3 2.502 2.503 

Average 2.502 2.503 

1 3.012 3.020 

Height (in) 
2 3.015 3.021 

3 3.014 3.023 

Average 3.014 3.021 

Moisture Content (%) 12.49 11.68 

Wt. Wet Sample + Container (9) 200.72 595.70 

Wt. Dry Sample + Container (9) 184.86 518.21 

Wt. Container (g) ~.8S 79.87 

Density and Saturation 

wt. Wet Sample + Container (9) 492.00 595.10 

wt. Container (9) 0.00 79.81 

Wet Density (pet) 126.5 132.2 

Dry Density (pd) 112.5 112.4 

Void Ratio 0.499 0.500 

Total Porosity 0.333 0.333 

Pore Volume (ee) 80.8 81.2 

% saturation 67.6 95.4 

Specific Gravltv Gs (Assumed) ". 2.70 

Bade Pressure S4l~raHon 

BValue(%) "" 9S 

Consolidation 

Cell Pressure (psI) = 93.82 Burette Area (sq. In.)"" 0.037 

Back Pressure(psl) = 88.85 Initial Burette Ht.(an)= 5.2 

EffectiVe Pressure (osn ::::: 4.97 Rnal Burette Ht.(cm)::::: Jl.1 
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SATURATED HYDRAul.lC CONDUCTIVITY 
FAWNG HEAD METHOD (ASTM D SD84 ) 

.\e ................ ,. •• ., 

Project Name: Farner MCAS EI Toro I Anomaly Area 3 
I eTO 74 Cell Pressure: 93.82 psi IniIJal Sample Height: 3.0137 in 

Project No~ 37380-0030-02 Bottom Pressure (Pb): 90.78 psi Inltfal Area of Sampte: 4.9153 in. 2 

Remarks: Composite Top Pressure (Pt): 88.85 psi Anal Sample Ht. * (l): 3.0108 In 

Sample No.: 0037 Consolidatioo Pressure: 4.97 psf flnal Sample Area* (A): 4.9059 in."l 

Depth(ft}: NA Burette Area (influent) (AI): 0.408 In.2 

Sample Type: Remold to 90% RC @ Opt. +2% Burette Area (effluent) (Ao): 0.389 fn.:Z 

Soil Description: Brown silty sand (SM) with lumps Vol. Change During Consol.: 0.042 11.3 

afday * Alter Consolidation 

]naemental WatEr Helght Water Height Uncorrected ConecI:ed 

Date llme Elapsed lime Temperablre Inftuent Effluent Hydraulic Conductivity Inflow Rate I RESULTS 
(min.) (t) (OC) Burette (hi) Burette (ho) Conductivity at 20 OC Outflow Rate 

(min) (an) (em) (an/sec) (an/sec) 

21-Jul-GS 08:22:00 0 27.4 1.B Initial Reading Hydraulic Conductivity 

21-Jul-oS 08:25:00 3 22.5 25.6 3.8 4.1E-OS 3.9E-OS 0.94 (cm/sec) 

21-Jul-OS 08:28:00 3 22.5 24.1 5.3 3.3E-QS 3.1E-QS 1.05 Average at Last 4 2.2E-OS 
21-Jul-oS 08:31:00 3 22.5 22.9 6.6 2.8E-OS 2.7E-QS 0.97 Readings 

21-Jul-oS 08:35:00 4 22.5 21.2 8.4 3.0E-{)S 2.8E-QS 0.99 UpperUmit 2.7E-05 

21-Jul-GS OB:40:oo 5 22.5 19.2 10.5 2.ge-OS 2.7E-05 1.00 towerUmlt 1.6E-oS 

21-Jul-{)S 08:46:00 6 22.5 17.3 12.6 2.4E-OS 2.3E-OS 0.95 Remar1G 

21-JuJ-GS 08:52:00 6 22.6 15.3 14.8 . 2.6E-QS 2.SE-oS 0.95 

21-JuJ-QS 09:04:00 12 22.6 11.8 18.4 2.3E-QS 2.2E-QS 1.02 

21-Jul-DS 09:14:00 10 22.7 9.2 21.2 2.2E-oS 2.1E-OS 0.97 

21-Jul-oS 09:24:00 10 22.7 6.7 23.8 2.2E-OS 2.0E-OS 1.01 

k=A1.Ao.LIn(hUh2)J(A.t.(A! +Aa») where hI, h2= ((Pb-Pt)/y+{hf-ho) at to-(change in hi + change In he) at t1 and t2 
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Ms. Nicole Moutoux 
Remedial Project Manager 

OEPARTMENi OF iHE NAVY 
SOUTh'\'J!Sl DM~lmJ 

tlt.'I1Al. FAC)'I..fTlE!l D~WlI];rmm COlUWm 
12:' l'Acme I-DCHWAY 

SA!'J OJECO. CA Oj1~. Sl~ 

U.S. Environmental Protection Agency 
Region IX 
75 Hawthome Street, Mail Code STD-8-2 
San Francisco, CA 94105 

Mr. Tayseer Mahmoud 
Remedial Project Manager 
California Department of Toxic Substances Control 
Office of Military Facilities 
5796 Corporate Ave. 
Cypress, CA 90630 

Mr. John Broderick 
Remedial Project Manager 
California Regional Water Quality Control Board 
3737 Main Street, Suite 500 
Riverside, CA 92501 

Fellow Federal Facility Agreement (FFA) Representatives: 

5090 
Ser 06CC.AP/0665 
June 24, 2004 

Subj: PROPOSED LANDFILL GAS CONTROL MEASURES AND POSTCLOSURE 
LAND USE AT INSTALLATION RESTORATION PROGRAM (IRP) SITE 3, IRP 
SITE 5, AND ANOMALY AREA 3, FORMER MARINE CORPS AIR STATION, 
EL TORO, CALIFORNIA 

The Navy has recently discussed and reached agreement with the Califomia 
Integrated Waste Management Board (CIWMB) and California Department of Toxic 
Substances Control (DTSC) and other FFA Signatories regarding proposed engineering 
and institutional controls pertaining to landfill gas control measures at Installation 
Restoration Program (IRP) Site 3 (Original Station Landfill), IRP Site 5 (Perimeter Road 
Landfill), and Anomaly Area 3 at the former Marine Corps Air Station (MCAS) EI Toro. 
The agreement is based on the results of landfill gas investigations at the three sites, 
anticipated postclosure land use, the Navy's consultation with representatives of 
CIWMB and DTSC at a meeting on December 4, 2003, and subsequent discussions 
with CIWMB and our fellow FFA representatives via e-mail, letter, telephone 
conferences on February 5 and 18, 2004, and a Base Realignment and Closure (BRAC) 
Cleanup Team (BCT) meeting on April 1, 2004. 
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5090 
Ser 06CC.AP/0665 
June 24, 2004 

The proposed engineering and institutional controls will be incorporated into the 
appropriate Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) documents (e.g., FS Addendum and revised Draft Proposed Plan for IRP 
Sites 3 and 5) for review and comment by fellow FFA Signatories. The Proposed Plan 
will then be published for public review and comment following regulatory concurrence. 
This letter memorializes the concepts discussed at the aforementioned meetings; as is 
appropriate and customary, details will be worked out in the post-ROD deliverables. 

Based on the site history and environmental setting of the landfills, the nature and 
volume of the wastes, and the results of landfill gas investigations, the Navy requested 
guidance from CIWMB conceming regulations on postclosure land use on and around 
landfill sites. In a letter to the Navy dated April 20, 2004, regarding postclosure land use 
at IRP Sites 3 and 5 and Anomaly Area 3, CIWMB noted the Navy's proposal for final 
covers at the landfills, the proposed 100-foot buffer zone between the landfill footprint 
and the landfill property boundary, and proposed compliance gas monitoring, and stated 
the following: 

Current CIWMB regulations prescribe development standards for postclosure 
land uses on and within 1,000 feet of a landfill footprint [Title 27, Califomia Code 
of Regulations, Section 21190 (27 CCR 21190)]. These regulations do not 
prohibit development but contain standards that are designed primarily to prevent 
damage to the environmental control systems at a closed landfill and to protect 
the public health and safety from landfill gas migration. However, these 
regulations are only applicable to "onsite" development within 1 ,000 feet of a 
landfill footprint. Therefore, neither the Board, nor the Solid Waste Local 
Enforcement Agency, can enforce these regulations outside the established 
property boundary of the disposal site avan if tha proposed davelopment is less 
than 1,000 feet from the landfill footprint. Therefore, the requirements of 27 CCR 
21190 are not applicable to development outside of the above-described 100-foot 
buffer zone. 

To address the underlying concern of potential landfill gas migration at IRP Sites 3 
and 5 and Anomaly Area 3, the Navy proposed to incorporate the following engineering 
and institutional controls into the appropriate CERCLA deliverables as agreed during 
the April 1 , 2004 BCT meeting (see enclosed Landfill Gas Evaluation and Proposed 
Engineering and Institutional Controls table with 100-foot buffer zone maps): 

2 
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June 24, 2004 

1. Construction of a single-barrier cap with a flexible membrane liner, erosion 
control, land-use restrictions, and environmental monitoring (including landfill 
gas, leachate, and groundwater) at IRP Sites 3 and 5. Implementation of an 
appropriate response action at Anomaly Area 3. 

2. Installation of an active landfill gas collection system or gas vent system during 
remedy implementation at IRP Sites 3 and 5 and Anomaly Area 3. The system 
will remain inactive or vent passively unless a contingency is triggered based on 
monitoring. While inactive, wells/pipes screened within the waste will be used to 
monitor landfill gas inside the waste itself, providing an early waming feature. 

3. As an additional safety feature, construction of passive gas control gravel 
trenches within the compliance monitoring zone during remedy implementation. 

4. Implementation of CIWMB monitoring protocol with compliance landfill gas 
monitoring probes within 50 feet of the waste boundary. The perimeter will be 
monitored to demonstrate that landfill gas is not migrating. Once adequate data 
are collected, and with CIWMB concurrence, monitoring would be discontinued 
and land-use restrictions would be removed. 

5. Implementation of land-use restrictions within approximately 100 feet of the 
waste boundary (including the 50-foot compliance monitoring zone plus another 
50 feet as an additional safety measure). Within this 100-foot land-use restriction 
buffer zone, construction of structures would require obtaining approval from the 
Navy and CIWMB. 

Should you have questions or need additional information regarding these 
proposed engineering and institutional controls at IRP Sites 3 and 5 and Anomaly 
Area 3, please contact Mr. Kamig Ohannessian, Remedial Project Manager, at 
(619) 532-0796 or me at (619) 532-0784. 

Sincerely, 

~/1 {)I .. 
71,d,/~~ 

F. ANDReW1SfszKIN 
Base Realignment and Closure 
Environmental Coordinator 
By direction of the Commander 
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MCAS EL TORO 

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE 
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING. 

ADDRESS OF PRIVATE CITIZEN 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY o . SAN DIEGO, CA 92132 

o 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 
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5090 
Ser 06CC.AP/0665 
June 24, 2004 

Encl: (1) CIWMB Letter Regarding "Postclosure Land Use at Sites 3, 5, and 
Anomaly 3, Fonner Marine Corps Air Station EI Toro (EI Toro), Orange 
County, Califomia," of April 20, 2004. 

(2) Landfill Gas Evaluation and Proposed Engineering and Institutional Controls 
with 1 OO-foot buffer zone maps, Site 3, Site 5, and Anomaly Area 3, Fonner 
MCAS EI Toro, of June 2004. 

Copy to: 
Commander 
Attn: AC/S ENVIRON MGT 
Marine Corps Air Bases, Miramar 
P.O. Box 452001 
San Diego, CA 92145-2001 

Mr. Jim Kikta 
Marine Corps BRAC Project Manager 
MCAS EIToro 
7040 Trabuco Road 
Irvine, CA 92618 

Mr. Robert L. Woodings 
Director, Public Works 
City of Lake Forest 
25550 Commercentre Dr., Ste. 100 
Lake Forest, 92630 
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Ms. Marcia Rudolph 
Subcommittee Chair 
EI Toro Restoration Advisory Board 
24922 Muir1ands #139 
Lake Forest, CA 92630 

Mr. Daniel Jung 
City of Irvine 
PO Box 19575 
Irvine, CA 92623-9575 

Mr. Gino Yekta 
Califomia Integrated Waste 
Management Board 
1001 "I" Street 
P.OBox4025 
Mail Stop 20 
Sa.cram~nto, CA 95912-4025 

SENSITIVE 



Califomi.n Integrated Waste Management Board 
..... ·· .. 1 

O 
.:::::~ ...... ..... 

•••• ••• 

Linda Moulton-Patterson, Chair 
1001 I Street. Sacramento. California 95814. (916) 341-6000 
Mailing Address: P. O. Box 4025. Sacramento. CA 95812-4025 

www.ciwrnb.ca.gov Terry Tamminen 
Secretary for 

Environmental 
Protection 

Arnold Schwarzenegger 
Governor 
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o 

April 20. 2004 

Mr. F. Andrew Piszkin. P.E. 
Naval Faciiities.Enginccring Conunand 
BRAC Operations Office. Code 06CC.AP 
1230 Columbia Street, Suite 870 
San Diego, California 92101 . 

POSTCLOSURE LAND USE AT SITES 3, 5, AND ANOMALY 3, FORMER MARINF. CORPS AIR STATION EL 
TORO (EL TORO~ ORANGE COUNTYt CALIFORNiA . 

Dear Mr. Piszkin: . 

The U.S. Department of the Navy (Navy) is in the process of transferring ownership of properties at EI Toro and is 
requesting California Integrated Waste Management Board (Board) guidance concerning postclosure land usc on and around 
the above-referenced sites ' 

It is our understanding that the Navy's proposed final cover for Sites' 3, S, and Anomaly 3 will consist of a two-foot 
foundation layer~ a flexible membrane liner (FML). and a two-foot drainagelvegeration layer. In addition there will be a 
l00-foot buffer zone between the landfill footprint and the landfill property boundary. Permanent compliance gas 
monitoring probes will be periodically monitored. . . 

Current CIWMB regulations prescribe development s~ for postclosure land uses on and wi~in 1,000 feet of a landfill 
footprint [Title 27, California Code of Regulations, Section 21190 (27 CCR 21190»). These regulations do not prohibit 
developtnent but contain standards that are designed primarily to prevent damage to the environmental control systems at a 
closed landfill anc:I to protect the public health and ~fety from landfill gas migration. However, these regulations !lfC only 
applicable to "onsicc" development within 1,000 feet of a landtilt footprinL Therefore, neither the Board, nor the Solid 
Waste Local Enforcctnent Agency, can enforce these regulations outside the established property boundary of the disposal 
site'even if the proposed development is less than 1,000 feet from the landfi.lI footprinL Therefore, the requiretnents of27 
. CCR 21190 are not applicable to developtnent outside of the abovc-4escribed l00-foot buffer zone. 

Should you have any questions Or comments conceming the above matter, please contact Mr. Gino Yelaa of "my staff at 
. (9Hi)3!\1-n35~ or mi!!lt (916):>.11-6318. " . 

Michael B. Wochnick, P.E., Supervisor 
Remediation, Closure and Technical Services 

cc: /Mr. Taysecr Mah~oud, Department of Toxic Substances Control 
Mr. David Murchison. Departtnent of Toxic Substances Control 
Mr. Karnig Ohanes!:ian. Dcpartmcnt of the Navy 
Ms. Patricia Henshaw, Orange County Solid Waste Local Enforcement Agency 

c~nfomb Envimnmen1!1l Proteclion Aaency 
,... Printed on Recycled Paper 

The enetgy chaIIengfl fat:Ing cantomia is real. Every CsJifomJsn needs to take Immediate action to radut:e errsrgy consumption. For a Ust of 
sImple ways you can recAIctI demand and cut your energy costs. SIHI our Web site at 1",,"iI\\"\\ \\ ,"'\\"111" ,'j'. ",1\ I 

., 



Discussion Point 
(I) Site History 

(2) Lundlill Gas Investigation Dut .. 
Quulily Objectives 

(3) Landfill gllS has been 
kll'ati3Mlcd UJ the waste placement 
locatlD05. Landf'ill gas has been 
found either at low concentrations 
(Sites 3 and 5) or appears to be 
COllfln..:ci (AAJ). If gas 
conCtDtratioDS are low in the waste, 
or the volume of Iandrill gas is 
Iintited, then there is low potentiaJ 
for gUleration or concern 01 
mil!l'Ution. 

o Jun·O 

Landfill Gas EvaJuation and Proposed Engineering and InstitutionaJ Controls 
Site 3, Site 5, and Anomaly Area 3 

Former MCAS EI Toro 

Sile 3 
The Site 3 lanllti II \\';1:. a.:ti ve from 
1943 umil 1055. It wa" the original 
Slatiolllamllill ;l/Id W'I!> operated as a 
~ut,·anu·till ubpo~al radlity. \\'a~IC' 

were hurn~J at a forlllt=r incinl:ratur III 
reduce volume prior tl) burial. 
Typical of JIIunicip.lllandlills. Sit~~ 3 
contains a variety of matt:rials 
uisposcd at assllrted I()catiun~ \\ ithin 
Ihe Iandl;l!. Reportedly. almosl an)' 
\va~t\:s gcnt=mted Oil the Station Iml} 

have bcell Ji:-,pll~ed ~II Site 3. Thl! 
wastes arc likdy \0 have included 
metals. incim:mtor ash. solv\.~nts. paint 
rc~iducs. hydraulic nuid~. enginc 
coolants. wlI~tructi(Jn debris. oily 
W'ISles. municipal sulid W;I.~IL·. ;1IIt! 

various inm solid wastes. 
• Confirm the prcs\!nc\! or "bsen.:e 

of landfill gas withintht.' wa~te. 
• Provide daw lu I.Uppurt 

Jc\elopllll!nt of appropriate 
enginccring and institutional 
o.:ontrnls. 

• Determine whether hot spots are 
presel1t and, if so, determine their 
extellt 

• Determine whether landfill gases 
are migrating out of the landfill at 
~unJ surface or subsurface. 

Supplemental landfill gas 
investigation shows very low levels of 
methane within the waste. RI 
conclusion is that landfill gas hotspots 
are not present. Two soil gas surveys 
(air SWAT and RI) pCrf(lrmt.'u at Sile 
3 found total Voe concenlratiun~ to 
be much less than Ihe hOI SpOI 

threshold of 300 j.JgJl. Prc·de~ig/l 
investigation \)1' pcrilllctt.'r soil gas 
confirmeJ finuings. Refer tu maps. 

Sile 5 
The SiteS landlill \~i1S active t'rulII 
abuut 1955 until the late I SI()()~. It 
I\';I.~ operatcd a~ a tn:nch di"p0,;,11 
facility \\ 11I:r..: wa~tes wcn: typically 
burm:d to re:tluce \olulIlc prior tll 
burial. Typical of municipal and 
military JanJtills, Site 5 contains a 
variety uf materia\<; Jispm,cd at 
ass!1rt.:d klcation; within the landfill. 
Reponedly. ;ll/ll\)q any W;J!:>tC5 
g.:nemtcd on the Station lIlay have 
becn disposed at Site 5. The waste5 
an: likdy to haw ;nduJcc.l burnable: 
trash. municipal solid wa~te. cleaning 
tll1ius. ~':r;lp metab, paint residues. 
anti unspeci/ie:d fuel!>. oils. and 
solvents. 

• Conlirlll thl: pres.:m:.: or ab!>cnce 
or lanJfill gas within the waste. 

• Provide data In support 
development of appropriate 
engineering and institutional 
controls. 

• Determine whether hot spots are 
present and. if so. determine their 
extent. 

• Determine whether landfill gases 
are migrating out of the landfill at 
_ground surface or subsurface. 

Supplemental landfill gas 
investigation shows very low levels of 
methane within the Wllste. Rl 
conclusion is that landfill gas hOlspots 
are not present. Two boil gas surveys 
(air SWAT and RI) ~rfllTmcd:l1 Sile 
:1 found total voe Concentratiolls to 
be much less than the hm spot 
threshold of 300 Jlg/L. Pre·design 
investigation of perimeter soil gas 
(;onfirmed findings. Refer to map!>. 
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Soun.:c of thlfWW material, partially 
b:H.:kfilkd \Iith m()~t1y construction 
debris bclw~'cn J973 and 1988 and 
cuvered with '2 1iI 5 feet of soil. 
Sampling :mJ anal):lisdocumented a 
low !c:\'d rd.:a.\c of hazardous 
~ubstal1\;cS frollJ th.: site. including 
VIlI;ltilt.' organk cOlllpounds. semi­
vlllatilc or£anil: compounds, 
petroleum hydmcarl>ons. and metals 
(ktl:..:te:d in groundwater, soil. or soil 
gas. 

• Is soil vapllr being produced 
wilhin the wa,t~. and if yes. does 
it exceed threshold levels listed 
as decision inputs and require a 
waste placement gas collection 
system'! 

• Does soil vapor migrate from the 
site to impact adjacent property'! 

Methane in excess of the S percent 
threshold detected in 3 out of 33 
sampling locatiuns withi" the waste. 
l\\cthane is conti ned to tile subsurface 
(deeper Ihan 5 fecI) inlh~ central 
portion of the site and is not 
migrating. No VOCs detected in 
1'lOtifill gas. Refer to lJl<lps. 
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Ui'>cussiun Point Site 3 SiteS Anomaly Area 3 

(-4) Perimeter ~oil ~as 1Il()/Iit()rill~ Low Inethane concentrations were Low methane concentrations were No methane was detected at six 
shows that methane is Dot detected during the air SWAT and RI detected during the air SWAT and RI perimeter wells, confirming that 
migmtin,. Further monitoring was at six perimeter locations and one at three perimeter locations. Pre- methane is not migrating. Low 
not implemented betause gas inside waste area location that was thought design investigation of perimeter soil concentrations of VOCs were 
the Iandf"JIIs was found to be of low to be a perimeter location. Pre-design gas confirmed methane findings and detected in perimeter soil gas 
conct!m. investigation of perimeter soil gas showed low concentrations ofVOCs samples. 

confirmed methane findings and in perimeter soil gas samples. 
showed low concentrations of VOCs 
in perimet~r soil gas samples. 

(5) Lnndf'aUs are old, suggesting low Landfill slopped accepting waste in Landfill stopped accepting waste in Mostly construction debris backfill 
...&.as"'&'l:'neration potential. 1955. laIc 1l)60·s. between 1972 and 19S~ . 
(6) Waste was burned at Sites 3 ami Waste volunle was estimated at Wa~te volume was estimated at Only lout of 30 trem;hes contained 
S priOl' to placement, lowering the 163,500 to 243,000 cubic yards in the 40.000 cubic yards in the RI. :lIld was domestic rd'usl!. The debris is 
gas gmeration potential. AA3 RI. and was decreased to 30.000 cubic decreJscd In 16.000 cubic yards predominately concrete, rubble. rebar. 
contains predominately inert yards following the pre-design following the pre'lk~ign metallic debris. wood, plastic and 
coostmction debris. investigation. investigation. asbestos pipes. wire. brick chips, 

asphalt. and crave!' 
(7) 11m waste sites have been Currently covered by soil only. Currently covered hy ~oil ,lilly. Currently covered by soil only. 
unco\-ered and unlIned for a long 
period of time, suggestiog that 
wate,. has already inf'dtrated. 
(8) Gr(lundwater at Sites 3 and S is Groundwater at Site 3 is at 200 to 220 Groundwater at Site 5 is at 160 to 170 Groundwater at AA3 is at about 2S to 
deep rclative to waste placemenL feet bgs. Landfill depth is about 20 feet hgs. Landli1l dept is nbout 15 35 fect bgs and possibly is in contact 
GrouJ1.dwater is in contact with feet. fCl:l. with lIll! bottom of tltt! waste. 
wast~ at AA3. 
(9) FtlUtprint area is small (and Site 3 encompasses about 11 acres. Site 5 covers ubout 1. K acres. Refer Site cO\'ers about 9 acres. Refer to 
expe<:fi:d to be smaller (oUowing Refer to map. to map. map. 
WastCf ~-oDSOUdation) relative to 
default land use restriction zones. 
(10) Ucmcdial uction und Draft ROD selected waste Draft ROD selected a single·barrier Navy proposes to tak.e further 
impltntentation. consolidation (Units J and 4) cap with u flexible membrane liner. re~pllnSI! a':lion al A/\3. 

followed by construction of a single- erosion control, land-use restrictions, 
barrier cap with a J1ex.ible membrane and environmerltal monitoring 
liner, erosion control. land-usc (landtill gas, lc~lchate, and 
restrictions, and C!nvironll1cl1Ial groundwater). 
monitoring (inclUding Iandtil1 gas. 
leachate. and grOundwater). 

20f3 



o o 
Discussion Point Site 3 SiteS Anomaly Area 3 

(11) Navy proposes active gas Although a landfill gas collection Although a landfill gas collection A landfill gas control system was not 
contrGI contingency. system was found to be unnecessary. system was found to be unnecessary. envisioned at AA3 in the Draft 

the Navy proposes to install an active the Navy proposes to install an active Expanded Site Inspection report. 
gas collection system during remedy gas collection system during remedy However. regardless of whether or not 
implemenl.ltion. The system would implementation. The system would the site is capped, the Navy proposes 
n.!llIain in;i-:ti,'c 1I11h:~~ OJ contingency remain inactive unless a contingency to install an active gas collection 
WJ~ rriggl:ft!d ba~l:d nil Inonitoring. was triggered based on monitoring. system or gas vent system during 
\Vhilc in'lelivc. "db/rilles screened While inactive. wells/pipes screened response action. The system would 
within the wa,h: could be used to within the waste could be used to remain inactive or vent passively 
monitor landfill g'IS in~iJe the waste monitor landfill gas inside the waste unless a contingency was triggered 
it~.:If. prmidillg an ~'ar1y warning itself. providing an early warning based on monitoring. While inactive. 
feature. feature. wells/pipes screened within the waste 

could be used to monitor landfill gas 
inside the waste itself. providing an 
early warning feature. 

(12) fI;:avy proposes passive gas Passiw gas cuntrol proposed to be Passive gas control proposed to be Passive gas control proposed to be 
control gravel trenches within SO c()n~trucH.'l! lluring rcnu.:dy constructed during remedy constructed during response action as 
(eet of waste boundary. implementatioll as ;11\ additional implementation as an additional an additional safety feature. 

~afcty fcalurt!. safety feature. 
(13) ClWMB monitoring protocol In accordance with the Draft ROD. In accordance with the Draft ROD, Regardless of whether or not capping 
propo.;ed post remedy propose O'II)nitoring the perimeter to propose monitoring the perimeter to is implemented. propose monitoring 
implementatioD within SO (eet o( demonstrEite that landfill gas is not demonstrate that landfill gas is not the perimeter to demonstrate that 
rmal 'Waste boundary. migrating. Once adequate data are migrating. Once adequate data are landfill gas is not migrating. Once 

collected. and with CIWMB approval. collected. and with CIWMB approval. adequate data are collected. and with 
monitoring, would be discontinued monitoring would be discontinued CIWMB approval, monitoring would 
and land-use restrictions would be and land-use restrictions would be be discontinued and land-use 
removed. fl!movcd. restrictions would be removed. 

(14) Nu\'Y lIrOPOSl'S additional SO- A propused fin:11 safety Ineasure is A proposed fill31 safety me35url! is A proposed final safety measure is 
toot zone of land llSC restrictions obtaining approval from the Navy and Obtaining approval from the Nayy :md obtaining approval from the Navy and 
(onforming to (echnically CIWMB (0 construct ~tflJCtureS within ClWMB tu con~lruct Slructurl!S \\iithin CIWMB to construct structures within 
defensible use of site (eatures. approximutely SO feet past the SO-foot approximately SO feet past the SO-foot approximately SO feet past the SO-foot 

monitorin~ zone. giving a total of monitoring zone. giving a total of monitoring zone, giving a total of 
about 100 feet for the land-use about 100 feet for the land-use about 100 feet for the land-use 
rdridilln zone. A~!ll:ll distance is restriction zone. Actual distance is restriction zone. Actual distance is 
propC)~ed bascd on site features. proposed based on site features. proposed based on site features. 
Givcn ~ite conditiolls. this distance is Given site conditions. this distance is Given site conditions. this distance is 
adequate to protect human health and adequate to protect human health and adequate to protect human health and 
the enyironment. the environment. the environment. 
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FIGURES 1 AND 2 

FOR ADDITIONAL INFORMATION, CONTACT: 

DIANE C. SILVA, RECORDS MANAGER 
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST 

1220 PACIFIC HIGHWAY o SAN DIEGO, CA 92132 

o 

TELEPHONE: (619) 556-1280 
E-MAIL: diane.silva@navy.mil 
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1. INTRODUCTION 

Anomaly Area 3 
Groundwater Sampling 

Technical 
Memorandum 

This Technical Memorandum was prepared by Earth Tech, Inc. (Earth Tech) on behalf of the 
United States (U.S.) Department of the Navy (DON), Southwest Division, Naval Facilities 
Engineering Command (NA VF AC SW; formerly abbreviated as Southwest Division [SWDIV]) 
and the Base Realignment and Closure (BRAC) Program Management Office (PMO) West, 
under Contract Task Order (CTO) numbers 0068 and 0078 of the Comprehensive Long-Term 
Environmental Action Navy (CLEAN) II program, contract number N62742-94-D-0048. 

Former Marine Corps Air Station (MCAS) EI Toro is located in Orange County, California, 
approximately 8 miles southeast of Santa Ana and 12 miles northeast of Laguna Beach. Anomaly 
Area 3 (AA 3) encompasses an area of approximately 9 acres and is located in the northern 
section of the former MCAS EI Toro facility near Pusan Way, adjacent to Agua Chinon Wash 
(Figure I). 

This technical memorandum presents results of the most recent round of groundwater monitoring 
(Round 9 - February 2007) that was conducted at AA 3 pursuant to the Removal Site Evaluation 
(RSE) sampling and analysis plan (SAP) Addendum # I (Earth Tech 2007) and the RSE work 
plan (WP) (Earth Tech 2002). Monitoring activities at AA 3 consisted of measuring water levels 
and collecting groundwater samples for analysis from 12 monitoring wells at the site. 

SAP Addendum #1 was prepared in response to Regional Water Quality Control Board, Santa 
Ana Region's (RWQCB's) comments on the Draft Remedial Investigation/Feasibility (RIIFS) 
Report (Earth Tech and Barajas and Associates, Inc. 2005), regarding the adequacy of the 
groundwater characterization at AA 3. Additional sampling constituents proposed as part of SAP 
Addendum # I supplemented the original RSE groundwater sampling suite by adding general 
minerals, common cations and anions, total dissolved solids (TDS), total alkalinity, and total 
hardness. 

SAP Addendum # I also proposed that data from selected monitoring wells at AA 3 and other 
stationwide groundwater monitoring wells (02NEWII, 02UGMW25, 17NEW02, 18BGMW02E, 
18BGMWI5, 18BGMW16, 18BGMWI7, 18BGMWI8, 18BGMW24, 19UGMW35, 
19DBMW54, and 20DGMW88) be analyzed using the DUMPStat statistical program to evaluate 
whether waste placed at AA 3 has impacted groundwater at the site (Le., verify if downgradient 
monitoring wells at the point-of-compliance show statistically significant evidence of impact or 
release to groundwater). 

1.1 CERClA Investigation History 

The RSE WP for AA 3 included data quality objectives (DQOs) for the project and a SAP, which 
consisted of a field sampling plan (FSP) and a quality assurance project plan (QAPP) (Earth 
Tech 2002). The primary objectives of the RSE were to evaluate the impacts, if any, to human 
health and the environment, delineate debris placement boundaries and to assess the existing soil 
cover. A significant portion of the RSE investigation was performed between Fall 2002 and 
Winter 2003, with periodic groundwater monitoring and well installation activities occurring 
through April 2005. 

As part of the RSE investigation, II wells (AA3-MW05 through AA3-MW14, including a single 
dual nested well at AA3-MW09) were installed. These wells supplemented four existing wells 
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AA3-MWOI through AA3-MW04. However, Well AA3-MW03 was abandoned in 2004 to 
facilitate transfer of property, after the Round 3 RSE groundwater monitoring event. 

Prior to the RSE, two rounds of groundwater monitoring were performed; samples were analyzed 
for total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), metals, mercury, 
perchlorate, nitrate, lead, gross alpha and gross beta radiation, and the following radioisotopes: 
uranium, radium, thorium, americium, and lead2

\o. As part of the RSE, eight rounds of 
groundwater monitoring (Rounds I through 8) were conducted from November 2002 through 
April 2005; groundwater samples were analyzed for TPH, VOCs, semi-volatile organic 
compounds (SVOCs), metals, and perchlorate. 

Following the initial phase of fieldwork for the RSE, a Draft Expanded Site Inspection (ESI) 
Report (Earth Tech 2003) was prepared and submitted to the regulatory agencies in 2003. This 
report presented results of previous investigations and those of the RSE field investigation 
including results of a human-health screening risk assessment (SRA) and an ecological SRA for 
AA 3. The DON received and responded to regulatory agency comments on the Draft ESI Report 
on 28 June 2004. Based on the comments received from the regulatory agencies and on 
subsequent discussions during BRAC Cleanup Team (BeT) meetings, the DON agreed that 
additional site investigation and evaluation of AA 3, pursuant to a RIIFS was required. 
Therefore, an RIfFS process was initiated and responses to regulatory agency comments on the 
Draft ESI Report (Earth Tech 2003) were incorporated into the Draft RIfFS Report (Earth Tech 
and Barajas and Associates, Inc. 2005). Results of groundwater monitoring and all other 
investigations were presented and evaluated in the RI Report; it concluded that investigations of 
all potentially contaminated media (air, soil, soil gas, groundwater, sediment, and surface water) 
and site characterizations for contiguous areas associated with AA 3 were complete. The RI 
Report quantified human health and ecological risks and concluded that they were within the risk 
management ranges. However, due to the presence of construction-related debris in proximity to 
groundwater, and the presence of elevated methane concentrations in soil gas samples from the 
central portion of the site, the RI Report concluded that an evaluation of response actions was 
necessary for continued protection of human-health and the environment. 

The RI Report also indicated that there were no conclusive trends to indicate that historical 
activities at AA 3 resulted in any statistically significant releases of contaminants to groundwater 
at the point of compliance. In addition, since the groundwater-related human health risks 
attributed a significant portion of the risk to background levels of arsenic at AA 3, no 
groundwater-specific response action was recommended for AA 3. However, the report 
recommended that groundwater monitoring consistent with potential action-specific applicable or 
relevant and appropriate requirements (ARARs) for soil for capping alternatives may be required. 

The DON received regulatory agency comments on the Draft RIIFS Report (Earth Tech and 
Barajas and Associates, Inc. 2005) and in response to RWQCB's comments, an Addendum to the 
original SAP (Appendix A of the WP for the RSE [Earth Tech 2002]) was prepared and the 
Round 9 groundwater monitoring event performed. 

2. AA 3 GROUNDWATER MONITORING WELL NETWORK 

Figure I presents the locations of all groundwater monitoring wells at AA 3; Table I presents the 
installation dates and rationale for the monitoring wells in the network for detection monitoring at 
AA3. 

2 
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For data evaluation purposes, the designated background/upgradient wells include: AA3-MW03, 
AA3-MW06, and AA3-MWI3. The designated downgradient point-of-compliance wells include: 
AA3-MWOl, AA3-MW02, AA3-MW04 and AA3-MWIO. Concentrations in backgroundl 
upgradient wells were compared with concentrations in downgradient point-of-compliance wells 
to indicate potential releases. 

3. GROUNDWATER MONITORING PROCEDURES 

Round 9 groundwater monitoring was conducted pursuant to the final SAP Addendum #1 (Earth 
Tech 2007) with which all agencies concurred. Monitoring activities at AA 3 consisted of 
measuring water levels and collecting groundwater samples for analysis from 12 monitoring wells 
at the site. Water level measurements were recorded in field logs prior to sample collection. 
These water levels were used to document groundwater flow directions and gradients at the site 
(Figure 2). Groundwater samples collected from 12 wells at the site were analyzed for TPH, 
VOCs, SVOCs, metals (filtered), and general chemistry parameters. Field parameters 
(temperature, electrical conductivity, turbidity, dissolved oxygen, ORP, and pH) were also 
recorded during sampling. 

Low-flow groundwater purge and sampling was conducted using a non-dedicated bladder pump 
system according to Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, EPA 
Ground Water Issue, EPA/540/S-951504, 1996. 

Locking caps were first removed from the wells and a photoionization detector was used to obtain 
an initial reading for organic vapors; these readings were recorded on a groundwater monitoring 
well purging and sampling log, see Appendix A. Once water levels in groundwater monitoring 
wells reached their static levels, depths to water were measured and recorded prior to the start of 
sampling. 

A new disposable bladder was installed in a non-dedicated QED SamplePro® MicroPurge 
bladder pump prior to sampling at each of groundwater monitoring wells. The outside of the 
bladder pump was decontaminated using a liquinox, and deionized water, three-rinse system 
between monitoring locations. Dedicated tubing was used for each well. Once the pump was 
slowly lowered to and secured with a dedicated Nylon string at the appropriate depth in each 
well, it was connected to a QED MPIS Digital Pressure Controller and Power Pack. The pressure 
controller was set for 3 cycles per minute (cpm), of 16.0 seconds of air refill and 4.0 seconds 
groundwater discharge at approximately 50 to 75 pounds per square inch (psi). A Horiba U-22 or 
YSI 556 meter was used to measure conductivity, pH, DO, turbidity, and temperature during 
purging. These readings were recorded on groundwater monitoring well purging and sampling 
logs. Groundwater samples were collected once the parameters stabilized within 10 percent for 
three consecutive measurements and turbidity was below 10 nephelometric units (NT Us) (or was 
stabilized within 10 percent if above 10 NTUs). Any variances in these readings were noted in 
the sampling logs. 

Liquid investigation-derived waste (IDW) was generated during the following activities: 

• Decontamination of non-disposable sampling equipment, and 

• Purging groundwater prior to collecting samples. 

3 
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Liquid IDW was collected and stored in 55-gallon drums, which were transferred to a staging 
area (Earth Tech Main Office at the Station) at the completion of sampling activities and disposal 
is pending. Since this IDW water is generally classified as non-hazardous waste, it was disposed 
of along with other IDW waste generated as part of other CERCLA related activities. 

4. QUALITY CONTROL AND DATA VALIDATION 
Laboratory data were validated by Laboratory Data Consultants of Carlsbad, California, in 
accordance with the guidance cited below: 

• EPA Contract Laboratory National Functional Guidelines for Organic Data Review, 
October 1999 

• EPA Contract Laboratory National Functional Guidelines for Inorganic Data Review, 
October 2004 

• EPA SW 846 Third Edition, Test Methods for Evaluating Solid Waste, update I, July 
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995; 
update III, December 1996), Update IlIA (April 1998) 

Laboratory data were validated as specified in the U.S. Navy Engineering Command, Southwest 
Division, Environmental Work Instruction EW#l. Level IV validation was performed on 20 
percent or more of the samples, with the balance validated at Level III. 

The data validation findings are summarized, indicating the findings of the review process. Data 
are reported flagged with appropriate qualifiers to indicate their usability. 

Data was assigned the following qualifiers: 

U not detected (including not present or adjusted detection limit because of blank 
contamination) 

J estimated concentration 
R Data is not usable 

Combinations of qualifiers such as UJ are possible. 

Field logs and sampling records were reviewed. Except as noted below, the field parameters were 
within acceptance criteria for sampling. In wells AA3-MWIO and AA3-MW13, turbidity values 
exceeded the criteria due to the presence of entrained gas off-gassing and collecting on the 
instrument sensor. Other parameters reached the stabilization criteria and so samples were 
collected. 

The field duplicate pairs were compared and the results were within the acceptance criteria. Field 
and method blanks analyzed did not have any analytes reported that were also reported in field 
samples. 

Field quality control samples (field, trip and equipment blanks) were analyzed in accordance with 
the project requirements. Analytes detected in quality control samples and associated field 
samples were qualified in accordance with validation criteria. 

All data were found usable for the purposes intended and no data were rejected. The qualification 
assigned to data was considered in the conclusions or recommendations of the investigation. 

4 
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5. GROUNDWATER MONITORING RESULTS 

5.1 Groundwater Elevations 

As part of groundwater monitoring, depths to water in each well were measured and recorded on 
the sampling logs. This information was used to calculate groundwater elevations in feet above 
mean sea level in each of the wells (Table 2), and to evaluate groundwater flow directions and 
gradients at the site. 

Groundwater elevations in February 2007 were on an average 2.5 feet lower than the previous 
measurements in April 2005. Consistent with previously recorded water level elevations, 
February 2007 water level elevations indicate a general westerly groundwater flow direction in 
two regimes (Figure 2). A horizontal hydraulic gradient of approximately 0.0 I was observed to 
extend from the eastern portion of the site to the western portion in the vicinity and east of well 
AA3-MWI1. To the west of well AA3-MWll, the horizontal hydraulic gradient increases to 
approximately 0.06; and the groundwater flows generally to the west-southwest. 

5.2 RSE Groundwater Sampling Results - Round 9 

A summary of constituents reported in groundwater and their concentrations is presented in 
Table 3. 

In February 2007, twenty-two groundwater samples (including 2 duplicate samples) collected 
from 12 wells at the site were analyzed for TPH, VOCs, SVOCs, metals (filtered), and general 
chemistry parameters. Table 4 presents the Round 9 sampling results of detected constituents. A 
summary of the Round 9 groundwater sampling results is presented below. 

• VOCs were not reported in any of wells sampled. 

• Bis(2-ethylhexyl) phthalate was the only SVOC sample reported and it was reported at 
downgradient Well AA3-MWOI (1.9 J ~g/L) and within-waste Well AA3-MWI2 
(duplicate sample - 1.3 J ~g/L). Bis(2-ethylhexyl) phthalate was not reported in the 
original sample collected from Well AA3-MWI2. Qualifier "J" indicates that the 
concentration is an estimated value. 

• Metals were reported in all groundwater samples at concentrations that were consistent 
with historical concentrations reported at AA 3. No metals were reported at 
concentrations exceeding their respective maximum contaminant levels (MCLs), with the 
exception of selenium. Selenium was reported in upgradient Well AA3-MWI3 at a 
concentration of 165 ~g/L. Consistent with previous groundwater sampling events, 
manganese and iron concentrations in AA3 MW 12 and AA3 MW 14 were higher than 
either the upgradient or downgradient wells and reflect the reducing conditions in 
groundwater in this area. This reducing environment is consistent with the corresponding 
lower nitrate concentrations reported in these wells during this groundwater sampling 
event. 

• TPH was reported in Well AA3-MWI2 at a concentration of 0.49 J milligrams per liter 
(mg/L). TPH in the duplicate sample from this well was reported at a concentration of 
0.40 J mg/L. Qualifier "J" indicates that the concentration is an estimated value. 

5 
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• General chemistry parameters: 

• TDS was reported at concentrations ranging from 1,740 (AA3-MW08) to 3,270 mg/L 
(AA3-MWI3). 

• Chloride was reported at concentrations ranging from 168 (AA3-MW08) to 601 
mg/L (AA3-MWI0). 

• Fluoride was reported at concentrations ranging from 0.448 (AA3-MW13) to 0.93 
mg/L (AA3-MW04). 

• Total nitrate was reported at concentrations ranging from 0.185 J (AA3-MWI2) to 
9.91 mg/L (AA3-MW09A). Qualifier "J" indicates that the concentration is an 
estimated value. 

• Sulfate was reported at concentrations ranging from 263 (AA3-MWI2) to 1,860 
mg/L (AA3-MW13). 

• Alkalinity (bicarbonate) was reported at concentrations ranging from 360 (AA3-
MWI3) to 1,420 mg/L (AA3-MWI2) 

• Figure in Appendix B presents a piper diagram for the common ions reported from 
Round 9 groundwater monitoring event. 

• 

A review of the piper diagram indicates the common ions are well-clustered with the 
exception of some of the common ion data from wells within the waste placement 
boundary, AA3-MWll, AA3-MWI2, and AA3-MWI4 and upgradient well, AA3-
MWI3. 

The highest TDS values were reported from upgradient monitoring well, 
AA3-MW13 (3,370 mg/L). In addition, AA3-MWI2, a well within the waste 
placement boundary, had a TDS concentration of2,520 mg/L. All other TDS values 
reported were consistent between the upgradient and downgradient locations. 

This data suggests a common groundwater flow regime . 

6. STATISTICAL EVALUATION 
The principal study question presented in SAP Addendum # 1 was: are adequate data available to 
confirm if there has been a release from the site to groundwater at the point of compliance? 

Data from a total of nine groundwater monitoring rounds at AA 3 and additional data from 
basewide monitoring wells were sufficient to evaluate this question using the DUMPStat 
statistical program. 

6.1 DUMPStat Statistical Evaluation 

A statistical evaluation of the data was conducted in accordance with the u.s. EPA Interim Final 
Guidance Document - Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities 
(1989), the addendum to that guidance (EPA 1992), and The Statistical Methods for Evaluating 
Groundwater Monitoringfrom Hazardous Waste Facilities; Final Rule (EPA 1988). 

DUMPStat is a statistical groundwater monitoring analysis system introduced by Discerning 
Systems in a collaborative effort with R. D. Gibbons that is consistent with the RCRA Subtitle C 
(40 CFR Part 264), and D (40 CFR Part 258), USEPA guidance, ASTM D6312-98 guidance, and 
meets the intent of California Code of Regulations (CCR) Title 22 and 27 requirements for 
statistically evaluating whether there is evidence of a release. 

6 
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DUMPStat evaluates the existing data and develops prediction limits/intervals based on treatment 
of non-detects, trend analysis, and outlier detection and distribution testing. DUMPStat then 
assesses whether there is a statistically significant evidence of release by: 

• Establishing a prediction interval that is constructed from the data from background wells 
(upgradient). 

• Using the prediction interval to evaluate one or more future observations from the same 
population with a specified confidence. 
• i.e., the concentrations from the point-of-compliance wells (downgradient) are then 

compared with the prediction interval. 
• If the compliance well concentrations do not fall in the prediction interval, this would 

suggest a statistically significant evidence of release. 

6.1.1 Statistical Evaluation Procedures 

The general steps that were employed for generating prediction limits were as follows: 

1. The initial step involved a review of the historical background data (Rounds I through 8) 
for outliers, anomalies, and trends, using DUMPS tat. To remove the possibility of 
outliers creating false statistical limits, the data were tested for the presence of outliers. 
Outliers are removed from consideration during the establishment of statistical limits. 
After the outliers and anomalies are removed from the data set, an input table that 
represents the DUMPStat model data input is generated. 

2. After Step 1, a statistical analysis is performed and tables summarizing the detection 
frequencies and tests of normality for each groundwater constituent are generated (see 
Tables 5 and 7). 

a) The most appropriate statistical method for calculating constituent-specific 
prediction limits at the site is based on detection frequency and distributional 
form (such as normal, lognormal, non-parametric) of the upgradient/background 
data set. 

3. After the detection frequencies and tests of normality are generated and checked, a 
statistical table presenting the summary statistics and an estimate of prediction limits for 
each groundwater constituent is generated (see Tables 5 and 7). 

4. These prediction limits are then used to compare new downgradient monitoring data (Le., 
Round 9 data) to assess whether a statistically significant event has occurred (see Tables 
6 and 8). The possible outcomes of this evaluation are: 

a) * - current value failed; additional data required to verify the exceedance, 

b) ** - current value passed; previous exceedance not verified, 

c) *** - current value failed; exceedance verified, 

d) **** - current value passed; awaiting one data point/event for verification, and 

e) ***** - insufficient data to compute prediction limit. This happens when there is 
insufficient background data to compute the prediction limits. 

If exceedances for a specific constituent or well were noted in both inter-well statistical 
evaluations (Le., comparison to prediction limits based on upgradient wells or the stationwide 
wells) an intra-well comparison was performed to assess the observed trends. 
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The DQOs presented in SAP Addendum # I (Earth Tech 2007) identified the following decision 
rules: 

• If the common ion concentrations at the point of compliance wells are comparable (within the 
prediction intervals) to common ion concentrations in upgradient wells and other stationwide 
groundwater monitoring wells, then the groundwater quality at the site has not been impacted 
by the wastes at the site and further assessment is not necessary. 

• If concentrations of common ions in point of compliance wells are not comparable (not 
within the prediction intervals) to concentrations in upgradient wells and other stationwide 
groundwater monitoring wells, then the groundwater quality at the site may have been 
impacted by the wastes at the site and further assessment will be considered. 

Consistent with the DQOs two data sets were evaluated. The first was specific to AA3 and the 
second incorporated a larger stationwide data set. The results from these evaluations are presented 
in the following sections. 

6.2.1 Inter-well Statistical Evaluation with AA 3 Upgradient versus 
Downgradient Data Set 

This evaluation compared upgradient (background) data (AA3-MW03, AA3-MW06, and 
AA3-MWI3) with the following downgradient point-of-compliance wells (AA3-MWOI, 
AA3-MW02, AA3-MW04 and AA3-MWIO). 

This statistical evaluation was conducted using only AA 3's relatively smaller upgradient 
(background) data set. Although this was a relatively small data set, it spanned a period of 
approximately 5 years which includes data from both the dry season wet season, and historically 
high and low precipitation periods. Due to the relatively small upgradient data set for AA 3, the 
Round 9 general chemistry concentrations could not be statistically evaluated. However these 
constituents were statistically evaluated using the stationwide dataset (section 6.2.2). Selected 
DUMPStat output tables presented include: 

• Table 5 presents summary statistics and prediction limits for the groundwater data set from 
upgradient wells (AA3-MW03, AA3-MW06, and AA3-MWI3) 

• Table 6 presents a comparison of prediction limits to downgradient wells (AA3-MWO I, 
AA3-MW02, AA3-MW04 and AA3-MWlO) 

Based on the DUMPStat program output results, there were three constituents: arsenic [at AA3-
MW04], manganese [at AA3-MW02], and sodium [at AA 3-MW02 and AA3-MW04], whose 
current Round 9 values failed the test. As a result, these wells are candidates for a verification 
procedure which per Title 27 may include a statistical evaluation that augments or reanalyzes the 
data from the monitoring point that failed. The verification procedure, which is presented in 
section 6.2.3, was only performed when a constituent or well also exceeded prediction limits 
developed based on the stationwide evaluation (section 6.2.2) dataset. 

Sodium (at AA3-MWlO) and vanadium (at AA3-MW04), were the only constituents whose 
current Round 9 value failed and confirmed a previous exceedance (Le., the Round 9 value 
confirmed the exceedance identified during the Round 8 sampling event). 

8 



'\ 
I 

./ 

"\ 
j 

'\ 
) 

July 2007 
Anomaly Area 3 

Groundwater Sampling 
Technical 

Memorandum 

In the event that a well or constituent exceedance is verified, ASTM 6312-98 states that intra-well 
analysis be conducted for wells that that fail upgradient versus downgradient comparison. It 
further states that if no VOCs or hazardous metals are detected and no trend is detected in other 
indicator constituents, use of intra-well comparisons for detection monitoring of those wells and 
constituents is recommended. Therefore, intra-well evaluations for these two wells were 
conducted (see section 6.2.3). 

6.2.2 AA 3 Inter-well Statistical Evaluation with Station-wide Data Set 

This evaluation compared the upgradient (background) dataset consisting of the following AA3 
and stationwide data set (AA3-MW03, AA3-MW06, AA3-MW13, 02NEW11, 02UGMW25, 
17NEW02, 18BGMW02E, 18BGMW15, 18BGMW16, 18BGMW17, 18BGMW18, 
18BGMW24, 19UGMW35, 19DBMW54, and 20DGMW88) to the following downgradient 
point-of-compliance wells AA3-MW01, AA3-MW02, AA3-MW04 and AA3-MWlO. Selected 
DUMPStat output tables presented include: 

• Table 7 presents summary statistics and prediction limits for this AA3/stationwide 
groundwater data set 

• Table 8 provides a comparison of prediction limits to downgradient wells (AA3-MW01, 
AA3-MW02, AA3-MW04 and AA3-MWlO) 

Using Round 9 data, the following five constituents: alkalinity (at AA3-MW01 and AA3-MW02), 
arsenic (at AA3-MW04), bicarbonate (at AA3-MW01 and AA3-MW02), chloride (at 
AA3-MW10), and sodium (at AA3-MW01, AA 3-MW02, and AA3-MW04), exceeded the 
prediction limits. 

Consistent with the statistical evaluation using the AA 3 dataset, sodium (at AA3-MWlO) and 
vanadium (at AA3-MW04) were the only constituents whose current Round 9 value failed and 
confirmed a previous exceedance (Le., the Round 9 value confirmed the exceedance identified 
during the Round 8 sampling event). 

Therefore, to further evaluate the statistically significant exceedance of sodium at AA3-MW10 
and vanadium at AA3-MW04, an intra-well statistical comparison was conducted for the data set 
from these wells. Result of this comparison is presented in Section 6.2.3. 

6.2.3 Intra-well Comparison - Wells AA 3-MW04 and AA3-MW10 

Intra-well evaluations are the preferred evaluation method for wells that have data that predates 
waste placement. However, ASTM 6312-98 also recommends intra-well analysis be conducted 
for wells that that fail upgradient versus downgradient comparison. It further states that if no 
VOCs or hazardous metals are detected and no trend is detected in other indicator constituents, 
use of intra-well comparisons for detection monitoring of those wells and constituents is 
recommended. 

Therefore an intra-well statistical comparison was also performed to evaluate trends and the 
variability of groundwater data for the two wells that had a verified release based on an inter-well 
evaluation. Trends relating to sodium and vanadium at monitoring wells AA3-MWlO and AA3-
MW04, respectively, were evaluated. 
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At AA3-MW04, using all available historical data from this well, the intra-well limits for all 
groundwater constituents were estimated (Table 9). This intra-well evaluation concluded that the 
current reported value for sodium at this well was below its lower intra-well prediction limit. 
There were no significant differences in any ofthe other groundwater constituents reported in this 
well. 

Similarly at AA3-MWlO, using all available historical data from this well, the prediction limits 
for all groundwater constituents were estimated (Table 9). The current reported value for 
vanadium at this well was below its lower intra-well prediction limit. In addition, there were no 
significant differences in any of the other groundwater constituents reported in this well. 

The inter-well evaluation of sodium and vanadium indicated statistically significant variations; 
however, further intra-well statistical evaluations indicate that the Round 9 values are lower than 
the intra-well prediction limits that would indicate a statistically significant event. In addition, a 
review of historical data does not show increasing trends for these constituents. 

7. CONCLUSIONS AND RECOMMENDATIONS 
The project decision question for the SAP Addendum #1 was: 

• Are adequate data available to confirm if there has been a release from the site to 
groundwater at point of compliance? 

In order to appropriately respond to this project decision question, the following decision rules 
were formulated as part of the SAP Addendum #1: 

Rule #1: Ifcommon ion concentrations at the point of compliance wells are comparable (Le., 
within the prediction intervals) to common ion concentrations in upgradient wells and other 
stationwide groundwater monitoring wells, then the groundwater quality at the site has not 
been impacted by the debris at the site and further assessment is not necessary. 

Rule #2: If concentrations of common ions in point of compliance wells are not comparable 
(Le., not within the prediction intervals) to concentrations in upgradient wells and other 
stationwide groundwater monitoring wells, then the groundwater quality at the site may have 
been impacted by the debris at the site and further assessment will be considered. 

Rule #3: Ifmetals concentrations at the point of compliance wells are within the station-wide 
background ranges (i.e., within the prediction intervals), then groundwater has not been 
impacted by debris at the site. 

The results of Round 9 groundwater sampling and subsequent DUMPStat statistical evaluation 
were presented in this report and based on these results, the following conclusions were reached. 

Conclusions: 

• The groundwater quality at the downgradient point-of-compliance wells is consistent 
with the groundwater quality at the upgradient background wells, specifically, 

• Round 9 results for VOCs and SVOCs are consistent with results from previous 
groundwater monitoring rounds. One SVOC was reported in Round 9. This single 
SVOC was reported at very low concentrations and with a "J" qualifier, which means 
that it is an estimated laboratory value. 
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Round 9 results for metals are consistent with background concentrations, historic 
data, and previous interpretations. Results from the DUMPStat statistical evaluation 
(Section 6.2) indicate that the downgradient point-of-compliance wells do not show 
evidence of impact by debris or release to groundwater. Therefore, as per the DQO 
decision rules presented above, there is no impact to groundwater and further 
assessment is not necessary. 

Round 9 results indicate petroleum hydrocarbons were reported in one well within 
the debris and were not reported in any of the point-of-compliance wells. 

• General chemistry parameters recorded at the point-of-compliance monitoring wells do 
not show evidence that these wells have been impacted by previous debris placement 
activities. 

• A review of general chemistry results using DUMPStat (Section 6.2) indicated no 
statistically significant impact or release to groundwater at all the downgradient 
point-of-compliance wells. Therefore, per the DQO rules presented above, further 
assessment is not necessary. 

• Based on a review of the piper diagram, common ions are relatively well clustered and 
the data indicate that groundwater quality at the downgradient point-of-compliance is not 
significantly different than the groundwater quality at upgradient locations at the site. 

• All data from wells within the debris placement boundary are consistent with previous 
monitoring results and do not show significant impacts to groundwater quality. 

The conclusions of this effort supports the RIfFS conclusions and the project decision Rules #1 
and #3 of the SAP Addendum #1, namely, the groundwater quality at the AA 3 has not been 
impacted by the debris at the site and there is no statistically significant release at point-of­
compliance wells. In addition, the results also indicate that the existing soil cover at AA 3 has 
effectively controlled the amount of infiltration and is protective of groundwater quality. 
Therefore, the following recommendations are proposed for this project. 

Recommendations: 

Since the statistical evaluation results have verified the conclusions presented in the Draft RIfFS 
Report with respect to identifying no impacts to groundwater at the point-of-compliance 
locations, no additional groundwater monitoring events are required. Based on the results 
documented in this technical memorandum, a groundwater-specific response action is not 
required at the site. It is recommended that these results be incorporated in the Draft Final RIfFS 
Report. 
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Table 1: Round 9 Monitoring Well Network, per SAP Addendum #1 

Well Installation 
WelllD Dates Location Rationale 

Downgradient Wells 

AA3-MW01 10/12/1999 Downgradient Downgradient - Point of Compliance 

AA3-MW02 10/14/1999 Downgradient Downgradient - Point of Compliance 

AA3-MW04 10/20/1999 Downgradient Downgradient - Point of Compliance 

AA3-MW10 10/31/2002 Downgradient Downgradient - Point of Compliance 

Upgradient Wells 

AA3-MW06 11/04/2002 Upgradient Upgradient - Background 

AA3-MW13 02102/2005 Upgradient - Replacement for MW03 UQgradient - Background 

Wells within Waste 

AA3-MW11 01/31/2005 Possible release location First evidence of release 

AA3-MW12 02/01/2005 Possible release location First evidence of release 

AA3-MW14 02/04/2005 Possible release location First evidence of release 

Other Wells 

AA3-MW08 11/06/2002 Near Wash; Cross gradient Transport Evaluation 

AA3-MW09A 10/29/2002 Near Wash; Cross gradient Transport Evaluation 

AA3-MW09B 10/29/2002 Near Wash; Cross gradient Transport Evaluation 



o Screen Interval 
(feet below ground TOC Elevation 

WelllD surface) Northing Easting (feet above MSL) 

M3-MW01 16.5 - 46.5 2194691.311 6116936.679 459.03 

M3-MW02 21-51 2194900.483 6116746.935 463.74 

M3-MW03 50-80 2194761.799 6117116.175 500.85 

M3-MW04 25-45 2195127.919 6116911.118 468.43 

M3-MW05 40-55 2195039.239 6117525.408 473.07 

M3-MW06 20-40 2195353.272 6117642.832 475.72 

M3-MW07 30 -50 2195265.463 6117176.68 475.60 

M3-MW08 25-55 2194877.084 6117254.834 469.65 

M3-MW09A 20-50 2194780.357 6117099.868 466.52 

M3-MW098 60 -75 2194780.475 6117099.588 466.45 

M3-MW10 60-75 2194855.815 6116838.023 463.76 

M3-MW11 22- 37 2194974.72 6117008.111 467.35 

M3-MW12 24-39 2195227.469 6117495.47 475.87 

M3-MW13 25-45 2195487.055 6117520.993 479.39 

M3-MW14 25-40 2195170.273 6117203.852 474.10 

o 

o 

Table 2 Anomaly Area 3 Historical Depth to-Groundwater and Groundwater Elevation Information - -
November-99 December-99 February-01 August-01 

Groundwater Depth-to Water Groundwater Depth-to Water Groundwater Depth-to 
Depth-to Water Elevation (feet (feet below Elevation (feet (feet below Elevation (feet Water (feet 

(feet below TOC) above MSL) TOC) above MSL) TOC) above MSL) below TOC) 

23.5 435.53 24.05 434.98 24.98 434.05 21.67 

39.15 424.59 39.64 424.10 40.8 422.94 41.34 

60.15 440.70 61.02 439.83 62.49 438.36 63.14 

28.91 439.52 29.57 438.86 - - 31.27 

· · · · · · · 
· · · · · · · 
· · · · · · · · · · · · · · · · · · · · · 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Notes. 

• Wells MW05 though MW10 were installed in November 2002. Wells MW11 though MW14 were installed in February 2005. 
- Not recorded. Depth to groundwater measurements not collected due to obstruction (dead animal) in the well. 
TOe - top of casing 
MSL - mean sea level 

Groundwater 
Elevation (feet 
above MSL) 

437.36 

422.40 

437.71 

437.16 

· 
· 
· 
· · · · · · · · 

November-02 December-02 January-03 

Depth-to Water Groundwater Groundwater Depth-to Water Groundwater 
(feet below Elevation (feet Depth-to Water Elevation (feet (feet below Elevation (feet 

TOC) above MSL) (feet below TOC) above MSL) TOC) above MSL) 

27.16 431.87 27.22 431.81 27.45 431.58 

- - 42.47 421.27 42.65 421.09 

64.74 436.11 64.97 435.88 65.28 435.57 

32.59 435.84 32.7 435.73 32.94 435.49 

27.52 445.55 27.68 445.39 28.04 445.03 

27.93 447.79 28.14 447.58 28.61 447.11 

34.12 441.48 34.26 441.34 34.59 441.01 

28.27 441.38 28.43 441.22 28.73 440.92 

28.17 438.35 28.38 438.14 28.56 437.96 

28.37 438.08 28.43 438.02 28.69 437.76 

37.45 426.31 37.48 426.28 37.67 426.09 

· · · · · · · · · · · · · · · · · · · · · · · · 



o Screen Interval 
(feet below ground TOe Elevation 

WelllD surface) Northing Easting (feet above MSL) 

AA3-MWOl 16.5-46.5 2194691.311 6116936.679 459.03 

AA3-MW02 21-51 2194900.483 6116746.935 463.74 

AA3-MW03 50-80 2194761.799 6117116.175 500.85 

AA3-MW04 25-45 2195127.919 6116911.118 468.43 

AA3-MW05 40-55 2195039.239 6117525.408 473.07 

AA3-MW06 20-40 2195353.272 6117642.832 475.72 

AA3-MW07 30-50 2195265.463 6117176.68 475.60 

AA3-MW08 25-55 2194877.084 6117254.834 469.65 

AA3-MW09A 20-50 2194780.357 6117099.868 466.52 

AA3-MW09B 60-75 2194780.475 6117099.588 466.45 

AA3-MW10 60-75 2194855.815 6116838.023 463.76 

AA3-MW11 22- 37 2194974.72 6117008.111 467.35 

AA3-MW12 24-39 2195227.469 6117495.47 475.87 

AA3-MW13 25-45 2195487.055 6117520.993 479.39 

AA3-MW14 25-40 2195170.273 6117203.852 474.10 

o 

o 

Table 2 Anomaly Area 3 Historical Depth to-Groundwater and Groundwater Elevation Information - -
March-03 November-03 March-04 June-04 

Depth-to Water Groundwater Depth-to Water Groundwater Groundwater Depth-to Water Groundwater 
(feet below Elevation (feet (feet below Elevation (feet Depth-to Water Elevation (feet (feet below Elevation (feet 

TOG) above MSL) TOG) above MSL) (feet below TOe) above MSL) TOe) above MSL) 

26.54 432.49 28.28 430.75 28.22 430.81 28.51 430.52 

42.42 421.32 43.30 420.44 43.04 420.70 43.45 420.29 

65.43 435.42 66.33 434.52 Well Abandoned Well Abandoned 

32.73 435.70 33.62 434.81 33.50 434.93 33.82 434.61 

26.74 446.33 29.30 443.77 29.25 443.82 29.78 443.29 

27.76 447.96 29.89 445.83 29.98 445.74 30.56 445.16 

34.44 441.16 35.65 439.95 35.63 439.97 36.05 439.55 

27.98 441.67 29.88 439.77 29.80 439.85 30.08 439.57 

27.77 438.75 29.59 436.93 29.46 437.06 29.86 436.66 

27.93 438.52 29.66 436.79 29.52 436.93 29.91 436.54 

37.25 426.51 38.46 425.30 38.14 425.62 38.57 425.19 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Notes. 

• Wells MW05 though MW10 were installed during November 2002. Wells MW11 though MW14 were installed during February 2005. 

- Not recorded. Depth to groundwater measurements not collected due to obstruction (dead animal) in the wel/. 
TOe - top of casing 
MSL - mean sea level 

October-04 February-05 April-05 February-07 

Depth-to Water Groundwater Depth-to Water Groundwater Depth-to Water Groundwater Depth-to Water Groundwater 
(feet below Elevation (feet (feel below Elevation (feel (feel below Elevation (feet (feet below Elevation (feet 

TOe) above MSL) TOG) above MSL) TOG) above MSL) TOG) above MSL) 

28.89 430.14 26.55 432.48 26.56 432.47 28.14 430.89 

43.80 419.94 41.40 422.34 40.58 423.16 43.29 420.45 

Well Abandoned Well Abandoned Well Abandoned Well Abandoned 

34.16 434.27 32.00 436.43 31.44 436.99 33.56 434.87 

30.46 442.61 27.80 445.27 27.01 446.06 29.04 444.03 

31.29 444.43 27.00 448.72 27.88 447.84 29.73 445.99 

36.60 439.00 34.00 441.60 33.23 442.37 36.72 438.88 

30.82 438.83 27.00 442.65 27.88 441.77 29.78 439.87 

30.32 436.20 27.90 438.62 26.22 440.30 29.49 437.03 

30.36 436.09 28.50 437.95 27.88 438.57 29.52 436.93 

38.96 424.80 36.60 427.16 36.44 427.32 38.5 425.26 

· · 28.50 438.85 28.09 439.26 29.85 437.50 

· · 30.90 444.97 30.21 445.66 32.41 443.46 

· · 34.15 445.24 33.58 445.81 35.75 443.64 

· · 32.75 441.35 26.62 447.48 34.5 439.60 



Table 3: Summary of Detected Analvtes· Round 1 throuah Round 9 Groundwater Sampling· RSE Investlgatlon 

o WELL 10: AA3·MW01 
EPAID: LK256 LK332 LK333 LK362 LK363 LK391 LK392 LK393 LK394 LK419 LK420 LK421 LK454 LK455 LK456 LK484 LK485 LK524 LK525 LK547 

SAMPLE DATE: 121312002 4/112003 4/112003 11/18/2003 1111812003 4/612004 4/612004 4/612004 4/612004 71612004 7/612004 7/612004 101712004 101712004 101712004 2123/2005 212312005 412812005 4/2812005 21712007 

SAMPLE TYPE: Regular Regular Duplicate Regular Duplicate Regular Regular Duplicate Duplicate Regular Regular Duplicate Regular Duplicate Regular Regular Regular Regular Regular Regular 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Filtered 

Parameter ROUND#: Round 1 Round 2 Round J Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 

Petroleum Hydrocarbons Units" Method> ' 'x , ': '", i/ ,"""", " 

"?:'i1. :t I" "", ", ;:: :,"", '; "F 'j I, ) ;{ iii , :c':;~,: 

MoterOil mQ/l 8015BDRO 0.096 U 0.096 U 0.096 U 0.13 U 0.13 U 0.096 U - 0.096U - 0.096 U O.OJJ 0.096 U 0.096 U 0.096 U 0.096 U 1U 

Diesel Fuel mQIL 8015B DRO 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U - 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 

Gasoline mQIL 8015B DRO 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.02J - 0.03J - 0.1 U 0.1 U 0.05 J 0.1 U 0.1 U - 0.1 U 1U 

VOCs ". , .... 
.... ",;, ',,:t, ... ',: t, , .. ':'''''i" "', " 1"$ . j' .: . ",', '.:" , .,', I },': I, ' ..... ;: I,.\{±, I, '."" .,. .' If .. ":" I:',f+i 

4-Methyl·2·Pentanone uglL 8260B 50 U 50 U 50U 50 UJ 50 UJ 50 UJ - 50 UJ - 50U - 50 U 50 UJ 50 UJ - 50U - 50 U - SOU 

Chloroform uglL 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - 0.11 U - 0.11 U 0.1 U 0.1 U - 0.1 U - 0.1 U - 0.2U 

2·Butanone (MEK) ug/l 8260B 100U 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ - 100 UJ - 100 UJ - 100 UJ 100 U 100 U - 100 UJ - 100 U - 100U 

Methylene Chloride ug/L 8260B 3U 3U 3U 3U 3U 3UJ 3 UJ 3U 3U 3U 3U 3U 3U 3U 

SVOCs'~:-;; . '.:,<1'" ',,> 1 
, '\ ':t.'? . "::: I',; : i~ (:::', ' ',. "" .. ':.'> ; , 'l' ,."': f I: ". .:;; , ;, '{ii , 

:,~",:: 

4·Methyljlhenol UQ/l 8270C 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U - 9.6 U - 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 96U 10U 

~cenaphthene uQ/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Anthracene uQIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Benzo(a)anthracene ugIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 

Benzo(a)pyrene ugll 8270 SIM 0.19 U 0.19U 0.19U 0.19U 0.19U 0.19 U - 0.19U - 0.19 U - 0.19 U 0.19 U 0.19U - 0.19U - 0.19U - 0.2U 

Benzo(b)fluoranthene ug/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Benzo(g,h,i)perylene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Bi~2·Ethylhexyl)Phthalate uQ/L 8270C 9.6 UJ 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6 U - 9.6U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 1.9J 

Bi~2-chloroethoxv)methane UQ/l 8270C 9.6 UJ 9.6 U 9.6 U 9.6U 9.6 U 9.6U - 9.6 U - 9.6U 9.6U 9.6 U 9.6U 9.6U 96U 10U 

ButyJ Benzyl Phthalate uQ/l 8270C 9.6 UJ 9.6 U 9.6U 9.6U 9.6U 9.6U - 9.6 U - 9.6U 9.6U 9.6U 9.6U 9.6 U 96U 10U 

Chrysene ug/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U - 0.48 U 0.48 U 1U 

Oibenz(a,h)anthracene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 

Diethyl Phthalate uglL 8270C 2J 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 96 U 10U 

Fluoranthene ug/l 8270 SIM 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

o Fluorene uQ/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Indeno(l ,2 3-<:,d)pyrene uQ/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 1U 

Napthalene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 1U 

Phenanthrene ug/l 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 

Phenol ug/l 8270C 9.6 U 9.6 U 9.6 U 9.6U 9.6 U 9.6U - 9.6 U - 9.6U - 9.6 U 9.6 U 9.6 U - 9.6 U - 9.6 U - 10U 

Pyrene ugll 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Metals .'. 2 ,ifj",ii ": ... ..: " .:: , I,' :';",. '; : ' :1;:~r > ,;:' .... T' <': : ~;", :: I " 
, ....... ,.": l' k:';~ :', 

Aluminum ugIL 6010B 13.1 22.S UJ 8.2 UJ 38.2 UJ 24.4 UJ 16.7 J 12.9 J 200 UJ 200 UJ 6.9 UJ 14.6 UJ 14.8 UJ 83 11.4 UJ 32.3 16.8 J 200 UJ 24.2 UJ 200 U 100U 

Antimony ugIL 6010B 4.4 UJ 3.8 60U 5.8 UJ 7.8 UJ 8.2 UJ 60U 3.1 UJ 3.1 UJ 3.3 UJ 2.5 UJ 60 U 60 UJ 3 2.4 5.4 60 U 60 U 5 10U 

Arsenic ugll 6010B 8.4 UJ 5.3 3.7 10UJ 1.7 J 7.SUJ 7.2UJ 7.1 UJ 5.8 UJ 4.2UJ 6UJ 4.7 UJ 4,9 UJ 3.8 UJ 2.6 UJ 2.9J 2.3J 8.8 UJ 10.1 UJ S.24 

Barium ugll 6010B 45.6 36.8 36.1 36.4 36 36 36.9 35.1 37.9 38 40 37.5 42.9 36.8 3.4 40.1 39.6 38.2J 39.3J 40.7 

Cadmium uglL 6010B 0.15 UJ SU 0.15 UJ SU SU SU SU SU SU SU SU SU 0.63 UJ 0.44 UJ 0.97 UJ SU SU SU SU 2U 

Calcium uglL 6010B 170000 134000 131000 126000 128000 135000 139000 133000 138000 145000 144000 139000 135000 133000 116000 144000 143000 140000J 144000 J 149000 

Chromium ugIL 6010B 27.4 203 120 5.1 3.5 47.4 2.3 18.9 3.5 4.8 1.3 10.1 50.4 47.9 4.3 20.6 0.62 UJ 10 UJ 10 UJ 5U 

Cobalt UQ/l 6010B 1.1 UJ 0.55 UJ 50U SOU 50U 0.63 UJ 50 U 50 U 0.29 UJ SOU SOU SOU 50 U SOU 50 U 8.8 J 7.9 50 UJ 50 UJ SU 

Copper UQ/l 6010B 5.9 UJ 7.4 3.2 6.3 3.6 8.4 J 5.3 4.SJ 6.8 6.4 UJ 11 UJ 4 UJ 6.6UJ 11.S 12.1 7.7 J 7 3.5J 2.7 0.632J 

Iron uQll 6010B 47S 992 613 49.3 UJ 28.8 UJ 227 J 148 86.4 J 122 33.8J S7.9J 61.7J 206 150 91.3 62.1 J 100 UJ 13.4 UJ 100 UJ SOU 

lead uglL 6010B 3.1 UJ 3U 3U 1 UJ 1 UJ 3U 3U 3U 3U 1.6 2.6 1.4 2.9 3.7 9.3 1.5 1.6 3U 3U SU 

Magnesium uglL 6010B 83600 68000 67600 68600 69200 69000 71700 68700 70500 70100 70900 68300 63800 64400 56.5 75600 73600 76400 78800 74000 

Manganese ug/l 6010B 19.6 7.5 5.2 2.1 UJ 2.1 UJ 3.9 UJ 4.1 UJ 3.2 UJ 4.5 1.8 UJ 2.9 UJ 2 UJ 4.8 3.2 3.9 1.4 J 1.2 15 UJ 15 UJ 2.40J 

Mercury ugll 7470A 0.18 0.15 UJ 0.12 UJ 0.067 J 0.07 J 0.11 J 0.15 0.085 J 0.099 0.018 0.046 0.027 1.1 0.97 0.96 0.34J 0.31 0.2J 0.24J 0.5U 

Nickel ugIL 6010B 105 SS.3J 40.8 J 7.1 6.9 29.1 15 16.6 16.1 2.2UJ 3.1 UJ 4.8 UJ 21.7 20 18.8 7.5 5.7 UJ 3.B 4.5 2.94 

Potassium uQll 6010B 3410 2670 J 2S70J 2500 2590 2670J 2810J 2690J 2670J 3010 2890 2780 2520 2270 1930 3120 2970 2990J 3120 J 2010 

Selenium ugIL 6010B 14.3 11.8 13.4 17.9 16.1 12.4 13.3 14.1 13.5 21.9 17.2 16.7 18.1 15.1 13.6 26.1 29.1 26.9 UJ 30.6 UJ 21.1 

Silver uQ/l 6010B 1.2 2.3 UJ 2.5 UJ 0.94 UJ 2.5 UJ lOU lOU lOU lOU 1.5 UJ 1.1 UJ 10 U 10 UJ 10 U 0.97 2.1 UJ lOU 2 UJ 3.3 UJ 10U 

Sodium ug/l 6010B 451000 357000 359000 377000 383000 395000 410000 394000 405000 369000 375000 360000 342000 348000 308000 386000 378000 448000 J 465000 J 441000 

Thallium ugll 6010B 10 U 10 U lOU lOU 10 U 10 UJ 10 UJ 10 UJ 10 UJ lOU 10 U 10 U lOU lOU 10 U lOU lOU lOU lOU 2U 

Vanadium ug/l 6010B 25.2 22.6 22.3 22.2 22.7 23.8 21.6 20.6 24.5 20.6 20.7 20.1 18.6 18.9 16.1 20.4 19.7 21.9 22.2J 19 

Zinc ugll 6010B 48 6.6 6.6 26.2J 33.4 J 5.1 J 2.8 UJ 1.9 UJ 4 UJ 4.3J 29.3J 17.6J 22.1 4.2 13.1 21.1 J 5.4 UJ 20 UJ 20UJ 10U 

o Miscellaneous :, I:' '. 1':,\,.: " Ii,; .. ., >, :' " ': ',' :. " 
. ,,; I"t" I' "'" ~ I,,· ,. " 

., " ." " '"., " 

IJlH pH 9040 7 7 7.06 6.99 7 7.01 6.97 7.03 7.06 7.26 7.29 7.02 7.15 

Chromium, hexavalent ugll 7199 - - - - - 1 U - - - lU - - 1 U - - - - - - -



Table 3: Summary of Detected Analytes - Round 1 through Round 9 Groundwater Sampling - RSE Investigation 

o Vl.£LL ID: AA3-MW02 
EPAID: LK264 LK340 LK341 LK368 LK369 LK395 LK396 LK397 LK398 LK425 LK426 LK427 LK428 LK460 LK461 LK462 LK488 LK489 LK522 LK523 LK548 LK549 

SAMPLE DATE: 121412002 41212003 41212003 11/1912003 1111912003 4/612004 4/6/2004 4/612004 4/612004 7f712004 7f712004 7f712004 7f712004 10/812004 10/812004 10/812004 212412005 2/2412005 412812005 412812005 2f712007 2f712007 
SAMPLE TYPE: Regular Regular Duplicate Regular Duplicate Regular Regular Duplicate Duplicate Regular Duplicate Regular Duplicate Regular Duplicate Regular Regular Regular Regular Regular Regular Duplicate 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Unfiltered Filtered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Filtered Filtered 
Parameter ROUND#: Round 1 Round 2 Round J Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 

Petroleum HydrOcarbons ,7 Units MethOd ;;i'';~' " , ~ .. .", "'~ I?~:' '. ",':~';~ '~,: "'< " , .' ',:" ,;' ," S:;;., 
" " .',,' '3'5; ••• , :.:: 

•••• ' 1<;:;0.;', '~ 'fe; ". "l" " " 
Motor Oil mgIL 8015B DRO 0.37 0.096 U 0.08 J 0.096 U 0.096 U 0.096 U - 0.096 U - 0.02J 0.02J - - 0.096 U 0.096 U - 0.02J - 0.07 J - 1U 1U 

Diesel Fuel mglL 8015BDRO 1.3 0.096 U 0.02J 0.096 U 0.096 U 0.096 U - 0.096 U - 0.02J 0.02J - - 0.096 U 0.096 U - 0.03J - O.06J - 1U 1U 

Gasoline mg/L 8015BDRO 0.1 U 0.1 U 0.1 U 0.02J 0.02J O.OJJ - 0.1 U - 0.1 U 0.1 U - - 0.1 U 0.02J - 0.1 U - 0.1 U - 1U 1U 

VOCs "'''''.. '. '. ' '. I'," "',,"': i.., , .O",' " . ,.;F"." I····,·,;,; ... • '. . " .. : 'I'v ';s . 7'~. if; : I,; "st O'.,; • :. '.:t ; .... ' .. I"Z", ,; '. ; .".' 1:1 '"." . ..... ... : .. , 
4-Methyl-2-Pentanone uglL 8260B 50U 50 U 2J SO U SOU SO UJ - SO UJ - SO U SO U - - SO UJ SO UJ - SO U - 50U - SOU SOU 

Chloroform ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - 0.11 U 0.11 U - - 0.1 U 0.1 U - 0.1 U - 0.1 U - 0.2U 0.2U 

2-ButanoneJ.MEISl. uolL 8260B 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ - 100 UJ - 100 UJ 100 UJ - - 100U 100 U - 100 UJ - 100U - 100U 100 U 

Methvlene Chloride uolL 8260B 3U 3U 3U 3U 3U 3 UJ - 3 UJ - 3U 3U - - 3U 3U - 3U - 3U - 3U 3U 
SVOCs' 'i.'; .•.. ; ': , ... ," I;: .. '.: ,,' .. 1 .. 1;: .• . .... . ' .. '.' ..... . ... .. 

•• 
." . ·.:."s".': ,',1;;"' . L.:l ....... ,', '".' I';· . . " .... 

4-Methylphenol uglL 8270C 6J 9.6 U 9.6 U 9.6U 9.6U 9.6U - 9.6 U - 9.6U 9.6U - - 9.6 U 9.6 U - 9.6 U - 9.6 U - 10U 10U 

Acenaphthene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Anthracene ug/L 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 
Benzo( a)anthracene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Benzo(a)pyrene ug/L 8270 SIM 0.19U 0.19 U 0.19U 0.19U 0.19 U 0.19 U - 0.19U - 0.19U 0.19 U - - 0.19U 0.19 U - 0.19 U - 0.19U - 0.2U 0.2U 

Benzo(b)fluoranthene uolL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Benzo(O,h,i)perylene UQIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 9.6 UJ 9.6U 2J 9.6U 9.6 U 9.6 U - 9.6 U - 9.6U 3J - - 9.6 U 9.6 U - 9.6 U - 9.6 U - 2U 2.1 U 

Bis(2-chloroethoxy)methane ug/L 8270C 9.6 UJ 9.6U 9.6U 9.6U 9.6 U 9.6 U - 9.6U - 9.6U 9.6 U - - 9.6U 9.6 U - 9.6 U - 9.6U - 10U 10U 

Butyl Benzyl Phthalate ug/L 8270C 9.6 UJ 9.6 U 9.6 U 9.6U 9.6 U 9.6 U - 9.6U - 9.6U 9.6 U - - 9.6 U 9.6 U - 9.6 U - 9.6U - 10U 10U 

Chrysene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Dibenz(a,h)anthracene uolL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Diethvl Phthalate uolL 8270C 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6 U - 9.6 U - 9.6 U 9.6 U - - 9.6U 9.6U - 9.6U - 9.6U - 10U 10 U 

Fluoranthene uolL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

o Fluorene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Indeno(1,2,3-c,d)pyrene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Napthalene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Phenanthrene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48 U - 1U 1U 

Phenol uolL 8270C 12 9.6 U 9.6 U 9.6 U 9.6U 9.6 U - 9.6 U - 9.6U 9.6U - - 9.6U 9.6 U - 9.6 U - 9.6U - 10U 10 U 

Pyrene ugJL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - 0.48 U 0.48 U - - 0.48 U 0.48 U - 0.48 U - 0.48U - 1U 1U 

Metals .. ~ . ' . . .. ;. . ; ..... . ., .: .. ~ .:' J.' ;:,1 • 1 ,. :' . . .... ;. . 
." 's. .,.,,~;: I'~ ;'0" .. ::.1' 

Aluminum ugIL 6010B 315 25.7 UJ 20.3 UJ 33.9 UJ 28.1 UJ 11.4 J 7.8J 14.7 J 18.7 J 29.5 UJ 34.1 12.5 UJ 23.5 UJ 12.7 UJ 18.3 UJ 50.6 45.5 UJ 70.7 UJ 31.8 UJ 28.5 UJ 100 U 100U 

Antimony ug/L 6010B 4.2 UJ 60 U 2.7 5.9 UJ 2.5 UJ 2.3 UJ 6.5 UJ 2.3 UJ 3.5 UJ 7.2 UJ 7.2 UJ 7.3 UJ 3.1 UJ 60U 2.9 60 U 60 U 60 U 60U 4.2 10U 10.U 

Arsenic ug/L 6010B 12 UJ 11.1 13.4 10 UJ 10 UJ 5.3 UJ 7 UJ 5.3 UJ 6.8 UJ 2.6 10 U 10 U lOU 2.9 UJ 3.1 UJ 3 UJ 7.6 7.6 10.2UJ 8.6UJ 4.07 3.97 

Barium ug/L 6010B 48.4 44.1 43.1 41.5 40.5 41.6 41.5 40.3 40 45 44.5 42.5 44.1 41.2 40.1 39.7 37.5 38.7 50.4 J 52.4 J 39.1 39.1 

Cadmium uglL 6010B 0.25 UJ 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 0.74 UJ 1.7 0.85 UJ 5 UJ 5 UJ 5U SU 2U 2U 

Calcium uo/L 6010B 183000 177000 173000 176000 173000 188000 193000 187000 186000 191000 191000 188000 193000 182000 180000 171000 141000 148000 203000 J 207000 J 190000 188000 

Chromium ug/L 6010B 296 15.4 11.4 12.8 12.8 11.8 1.8 13.2 5.7 lS.8 10.3 2 1.8 5.6 5.2 6 8.4 3.5 UJ 12.8 lOU 0.63J 0.56J 

Cobalt uglL 6010B 3.9 UJ 50 U 50U 50U 50 U 0.71 UJ 0.66 UJ 0.56 UJ 0.54 UJ 0.9 UJ 0.96 UJ 0.74 UJ 0.47 UJ 0.45 0.48 0.55 0.71 UJ 0.62 UJ 50 UJ 50U 0.7 J 0.73J 

Copper uglL 6010B 47.2 8.5 5 6 5.8 5.8 J 4.7 6.8J 9.6 7.7 14.6 5.3 5.7 5.1 UJ 6.8 UJ 8.1 UJ 14.8 14.4 20.6J 17.2 8.49J 9.S8J 

Iron ug/L 6010B 3430 3660 3150 1100 1060 1030J 894J 1440J 1190 J 516 495 458 394 509 490 556 32.8J 25.9 J 70.1 11.5 UJ 50U SOU 

Lead ug/L 6010B 2.9 UJ 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 1.4 3U 3.2J 12.3J 5.9 1.9J 1.2 3 UJ 3U SU SU 

Magnesium uo/L 6010B 94500 96100 95000 97600 95700 96400 99400 96400 96200 99700 100000 98600 100000 88600 88000 82000 66500 69300 106000 113000 97100 96900 

Manoanese uolL 6010B 829 799 768 688 663 714 729 710 706 725 722 712 723 717 707 659 7.1 UJ 8 UJ 121 J 141 J 356 387 

Mercury ugJL 7470A 0.2 U 0.33 0.15 UJ 0.036 J 0.017 J 0.15J 0.081 0.064 J 0.15 0.021 J 0.2 U 0.2 U 0.019 1.4 J 1 J 0.9 0.13J 0.11 0.35J 0.27 J O.SU 0.5U 

Nickel ug/L 6010B S4.2 19.3J 6.9J 12.8 12.2 18.4 17.6 18.4 16.7 18.6 17.3 14.6 18.3 13.3 11.8 13.2 7.6 7.8 15.7 17.1 8.56 8.97 

Potassium ugJL 6010B 5670 8690J 8020J 7090 6520 7150J 7200J 6630J 6670J 6790 6650 6190 6580 5090 4890 4370 15300 15800 7890J 8360J 4280 4200 

Selenium ug/L 6010B 15.3 5.7 8 11.9 10.9 15.1 14.3 13.8 14 21 17.6 18 19.5 18.5J 20.3 J 19.2 23.7 29.4 23.S UJ 30.4 UJ 24.2 24 

Silver uglL 6010B 0.4 2.7 UJ 3UJ 3.1 UJ 3.3 UJ 10 U 10 U 10 U 10 U 1.4 UJ 10 U 1.4 UJ 10 U 10 U lOU S3.8 0.88 UJ 0.83 UJ 4.3UJ 3.9 UJ 10U 10U 

Sodium uglL 6010B 413000 399000 397000 413000 407000 430000 444000 433000 433000 411000 417000 413000 416000 373000 370000 347000 387000 404000 408000J 436000 J 468000 470000 

Thallium ug/L 6010B 10 U lOU lOU 10 U 10 U 10 UJ 10 UJ 10 UJ 10UJ 10 U lOU lOU 10 U lOU lOU 10 U 4.6 UJ 4.1 UJ 7.8 7.2 2U 2U 

Vanadium ug/L 6010B 8 0.98 UJ 0.8 UJ 1.3 UJ 1.3 UJ 3.4 2.9 UJ 3.7 3.8 3.4 4.1 4.9 4.3 4.4 4.9 4.8 lS.3 lS.4 12.9 12.7 12.1 12.1 

Zinc ug/L 6010B 26.4 6.6 11S 24J 6.3J 2.7 UJ 2.9 UJ 14.4J 7.4 4J S.6J S.4 6.1 2J 2.9J 13.S 6J 22.2 20UJ 20 UJ 5.98 UJ 5.79 UJ 

o Miscellaneous ....... :. 1",'.' I:';; ~i' : . 1",;, ' , .. , .. I'~:' ;;'; . < .. ' . . ' .-- ., .... :; . ~:. , .:i •. I' ' . S~ "\;.1';; .: .. ';.':' ,i··-I; ... , .. ' .... 
IpH pH 9040 7 6.89 6.95 6.9 6.97 6.89 - 6.94 - 6.94 6.93 - - 7.09 7.1 - - - 6.86 - 7.00 6.99 
Chromium, hexavalent ug/L 7199 - - - - - 1 U - 1 U - 1 U - - - 1 U - - - - - - -



Table 3: Summary of Detected Analytes • Round 1 through Round 9 Groundwater Sampling· RSE Investigation 

o V\lEllID: AA3·MW03 AA3·MW04 AA3·MW05 
EPAID: lK261 lK297 lK346 lK258 lK329 lK359 lK384 lK418 lK451 lK482 lK515 lK544 lK243 lK324 lK355 lK378 lK412 lK446 lK498 LK513 

SAMPLE DATE: 1214/2002 3/1912003 11/1112003 12/312002 312812003 11/1712003 41512004 7/612004 10171204 211812005 412712005 21612007 1112712002 312712003 11/1312003 41112004 7/112004 101612004 212812005 412712005 
SAMPLE TYPE: Regular .Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered 
Parameter ROUND#: Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 

Petroleum HYdrOcarbons ' ; ;, Units ,%: ' 'Method " "l 
, Ij'~, ':, 'v f\ ",,'" % ", ",: " I>:; ,',if' l: :' I';in,;,' "'::~'",,: " ;ccs", ' v;," [" ", icC;,,, 

Motor Oil mglL 8015B DRO 0.096 U 0.13 U 0.096 U 0.096 U 0.13U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 100U 0.14 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.05J 

Diesel Fuel mg/L 8015B DRO 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.008 J 0.096 U 0.096 U 1U 0.096 U 0.1 U 0.096 U 0.096 U 0.01 J 0.096 U 0.096 U 0.06J 

Gasoline mglL 8015B DRO 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.02J 0.04 J 0.1 U 0.1 U 0.1 U 0.1 U 1U 0.1 U 0.1 U 0.03 J 0.03J 0.1 U 0.02J 0.1 U 0.1 U 

VOCs, "<.""; " ' ';'~,,< , 
• ,f'" ' ',;; : "", " [", ",' "',Y', ' :.,," '" ';"":,, ",," ,;,,: [f '" ;:;;:" , "::":: ; '" : ' , :C, :', " 

4·Methyl·2·Pentanone uglL 8260B SOU SOU 50 UJ SOU SOU 50 UJ 50 U 50 U 50 UJ 50 UJ 50 U SOU SOU 50 U 50 UJ 50 U 50 U 50 U SOU 50 U 

Chloroform ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1 U 0.1 U 0.2U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 

2·Butanone (MEK) ug/L 8260B 100 U 100 UJ 100 UJ 100 U 100 UJ 100 U 100 U 100 UJ 100U 100U 100 U tOOU 100 UJ 100 UJ 100 U 100 UJ 100 UJ 100U 100 UJ 100U 

Methylene Chloride LJ9IL 8260B 3U 3U 3U 3U 3U 3U 3U 3U 3U 3 UJ 3U 3U 3U 3U 3U 3U 3U 0.5J 3U 3U 

SVOCS-';': -: fj':",: ·'.E ": " ,:,",;,t", ': '" 
" I':",; ;: :l"\ :.' " : ; ': , .. ',;:,,>, tr': 1',''[/'' .. :' I: ',: ,.;: : :. ,f', i. 

4·Meth~enol ug/L 8270C 9.6 U 10 U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 10U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U 10 U 

Acena~thene ugiL 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U DA8 U 0.48 U 0.48 U 

Anthracene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Benzo(a)anthracene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Benzo(a)pyrene ug/L 8270 SIM 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.2U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19 U 0.19U 

Benzo(b)fJuoranthene ug/L 8270SIM 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48U 0.48 U tU 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Benzo(g,h ,i)perylene UQIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Bis[2·Ethylhe.J<YIlPhthalate uQ/l 8270C 9.6 UJ 10U 9.6U 9.6 UJ 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 2U 9.6 UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 10U 

Bis[2-<:hloroethoxv)methane uglL 8270C 9.6 UJ 10U 9.6U 9.6 UJ 9.6 U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U tOU 9.6 UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 10U 

Butyl Benzyl Phthalate ug/L 8270C 9.6 UJ 10U 9.6U 9.6 U 0.7 J 9.6 U 9.6 U 9.6U 9.6 U 9.6U 9.6 U tOU 9.6 UJ 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6 U 10U 

Chrysene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U tU 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Dibenz(a,h)anthracene ug/L 8270SIM D.48 U D.48 U D.48 U D.48 U D.48 U D.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U 0.48 U D.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Diethyl Phthalate LJ9Il 8270C 9.6U 10U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 1DU 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U 10 U 

Fluoranthene UQIL 827D SIM D.48 U 0.48 U 0.48 U 0.48 U 0.48 U D.48 U D.48 U D.48 U 0.48 U D.48 U 0.48 U 1U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Fluorene uglL 8270SIM 0.48 U 0.48 U D,48 U 0.48 U D.48 U D.48 U D,48 U D.48 U D.48 U 0.48 U D.48 U 1U 0.48 U 0.48 U D.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Indeno(1 ,23-<: dlovrene ug/L 8270 SIM 0.48 U D.48 U 0,48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U D.48 U 0,48 U 0.48 U tU 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U D.48 U 0.48 U 0.48 U 

Napthalene ug/L 827D SIM 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U D,48 U D.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 

Phenanthrene ug/L 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U D.48 U 0,48 U D.48 U D.48 U D.48 U 0,48 U D,48 U tU D.48 U D.48 U 0,48 U 0.48 U D.48 U 0.48 U D.48 U 0.48 U 

Phenol uglL 8270C 9.6U 10U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 UJ 9.6 U 10U 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 1D UJ 

Pyrene ugIl, 827D SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U D.48 U 0.48 U D.48 U D.48 U 0.48 U 0.48 U 0.48 U 

Metals ,. ';":' '. '. ,;. :';:J:'~ ~; . ' ::;0: :" :~; :" .. ..... ,.' : ........ .' '. 
, i .... I:::.' .. k'; " , " , ,'~' : , ;,' .' " ',' '.' " 

Aluminum ug/L 6010B 18.4 J 200 U 9.4 UJ 31.4 36.6 31.2 UJ 6J 19.6 UJ 23.4 J 39.4 UJ 35.3 UJ tOO U 120J 141 43.1 UJ 33 42.4 UJ 96.4 59.8 J 159 

Antimony ug/L 6010B 60U 60 U 60 UJ 3.2 UJ 60U 60 U 5 UJ 60U 3.7 60 U 60U tOU 60 U 60 U 60 U 60 UJ 60U 4.7 60U 60U 

Arsenic ug/L 6D10B 5.9UJ 7.2UJ 6.2UJ 19.1 22.8 24.5 22.3 UJ 24.6 26 24.2 14.7 J 26.3 7.8 UJ 7.8 6.6 7.3 4.7 8.5 UJ 5.6 6.1 

Barium ug/l 6010B 23.9 21.6 19.6 30.3 30 31.2 27.4 33 31.5 31.3 27.2 32 23.2 24.3 23.2 18.8 22.3 22.1 26.5 19.8 

Cadmium uglL 6010B 0.22 UJ 5U 5U 0.49 UJ 5U 0.4 UJ 0.39 UJ 5U 0.24 UJ 0.57 UJ '5 U 2U 0.45 UJ 5U 5U 0.62J 5U 0.42 UJ 0.16 UJ 5U 

CalCium uglL 6010B 180000 173000 163000 191000 192000 19600D 189000 205000 190000 208000 19200D t88000 129000 134000 138000 122000 143000 137000 149000 92500 

Chromium ug/L 6010B 5.2 0.68 UJ 27.5 20.1 4.7 2 1.3 1.2 4.8J 3.5 5.1 1.64J 2UJ 4.6 1.9 UJ 0.79J 1.6J 2.1 1.9 1 J 

Cobalt ug/L 6010B 0.37 UJ 50 U 0.39 UJ 0.36 UJ SOU SOU SOU 0.59 UJ 0.32 UJ 1.7 UJ SOU 5U 0.84 UJ 50 U 50 U 50 U SOU SOU 0.44 UJ 50 U 

Copper uglL 6010B 5 UJ 2 3.1 UJ 15.2 6.1 5 UJ 3.8J 12.6 UJ 5.9 J 5.6 13.6 2.5J 2.7UJ 4.8 4.3 UJ 5 6.8 UJ 8 2.7UJ 2.3J 

Iron ug/l 6010B 38.9 UJ 100U 143 J 258 430 100 U 20J 37.3J 102 J 37.2 UJ 42.2 UJ SOU 181 199 46.5 UJ 42.8 J 45.9 J 120 37.1 UJ 217 

Lead uglL 6010B 3.8 3U 3U 3.3 UJ 3 UJ 3U 2.9 UJ 2.5 1.9 UJ 3U 3U 5U 3U 3UJ 1.3 UJ 2.5 2.4 UJ 3U 3U 3U 

Magnesium uglL 6010B 83000 83000 76000 110000 112000 108000 106000 111000 107000 114000 108000 105000 69700 73600 77600 65400 78400 75400 78300 4860D 

Manganese UlLIL 6010B 12.9J 7.6 11 59.7 53.3 27.3 26.1 30 21.5 22.1 4.8 5.43 60.5 11.5 10.9 3.8 7.5 7.8 1.9UJ 40.1 

Mercury ugIL 7470A 0.037 J 0.067 0.087 J 0.098 0.15 0.2U 0.08J 0.076 0.85 J 0.29J 0.28 J 0.5U 0.021 0.18 0.D13 0.028 J 0.047 J 0.63 0.24J 0.44J 

Nickel ug/L 6010B 4.8 UJ 6.1 UJ 14.2 31.1 23.3 UJ 10.9 33.8 33 17.1 81.9 32.8 to.9 4.9 UJ 2.8 UJ 1.8 UJ 0.95 UJ 1.4 UJ 1.2 40U 1.2 UJ 

Potassium ug/L 6010B 5750 6620 5880 3100 3300 3090 3060 3440 3040 3940 3000 2080 7810 5260 5020 4640 5440 4810 4980 3840 

Selenium ug/L 6010B 35.8 49.9 30.6 12.4 19.2 17.5 UJ 12.7 J 18.1 17 UJ 12.8 UJ 35.2 22.9 21.6 27.6 32.4 26.5 37.2 33.2 UJ 28.6 17 UJ 

Silver uglL 6010B 1 2.6 UJ 2.6 UJ 0.53 2 UJ 1.7 UJ 10U 1.6 UJ 3.6J 10U 2.8 tOU 10 U 1.9UJ 1.7UJ 10 UJ 1.3 UJ 0.64J 10 U 10U 

Sodium ug/L 6010B 303000 302DOO 315000 386000 389000 387000 462000 394000 400000 441000 393000 447000 464000 413000 426000 454000 466000 458000 477000 361000 

Thallium ug/L 6010B 10U 10U 10U 10U 10U 10 U 10U 10U 10 U 5.1 UJ 10 U 2U 8 UJ 10U 1DU 10 U 10 U 10U 2.9 10U 

Vanadium ug/L 6010B 15.8 14.2 15 43.6 37.1 42 39.7 44.4 41.9 55.3 57.5 54.4 19.7 21.3 21.4 18.3 22.1 21.3 24.1 20.7 

Zinc ugIl, 6010B 20J 20U 15.1 J 20.9 11.8 30.9 2.3 UJ 9.1 J 11.9J 10.2 J 20U t4 9UJ 40.8 14.2 4.4 UJ 5J 14.3 2.8 UJ 32 

o Miscellaneous 
, ',' ."'::::. ' 'i:fi!-~,;o ,; .' " ':: 1:',4 ", ,j'; :' :,:;{; iii'"~ ' :.i!-~ ; I';;i , ::, :. I' '[j"" . 

, .' I: ,;,:.": 

Q.H pH 9040 6.89 6.86 6.82 6.84 6.85 6.91 6.8 6.89 6.86 - 6.84 7.02 7.12 7.17 6.97 7.01 7.03 6.96 - 7.39 

Chromium, hexavalent ug/L 7199 - - - - - - - - - - - - - - - - - - - -



Table 3: Summary of Detected Analytes - Round 1 through Round 9 Groundwater Sampling - RSE Investigation 

o WELLID: AA3-MW06 
EPAID: LK240 LK299 LK347 LK389 LK390 LK409 LK410 LK411 LK441 LK442 LK443 LK500 LK501 LK502 LK503 LK533 LK534 LK555 

SAMPLE DATE: 1112612002 312012003 1111112003 41612004 4/612004 7/112004 7/112004 7/112004 101612004 101612004 10/612004 212812005 212812005 2/28/2005 212812005 412912005 412912005 2/912007 
SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular Regular Regular 

Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Filtered Unfiltered Filtered Filtered 
Parameter ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 

Petroleum Hydrocarbons ";, ,'Units " I" i. MethOd' 
'Yf 

"i 
,,"";, h ~<;f ", .'i ,1<, ,;~ I;':';'> 1<"+ '<j " <.',,, ' 1'/,,,,, '. ; ii', I>~'" 

Motor Oil mg/l 8015BDRO 0.096 U 0.13 U 0.096 U 0.096 U - 0.01 J - - 0.096 U - - 0.1 - - - 0.07 J - IU 

Diesel Fuel mglL 8015B ORO 0.096 U 0.096 U 0.096 U 0.096 U - 0.01 J - - 0.01 J - - 0.2 - - - 0.096 U - IU 

Gasoline mglL 8015B ORO 0.1 U 0.1 U 0.1 U 0.03J - 0.1 U - - 0.1 U - - 0.1 U - - - 0.1 U - IU 

VOCS. ' •• • «"i,' .. . ~' .. I> "/,ii"· <ii .. '. <. ii ..• >; ,". ;~;"i "v. "';' . i'.', .i •.. '.. .<i : .'i; ·.ii. ),,:: .. "Y .; i '.<iO' 
4-Methyl-2-Pentanone uQ/L 8260B 50U 0.5 J 50 UJ 50 UJ - 50U - - 50 U - - 50U - - - 50 U - 50U 

Chloroform uQIL 8260B 0.1 U 0.1 U 0.1 U 0.11 U - 0.11 U - - 0.1 U - - 0.95J - - - 0.1 U - 0.2U 

2-Butanone (MEK) uQIL 8260B 100 UJ 100 UJ 100 UJ 100 UJ - 100 UJ - - 100U - - 100 UJ - - - 100 U - looU 

Methvlene Chloride ug/L 8260B 3 UJ 3U 3U 3 UJ - 3U - - 3U - - 3U - - - 3 UJ - 3U 

SVOCs '. .... , Y';';".!: . 
" 

.i. 
'. 

.•... i' .. '; .i; . ·i I··;··i , ;'., " . /i . . I' • i' 'y ';i: ~ Ii,,; 
4-Methylphenol uglL 8270C 9.6 U lOU 9.6U 9.6U - 9.6U - - 9.6 U - - 9.6 U - - - 9.6 U - IOU 

~cenaphthene uglL 8270 SIM 0.48 U 0.48 U 0.48U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - IU 

Anthracene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - IU 
Benzo(a)anthracene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - IU 

Benzo(a)pyrene ugIL 8270 SIM 0.19 U 0.19U 0.19U 0.19 U - 0.19 U - - 0.19 U - - 0.19 U - - - 0.19U - 0.2U 

Benzo(b)fluoranthene uglL 8270 SIM 0.48 U 0.48 U 0.48U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - IU 

Benzo(Q,h,ilperylene ug/L 8270 SIM 0.48 U 0.48 U 0.48U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - IU 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 9.6 UJ 10 U 9.6U 9.6 U - 9.6 U - - 9.6 U - - 9.6 U - - - 9.6U - 2U 

Bis(2-chloroethoxy)methane ugIL 8270C 9.6 UJ lOU 9.6U 9.6 U - 9.6 U - - 9.6U - - 9.6 U - - - 9.6U - IOU 

Butyl Benzyi Phthalate uglL 8270C 9.6 UJ lOU 9.6U 9.6U - 9.6 U - - 9.6U - - 9.6 U - - - 9.6U - IOU 

Ctlrysene uQIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - 0.48 U - IU 

DibenzLa,h}anthracene uQ/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - 0.48 U - IU 

Oiethvl Phthalate uQ/L 8270C 9.6 U 10 U 9.6 U 9.6 U - 9.6 U - - 9.6 U - - 9.6 U - - - 9.6U - IOU 

Fluoranthene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - lU 

o Fluorene uglL 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - lU 

Indeno(l 2,3-<:,d)pyrene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - lU 

Napthalene ugiL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - lU 

Phenanthrene UQ/L 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - 0.48 U - IOU 

Phenol uQIL 8270C 9.6 U lOU 9.6 U 9.6 U - 9.6 U - - 9.6U - - 9.6 U - - 9.6U - IU 

Pyrene uQll 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U - 0.48 U - - 0.48 U - - 0.48 U - - - 0.48 U - lU 

Metsls .. .; 
" I.; ,'t;:;; I;·.··.';· . .';.'; , 

, :.j',. '., I"',,, ;~.; • '.'"" ,ii, 1,,<1' ,. ".i' , .. ". .","" i';. , ;., 
;,';" 

Aluminum ug/L 6010B 101 J 53.5 UJ 21.4 UJ 76.1 11.1 J 575 - 35 UJ 25.3J - 3.7 J 121 J - 15.6J 12.3 J 165 28.7 UJ 100 U 

Antimony uglL 6010B 60U 60U 60 UJ 4.1 UJ 60 U 60U - 4.2UJ 5.7 - 3.7 60 U - 60 U 60 U 9.7 60 U IOU 

Arsenic ugIL 6010B 2.4 12.4 UJ 4.5 UJ 9.9UJ 10.1 UJ 4.5 - 9.1 8.5UJ - 5.7UJ 5.5 - 5.6 6.3 lOU 10 U 5.66 

Barium ug& 6010B 24.1 29.8 21.9 26 UJ 23.4 UJ 38.8 - 23.5 23.6 - 23.2 30.5 - 29.2 29.9 34.1 J 30 J 33 

Cadmium U9.1L 6010B 0.47 UJ 5UJ 0.25 UJ 0.31 J 0.35 0.55 UJ - 0.31 UJ 0.29 UJ - 0.3 UJ 0.57 UJ 0.53 UJ 0.67 UJ 5U 5U 2U 

Calcium ug/L 6010B 205000 225000 203000 219000 217000 213000 - 208000 203000 - 207000 208000 213000 212000 150000 J 149000J 202000 
Chromium uglL 6010B 1.8 3.8 UJ 4.1 J 7.6 2.2 4.3J - 1.9J 3.4 - 1.7 3.2 - 2.1 1.9 3.4 J 3J O.77J 

Cobalt uglL 6010B 50U 50 UJ 50 U 50U 50 U 0.75 UJ - 50 U 50 U - 50U 1.2 UJ - 1.2 UJ 1.1 UJ 50 UJ 50 UJ 5U 

Copper uglL 6010B 2.2 UJ 3.2 UJ 4.4 UJ 7.1 J 4.5 7.7 UJ - 8 UJ 3.6 - 3.3 9.9UJ - 8.4 UJ 11 UJ 11.7 10.2 1.02J 

Iron ug/l 6010B 79.1 UJ 54.2 UJ 26.3 UJ 611 J 73J 495 - 15.1 UJ 33.2J - 10.7 J 120 - 22.3 UJ 23.4 UJ 155 25.8 UJ 50U 

Lead ug/L 6010B 3U 3U 3U 3U 1.5 UJ 3U - 1.6 UJ 3U - 3U 3U - 3U 0.98 UJ 3U 4.5 5U 

Magnesium UQ/L 6010B 98300 106000 101000 104000 105000 103000 - 101000 101000 - 99800 101000 101000 101000 74000 75000 92600 

ManQanese uQIL 6010B 24 30.7 2.4 UJ 10.9 2.4 16.8 - 0.7 0.88 J - 15U 284 290 274 16.3 J 10.3J 5U 

Mercury uQIL 7470A 0.2U 0.2 0.057 J 0.12J 0.12 0.035J - 0.036 J 0.57 J - 0.57 J 0.19J 0.13 J 0.15J 0.29 J 0.48J 0.5U 
Nickel ugIL 6010B 2.9 UJ 3.6 UJ 5.4 UJ 2.1 UJ 2.4 UJ 2.9 UJ - 1.8 UJ 2.4 - 1.6 5.8 - 5.3 5.6 6.2 3.9J 1.48 

Potassium ug/L 6010B 5350 5540 J 4810 5050J 5100J 5120 - 4910 5020 - 4720 5990 - 6020 5930 3060 J 2910J 3520 
Selenium ugIL 6010B 26 28.2 18.1 23.2 22.7 26.1 - 26.4 28.5 UJ - 30.7 UJ 5U - 5U 5U 11.2UJ 15 UJ 23.2 

Silver ug/L 6010B lOU 10 UJ 2.5 UJ 10 U lOU 2.2 UJ - 1.7 UJ 3.1 J - 10 UJ 10 U - IOU 0.97 2.1 UJ 2.7 UJ IOU 

Sodium uglL 6010B 358000 406000 389000 390000 401000 380000 - 375000 376000 - 377000 248000 - 252000 251000 188000 J 190000 J 389000 
Thallium ugIL 6010B 6.6 UJ 5.7 lOU lOU 10 UJ 10 U - lOU lOU - IOU 5.3 - 2.8 3.4 10 U lOU 2U 

Vanadium u(L1L 6010B 17.2 18.9 18.2 21.3 19.5 22.9 - 19.4 19.6 - 18.4 21.5 - 21.3 21.2 16.3 15.9 22.2 
Zinc uQIL 6010B 11.2 UJ 5.9 UJ 16J 7.5J 14.9 12.9J - 10.8 J 14.3J - 11.5J 4.2 UJ 3.4 UJ 4.8 UJ 13J 2.3J 8.05 UJ 

o Miscellaneous '.; ..... ' ~;··.>t<;; L .' .' i.:~' ii' i :; ~ .. ~; 
i;, "''" 

Ii.';; '; i.'; ."" . '"ii' '. 

pH pH 9040 6.78 6.71 6.76 6.84 - 6.86 - - 6.63 - - - - 6.97 - 6.98 
Chromium, hexavalent ugll. 7199 - - - 0.24 - 0.6 0.54 - 0.25J 0.24 - 1 U 1 U - - 0.23 - -



Table 3: Summary of Detected Analytes - Round 1 through Round 9 Groundwater Sampling - RSE Investigation 

o Vl.£LL ID: AA3-MW07 AA3-MW08 
EPAID: LK237 LK325 LK358 LK381 LK415 LK449 LK480 LK514 LK255 LK337 LK338 LK364 LK365 LK385 LK386 LK424 LK452 LK495 LK528 LK529 LK551 

SAMPLE DATE: 11126/2002 3/2712003 1111712003 4/212004 71212004 101712004 2/1812005 412712005 1213/2002 41212003 41212003 11/18/2003 11/1812003 41512004 4/512004 71712004 101712004 212512005 412912005 4/2912005 2/812007 
SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular Duplicate Regular Duplicate Regular Regular Regular Regular Duplicate Regular 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered 
Parameter ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 

Petroleum Hydrocarbons ~ •. h;;';. Unlta ~ .: Method' ·f~.; c " .. c ... • ",{ t·. ,·:.::.f:. i:c , .......... ;;,;{ .", T' " I····.;;,;·.· ":+. I~: . . .. " 
.; I. ;,'Hii, .:: :j 

Motor Oil Il1flIh. 801SB ORO 0.096 U 0.14U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.13U 0.13U 0.096 U 0.096 U 0.02J 0.096 U 0.096 U 0.096 U 0.096 U 1U 

Diesel Fuel mg/L 801SB DRO 0.096 U 0.1 U 0.096 U 0.096 U 0.007 J 0.096 U 0.096 U 0.096 U 0.008 J 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.02J 0.096 U 0.096 U 0.096 U 0.096 U 1U 

GaSOline rTlQIL 8015B ORO 0.1 U 0.1 U 0.03 J 0.02J 0.1 U 0.02J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.04 J 0.1 U 0.1 U 0.03J 0.1 U 0.1 U 0.1 U 1U 

VOCs .. .,', .' ': .. : ' .. "'.; ,':: ....... :'," '. ',' ,', ...... I,:, ".,'''''. I '. ". . ',.' E: . ... 
" . :. I, •.. ,', .. ;.....:;;,;, :,., .•.. :., ::;; .... ::. . :,:;;) 

4-MethYI-2-Pentanone ug/L 8260B SOU 50 U 50 UJ 50 U 50 U SOU 50 UJ 50 U 50 U SO U 50 U 50 UJ SOUJ SOU SOU SOU 50 UJ 50 UJ SOU SOU SOU 

Chloroform ug/L 8260B 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.61 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2U 

2-Butanone (MEK) uglL 8260B 100 UJ 100 UJ 100 U 100 U 100 UJ 100U 100 U 100U 100U 100 UJ 100 UJ 100 UJ 100 UJ 100U 100 U 100 UJ 1 J 100 U 100U 100 U 100U 

Methylene Chloride ug/L 8260B 3U 3U 3U 3U 3 UJ 3U 3UJ 3 UJ 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 

SVOCs.·:.·: ,c'. 
. '.' ,,' :. . ::'i. '. .",:,. , . ,2.::' : . .';;,;'. :.: I" 

: 
.'. I,': '.' . iHii:;;',' " . ,Hii:' .:~ ',' , ·i.· ., ..... ", ' .. ' ... . .. ; . ;:",;:. J 

4-Methylphenol lIfLlL 8270C 10 U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6U 9.6U 11U 

Acenaphthene lJ9IL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Anthracene ualL 8270SIM 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Benzo(a)anthracene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0,48 U 0.48 U 0.04J 0.48 U 0.48 U 1U 

Benzo(a)pyrene uglL 8270 SIM 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19 U 0.19 U 0.19U 0.19U 0.19 U 0.19U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.46 0.19 U 0.19 U 0.21 U 

Benzo(b)fluoranthene uglL 8270SIM 0.48 U 0.48 U 0,48 U 0,48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.6 0.48 U 0.48 U 1U 

Benzo(g,h,i)perylene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 0,48 U 0.4J 0.48 U 0,48 U 1U 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 10 UJ 9.6 U 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 9.6 U 9.6 UJ 9.6U 9.6 U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 2.1 U 

Bis(2-dlloroethoxy)methane ug/L 8270C 10UJ 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6 UJ 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U "9.6 U 9.6U 9.6 U 9.6 U 9.6 U 11 U 

BLJtyI Benzyl_Phthalate lIfLlL 8270C 10 UJ 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6 U 11 U 

Chrysene ug/L 8270 81M 0.48 U 0.48 U 0,48 U 0.48 U 0,48 U 0,48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.04J 0.48 U 0.48 U 1U 

Dibenz(a,h)anthracene uglL 8270 SIM 0.48 U 0.46 U 0,48 U 0.48 U 0.46 U 0048 U 0048 U 0048 U 0,48 U 0048 U 0.48 U 0.48 U 0.48 U 0.48 U 0.46 U 0.46 U 0.48 U 0.1 J 0.48 U 0.48 U 1U 

Diethyl Phthalate uglL 8270C 10 U 9.6U 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6 U 2J 9.6 U 9.6 U 9.6U 9.6 U 9.6U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 11 U 

Fluoranthene ug/L 8270 SIM 0.46 U 0.48 U 0.48 U 0.46 U 0.48 U 0.48 U 0.46 U 0.48 U 0.46 U 0.46 U 0.48 U 0.46 U 0.48 U 0.48 U 0.48 U 0.48 U 0.46 U 0.48 U 0.48 U 0.48 U 1U 

o Fluorene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 0048 U 0048 U 0048 U 0048 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0048 U 0.48 U 1U 

Indeno(1 ,2,3~,d)pyrene u9.,1L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.4J 0048 U 0.48 U 1U 

N8j)thalene ua/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.4 J 0.48 U 0.48 U 1U 

Phenanthrene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0048 U 0.48 U 0.48 U 0048 U 0.48 U 0048 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Phenol uglL 8270C 10U 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6UJ 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6 U 11U 

Pyrene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Metals' .• .' .' I', ' ' • ' : <:.: ',', I':, ... .' '.:.: :': 
" " 

, ' .. ,' . ,,":Hii.:" : ... " ,; .' :: ..... .. ,' . (': ii •. f! .. ',' . :j; .. J: : ... <"~'. j 
Aluminum ug/L 6010B 302 169 370 S6.6 UJ 1700 12.8 39.4 UJ 115 UJ 287 82 UJ 70.3 UJ 213 279 196 159 293 211 91 181 369 100 U 

Antimony ug/L 6010B 60 U 60U 3.2 60 U 3.6 UJ 60 U 60 U 60 U 2.8 UJ 2.9 60U 6.7 UJ 6.3 UJ 60U 60 U 4.8 UJ 4 60 U 60U 60U 10U 

Arsenic ug/L 6010B 3.6 8 4.6 10U 7 UJ 7.7UJ 4,4 4.3UJ 4.7UJ 10U 4.9 10UJ 10UJ 4.3 UJ 6.6UJ 10U 6.7 UJ 2.8 8.1 UJ 7.8 J 2.S 

Barium uaiL 6010B 52.7 53.3 71.3 57.8 230 53 S5.7 78 J 39.5 18.6 18.5 18.3 18.4 16.4 16.2 19.7 19.2 19.7 19.9J 21 J 21.1 

Cadmium ualL 6010B 0.98 UJ 0.71 UJ 0.84 UJ 0.68 UJ 1.6 UJ 1.1 UJ 0.4 UJ 5U 0.28 UJ 5U SU SU 0.26 UJ 0.38 UJ 0.42 UJ 5U 0.2 UJ 5 UJ 5U 5U 2U 

CalCium uglL 6010B 243000 238000 244000 261000 250000 236000 221000 112000 96800 92000 91900 89700 89200 92300 92400 100000 99200 110000 117000 114000 110000 

Chromium uglL 6010B 11 4 3.7 1.1 6.8 1.2 UJ 1.3 2.8 UJ 5.3 3.3 3 1.S 2.6 0.78 0.82 1.6J 1.6J 2.2 UJ 10 UJ 10 UJ SU 

Cobalt uglL 6010B 0.82 UJ 50 U 50 U 50 U 2.4 UJ SOU 0.55 UJ 50 U 0.59 UJ SOU SOU 50 U SOU 50 U 0.5 UJ SOU SOU 0.76 UJ 50 UJ 0.82J SU 

Copper ug/L 6010B 6.7 UJ 7.8 5.1 UJ 5.2 8.7 UJ 6.5 J 2.1 3.1 6.6 3.3 1.9 3.5 3.4 3.6J 4.8J 5.2 2.2 J 2.1 2.7 2.8 10U 

Iron uglL 6010B 430 244 421 41.4 UJ 3400 114 J 33.9 UJ 76.3 381 92.9 178 297 375 229 178 274 348 96.3 204 410 SOU 

Lead ualL 6010B 0.84 J 3 UJ 3U 3U 1.7 3.1 UJ 3U 1.8 2.3 UJ 3U 3U 2UJ 0.98 UJ 5 UJ 5.9 UJ 1.5 2.2 UJ 3U 3U 3U SU 

Magnesium ualL 6010B 99900 104000 99600 111000 99300 102000 85600 67700 52400 49500 50000 49300 49900 48500 48600 53000 53100 56900 65400 64000 S6400 

Manaanese ug/L 6010B 71.5 54.2 104 91.9 275 156 12.3 9J 145 160 164 197 218 150 150 73.7 J 195 109 245J 275J 308 

Mercury ug/L 7470A 0.027 J 0.17 0.014 0.074 J 0.064 J 0.58J 0.29J 0.37 J 0.12 0.18 0.12 UJ 0.1 J 0.061 J 0.094 J 0.12J 0.027 J 0.7 J 0.47J 0.31 J 0.32J 0.5U 

Nickei ug/L 6010B 12.6 J 9.7 UJ 12.2 12.3 2S 19.1 4.2 2.1 UJ 5.2 UJ 1.9 UJ 1.6 UJ 8.9 1.3 UJ 1.8 UJ 1.9 UJ 1.3 1.8 J 2.3UJ 1.3J 1.6 J 1.73 

Potassium ug/L 6010B 5800 3800 3440 3690J 4380 3270 3770 2860 J 11100 5120J 5090J 3920 3970 3950 3860 3880 4120 4570 5080J 4910J 2600 

Selenium ug/L 6010B 33.2 32.8 34.3 39.4 31.9 38 UJ 25.2 UJ 19.6 4.8 J 5U 3.8 5.3 UJ 2.8 UJ 5 UJ 5 UJ 4.2UJ 7 UJ 5U 12.2UJ 12.9 UJ 4.61 J 

Siiver uglL 6010B 10 U 2.8 UJ 2.7UJ 1.7 UJ 1.9 UJ 1.5J 10U 3.4 10 U 1.5 UJ 0.98 UJ 2.4 UJ 2.2 UJ 10U 10U 10U 1.4J 0.96 UJ 2.5 UJ 2.3 UJ 10U 

SOdium uglL 6010B 371000 361000 355000 377000 353000 375000 353000 288000 364000 369000 369000 371000 378000 436000 433000 392000 410000 435000 499000 J 483000 J 431000 

Thallium uglL 6010B 6.8 UJ 10U 10U 10 U 10 U 10U 3.6 UJ 10U 10U 10U 10U 10 U 10 U 10 U 10U 10U 10U 3.6 UJ 3.1 5.5 2U 

Vanadium ll9.1L 6010B 18.3 20.3 22.8 23.1 J 31.5 21.2 19.5 18.2J 5.7 1.9UJ 1.9UJ 3.4 UJ 3 UJ 2.8 UJ 2.7 UJ 3.2 2.3 2.2 2.8 3.8 2.04J 

Zinc ug/L 6010B 48.3J 40.8 27.5 20 U 19.3J 14.5J 8.3J 20 U 19.8 36.6 6.8 28.7 J 31.8 J 3.4 UJ 32.4 5.3J 13.3J 17.2J 20 UJ 1.3 J 5.2UJ o Miscellaneous,', 0:' :: ;~ ... I" ::" :::'. :f I·;~ . . i:. ))'. , . ;:.: ... . .,. ...... ,.':', 1.0 ,)', .. I' ::.': .. i::'" .2 :' 1 '.: .• :'. f '. {ft i, .• JJ;:; ll' ! 
IpH pH 9040 6.7 6.96 6.81 6.8 7 6.84 - 7.01 7.28 7.19 7.16 7.11 7.08 7.03 7.06 7.15 7.05 - 7.03 7.08 7.18 
Chromium, hexavalent ugIl. 7199 - - - - - - - - - - - - - - - - - - - - -



Table 3: Summary of Detected Analytes - Round 1 through Round 9 Groundwater Sal11f>llng ~- RSE Investl~atlon 

o v\£lllD: AA3-MW09A AA3-MW098 
EPAID: lK246 lK319 lK3S1 lK374 lK40S lK437 lK491 lKS08 lKS40 lK249 lK320 LK3S4 lK37S lK406 lK438 lK493 lKS09 lK541 

SAMPLE DATE: 11127/2002 312612003 11/1212003 3131/2004 613012004 10/512004 212412005 412612005 2/612007 11127/2002 312612003 1111312003 313112004 6/3012004 10/5/2004 212512005 412612005 2/612007 
SAMPLE TYPE: Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered 
Parameter ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 

Petroleum'Hydracarbons c; "Units; Method ';i>, , ' !?> 'ji 
, 

I »~ .>' I~ ,/ .. " '. ' t,~, ;'; ; " I">i,~;,{' , I'; , 
:~ ; , ,," >'~ 

Motor Oil mg/l 801SB DRO 100U 0.14 U 0.13U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 100 U 0.14 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 

Diesel Fuel mg/l 801SB DRO 0.096 U 0.1 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 0.096 U 0.1 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 

Gasoline mgll 801SB DRO 0.1 U 0.1 U 0.02J 0.03J 0.1 U 0.1 U 0.1 U 0.1 U 1U 0.1 U 0.1 U 0.02 J 0.02J 0.1 U 0.1 U 0.1 U 0.1 U 1U 

VOCs . "',; ""~>':, ~ . i;>', , 
'j' ; ;~i, ... 

" 
, 'J. ~~~,', :i. T, ':>' .,' ....• :> ..,.: I"~;'> ,t, I', '.., :t F., I ; ..' :. ~ " J"~ 

4-Methyl-2-Pentanone uQIl 8260B SOU SOU 50 UJ 50 U SOU SOU 50 U 50 U SOU SOU SOU 50 UJ 50 U 50 U 50 U 50 UJ SOU SOU 

Chloroform uQIl 8260B 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.2U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.2U 

2-Butanone (MEK) uQIl 8260B 100UJ 100 UJ 100 UJ 100UJ 100 UJ 100U 100 UJ 100U 100 U 100 UJ 100 UJ 100 U 100 UJ 100 UJ 100U 100 U 100 U 100U 

Methylene Chloride ug/L 8260B 3U 3U 3U 3U 3 UJ 3U 3U 3 UJ 3U 3U 3U 3U 3U 3 UJ 3U 3U 3 UJ 3U 

SVOCs;(' ~ ,'~"i~ ~ . ~'~;,~ I'". 
. :~ ',. . ~ : i .. , ., c: .; ~T:';.:. I"'';:" ::" .... >;:: .... ~ ;;. i' .. ;:;f .., 

'U" ;.: .=,' ',;( , ... '; 
4-Methylphenol ugll 8270C 9.6 U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 10 U 10U 9.6 U 9.6U 9.6 U 9.6U 9.6 U 9.6U 9.6U 10U 10U 

Acenaphthene ugll 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 

Anthracene uglL 8270 SIM 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0,48 U 1U 0,48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Benzo(a)anthracene ugll 8270SIM 0,48 U 0.48 U 0.48 U 0,48 U 0,48 U 0,48 U 0.48 U 0,48 U 1U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 

Benzo(a)pyrene ugIL 8270 SIM 0.19U 0.19 U 0.19U 0.19U 0.19 U 0.19 U 0.19U 0.19U 0.2U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19U 0.19U 0.2U 

Benzo(b )fluoranthene ug/L 8270 SIM 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1.0U 0.48 U 0.48U 0.48U 0,48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 

Benzo(Q,h,ilperylene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0,48 U 0.48 U 1.0U 0,48 U 0.48 U 0.48 U 0,48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 9.6 UJ 9.6U 9.6U 9.6U 9.6U 9.6U 9.6 U 10U 2U 9.6 UJ 9.6U 9.6U 9.6 U 9.6 U 9.6 U 9.6 U 10 U 2U 

Bis(2-dlloroethoxy)methane ugll 8270C 9.6 UJ 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6 U 10U 10U 9.6 UJ 9.6 U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 10U 10U 

Butyl Benzyl Phthalate uglL 8270C 9.6 UJ 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6U 10U 10U 9.6 UJ 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6 U 10U 10U 

Chrysene uQ/l 8270 SIM 0,48 U 0.48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 0.48 U 0~48 U 0,48 U 0,48 U 0,48 U 0.48 U 0,48 U 0.48 U 1U 

Dibenz(a,/1lanthracene uQIl 8270SIM 0,48 U 0,48 U 0.48 U 0,48 U 0,48 U 0,48 U 0,48 U 0,48 U 1U 0,48 U 0.48 U 0.48 U 0,48 U 0,48 U 0.48 U 0,48 U 0,48 U 1U 

Diethvl Phthalate ugll 8270C 9.6 U 9.6 U 9.6U 9.6 U 9.6 U 9.6U 9.6U 10 U 10U 9.6 U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6 U 10U 10U 

Fluoranlhene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0,48 U 0.48 U 0,48 U 1U 0.48 U 0.48 U 0,48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 1U 

o Fluorene ug/l 8270SIM 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 1U 

Indeno(1,2,3-c,d)pyrene ugll 8270 SIM 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Napthalene UlLIl 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 

Phenanthrene UQ/l 8270SIM 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0.48 U 0.48 U 0.48 U 0,48 U 0,48 U 0,48 U 0.48 U 1U 

Phenol ug/L 8270C 9.6U 9.6 U 9.6 U 9.6U 9.6U 9.6U 9.6U 10 U 10U 9.6 U 9.6U 9.6U 9.6U 9.6 U 9.6 U 9.6U 10 U 10U 

Pyrene ug/l 8270SIM 0,48 U 0,48 U 0,48 U 0.48 U 0.48 U 0,48 U 0,48 U 0,48 U 1U 0,48 U 0,48 U 0.48 U 0.48 U 0,48 U 0.48 U 0.48 U 0.48 U 1U 

Metals ; \"'''0'' ;: " ;.: " ...... ~ ~~ l' .. ,~ .;,;. ;~~ " 
'.;: ,: ", ';;~ '~.~.'. .; .... ~ .;~:; :,t:'~: .. f: ~~: -; 'i:' ; 

Aluminum uglL 6010B 195 297 413 248 183 131 654 309 100U 204 156 179 66.6 12.1 J 365 76.7 UJ 70.6 UJ 100U 

Antimony uglL 6010B 60U 60U 60 UJ 60 UJ 2.4 UJ 9 60U 60 U 10U 60U 60 U 60 U 60 UJ 60U 60U 60U 60U 10U 

Arsenic ugIL 6010B 9.9 UJ 7.4 J 9,4 UJ 5.7 3.8 6.6UJ 9.5 8.5 6.18 7.9 UJ 4.6 5.7 3.7 4 8UJ 3.4 4.7 4.17 

Barium ugIL 6010B 50.1 60,4 62.6 61.5 67.2 29.5 51.8 47.3 69.2 36,4 29.8 29.6 25.3 28.7 63.1 28 25.9 27.8 

Cadmium ug/L 6010B 0.33 UJ 0.34 UJ 0.27 UJ 5U 5U 5U 5UJ 5U 2U 0,4 UJ 0.54 UJ 5U SU 0.31 UJ 0.39 UJ 5 UJ 5 UJ 2U 

CalCium ugll 6010B 116000 116000 135000 147000 165000 134000 114000 105000 191000 114000 118000 126000 120000 135000 155000 135000 139000 138000 

Chromium ugIL 6010B 1.9 UJ 2 UJ 3J 0.82J 0.81 J 1.1 UJ 2.4 UJ 10 U 5U 3.1 UJ 2.6UJ 5.7 0.83J 10 U 1.3 UJ 1.9 UJ 10U SU 

Cobalt ugll 6010B 0.8 UJ SOU 0.4 UJ 50 U 50 U 0.37 UJ 0.83 UJ 50 UJ 5U 0.61 UJ 50 U 50 U SOU 50 U SOU 0,46 UJ 50 U 5U 

Copper ug/L 6010B 4.2 UJ 1.7 4.3UJ 5.3J 12.1 UJ 2.4 2.3J 2SU 1.48 J 2.6UJ 25U 3.8 UJ 5.8 J 9.9UJ 5.6 1.9 25U 054J 

Iron ugIL 6010B 263 . 384 617 380 254 300 889 449 SOU 545 439 494 183 54.5 J 500 124 148 50U 

lead UlLIl 6010B 0.92 UJ 3U 2UJ 3U 3 UJ 2.1 UJ 1 J 3U 5U 1,4 UJ 3U 3U 3U 3 UJ 1.6 UJ 3U 3U 5U 

MaQnesium ugll 6010B 42500 42400 53200 54400 57900 72200 42200 38700 67300 62500 64000 70800 62900 67800 58900 71100 76300 71900 

Manganese ug/L 6010B 20.5 7.1 10.7 10.5 5.3 UJ 6 19 15.2 UJ 2.95J 8.9 6.1 5.1 UJ 3.7 UJ 2.8 UJ 9.5 9,4 11 UJ 5.55 

Mercury ug/L 7470A 0.05 J 0.2 0.21 J 0.046 J 0.15 J 0.55 0.21 J 1 0.5U 0.038 J 0.19 0.013 0.03J 0.16J 0.73 0.29J 0.77 0.5U 

Nickel ugIL 6010B 3.8 UJ 2 3.1 UJ 1.1 UJ 1 UJ 1.8 1.3 UJ 40 UJ 2.72 5.1 UJ 2,4 2.3 UJ 4.3 1.2 UJ 1 0.77 UJ 40UJ 0.62J 

Potassium ugIL 6010B 4190 3770J 3820 3940 4190 3330 4090 3240 2720 3520 3020J 3050 2870 3190 4090 3140 3340 1930 

Selenium ug/L 6010B 13.3 14.6 UJ 17.5 21.6 29.9 7.1 UJ 11.6 UJ 11.6 UJ 35.9 7.5 J 7.9 UJ 5.4 UJ 5 UJ 8.1 UJ 30.3 UJ 5U 6.1 UJ 6.75J 

Silver ugll 6010B 10U 10 U 0.81 UJ 10UJ 1.2 UJ 0.98J 10U 10U 10U 10 U 10U 1.6 UJ 10 UJ 10 U 18.1 0.93 UJ 10U 10U 

Sodium uglL 6010B 329000 336000 J 380000 424000 404000 400000 334000 298000 460000 413000 406000 J 371000 412000 394000 400000 421000 423000 418000 

Thallium ugIL 6010B 7.1 UJ 10 UJ 10U 10 U 10U 10U 3.7UJ 10 U 2U 9.5 UJ 1.6J 10U 10U 10 U 10 U 4.2 UJ 10U 2U 

Vanadium ugll 6010B 33.9 32.9 26.9 27.4 28 13.8 40~5 29.9 25.8 15.4 14.7 14.9 13.1 13.5 26.8 13.1 12.4 13.4 

Zinc ug/L 6010B 10.3 UJ 9.3 16.8 J 3.1 UJ 4J 11.3 6.9J 2.7 UJ 10U 11,4 UJ 8.9 17.7 3.7 UJ 2.8 J 14 S.4J 4.7UJ 10U 

o Miscellaneous '" '.' jX':' ";'"" \ ;>ti' , ·::;>tt· I, :t ,j ~.~.~' '. 
.~ ,":>,t '; I,.',,.', :; : i,:,;; t 1'"; ,: " 

. ~ " ' I;' 
pH pH 9040 7.25 7.26 7.06 7 7.07 6.84 - 7.12 7.06 7.21 7.16 6.88 7 7.12 6.79 - 7.02 7.13 
Chromium, hexavalent ug/L 7199 - - - - - - - - - - - - - - - - - -



Table 3: Summary of Oetected Analytes - Round 1 through Round 9 Groundwater Saml'lIng - RSE Investigation 

o IM:LL ID: AA3-MW10 AA3-MW11 AA3-MW12 
EPAID: LK252 LK253 LK301 LK350 LK373 LK402 LK436 LK478 LK512 LK539 LK466 LK467 LK520 LK521 LK546 LK469 LK472 LK530 LK532 LK531 LK552 LK553 

SAMPLE DATE: 1212/2002 121212002 312012003 11/1212003 313012004 6129/2004 101512004 211712005 4/27/2005 21512007 2/1512005 211512005 412812005 412812005 2fl12007 2116/2005 211612005 412912005 4129/2005 412912005 2/812007 2/812007 
SAMPLE TYPE: Regular Duplicate Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Duplicate Regular Regular Duplicate 

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Filtered Unfiltered Rltered Unfiltered Unfiltered Filtered Filtered Filtered 
Parameter ROUND#: Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 Round 7 Round 8 Round 9 Round 7 Round 8 Round 9 

PetrOleum Hydrocarbons'" :' Units I';' MethOd " ,:;:~, ,'; Ii ;~" ;; 
, '; '''3' I; , i : " '. I;;~" ",: I; " ',' 'J"JC~'~~" , " I: "J;\ , ; :, ';' is " :"i"': 

, ;1 
Motor Oil m~ 8015B DRO 0.096 U 0.096 U 0.13 U 0.13 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 0.096 U - 0.04 J - 1U 0.06J - 0.24 0.2 - 1U 1U 

Diesel Fuel mglL 8015B DRO 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 1U 0.009 J - 0.04J - 1U 0.2 - 0.85 0.78 - 0.49J 0.40J 

Gasoline mglL 8015B DRO 0.1 U 0.1 U 0.1 U 0.02J 0.02J 0.1 U 0.1 U 0.1 U 0.1 U 1U 0.1 U - 0.1 U - 1U 0.1 U - 0.1 U 0.1 U - 1U 1U 

VOCs . ;":. ;"';':;L ;, ,"; , , '\"+" I',., .d' 
. ;',.:"". ':';':.';., ,,::' ,'-" " ' .. '.". ..... 

" ';', . .. j.< ·i·'·: I,·~·::··.:·: ., ,:,., L:: ; .':' ":' ... "'1 
4-MethYI-2-Pentanone ug/L 8260B sou 50 U 0.3 J 50 UJ SOU SOU SOU 50 UJ SOU 50U 50 UJ - 50 U - SOU 50 UJ - 50U 50U - SOU SOU 

Chloroform ug/L 8260B 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.2U 0.1 U - 0.1 U - 0.2U 0.1 U - 0.1 U 0.1 U - 0.2U 0.2U 

2-Bulanone (MEK) ug/L 8260B 100 U 100 U 100 UJ 100 UJ 100U 100 UJ 100 U 100 U 100U 100 U 100 UJ - 100 U - 100 U 100 U - 100 U 100 U - 100U 100U 

Methylene Chloride ug/L 8260B 3U 3U 3U 3U 3 UJ 3U 3U 3U 3U 3U 3U - 3U - 3U 3U - 3 UJ 3U - 3U 3U 
SVOCs ;', ,c' ::::. 

.... . .":::.' .', ;; '..:.";! ~;'" " .~: I:;: .. ':.:' is " L~' ,'. '~ . . ; I;;."'':': : "; . . "" :, ..... I::~ '. :; ',"" ',; I .•••..• ;, 1 
4-Methylphenol U9./L 8270C 9.6 U 9.6 U lOU 9.6 U 9.6U 9.6 U 9.6U 9.6 U 10 U 10U 9.6 U - 9.6 U - 10U 9.6U - 9.6U 9.6U - taU 10 U 

Acenaphthene uglL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.2 J - 1.6 1.5 - 1U 1U 

Anthracene Ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.05 J - 0.09J 0.08 J - 1U 1U 

Benzo(a)anthracene ugIL 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.48 U - 0.48 U 0.48 U - 1U 1U 

Benzo(a)pyrene ug/L 8270 SIM 0.19 U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19U 0.19U 0.2U 0.19 U - 0.19U - 0.2U 0.19 U - 0.19U 0.19U - 0.2U 0.2U 

Benzo(b )fluoranthene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - tU 0.48 U - 0.48 U 0.48 U - 1U 1U 

Benzo( 9 ,h ,i)perylene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - tU 0.48 U - 0.48 U 0.48 U - 1U 1U 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 9.6 UJ 9.6 U 10 U 9.6U 9.6 U 9.6 U 9.6 U 9.6U lOU 2U 9.6UJ - 9.6U - 2U 9.6 U - 9.6 U 9.6 U - 2U 1.3J 

Bis{2-<:hloroethoxy}methane uglL 8270C 9.6UJ 9.6U lOU 9.6U 9.6 U 9.6 U 9.6 U 9.6U lOU 10U 9.6 UJ - 9.6 U - 10U 9.6 U - 2J 2J - 10U 10 U 

Butyl Benzyl. Phthalate ug/L 8270C 9.6 U 9.6 UJ 10 U 9.6 U 9.6U 9.6 U 9.6U 9.6 U 10 U 10U 9.6 U - 9.6 U - 10U 9.6U - 9.6 U 9.6U - 10U 10U 

Chrysene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - tU 0.48 U - 0.48 U 0.48 U - 1U 1U 

Dibenz(a,h )anthracene ug/L 8270SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.48 U - 0.48 U 0.48 U - 1U 1U 

Diethyl Phthalate ug/L 8270C 9.6 U 9.6 U lOU 9.6U 9.6U 9.6 U 9.6U 9.6 U lOU 10U 9.6 U - 9.6 U - 10U 9.6 U - 9.6 U 9.6 U - taU 10U 

Fluoranthene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.02J - 0.09J 0.08J - 1U 1U 

o Fluorene ug/L 8270SIM 0.46 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U - 0.48 U - tU 0.1 J - 0.48 U 0.48 U - 1U 1U 

Indeno(l,2,3-c,dlovrene lJ9./L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U 0.48 U - 1U 0.48 U - 0.48 U 0.48 U - 1U 1U 

Nlipthalene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.48 U - 0.04J 0.03 J - 1U 1U 

Phenanthrene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U tU 0.48 U - 0.48 U - 1U 0.48 U - 0.05J 0.05 J - 1U 1U 

Phenol ug/L 8270C 9.6 U 9.6 U 10 U 9.6 U 9.6U 9.6 U 9.6U 9.6 UJ 10 UJ 10U 9.6 U - 9.6U - 10U 9.6 UJ - 9.6 U 9.6U - 10U 10 U 

Pyrene ug/L 8270 SIM 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1U 0.48 U - 0.48 U - 1U 0.48 U - 0.06J 0.06J - 1U 1U 

Metals 
.. 5 . ';.;:;::; :,. .':~ ":; .". ' 

..... , ., "; .''.', :f. J.::J ;; r ;, ; r·, ... .. ";:.: .. '; .... I ii."'-; ... . ... J ::.: . ;' : .' . ... ". .. i:, .... ,:;,: ' ::. ; ... '; 'f" 
, ;1 

Aluminum ugIL 6010B 23.7 J 25.2J 14 UJ 5 UJ 31.1 J 8.2 J 17.9J 22.2J 18.1 UJ 100 U 35.1 J 46.7 J 186 UJ 31 UJ 100 U 98.1 J 29.7 J 63.7 UJ 44 UJ 33 UJ 100U 100U 

Antimony ug/L 6010B 2.4 UJ 1.8 UJ 60U 60 UJ 60U 60 U 2.7 60 U 60U 10U 60U 60 U 60 U 60 U 10U 60U 60 U 60U 11.7 60U 10U 10U 

Arsenic ug/l 6010B 5.7UJ 4.5UJ, 9.1 UJ 8.1 UJ 3.7UJ 7 11.6 UJ 7.6 UJ 5.4 5.63 7.3 UJ 7.5 UJ 31.7 24.5 7.11 7.7 UJ 10.6 UJ 61.9 58.6 62.2 18.S 18.2 

Barium ug/L 6010B 40 41.1 38.3 29 31 34.2 30.9 32.8 30.5 32.6 48.6 45.6 43 39 39.4 147 146 109J 110 J 121 J 334 331 

Cadmium ug/L 6010B 0.15 UJ 0.18 UJ 5 UJ 5U 5U 5U 5U 0.42 UJ 5 UJ 2U 5U 0.16 UJ 5U 5U 2U 0.42 UJ 0.3 UJ 5U 5U 5U 2U 2U 

Calcium ug/L 6010B 167000 179000 209000 178000 193000 203000 186000 162000 202000 176000 147000 135000 164000 15S000 152000 243000 244000 266000 279000 299000 263000 265000 
Chromium ug/l 6010B 2.8 J 2.7 J 3.1 UJ 2.4 J 1.1 J lOU 3.9 5.4 J 10 U 5U 1.8 1.4 2.7 UJ 3 UJ 5U 2.9J 2.8 J lOU 3.8J 10 UJ SU SU 

Cobalt lJ9./L 6010B 0.75 UJ 0.56 UJ 50 UJ SOU 50 U SOU 50U 50 U 50 UJ SU 0.81 UJ 0.8 UJ 1.7 UJ 2 UJ 0.94J 2UJ 2.1 UJ 2.4 J 2.7 J 2.6J 1.33J 1.35J 

Copper ll9./L 6010B 4.9 UJ 4.3 UJ 25 UJ 2.6UJ 24.2 8.5 UJ 3.1 J 2.4 UJ 25 U 10U 15.5 3.1 UJ 5.4 J 3.1 0.69J 7.6UJ 5.6 UJ 2.5 5.4 1.9J 10U taU 

Iron ug/L 6010B 28.5 UJ 30 UJ 193 185 240J 208 234 192 J 191 182 46J 26.9J 402 202 SOU 124 J 31.9 UJ 4550 4640 4950 6850 70S0 

Lead ug/l 6010B 3.3 UJ 3.2 UJ 3U 1.4 UJ 3U 3UJ 3.3 UJ 3U 3U 5U 3U 3U 3U 2.5 5U 3U 3U 3U 2 3U SU SU 

Magnesium ug/l 6010B 87200 90800 99500 90800 90000 91000 90300 81800 101000 66000 79100 75800 134000 124000 76200 137000 139000 101000 99500 114000 123000 124000 

Manganese ug/L 6010B 35.5 38.1 14.7 10.5 13.2 14.1 13.6 11.4 17.3 UJ 12.6 69.5 57.9 685 635 264 358 362 1770 1760J 2000 1S60 1590 

Mercury ug/L 7470A 0.11 J 0.12J 0.2 0.058 J 0.066 J 0.1 J 0.55J 0.21 J 1.2 J O.SU 0.51 J 0.54J 0.13J 0.23J O.SU 0.039 J 0.032 J 0.1 J 0.032 J 0.062 J 0.5U 0.5U 

Nickel ugIL 6010B 3 UJ 3.3 UJ 1.6 UJ 1.6 UJ 1.2 J 40U 1.7 0.71 UJ 40 UJ 0.56 J 5.8 3.5 UJ 4.6 4.6 3.06 22 21.1 19.6 20.6 22.8 1.23 2.23 

POlassium ug/b, 6010B 5650 6010 6520J 5960 6110 6460 5790 6340 6720 3900 13600 13100 14800 13400 3280 29400 29300 29100 J 29300 J 31000 J 11500 11300 

Selenium ugIL 6010B 5 UJ 5UJ 3.4 UJ 5 UJ 5U 5U 7.7 UJ 5U 5U 10U 14.2 UJ 4.5 UJ 7.8 6.5 23.7 5U 5U 8.7 UJ 5.2 UJ 12.5 UJ 0.9SJ 0.99J 

Silver Ug/L 6010B 1.2 0.85 10 UJ 2.1 UJ 0.96 UJ 1.5 UJ 2J lOU lOU 10U 10 U 10 U 1.6 2.9 10U lOU 10 U 3.5 UJ 4.5 UJ 4.8 UJ 10U 10 U 

Sodium ug/L 6010B 421000 448000 507000 460000 494000 465000 437000 418000 500000 479000 470000 437000 415000 397000 485000 514000 531000 526000 J 451000 J 593000 483000 481000 

Thallium ug/l 6010B 10 U 10 U 3J 10 U lOU 10U 10 U 6.8 UJ lOU 2U 5.4 UJ 4.7 UJ lOU 10 U 2U 8.2 UJ 10 UJ 8.7 UJ 10 U 8 UJ 2U 2U 

Vanadium ug/L 6010B 1.5 UJ 1.5 UJ SOU 50 U 50 U 50 U SOU 50U 50 U 10U 9.5 9.2 4 2.7 1S.4 15.4 14.9 1.7 3.1 1.6 1.21 J 1.26J 

Zinc ug/L 6010B 201 209 3.6 UJ 12 J 8.1 J 3.2J 24.4J 8.3J 2 UJ 10U 17J 6.1 J 8.5 J 1.2 J 7.98 UJ 6.4 J 10 J 20 UJ 20 UJ 20 UJ 10U 11.8 UJ 

o Miscellaneous ....... :':;". " ';, ":· ... 1 .\\ ... I;,;~":./ .' ,. ;:; .";; ..•. ;,/.' .... ,\\ ': :.; '. :; .;:; .: >.' <,i'; . I:.:" IT :,';:"":":', ;; :; , ,',; 
" ~ 

IpH pH 9040 7.07 7.01 6.83 6.71 6.85 6.86 6.64 - 6.88 7.09 - - 7.12 - 6.95 - - 6.73 6.76 - 6.85 6.88 
Chromium. hexavalent ug/l 7199 - - - - - - - - - - - - - - - - - - - - - -



o WELL ID: 

EPAID: 

SAMPLE DATE: 
SAMPLE TYPE: 

Parameter ROUND#: 

Petroleum Hydrocarbons : < Units 
... 

Method· 

Motor Oil mg/L 801SB DRO 

Diesel Fuel mglL 801SB DRO 

Gasoline mglL 801SB DRO 

VOCs' : .2 .. ;; •• > .":'., .... : ... " 

4-Methyl-2-Pentanone ug/L 8260B 

Chloroform ug/L 8260B 

2-Butanone (MEK) lI9..lL 8260B 

Methylene Chloride UQ/L 8260B 

SVOCs .. : ... > •...•.. . ;'1' ..... . : .. , •... ..... 

4-Methylphenol ug/L 8270C 

Acenaphthene ug/L 8270 SIM 

Anthracene uglL 8270SIM 

Benzo(a)anthracene uglL 8270 SIM 

Benzo(a)pyrene uglL 8270 SIM 

Benzo(b )fluoranthene uQIL 8270SIM 

Benzo(g,h~rylene ug/L 8270 SIM 

Bis(2-Ethylhexyl)Phthalate ug/L 8270C 

Bis(2-d1loroethoxy)methane uglL a270C 

Butyl Benzyl Phthalate uglL 8270C 

Chrysene ug/L 8270 SIM 

Dibenz(a,h)anthracene llQIL 8270SIM 

Diethyl Phthalate UQIL a270C 

Fluoranthene ug/L 8270 SIM 

o Fluorene uglL 8270 SIM 

Indeno(1,2,3-c,d)pyrene uglL 8270 SIM 

Napthalene ug/L 8270 SIM 

Phenanthrene uglL 8270 SIM 

Phenol lI9..lL 8270C 

PYJ",ene ug/l 8270 SIM 

Metals ' .. :, .. ' .,;,;: 
Aluminum ugIL 6010B 

Antimony ugIL 6010B 

Arsenic ugIL 6010B 

Barium uglL 6010B 

Cadmium uglL 6010B 

Calcium uQ/L 6010B 

Chromium uglL 6010B 

Cobalt uglL 6010B 

Copper ug/L 6010B 

Iron ug/L 6010B 

Lead uglL 6010B 

Magnesium lI9..lL 6010B 

Manganese ug/L 6010B 

Mercury. ug/l 7470A 

Nickel ugIL 6010B 

Potassium ug/L 6010B 

Selenium uglL 6010B 

Silver uglL 6010B 

Sodium ug/L 6010B 

Thallium uglL 6010B 

Vanadium uglL 6010B 

Zinc uWl 6010B 

o Miscellaneous ,:.~. ';..:: .. :> : . ;;..:. 

'pH pH 9040 

Chromium, hexavalent ugll 7199 

Table 3: Summary of Detected Analytes - Round 1 through Round 9 Groundwater Sampling - RSE Investigation 

AAl-MW1l AAl-MW14 
LK471 LK473 LKS3S LKS36 LKSS6 LK47S LK476 LKS18 LKS19 

2/1612005 211612005 412912005 4129/2005 21912007 2/1712005 2/1712005 412812005 4/2812005 
Regular Regular Regular Regular Regular Regular Regular Regular Regular 

Unfiltered Filtered Unfiltered Filtered Filtered Unfiltered Filtered Unfiltered Filtered 
Round 7 Round 8 Round 9 Round 7 Round 8 

I: . :';;':', .: ... I' . 
.;;. .~: I: ... ;;;;. .. ~"': I:P·>.:. '. .? .. k 

0.096 U - 0.096 U - 1U 0.096 U - 0.09 J -
0.096 U - 0.096 U - 1U 0.096 U - 0.1 -

0.1 U - 0.1 U - 1U 0.1 U - 0.1 U -
. ' .::; •• < ::"f.:. . ' .~ .... . ... > .•••• ' . • .... < ::f .... " 

50 UJ - SOU - 50U 50 UJ - SOU -
0.1 U - 0.1 U - 0.2U 0.1 U - 0.1 U -
100 U - 100U - 100U 100 U - 100U -
3U - 3 UJ - 3U 3U - 3U -

I·· 
... Ii . I':~' : I;::""··: .... j • ..... : • ......... 

9.6 U - 9.6 U - 10U 9.6U - 9.6 U -
0.48 U - 0.48 U - 1U 0.48 U - O.OSJ -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.19 U - 0.19U - 0.21 U 0.19 U - 0.19 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
9.6 U - 9.6 U - 2.1 U 9.6 U - 9.6 U -
9.6U - 9.6U - 10U 9.6 U - 9.6 U -
9.6 U - 9.6U - 10U 9.6 U - 9.6 U -

0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
9.6 U - 9.6U - 10U 9.6 U - 9.6 U -

0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -
9.6UJ - 9.6 U - 10U 9.6 UJ - 9.6U -
0.48 U - 0.48 U - 1U 0.48 U - 0.48 U -.... ······· .. ··L.·· ' . ~t\: , ...•• >: '.' .:; •... ':.;. 

3S.SJ 29.1 J 28.9 UJ 22.8 UJ 100U 127 J 40.3 J 249 S8.9J 

60U 60 U 9.7 6.7 10U 60U 60U 60U 60U 

8.1 UJ 9.5UJ 4.7 UJ lOU 6.54 7.3 UJ 6.7UJ 22.5 23.8 

61.4 63 35.1 J 34.4 J 37 32.2 32.9 113 113 J 

5U SU SU SU 2U 0.36 UJ 0.4 UJ SU SU 

367000 379000 386000 J 374000 364000 196000 198000 214000 211000 

17.5 18 3.4 J 3.3J 5U 2.8 J 4.1 J 3.2 UJ 3.3J 

0.53 UJ 0.55 UJ 50 UJ 50 UJ 5U 1.3 UJ 1.2 UJ 2UJ 1.5 J 

2.6 UJ 3.7UJ 6 5.8 1.54 J 3 UJ 16.7 UJ 8 2.3 J 

17.8 UJ 39.1 J 25 UJ 20.2 UJ 50U 139 J 94.8 J 1890 2260 

3U 3U 4.3 4.3 5U 3U 3U 3.1 1.9J 

129000 135000 152000 147000 144000 105000 105000 129000 127000 

11.4 11.2 14J 13.9J 5.71 511 519 1450 1400 

0.082 J 0.092 J 0.43 0.27 0.5U 0.2J 0.18 J 0.19J 0.45 

1.7UJ 1.7 UJ 2.7 J 3.4 J 2.07 4.7 6.3 5.9 SJ 

12000 12500 3430J 3330J 2200 6710 7260 20500 19700 

97.9 91.2 91.8J 87 165 SU 7.5 UJ SU 9.3 

lOU 10 U 5.5 UJ 5.8 UJ 10U lOU 10 U 4.5 4.2J 

441000 453000 412000 J 402000 426000 433000 440000 390000 393000 

9.6 UJ 9.1 UJ lOU lOU 2U 8.4 UJ 8.5 UJ 10 U 10 U 

14 14.6 27.5 26.4 33.2 15.7 15.5 2.4 1.9 J 

5.4 J 4.7 J 20 UJ 20 UJ 13.6 UJ 12J 18.SJ 3.SJ 20 U 
... ... : ·:P • . P:! '. ....• ..:;.> ... :. .\ 

- - 6.94 - 6.99 - - 6.9 -
14 - 1.1 - - - - - -

LKS4S 

21712007 

Regular 
Filtered 

Round 9 

I··;.> 
1U 

1U 

1U 
: .... : .... 

50U 

0.2U 

100U 

3U 
.;.> 

10U 

1U 

1U 

1U 

0.21 U 

1U 

1U 

2.1 U 

10U 

10U 

1U 

1U 

10U 

1U 

1U 

1U 

1U 

1U 

10U 

1U ,', 
" : 

100U 

10U 

7.2 

115 

2U 

204000 

5U 

1.23J 

10U 

2690 

5U 

100000 

1950 

0.5U 

2.35 

3740 

6.34J 

10U 

475000 

2U 

1.06J 

5.97 UJ 
t :i • 

6.83 

-

NOTES: 
~glL = microgram. per liter 

mg/L = milligram per liter 

TPH = tolal petroleum hydrocarbons 

VOC. = volatile organic compound. 

SVOCs = semivolatile organic compounds 

AA3 = Anomaly Area 3 

RSE = Removal Site Evaluation 

U = indicates the analyte was not detected at or above the stated limit. 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit I. an estimated value. 

J = indicate. an estimated value. 



o 
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Table 4: Detected Results - Additional Rounds of Groundwater Samplln~ at AA 3 (Per RSE SAP Addendum #1) - Round 9 

Parameter 

General Chemistry;·i ... 

pH 

Total Dissolved Solids 

Chloride 

Fluoride 

Total Nitrate 

Sulfate 

Alkalinity 

Bicarbonate 

·PetroleumHydrocarbons.; ~, 

Diesel Fuel 
SVOCs ." 

'. ~".' "i," 
Bis(2-ethylhexyl)phthalate 

Metals ii., :;\. i 

Antimony 

Arsenic 

Barium 

Calcium 

Chromium 

Cobalt 

CQIlper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

NOTES: 
~g/L = micrograms per liter 
mglL = milligram per liter 

Method 
;~;~ ... ;L 

SIMl040B 

E160.1 

E300 

E301 

E302 

E303 

SM2320B 

SM2320B 

",":' 
S\I\I8015B 

:". 

S\I\I8270C 

I ;;·.i,'i':· 
S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G02OA 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

S\i\G020A 

TEPH = total extractable petroleum hydrocarbons 
SVOCs = semivolatile organic compounds 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
SAP = sampling and analysis plan 
Results for metals are filtered sample results 

Units 

~ 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
.. 

mg/L 

ug/L 
• 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

Ull/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

AA3-M\I\A) 1 AA3-M\I\A)2 AA3-MW10 AA3-M\I\A)4 AA3-M\I\A)6 AA3-MWI3 
LK547 LK548 I LK549 LK539 LK544 LK555 LK556 

02/07/07 02/07/07 02/07/07 02/05/07 02/06/07 02/09/07 02/09/07 

.. ';:. i·;, .~. Point of Compliance Wells r ' ... \ .. i." j • . ;' .. , upgroidlentWeiis .•. ; T '.' 

Regular Regular Duplicate Regular Regular Regular 
i",,; . ; .. ; 'E·.' ; . J;;... ... ~ '. i" '" + .. ~ •• ;, 

7.15 7.00 6.99 7.09 7.02 6.98 

1920 2140 2130 2190 2420 2150 

213 296 299 601 269 267 

0.59 0.61 0.62 0.72 0.93 0.6 

5.66 6.67 6.58 0.5 U 5.34 4.35 

700 704 712 510 J 980 916 J 

450 560 550 375 370 455 

450 560 555 375 370 455 
' ... ....... ; ····;·;i. .! .. j ....... 

.... "" ..... :~ >.: Ir- ' .. ...... :. 
1 U 1 U 1 U 1 U lU 1 U 
... .. .• ;':.?;,;, .... :. i' ')j. . '" '. 

;i . ... ;i~. ". 

1.9 J 2U 2.1 U 2U 2U 2U 
". ' .. . ... ~{/. " i' ·.t ~.:;i •. ; i. •• !, •• ; .T, .•...•.. 

IOU IOU 10 U IOU 10 U 10 U 

5.24 4.07 3.97 5.63 26.3 5.66 

40.7 39.1 39.1 32.6 32 33 

149000 190000 188000 176000 188000 202000 

5U 0.63J 0.56J 5U 1.64J 0.77 J 

5U 0.7 J 0.73J 5U 5U 5U 

0.63 J 8.49J 9.58 J 10 U 2.5J 1.02 J 

50 U SOU 50 U 182 5U 5U 

74000 97100 96900 88000 105000 92600 

2.4 J 356 387 12.6 5.43 5U 

2.94 8.56 8.97 0.56J 10.9 1.48 

2010 4280 4200 3900 2080 3520 

21.1 24.2 24.0 10 U 22.9 23.2 

441000 468000 470000 479000 447000 389000 

2U 2U 2U 2U 2U 2U 

19 12.1 12.1 10 U 54.4 22.2 

10 U 5.98 UJ 5.79 UJ 10 U 14.0 8.05 UJ 

U = indicates the analyte was not detected at or above the stated limit. 
UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 
NO = not detected at specified reporting limit 

Regular 
> .. ;i: •.. ~~ ..•• 

6.99 

3270 

258 

0.45 

2.34 

1860 

360 

360 
·i:. i' ..... 

1 U 
....., ;'i»i 

2.1 U 

: •• ·.i: ••. f.'T~. 

10 U 

6.54 

37 

364000 

5U 

5U 

1.54 J 

5U 

144000 

5.71 

2.07 

2200 

165 

426000 

2U 

33.2 

13.6 UJ 

AA3-MWll AA3-MWI2 AA3-MWI4 AA3-M\I\A)8 AA3-M\I\A)9A AA3-M\I\A)9B 
LK546 LK552 I LK553 LK545 LK551 LK540 LK541 

02/07/07 02/08/07 02/08/07 02/07/07 02/08/07 02/06/07 02/06/07 

iE·":. .. ;, ,:"( ...; '. >' 
'c .. Wells Within Waste . .' .... E· Near Wash; Cross Groidient 

., 
Regular Regular Duplicate Regular Regular Regular Regular 

; "; ... ' .. ..; ~i" .... ~ ••.•.•. "; ...... ' .... ' .. .... .. ~.? .•.•••. i 
6.95 6.85 6.88 6.83 7.18 7.06 7.13 

2040 2330 2520 2210 1740 2130 1880 

248 370 359 352 168 260 187 

0.71 0.5 0.49 0.52 0.76 0.49 0.68 

5.64 0.23J 0.19 J 1.33 1.33 9.91 1.92 

718 263 278 512 771 744 724 

460 1390 1420 795 385 460 405 

460 1390 1420 795 385 460 405 
.•• ?" . i·' ";' i .. .' o' .~{. '. i! ;;1; ; ? ..... ..~.4 iF, i.~ ' . iii· ... ··· .j ! 

lU 0.49J O.4J 1 U lU 1 U 1 U 
i ... .' .... . ; .... i ••.• . ';. .i, ;; 

. 'i .. .i:., •. . f 
2U 2U 1.3 J 2.1 U 2.1 U 2U 2U . '. , .> " .. ['i:'''' • ""i .:" •...... i, . 'i .•. i .... i i:. 'E: J 
10 U 10 U 10 U 10 U IOU 0.76J 10 U 

7.11 18.5 18.2 7.2 2.5 6.18 4.17 

39.4 334 331 115 21.1 69.2 27.8 

152000 263000 265000 204000 110000 191000 138000 

5U 5U 5U 5U 5U 5U 5U 

0.94J 1.33 J 1.35 J 1.23 J 5U 5U 5U 

0.7 J 10 U 10 U 10 U IOU 1.48 J 0.54J 

5U 6850 7050 2690 5U 5U 5U 

78200 123000 124000 100000 56400 67300 71900 

264 1580 1590 1950 308 2.95 J 5.55 

3.06 1.23 2.23 2.35 1.73 2.72 0.624J 

3280 11500 11300 3740 2600 2720 1930 

23.7 0.95J 0.99J 6.34J 4.61 J 35.9 6.75J 

485000 483000 481000 475000 431000 460000 418000 

2U 2U 2U 2U 2U 2U 2U 

15.4 1.21 J 1.26 J 1.06 J 2.04J 25.8 13.4 

7.98 UJ 10 U 11.8 UJ 5.97 UJ 5.2 UJ 10 U 10 U 



-, 

j Table 5' Summary Statistics and Inter-Well Prediction Limits - AA 3 Upgradient versus Downgradient Data Set 

Total Number Inter-Well 
Number of of Standard Prediction Confidence 

'\ 
) 

/ 

Constituent Units Model Type Samples Detects Mean Deviation Limit 

Alkalinity mg/l too few 2 2 - - -
Aluminum ug/l nonparametric 14 3 - - 575 

Antimony ug/l non parametric 14 2 - - 60 

Arsenic uq/l non parametric 14 5 - - 10 

Barium uq/l normal 14 12 26.09 15.40 68.29 

Beryllium ug/l non parametric 14 0 - - 5 

Bicarbonate mg/l too few 2 2 - - -
Cadmium ug/l non parametric 14 0 - - 5 

Calcium mq/l normal 13 13 225 64.82 405.07 

Chloride mg/l too few 2 2 - - -
Chromium ug/l normal 14 7 4.73 8.34 27.59 

Cobalt ug/l non parametric 14 0 - - 50 

Copper ug/l non parametric 14 3 - - 25 

Fluoride mg/l too few 2 2 - - -
Iron ug/l non parametric 14 3 - - 495 

lead uq/l non parametric 14 1 - - 3.8 

Magnesium mq/l normal 13 13 99.71 19.07 151.96 

Manganese ug/l normal 13 8 9.03 10.09 37.07 

Mercury ug/l nonparametric 14 2 - - 0.2 

Nickel uq/l nonparametric 14 6 - - 40 

Potassium mg/l normal 14 11 4.45 3.24 13.31 

Selenium ug/l normal 14 11 37.43 44.63 159.71 

Silver ug/l nonparametric 14 1 - - 10 

Sodium mg/l non parametric 13 13 - - 441 

Sulfate mg/l too few 2 1 - - -
TOS mg/l too few 2 2 - - -
Thallium ug/l nonparametric 14 2 - - 10 

Total nitrate mg/l too few 2 2 - - -
Vanadium ug/l normal 14 14 19.31 4.99 32.97 

Zinc ug/l nonparametric 14 1 - - 20 
NOTES: 
• Confidence level for passing initial test or one verification resample at all downgradient wells for 

single constituent (nonparametric test only). 
- Not available 
1. Model Type refers to type of prediction limit. 
2. For lognormal limit, mean and standard deviation in natural log units and prediction limit in original units. 
3. All sample sizes and statistics are based on outlier free data. 
4. For nonparametric limits, median reporting limits are substituted for extreme reporting limit values. 

Level· 

-
0.97 

0.97 

0.97 

-
0.97 

-
0.97 

-
-
-

0.97 

0.97 

-
0.97 

0.97 

-
-

0.97 

0.97 

-
-

0.97 

0.96 

-
-

0.97 

-
-

0.97 



) Table 6: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
Limit - AA 3 Upgradient versus Downgradient Data Set 

Status of Inter-well 
Round 9 Round 9 Prediction 

Constituent Units Well Date Result Qualifier Values Limit 

Alkalinity mQ/L AA3-MW01 2/7/2007 450 ***** 

Alkalinity mg/L AA3-MW02 2/7/2007 555 ***** 

Alkalinity mg/L AA3-MW04 2/6/2007 370 ***** 

Alkalinity mq/L AA3-MW10 2/5/2007 375 ***** 

Aluminum uQ/L AA3-MW01 2/7/2007 100 NO 575 

Aluminum uQ/L AA3-MW02 2/7/2007 100 NO 575 

Aluminum ug/L AA3-MW04 2/6/2007 100 NO 575 

Aluminum uq/L AA3-MW10 2/5/2007 100 NO 575 

Antimony uQ/L AA3-MW01 2/7/2007 10 NO 60 

Antimony ug/L AA3-MW02 2/7/2007 10 NO 60 

Antimony uq/L AA3-MW04 2/6/2007 10 NO 60 

Antimony uQ/L AA3-MW10 2/5/2007 10 NO 60 

Arsenic ug/L AA3-MW01 2/7/2007 5.24 10 

Arsenic uq/L AA3-MW02 2/7/2007 4.02 10 

Arsenic uQ/L AA3-MW04 2/6/2007 26.3 * 10 

Arsenic ug/L AA3-MW10 2/5/2007 5.63 10 

Barium ug/L AA3-MW01 2/7/2007 40.7 68.29 
) 

/ 

Barium uq/L AA3-MW02 2/7/2007 39.1 68.29 

Barium ug/L AA3-MW04 2/6/2007 32 68.29 

Barium ug/L AA3-MW10 2/5/2007 32.6 68.29 

Beryllium uq/L AA3-MW01 2/7/2007 4 NO 5 

Beryllium uQ/L AA3-MW02 2/7/2007 4 NO 5 

Beryllium ug/L AA3-MW04 2/6/2007 4 NO 5 

Beryllium uq/L AA3-MW10 2/5/2007 4 NO 5 

Bicarbonate mQ/L AA3-MW01 2/7/2007 450 ***** 

Bicarbonate mg/L AA3-MW02 2/7/2007 557.5 ***** 

Bicarbonate mg/L AA3-MW04 2/6/2007 370 ***** 

Bicarbonate mq/L AA3-MW10 2/5/2007 375 ***** 

Cadmium uQ/L AA3-MW01 2/7/2007 2 NO 5 

Cadmium ug/L AA3-MW02 2/7/2007 2 NO 5 

Cadmium ug/L AA3-MW04 2/6/2007 2 NO 5 

Cadmium UQ/L AA3-MW10 2/5/2007 2 NO 5 

Calcium mQ/L AA3-MW01 2/7/2007 149 405.07 

Calcium mg/L AA3-MW02 2/7/2007 189 405.07 

Calcium mg/L AA3-MW04 2/6/2007 188 405.07 



__ ~) Table 6: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
Limit - AA 3 Upgradient versus Downgradient Data Set 

Status of Inter-well 
Round 9 Round 9 Prediction 

Constituent Units Well Date Result Qualifier Values Limit 

Calcium mQ/L AA3-MW10 2/5/2007 176 405.07 

Chloride mg/L AA3-MW01 2/7/2007 213 ***** 

Chloride mg/L AA3-MW02 2/7/2007 297.5 ***** 

Chloride mg/L AA3-MW04 2/6/2007 269 ***** 

Chloride mg/L AA3-MW10 2/5/2007 601 ***** 

Chromium ug/L AA3-MW01 2/7/2007 5 NO 27.59 

Chromium ug/L AA3-MW02 2/7/2007 5 NO 27.59 

Chromium ug/L AA3-MW04 2/6/2007 5 NO 27.59 

Chromium ug/L AA3-MW10 2/5/2007 5 NO 27.59 

Cobalt ug/L AA3-MW01 2/7/2007 2 NO 50 

Cobalt ug/L AA3-MW02 2/7/2007 2 NO 50 

Cobalt ug/L AA3-MW04 2/6/2007 2 NO 50 

Cobalt ug/L AA3-MW10 2/5/2007 2 NO 50 

Copper ug/L AA3-MW01 2/7/2007 10 NO 25 

Copper ug/L AA3-MW02 2/7/2007 10 NO 25 

Copper ug/L AA3-MW04 2/6/2007 10 NO 25 

Copper ug/L AA3-MW10 2/5/2007 10 NO 25 

Fluoride mg/L AA3-MW01 2/7/2007 0.588 ***** 

Fluoride mg/L AA3-MW02 2/7/2007 0.614 ***** 

Fluoride mg/L AA3-MW04 2/6/2007 0.93 ***** 

Fluoride mg/L AA3-MW10 2/5/2007 0.715 ***** 

Iron uQ/L AA3-MW01 2/7/2007 50 NO 495 

Iron ug/L AA3-MW02 2/7/2007 50 NO 495 

Iron ug/L AA3-MW04 2/6/2007 50 NO 495 

Iron ug/L AA3-MW10 2/5/2007 182 495 

Lead ug/L AA3-MW01 2/7/2007 5 NO 3.8 

Lead ug/L AA3-MW02 2/7/2007 5 NO 3.8 

Lead ug/L AA3-MW04 2/6/2007 5 NO 3.8 

Lead UQ/L AA3-MW10 2/5/2007 5 NO 3.8 

MaQnesium mg/L AA3-MW01 2/7/2007 74 151.96 

Magnesium mg/L AA3-MW02 2/7/2007 97 151.96 

Magnesium mg/L AA3-MW04 2/6/2007 105 151.96 

Magnesium mg/L AA3-MW10 2/5/2007 88 151.96 

Manganese ug/L AA3-MW01 2/7/2007 5 NO 37.07 

Manganese ug/L AA3-MW02 2/7/2007 371.5 * 37.07 



'\ 
) Table 6: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 

Limit - AA 3 Upgradient versus Downgradient Data Set 

, 
\ 
) 

/ 

Constituent 

Manganese 

ManQanese 

Mercury 

Mercury 

Mercury 

Mercury 

Nickel 

Nickel 

Nickel 

Nickel 

Potassium 

Potassium 

Potassium 

Potassium 

Selenium 

Selenium 

Selenium 

Selenium 

Silver 

Silver 

Silver 

Silver 

Sodium 

Sodium 

Sodium 

Sodium 

Sulfate 

Sulfate 

Sulfate 

Sulfate 

TOS 

TOS 

TOS 

TOS 

Thallium 

Units Well Date 

ug/L AA3-MW04 2/6/2007 

ug/L AA3-MW10 2/5/2007 

uQ/L AA3-MW01 2/7/2007 

ug/L AA3-MW02 2/7/2007 

ug/L AA3-MW04 2/6/2007 

ug/L AA3-MW10 2/5/2007 

uQ/L AA3-MW01 2/7/2007 

ug/L AA3-MW02 2/7/2007 

ug/L AA3-MW04 2/6/2007 

ug/L AA3-MW10 2/5/2007 

mQ/L AA3-MW01 2/7/2007 

mg/L AA3-MW02 2/7/2007 

mg/L AA3-MW04 2/6/2007 

mQ/L AA3-MW10 2/5/2007 

ug/L AA3-MW01 2/7/2007 

ug/L AA3-MW02 2/7/2007 

uQ/L AA3-MW04 2/6/2007 

ug/L AA3-MW10 2/5/2007 

ug/L AA3-MW01 2/7/2007 

uQ/L AA3-MW02 2/7/2007 

ug/L AA3-MW04 2/6/2007 

ug/L AA3-MW10 2/5/2007 

mQ/L AA3-MW01 2/7/2007 

mg/L AA3-MW02 2/7/2007 

mg/L AA3-MW04 2/6/2007 

mg/L AA3-MW10 2/5/2007 

mQ/L AA3-MW01 2/7/2007 

mg/L AA3-MW02 2/7/2007 

mg/L AA3-MW04 2/6/2007 

mQ/L AA3-MW10 2/5/2007 

mg/L AA3-MW01 2/7/2007 

mg/L AA3-MW02 2/7/2007 

mg/L AA3-MW04 2/6/2007 

mg/L AA3-MW10 2/5/2007 

ug/L AA3-MW01 2/7/2007 

Status of Inter-well 
Round 9 Round 9 Prediction 
Result Qualifier Values Limit 

5.43 37.07 

12.6 37.07 

0.5 NO 0.2 

0.5 NO 0.2 

0.5 NO 0.2 

0.5 NO 0.2 

2.94 40 

8.765 40 

10.9 40 

1 NO 40 

2.01 13.31 

4.24 13.31 

2.08 13.31 

3.9 13.31 

21.1 159.71 

24.1 159.71 

22.9 159.71 

10 NO 159.71 

10 NO 10 

10 NO 10 

10 NO 10 

10 NO 10 

441 441 

469 * 441 

447 * 441 

479 *** 441 

0.7 ***** 

0.708 ***** 

0.98 ***** 

1 NO ***** 

1920 ***** 

2135 ***** 

2420 ***** 

2190 ***** 

2 NO 10 



) Table 6: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
Limit- AA 3 Upgradient versus Downgradient Data Set 

Constituent Units Well Date 

Thallium uQ/L AA3-MW02 2/7/2007 

Thallium ug/L AA3-MW04 2/6/2007 

Thallium ug/L AA3-MW10 2/5/2007 

Total nitrate mQ/L M3-MW01 2/7/2007 

Total nitrate mQ/L M3-MW02 2/7/2007 

Total nitrate mg/L M3-MW04 2/6/2007 

Total nitrate mg/L M3-MW10 2/5/2007 

Vanadium uQ/L M3-MW01 2/7/2007 

Vanadium uQ/L M3-MW02 2/7/2007 

Vanadium ug/L M3-MW04 2/6/2007 

Vanadium ug/L M3-MW10 2/5/2007 

Zinc UQ/L M3-MW01 2/7/2007 

Zinc uQ/L M3-MW02 2/7/2007 

Zinc ug/L M3-MW04 2/6/2007 

Zinc ug/L M3-MW10 2/5/2007 

\ NOTES: 

/ 
) * - Current value failed - awaiting verification. 

** - Current value passed - previous exceedance not verified. 
*** - Current value failed - exceedance verified. 
**** - Current value passed - awaiting one more verification. 
***** - Insufficient background data to compute prediction limit. 
N D - Not Detected 

Status of Inter-well 
Round 9 Round 9 Prediction 
Result Qualifier Values Limit 

2 ND 10 

2 ND 10 

2 ND 10 

5.66 ***** 

6.63 ***** 

5.34 ***** 

0.5 ND ***** 

19 32.97 

12.1 32.97 

54.4 *** 32.97 

10 ND 32.97 

10 ND 20 

10 ND 20 

14 20 

10 ND 20 



" 

" 

\ 

) Table 7· Summary Statistics and Inter-Well Prediction Limits - with Station-wide Data Set 

Total Number Number of 
Constituent Units Model Type of Samples Detects Mean 

Alkalinity mQ/L normal 68 65 205.68 

Aluminum UQ/L non parametric 50 18 -

Antimony ug/L non parametric 54 15 -
Arsenic ug/L normal 54 28 1.92 

Barium ug/L normal 58 46 33.34 

Beryllium uQ/L non parametric 40 1 -
Bicarbonate mq/L normal 66 63 212.19 

Cadmium uq/L non parametric 57 4 -
Calcium mq/L normal 58 57 155.14 

Chloride mg/L non parametric 66 65 -
Chromium ug/L lognormal 48 34 1.60 

Cobalt ug/L non parametric 40 7 -
Copper ug/L non parametric 52 23 -
Fluoride mg/L non parametric 17 6 -
Iron uq/L normal 52 27 82.67 

Lead uq/L non parametric 40 11 -
Magnesium mq/L normal 64 62 59.33 

Manganese uq/L loqnormal 59 50 2.61 

Mercury uq/L non parametric 42 6 -
Nickel uq/L normal 56 43 124.62 

Potassium mq/L normal 60 53 3.32 

Selenium uq/L normal 62 52 30.63 
) 

Silver uq/L nonparametric 42 3 -
Sodium mg/L normal 63 63 156.09 

Sulfate mg/L normal 74 71 330.98 

TDS mg/L normal 60 60 1125.98 

Thallium ug/L nonparametric 44 2 -
Total mg/L normal 15 11 8.48 

Vanadium ug/L normal 58 48 10.88 

Zinc ug/L normal 58 32 10.11 
NOTES: 

Standard 
Deviation 

75.01 

-
-

2.22 

27.95 

-
77.58 

-
87.17 

-
1.51 

-
-
-

175.20 

-
36.87 

1.45 

-

177.46 

2.05 

39.79 

-
112.84 

315.77 

588.80 

-
8.91 

7.04 

19.87 

• Confidence level for passing initial test or one verification resample at all downgradient wells for 
single constituent (nonparametric test only). 

- Not available 
1. Model Type refers to type of prediction limit. 

Inter-Well 
Prediction 

Limit 

385.76 

575 

60 

7.30 

100.82 

5 

398.61 

5 

365.57 

359 

197.58 

50 

95.5 

1.4 

507.48 

10 

148.03 

452.51 

0.2 

553.61 

8.27 

126.46 

10 

427.68 

1087.10 

2545.60 

10 

32.60 

27.87 

58.08 

2. For lognormal limit, mean and standard deviation in natural log units and prediction limit in original units. 

\ 
./ 

3. All sample sizes and statistics are based on outlier free data. 
4. For nonparametric limits, median reporting limits are substituted for extreme reporting limit values. 

Confidence 
Level· 

-

0.99 

0.99 

-
-

0.99 

-
0.99 

-
0.99 

-
0.99 

0.99 

0.98 

-
0.99 

-
-

0.99 

-
-
-

0.99 

-
-
-

0.99 

-
-

-
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Table 8: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
Limit - with Station-wide Data Set 

Station-wide 
Status of Dataset - Inter-

Round 9 Round 9 well Prediction 
Constituent Units Well Date Result Qualifier Values Limits 

Alkalinity mg/L AA3-MW01 2/7/2007 450 * 385.76 

Alkalinity mg/L AA3-MW02 2/7/2007 555 * 385.76 

Alkalinity mQ/L AA3-MW04 2/6/2007 370 385.76 

Alkalinity mg/L AA3-MW10 2/5/2007 375 NO 385.76 

Aluminum ug/L AA3-MW01 2/7/2007 100 NO 575 

Aluminum ug/L AA3-MW02 2/7/2007 100 NO 575 

Aluminum uQ/L AA3-MW04 2/6/2007 100 NO 575 

Aluminum uQ/L AA3-MW10 2/5/2007 100 NO 575 

Antimony ug/L AA3-MW01 2/7/2007 10 NO 60 

Antimony ug/L AA3-MW02 2/7/2007 10 NO 60 

Antimony ug/L AA3-MW04 2/6/2007 10 NO 60 

Antimony uQ/L AA3-MW10 2/5/2007 10 60 

Arsenic ug/L AA3-MW01 2/7/2007 5.24 7.30 

Arsenic ug/L AA3-MW02 2/7/2007 4.02 7.30 

Arsenic ug/L AA3-MW04 2/6/2007 26.3 * 7.30 

Arsenic uQ/L AA3-MW10 2/5/2007 5.63 7.30 

Barium ug/L AA3-MW01 2/7/2007 40.7 100.82 

Barium ug/L AA3-MW02 2/7/2007 39.1 100.82 

Barium ug/L AA3-MW04 2/6/2007 32 100.82 

Barium ug/L AA3-MW10 2/5/2007 32.6 NO 100.82 

Beryllium ug/L AA3-MW01 2/7/2007 4 NO 5 

Beryllium ug/L AA3-MW02 2/7/2007 4 NO 5 

Beryllium ug/L AA3-MW04 2/6/2007 4 NO 5 

Beryllium uQ/L AA3-MW10 2/5/2007 4 5 

Bicarbonate mg/L AA3-MW01 2/7/2007 450 * 398.61 

Bicarbonate mg/L AA3-MW02 2/7/2007 557.5 * 398.61 

Bicarbonate mg/L AA3-MW04 2/6/2007 370 398.61 

Bicarbonate mg/L AA3-MW10 2/5/2007 375 NO 398.61 

Cadmium uQ/L AA3-MW01 2/7/2007 2 NO 5 

Cadmium ug/L AA3-MW02 2/7/2007 2 NO 5 

Cadmium ug/L AA3-MW04 2/6/2007 2 NO 5 

Cadmium ug/L AA3-MW10 2/5/2007 2 5 

Calcium mg/L AA3-MW01 2/7/2007 149 365.57 

Calcium mQ/L AA3-MW02 2/7/2007 189 365.57 



" ) Table 8: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
j Limit - with Station-wide Data Set 

Station-wide 
Status of Dataset - Inter-

Round 9 Round 9 well Prediction 
Constituent Units Well Date Result Qualifier Values Limits 

Calcium mQ/L AA3-MW04 2/6/2007 188 365.57 

Calcium mQ/L AA3-MW10 2/5/2007 176 365.57 

Chloride mg/L AA3-MW01 2/7/2007 213 359 

Chloride mg/L AA3-MW02 2/7/2007 297.5 359 

Chloride mg/L AA3-MW04 2/6/2007 269 359 

Chloride mQ/L AA3-MW10 2/5/2007 601 * 359 

Chromium uQ/L AA3-MW01 2/7/2007 5 NO 197.58 

Chromium ug/L AA3-MW02 2/7/2007 5 NO 197.58 

Chromium ug/L AA3-MW04 2/6/2007 5 NO 197.58 

Chromium ug/L AA3-MW10 2/5/2007 5 NO 197.58 

Cobalt uQ/L AA3-MW01 2/7/2007 2 NO 50 

Cobalt ug/L AA3-MW02 2/7/2007 2 NO 50 

Cobalt ug/L AA3-MW04 2/6/2007 2 NO 50 

Cobalt ug/L AA3-MW10 2/5/2007 2 NO 50 

Copper ug/L AA3-MW01 2/7/2007 10 NO 95.5 

Copper ug/L AA3-MW02 2/7/2007 10 NO 95.5 

Copper ug/L AA3-MW04 2/6/2007 10 NO 95.5 

Copper ug/L AA3-MW10 2/5/2007 10 NO 95.5 

Fluoride mg/L AA3-MW01 2/7/2007 0.59 1.4 

Fluoride mg/L AA3-MW02 2/7/2007 0.614 1.4 

Fluoride mg/L AA3-MW04 2/6/2007 0.93 1.4 

Fluoride mg/L AA3-MW10 2/5/2007 0.715 1.4 

Iron ug/L AA3-MW01 2/7/2007 50 NO 507.48 

Iron ug/L AA3-MW02 2/7/2007 50 NO 507.48 

Iron ug/L AA3-MW04 2/6/2007 50 NO 507.48 

Iron ug/L AA3-MW10 2/5/2007 182 507.48 

Lead ug/L AA3-MW01 2/7/2007 5 NO 10 

Lead ug/L AA3-MW02 2/7/2007 5 NO 10 

Lead ug/L AA3-MW04 2/6/2007 5 NO 10 

Lead ug/L AA3-MW10 2/5/2007 5 NO 10 

Magnesium mg/L AA3-MW01 2/7/2007 74 148.03 

Magnesium mg/L AA3-MW02 2/7/2007 97 148.03 

Magnesium mg/L AA3-MW04 2/6/2007 105 148.03 

) Magnesium mg/L AA3-MW10 2/5/2007 88 148.03 



') Table 8: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 
. Limit - with Station-wide Data Set 

'\ 
\ 

'\ 
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Constituent 

Manganese 

Manganese 

Manganese 

Manganese 

Mercury 

Mercury 

Mercury 

Mercury 

Nickel 

Nickel 

Nickel 

Nickel 

Potassium 

Potassium 

Potassium 

Potassium 

Selenium 

Selenium 

Selenium 

Selenium 

Silver 

Silver 

Silver 

Silver 

Sodium 

Sodium 

Sodium 

Sodium 

Sulfate 

Sulfate 

Sulfate 

Sulfate 

TOS 

TOS 

Units 

ug/L 

ug/L 

ug/L 

uQ/L 

ug/L 

ug/L 

ug/L 

u.g/L 

ug/L 

ug/L 

ug/L 

ug/L 

mQ/L 

mg/L 

mg/L 

mg/L 

uQ/L 

ug/L 

ug/L 

uQ/L 

ug/L 

ug/L 

ug/L 

ug/L 

mQ/L 

mg/L 

mg/L 

mg/L 

mg/L 

mQ/L 

mg/L 

mg/L 

mg/L 

mg/L 

Well Date 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

AA3-MW04 2/6/2007 

AA3-MW10 2/5/2007 

AA3-MW01 2/7/2007 

AA3-MW02 2/7/2007 

Station-wide 
Status of Dataset - Inter-

Round 9 Round 9 well Prediction 
Result Qualifier Values Limits 

5 NO 452.51 

371.5 452.51 

5.43 452.51 

12.6 452.51 

0.5 NO 0.2 

0.5 NO 0.2 

0.5 NO 0.2 

0.5 NO 0.2 

2.94 553.61 

8.77 553.61 

10.9 553.61 

1 NO 553.61 

2.01 8.27 

4.24 8.27 

2.08 8.27 

3.9 8.27 

21.1 126.46 

24.1 126.46 

22.9 126.46 

10 NO 126.46 

10 NO 10 

10 NO 10 

10 NO 10 

10 NO 10 

441 * 427.68 

469 * 427.68 

447 * 427.68 

479 *** 427.68 

0.7 1087.10 

0.708 1087.10 

0.98 1087.10 

1 NO 1087.10 

1920 2545.60 

2135 2545.60 
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" Table 8: Comparison of Most Current Downgradient Monitoring Data (Round 9) with the Inter-Well Prediction 

Limit - with Station-wide Data Set 

\ 
J 

/ 

Round 9 
Constituent Units Well Date Result 

TDS mQ/L AA3-MW04 2/6/2007 2420 

TDS mQ/L AA3-MW10 2/5/2007 2190 

Thallium ug/L AA3-MW01 2/7/2007 2 

Thallium ug/L AA3-MW02 2/7/2007 2 

Thallium ug/L AA3-MW04 2/6/2007 2 

Thallium ug/L AA3-MW10 2/5/2007 2 

Total nitrate mQ/L AA3-MW01 2/7/2007 5.66 

Total nitrate mg/L AA3-MW02 2/7/2007 6.63 

Total nitrate mg/L AA3-MW04 2/6/2007 5.34 

Total nitrate mg/L AA3-MW10 2/5/2007 0.5 

Vanadium uQ/L AA3-MW01 2/7/2007 19 

Vanadium ug/L AA3-MW02 2/7/2007 12.1 

Vanadium ug/L AA3-MW04 2/6/2007 54.4 

Vanadium ug/L AA3-MW10 2/5/2007 10 

Zinc uQ/L AA3-MW01 2/7/2007 10 

Zinc ug/L AA3-MW02 2/7/2007 10 

Zinc ug/L AA3-MW04 2/6/2007 14 

Zinc ug/L AA3-MW10 2/5/2007 10 

NOTES: 
* - Current value failed - awaiting verification. 
** - Current value passed - previous exceedance not verified. 
*** - Current value failed - exceedance verified. 
**** - Current value passed - awaiting one more verification. 
***** - Insufficient background data to compute prediction limit. 
ND - Not Detected 

Station-wide 
Status of Dataset -Inter-
Round 9 well Prediction 

Qualifier Values Limits 

2545.60 

2545.60 

ND 10 

ND 10 

ND 10 

ND 10 

32.6 

32.6 

32.6 

ND 32.6 

27.87 

27.87 

*** 27.87 

ND 27.87 

ND 58.08 

ND 58.08 

58.08 

ND 58.08 



) Table g. Summary Statistics and Intermediate Computations for Intra-Well Prediction Limits - AA3-MW04 and AA3-MW10 Wells 

Total Number Standard Intra-well 
Constituent Units Well of Samples Mean Deviation Factor Prediction Limit 

Alkalinity mQ/L AA3-MW04 1 - - - · 
Alkalinity mQ/L AA3-MW10 1 - - - · 
Aluminum ug/L AA3-MW04 9 - - - .. 
Aluminum ug/L AA3-MW10 9 - - - .. 
Antimony ug/L AA3-MW04 7 - - - .. 
Antimony ug/L AA3-MW10 7 - - - .. 
Arsenic ug/L AA3-MW04 9 20.83 6.49 3.05 40.65 

Arsenic ug/L AA3-MW10 9 8.67 2.04 3.05 14.90 

Barium ug/L AA3-MW04 9 30.43 1.98 3.05 36.48 

Barium ug/L AA3-MW10 9 33.32 3.82 3.05 44.96 

Beryllium ug/L AA3-MW04 9 - - - .. 
Beryllium ug/L AA3-MW10 9 - - - .. 
Bicarbonate mQ/L AA3-MW04 1 - - - · 
Bicarbonate mg/L AA3-MW10 1 - - - · 
Cadmium ug/L AA3-MW04 9 - - - .. 
Cadmium ug/L AA3-MW10 9 - - - .. 
Calcium mQ/L AA3-MW04 9 194.56 7.18 3.05 216.47 

Calcium mQ/L AA3-MW10 9 186.89 15.91 3.05 235.45 

Chloride mQ/L AA3-MW04 1 - - - · 
Chloride mQ/L AA3-MW10 1 - - - · 

'-, 
\ Chromium ug/L AA3-MW04 9 5.32 5.77 3.05 22.94 

) Chromium ug/L AA3-MW10 9 - - - .. 
Cobalt ug/L AA3-MW04 8 - - - .. 
Cobalt ug/L AA3-MW10 8 - - - .. 
Copper ug/L AA3-MW04 9 18.39 8.41 3.05 44.07 

Copper ug/L AA3-MW10 9 - - - .. 
Fluoride mg/L AA3-MW04 1 - - - · 
Fluoride mg/L AA3-MW10 1 - - - · 
Iron ug/L AA3-MW04 9 - - - .. 
Iron ug/L AA3-MW10 9 165.89 51.75 3.05 323.86 

Lead ug/L AA3-MW04 9 - - - .. 
Lead ug/L AA3-MW10 9 - - - .. 
Magnesium mg/L AA3-MW04 9 109.00 2.96 3.05 118.03 

Magnesium mg/L AA3-MW10 9 91.27 5.82 3.05 109.03 

Manganese ug/L AA3-MW04 9 27.80 18.63 3.05 84.68 

Manganese ug/L AA3-MW10 9 15.77 8.02 3.05 40.26 

Mercury ug/L AA3-MW04 9 0.17 0.05 3.05 0.32 

Mercury u.g/L AA3-MW10 9 - - - .. 
Nickel ug/L AA3-MW04 9 32.39 21.42 3.05 97.78 

Nickel ug/L AA3-MW10 7 - - - .. 
Potassium mg/L AA3-MW04 9 3.12 0.49 3.05 4.61 

Potassium mg/L AA3-MW10 9 5.79 0.86 3.05 8.42 

Selenium ug/L AA3-MW04 9 14.20 10.60 3.05 46.55 

Selenium ug/L AA3-MW10 9 - - - .. 
,--- Silver ug/L AA3-MW04 7 - - - .. 

\ 

) 



.", 

) Table g. Summary statistics and Intennedlate Computations for Intra-Well Prediction limits - AA3-MW04 and AA3-MW10 Wells 

) 
.j 

Constituent Units 

Silver Ufl/L 

Sodium mq/L 

Sodium mq/L 

Sulfate mq/L 

Sulfate mg/L 

TDS mg/L 

TDS mg/L 

Thallium ug/L 

Thallium ug/L 

Total nitrate mg/L 

Total nitrate mq/L 

Vanadium uq/L 

Vanadium ug/L 

Zinc ug/L 

Zinc ug/L 

NOTES 
• - I nsufficient Data 
•• - Detection Frequency < 25% 
••• - Zero Variance 
- Not available 

Total Number 
Well of Samples 

AA3-MW10 8 

AA3-MW04 9 

AA3-MW10 9 

AA3-MW04 1 

AA3-MW10 1 

AA3-MW04 1 

AA3-MW10 1 

AA3-MW04 8 

AA3-MW10 8 

AA3-MW04 1 

AA3-MW10 1 

AA3-MW04 9 

AA3-MW10 8 

AA3-MW04 9 

AA3-MW10 8 

Standard Intra-well 
Mean Deviation Factor Prediction Limit .. - - -
411.00 30.03 3.05 502.68 

466.06 31.55 3.05 562.37 

· - - -
· - - -
· - - -
· - - - .. - - - .. - - -
· - - -
· - - -

46.21 7.49 3.05 69.08 .. - - -
19.73 5.27 3.05 35.82 .. - - -
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Appendix A 
Groundwater Monitoring Well Purging and 

Sampling Log 



) 
LK Sample ID WellID 

LK547 AA3-MWOl 

LK548 AA3-MW02 

LK549 AA3-MW02 

LK544 AA3-MW04 

LK555 AA3-MW06 

LK551 AA3-MW08 

LK540 AA3-MW09A 

LK541 AA3-MW09B 

LK539 AA3-MWI0 

LK546 AA3-MWll 

LK552 AA3-MW12 

LK553 AA3-MW12 

LK556 AA3-MW13 

LK545 AA3-MW14 

.", 

) 
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EAR T H ~ TEe H 

Low Flow/Minimal Drawdown Well Sampling Log 

Project Name AY1D'r'Y\£l\~( AveGJ 3 
PID/FID Readings (ppm) tvA 

Project No. ~C\3Q1 ,O\"Y'6, Ol 
(Ambient) {Y It 

Static Levels (ft TOG) ________ (Product} 
(Well Mouth) 

_________ (Water} 

Water Column length _______ _ Minimum Purge Volume (l) 

Total Liters Extracted PumplTubing Volumes Extracted ___ _ 

Optimum Pump Rate (L/min) _____ _ Disposition of Discharge Water 55gaHoo ~W\ 
Optimum Controller Settings: 

Refill Time (sec) Discharge Time (sec) ___ Discharge Pressure (feet) --;:-__ _ 

Sample Number and Analyses I 5cn1le1e.,' vatS/ SVoCs f ret\ 1 Metf.d5} 
PHI d)-sso\ve~ 5'lli"ds I A-1k,cdi"'i1)j 

Well Information 

Number (\1\ \tV .J l 
location --~. ::-r;-----it II 
Well Diameter -...:iin~----_ 

Well Depth -7'i""~----­
Well Material PVc, ei'fP 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (ft TOC) ____ _ 

Time 
(24 hr.) 

Flow Rate Refill 
(Umin) Cycle 

Discharge Discharge 
Cycle Pressure 

Water 
Temp. 

('C) 
pH 

Condo Dissolved Turbidity 
(mS/cm) Oxygen (NTU) 

ORP 
(mV) 
+/-

Liters 
Purged 
Before 
Meas. 

Water 
Leyel 

(feet Toe) 

\:,il 
i 
1 

I 

\ 

Notes: 1 It length 

2" 
3" 
4" 

10" 
12" 

(sec) (sec) (feet) 

0.022 
0.049 
0.087 
0.55 
0.79 

\ \ 
\ 

j 

gal. liters 
0_16 0.62 
O.S] 1.41 
0.65 2.47 
4.1 tS.S 
5.9 22.2 

"I " \ 
<3." t '1 

I 

1·"7 -_ i' 
, <.-<(;'" 

Bladder Volume., 0.495 L", 0.131 gal 
1/4' ID Tubing Volume = 0.010 Uft = 0.002 gaUIt 
3/16" ID Tubing Volume = 0.006 utI 

(mg/L) 

(] 50 

o 1~1 

Recorded By VCme$4'Cl O;'iP 
Checked By Vcr Jg.dt}rri 6 

J 

Date 

Date 

Well Number 

Page __ 1 _ 

Equipmel 

Interface Probe 

Sounder No . .-..! 
pH Meter No. 1: 
Conductivity Me 

Thermometer NI 

D.O. Meter No. 

Turbidity Meter I 
ORP Meter No. 

Hach No. ---b 

Rerr 
(e.g. wat 

(;'-/&7/0/ 
C 37,~t(1' 

j J 
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o 

o 

EARTH@T E C H 

Well Number_ 

Page __ 1_ 

low Flow/Minimal Drawdown Well Sampling Log 

Project Name ---,--,A:..:.Jil.J<.D J...:.yn.::.:ct"'-\'if-J-A...!.!ve..:::~G! __ '3:,oL-__ project No. Q, C\ 301 ! 0 \ .; LtG, 0).. 
PID/FIO Readings (ppm) iVA- (Ambient) _--Irv~ft.l..-___ I(Well Meuth) 

Static Levels (ft TOG) (Product) _________ ,(Water) 

Water Column length --______ Minimum Purge Volume (l) _____ _ 

Total Liters Extracted P;;mp/Tubing Volumes Extracted ___ _ 

Optimum Pump Rate (Uminj Disposition of Discharge Water 55galloo OAIW\ 
Optimum Controller Settings: 

Refill nme (sec) Discharge Time (sec) Discharge Pressure (feet) _---

sap~~ Number and Analyses 1 £rl''llPIOj VOLS; 5Vo&.. t reB I !"etC1S, 
14; d'-;,$Qlye~ 5J1ros i A-! K.Dli\li1"i( 

Time 
Refill Discharge DiSChargel Water Dissolved 

Flow Rate Condo 
(24 hr.) (Umin) 

Cycle Cycle Pressure: Temp. pH Oxygen 
(sec) (sec) (feet) ! (OC) (mSfcm) 

(mglL) 
I 

\qi.\(5 -;(;0 iO 5 """1)" ...- -

\q~d- L.\\.i< r l .-ry ~ a~jJ 1. ib .~. jt) ·~·.Ic 

it-\)"S I \ f \ ~~?i '1.\1 11..u1 ClJbD 
''5 ' I t"0 \ ) I ! ;A i,oj -Lil I~ )?(" ?O 0§1'8 

J ! 1<~S ! ! ·i i /7 ·l,h{ ·-;~Y7 0,6 i , G"\P(') 

iSle i I I t ~L~ " jfl -;.",,1 0, (9Ll ! I. 1-- ,v I I 

\i)1( ! I i '/\.'5\ 1,,1~ '1.01 o. iJ,-; 
, 

! 

v))() I \ 
i d.\,G\ [,Il.i 1.01 0·6 I 
I 

\5)."5 i 1 I 
:;(V\ 1:ICJ \ ( ·-;,0/; C _,["i 

\ I~ 1 

'i5~ \ 
\ 

i ::<lA '-J.,d'J 1,.c~ o~ i;? \ \ 

\S,5 I j I ~\ /; 
·1~"J...'l ~.C6 u~:7~ j ! i J."i) 

\5L4V ~ ...h <;( 14" <r7 .}. \, D\ 11"].\ 3;v6 O·:;ll 
., -~ 

Well Information 

Number -..:...iV\:..!.W.!..!....!.O~')..~ ___ _ 
Location __ ~ .. .,....... ____ _ 

. l..j.II 
Well Diameter -.:..."44------
Well Depth _..,...-_~ __ _ 

Well Material ~P...!V:.Jo(,.~P:J.!iYP>:...-.-__ 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (ft TOG) ____ _ 

ORP 
Liters 

Water 
Turbidity (mV) 

Purged 
level 

(NTU) +/-
Before (feet 'Toe) 

I Meas. 

41)) 
".,... 

V I ott· 4s. 31 
(j Clt\ Li3.3l 
rf\ 
V (1.~ L\-~ .. :;.~ 

Q tit), .----
0 r.r .,. va w333 
() 
v \oJ U'),9 
f) leD 4~,3·) 

0 ioJ ir<_?!~ 

() ql1 c.t133 
(1 CfCj L.! i?'3 
n q3 I U.l;~3 

, . 

Equipmen 

Interface Probe ~ 

Sounder No. J:! 
pH Meter No. 1: 
Conductivity Met 

Thermometer Nc 
D.O. Meter No. -

Turbidity Meter ~ 

ORP Meter No .. 

Hach No. ----bI 

Rem 
(e.g. wat~ 

f U(fir r%1 

f',."'P~4.f. a+-
UCv 

Notes: 1 It length 

2" 

11 3 I gal. I liters 
0.022 I 0.16 0.62 

Bladder Volume ~ 0.495 L ~ 0.131 gal 
1/4" ID Tubing Volume", 0.010 Uft = 0.002 gaVft 
3/16" ID Tubing Volume = 0.006 Uft 

Recorded By \::~ ne :~")o., .D I'<,P 
.... r ((1-.. (j 

Sc;lY)flle. ~~ i') 

DateC:d2/O T- j 0 1 
1 I • • 

3' 
4" 

10" 
12" 

0.049 0.3.7 1.41 
0.087 i 0.65 2.47 
0.55 I 4.1 15.5 
0.79 I 5.9 22.2 

Checked By \1 a 'JI 1 !liD "> 
. . / Date 0 3/ I ':) 10 

/ ' 



o 

o 

o 

EAR T H ~ TEe H 

low Flow/Minimal Drawdown Well Sampling Log 

Project Name --LA.!.-'vlu.ILD YNI..:....:::..:.\-1+-.J..A.!..!Vf!c.=C1L-3....L ___ project No. g Q301.0\et{6, 0). 

PIDIFID Readings (ppm) tvA- (Ambient) 

Static Levels (It TOG) (Product) 

_----I-'rvw' A-CL-__ -\(Well Mouth) 
_________ (Water) 

Water Column Length -----__ _ Minimum Purge Volume (L) 
Total Liters Extracted _______ _ PumplTubing Volumes Extracted ___ _ 

Optimum Pump Rate (Umin) _____ _ Disposition of Discharge Water S5gqlloo 0(4W\ 

Optimum Controller Settings: 

Refill Time (sec) Discharge Time (sec) ___ Discharge Pressure (feet) -r---
Sample Number and Analysesl 5a)?J?lej vats; 5vcCs, "[pBI 1V\:eKl151 

P HI d l"SSQhre?- SOllJ;; I A: I kp li\'Iity, I I 

I 

Time Flow Rate: 
Refill Discharge Discharge Water Dissolved 
Cycle Cycle Pressure Temp. pH 

Condo 
Oxygen 

(24 hr.) (Umin) i (mS/cm) 
I (sec) (sec) (feet) (OC) (mg/L) 
I 
I 

I 

[ (.1 \SJ~ . 'i t;" I \ - 5 20 ~ I 
\ j":)") ) \ \ ) 't-~3 '1,c1 S.i.<; ;.Sl 
,:')v\O 'I 

i f ').~,'i 1.i5 \ G"q~ \·1& 
r~i1~ 

I 
1 \ '1,o'~ 3, h,\ i J 'i ! 1 ~l' -

i "':'L1,~ ,I.) 

\~';).s 
I I \ \ ...... \ ,... '1.1\ ~,j< Oozt...r ~ ..£.I.cj, j 

I I 

I;' .,oi- I I f \ 
'2\.\,1 '1. i:$ 1,ii-\ I 

I \ 0:14 L1u~ ! t 

\·t.."ld-C I I \ .-'14" 1 .. lb ,-, 6 
J \ """" ~'S i ~, (), Sci . ." -I 

l~)~ 
j I I i I 

d.4.Q -1.ib 1.il5 \ I 1 OUr I 1 , ., t'-, 

i["~icd 'l I 1 ! j 
]4.~ '/'t "r'J •• ,. 

E),3j 1 t 1 ,;;)10 .7,1'1 

i~ \ J i I I'') l-\.Q 
'" Lb 

I~.il.·\- a.a~ I 1 

·iSo"k- \ \ ,4 h 
'V 

r)" ., 
'---):~ ·}.15 '3"1-\ d c~6 

\<)'-'~6 <Y <;' ..1: 

Welllniormation 

Number ~).1,--,-w.-=:.Ut1-,.c..' ___ _ 
Location __ ~~ ___ _ 

Well Diameter _!t~' :_11 ____ _ 
Well Depth -7'--:----­
Well Material -+'P..2!V:..=C-~e:J.!i6'L-__ 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inle! Dep!h (tt TOC) 

Liters 
ORP Water 

Turbfdfty 
(mV) 

Purged 
Level 

(NTU) Before 
+1- (ieet'Toc) 

Meas. 

e frG ')J .J .75 
0 Ic< ~3.7~ 
0 t( l}).. ~S<.I'b 
0) 
\,.. Did. $3.80 
',1 bli 3'2 <4) 
') ~~<t Q 

~ .' 'j<;; ·S3.~q 

/4 3'-.-.. )·~S i J 

G 7J 33.Sl.ci 
U jl 3).-0£:! 

0 11 ';'4 ,:;:< ,,~ I 

Notes: 1 ft length 

2" 
3' 
4" 

0,022 
0.049 
0.087 
0.55 
0.79 

gal. liters 

0.16 0.62 
0.3.7 1.41 

Bladder Volume = 0.495 L = 0.131 gal 
1/4" 10 Tubing Volume = 0.010 Uft = 0.002 gaVft 
3116' ID Tubing Volume = 0.006 Uf! 

Recorded By Vc:1V.q:2(~1 J4'H? 
, . r; 

Checked By Vo..':, U I (h)i '> 
10" 
12" 

0.65 2.47 
4.1 15.5 
5.9 22.2 

. I 

Well Number 

Page __ 1 _ 

Equipmer 

Interface ProbE! 

Sounder No. 1i! 
pH Meter No • .1: 
Conductivity Me 

Thermometer N, 

D.O. Meter No. 

Turbidity Meter r 
ORP Meter No. 

HachNo. -b 

,8err 
(e.g. wat 

f (..1rl/ f' v.·) 

fV)('1PO~ 



-0 

o 

o 

low Flow/Minimal Drawdown Well Sampling Log 

Project Name A(]o'{rlCl\'f Avey -; Project No. 9,q3Q1,O\~:t6,Q).. 
Well Information 

Number tvi"V'lU7 b P/D/FID Readings (ppm) WEt (Ambient) __ !~rv-,!tL.... ____ I(WelJ Mouth) 

Static Levels (fl TOC) ________ (Product) (Water) 
Location __ ...,. . ....-",--___ _ 

Minimum Purge Volume (L) 
Pumprrubing Volumes Extracted ___ _ 

Disposition of Discharge Water 55,9alroo 0(\.\'0'\ 

Well Diameter A- jl -'=''------
Well Depth _~~ ____ _ 

Well Material PVc;' ei¥? 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

I I Inlet Depth (ft TOC) ____ _ 

Refill I Discharge 
Time Flow Rate Cycle I Cycle (24 hr.) (Umin) 

r.:15a :~~J 

1-1'~1:) . ) 
B<X) 
?5C5 I 

1 

Z51v 
'D15 
'110 
%~5 

I 
t 

-r!Jo \ 
~3S 

\ 
I 
1 

') L~O \ 
\ 

g L:\S -4 
Notes: 1 ft length 

2' 
3' 
4" 

10' 
12" 

(sec) i (sec) 

1 \ 
i 
\ 

I 
i 
J 

f 
\ 
I 
\ 
! 
I 
! 
I 

i 
1 

-<7 

0.022 
0.049 
0.087 
0.55 
0.79 

I ~ , 
\ 
I 
I 

I 
i 
1 

i 
1 
) 

1 , 
I I 

I 
~ 

gal. I lilers 

0.16 0.62 
0.37 1.41 
0.65 2.47 
4.1 15.5 
5.9 22.2 

1 

D:scharge Water Condo 
Pressure Temp. pH (mS/cm) 

(feet) (OC) 

').0 

I nq ~.l-lO 'lIb; 
) 1 c\.·\ r. 

~J6 ·V~SC 

T 14 .. 5 Gr 5J.. '2,Q3 
\ let ~ £) (;"S), "l.-;, cr3 
J lq,6 

I' --, 
0·: 'J J--, 2->ql1 

7 \ '1,1 j 6 --i ,,':II '2.4t.t 
! }tL·i 6.4-\ '7..Ji~ 1 
; JCL7 I t6; 4g '2,Q5 , 
j )1\)1 0,o-ij i '),,0,:5 
i \(1.1 ~ ~) I '2-,05 1 (:,. 

<J 1 !1",-4 r'lift 'al . j2.Ar 
Bladder Volume" 0.495 L " 0.131 gal 
1/4" ID Tubing Volume = 0.010 Uit" 0.002 gaVft 
3/16" ID Tubing Volume" 0.006 Uft 

Dissolved ORP 
Liters 

Water 
Oxygen Turbidity (mV) 

Purged 
Level 

(mg/L) (NTU) +/-
Before 

(feet'Toe) 
Meas. 

...... " ...LV!~ 7li 

s.).!.\- a -, 1. \Lt' "3 d,CI,1Q 
l' 

Ii 6 ()~qi{ b.O ~q,}Ci 

,...,;~ 0:; i 'S'd- 110 "'1''0 -"1.'0 

V;;).:2. Lt 4 lot) ·1cl.:~u 

O.f~ uJ "lod-, <) ,t'S 

<>'\~i. ;30 

(j.11 Lt. 1 \0'\ ?-1, ;80 
f~ 'n v.v' Lt,; ctCj rd-G\,q~ 

I!) l~' v.' ~5 G· ... l';) ~;,~~ 

u/IO -;t\ L1 :B .,., 2f'\ 
J..~·t. \ \ 

v.l?- '1 
"".~ (II i -:2!.ti~ \ 

O. \\ ;A,~ i6 dq,~O 

Recorded By V\JN-Sii,1 Q;tP 
V. k· .", 

Checked By ',\.\ ) U. !', h;n' 1\ b 
I 

I 

Well Number 

Page __ 1_ 

Equipmel 

Interface Probe 

Sounder No. --± 
pH Meter No . .1 
Conductivity Me 

Thermometer N 

D.O. Meter No. 

Turbidity Meter I 
ORP Meter No. 

Hach No. ----D 

RelT 
(e.g. wat 

Rl'!'f);[) (111'\ 

I 

QOvl1-;/l'-iO 
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N 

o 

low Flow/Minimal Drawdown Well Sampling Log 
(Continuation Sheet) 

(>r{'I(}{n:;~\f'f h-{CVI '-; 
Project Name ----'-...:.;;."'-'--~'--'--'--'--"""'--------

I') ;;:,.-:(/1...... ! it " 
. ",vI ,Poi 1, V . "1 t:~O ""-

PrOJect Number "v 

Well No. 1'.1\ \.1/ () b Location __________________ _ 

Refill Discharge Discharge Water Dissolved ORP 
Uters 

Time Flow Rate Condo Turbidity Purged 
(24 hr.) (Umin) 

Cycle Cycle Pressure Temp. pH 
(mS/cm) Oxygen (mv) 

Before 
(sec) (sec) (feet) ("C) (mg/l) (NTU) +/-

I 
Meas. 

t5r" ! n .. .,'-" 
1 \ G\ l'"iC1 it? 9' p .. : . .rl ?-As (J, /;z 2 j l Cfb '::f; I O1{')~J I. crJ ". u! 11 

q.cr i I'" I 

I I 
, 

, 

! I 

I ! 

i 
'. 

, 
I I 

I 
I 

I 

otes: 1 ft lengtl1 ft3 gal. liters Bladder Volume = 0.495 L = 0.131 gal 
2" 0.022 0.16 0.62 1/4' ID Tubing Volume = 0.010 Uft = 0.002 gaVft 

3" 0.049 0.37 1.41 3/16' 10 Tubing Volume = a.a06L1!t 
4" 0.087 0.65 2.47 

10' 0.55 4.1 15.5 
12" 0.79 5.9 22.2 

Well 

Pag, 

Date 
~ Racorded By ~ 

Water 
Level 

(ieet Toc) 

.--, ... ~ , 
.,...;-.fJj .j{{) 

f~i(niO 



o 

o 

EARTH@T E C H 

Low Flow/Minimal Drawdown Well Sampling Log 

Project Name AYl Q'{Y\a \'-{ A-.reGj 2> Project No. ~ C\301 ,O\ • .L{6, Ql 
Pio/Flo Readings (ppm) NA- (Ambient) ;V A (Well Mouth) 
Static Levels (ft TOC) ________ (Product) __________ (Water) 

Water Column Length Minimum Purge Volume (L) 

Total Liters Extracted Pump/Tubing Volumes Extracted ___ _ 

Optimum Pump Rate (Llmin) Disposition of Discharge Water 55901100 Q,'I.\W\ 

Optimum Controller Settings: 

Refill Time (sec) Discharge Time (sec) ___ Discharge Pressure (feet) --.-, __ _ 

Sample Number and Analyses I 5C\t21e I" . vatS. 5VOCs r "[eM, ''''dO Is! 
P il i 7 I ) 

"HI d i;,solvec! 5J1j'c)S J A-! f\C~ \j'yJ i1:i, 

I Flow Ratel 
Refill Discharge Discharge Water COOd·IDi''''.d Time Cycle Cycle Pressure Temp. pH (mS/cm) Oxygen (24 hr.) I (Umin) I (sec) (sec) (feet) (OC) (mg/L) 

v+-\.{r\ !-bOO W ! 1 I '; Cr' '-' v I ...-\{j 

SLI';" I 87D to 5 )..S' li.S .. ........, /'I": 
! "yv ]..·~CJ ! \,15 

tfJ'~'~ :} .-"' ...... hj 5' ~~ i"'"S IJV0 "'1 -
c7.4~ v""', tv IrL ,,"-')0 

~Y1 .?y. \ \ i..\ 15 i 13.!'1 1j") 
,....' :;2,,) l 0;).\ 

<;qli\ \ '15 'in "3 :ZS 1'3,Q '7, i '5 :).,£1 O.1-i~ 
qGO \-15 

i 
,').5 iCi.i 1.),6 ']"'50 Q/v , 

\1-5 ! 2.v '1 ~I , elk; lL-t~l\ i.ll '1-50 0,.00 v ; 

6\l;-;) j I I Ie; U c .; 1.1t-j· ~5u t)"uv 
I I I 1 

i~,£i ,1,)1 '2.5'"J o;~'2 Cl't,:-' \ I 
j I , 

ql~J I i t I )15 . '7. jq 1,0 
i -Q ..-'JV ()~: 0\.; 

QS7l 'f" <V 1j <:J7 \ 1"'1 "1 ~ It) i...., :..i{ ro. 

lD. I iI--.' "I v£:cv -.1. ! 

\ct6 ! I~' r I 

Well Information 
1'; 

Number_-¥fl~\V.~v~-~-L~~~'~ __ _ 

Location __ -',--;.,--___ _ 
,,' iI Well Diameter -1,oV:.-, _____ _ 

Well Depth -'7<"'--:------

Well Material -+-P~V<,,!C-"'--r.Jej'B?C!.L. __ _ 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 
Inlet Depth (It TOC) ____ _ 

ORP 
Uters , 

Turbidity Purged, Water 
(mV) Before I Leyel (NTU) +1- Meas. (feet Toe) 

I - 2'1$ . '1
1 ' 1 

') ibu )Q}19 
C lSi 1.~a.litJj 
D !3Cl I~.oz, 

0 i2" 
1 ,./d' f.<?<"'),oi 

n ;0- 7".-,.04 -(') 
v 11)6 l,l, '~D 
"....., ifY). 1:0,C/Y v 

r) <.19 '3u r."Z. 
,~ 

0 qf I S,c1l-
~"'\ .. , %' '1 ") 
VtVi 1"):.··..,1/ 

'-" 

r 

Notes: 1 It length I 1t3 gal. liters Bladder Volume = 0.495 L = 0.131 ga' 
Recorded By \fi:"v'IE,SS (l ():fP 2" 0.022 0.16 0.62 1/4" 10 Tubing Volume = 0.010 Uft = 0.002 gal/It Date 

3" 0.049 0.3;7 1.41 3/1S" ID Tubing Volume = O.OOS Utt " . fl' 
4" 0.087 0.65 2.47 Checked By VO'? cJ. I, h rl' 6 Date 

10" .0.55 4.1 15.5 I 
12" 10.79 5.9 22.2 

Well Number 

Page __ 1_ 

Equipme, 

Interface Probe 
Sounder No. -.: 

pH Meter No. J 
Conductivity Me 

Thermometer N 

D.O. Meter No. 

Turbidity Meter 

ORP Meter No. 

Hach No. ----1 

Ren 
(e.g. wat 

f,.f(fl.p Cf) 

S L{(n?/e ,ki/(f 

~ [ .... ·,.qI~ c:"2jJ.,; 12 .-,f) 
fi~1 .. I ' "-". -t .... ): ~f' 

/ I 



o 
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i 
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Low Flow/Minimal Drawdown Well Sampling Log 

Project Name AYI Q yY\lI Ii Aveq '3 Project No. 9,Q3Q1,Ol.qG,Ol 
PID/FID Readings (ppm) Nit (Ambient) _----+(Y.:t....'.L:It'--__ -\(Well Mouth) 
Static levels (/tTOC) ________ (Product) __________ (Water) 

Water Column length Minimum Purge Volume (l) 

Total liters Extracted Pump/Tubing Volumes Extracted ___ _ 
Optimum Pump Rate (L/min) _____ _ Disposition of Discharge Water 55galioa Q{\.\'rt'\ 

O;Jtimum Controller Settings: 

Refilt Time (sec) Discharge Time (sec) ___ Discharge Pressure (feet) -,-,----__ 

Sample Number and Analyses I Same Ie; vat)/, 5VoC.s t' TPfl) 1\"ekII~i 
PBr d,-~solvec 5?I,OS 1 AII:r.ol'Yli1'f, 

Refill DiSChargelDiSChargel Water Dissolved 
Time I Flow Rate I Condo 

(24 hr.) I (Umin) 
Cycle Cycle . Pressure I Temp. pH I (mS/cm) 

Oxygen 
(sec) (sec) J (feei) ! (OC) (mgll) 

" 

'340( I Ltoo ''', 5" .~" I , 
,\.J d,v I i 

Well Information 

Number~i\_~~VV~0*{~l ______ _ 
location ___ ".....,.,--___ _ 

J.t.. /I 
Well Diameter --..::);..1-------

Well Depth -7'r-----­
Well Material PVc., ei¥?' 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (ft TOC) ____ _ 

ORP I ~ Water 
Turbidity ~ (NTU) 

(mV) 

I 
~ 

Level 
+/- ~. (feet'Toc) 

-. t..;t\Cl~ 

'2q,t)", 
) \ 1 (1 ) 

. i...., -, 
2., $', II1J,?) '2-,g6 

. 
~J{<; J ! i j I" lot Jo.~~ ']..';-4 \~o. ?-.tA, '-t.,? 

~ c;s \ i 1 i r, i I. 7].. '7". (; i " , ') .;7)( J.lC! '7P: lLf~ ,·.., a, *?: I'j,), Iii I""'" i YJ, C - Ir ... ] 

Cj00 1 I 1 i ,.:) ''IUS 1.h1 1.67 (7) '7..,'7 f..)l6 Q'\Cl.t..iy \ \ tLit; ! ., 

C{°5 I i I 1 
. 

i tt/,t-\ 'J,if, ! \,{-4 1 54-
..') 
(j . "'-1 

i t.lJ... f ']..,Rh , '2.q>llf , 
j 1- I \ I iCf,'i --1 1'j i 1,S7 () \j"-' i 2-t7"1!/ , OttQ ! I 5- 'J..,~ i di 1 - J ["'S 

41.2 
I , 

I \ 
, 

! /10 I jc~7 'j~51 \') ").1'(% 'f«' ~(l 1 i \ I lei.S" iJ-o I 1.1 "'-. tr, \,; 
LlJ-O ! I 1 

, . .., . \ 

\312 
:'. 

01 ~tt:.t~1 
, 

lCi.~ /")0 1.9). 
, l 

2~~6 , 
\ ' , 

1 j i ... • .. ~ I,,~J. 151 )',53 i l• ... l\5 ),56 '')'1.*1 fil:5 i J'1 .. ~ "\ 
1 • \ , 

q5Q ~ <P I <; -.It ...... 

I I 
Notes: ; ft length ft3 gal. liters Bladder Volume = 0.495 L = 0.131 gal . I n· ,tJ 

2' 0.022 0.16 0.62 1/4" to Tubing Volume = 0.Q10 Uft = 0.002 gaVft Recorded By . \/W'1255a. }./1 (., Date 
3' 0.049 0.3.7 1.41 3116" ID Tubing Volume = 0.006 Ufl .\ ' f Orn',':l 4' 0.087 0.65 2.47 Checked By V(n!~ Date 

i I 10' 0.55 4.1 15.5 
12" 0.79 5.9 22.2 

Well Number 

Page __ 1_ 

Equipme 

Interface Probe 

Sounder No. -

pH Meter No. J 
Conductivity Me 

Thermometer N 

D.O. Meter No. 

Turbidity Meter 

ORP Meter No. 

Hach No.--t 

Ren 
(e.g. wet 

P Cl 1'/) ,: ["9 v, 

~ '1 ,cl ' 

~G1111f' ctff. 



o 

o 

o 

Low Flow/Minimal Drawdown Well Sampling Log 

.:::; roject Name --J..A;.;YlCl.O>L.fY't..:..:::Cl:.:..\--I+, -i-l\..:.:\rP~e:.:::u,---3..J!... ___ ~ roject No. Q, q 301 , 0 I e :1-6, Q l 
___ ...lIV.:!...1...frL-__ (Ambient) __ l-'rv'-'Au.I ____ ...\(Wel/ Mouth) 

Static levels (it TOC) _________ (Produci) __________ {Waterj 

Water Column Length --_____ _ 

Total Liters Extracted 
Optimum Pump Rate (Umin) _____ _ 

?ID/FID Readings (ppm) 

Minimum Purge Volume (l) 
PumpfTubing Volumes Extracted ____ _ 

Disposition of Discharge Water 55.9c!loo OAl'll'\ 
Optimum Controlier Settings: 

Refill Time (sec) Discharge Time (sec) Discharge Pressure (feet) -,,-__ _ 

Sample Number and Analyses I SrJy71p1e· vats· SVoCs, ,[,ptl. M::-\.:":15! 
p u t ~ J ! J .j ~ I 

:q , d ,-SSo vel; 5Oh6S I AI /J:q 1,'tliTi 

Wefllnformation 

Number_-Ji~V~i0~!~q~~~/ ___ _ 

Location __ _.0 .. "........----__ _ 

Well Diameter -.:.ltl--l_' ____ _ 
Well Deplh --:-n--:------
Well Material -I=p:....V:!.!G-~..j:el!jY?l::...-__ _ 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ____ _ 

Inlet Depth (ft TOC) 

! ! I ! I ' . liters Refill Water ORP Waier Purged 
Level I TIm, 

DiSChargel DiSCharge: 
Flcw Ratel i C"nd I Dissolved' T b'd' I 

(24 hr.) 
Cycle Cycle Pressure! Temp. pH ' ~. lour I Ity (mV) 

(Umin) ! (sec) (sec) I (feei) I rC) 
, I (mS/cm) xyg~n (NTU) Before 

(feet'Toc) I (mg/~) I +1- Meas. ,I I i 

} 
[lOu I 

i 'i'" 

Notes: 1 It length i ft3 

2' 10.022 
3' 

1
0

.
049 

4' 0.087 
10· 0.55 
12' 10.79 

I 
I 

I; 
, 
! / 

{ 
i 

\ I , 

i 

gal. liters 

i 0.16 0.62 I 0.3,7 . 1.41 
0.65 1 2.47 
4.1 15.5 

I 5.9 22.2 

! 

! : 
I } 
, I 

I
I 

\ 

! 

I 

1
'1/, .., 
a\I.I. j 

1'1, ... /..--. /,'''''' 

! . _. i0" . ...1J i 
; :'-.;4' I >0 I 

!.-'} It 
i I ''''''. I '"1··1n 
: v~':)W' J: vi 

,"I £.t7 
v= I.) o 

j 

! j r?.:rs I c? 
I f 

" 
"I r. ~llV 

I 1 ) 

! i ! 

Bladder Voiume = 0.495 '- " 0.131 gal 
1/4" ID Tubing Volume = 0.010 Uft = 0.002 gailft 
3/16' ID Tubing Volume = 0.006 Utt 

(til I (; 
;v'// \ J 

i l.,·,,1 
I LU» 

i qJ- ! 
1 

I 
I 

Well Number 

Page __ 1_ 

Equipme 

Interface Probe 

Sounder No. ~ 
pH Meter No. j 
Conductivity Me 

Thermometer N 

D.O. Meter No. 

Turbidity Meter 

ORP Meter No. 

Hach No. ----t 

Ren 
(e.g. wet 

f.)LL-
~. \ 



o 

o 

o 

c H 

Low Fiow/MinimaI Drawdown Well Sampling Log 

.?, C\ ..... t,01 ,01. =+6, Ql A· I"! ,,,.o. (1",\-.1 A,re(l L. 
Project Name u - ) ~ -, ...2 

"!I\ , , 
PiO/FIO Readings (ppm) ___ --'!~ vrt"..L' ___ (Ambient) __ -l,I.!.V-l,fT.L' ____ ....\(We!l MOL'ih) J 

W~!I !nfo;~,ation Project No. 

Siatic Levels (it TOG) (Product) (Water) 
Water Column Length ________ _ 

--;-ota! Liters Extracted 
Minimum Pt:ige Volume (L) 

PumplT ubing Volumes Extracted -::--:---,,.-_ 

Disposition of DisCharge Water 55g.lJoa DAlW\ 

Number !\"l Vl'"! 10 

I Locat'on --...".....,.,.-----
WeI! Diameter -!!!}'-~ _to_' ____ _ 

Optimum Pump Rate (Urr:in) _____ _ 
Well Depth _-".,. _____ _ 

Well Materiat PVC- ~j'fi? 
Dedicated Pump 0 Optimum Co:ltrol!er Settings: 

Dispcsable Baller 0 
Discharge Line Dia (in) ____ _ 

Inle! Depth (It TOC) 

Refill/me (sec) ___ Discharge Time (seej ___ Discharge Pressure (ieelj -.,. __ _ 

SampJeNumberandAnalyses .\ Sfi'2101!,; VOL), '-VOL!;, iP}o\1 1"\:10151 
\/ L-\ d -., I \. c::.r.l' I~ A-I \- I I , '1' 1;'20 ITer. ." Ie,? ! KP 1'O;Ti 

I ~ ! 1 
Condo I DiSSOlvedl Turbidity I Fi:Jw Rate~ 

Refill ! DiSCharge) DiSChargel vVater I ORP 
Uters 

Water I Time Purged 
I (24/1r.) (Umin) 

Cycle I Cyc!a . Pressure Temp. I pH ImSlcm) I Oxygen 'WU) I (mV) 
Before Ley-al 

(sec) (sec) I (feel) I (~C) , i (mgIL) I \ I i .;./-
Meas. (feet Toc) 

! i 1 : 

II~" ...- " I 'oJ -, :J;; 

\ J ~Z-J.,t~ . ! LMr i.·Sq 6~8S ,;. "3 l./, I Jt· 
i ! :44'~O ! .., 7U 3,(J) "J.?7 (L3 138 
I t ! .. .5 i 

70.:::1 ) 
::>c .. ..!-.J I 

I • 
I-:} ::',:5 !·1,J.~ l:s,p C,h~ (J ~]... :t 

I i I ~s.c: /,03'7 
1 Lot 'J~ .j 

I i 15"~J.l : "':~;t..-i-1510 
\ 
1 

I I ! i I"'" <;: I Ic:p t-I i '7·35 5.';;) ; l! -1 ~ 
I i .c::.!.t-.. .1 

1 i ""[OJ l-
i { I ...... ~ '7 .... I,,, ")'1 I ~~33 D,1j f ({z .. Jr -1-
I ,.!-!.-. ... 1 i:,-' 

I n ..... I 'l~-l I ~,&5 J t;;~~ h\ ~,,~ -c: , 
~~t ~ ..... ./ -' i 

~ -1:/ ~ , I ! " ! 
I ! 

I \aA:L ! 
" U I 

I ! I 
! I ! 

I 

I 
I 

Well Number M W 
Page __ 1 __ of _ 

I
I Equipment Inforr 

Inte rface Probe No. ,·t 
Sounder No. H;-V:;',,1 

pH Meter No. ~ 
Condu:::thlity Meter No. _ 

"-hermometer No. -_ 

D.O. Matar No. --­

Turbidity Meter NO. --, 

ORP Meter No. ---
HachNo. N'k 

Remarks 
(e.g. water darity 

Nores: 1 tr length I fi:3 i gal. liters Sladder Voi:..:me;:: 0.495 Lx 0.131 gal 
2" 10.022 I 0.16 0.S2 1/':" iD T"b.~g Volume = 0.010 Ult = 0.OC2 gai'it 

• ..~ [,_;2-/.r/-I()1 -, 
Recorded 5y VC-1e·,1JL(;.1;; V:'(f Date _-=~O--..:. . .,..~_::>~!J,-,-~+-__ 

3" 10.
049 0.3.7 i.<. i 3115" Ie Tubing Volume = 0.006 Uft 

~" 0.087 I 0.65 2,47 
10" i 0.55 I 4.1 15.5 
12" ,0.79 ! ~.S 22.2 

I \ '~I.·. / ( :- ~,.. /.""',) / f j~ f..;,."" 
CheCKed By '. \ , >, \ .,', ! I ", A, Date --''::~:-'=')'7/'-'''--''-' ,-P-\.!.' .;:.;-'-



o 

o 

o 

Low Flow/Minimal Drawdown Well Sampling' Log 

Project Name AvJ 0 mel \~! Aveq 3 Project No. p, q 301 , () \ e L{6. 0 l 
Wellinforma!ion 

PID/FIO Readings (ppm) IVA- (Ambient) {V It (Well Mouth) 
__________ (Water) Number_-+r~~~~~r~'~\ ____ _ 

Static Levels (It TOG) ________ (?roducl) 

Minimum Purge Volume il) 
Location ______ ... -----

PumpfTubing Volumes Extracted ____ _ 
Well Diameter ---..::.t1~ .. _1_1 ____ _ 

Well Depth _~-:-:-____ _ 
Disposition of Discharge Water 55.9Qlloa Of\\'IY\ 

Well Material PVc.,. em? 
Dedicated Pump 0 

I - / 

Time 
(24 hr.) 

Flow Rate 
(Umin) 

Refill 
Cycle 
(sec) 

II 

Notes: 1 It length fr 3 gal. 

2" 0.022 0.16 
3" 0.049 0.3,7 
4" 0.087 0.65 

10" 0.55 4.1 
12" 0.79 5,9 

Discharge Discharge 
Cycle Pressure 
(sec) (feet) 

L\ I \ 

Water I 
Temp. 

(0C) 
i 

pH 

liters Bladder Volume = 0.495 L = O.13i gal 

Condo 
(mS/cm) 

0.62 1/4" 10 Tubing Volume = 0.010 Uft = 0.002 gal/It 
1.41 3/16" ID Tubing Volume = 0.006 UtI 
2.47 
15.5 
22,2 

Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (It TOG) ____ _ 

Dissolved 
Oxygen Turbidity 
(mg/l) (NTU) 

Recorded By 

Checked By 

ORP 
(mV) .. /-

Liters 
Purged 
Before 
Meas. 

Water 
Level 

(feet'Toe) 

V(J1I1~.'1 o.t:+P Date 

V I "I ' , cl')' u. 11 )16 Date 
! -

Well Number 

Page __ 1_ 

Equipmel 

Interface Probe 

Sounder No. -.J 
pH Meter No . ..l: 
Conductivity Me 

Thermometer N, 
D.O. Meter No. 
Turbidity Meter I 

ORP Meter No. 

Hach No.-t> 

Rerr 
(e.g. watl 

02-101/07 
~'3/' -/ . ..... ' _/:2-01 , 



o 

o 

o 

low Flow/Minimal Drawdown Well Sampling Log 

Project Name AYl 0 ynCl\~( Aveg 3 Project No. .?, q 301.0\ e L{6, 0).. 
PID/FID Readings (ppm) jVrt (Ambient) [If It (Well Mouth) 
Static Levels (It TOC) ________ (Product) __________ {Water) 

Water Column Length Minimum Purge Volume (L) 

Total Liters Extracted Pump/Tubing Volumes Extracted ___ _ 

Optimum Pump Rate (L/min) Disposition of Discharge Water 55.9a1iQa Of\.\"rY\ 

Time 
(24 hr.) 

II \ g 
\ \ "v) 

\\1-C, 
\11:1 
n~;::; 
\ IIk\ 

\\u;S 
\1..05 
It.-Ie: 
i'Z,'1 ... S 
'11':7,; 

\ '-\1)-\ 

Flow Rate 
(Umin) 

4·~O 
'},.,~(;~ 

7/ .-ibiJ 

lCiO 
\qC 

'jl c ! 
\ -(\J I 

\ 1() 
j til; 

he 
\Si' . \; 

Refill 
Cycle 
(sec) 

1-1.-
r{2. 

\"-"\ 
'v 

\-z.,. 
\1 
I .... 

n ... ,~ 
I 
I 

\ , 

I , 
• 1 

<j 
.I 

Discharge Discharge 
Cycle Pressure 
(sec) (feet) 

I 
'-i" 7-5 i 

I 3 2-'.:; 

I . ., ~ .,... 
l, &':;; 

'-'-. 
'2, I-L-
-
3 '7" , vi 

" /' :).'/ t-.::; , -
, , 7'7 

I I , .~&-
! [ 

7\ 
; ~LI 

1 ! ,-"'! ......... 

i /.--V 

, <J I ~ ", 1/\.1 

! ! I 
i i I 

Water 
Temp. 

(OC) 

2/~,5 v, 

i,.).( 
r ~ I 

t-i-, io 

]..O,b 
" .' ~ v{,',':' 

'UJi( 

?.a .e; 
'20,4 
'2.0:'; 
~C~5 

pH 

G.t{;·, • l.., 

GIS 
(c 7~ 

0,'1£:j 
(; ~\ 

" 
(,,~t) 

C:,.';% 
" ,(;n ~.~ ? 

: 

Condo I Dissolved 
(mS/cm)' Oxygen 

(mg/L) 

I 
--:-s,]U '\.'12.-
'bv·g). 2.;5i..( 
''Z,~l , la '"9;1" ,'. 1 

'L,,)S\ :;:1.,,% 

1,;~1~ L b~ 
1,~?' Lsd 
'7,,-gj u( 

1-' ,';)4 I ..... · 
/\ 11" 
U~"'J i 

(,';fll'~,~ l'I' , ! • I 
a,Cit..)- i 

i ( .of 
I :"" Y- 1 :~,~y . "'/' O,"7C) I 

, 
! 

Well Information 

Number_~~~1~~~LLi~~L-~ ___ _ 

Location --c>:-.,..----­
Well Diameter ~t i I 

~-----
Well Depth _,.,....-_____ _ 

Well Material -+.P-,VwC-",,-,f'l'.LiYI?!..!:..... __ _ 

Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (tl TOC) 

i 
Turbidity I 

(NTU) I 

0 

ORP 
(mV) 
+/4 

-Cj(; 
'" 0 H,p).? 

0 ._\\ ! 
,~'\ 

I " 
-il3 

..... " ~liS \ i 

0 -\\ '1 
,...., 

-llcl V 
() -·i\D{ 
fl - '1/\ \./ \ V 
il '- i 2--\ ',J I 

; 
! 

Uters 
Purged Water 
Before ,. Level 

(feet'Toc) Meas. 

32.~! 
5.l,C{! 
1.2:>37 
~ 

j2JSI 
;')..511 

3J,6/ 
')") ,().. 

~),b3 

3}.1o ~'2-- I 
,." 
)2;i;'j.. 

'32. f.'2... 

I 
I 

Well Number 

Page __ 1_ 

Equipmel 

Interface Probe 

Sounder No. -
pH Meter No.1 

Conductivity Me 

Thermometer NI 

D.O. Meter No. 

Turbidity Meter I 
ORP Meter No. 

Hach No. ----b 

Rerr 
(e.g. watl 

P,)I"1l0 J I;' ~ On 

f"lmY' O{-,L 

Notes: 1 ft length 
2" 0.022 0.16 

0.049,' 0.37 
0.087 0.65 

lilers 

0.62 
1.41 
2.47 
15.5 
22.2 

Bladder Volume = 0.495 L = 0.13; gal 
1/4' 10 Tubing Volume = 0.010 Uft ~ 0.002 gal/It 
3/16" ID Tubing Volume = 0.006 urI 

Recorded By Vm12SSci 'D;'fr 
Checked By \(\2 u f (h Ij -) 

(j t-.-// nJl '/1 
Dale - ;/ ~ (/ 

3" 
4" 

10" 
12" 

0.55 4.1 
0.79 5.9 

. . i Date . C.:)~115 kr 
I ' 
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o 
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Low Flow/Minimal Drawdown Well Sampling Log 

Project Name ---LA.!..!Y1J.l' r2L.l'('(1.!..:!tI~' \:..::;-rL........(A...!.:ve~L:.!::o'L-....... -'")L-__ Project No. ;;J, C\ '"2,01 .01 ~ t±6, 0 l 
PiO/FrO Readings (ppm) ___ 'O"!v.!-·Lll+ ___ (Amb:en!) __ -i-:IYLLltT'-___ -I/Weil MOt;th) 

S!atic Levels (il TOC) (Product) (Water) 

'Nate: Column Length MinimLir.t Purge Volume (L) 

Total U:e's Ext,ec;ed PumpfTubJiig Voiumes E.,'l(tracted ____ _ 

Optimum Pum~ Rate (L/min) _____ _ Disposition of Discharge Water 55yo Hoa Dnrn, 
Optimum Contreller Settings: 

Refill TIme (sac) ___ Dlscha~ge Time (sec) ___ Discharge ?ressure (f:et) -:-:--__ 

Sample Number and Analyses i Ca)?Joip. Vf)Cc. SvnCs. IP~, !'Xk)151 
P.j...J. d;-;,SQiVp~ :;o!~dS I &!frn\!v,;1Y I , .. . J 

I Wellinfermation I Number l'vl W r~ 

I 
Lecalion 
Welt Diamerer -!-;,:,"i-. _'_' ____ _ 
Well Depth _-.,.,-_____ _ 

I Well Maleria! PVc.. pi'f\? 

Dedicated Pump 0 
Disposatlls Beiler 0 
Discharge Une Die (inj ___ _ 

Inlet Depth (ft TOG) ____ _ 

i I Ref!!! 10 . io.. I '!Jater '] 

I I '/ I 
Lire~ I j Ti:"':1e I i=low ~aie! I Ischarge, Iscnargel , ""ond Dissolved T '·d·~ ORP Purged v:,ater 

Cycle ' Cycle ! Pressure i I v . Urol hY I (ms/em) Oxygen (NTU) I (24 hr.) lemp. : oH (mV) I (Umin) ! (sec) (sec) (feet)! (.G) 
Beiore I . L_ye! 

1 (mglL) +/- Meas. I (,eet Tee) I 
i 1 I ! 

\~iOI f 
lots 

\,..".:::- ! .v>.J , 

~f 

I 
[ 

.~ : 
:! 

; 
;' 

I \ 
I 

1 
i 

<..)1 

'1.5 
() 
o 

'5.i 

(1 Mf~! ,'1. i 
V'(f\::.j i ! ..... 1 

CiJ I 

15% 

I ·~L\-
V I 

(:.- ~,",I 
--' -""';(:>1 

1
<...::,,-- I 

I --"'I?>-~ J 

We!lNumber~ 
.-­

Page __ 1_oi ~ 

Equipment Infon 

Interlace ProbE! ~o. -
SounCier No. Hb7iVl 
pH Meter No. ~ 
Conductivity Meter No.­

Thermometer No. -­

D.O. Meter No. -­

Turbidity Meter No.­

ORP Meter No. ---
Hach No. W/'( 

RemarkS 
(e.g. water cleri!l 

NotsS: 1 rtlength 

2" 
3·· 
4-

O.C22 j 0.16 
C.O~S I 0.S.7 
C.O~7 I' O.~5 
0.5" 4 •• 
0.75 ! 5.9 

0.62 

2.47 
15.5 
22.2 

Bladder v8iucnE = (lAgS L = 0.131 ga: 
./4" iD Tubing Volu:ne c 0.010 Ufi: ~ 0.002 gal/it 
3!16" ID Tubir.g Volume = 0.005 Lift 

Recorded By VUVre5!£; Ot.P 
Checked By .• :;~')·L ith-r1 ,-\, 

{ . 

Date ---"o:"'?-'--f-I-"o:...c,.'-'.'!c.!o",-,1 __ 
Il ~ Ii th J' ;"---r 

Dare --'--='~~4-"~'-f..J,(.J..ur,--­
( I' 

12·· 



o 
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N 

o 
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Low Flow/Minimal Drawdown Well Sampling Log 
(Continuation Sheet) 

'/ A'" VlD'J".£.·I",l. l 14:,:i-"_(-;;~", .... Project Name ...Lll,..:.·~',n::;:",L.L:>'''L-'-. ~~. i....-.L-, ______ _ 

Location _~f-=..!:::L-:"'~.i..Jr ~:L!1~'-'-Oci.·'_.;..i\!/J'il~r4-.A!:.-S-L-_______ _ 

'J c:e 1'1 -7 "1 .;.i h '"') 
Proiect Number t-- J.J I {,: , "'1V'r;c 1 .... 0"-

We;1 No. M iif n 

Refill Discharge DiSChargel Water Dissolved ORP 
Uters 

TIme flow Flate Cycle Cycle Pressure Temp. pH I Condo Oxygen Turbidity (mV) Purged 
(24 hr.) (Umin) I (mS!cm) (NTU) Before (sec) (sec) (ieel) i eC) (mg/L) +/-

I Meas. 

!uSC ~20 
, 

L{' i 7 \ &,"35 "S ,{(Li- 0,1;,:)1 S'{ I 3\ 1 i I '2..< ., ' , --t,.'$ j IV£, .. ~In 

11 il2 j I I I 
I 
j I 

I i , 
I , 
J 

I , i I 
I 

! I 

T , 
I 
I , 

I I I I 
I .' 

T I 
i i 

I I , , 
i 

I 
! 

J 
I 
I 

ates: 1 ~ length ft3 gaLl fiters Bladder Volume ~ 0.495 L = 0.131 gal 
2" 0.022 0.161 0.62 114' 10 Tubing Volume = 0.010 UrI = 0.002 gaVft 
3" 0.049 0.37 1.41 3116" 10 Tubing Volume = O.o06Uft 
4" 0.087 0.65 I 2.47 

10" 0.55 4.1 15.5 
12" J 0.79 5.9 22.2 

Well Numbe 

'J-Page __ 

Recorded By 

Water 
Level F 

(e.g. \ (feet Toe) 

-:)S:5) 

~ 5({(IJPi(l f-f1 
OthRV' P'I\f1 

1..1- -hId 
6.i..-1.e.. +0 
~'-lv'.9) 'r')c, 

...." 

, 
J 
I 



o 

o 

Low Flow/Minimal Drawdown Well Sampling Log 

ProjeclName AYl0 yYlCl\-( Aveu ..... j ProjeclNo. ~q'7,o1.0\~t±6,ol 
PiD/FID Readings (ppm) tVA (Ambient) ;V A (Well Mouth) 
Static Levels (It TOC) ________ (Product) __________ (Water) 

Water Column Length -------­

Total Liters Extracted 
Optimum Pump Rate (Umin) _____ _ 

Optimum Controller Settings: 

Minimum Purge Volume (L) 

PumplTubing Volumes Extracted ____ _ 

Disposition of Discharge Water 55gal1oo Q:'\.\'n'\ 

Refill Time (sec) Discharge Time (sec) ___ Discharge Pressure (feet) -,,-__ _ 

Sa:np!eNumberandAnalyses I (;rl'?leiei VeeS, ,Svo(..;, rpM, !"'dOIS! 
PH, d,-;'Solved 521;aS i A!f(QlmiN I I I r . T( 

I Time 
Refill : DiSCharge/ Discharge Water Dissolved 

Flow Rate Condo 
i (24 hr.) (Umin) 

Cycle Cycle Pressure Temp. pH Oxygen 
(sec) (sec) I (feet) (OC) (mS/cm) 

(mg/L) 
I r I 

! .. ?~ ;-1' /<)-. i '0 
.,-- ·Lz.. ' ,. ~ '-- !) it ) ...., ..... 

/?u'1i "'],/'> Ii U 1 
.. 

\.i I! 1 ! 
CZ5Lr'~ <J.{:)(\ I.., '( i j~f '"' 3)(/ C~'R). i..L ! G, f{f, 

~ l , 
6~n 

. 
I 

.J 

~:JO I i i ' '-"j (" I '9X' ~i<; i I·..(t '<)1 

01:::':::' 
I \ ) \ iq:; \ G ·fe! . ..., 2.0 b ~.' ~;:: 

~ 

I 
, 

I qDu I \ i,..·'- bl4G 31~O D f ! <.'-1 L, 

Cf [:-, I 1 I CLUJ 1.")7 ; '7.. 1 '7 0 

Crw J I 1 iCi,t..l .- A} I '"7. J7 /,VY" i :>. n 
a~n ! ! I I 

[Ci·.5 .., j~i '3.~t. (') 
I l L " .()~ 

CjUf} q I ¢ ~ ~f '-I A /1 J'~ J' ;, 
I I '-""v I Ie) ;1:> V 

( v/SI I I I i 

I I I 

Well Information 

Number_~~_\~kLv~I~~~ ___ _ 
Location __ -...,.....,.,.. ____ _ 

Well Diameter -'-l-\=.;....~ _I_' ____ _ 

Well Depth -J'i":--:------
Well Material -I=P-,VuC-L-J:Jej)t'!.!l::.. __ _ 
Dedicated Pump 0 
Disposable Bailer 0 
Discharge Line Dia (in) ___ _ 

Inlet Depth (t1 TOC) 

ORP 
Liters 

Water 
Turbidity Purged 

(mV) Level 
(NTU) +1· 

Before 
(feet 'Toe) Mea!;, 

"?l-iSi 
31),..-62 

0 ~~g 3u /'7 .. 
n~· J -c;,;. or"! ,. 

~y,f,"'" 

O,c::, -GI '"2,4(6 
(), Q -6& ') 'I . 1..1,66 

i., 1.-- -63 
, 

~Li·u 
) -,~ " [""7 I J,LY,bf,! 
(! r--.6c; 34.66' 
'~I '-{S i 3,Lj) U" 1 ~ I 
v 

) 

I 
Notes: 1 It length I ft3 

2" 0.022 
3" 0.049 
4" 0.087 

gal. I liters 

0,16 0,62 
0.37 1.41 
0.65 2.47 

Bladder Volume = 0.495 L = 0.131 gal 
1/4" ID Tubing Volume = 0.010 Ufl = 0,002 gal/ft 
3/16" ID Tubing Volume = 0.006 Uft 

Recorded By \rCiM% 0; [hef 
Checked By \/a'J U, ic h~.16 

) ! 

Date 

Date 

10' 0.55 4.1 15.5 
12" 0.79 5.S 22.2 

Well Number. 

Page __ 1 _ 

Equipmer 

Interface Probe I 

Sounder No. _ 

pH Meter No. 1 
Conductivity Met 

Thermometer Nc 

D.O. Meter No .• 

Turbidity Meter ~ 

ORP Meter No .• 

HachNO.~ 

Rem 
(e.g. watE 

f'(AYr)( e~'j 

.-. -.,. 
.5 bi ,'11 dp C ;:)1 
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Appendix B 
Piper Diagram 



o· 

o 

Ca 

o 

80 60~40 

Calcium (Ca) 
CATIONS 

20 

Piper Diagram 

20 

%meqll 

40 ----p 60 
Chloride (CI) 

ANIONS 

6 MW01-LK547 
o MW02-LK548 
<> MW04-LK544 
I?J MW06-LK555 
(j MW08-LK551 
~) MW09A-LK540 

yMW09B-LK541 
B. MW10-LK539 
IQJ MW11-LK546 
)(5 MW12-LK552 
X MW13-LK556 
x: MW14-LK545 

80 
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Mr. Richard Muza 
Remedial Project Manager 

DEPARTMENT OF THE NAV'! 
SASE REALlGlmEllT MlO CLOSURE 

PROGRAM MAlIAGEMENT()FFICtWEST 
10155 rnAZEE RO, SUITE !illll 
SAil OIEOO, CA 112tOil·4J10 

U.S. Environmental Protection Agency, Region IX 
75 Hawthorne Street, Mail Code SFD-8-1 
San Francisco, CA 94105-3901 

Mr. Quang Than 
Remedial Project Manager 
Southern California Base Closure and Reuse Unit 
California Department of Toxic Substances Control 
Office of Military Facilities 
5796 Corporate Ave. 
Cypress, CA 90630-4700 

Mr. John Broderick 
Remedial Project Manager 
California Regional Water Quality Control Board 
3737 Main Street, Suite 500 
Riverside, CA 92501-3348 

5090 
Ser BPMOW.jtc/0223 

JAN 282008 

SUBJECT: DRAFT TO FINAL; TECHNICAL MEMORANDUM, ANOMALY AREA 3, 
SUPPLEMENTAL GROUNDWATER MONITORING FOR FORMER MARINE 
CORPS AIR STATION EL TORO, CALIFORNIA. 

Dear Base Realignment and Closure Cleanup Team (BCT): 

We are pleased to report the previously provided subject draft document can now be 
considered the final version. The Technical Memorandum summarizes Round 9 groundwater 
monitoring, which was conducted as a part of the Removal Site Evaluation and in support of the 
Remedial Investigation/Feasibility Study for Anomaly Area 3. The monitoring included 
groundwater sampling for general minerals and common ions to determine whether debris 
placement activities have resulted in impacts to groundwater. Evaluation of results from this 
monitoring, which included a statistical evaluation of results to-date, indicates that debris 
placement activities at the site have not impacted groundwater at the downgradient point of 
compliance. 

The draft version of the docunicnt was transmitted to BCT Members for comments or 
concurrence on July 24,2007. No comment/concurrence responses were received by the Navy 
from the U.S. Environmental Protection Agency and Department of Toxic Substances Control on 
August 20 and October 3,2007, respectively. The Navy's response to comments received from 



SENSITIVE RECORD 

M60050_004321 
MCAS EL TORO 

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE 
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING 
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Memorandum of Agreement Between 
The United States Department of the Navy and 

The California Dapartment of Toxic Substances Control 

Use of Model"Covenant to Restrict Use of Property" at Installations Being Closed and 
Transferred by the United States Department of the Navy 

1. Background 

a. The purpose of this Memorandum of Agreement (MOA) Is to formalize the 
use of two model environmental restriction covenants (attached) that have 
been drafted during negotiations between representatives of the United 
States Department of the Navy (DON) and the California Department of 
Toxic Substances Control (DTSC). 

b. Under CERCLASec. 104, as delegated to DON by E.O. 12580, and 
implemented pursuant to the National Contingency Plan (NCP - 40 CFR 
Sec. 300 8t seq.) and 10 USC Sec. 2701, et seq., the cleanup of 
hazardous substances, pollutants and contaminants is required to be at a 
level that protElct$ human health and the environment. As a result, this 
protection can be achieved at certain sites by the imposition of 
"institutional controls" (i.e., ICs - legal mechanisms to protect human 
health and the environment by restricting access or exposure to the 
contaminants in question) with or without underlying "engineering controls" 
(Le., ECs - engineered mechanisms such as a cap on a landfill, designed 
to physically insure access or exposure to the contaminants in question Is 
prevented). Collectively these ICs and ECs are called "land use controls" 
(LUes). 

c. In the case of property being closed and transferred by DON to a 
nonfederal entity, it is necessary to insure that these LUes stay in place 
and are honored by all future owners and occupants of the property in 
question, for as long as contamination is present at levels that do not 
permit unrestricted use. One key way such LUCs can be maintained is by 
DON's retention of sufficient legal title and interest to insure continuing 
enforcement of the terms of the LUCs. This retention would entail 
burdening such conveyances of title with deed covenants insuring that the 
deed transferring such property contain a formal restriction - a restrictive 
covenant- on the use of the property that will "run with the land," and Is 
enforceable against the "6ervient estate" (I.e .• all future owners of the 
land) and is retained by the United States, as represented by DON, acting 
as holder of the "dominant estate." In addition, DON can convey a 
separate and similar restrictive covenant to DTSC as pmvlded In 
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d. 

Section 2 below. 

In the State of California, such a restriction on the use of land. to protect 
human health and the environment is recognJzed by Section 1471 of the 
California Civil Code. This statute characterizes such a restrictive 
covenant as an "environmental restrlctionD and requires such words to be 
placed in the title of the document creating such an interest. DON has 
agreed to include such restrictive language in the deeds it executes where 
it imposes LUCs as a remedy under applicable law. 

e. Similar to CERCLA, State environmental protection laws recognize the 
availability of using LUes as remedies to protect human health and the 
environment. Currently, DTSC's authority under Chapter 6.5 and 6.6 of 
DivIsIon 20 of the California Health and Safety Code, provides statutory 
avenues to impose LUes at a cleanup site to insure that the Lues are 
honored by future owners. Chapter 6.5 is generally used when the 
cleanup site in question is one subject to the State's authorities under the 
hazardous waste facilities law, and Chapter 6.8 is generally used when 
the cleanup site in question is one subject to the State's equivalent to the 
federal CERCLA program. 

f. In the case of property being closed and transferred to a nonfederal entity 
by DON where a cleanup remedy has used LUCs as a remedy as 
described above, DON and DTSC have a mutual interest In insuring that 
the "environmental restriction" imposed on the land is enforced for 
however long the protection of public health and the envimnment requires 
such restrictions. 

g. As a result, DON and OTSC agree that it is in both parties' and the 
public's interests, that DTSC be in a position to enforce the 
"environmental restrictions- that the DON will be Imposing on these 
transferring parcels of property. To this and, in addition to retaining the 
power to enforce protective covenants, DON agrees to convey a separate 
power to enforce such restrictive covenants to DTSC equivalent to DON's 
power to enforce any "envimnmental restrictlonsn burdening the 
transferring property by entering into a "Covenant to Restrict Use of 
Property." Under both Chapter 6.5 and Chapter 6.B, DTSC has the 
authority to monitor and enforce such "environmental restrictions· 
conveyed to It by the owner of property on which such .an "environmental 
restriction" has been found necessary. Therefore, In consideration of 
DON's conveying such an interest, DTSC may implement as appropriate 
the various statutory authorities it possesses under Chapter 6.5 and 
Chapter 6.8 (as applicable) to insure these "environmental restrictions" 
are honored by all future owners and occupants, 
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Terms of Understanding: 

a. DON and DTSC agree that in all future property transfers to a nonfederal 
agency, where DON is acting on behalf of the United States as the 
transferring or disposing agent, the applicable model "Co'venant to 
Restrict Use of Property" attached to this MOU will be used throughout 
California when the proposed remedy involves imposing an Ie (except 
those "early transfers" where 1) the transferee will perform the cleanup. 
and 2) the cleanup includes an Ie in the remedy. and 3) has executed an 
order or enforceable agreement with OTSC or has entered into a Sec. 
25222.1 agreement with DTSC. that calls for the transferee entering into a 
"Covenant to Restrict Use of Property" directly with DTSC). 

b. DON and DTSC have entered into a number of Federal Facility 
Agreements and Federal Site Remediation Agreements for DON property. 
These Agreements generally call for coordination of the DON's 
satisfaction of its corrective action obligations under the Resource 
Conservation and Recovery Act (ReRA) and Health and Safety Code 
section 25200.10 with its responsibilities under CERCLA section 120(1), 
EO 12580, the Defense Environmental Restoration Program and the 
NCP. The Agreements recognize that the DON may satisfy some or all of 
its corrective action obligations through CERCLA response actions. 
Where such corrective action at ha~ardous waste management units Is 
being satisfied through CERCLA. Attachment A shall be used. 
Attachment B is the model which will be used for hazardous waste 
management facilities not addressed in Federal Site Remediation or 
Federal Facility Agreements. 

C. When issuing Proposed Plans for public comment, DON will attach a 
copy of this MOU and 1he appropriate model "Covenant to Restrict Use of 
Property" so as to a5sure the public that the specific LUC being proposed 
will be enforced, in part, by DON's retained power to enforce the deed 
covenants and conveyance of the power to enforce protective deed 
covenants to DTSC contemporaneously with the execution of the deed 
transferring DON's interests to the new owner. 

d. In using these models to draft the appropriate "Covenant to Restrict Use 
of Property." DON's and DTSC's personnel will work collaboratively to 
develop the specific information applicable to the given site called for by 
Articles I (Statement of Facts) and IV (Restrictions) of the attached 
models, A final "Covenant to Restrict Use of Property" that is ready for 
signature for a given site. will be prepared in time 10 allow it to be 
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executed contemporaneously with the execution of the deed transferring 
DON's non-retained interests in the property to the new owner. In the 
case of "early transfers" where DON is performing the cleanup after the 
transfer, and is imposing an LUC at the time of the "early transfer" in 
support of its ongoing cleanup activities. the Parties recognize that the 
contents of Articles I and IV of the model covenants for such sites will 
likely not be as detailed as that suggested In the attached models. The 
degree of det~iI contained within the model covenant will be the 
infonnation available as to the cleanup site, although the covenants must 
be adequate to protect human health and the environment to allow an 
early transfer. The form of remedy and any additional associated 10 will 
be more fully developed once the remedy is selected and implemented. 

e. The Parties recognize that given the need to tailor the terms of the 
"environmental restriction- to the remedy that is finally selected after 
seeking public comment on the Proposed Plan. the terms of the final 
"Covenant to Restrict Use of Property" may vary greatly from the draft 
proposal. The Parties recognize that the public should be given specific 
notice of this fact in the Proposed Plan. 

f. 

g. 

Signed: 

The Parties recognize that remedies proposed by the DON will be 
submitted to DTSC fOr concurrence. However, there may be unresolved 
disagreements at some cleanup sites concerning the remedy being 
proposed by DON including. in partIcular. the scope and nature of the 
LUes, and the terms of any underlying, proposed "Covenant to Restrict 
Use of Property,11 In such situations the Parties will use their best efforts 
to resolve all disputes informally. If the Parties are ultimately unable to 
resolve the issue in dispute. DON and DTSC reserve any rights they 
might have to take any action available under applicable state or federal 
law. 

Either Party may terminate its involvement in this Agreement by giving 
thirty (30) days written notice to the other Party. Upon receipt of notice 
and the expiration of thirty days termination shall occur by operation of 
law. 

F.R. Ruehe 
Rear Admiral 
United States Navy 
Commander Navy Region Southwest 
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Signed: 
Date 
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Attachment A: 

Attachment B: 

Model Site Mitigation Program "Environmental Restriction 
Covenant and Agreement" 

Model Hazardous Waste Management Program/State Regulated 
Unit "Environmental Restriction Covenant and Agreement" 

Approved as to form: 

Date: 9 IY\ d'.MA. 00 

ApprOVed as to form: 

Date: \v\,~l t f.. I '2.JI-t:Jo 
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MODEL SITE MITIGATION PROGRAM 

DEED RESTRICTION 

RECORDING REQUESTED BY: 
[Covenantor's Name] 
[Street Address] 
[City], California [Zip Code] 

WHEN RECORDED. MAIL TO: 

Department of Toxic Substances Control 
RegiO"_ 
[Street Address] 
[City]. Califomia [Zip Code] 
Attention: [Name of Branch Chief]. Chief 
[Branch Designation] 

SPACE ABOVE THIS LINE RESERVED FOR RECOROER'S USE 

COVENANT TO RESTRICT USE OF PROPERTY 

ENVIRONMENTAL RESTRICTION 

(Re: [Insert parcel number(s) and name of site property to be restricted.]) 

ThIs Covenant and Agreement ("Covenant") is made by and between the 

United States of America acting by and through the Department of the Navy ("DOW) 

(the "Covenantor"). the current owner of property situated in {city}. County of [ ]. State 

of Califomia, described in Exhibit "A", attached hereto and incorporated herein by this 

reference (the "Property"). and the State of California acting by and through the 

Department of Toxic Substances Control (the "Department"). Pursuant to Civil Code 

section 1471(c), Health and Safety Code Sections 25222.1 and 25355.5 the 

ATTACHMENT A 
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Department has determined that this Covenant is reasonably necessary to protect 

present or future human health or safety or the environment as a result of the presence 

on the land of hazardous materials as defined in Health and Safety Code ("H&SC") 

section 25260. In addition. pursuant to the Comprehensive Environmental Response, 

Compensation, and liability Act (CERCLA) Section 104 (42 USC Section 9604). as 

delegated to the Covenantor by E.O. 12580, ratified by Congress in 10 USC Sec. 2701, 

at seq., and implemented by the National all and Hazardous Substances Pollution 

Contingency Plan (NCP - 40 CFR Part 300) and Implementing gUidances and policies, 

the Covenantor has also determined that this Covenant is reasonably necessary to 

protect present or future human health or safety or the environment as the result of the 

presence on the land of hazardous substances. pollutants and contaminants as defined 

in CERCLA Section 101 (42 USC Section 9601). 

The Covenantor and the Department. collectively referred to as the nparties", 

therefore intend that the use of the Property be restricted as set forth in this Covenant, 

in order to protect human health, safety and the environment. 

The Covenantor retains sufficient legal title and interest in the subject property to 

insure continuing enforcement of the protective covenants and agreements contained 

within this Covenant to Restrict the Use of Property. Further in any subsequent 

transfers or conveyance of title to nonfederal entities the DON shall burden the property 

with additional deed covenants that insure that any subsequent deed or transfer 

contains the protective covenants and right of access and power to conduct monitoring 

of wastes retained on site. Those covenants and agreements shatl be enforceable 

against the servient estate in that those protective covenants shall run with the land to 
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all successors and assigns. 

ARTICLE I 

STATEMENT OF FACTS 

1.01 The Property, totaling approximately ( acres] [ square yardsI Is more 

particularly described and depicted In Exhibit "A", attached hereto and incorporated herein 

by this reference. [Exhibit • A· must Include the legal description of tho property used 

by the county ""corder. This must include the particular description of the 

boundaries of the area to be subject to a particular use restriction. "thf1 property 

does not already have a legal description (it generally will not if it is a portion of a 

larger piece of property) II survey will be required.] The property is located in the area 

now generally bounded by Onclude narrative description of the alBa; this will typically 

be $Ueet names: e.g., Main Street on the north, Maple Street on the east, etc.] County 

of [ J, State of Califomia. 

1.02 [Use this paragraph if imposing addlUonalrestrictions on a portion 

of the Property, for example on a capped portion. 01' if for any other reason It Is 

net:Qsssry to precisely identify any portion of the property, such as an area with 

groundwater monitoring wells. The purpose of this paragraph ;$ to give the 

precise locat/on of such areas where use restrictions generally will apply. 

Renumber following paragraphs accordingly.} A limited portion of the Property is 

more partIcularly described In Exhibit "sn which Is attached and incorporated by this 

reference (,"Capped Property") as defined below [or '-(other identified) Property'1. 

[Exhibit B must include a legal description of the exact area(s) being restricted 
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and any neceSSBIY dlagrfJm(s). This will generally require a lega/survey and 

engineering drawing for the Cap or other area to be further restricted.] The 

[Capped (or other description)] Property is located in the area now generally bounded 

by [ ]. [Include language that generally describes the Capped or other identified 

Property.] The [Capped (or other identIDed) Property is also more specifically 

described as encompassing [ ) County Assessor's Parcel No.(s) [ ]. 

1.03 [Briefly describe the remedial measures implemented at the 

Property, Including, if applicable. installation of a cap and construction and 

ongoing operation and maintenance of a groundwater treatment system, In order 

to identify the remaining contaminants and ph)'$ical remedial measures on the 

Property that necessitate this deed restriction. This paragraph should al$O briefly 

discuss the regulatory context for the DON faCility. Reference should be made to 

any applicable Federal Facility Agreement (FFAJ or Federal Facjfjty Site 

Remediation Agreement{FFSRA) and any corrective act/on obligations under 

RCRA or Chapter 6.5 of Division 20 of the Health and Safety Code covered by the 

FFA or FFSRA. This paragraph should refer to, and give the approval date for, the 

RAP, ROD, RAW or other decision document that selected the remedial measures 

at the Property and required this Covenant] 

SAMPLE [Fa,. a facility which has an FFA or FFSRA and harardous waste 

management units1: The DON and the Department entered into a Federal Facility 

Agreement (FFA) on [date]. Pursuant to that FFA, the DON m~y satisfy some or all of 

its corrective action obligations under the Resource Conservation and Recovery Act 
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(RCRA)(42 USC 6901 et seq)or California Health and Safety Code seetin 25200.10 
'\ 

' __ .~ through CERCLA response actions. {Proceed to additional SAMPLES as 

''\ 
I 

/ 

appropriate.} 

SAMPLE [For a property with remaining contamlnationJ but no cap, O&M. 

or other ongoing response activities]: The Property Is [a portion of a site] being 

remediated pursuant to a Record of Decision (ROD) pursuant to the Defense 

Environmental Restoration Program (DERP). 10 U.S.C. section 2701 et seq. and 

CERCLA; and a Remedial Action Plan (RAP) pursuant to Chapter 6.8 of Division 20 of 

the H&SC. under the oversight of the Departmant. The RODJRAP provides that a deed 

restriction be required as part of the site remediation. because lead, which is a 

hazardous substance, as defined in H&SC section 25316. and a hazardous material as 

defined in H&SC section 25260 remains at depths of 10 feet or more below the surface 

of the Property. The DON circulated the ROD/RAP I for public review and comment. 

The ROD/RAP was approved by the DON and concurred in by the Department on 

[date]. pursuant to which the Property was excavated to a depth of 10 feet, graded, 

then backfilled with clean soil. 

SAMPLE [For a properly with ongoing operation and maintenance of a 

monitoring or treatment system and/or cap. The exact provi$ionS of this 

paragraph will v;Jry depending upon the facts of the particular site or facility. The 

pa~graph below is illustrative of the kind of information that should be included. 

Note specifically there is reference to a signed Operation and Maintenance 

Agreement.]: [Covenantor] {or party responsible for the activity, if different from 
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Covenantor] is remediating the Property under the supervision and authority of the 

Department. The Property is [a portion of a site] being remediated pursuant to a 

Record of Decision (ROD) pursuant to the Defense Environmental Restoration Program 

(DERP), 10 U.S.C. section 2701 et seq; and a Remedial Action Plan (RAP) pursuant to 

Chapter 6.8 of Division 20 of the H&SC. Because hazardous substances. as defined In 

H&SC section 25316, which are also hazardous materials as defined in H&SC section 

25260. including volatile organic compounds, total petroleum hydrocarbons, chlorinated 

benzenes and polychlorinated biphenyls. remain in the soil and groundwater in and 

under portions of the Property. the Remedial Action Plan provides that a deed 

restriction be required as part of the site remediation. The DON circulated the 

ROD/RAP for public review and comment. The ROD/RAP were approved by the DON 

and concurred in by Department on [date]. Remediation Includes installing and 

maintaining a synthetic membrane cover ("Cap") over the Capped Property. The Cap 

consists of a low permeability synthetic membrane and other associated layers, as 

more particularly described In the engineering drawing attached as Exhibit "6" hereto. 

The response actIon also includes the installation and operation of: (1) a passive gas 

colledion system on the Capped property which removes volatile organic compounds 

migrating upward from under the Cap, (2) a vapor extraction system. which remediates 

certain volatile organic compound-impacted soils, and (3) groundwater monitoring wells 

("Monitoring Wells"). The location 'of the gas collection system. vapor extraction system, 

and Monitoring Wells are shown on Exhibit "9-. [This exhibit will have b$$n identified 

in paTiJgraph 1.02.} The operation and maintenance of the Cap, gas collection system. 

vapor extraction system, and Monitoring Wells is pursuant to an Operation and 
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Maintenance Manual incorporated into the Operation and Maintenance Agreement 

_) between [Covenantor] {or name Qf other entity} and the Department dated [ ]. (If an 

O&M Agreement has not been signed, the approval date for the O&M Manual or 

Plan should be referenced.] 

'\ 
) 

., 

) 

1.04 [This paragraph should set out specific Information about the risk 

assessment ffndings relevant to the contaminants of concern remaining at the 

property, essentially the basis for the restrictions imposed by this covenant. The 

Restrictions in Paragraphs 4.01, and any requirement for Soli Management 

Activity and any Prohibited Activity must be I;nked to the contaminants and risk 

assessment as discussed in this paragraph. The follow;ng paragraph Is given for 

purpose$ of illustration. Each slt$ will have different facts; those should be 

developed In a manner similar to the sample paragraph given here. Land use 

must be cOllsistent with the approved RA W. RAP or ROD and the health risk 

assessment.] 

SAMPLE: As detailed in the Final Health Risk Assessment [or other 

appropriate document] as proposed by the Covenantor and approved by the 

Department on [date]. all or a portion of the surface and subsurface soils within 10 feet 

of the surface of the Property contain hazardous substances, as defined in H&SC 

section 25316. which include the following metal contaminants of concern in the ranges 

set forth below: arsenic (0.3 to 38.1 parts per million ("ppmn), beryllium (2.6 ppm). 

copper (4.6 to 756 ppm, and nickel (7.3-105 ppm). In addition, there are low pH soils. 

Based on the Final Risk Assessment the Department and the Covenantor have 
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concluded that use of the Property as a residence, hospital, school for persons under 

the age of 21 or day care center would entail an unacceptable cancer risk to the users 

or occupants of such property operated or occupied. The Department and the 

Covenantor have further concluded th~t the Property, as remedlated, and operated or 

occupied subject to the restrictions of this Covenant, does not present an unacceptable 

threat to human safety or the environment, if limited to [as applicable: commercial and 

industrial, parks. open space,[or other appropriateJ] use. 

SAMPLE: (Note: Groundwater restrictions In Paragraph 3.04 must be based 

on a discussion of what contaminants are found in groundwater at the site, and 

what the drinking water standards are.) 

Groundwater at the Property is found 15 to 20 feet belOW ground surface. 

ContamInants in the groundwater include benzene (50-123 ppm), chromium (75- 213 

ppm) and TeE (350-780 ppm). CalifornIa drinking water standards are benzene at 0.08 

ppm, chromIum at 30 ppm and TeE at 5 ppm. The Department and the Covenantor 

concludes that the groundwater presents an unacceptable threat to human health and 

safety absent an environmental restriction to elimInate exposure to such levels of 

groundwater. 

ARTICLE /I 

DEFINITIONS 

2.01 Department. WDepartmentlt means the State of California by and through 

the Department of Toxlc Substances Control and includes its successor agencies, if 
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any. 

2.02 Owner. "Owner" shall include the Covenantors $uccessors in interest. and 

their successors in interest, including heirs and assigns. during his or her ownership of 

all or any portion of the Property. 
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2.03 Occupant. "Occupanr means Owners and any person or entity entitled by 

ownership, leasehold. or other legal relationship to the right to occupy any portion of the 

Property. 

2.04 Covenantor. "Covenantor" shall mean the United States acting through 

the Department of the Navy (DON). 

ARTICLE III 

GENERAL PROVISIONS 

3.01 Restrictions to Run with the Land. This Covenant sets forth protective 

provisions, covenants. restrictions, and conditions (collectively referred to as 

"Restrlction$"). subject to whIch the Property and every portion thereof shall be 

improved. held, used, occupied, leased, SOld. hypothecated. encumbered. and/or 

conveyed. These Restrictions are consistent with the separate restrictions placed in 

the deed by and in favor of the Covenantor, conveying the Property from the 

Convenantor to its successor In interest described above. Each and every Restriction: 

(a) runs with the land in perpetuity pursuant to H&SC sections 25222.1 

25355.5(a)(1 )(e) and Civil Code section 1471; (b) inures to the benefit of and passes 

with'each and every portion of the Property; (e) shall apply to and bind all subsequent 

Occupants of the Property; (d) is for the benefit of, and is enforceable by the 

Department; and (e) is imposed upon the entire Property unless expressly siated as 

applicable only to a specific portion thereof. 

3.02 Binding upon Owners/Occupants. Pursuant to H&SC sections 25222.1 r 

25355.5(a)(1 )(C), this Covenant binds all Owners of the Property. thetr heirs. 

successors. and assignees, and the agents. employees. and lessees of the owners. 
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heirs, successors, and assignees. Pursuant to Civil Code section 1471(b), all 

,) successive owners of the Property are expressly bound hereby for the benefit of the 

Department. 

3.03 Written Notice of Hazardous Substance Release. The Owner shall. prior 

to the sale, lease, or rental of the Property, give written notice to the subsequent 

transferee that a release of hazardous substances has come to be located on or 

beneath the Property, pursuant to Health and Safety Code section 25359.7. Such 

written notice shall include a copy of this Covenant. [This last sentence is optional. to be 

used at sites where it is important that buyers and tenants be specifically aware of the 

ongoing remediation and their obligations.] 

3.04 Incorporation into Deeds and Leases._ The Restrictions set forth herein 

shall be incorporated by reference In each and all deeds and leases for any portion of 

the Property. 

3.05 Conveyance of Property. The Owner shall provide notice to the 

Department not later than thirty (30) days after any conveyance of any ownership 

interest in the Property (excluding mortgages. liens. and other non-possessory 

encumbrances). The Department shall not. by reason of this Covenant alone, have 

authority to approve, disapprove. or otherwise affect a conveyance. except as otherwise 

provided by law. by administrative order, or by a specific provision of this Covenant. 

ARTICLE IV 

RESTRICTIONS 

[The following examples are intended to be ilJustrfJtive. Not all of them will be 
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applicable. The restrictions for a particular property should have a direct 

relationship to what the Health Risk Assessment said was appropriate for use at 

the site. The restrictions must also protect the integrity and physical accessibility 

of, and legal rights of access to, any ongoing remediation facilities at the site.1 

4.01 Prohibited Uses. The Property shall not be used for any of the following 

purposes: [Note: These prohibitions must be based on the appropriate deciSion 

documents as set forth in Paragraphs 1.03 and 1.04J 

[Sample provisions:} 

(a) A residence. including any mobile home or factory built housing, 

constructed or installed for use as reSidential human habitation. 

(b) A hospital for humans. 

(c) A public or private school for persons under 21 years of age. 

(d) A day care center for children. 

4.02. Soil Management {Note~ The basis for the soil restrictions must be In 

Paragraphs 1.03 and 1.04] 

[Sample provisions1 

(a) No activities that will disturb the soil [at or below [ ] feet be/ow grade] 

(e.g., excavation, grading, removal. trenching, filling. earth movement or mining) shall 

be allowed on the Property without a Soil Management Plan and a Health and Safety 

Plan approved by the Department. 

(b) Any contaminated soils brought to the surface by grading. excavation, 

trenching or backfilling shall be managed In accordance with all applicable provisions of 
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state and federal law. 
'\ 
,,~ (c) The Owner shall provide the Department written notice at least fourteen 

'\ 
'. ) 

\, 

) 

(14) days prforto any building. filling, grading. mining or excavating In the Property 

[more than [ ] feet below the soil surface] [which will remove more than [ ] cubic 

yards of soil]. 

4.03 Prohibited Activities. [This paragraph will not be applicable to all sites. 

If not used, renumber accordingly. "there are groundwater restrictions, the 

basis must be in Paragraphs 1.03 and 1.04J The following activities shalf not be 

conducted at the Property: 

[Sample provisions} 

(a) Raising of food (agricultural products Intended for human consumption or 

use, Including but not limited to food, cattle, fibers, including cotton). 

(b) Drilling for [drinking irrigation] water, oil, or gas [without prior written 

approval by the Department]. 

{or} (b) Extraction of groundwater for purposes other than site remediation or 

constructIon dewatering. 

[The following paragraphs are samples of restrictions that may be applicable 

when there is a cap, vapor and/or gas collection system, and/or groundwater 

monitoring system.J 

4.04 Non-Interference with Cap [and Vapor Extraction System NeS)) and 

[Groundwater Capture System (GCS)]. 

[Sample provisions:1 
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(a) Activities that may disturb the Cap (e.g. excavation, grading, removal, 

trenching, filling, earth movement, or mining) shall not be permttted on or within 

___ feet of the Capped Property without prior review and approval by the 

Department. [Similar restrictions may be appropriate for other ongoing 

remediation :systems.1 

(b) All uses and development of the Capped Property shall preserve the 

Integrity [ (if appropriate:) and physrcal accessibility] of the Cap. [Extend to other 

sY$tems as appropriate.] 

(c) The Cap shall not be altered without written approval by the Department. 

(d) The Owner shall notify the Department of each of the following: (i) the 

type, cause. location and date of any damage to the Cap and (ii) the type and date of 

repair of such damage. Notification to the Department shall be made as provided beJow 

within ten (10) working days of both the discovery of any such disturbance and the 

completion of any rApairs. TImely and accurate notification by any Owner or Occupant 

shall satisfy this requirement on behalf of all other Owners and Occupants. [Cxtend to 

other sysfems as appropriate.} 

4.05 Access for Department. The Department shall have reasonable right of 

entry and access 10 the Property for Inspection. monitoring, and other activities 

consistent with the purposes of this Covenant as deemed necessary by the Department 

in order to protect the public health or safety, or the environment. 

ARTICLE V 

ENFORCEMENT 

5.01 Enforcement. Failure of the Owner or Occupant to comply with any of the 
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Restrictions specifically applicable to include grounds for the Department to require that 

. ') the Owner mOdify or remove any improvements ("Improvements" herein shall mean aU 
"-- -_/ 

"\ 

buildings, roads. driveways, and paved parking areas); constructed or placed upon any 

portion of the Property in violation of the Restrictions. Violation of this Covenant by the 

Owner or Occupant may result in the imposition of civil and/or criminal remedies 

including nuisance or abatement against the Owner or Occupant as provided by law. 

The State of Callfomia shall have all remedies as provided at in Califomia Civil Code 

Section 815.7 as that enactment may be from time to time amended. 

ARTICLE VI 

VARIANCE AND TERMINATION 

6.01 Variance. The Owner, or with the Owner's consent, any Occupant, may 

apply to the Department for a written variance from the provisions of this Covenant. 

Such application shall be made In accordance with H&SC section 25233. The 

) Department will grant the variance only after finding that such a variance would be 

'. 

) 

protective of human, health, safety and the environment. 

6.02 Termination. The Owner, or with the OWner's consent, any Occupant, 

may apply to the Department for a termination of the Restrictions or other terms of this 

Covenant as they apply to all or any portion of the Property. Such application shall be 

made in accordance with H&SC section 25234. No termination or other tenns of this 

Covenant shall e~inguish or modify the retained interest held by the United States. 

ARTICLE VII 

MISCELLANEOUS 

7.01 No Dedication Intended. Nothing set forth in this Covenant shall be 
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eonstroed to be a gift or dedication, or offer of a gift or dedication, of the Property, or 

any portion thereof to the general public or anyone else for any purpose whatsoever. 

7.02 Recordation. The Covenantor shall record this Covenant. with all 

referenced Exhibits, in the County of r name of county] within ten (10) days of the 

Covenantor's receipt of a fully executed original. 

7.03 Notices. Whenever 9ny person gives or serves any Notice ("Notice" as 

used herein includes any demand or other communication with respect to this 

Covenant). each such Notice shall be in writing and shall be deemed effective: (1) when 

delivered, if personally delivered to the person being served or to an officer of a 

corporate party being served. or (2) three (3) business days after deposit in the mail, if 

mailed by United States mail. postage paId. certified, retum receipt requested: 

To OWner: [include name and address of Owner and name of person to receive 

service] 

To Department: {title and address of Regional Branch Chief.] 

Any party may change its address or the individual to whose attention a Notice is 

to be sent by giving written Notice in compliance with this paragraph. 

7.04 Partiallnvalidjtv. If any portion of the Restrictions or other term set forth 

herein is determined by a court of competent jurisdiction to be invalid for any reason, 

the surviving portions of this Covenant shall remain in full force and effect as if such 

portion found (nvalid had not been included herein. 

7.05 Statutory References. All statutory references include successor 

provisions. 

IN WITNESS WHEREOF. the Parties execute this Covenant. 
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Covenantor: (name of Covenantor] 

By: 
Title: [signatory's name and title] 

Date: _____ _ 

Department of Toxic Substances Control 

By: 
TJtle: [signatory's name and title] 

Date: _____ _ 

Approved as to form: 

Date: q~.Qo 

Approved as to form: 

) Date: M 4 I" \ 2-O(J 0 

12~h~~~ 1j).,~~ ~ 3-~-DO 
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STATE OF CALIFORNIA ) 
) 

COUNTYOF ____________________ } 

On this ______ day of _________ " in the year __ ~ __ 

before me _________ ~ ________ , personally appeared 

personally known to me (or proved to me on the basis of satisfactory evidence) to be 

the person(s) whose narne(s) is fare subscribed to the wHhin instrument and 

acknowledged to me that he/she/they executed the Same in his/her/their authorized 

capacJty(les). and that by his/herlthelr signature(s) on the instrument the person(s). or 

the entity upOn behalf of which the person(s) acted, executed the instrument. 

WITNESS my hand and official seat 

Signature ___________ ~ __ 
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MODEL HAZARDOUS WASTE MANAGEMENT PROGRAM 

DeED RESTRICTION 

RECORDING REQUESTED BY: 
[Covenantor's Name] 
[Street Address1 
[City], California [Zip Code] 

WHEN RECORDED, MAIL TO: 

Department of ToxIc Substances Control 
Region_ 
[Street AddreSS1 
[City], Califomia [ZIp Code] 
Attention: [Name of Branch Chief]. Chief 
[Branch Designation] 

SPACE ABOVE THIS LINE RESERVED FOR RECORDER'S USE 

COVENANT TO RESTRICT USE OF PROPERTY 

ENVIRONMENTAL RESTRICTION 

(Re: [Insert parcel number(s) and name of site property to be restricted.]) 

This Covenant and Agreement ("Covenant") is made by and between the 

United States of America acting by and through the Department of Navy or "DON" (the 

"Covenantor"). the current owner of certain property situated in [city}. County of __ 

State ofCalifomia. described in Exhibit "AW, attached hereto and Incorporated herein by 

this reference (the nProperty"). and the State of California acting by and through the 

Department of Toxic Substances Control (the "Departmenf'). Pursuant to Civil Code 

section 1471 (e). the Department has determined that this Covenant Is reasonably 

necessary to protect present or future human health or safety or the environment as a 

ATIACHMENTB 
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result of the presence on the land of hazardous materials as defined in Health and 

Safety Code ("H&SCn
) section 25260. tn addition. pursuant to the Comprehensive 

Environmental Response. Compensation, and Liability Act (CERCLA) Section 104 (42 

USC Section 9604), as delegated to the Covenantor by E.O. 12580, ratified by 

Congress in 10 USC Sec. 2701, et seq., and implemented by the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP - 40 CFR Part 300) and 

implementing guidances and policies. the Covenantor (DON) has also determined that 

this Covenant is reasonably necessary to protect present or future human health and 

safety and the environment as the result of the presence on the land of hazardous 

substances, pollutants and contaminants as defined in CERCLA Section 101 (42 USC 

Section 9601). 

The Covenantor and the Department, collectively referred to as the "Parties", 

therefore intend that the use 01 the Property be restricted as set forth in this Covenant. 

in order to protect human health, safety and the environment. 

The Covenantor retains sufficient legal title and Interest in the subject property to 

insure continuing enforcement of the protective covenants and agreements contained 

within this Covenant to Restrict the Use of Property. Further in any subsequent 

transfers or conveyance of titre to nonfederal entities the DON shall burden the property 

with additional deed covenants that insure that any subsequent deed or transfer 

contains the protective covenants and right of access and power to conduct monitoring 

interest contained herein and of wastes retained on site. Those covenants and 

agreements shall be enforceable against the servient astate in that those protective 

covenants shall run with the land to all SllCcessors and assigns. 
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ARTICLE I 

STATEMENT OF FACTS 

1.01 The Property. totaling approximately [ acres) [ - square yards] is more 

particularly described and depicted in Exhibit "A", attached hereto and incorporated 

herein by this reference. [Exhibit "A" must include the legal description of the property 

used by the county recorder. This must include the particular description of the 

boundaries of the ama to be subject to a specific use restriction. A survey may be 

required]. The Property is located in the area now generally bounded by [include 

narrative description of the area; this will typically be street names: e.g. Main Street on 

the north, Maple Street on the east. etc.} County of [ ]. State of California. 

1.02 (Use thIs paragraph ifimposing addftional restrictions on a portion oftha 

Property. for example on a capped portion, or If for any other reason it is necessary to 

precisely identify any portion of the property. such as an area with groundwater 

monitoring wells. The purpose of this paragraph is to give the precise location of such 

areas where use restrictions will apply. Renumber following paragraphs accordingly] A 

limited portion of the Property is more particularly described in Exhibit liB" which is 

attached and incorporated by this reference C'Capped Property" or "[other IdenUfiedj 

Property"). [Exhibit B must include a legal descriptIon of the exact area(s) being 

restricted and any necessary diagram(s). This will generally require a legal sUlVey and 

engineering drawing for the Cap or other area to be further restricted.]. The [Capped or 

{other identified}] Property is located in the area now generally bounded by __ ' 

[include language that generally describes the Capped or other Identified Property] The 
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[Capped Or {other identified}} Property is also more specifically described as 

encompassing xxxx County Assessor's Parcel numbers -. 

1.03 IBrieny describe the regulatory oversight of the facility by the Department 

and the CERCLA cfecisions including any applicable Federal Facility Agreement (FFA) 

or redera/ Ft1cility site Remediation Agreement (FFSRA) and implementing activities of 

the Covenantor, the remedial8ctivities that have occurred at the Property. including, if 

applicable, {nstallation of a cap and construction and ongoing operation and 

maintenance of a groundwater treatment system. This paragraph should refer to the 

Closure Report or other decision document such as a ROD which approved the 

remedJal activities at the Properly and required this Cowmant. The paragraph needs to 

identify the contaminants and physical remedial measures on the Property which 

necessitate this deed restriction.} 

Since [date] the Department [or, the Departmenfs predecessor in interest 

(California Department of Health Services)] authorized this [treatment], [storage1. 

[disposalJ facility ("Facility") pursuant 10 an pnterim status document] [penn it}. Under 

this authorization the Site was a hazardous wastt;! faCility, regulated by the Department. 

subject to the requirements of the California Hazardous Waste Control Law ("HWCL"). 

at Health and Safety Code ("H&S Code") section 25100 at seq .• and the federal 

Resource Conservation and Recovery Act ("ReRA"). at 42 U.S.C. section 6901 et seq. 

Pursuant to the closure requirements of the HWCL, including H8:S Code section 25246 

and post-closure notices provisions of Title 22 Califomia Code of Regulations [section 

66265.119(b) for interim status hazardous waste facilities] [or66264.119(b) for 

permitted hazardous waste facilities]) [0'. if restrictions required for permit: corrective 
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action requirements of the HWCL, including H&S Code Section 25200.10] the 

"~_ ) Department is requiring this Covenant as part of the [facility closure] [corrective action) 

[permitting} of the facility. The Department circulated a (Closure Plan] [Remedial 

Measures Study] [other appropriate documentj, which contained a Final Health Risk 

Assessment [andlor Remedial Goals documtmt], together with a draft [Environmental 

Impact Report] [Negative Declaration] pursuant to the California Environmental Quality 

\ 

) 

Act, Public Resources Code section 21000 et seq for public review and comment from 

[date] to [date]. Because hazardous wastes, which are also hazardous materials as 

defined in Health and Safety Code sections 25117 and 2~260, Including [list hazardous 

wastes] remain in the [soil] and [groundwater] at the Property. the {Closure Plan] 

[Remedial Measures Study] provided that a deed restriction would be required as part 

of the facility remediation. The Department approved the [Closure Plan] [RemedIal 

Measures Study] [other appropriate documentj together with the [environmental 

document] on (datel. 

Pursuant to these documents, the Property was [describe remedial actions taken 

which relate to what is leff on the property. This description must include installation of 

any physical remedial measures. The description must identify what contaminants 

remain on the Property.] 

SAMPLE: Hazardous wastes, which are also hazardous materials as defined in 

H&S Code sections 25117 and 25260, and are CERCLA hazardous substances, 

pollutants or contaminant, including xxxx and wyy, remain In the soil and groundwater 

at the Property. Remediation includes Installing and maintaining a synthetic membrane 

cover ("Cap") over the Capped Property. The Cap consists of a low permeability 
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synthetic membrane and other associated (ayers over the hazardous wastes and 

materials, as more particularly described in the engineering drawing attached as Exhibit 

"B" hereto. The Remedial Measure also includes the installatfon and operation of: (1) a 

passive gas collection system ("GCS") on the Capped Property which removes 

miscellaneous gaslvapors migrating upward from under the Cap. (2) a vapor extraction 

system ("YES"). which remediates certain volatile organic compound-impacted soils, 

and (3) groundwater monitoring wells ("Monitoring Wells"). The location of the GCS, 

YES and Monitoring Wells are shown on the map attached as exhibit "_... The 

operation and maintenance ("O&M") of the Cap. GCS. VES, and MonitOring Wells is 

pursuant to an O&M Manual incorporated into the O&M Agreement between 

[Covenantor} [or name of other entity} and the Department dated September 20. 1995. 

[If an O&M Agreement has not been signed, the approval date fOr the O&M Manual or 

Plan should be referenced} 

1.04 [This paragraph should set out specific information about the risk 

assessment findings relevant to the contaminants of concern remaining at the property, 

essentially the basis for the restrictions imposed by this covenant. The Restrictions in 

Paragraphs 4.01, and any I9quirement for Soil Management Activity and any Prohibited 

Activity must be /inked to the contaminants and risk assessment 88 discussed in this 

paragraph. The following paragraph is given for purposes of illustration. Each site will 

have different facts,' those should be developed in a manner similar to the sample 

paragraph given hef'8. You must consult with the assigned toxicologist about what are 

the appropriate land uses.1 

SAMPLE: As detailed in the Final Health Risk Assessment [or other appropriate 

-6-

u 



document} as proposed by the Covenantor and approved by the Department on (datel, 

'\ 
I all or a portion of the surface and subsurface soils within 10 feet of the surface of the 

" / 

Property contain hazardous wastes and hazardous materials, as defined in H&S Code 

section 25117 and 25260, which include one or more of the following metal 

contaminants of concern in the ranges set forth below: arsenic (0.3 to 38.1 parts par 

million ("ppm"), beryllium (2.6 ppm), copper (4.6 to 756 ppm, and nickel (7.3-105 ppm). 

In addition. there are low pH soils. Based on the Final Risk Assessment the 

Department and the Covenantor have concluded that use of the Property as a 

residence, hospital, school for persons under the age of 21 or day care center would 

entail an unacceptable cancer risk to the users or occupants of such property. The 

Department and the Covenantor have further concluded that the Property. as 

remediated. and operated or occupied subject to the restrictions of this Covenant. does 

not present an unacceptable threat to human safety or the envfronment, if limited to [as 

'\) 
j applicable: commercial and Industrtal use, parks, open space, [or other appropriate] 

use). 
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SAMPLE [Note: Groundwater restrldions in Paragraph 3.04 must be based on a 

discuss/on of what contaminants are found in groundwater at the sitsJ and what drinking 

water standards are.]: Groundwater at the Property is first found at 15 to 20 feet below 

ground surface. Contaminants in the groundwater include benzene (50- 123 ppm), 

chromium (75- 213 ppm) and TeE (350-780 ppm). Califomia drinking water standards 

are benzene at .08 ppm. chromium at 30 ppm and TeE at 5 ppm. The Department and 

the Covenantor concludes that the groundwater presents an unacceptable threat to 

human health and safety absent an environmental restriction to eliminate exposure to 

such levels of groundwater. 

ARTICLE II 

DEFINITIONS 

2.01 Department. "Department" shall mean the State of California by and 

through the California Department of Toxic Substances Control and shall include its 

successor agencies, if any. 

2.02 Owner. "Owner" shall include the Covenantor's successor's in interest. 

and their successors In interest, including heirs and assigns, during his or her 

ownership of all of any portion of the Property. 

2.03 Occupant. "Occupant" shall mean Owners and any person or entity 

entitled by ownership, leasehold. or other legal relationship to the right to occupy any 

portion of the Property. 

2.04 Covenantor. ..Covenanto .... shall mean the United States acting through 

the Department of the Navy (DON). 
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ARTICLE III 

GENERAL PROVISIONS 

3.01 Restrictions to Run With the Land. This Covenant sets forth protective 

provisions, covenants, restrictions, and conditions (collectively referred to as 

"Restrictionsn
), upon and subject to which the [Property] [Capped Property) [Restricted 

Property1 and every portion thereof shall be Improved, held. used. occupied. leased, 

sold. hypothecated, encumbered, and/or conveyed. These Restrictions are consistent 

with the separate restrIctions placed in the deed by and In favor of the Covenantor. 

conveying the Property from the Covenantor to its successor in interest described 

above. Each and every one of the Restrictions: (a) shall run with the land In perpetuity 

pursuant to H&SC sections 25202.5, and 25202.6, and eMI Code section 1471; (b) 

shall inure to the benefit of and pass with each and every portion of the Property; (c) 

shall apply to and bind all subsequent Occupants of the Property; (d) are for the benefit 

) of. and shall be enforceable by the State of Califomia; and (e) are imposed upon the 

entire Property unless eXpressly stated as applicable only to a specific portion thereof. 

3.02 Binding Upon Owners/Occupants. Pursuant to Health and Safety Code 

section 25202.5(b). this Covenant shall be binding upon all of owners of the land. their 

- / 

, 
i , 

heirs, successors, and assignees. and the agents. employees, and lessees of the 

owners, heirs, successors. and assignees. Pursuant to Civil Coda secHan 1471 (b). all 

successive owners of the Property are expressly bound hereby for the bener(t of the 

covenantee(s) herein. 

3.03 Written Notice of Hazardous Substance Release. The OWner shall. prior 

to the sale, lease, or rental of the Property. give written notice to the subsequent 
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transferee that a release of hazardous substances has come to be located on or 

beneath the Property, pursuant to Health and Safety Code section 25359.7. Such 

written notice shall indude a copy of this Covenant. [This last sentence is optiona'. to be 

used at sites wht;1n} it is important that buyers and tananta be speoifically aware of ths 

ongoing remeciiation and their obligations] 

3.04 Incorporation into Deeds and Leases. The Restrictions set forth herein 

shall be incorporated by reference in each and all deeds and leases for any portion of 

the Property. 

3.05 Conv6yantle of Property Covenantor agrees that the Owner shall provide 

notice to the Department not later than thirty (30) days after any conveyance of any 

ownership interest in the Property (excluding mortgages. liens, and other non­

possessory encumbrances). The Department shall not, by reason of this Covenant 

alone, have authority to approve, disapprove, or otherwise affect such conveyance. 

[This paragraph is opt/anal, to be used. for example. at sites with groundwater 

treatment systems that wil/ require access by the Department and by the entity 

responsible for O&M.} 

ARTICLE IV 

RESTRICTIONS 

[The following examples are intended to be illustrative. Not all of them will be 

applicable. The restrictions for a particular property should have a direct relationship to 

what the Health Risk Assessment said was ok/appropriate for use at the site. The 

toxicologjst must be involved with drafting the Restrictions. The restrictions must also 

protect the integrity of, and access to, any ongoing remediation facilities at the site.} 

-10-

/ -\ 
\ 

\~ 

."- .. '/ 

, , , 



4.01 Prohibited Uses. The Property shall not be used for any of the following 
\ 

,.) purposes: [Note: These prohibitions must be based on the facts and Health Risk 

.) 

Assessment as set forth In Paragraph 1.04] 

[sample provisions} 

(a) A residence. Including any mobile home or factory built housing. 

constructed or installed for usa as residential human habitation. 

(b) A hospital for humans. 

(e) A public or private school for persons under 21 years of age. 

(d) A day care center for children. 

4.02 Soil Management [Note: The basis for the soil restrictions must be in 

Parograph 1.04) 

[sample provisions) 

(a) No activities which will disturb the son [at or below xxx feet below grade] 

(e.g., excavation, grading, removal, trenching, filling, earth movement or mining) shall 

be pennitted on the Property without a Soil Management Plan and a Health and Safety 

Plan submitted to the Department for review and approval. 

(b) Any contaminated soils brought to thE! surface by grading, excavation, 

trenching or backfilling shall be managed in accordance with all applicable provisions of 

state and federal law. 

(e) The Owner will provide the Department written notice at least fourteen 

(14) days prior to any building. filling, grading, mining or excavating in the Property 

[more than feet below the soil surface] [which will remove more than cubic yards of soiJ]. 

4.03 Prohibited Activities. [This paragraph will not be applicable to all sites. If 
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not used, renumber accordingly, If there are groundwater restrictions, the basis must be 

in Paragraph 1.04} The following activities shall not be conducted at the Property: 

[sample prov/~jonsj 

(a) No raising of agricultural products intended for human consumption or 

use, including but not limited to food,cattle, fibers including, cotton) shall be permitted 

on the property. 

(b) No drilling for [drinkingllRRIGATION jwater, oil, or gas shall be permitted 

on the Property LWithout plior written approval by the Department}. [orJ (b) No 

groundwater shall be extracted on the Property for purposes other than site remediation 

or construction dewatering. [The following paragraphs are samples of restrict/ons that 

may be applicable when there is a cap, vapor and! or gas collection system, and/or 

groundwater monitoring system.] 

4.04 Non-Interference with Cap [and VESl and [GCSJ. 

[sample provisions] 

(a) No activities which will distUrb the Cap (e.g. excavation, grading, removal. 

trenching. filling. earth movement, or mining) shall be permitted on or within feet 

of the Capped Property without prior review and approval by the Department. [Similar 

restrictions may be appropriate for other ongoing remediation systems.] 

(b) All uses and development of the Capped Property shall preserve the 

integrity of the Cap. [Extend to other systems as appropriate.] 

(e) Any proposed alteration of the Cap shall require written approval by the 

Department. 

(d) The Owner shall notify the Department of each of the following: (I) The 

·12-
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type, cause, location and date of any distumance to the Cap which could affect the 
''\ 
) ability of the Cap to contain subsurface hazardous wastes or hazardous materials in the 

"\ 
I 

/ 

) 

Capped Property, and (ii) the type and date of repair of such disturbance. Notification to 

the Department shall be made as provided below within ten (10) working days of both 

the discovery of any such disturbance(s) and the completion of any repairs. Timely and 

accurate notification by any Owner or Occupant shall satisfy this requirement on behalf 

of all other Owners. [Extend to other systems as appropriate.] 

4.05 Access for Department. The Department shall have reasonable right of 

entry and access to the Property for inspection. monitoring, and other activities 

consistent with the purposes of this Covenant as deemed necessary by the Department 

in order to protect the public health and safety and the environment. 

ARTICLE V 

ENFORCEMENT 

5.01 Enforcement. Failure of the Owner or Occupant to comply with any of the 

Restrictions specifically applicable to it shall be grounds for the Department. by reason 

of this Covenant, to require that the Owner modify or remove any improvements 

("Improvements" herein shall include all buildings, roads, driveways, and paved parking 

areas. constructed or placed upon any portion of the Property constructed in violation of 

the Restrictions). Violation of this Covenant by the Owner or Occupant may result in 

the imposition of civil and/or criminal remedies including nuisance or abatement against 

the Owner or Occupant as provided by law. The State of California shall have all 

remedies as provided in California Civil Code, Section 815.7, as that enactment may 
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be from time to time amended. 

ARTICLE VI 

MODIFICATION AND TERMINATION 

6.01 Modification. Any Owner or. with the Owner's written consent, any 

Occupant of the Property or any portion thereof may apply to the Department for a 

written modification from the provisions of this Covenant. Such application shall be 

made in accordance with H&S Code section 25202.6. The Department will grant the 

modification only after finding that such a modification would be protective of human 

health, safety and the environment 

6.02 Termination. Any Owner, and/or. with the Owner's written consent, any 

Occupant of the Property, or any portion thereof. may apply to the Department for a 

termination of the Restrictions or other terms of this Covenant as they apply to all or any 

portion of the Property. Such application shall be made in accordance with H&S Code 

section 25202.6. The Department will grant the termination only after finding that such a 

termination would be protective of human health, safety and the environment. No 

termination of the Restrictions or other tenns of this Covenant shalf extinguish or modify 

the retained interest held by the United States. 

ARTICLE VII 

MISCELLANEOUS 

7.01 No Dedication Intended. Nothing set forth in this Covenant shall be 

construed to be a gift or dedication, or offer of a gift or dedication, of the Property, or 

any portion thereof to the general public or anyone else for any purpose whatsoever. 
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7.02 Recordation In accordance with HSC Section 25235, the Department will 

_'_ ) record this Covenant, with all referenced Exhibits, in the County of [ name Of county J 

within ten (10) days afthe Department's receipt of a fully executed original. 

", 
\ 

j 

7.03 Notices. Whenever any person gives or serves any notice C'Notice" as 

used herein Includes any demand or other communication with respect to this 

Covenant). each such Notice Shall be In writing and shall be deemed effective: (1) when 

delivered, if personally delivered to the person being served or to an officer of a 

corporate party being served. or (2) three (3) business days after deposit in the mail, if 

mailed by United States mail, postage paid, certified, retum receipt requested: 

To Owner. {include name and address of Owner and name of person to receive 

selVicej 

To Department: [include name, address, and appropriate name of Department 

person to be selVed] 

Any party may change its address or the individual to whose attention a notice Is 

to be sent by giving written notice in compliance with this paragraph. 

7.04 Partfallnvallditv. If any portion of the Restrictions or other term set forth 

herein is determIned by a court of competent jurisdiction to be invalid for any reason, 

the surviving portions of this Covenant shall remain in full force and effect as if such 

portion found invalid had not been included herein. 

7.05 Statutory References. All statutory references include successor 

provisions. 

IN WITNESS WHEREOF, the Parties execute this Covenant. 



I'Covenantor" 

Date:, _______ _ By:. ________________ __ 

1I0epartment" 

Date:. ______ _ By:. __________________ __ 

Approved as to form: 

Date: ~ Mcv..4.. 00 i3y:Jrzr1~ 

Approved as to form: 

Date:~ I~l ~ BY:~~TL 
~~hh~\\~~ Vo~~..J2 ~-2.-VO CJ 

,:.;,- . 
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.. 
. ) 

'---", 

STATE OF CALIFORNIA ) 
) 

COUNTYOF ___________________ ,) 

On this ______ day of _________ • in the year ____ _ 

before me _________________ ,. personally appeared 

personally known to me (or proved to me on the basis of satisfactory evidence) to be 

the person(s) whose name(s) is lare subscribed to the within instrument and 

acknowledged to me that he/she/they executed the same in hislher/their authorized 

capacity(ies). and that by hiS/herltheir signature(s) on the instrument the person(s), or 

the entity upon behalf of which the person(s) acted, executed the instrument. 

WITNESS my hand and official seal. 

Signature ____________ _ 

-17-
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