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EXECUTIVE SUMMARY 

This Site Inspection Report presents the findings, conclusions, and recommendations of 

the soil and groundwater investigation conducted at Installation Restoration Program 

(IRP) Site 27, Naval Weapons Station (NAVWPNSTA) Seal Beach Detachment 

Fallbrook (NAVWPNSTA Seal Beach Det. Fallbrook), Fallbrook, California (Figures 1). 

As part of this Site Inspection, a Human Health Risk Assessment (HHRA) and Screening 

Level Ecological Risk Assessment (SLERA) were conducted. The HHRA and SLERA 

are presented as Appendix A and Appendix B, respectively. MARRS Services, Inc. 

(MARRS) prepared this Site Inspection on behalf of the Naval Facilities Engineering 

Command Southwest (NAVFAC SW), in accordance with Contract Task Order 016 

under MARRS’ Indefinite Quantities Contract for Architectural and Engineering (A-E) 

Services for Environmental Services for Potable Water, Groundwater, and Wastewater at 

Navy/Marine Corps Installations at Various locations in California, Nevada, Arizona, and 

New Mexico, contract number N68711-99-D-6620. 

IRP Site 27 is referred to as the Eucalyptus Grove Landfill near Building 366. Site 27 

was the Station landfill from the late 1960s to 1974 when NAVWPNSTA Seal Beach 

Det. Fallbrook began contracting for refuse disposal off the Station.  The landfill was 

closed in 1974 and the bulldozer operator, who covered the landfill, planted several small 

eucalyptus trees in the fill area.  

Based on a review of historical information, Site 27 is located approximately 700 feet 

southwest of Building 366 (Figure 1).  The site reportedly encompassed an area of 

approximately 1,000 feet by 300 feet and approximately four feet deep. Approximately 

20 to 30 dumpsters of refuse a week were disposed of at the landfill.  The total volume of 

refuse in the landfill was estimated to be about 24,000 cubic yards.  Small quantities of 

hazardous wastes were disposed of with the refuse.  Types of hazardous wastes included 

empty paint cans with dried paint residues, fluorescent lights, fluorescent light ballasts, 

spent silica sandblast grit containing paint chips, paint booth residue, rags with solvent 

residue (methyl ethyl keytone, isopropyl alcohol, stoddard solvent, and toluene), used 

paint brushes and asbestos.  Metal banding and pallets (potentially treated with 
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pentachlorophenol [PCP]) were also disposed of at Site 27. It is reported that the bulk of 

the pallets disposed of at NAVWPNSTA Seal Beach Det. Fallbrook were not treated with 

PCP. Pallets were only PCP-dipped if they were destined for overseas shipments. In 

addition, no ordnance was disposed of at the landfill, however, explosive ordnance has 

been found west of Building 366 during brush fires (NEESA, 1990). 

Purpose of the Site Inspection 

The purpose of this SI was to delineate the extent of the landfill at IRP Site 27, and to 

conduct a soil and groundwater investigation to assess the presence of chemicals of 

potential concern (COPC) and to assess their potential risk to human health and 

ecological receptors. This SI report presents soil and groundwater data collected during 

field activities at IRP Site 27, and presents a summary of the results of the HHRA and 

SLERA (Appendix A and Appendix B, respectively). Using the decision rules established 

in the approved Work Plan (MARRS 2005), this report evaluates data obtained during 

field activities and makes recommendations. The technical approach used for data 

collection and evaluation is based on the data quality objectives (DQOs) developed in the 

approved Work Plan (MARRS 2005). The DQOs were developed in accordance with the 

United States Environmental Protection Agency (U.S. EPA) seven-step DQO process 

(U.S. EPA 1994). 

Scope 

Field activities conducted during this Site Inspection included geophysical surveys, soil 

borings and sampling, monitoring well installation, and the collection of groundwater 

samples. The geophysical surveys consisted of an electromagnetic and magnetometer 

survey for the locations of buried metallic debris and a seismic refraction survey to 

delineate the vertical and lateral extent of the landfill. Soil sampling included the 

collection of thirty eight soil sample from thirteen boring locations. One exploratory 

boring consisted of drilling a 90 foot boring to assess geologic and hydrogeologic 

conditions beneath the landfill. Three monitoring wells were installed and one round of 

groundwater sampling was conducted. 
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Landfill Delineation 

Based on seismic refraction data (seismic profiles) across the landfill the depth of the 

landfill trench can be seen (refer to Figure 2 and Appendix D). The seismic profiles show 

that the landfill trench extends from near boring IR27B01 in the south end of the site 

beyond IR27B07 in the north end of the site. No trench is seen along seismic transect 8. 

The depth of the landfill ranges from approximately 8 feet deep to 15 feet deep. Based on 

debris unearthed during drilling it appears that the major portion of the debris is situated 

in the southern half of the landfill, between borings IR27B01 and IR27B06. 

The lateral extent of the landfill at IRP Site 27 is seen in aerial photographs from 1974 

and 1975. Aerial photographs of IRP Site 27 for the years 1953, 1963, 1974, 1980, and 

1989 are included as Appendix J. Soil borings drilled as part of this investigation 

extended from the southern extent of the landfill (topographically high area) to the 

northern extent (topographically low area) as shown on Figures 3, 4, 5, and 6.  Based on 

current information, the estimated size of the landfill is 4.5 acres. 

Hydrogeologic Conditions 

The basic hydrogeologic conceptual model is that groundwater is migrating along the soil 

bedrock interface and accumulating in the topographically low portion of the landfill. In 

the southern portion of the landfill (topographically high portion of the landfill) granitic 

bedrock was encounter at 23 feet bgs. Soil conditions were dry and no groundwater was 

encountered. During installation of monitoring wells MW-1, MW-2, and MW-3 at the 

northern portion of the landfill (topographically lowest portion of the landfill) 

groundwater was encountered between 21 and 41 feet below ground surface (bgs). 

Groundwater was measured at approximately 29 to 17 feet below ground surface after 

equilibration (Figure 5), this equates to approximately 583-581 feet above mean sea level.  

Soil Analytical Results 

Soil samples collected from IRP Site 27 as part of the Site Inspection were analyzed for 

the volatile organic compounds (VOCs), perchlorate, semi volatile organic compounds 

(SVOCs), explosives, hydrazine, metals (including mercury and hexavalent chromium), 
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pesticides, polychlorinated biphenyls (PCBs), tributyltins, and total petroleum 

hydrocarbons (including gasoline, diesel, motor oil, and stoddard solvent), and general 

chemistry parameters.  

Of the six emergent compounds (compounds which have recently come to the attention 

of the environmental industry requiring evaluation), analyzed for in soil, including 

perchlorate, n-nitrosodimethylamine (NDMA), 1,4-dioxane, 1,2,3-trichloropropane, 

hexavalent chromium, and polybrominated diphenyl ether (PBDE), only hexavalent 

chromium and PBDE were detected. Hexavalent chromium was detected in six soil 

samples with a maximum concentration of 0.552 milligrams per kilogram (mg/kg). This 

is below the U.S. EPA Soil Screening Level (SSL) of 2 mg/kg and below the U.S. EPA 

Region 9 residential Preliminary Remediation Goal (PRG) of 22 mg/kg. For this Site 

Inspection the U.S. EPA SSL used is the SSL with a dilution attenuation factor of 1 

(DAF=1). PBDEs were detected in 47 samples with a maximum concentration of 0.022 

mg/kg. All detected concentrations were above the SSL (DAF=1) of 0.000098 mg/kg. 

However, the RL and MDL for PBDE congeners were above the SSL (DAF=1). Detected 

concentrations of PBDE did not exceed the U.S. EPA Region 9 residential PRG of 0.043 

mg/kg. 

No explosives or tributyltins were detected in any of the soil samples collected from IRP 

Site 27. Only two VOCs (1,2,4-trimethylbenzene and 1,4-dichlorobenzene) were detected 

in one sample each. 1,2,4-trimethylbenzene was detected in IR27B12 at the 15 foot depth 

interval. 1,4-dichlorobenzene was detected in IR27B05 at the 10 to 15 foot depth interval. 

There is no established SSL (DAF=1) for 1,2,4-trimethylbenzene, and the reported 

concentrations (0.0022J [estimated concentration] mg/kg) is below the U.S. EPA Region 

9 residential PRG of 5.2 mg/kg. 1,4-dichlorobenzene was detected at a concentration of 

0.011 mg/kg. This is below the SSL (DAF=1) of 0.1 mg/kg and below the U.S. EPA 

Region 9 residential PRG of 3.4. 

Eleven SVOCs were detected in one or more soil samples from IRP Site 27. However, 

only bis(2-ethylhexyl)phthalate, hydrazine, and pentachlorophenol were detected at 

concentrations exceeding either their respective SSL (DAF=1) and/or U.S. EPA Region 9 
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residential PRGs. All other detections were below SSLs (DAF=1) and U.S. EPA Region 

9 residential PRGs. 

Fifteen pesticides were detected in one or more soil samples from IRP Site 27. However, 

only beta-BHC, delta-BHC, gamma-BHC, dieldrin, endrin aldehyde, heptachlor epoxide, 

and aldrin were detected at concentrations exceeding either their respective SSL 

(DAF=1) and/or U.S. EPA Region 9 residential PRGs.  

Four PCBs were detected in one or more soil samples from IRP Site 27. The PCBs 

detected include PCB-1016, PCB-1248, PCB-1260, and PCB-1254. Only PCB-1016 and 

PCB-1248 were detected in three samples at concentrations exceeding their SSL 

(DAF=1) of 1.60 mg/kg. In addition, PCB-1016, PCB-1248, and PCB-1260 exceeded the 

U.S. EPA Region 9 residential PRGs in one or more samples. 

Twelve metals exceeded background concentrations in one or more samples. Thirteen 

metals exceeded SSLs (DAF=1) in one or more samples. Only one metal, arsenic, 

exceeded the U.S. EPA Region 9 Industrial PRG. Arsenic concentrations exceeded the 

U.S. EPA Region 9 Industrial PRG of 0.25 mg/kg in all samples. Arsenic is discussed 

further in the HHRA and the SLERA. 

Gasoline was not detected in any soil samples collected from IRP Site 27. Stoddard 

solvent was detected in four soil samples. Diesel and motor oil were detected in twenty 

two and twenty three soil samples respectively. There are no established SSLs (DAF=1) 

or U.S. EPA Region 9 Residential or Industrial PRGs for stoddard solvent, diesel, or 

motor oil.  

Groundwater Analytical Results 

Groundwater samples were analyzed for the same analytical suite as the soil samples with 

the exception of tributyltins and explosives. With the exception of metals, only 

monitoring well MW-2 had detected concentrations of COPC. With the exception of 

metals, there were no detected concentrations of any COPC in MW-1 and MW-3.  
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Of the six emergent compounds analyzed for in groundwater, only NDMA was detected 

in monitoring well MW-2. NDMA was detected at a concentration of 0.0033 µg/l.  There 

is no established maximum contaminant level (MCL) or action limit (AL) for NDMA. 

There were no detected concentrations of VOCs, SVOCs, pesticides, or PCBs in any of 

the monitoring wells at IRP Site 27. Diesel and motor oil were detected in MW-2 at 

concentrations of 0.25J µg/l and 0.14J µg/l, respectively. The MCL for diesel is 1 µg/l. 

There is no established MCL for motor oil. 

Aluminum, iron, and manganese were detected above the MCL or AL of 1,000 µg/l, 300 

µg/l, and 50 µg/l, respectively in all three monitoring wells. Antimony was detected 

above the MCL in MW-1. 

HHRA 

Both screening-level and site-specific HHRAs were performed for the site.  The 

screening-level cumulative risk assessment of the soil medium determined that further 

evaluation of direct contact exposure by relevant human receptors in a site-specific risk 

assessment was warranted for the soil medium. The results of the HHRA indicate that the 

site poses an estimated cancer risk that falls within or below the target cancer risk range 

and target organ-specific non-cancer hazards that do not exceed hazard criteria under 

unrestricted land use conditions. 

The soil-to-groundwater migration screening identified metals and pesticides that exceed 

EPA SSLs (refer to Figure 4-2 and Table 4-3, and Table B-17 [HHRA & HHRA 

Attachment B]).  However, groundwater samples for monitoring wells MW-01, MW-02, 

and MW-03 located near the downgradient extent of the landfill indicated no detected 

concentrations of pesticides, no detected concentrations of VOCs, no detected 

concentrations of SVOCs (with the exception of n-nitrosodimethylamine in monitoring 

well MW-02), and no detected concentrations of PCBs. Of the detected concentration of 

metals, only aluminum, iron, and manganese exceed their respective maximum 

contaminant levels (MCLs) or action levels (ALs).  
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Arsenic, PCB-1248, and aldrin pose a RME constituent-specific cancer risk greater than 1 

x 10-6.  There are no constituents in soil that pose a RME target organ-specific non-cancer 

hazard estimate greater than 1.   

The maximum detected concentration of 28.4 mg/kg for arsenic at sample location 

IR27B0201 in surface soil is above all the 95th percentile UTLs presented in Table P-3 of 

the background study (IT, July 1997). However, the remaining detections of arsenic in 

soil at IRP Site 27 range from 0.97 mg/kg to 2.15 mg/kg for the 0 to 10 ft bgs soil depths. 

These detected concentrations are below the lowest 95th percentile UTL of 4.25 mg/kg 

for the Santa Margarita Basin (IT, July 1997). With the exception of the maximum 

detected concentration for arsenic (28.4 mg/kg), the remaining 29 detections of arsenic in 

the 0 to 10 ft bgs soils are most likely attributed to background rather than site-related 

activities at IRP Site 27. 

Standard receptors were used in the risk assessment; it is likely that the cancer risk and 

non-cancer hazards associated with IRP Site 27 are vastly overestimated.  The landfill is 

likely to remain within a designated explosives safety quantity distance arc or buffer zone 

for the weapons station.   

SLERA 

Potential risk to the community-level receptors could not be determined due to the lack of 

screening values for several metals, PBDEs, PCBs (soil invertebrates only), pesticides, 

and hydrazine.  Several metals pose a risk to community-level receptors: aluminum, 

arsenic, chromium, lead, and vanadium exceeded their plant screening values and 

chromium exceeded its soil invertebrate screening value; however the presence of 

vegetation belies the risk to plants and all metal concentrations except arsenic and lead 

maximum concentrations were below background upper tolerance limit (UTLs).  

No observable adverse effect level (NOAEL)-based hazard quotients (HQs) were above 

one at IRP Site 27 for upper trophic level receptors for several inorganics.  However, the 

only inorganics with maximum detected concentrations to exceed background UTLs were 

arsenic and lead, which only exceeded background at their maximum detected locations.  
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Based upon a comparison of maximum concentration NOAEL-based HQs and 

background NOAEL-based HQs, the majority of risk from these metals is attributable to 

background.  Based on the 95% upper confidence levels (UCL) NOAEL-based HQs, 

arsenic and lead still had NOAEL-based HQs above one (maximum 95% UCL NOAEL-

based HQs of 7.0 and 6.6, respectively, for the California gnatcatcher), but they were 

much reduced from the maximum NOAEL-based HQs (maximum concentration 

NOAEL-based HQs of 22 and 38, respectively, for the California gnatcatcher). Single 

arsenic and lead locations above background are unlikely to cause substantive ecological 

risk.   

NOAEL-based HQs were above one at IRP Site 27 for upper trophic level receptors for 

alpha-chlordane, 4,4’-DDT, PCB-1016, and PCB-1260.  Based on the 95% UCL 

NOAEL-based HQs, the organics with 95% UCL NOAEL-based HQs above one were 

4,4’-DDT (2.5 for the California gnatcatcher), PCB-1016 (ranging from 1.9 for the 

coyote to 3.8 for the California gnatcatcher), and PCB-1260 (ranging from 1.3 for the 

coyote to 2.6 for the California gnatcatcher).  PCBs and 4,4’-DDT are not widespread 

contaminants because exposure is limited to only one out of ten sample locations 

(IR27B0301).  It is unlikely that COPCs detected at only one location would pose a 

substantive ecological risk to wildlife.   

No source area was identified that would continue to cause ecological exposure.  

Contamination has been in place since the 1970s and will not be transported elsewhere 

due to the lack of surface water and presence of vegetation cover that reduces the 

mobility of detected constituents in soil.  The data indicate limited exposure; single 

detections or single locations above background are unlikely to cause substantive 

ecological risk.  Additionally, the SLERA did not take into consideration actual diets (the 

SLERA assumed a diet composed entirely of the most contaminated dietary item), 

bioavailability (the SLERA assumed 100% bioavailability), metabolic processes, or area 

use factors (AUFs), which would further reduce the risk calculations.  Based on the 

SLERA weight-of-evidence evaluation, no further ecological action is recommended for 

IRP Site 27. 
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Findings and Conclusions for IRP Site 27 

Based on the findings and conclusions of this SI the following is known: 

• The lateral and vertical extent of the landfill at IRP Site 27 has been 

defined. Based on seismic refraction data, aerial photographs and soil 

boring data, the size of the landfill is estimated to be 4.5 acres  

• COPC have been detected in the soil at IRP Site 27 but it is unlikely that 

these COPC present a risk to an onsite industrial worker, construction 

worker, resident, or off-site adult or child farmer (refer to the HHRA). In 

addition, it is unlikely that the COPC detected pose a significant risk to 

ecological receptors (refer to the SLERA in Appendix B).  

• COPC have been detected in soil at concentrations above their respective 

SSL (DAF=1); however, with the exception of low concentrations of 

NDMA, diesel, and motor oil in monitoring well MW-2, and three metals 

that exceed MCLs, groundwater at IRP Site 27 has not been significantly 

impacted by soil contamination at IRP Site 27. 

Recommendations for IRP Site 27 

Based on the findings of this SI report, additional investigations are warranted for this 
site to refine the site conceptual model.  It is anticipated that additional investigations will 
provide additional information to: 

• Verify groundwater gradient and the conclusion that groundwater is 

confined to movement at the surface of the bedrock and not within  

fractures within the bedrock including an evaluation of existing fracture 

orientations obtained from work performed during this phase of the work 

at the site and expand the current groundwater monitoring network, 

• Evaluate potential soil gas issues within the footprint of the landfill and 

potential of-site migration of soil gas, 
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• Evaluate the source of elevated metals constituents noted in groundwater 

at the site (background or from landfilled materials)  and determine the 

potential for off-site migration of metals contamination, 

• Evaluate existing landfill cover integrity and potential impacts to surface 

waters in the immediate vicinity of the site, and 

• Evaluate the need to provide Closure and Post Closure Maintenance 

procedures and/or the option of clean-closure of the site after completion 

of the next phase of the site investigation. 
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1.0 INTRODUCTION 

This Site Inspection (SI) Report presents the findings, conclusions, and recommendations 

of the soil and groundwater investigation conducted at Installation Restoration Program 

(IRP) Site 27, Naval Weapons Station (NAVWPNSTA) Seal Beach Detachment 

Fallbrook (NAVWPNSTA Seal Beach Det. Fallbrook), Fallbrook, California (Figures 1). 

As part of this SI a Human Health Risk Assessment (HHRA) and Screening Level 

Ecological Risk Assessment (SLERA) were conducted. The HHRA and SLERA are 

presented as Appendix A and Appendix B, respectively. MARRS Services, Inc. 

(MARRS) prepared this SI on behalf of the Naval Facilities Engineering Command 

Southwest (NAVFAC SW), in accordance with Contract Task Order 016 under MARRS’ 

Indefinite Quantities Contract for Architectural and Engineering (A-E) Services for 

Environmental Services for Potable Water, Groundwater, and Wastewater at 

Navy/Marine Corps Installations at Various locations in California, Nevada, Arizona, and 

New Mexico, contract number N68711-99-D-6620. 

IRP Site 27 is referred to as the Eucalyptus Grove Landfill near Building 366. Site 27 

was the station landfill from the late 1960s to 1974 when NAVWPNSTA Seal Beach Det. 

Fallbrook began contracting for refuse disposal of the Station. The landfill was closed in 

1974 and the bulldozer operator, who covered the landfill, planted several small 

eucalyptus trees around the fill area. 

1.1 PURPOSE 

The purpose of this SI was to: 

1. Delineate the extent of the landfill at IRP Site 27; and, 

2. Conduct a soil and groundwater investigation to assess the presence of 
chemicals of potential concern (COPC) and to assess their potential risk to 
human health and ecological receptors.   
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1.2 SCOPE 

This SI report presents soil and groundwater data collected during field activities at IRP 

Site 27, and presents a summary of the results of the HHRA and SLERA (Appendix A 

and Appendix B, respectively). Using the decision rules established in the approved 

Work Plan (MARRS 2005), this report evaluates data obtained during field activities and 

makes recommendations. The technical approach used for data collection and evaluation 

is based on the data quality objectives (DQOs) developed in the approved Work Plan 

(MARRS 2005). The DQOs were developed in accordance with the United States 

Environmental Protection Agency (U.S. EPA) seven-step DQO process (U.S. EPA 1994). 

The following activities were conducted during this SI: 

• Geophysical surveys of IRP Site 27 to assess the lateral and vertical extent 
of the landfill and to identify buried metallic objects; 

• Drilling activities for the collection of soil samples; 

• Exploratory borings to assess subsurface conditions beneath the landfill; 

• Monitoring well installation and groundwater sampling; and, 

• Preparation of this SI Report   

1.3 REPORT ORGANIZATION 

This SI report is organized as follows: 

• Section 1 summarizes the scope and purpose of the soil and groundwater 
investigation; 

• Section 2 provides a site description and background information; 

• Section 3 provides a description of field activities; 

• Section 4 provides a summary of field activities and analytical results; 

• Section 5 presents the data evaluation; 

• Section 6 presents the conclusions and recommendation; and, 

• Section 7 presents the references cited in this SI Report. 
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2.0 SITE DESCRIPTION AND BACKGROUND 

In April 1941, the United States Congress provided authority and funds for a new naval 

facility in Southern California.  A rugged, 14 square mile tract (approximately 9,147 

acres) of land near Fallbrook, California was selected (Figure 1).  The land was part of 

the old Santa Margarita Ranch, which was originally a Spanish land grant of 

approximately 181,000 acres. NAVWPNSTA Seal Beach Det. Fallbrook has supported 

various levels of activity since the 1940’s.  The station has provided ordnance; 

inspection, maintenance, research and testing, storage, and issuance to the Navy fleet.  

These services have involved many different processes and activities, which may have 

generated hazardous waste and potentially impacted the environment at various locations 

throughout the station (Jacobs Engineering Group, Inc. [Jacobs] 1994). 

NAVWPNSTA Seal Beach Det. Fallbrook is located in the northern area of San Diego 

County adjacent to the Municipality of Fallbrook and bordered on three sides by Marine 

Corps Base (MCB) Camp Pendleton. The area surrounding NAVWPNSTA Seal Beach 

Det. Fallbrook is sparsely populated and consists of mostly agricultural activities (i.e. 

avocado farming, flower nurseries, and some equine and bovine ranching).  

NAVWPNSTA Seal Beach Det. Fallbrook is located approximately 55 miles north of 

downtown San Diego and approximately 15 miles east of the Pacific coast. 

2.1 PHYSICAL SETTING 

NAVWPNSTA Seal Beach Det. Fallbrook is located inland of MCB Camp Pendleton, 

adjacent to the Municipality of Fallbrook.  NAVWPNSTA Seal Beach Det. Fallbrook lies 

between the San Onofre and Santa Margarita Mountain ranges and has a moderate 

topography characterized by alluvial bottom lands of the Santa Margarita River to flat 

plateaus and steep ridges and bluffs reflective of the intermontane area between the 

ranges (NEESA 1985). 

The climate is classified as Mediterranean, typified by mild winters and warm to hot 

summers. Precipitation varies widely and most of the natural annual rainfall 
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(approximately 12 inches) occurs during the winter months.  Prevailing winds are from 

the west, but strong, dry winds occasionally blow from the east and northeast.  These 

winds, known as the Santa Ana winds, generally occur in the fall, winter, and early 

spring.  The monthly mean temperature ranges from the low to mid 50 degrees 

Fahrenheit (°F) in the winter to the low to mid 70s °F in the summer (NEESA, 1985).  

2.2 GEOLOGY 

NAVWPNSTA Seal Beach Det. Fallbrook is located in northern San Diego County in 

southern California within the western extent of the Peninsular Ranges Batholith (PRB). 

The PRB is approximately 1,000 kilometer (km) long and 100 km wide and extends from 

the Transverse Ranges outside of Riverside, California into Baja California. The most 

abundant rocks in the PRB are tonalites although the western side is characterized by a 

diversity of rock types ranging from gabbros and diorites to leucogranites (Silver and 

Chappell 1988). 

Based on review of the Geologic Map of California, Santa Ana Sheet, the drainages 

within Camp Pendleton and NAVWPNSTA Det. Fallbrook are within areas of Mesozoic 

granitics with the exception of areas on the coastal portion of Camp Pendleton which 

have both marine and non-marine sedimentary and metasedimentary materials. (Olaf P. 

Jenkins Edition, 1992).  

Based on a Phase II Site Assessment conducted at the former gasoline station at 

NAVWPNSTA Seal Beach Det. Fallbrook (Jacobs 1994), bedrock in the vicinity of the 

site ranges from quartz-granodiorite to tonalite. The bedrock is overlain by an interval of 

moderately to highly-weathered decomposed granitic material overlain by alluvium 

(locally of sedimentary origin) consisting of a mixture of clays, silts and sands. The depth 

to bedrock at IRP Site 27 is approximately 19 to 40 feet below ground surface (bgs). 

The northwest to southeast-trending right-lateral strike-slip Elsinore fault zone is located 

about 12 miles northeast of the IRP Site 27. To the north of the site, immediately north of 

the Santa Margarita River, are a series of northeast to southwest trending linear features. 
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These features are antithetic to the Elsinore fault and are similar to other structures 

observed in the region. A cursory examination of aerial photos taken further to the 

northeast, adjacent to the Elsinore fault zone, shows the bedrock within the area to be 

densely fractured, adjacent to the fault zone, on a regional scale. Local fracture 

orientations can differ from regional patterns, but regional fractures give some indication 

of preferential flow directions. 

2.3 HYDROGEOLOGY 

IRP Site 27 lies within the Santa Margarita River watershed, which consists of alluvial 

river basins with significant water-bearing sediments bounded by hills of largely non 

water-bearing crystalline rocks (Brown and Caldwell 2002). The Water Quality Control 

Plan developed for the San Diego Basin by the Regional Water Quality Control Board 

(RWQCB), defines the Santa Margarita watershed as the Santa Margarita Hydrologic 

Unit (902.00). IRP Site 27 is situated in the Upper Ysidora Hydrologic Subarea (2.13), 

which is situated within the Ysidora Hydrologic Area (902.10). The RWQCB Basin Plan 

(1994) designates this Hydrologic Subarea as having beneficial uses for municipal and 

domestic supply, agricultural supply, industrial service supply, and industrial supply 

purposes. 

Available groundwater within the Santa Margarita Hydrologic Unit is predominantly 

unconfined, although some areas have been identified as being under pressure. The total 

storage capacity of the watershed is 61,600 acre-feet of which 24,000 acre-feet are usable 

as a water resource (Brown and Caldwell 2002). Recharge to the basin is primarily from 

deep percolation of precipitation in the basin or watershed. From a groundwater resource 

perspective, the most developed regions are those within the alluvial basins, such as the 

Santa Margarita River Basin within Camp Pendleton to the west and southwest. The 

average yield of wells that are completed in the Santa Margarita River Basin within the 

Chappo Subarea ranges from 600 to 1,800 gallons per minute (gpm) with specific 

capacities ranging from 19 to121 gpm/foot (Brown and Caldwell 2002). 
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Fractured granitic bedrock can produce water, but generally does not produce water in 

economic quantities. However, when wells are completed into fracture or joint zones, 

water production can be viable for limited uses, typically either as a water supply for 

residences or limited agriculture. There are several factors that can control the yield of 

groundwater in the crystalline bedrock. These factors include structure, extent of 

weathering, and topography. Structures such as joints, fractures, and faults are the 

predominant pathways for groundwater flow (secondary permeability). Weathering such 

as hydration, carbonation, and other mineralogical changes can result in opposing 

processes both increasing and decreasing overall yield. Weathering can cause voids in the 

crystalline bedrock that enhance the yield of groundwater (Mertiam 1951). Alternatively, 

often these voids or weathered zones can be filled with clays or zeolites, which decrease 

the secondary permeability. Some weathering of rock to clays was observed in the rock 

cores collected during the Phase II Site Assessment at the gasoline station. Regionally, 

topography affects the yield of groundwater since excess precipitation generally moves 

either through overland flow to lower alluvial basins and percolates to groundwater, or 

percolates into the alluvium and fractured bedrock zones directly on areas of topographic 

highs and moves as subsurface flow, ultimately discharging into the groundwater system 

in the alluvial basins. Recharge to the crystalline bedrock is by way of precipitation, deep 

percolation, and by fractures accepting recharge from saturated alluvium or from surface 

water bodies (Ganus 1973). Discharge from the bedrock probably occurs in the form of 

seeps, springs, and bedrock to alluvial basins. 

Interpreting groundwater flow in granitic bedrock is difficult because groundwater 

occurrence and flow are controlled by secondary permeability such as fractures or voids. 

Fracture-controlled flow is often anisotropic, heterogeneous, and unpredictable. Flow 

through fractures in a localized region often depends upon fracture orientation and 

interconnection between the fractures. On a small scale, if fractures are oriented in one 

general direction, flow through the fractures will be in the direction of higher to lower 

pressure along the fracture orientation regardless of what regional directions of flow may 

be. Additionally, adjacent fracture zones, if not connected, can have different 
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groundwater pressure heads and different flow directions because no possibility exists for 

pressure equilibration or flow between the two zones. 

According to Ellis and Lee (1919), the crystalline rocks that underlie much of San Diego 

County are impervious to infiltration and thus yield very little water. Of the two most 

common types of rock in San Diego County, granodiorite and tonalite, the tonalite is a 

fairly good source of water whereas the granodiorite is one of the poorest sources of 

groundwater in the area (Merriam 1951). This is due to the fact that the tonalite has 

considerably more plagioclase, which weathers rapidly and causes voids or weathered 

zones in the rock that can yield groundwater (Merriam 1951). According to Ellis and Lee 

(1919), and for reasons described above, it is common for good producing wells to be 

situated next to dry holes where both have been completed into crystalline rock. 

Local hydrogeologic conditions at the site are primarily controlled by fractures in the 

granitic bedrock and locally with alluvial deposits.  Groundwater gradient generally 

mirrors local topography (Brown and Caldwell 2002).  Based on this assumption, 

groundwater within the immediate vicinity of IRP Site 27 is toward the north. 

Reportedly, one potable water supply well was completed in fractured granitic bedrock in 

the center of NAVWPNSTA, Det. Fallbrook.  The reported depth of groundwater during 

well installation activities was approximately 30 feet bgs.  During a 24-hour pumping 

test, the well produced approximately 45 gallons per minute with 32 feet of drawdown 

(NEESA, 1985). Neither the alluvium nor the fractured crystalline rock aquifer proved to 

be a reliable source of water at the required rates for the station. 

According to a groundwater investigation conducted by Brown and Coldwell (Brown and 

Caldwell 2002) the well discussed above is located approximately 1.0 to 1.25 miles north 

of IRP Site 27, along with another similar well.  The report also indicates that both wells 

are not used and are separated from IRP Site 27 by two drainages.  

The report also makes reference to another well northeast of IRP Site 27. This well was 

reported to have been drilled to approximately 51 feet.  This well is located on the 
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opposite side of a north-south topographic ridgeline from IRP Site 27, and according to 

the Department of Water Resources the well has been abandoned. 

Based on this information, it does not appear that potentially impacted groundwater from 

IRP Site 27 would have any impact to potentially usable wells on NAVWPNSTA Seal 

Beach Detachment Fallbrook, or within the municipality of Fallbrook.     

2.4 IRP SITE 27 SITE DESCRIPTION 

IRP Site 27 is referred to as the Eucalyptus Grove Landfill southwest of  Building 366. 

Site 27 was the station landfill from the late 1960s to 1974 when NAVWPNSTA Seal 

Beach Det. Fallbrook began contracting for refuse disposal off the Station. The landfill 

was closed in 1974 and the bulldozer operator, who covered the landfill, planted several 

small eucalyptus trees around the fill area.  During the Initial Assessment Study (IAS) 

visit in 1985, the eucalyptus trees appeared to be fully grown and marked the location of 

IRP Site 27 (NEESA, 1985). 

Based on a review of historical information including the Addendum to the Preliminary 

Assessment (Initial Assessment Study (NEESA 1990), Site 27 is located approximately 

700 feet southwest of Building 366 (Figure 1).  The site reportedly encompassed an area 

of approximately 1,000 feet by 300 feet and approximately four feet deep. Approximately 

20 to 30 dumpsters of refuse a week were disposed of at the landfill.  The total volume of 

refuse in the landfill was estimated to be about 24,000 cubic yards.  Small quantities of 

hazardous wastes were disposed of with the refuse.  Types of hazardous wastes included 

empty paint cans with dried paint residues, fluorescent lights, fluorescent light ballasts, 

spent silica sandblast grit containing paint chips, paint booth residue, rags with solvent 

residue (methyl ethyl keytone, isopropyl alcohol, stoddard solvent, and toluene), used 

paint brushes and asbestos.  Metal banding and pallets (potentially treated with 

pentachlorophenol [PCP]) were also disposed of at Site 27. It is reported that the bulk of 

the pallets disposed of at NAVWPNSTA Seal Beach Det. Fallbrook were not treated with 

PCP. Pallets were only PCP-dipped if they were destined for overseas shipments. In 
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addition, no ordnance was disposed of at the landfill, however, explosive ordnance has 

been found west of Building 366 during brush fires (NEESA, 1990). 

The site currently is covered in grasses, low scrub brush and a few trees.  There is a small 

incised drainage to the west of the current estimated boundary of the landfill which runs 

from south to north parallel to the longitudinal axis of the landfill.  No landfill debris was 

observed in this drainage during field activities performed during 2006.   

2.5 PREVIOUS ASSESSMENTS 

This section discusses the Initial Assessment Study (IAS) and the Addendum to the IAS. 

2.5.1 Initial Assessment Study 

In February 1985, NEESA conducted an IAS for sites at NAVWPNSTA Seal Beach Det. 

Fallbrook and submitted a report to U.S. EPA Region 9 and California Department of 

Health Services (DHS). The regulatory review was completed in 1987/88.  Thirty seven 

sites at NAVWPNSTA Seal Beach, including the Fallbrook Annex (NAVWPNSTA Seal 

Beach Det. Fallbrook) were evaluated as part of an IAS completed in February 1985. Of 

the thirty seven sites, twelve sites are located at the Detachment Fallbrook. These sites 

include Sites 26 through 34, and Site 52, Site 53, and UST-1.  

The IAS recommended further evaluation at all 12 sites (including IRP site 27), but Site 

34. The U.S. EPA and the DHS recommended both soil and groundwater investigation be 

conducted in order to evaluate COPC, contaminant migration, and exposure. The U.S. 

EPA and DHS state that future investigations should be guided based on activities at each 

site and the type of waste reportedly dumped or stored at each site. 

U.S. EPA Region 9 recommended that a confirmation study (Site Inspection) be 

conducted at the sites recommended for further study, and at some sites where no further 

action was recommended.  The DHS recommended that a verification study (Site 

Inspection) should be conducted at the sites recommended for further study, and all the 

sites which the IAS recommended for no further action (NEESA 1990). 
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2.5.2 Addendum to the Initial Assessment Study 

In February 1989, NAVWPNSTA Seal Beach Det. Fallbrook requested that NEESA 

update the IAS performed in February 1985.  As a result, NEESA performed the 

following (1) evaluation or regulatory agency recommendations on IAS sites identified in 

1985, and (2) evaluation of regulatory agency recommendations on the new potential IRP 

sites identified in the Resource Conservation and RCRA Facility Assessment (RFA) 

conducted by A.T. Kearney Inc. in January 1989.  Based on the work performed by 

NEESA, an addendum to the IAS dated August 1990 was prepared by NEESA for the 

NAVWPNSTA Seal Beach Det. Fallbrook.  The addendum presented conclusions and 

recommendations for IRP Sites, including IRP Site 27, Eucalyptus Grove Landfill near 

Building 366. 

In the 1990 PA Addendum, NEESA agreed with U.S. EPA Region 9 and DHS 

recommendations for further action at IRP Site 27.  NEESA recommended that a Site 

Inspection be conducted under the Navy’s IRP as a result of the hazardous wastes 

disposed of at the landfill. 
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3.0 FIELD ACTIVITIES 

This section discusses the field activities that were conducted as part of this SI. Field 

activities included biological monitoring, geophysical survey, soil investigation, 

monitoring well installation and sampling, and land surveying. In addition, the laboratory 

analyses that were performed on soil and groundwater samples are presented. 

3.1 BIOLOGICAL MONITORING 

Biological monitoring was conducted at the site prior to and during field activities. The 

purpose of the biological monitoring was to assess and limit potential effects to federally 

listed species and designated critical habitat at IRP Site 27.  Federally endangered 

Stephens’ Kangaroo rat (Dipodomys stephenis, “SKR”) and least Bell’s Vireo (Vireo 

billii pusillus, “Vireo”), and the federally threatened coastal California gnatcatcher 

(Polioptila californica californica, “CAGN”) all occur within the vicinity of IRP Site 27. 

In addition, IRP Site 27 is within designated critical habitat for the CAGN which consists 

partially of coastal sage scrub (CSS). 

Avoidance and minimization measures were established and followed prior to the start of 

field activities. A United States Fish and Wildlife Service (USFWS) permitted biologist 

was onsite during field activities to ensure that the established avoidance and 

minimization measures were followed. Appendix C presents correspondence between the 

Navy and the USFWS establishing the avoidance and minimization measures, and field 

summary reports prepared by the USFWS permitted onsite biologist. All field activities 

were conducted outside the CAGN breeding season.  

3.2 GEOPHYSICAL SURVEY 

A geophysical survey was conducted to delineate the lateral and vertical extent of the 

landfill and to identify buried conductive and metallic materials. The geophysical survey 

utilized an electromagnetic (EM) gradiometer and a magnetometer to identify metallic 

and magnetic materials, and seismic refraction to assess the lateral extent and depth of the 

landfill. In total, eight seismic profiles were completed perpendicular to the length of the 
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landfill. The geophysical survey reports are presented in Appendix D. Seismic profiles 

are also shown on Figure 2, and the locations of the seismic refraction transect lines are 

shown on Figures 3, 4, 5 and 6. 

3.3 SOIL INVESTIGATION 

On January 25, 2006, ten soil borings (borings IR27B01 through IR27B10) were drilled 

along the axis of the landfill for the collection of soil samples. The soil borings were 

generally located along seismic transects lines above the deepest spot of the identified 

landfill trench (as identified in the seismic profiles). The location of the soil borings are 

shown on Figures 2, 3, 4, 5 and 6. The soil borings were drilled using a Geoprobe™ 6600 

direct-push drill rig operated by Vironex. Soil cores were collected in 2-inch diameter 

acetate sleeves. Within each boring, soil cores were collected from the 0-2 foot depth 

interval, 2-6 foot depth interval, and 6-10 foot depth interval. Because of the depth of the 

landfill trench below borings IR27B04, -05, -06, -07, and -09 is deeper than 10 feet 

below ground surface (bgs), as seen in the seismic profiles, an addition soil core from 

each of these borings was collected from the 10-15 foot depth interval. 

Soil cores were delivered to an onsite sample preparation area. Each soil core was cut 

open length wise, screened for organic vapor using a photoionization detector (PID), and 

observed for the presence of burn ash and landfill debris. Soil was then described using 

the Unified Soil Classification System (USCS). Soil from each core was then collected 

for analyses as described below. 

• If organic vapors were detected with the PID in the soil core, then an 
aliquot of soil was collected from that location using an EnCore® sampler 
for (volatile organic compound) VOC analysis.  

• If organic vapors were not detected with the PID in the soil core, then an 
aliquot of soil was collected at the bottom of that core (2 feet, 6 feet, 10 
feet, or 15 feet) for VOC analysis.  

• Once the required volume of soil for VOC analysis had been collected, the 
core was observed for the presence of burn ash. If burn ash was observed 
in the soil core than soil immediately below the burn ash horizon was 
collected for dioxins and furans analysis. No burn ash was observed in any 
of the soil cores. 
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• The remaining soil volume from the soil core was then mixed together in a 
stainless steel bowl and the entire volume of soil collected in 4-ounce 
glass jars for the remainder of the required analyses. Refer to Section 3.8 
for a list of analyses. 

This process produced one soil sample from each depth interval within each boring (a 

total of three to four soil samples per boring depending on total depth of the boring). 

Boring logs are included in Appendix E. Figure 2, Generalized Geologic Cross-Section, 

shows the general subsurface lithology, sample depth intervals, the location of landfill 

debris and organic vapor (detected with a PID) across the site. 

On February 9, 2006, two additional soil borings (IR27B11 and IR27B12) were drilled 

for the collection of soil samples below the bottom of the landfill for chemical and 

geotechnical analyses. Soil borings IR27B11 and IR27B12 were drilled immediately 

adjacent to soil borings IR27B10 and IR27B01, respectively. Borings IR27B11 and 

IR27B12 were drilled with a hollow stem auger drill rig operated by Tri-County Drilling.  

3.4 EXPLORATORY SOIL BORING – DOWN HOLE CAMERA 

On October 20, 2006, a deep exploratory boring (IR27B13) was drilled within a few feet 

of IR27B02, as shown of Figures 2, 3, and 4. The purpose of this boring was to assess the 

potential depth of groundwater in the southern portion of the landfill and to assess 

geologic conditions below the landfill. The boring was drilled with an all-terrain hollow 

stem auger/air rotary drill rig operated by Tri-County Drilling. On November 9, 2006, a 

down hole camera was lowered down boring IR27B13. The down hole camera was used 

to map fracture patterns in the granitic rock. The down hole camera was operated by 

Colog. A copy of the down hole images are included in Appendix F. 

3.5 MONITORING WELL INSTALLATION 

Three groundwater monitoring wells were installed at IRP Site 27 from October 19 

through October 25, 2006. The monitoring wells were installed using and all-terrain 

hollow stem auger/air rotary drill rig operated by Tri-County Drilling. The locations of 

the monitoring wells are shown on Figures 2, 3, 4, 5 and 6. 
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The monitoring wells were constructed using 4-inch diameter Schedule 40 PVC. Table 1 

summarizes the depth of each monitoring well and the length of screen interval. Within 

each well a filter pack consisting of clean, graded silica sand (RME Monterey Sand #3) 

was placed into the annual space to a depth of approximately 2 feet above the top of the 

screen section. Prior to placing the transitional seal the well was surged using a vented 

surge block to facilitate maximum settling of the filter pack. Following surging the 

monitoring well was developed. Upon completion of well development additional filter 

pack sand was added to bring the level back up to approximately 2 feet above top of 

screen interval and then a five foot transitional seal consisting of bentonite chips was 

placed over the filter pack. The transitional seal was hydrated in each well with potable 

water. Bentonite grout extended from the top of the transitional seal to three feet bgs. 

Each well is completed with an above ground wellhead. Well completion diagrams are 

included in Appendix E. 

3.6 WATER LEVEL MEASURING AND GROUNDWATER SAMPLING 

Water levels were measured in each monitoring well prior to sampling on November 16, 

2006. Water levels were measured using an electronic water level indicator. Groundwater 

samples were collected from monitoring wells MW-1, MW-2, and MW-3 on November 

16, 2007. Each monitoring well was purged using low-flow methodology prior to 

collection of groundwater samples. Low-flow purging was accomplished by using a 

decontaminated bladder pump with dedicated tubing. Purging flow rates from 100 to 500 

milliliters per minute were measured with a plastic graduated cup. Water level drawdown 

was measured using an electronic water level meter. Field monitoring parameters 

(temperature, pH, oxidation-reduction potential, electrical conductivity, turbidity, and 

dissolved oxygen) were measured using a QED MP20D water quality meter equipped 

with a flow-through cell. Measurements were collected at approximately 3 minute 

intervals.  Purge flow rate, water level drawdown, and field monitoring parameters were 

recorded on well sampling forms (Appendix G).   
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Purging continued until three consecutive readings were within the following range: 

• Consecutive readings within ± 0.1 standard units for pH; 

• Consecutive readings within ± 1 degree Celsius (°C) for temperature; 

• Consecutive readings within ± 3 percent microhms per centimeter 
(µohms/cm) for specific conductance; 

• Consecutive readings within ± 10 millivolts for oxidation reduction 
potential; and 

• Consecutive readings within ± 10 percent for dissolve oxygen (milligrams 
per liter [mg/l]) 

• Consecutive readings within ± 10 percent for Turbidity (Nephelometric 
turbidity units [NTU]) 

Groundwater samples were collected from each well after indicator parameters stabilized. 

All samples were collected from the discharge end of the dedicated tubing and into 

appropriate laboratory prepared sample containers. Immediately following sample 

collection, each container was labeled and placed into resealable plastic bags. The 

samples were then placed into a sample cooler containing bagged ice. The chain-of-

custody (COC) form was completed during the collection of samples for each well. The 

samples were handled under standard COC procedures (either in possession of the person 

who sampled or locked in the field support vehicle). The sample coolers were transferred 

to a laboratory courier at the site for delivery to the analytical laboratory. The laboratory 

courier signed the COC at the time of pick-up. The COC forms are included in Appendix 

H, along with the analytical results and the third party data validation. 

3.7 SURVEYING 

On February 9, 2007, all boring locations, monitoring wells, and seismic transect lines at 

IRP Site 27 were surveyed by a licensed surveyor (E. Gary Chapman, LLP). The survey 

report is included as Appendix I. 
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3.8 LABORATORY ANALYSIS 

Soil and groundwater samples and field quality control (QC) samples (equipment rinsates 

[ER], source blank [SB]), and trip blanks [TB]), and laboratory QC sample (matrix spike 

[MS] and matrix spike duplicate [MSD]) were collected during the sampling events in 

accordance with the approved Work Plan (MARRS 2005). Samples were submitted to 

EMAX Laboratories, Inc. located in Torrance, CA for analysis.  EMAX is a State of 

California-certified and Naval Facilities Engineering Service Center-evaluated 

laboratory.  

Soil samples were analyzed for the following:  

• VOCs using U.S. Environmental Protection Agency (U.S. EPA) Method 
8260B; 

• Perchlorate using U.S. EPA Method 314.0; 

• Semi volatile organic compounds (SVOCs) using U.S. EPA Method 
8270C and 8270C SIM; 

• Explosives using U.S. EPA Method 8330; 

• Hydrazine using U.S. EPA Method SM 1385 

• Metals using U.S. EPA Method 6020A; 

• Mercury using U.S. EPA Method 7471A; 

• Hexavalent chromium using U.S. EPA Method 7196A; 

• Organics using U.S. EPA Method 8015B (including diesel, gasoline, 
motor oil, and stoddard solvent); 

• Pesticides using U.S. EPA Method 8081A; 

• Polychlorinated biphenyls (PCBs) using U.S. EPA Method 8082; 

• Inorganics using U.S. EPA Method 300.0 (including nitrate-N and nitrite-
N); 

• Ammonia using U.S. EPA Method 350.2; 

• TKN using U.S. EPA Method 351.3; 

• Sulfide using U.S. EPA Method 376.1; and, 

• pH using U.S. EPA Method 9045C. 
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Groundwater samples were analyzed for the following:  

• VOCs using U.S. EPA Method 8260B; 

• Perchlorate using U.S. EPA Method 314.0; 

• SVOCs using U.S. EPA Method 8270C and 8270C SIM; 

• Metals using U.S. EPA Method 6020A; 

• Mercury using U.S. EPA Method 7471A; 

• Hexavalent chromium using U.S. EPA Method 7196A; 

• Organics using U.S. EPA Method 8015B (including diesel and motor oil); 

• Pesticides using U.S. EPA Method 8081A; 

• PCBs using U.S. EPA Method 8082; 

• Inorganics using U.S. EPA Method 300.0 (including nitrate-N and nitrite-
N); 

• Ammonia using U.S. EPA Method 350.2; 

• TKN using U.S. EPA Method 351.3; 

• Sulfide using U.S. EPA Method 376.1; and, 

• pH using U.S. EPA Method 9045C. 
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4.0 SUMMARY OF RESULTS 

This section discusses the results of the seismic survey and the soil and groundwater 

sampling at IRP Site 27. 

4.1 SEISMIC REFRACTION RESULTS 

The seismic refraction survey measured the seismic velocities of sound waves and 

correlated the velocities to lithology. More competent rock yields higher velocities then 

does weathered bedrock or fill material. The seismic refraction data shows a clearly 

defined trench extending from near boring IR27B01 on the south end of the landfill to 

just past boring IR27B07 to the north. No trench is visible along seismic transect line No. 

8 (location of boring IR27B08) indicating the northern extend of the landfill. The seismic 

refraction data also clearly shows the width of the landfill. The seismic profiles are 

shown on Figures 2, 3, 4, 5 and 6 and the report is included in Appendix D. 

Seismic velocities within the trench measured from 1,400 feet per second (ft/s) to 2,200 

ft/s. This correlates to fill and/or unconsolidated material. Below the bottom of the 

landfill (10 to 15 feet below ground) seismic velocities increase from 2,200 ft/s to 7,000 

ft/s. Velocities greater than 3,000 ft/s correlate to weathered granitic material and 

unweathered granitic bedrock. 

4.2 SOIL SAMPLING AND DRILLING OBSERVATIONS 

This section discusses observation made during soil sampling activities on January 25, 

2006 and February 9, 2006. In addition, observation made during monitoring well 

installation, and drilling of the deep exploratory boring between October 19, 2006 and 

November 9, 2006. Soil and groundwater analytical results are presented in Sections 4.3 

and 4.4 respectively. 

On January 25, 2006, 10 soil borings were drilled at IRP Site 27. Borings IR27B01 

through IR27B8 were drilling along seismic transect lines 1 through 8, within the deepest 

part of the landfill trench. Seismic refraction transects and boring locations are shown on 
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Figures 2, 3, 4, 5 and 6. Boring IR27B09 was drilled between borings IR27B03 and 

IR27B04.  Boring IR27B10 was drilled at the northern extent of the landfill in an area not 

believed to contain any landfill debris (based on seismic refraction data and aerial 

photographs).  

On February 9, 2006, two additional soil borings (IR27B11 and IR27B12) were drilled 

for the collection of soil samples below the bottom of the landfill for chemical and 

geotechnical analyses. Soil borings IR27B11 and IR27B12 were drilled immediately 

adjacent to soil borings IR27B10 and IR27B01, respectively. Borings IR27B11 and 

IR27B12 were drilled with a hollow stem auger drill rig operated by Tri-County Drilling. 

Boring IR27B13 was drilled on October 20, 2006, adjacent to IR27B02. 

4.2.1 Landfill Debris 

Landfill debris was encountered in borings IR27B01 through IR27B07, IR27B09, 

IR27B13, and during drilling of monitoring well MW-2. The following is a description of 

the debris encountered in each boring from south to north. This information is also 

presented on Figure 2. 

• IR27B01: 2 to 6 feet - Paper, plastic, and newspaper debris; 10 feet – 
metal, cloth, and plastic debris. No debris encountered below 10 feet. 

• IR27B02: 2 feet – rubber debris; 6 feet – metal debris; 9 feet – organic 
vapor detected with PID. 

• IR27B13: 2 to 4 feet – hard and soft plastic, and asphalt debris; 10 feet – 
metal debris. No debris encountered below 9 feet. 

• IR27B03: 2 to 9 feet – Alternating layers of paper and plastic debris and 
soil. Each layer was approximately 6-inches thick. 

• IR27B09: 8 feet – Organic vapor detected with PID; 9 feet – hard plastic 
debris and plastic sheeting. No debris encountered below 9 feet. 

• IR27B04: 6 feet – paper and plastic debris. No debris encountered below 6 
feet. 

• IR27B05: 3 feet – non-organic debris; 6 to 10 feet – organic vapor 
detected with PID; 13 feet – plastic and wood debris. No debris 
encountered below 13 feet. 

• IR27B06: 3 feet – paper debris. No debris encountered below 3 feet. 
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• IR27B07: 4 feet – minor amounts of non-organic debris. No debris 
encountered below 4 feet. 

• MW-2: 8 feet – metal debris; 12 feet – wood and glass debris; 15 feet – 
large volume of wood debris (pine cone also encountered); 20 feet – metal 
debris 

Observations indicate that landfill debris was encountered throughout most of the landfill. 

Most of the debris was encountered between 2 and 10 feet bgs. However, debris was 

encountered to 20 feet during drilling of monitoring well MW-2. Because the debris was 

coming up in the soil cuttings while drilling with a HSA drill rig the exact depth is 

estimated. It is possible that debris is from shallower depth intervals and just coming up 

slower than the soil in the cuttings. 

It also appears that a relatively large volume of metal debris was disposed of at the 

landfill. Vehicle parts including fenders, wheel hubs, axles, and other related parts are 

visible at the surface of the landfill. In addition, the geophysical survey also indicated 

high concentrations of metals along all but one seismic transect line (refer to Figure 2 and 

Appendix D). 

4.2.2 Drilling for Geotechnical Samples 

The geotechnical samples were not collected because of poor sample recovery due to soil 

density. In both borings, drilling was very difficult. Soil cuttings were extremely hot to 

the touch, and blow counts of 50 blows for 2-inches (50/2) and 50/3 were encountered in 

each boring. Enough soil volume was collected from the shoe of the samples for chemical 

analysis. 

4.2.3 Exploratory Boring – Down Hole Camera 

HSA drilling began at 10:50 am on October 20, 2006. At 11:22 granitic rock was 

encountered at 23 feet bgs. The soil condition at this depth interval was dry. At this time 

the drill rig was converted to air rotary drilling. Drilling continued until approximately 

3:00 in the afternoon at which time the bottom of this boring was at 80 feet. Throughout 

the day the boring was sounded to assess if groundwater was entering the boring. The 
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boring remained dry at 80 feet. The boring remained open over the weekend. On the 

morning of October 23, 2006, approximately 1 foot of water was measured in the boring. 

The boring was drilled another 10 feet. Measured groundwater in the boring remained at 

approximately one foot. 

On November 9, 2006, a down-hole camera was used to map fracture patterns in the 

granitic rock. A copy of the borehole images is included in Appendix F. After remaining 

open for 17 days the measured groundwater in the boring was approximately 5 feet. The 

down hole camera provided images of fractures and allowed for the measurement of 

fracture dip direction and dip angle. In summary, 32 fractures were observed in the 

boring from approximately 28.5 feet to 84 feet. The dip direction and dip angle of the 

fractures were inconsistent. In addition, images indicate that fractures in the granitic rock 

are relatively small scale. Furthermore, none of the fractures appear to be producing 

water. 

4.3 SOIL ANALYTICAL RESULTS 

Soil samples were collected from thirteen borings and analyzed for the COPC presented 

in Section 3.8. Results of soil analytical results are presented in Table 2 and shown on 

Figure 3 and 4. The following is a discussion of the analytical results. 

4.3.1 RWQCB Emergent Compounds 

Emergent compounds, or compounds which have recently come to the attention of the 

environmental industry requiring evaluation, include perchlorate, n-nitrosodimethylamine 

(NDMA), 1,4-dioxane, 1,2,3-trichloropropane, hexavalent chromium, and 

polybrominated diphenyl ether (PBDE). Perchlorate is generally associated with rocket 

fuel and explosives. NDMA is generally a chemical used as an additive in liquid 

propellant fuel for rocket engines, but can also be formed inadvertently in a number of 

industrial processes. 1-4- dioxane is used as a stabilizer for chlorinated solvents, 

especially 1,1,1-trichloroethane, and other VOCs. 1,2,3-trichloropropane is a solvent that 

has primarily been used as a cleaning and degreasing agent, and a paint and varnish 
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remover. Hexavalent chromium is a heavy metal that has been used in industrial 

processes. PBDE is a flame retardant used in polyurethane foam, textiles, and plastic 

electronic casings. 

4.3.1.1 Perchlorate 

Perchlorate was not detected in any soil sample collected from IRP Site 27. The SSL 

(DAF=1) for perchlorate is 0.0019 mg/kg and the human health screening level and U.S. 

EPA Region 9 Residential PRG is 7.8 mg/kg. The maximum RL and maximum MDL for 

perchlorate were 0.0228 mg/kg and 0.0114 mg/kg, respectively. 

4.3.1.2 NDMA 

NDMA was not detected in any soil sample collected from IRP Site 27. The SSL 

(DAF=1) for NDMA is 0.00000029 mg/kg and the human health screening level and 

U.S. EPA Region 9 Residential PRG is 0.0095 mg/kg. The RL and MDL for NDMA was 

0.021 mg/kg and 0.010 mg/kg, respectively. 

4.3.1.3 1,4-Dioxane 

1,4-Dioxane was not detected in any soil samples collected from IRP Site 27. The SSL 

(DAF=1) for 1,4-Dioxane is 0.0012 mg/kg and the human health screening level and U.S. 

EPA Region 9 Residential PRG is 44 mg/kg. The RL and MDL for 1,4-Dioxane was 

0.052 mg/kg and 0.021 mg/kg, respectively. 

4.3.1.4 1,2,3-Trichloropropane 

1,2,3-trichloropropane was not detected in any soil samples collected from IRP Site 27. 

The SSL (DAF=1) for 1,2,3-trichloropropane is 0.0000028 mg/kg and the human health 

screening level and U.S. EPA Region 9 Residential PRG is 0.034 mg/kg. The RL and 

MDL for 1,2,3-trichloropropane was 0.000052 mg/kg and 0.000029 mg/kg, respectively. 
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4.3.1.5 Hexavalent Chromium 

Hexavalent chromium was detected in six soil samples collected from IRP Site 27. None 

of the detected concentrations exceeded the SSL (DAF=1) or the human health screening 

level. The soil samples were collected from IR27B06 (2-6, 6-10, and the 10-15 foot depth 

intervals), IR27B08 (6-10 foot depth interval), and IR27B10 (2-6 and 6-10 foot depth 

intervals). Concentrations ranged from 0.552 mg/kg at IR27B08 (6-10 foot) to 1.55 

mg/kg at IR27B06 (6-10 foot). The SSL (DAF=1) for Hexavalent chromium is 2 mg/kg 

and the human health screening level and U.S. EPA Region 9 Residential PRG is 30 

mg/kg. The RL and MDL for Hexavalent chromium was 0.42 mg/kg and 0.21 mg/kg, 

respectively. 

4.3.1.6 PBDE 

PBDE was detected in forty seven soil samples collected from borings IR27B01, -02, -03, 

-04, -05, -06, -09, and -12 at IRP Site 27. Concentrations ranged from 0.0036J (estimated 

concentration) mg/kg in IR27B01 (0 to 2 foot depth interval) to 0.022 mg/kg in IR27B03 

(2-6 foot depth interval). Detected concentrations of PBDE congeners exceed the SSL 

(DAF=1) in borings IR27B01, -02, -03, -05, and -06. The SSL (DAF=1) for PBDE is 

0.000098 mg/kg and the human health screening level and U.S. EPA Region 9 

Residential PRG is 0.043 mg/kg. The RL and MDL for PBDE was 0.001 mg/kg and 

0.00052 mg/kg, respectively. 

4.3.2 VOCs 

1,2,4-trimethylbenzene and 1,4-dichlorobenzene were the only two VOCs detected at IRP 

Site 27. 1,2,4-trimethylbenzene was detected in boring IR27B12 at 15 feet at an estimated 

concentration of 0.0022J mg/kg. 1,4-dichlorobenzene was detected in boring IR27B05 at 

the 10 to 15 foot depth interval at a concentration of 0.011 mg/kg. 

There is no established SSL (DAF=1) for trimethylbenzene. The human health screening 

level and U.S. EPA Region 9 Residential PRG for 1,2,4-trimethylbenezene is 5.2 mg/kg. 
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The SSL (DAF=1) for 1,4-dichlorobenzene is 0.1 mg/kg, and the U.S. EPA Region 9 

Residential PRG 3.4 mg/kg. 

4.3.3 SVOCs 

The follow SVOCs were detected in one or more samples collected from IRP Site 27. 

• Bis(2-ethylhexyl)phthalate 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Benzo(g,h,i)perylene 

• Fluoranthene 

• Phenanthrene 

• Pyrene 

• Hydrazine 

• Pentachlorophenol 

4.3.3.1 Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate was detected in borings IR27B01, -03, -05, -09, -12, and -13 

at concentrations ranging from 0.19J mg/kg in IR27B05 (10-15 foot depth interval) to 

100 mg/kg in IR27B05 (2-6 foot depth interval). None of the detected concentrations 

exceeded the SSL (DAF=1). Only one sample exceeded the human health screening 

level. The SSL (DAF=1) for bis(2-ethylhexyl)phthalate is 540 mg/kg. The human health 

screening level and U.S. EPA Region 9 Residential PRG for bis(2-ethylhexyl)phthalate is 

35 mg/kg. 

4.3.3.2 Benzo(a)anthracene 

Benzo(a)anthracene was detected in two soil samples collected from IRP Site 27. None of 

the detected concentrations exceeded the SSL (DAF=1) or the human health screening 

level. Reported concentrations were 0.013J mg/kg in IR27B01 (2-6 foot depth interval) 

and 0.027 mg/kg in IR27B09 (6-10 foot depth interval). The SSL (DAF=1) for 
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benzo(a)anthracene is 0.08 mg/kg. The human health screening level and U.S. EPA 

Region 9 Residential PRG for benzo(a)anthracene is 0.62 mg/kg. 

4.3.3.3 Benzo(a)pyrene 

Benzo(a)pyrene was detected in one soil sample collected from IRP Site 27. The detected 

concentration did not exceed the SSL (DAF=1) or the human health screening level. 

Reported concentration was 0.03 mg/kg in IR27B09 (6-10 foot depth interval). The SSL 

(DAF=1) for benzo(a)pyrene is 0.4 mg/kg. The human health screening level and U.S. 

EPA Region 9 Residential PRG for benzo(a)pyrene is 0.062 mg/kg. 

4.3.3.4 Benzo(b)fluoranthene 

Benzo(b)fluoranthene was detected in one soil sample collected from IRP Site 27. The 

detected concentration did not exceed the SSL (DAF=1) or the human health screening 

level. Reported concentration was 0.041 mg/kg in IR27B09 (6-10 foot depth interval). 

The SSL (DAF=1) for benzo(b)fluoranthene is 0.2 mg/kg. The human health screening 

level and U.S. EPA Region 9 Residential PRG for benzo(b)fluoranthene is 0.62 mg/kg. 

4.3.3.5 Benzo(g,h,i)perylene 

Benzo(g,h,i)perylene was detected in two soil samples collected from IRP Site 27. None 

of the detected concentrations exceeded the SSL (DAF=1) or the human health screening 

level. Reported concentrations were 0.012J mg/kg in IR27B01 (2-6 foot depth interval) 

and 0.021 mg/kg in IR27B09 (6-10 foot depth interval). The SSL (DAF=1) for 

benzo(g,h,i)perylene is 210 mg/kg. The human health screening level and U.S. EPA 

Region 9 Residential PRG for benzo(g,h,i)perylene is 230 mg/kg. 

4.3.3.6 Fluoranthene 

Fluoranthene was detected in two soil samples collected from IRP Site 27. None of the 

detected concentrations exceeded the SSL (DAF=1) or the human health screening level. 

Reported concentrations were 0.022 mg/kg in IR27B01 (2-6 foot depth interval) and 

0.059 mg/kg in IR27B09 (6-10 foot depth interval). The SSL (DAF=1) for fluoranthene 
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is 210 mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG 

for fluoranthene is 2300 mg/kg. 

4.3.3.7 Phenanthrene 

Phenanthrene was detected in two soil samples collected from IRP Site 27. None of the 

detected concentrations exceeded the SSL (DAF=1) or the human health screening level. 

Reported concentrations were 0.012J mg/kg in IR27B01 (2-6 foot depth interval) and 

0.036 mg/kg in IR27B09 (6-10 foot depth interval). The SSL (DAF=1) for phenanthrene 

is 210 mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG 

for phenanthrene is 230 mg/kg. 

4.3.3.8 Pyrene 

Pyrene was detected in two soil samples collected from IRP Site 27. None of the detected 

concentrations exceeded the SSL (DAF=1) or the human health screening level. Reported 

concentrations were 0.024 mg/kg in IR27B01 (2-6 foot depth interval) and 0.061 mg/kg 

in IR27B09 (6-10 foot depth interval). The SSL (DAF=1) for pyrene is 210 mg/kg. The 

human health screening level and U.S. EPA Region 9 Residential PRG for pyrene is 2300 

mg/kg. 

4.3.3.9 Hydrazine 

Hydrazine was detected in eight soil samples collected from IRP Site 27 at concentrations 

ranging from 0.155 mg/kg in IR27B05 (0-2 foot depth interval) to 0.221 mg/kg in 

IR27B01 (6-10 foot depth interval). All detected concentrations exceeded the SSL 

(DAF=1) and five of the samples exceeded the human health screening level. The SSL 

(DAF=1) for hydrazine is 0.0000045 mg/kg. The human health screening level and U.S. 

EPA Region 9 Residential PRG for hydrazine is 0.16 mg/kg. 

4.3.3.10 Pentachlorophenol 

Pentachlorophenol was detected in one soil sample collected from IRP Site 27. The 

detected concentration exceeded the SSL (DAF=1) but did not exceed the human health 
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screening level. Reported concentration was 0.03J mg/kg in IR27B04 (2-6 foot depth 

interval). The SSL (DAF=1) for pentachlorophenol is 0.001 mg/kg. The human health 

screening level and U.S. EPA Region 9 Residential PRG for pentachlorophenol is 3 

mg/kg. 

4.3.4 Explosives 

No explosive compounds were detected in any soil samples collected from IRP Site 27. 

4.3.5 Pesticides 

The follow pesticides were detected in one or more soil samples collected from IRP Site 

27. 

• 4-4’-DDD 

• 4-4’-DDE 

• 4-4’-DDT 

• Alpha-Chlordane 

• Gamma-Chlordane 

• Beta-BHC 

• Deta-BHC 

• Gamma-BHC 

• Dieldrin 

• Endosulfan sulfate 

• Endrin Aldehyde 

• Endrin Ketone 

• Heptachlor 

• Heptachlor epoxide 

• Aldrin 
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4.3.5.1 4-4’-DDD 

4-4’-DDD was detected in five soil samples collected from three borings at IRP Site 27. 

None of the detected concentrations exceeded the SSL (DAF=1) or the human health 

screening level. Reported concentrations ranged from 0.0019 mg/kg in IR27B12 (15 foot 

depth interval) to 0.01J mg/kg in IR27B01 (6-10 foot depth interval). The SSL (DAF=1) 

for 4-4’-DDD is 0.8 mg/kg. The human health screening level and U.S. EPA Region 9 

Residential PRG for 4-4’-DDD is 2.4 mg/kg. 

4.3.5.2 4-4’-DDE 

4-4’-DDE was detected in thirteen soil samples collected from nine borings at IRP Site 

27. None of the detected concentrations exceeded the SSL (DAF=1) or the human health 

screening level. Reported concentrations ranged from 0.0022J mg/kg in IR27B12 (15 

foot depth interval) to 0.14 mg/kg in IR27B03 (6-10 foot depth interval). The SSL 

(DAF=1) for 4-4’-DDE is 3 mg/kg. The human health screening level and U.S. EPA 

Region 9 Residential PRG for 4-4’-DDE is 1.7 mg/kg. 

4.3.5.3 4-4’-DDT 

4-4’-DDT was detected in eight soil samples collected from five borings at IRP Site 27. 

None of the detected concentrations exceeded the SSL (DAF=1) or the human health 

screening level. Reported concentrations ranged from 0.0034 mg/kg in IR27B04 (6-10 

foot depth interval) to 0.22 mg/kg in IR27B03 (6-10 foot depth interval). The SSL 

(DAF=1) for 4-4’- DDT is 2 mg/kg. The human health screening level and U.S. EPA 

Region 9 Residential PRG for 4-4’- DDT is 1.7 mg/kg. 

4.3.5.4 Alpha-Chlordane 

Alpha-chlordane was detected in five soil samples collected from three borings at IRP 

Site 27. None of the detected concentrations exceeded the SSL (DAF=1) or the human 

health screening level. Reported concentrations ranged from 0.0034 mg/kg in IR27B01 

(6-10 foot depth interval) to 0.11 mg/kg in IR27B12 (10-15 foot depth interval). The SSL 
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(DAF=1) for Alpha-chlordane is 0.5 mg/kg. The human health screening level and U.S. 

EPA Region 9 Residential PRG for Alpha-chlordane is 1.6 mg/kg. 

4.3.5.5 Gamma-Chlordane 

Gamma-chlordane was detected in ten soil samples collected from five borings at IRP 

Site 27. None of the detected concentrations exceeded the SSL (DAF=1) or the human 

health screening level. Reported concentrations ranged from 0.0011J mg/kg in IR27B06 

(10-15 foot depth interval) to 0.097 mg/kg in IR27B12 (10-15 foot depth interval). The 

SSL (DAF=1) for gamma-chlordane is 0.5 mg/kg. The human health screening level and 

U.S. EPA Region 9 Residential PRG for gamma-chlordane is 1.6 mg/kg. 

4.3.5.6 Beta-BHC 

Beta-BHC was detected in five soil samples collected from five borings at IRP Site 27. 

All of the detected concentrations exceeded the SSL (DAF=1) but none of the detected 

concentrations exceeded the human health screening level. Reported concentrations 

ranged from 0.0012J mg/kg in IR27B05 (10-15 foot depth interval) to 0.014J mg/kg in 

IR27B03 (2-6 foot depth interval). The SSL (DAF=1) for beta-BHC is 0.0010 mg/kg. 

The human health screening level and U.S. EPA Region 9 Residential PRG for beta-BHC 

is 0.32 mg/kg. 

4.3.5.7 Delta-BHC 

Delta-BHC was detected in one soil sample collected from IR27B12 (10-15 foot depth 

interval) at a concentration of 0.0018 mg/kg. The detected concentration exceeded the 

SSL (DAF=1) but did not exceed the human health screening level. The SSL (DAF=1) 

for delta-BHC is 0.0001 mg/kg. The human health screening level and U.S. EPA Region 

9 Residential PRG for delta-BHC is 0.32 mg/kg. 

4.3.5.8 Gamma-BHC 

Gamma-BHC was detected in five soil samples collected from four borings at IRP Site 

27. All of the detected concentration exceeded the SSL (DAF=1) but none exceed the 
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human health screening level. Reported concentrations ranged from 0.00066J mg/kg in 

IR27B06 (2-6 foot depth interval) to 0.11 mg/kg in IR27B02 (6-10 foot depth interval). 

The SSL (DAF=1) for gamma-BHC is 0.0005 mg/kg. The human health screening level 

and U.S. EPA Region 9 Residential PRG for gamma-BHC is 0.44 mg/kg. 

4.3.5.9 Dieldrin 

Dieldrin was detected in twelve soil samples collected from six borings at IRP Site 27. 

All of the detected concentrations exceeded the SSL (DAF=1) but only two of the 

detected concentrations exceeded the human health screening level. Reported 

concentrations ranged from 0.0015J mg/kg in IR27B05 (6-10 foot depth interval) to 0.16 

mg/kg in IR27B02 (6-10 foot depth interval). The SSL (DAF=1) for dieldrin is 0.0002 

mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG for 

dieldrin is 0.03 mg/kg. 

4.3.5.10 Endosulfan Sulfate 

Endosulfan sulfate was detected in five soil samples collected from four borings at IRP 

Site 27. None of the detected concentrations exceeded the SSL (DAF=1) or the human 

health screening level. Reported concentrations ranged from 0.0019J mg/kg in IR27B03 

(6-10 foot depth interval) to 0.0047J mg/kg in IR27B01 (2-6 foot depth interval). The 

SSL (DAF=1) for endosulfan sulfate is 0.9 mg/kg. The human health screening level and 

U.S. EPA Region 9 Residential PRG for endosulfan sulfate is 370 mg/kg. 

4.3.5.11 Endrin Aldehyde 

Endrin aldehyde was detected in eight soil samples collected from five borings at IRP 

Site 27. All of the detected concentrations exceeded the SSL (DAF=1) but none of the 

detected concentrations exceeded the human health screening level. Reported 

concentrations ranged from 0.0015J mg/kg in IR27B09 (10-15 foot depth interval) to 

0.11 mg/kg in IR27B02 (6-10 foot depth interval). The SSL (DAF=1) for endrin aldeyhye 

is 0.05 mg/kg. The human health screening level and U.S. EPA Region 9 Residential 

PRG for endrin aldeyhye is 1.8 mg/kg. 



 

SITE INSPECTION REPORT  February 2009 
IRP SITE 27 
NAVWPNSTA SEAL BEACH DET. FALLBROOK 
 

32

4.3.5.12 Endrin Ketone 

Endrin ketone was detected in nine soil samples collected from four borings at IRP Site 

27. None of the detected concentrations exceeded the SSL (DAF=1) or the human health 

screening level. Reported concentrations ranged from 0.0016J mg/kg in IR27B09 (10-15 

foot depth interval) to 0.019J mg/kg in IR27B01 (6-10 foot depth interval). The SSL 

(DAF=1) for endrin ketone is 0.05 mg/kg. The human health screening level and U.S. 

EPA Region 9 Residential PRG for endrin ketone is 1.8 mg/kg. 

4.3.5.13 Heptachlor 

Heptachlor was detected in three soil samples collected from three borings at IRP Site 27. 

None of the detected concentrations exceeded the SSL (DAF=1) or the human health 

screening level. Reported concentrations ranged from 0.00067J mg/kg in IR27B06 (6-10 

foot depth interval) to 0.0017J mg/kg in IR27B12 (15 foot depth interval). The SSL 

(DAF=1) for heptachlor is 1 mg/kg. The human health screening level and U.S. EPA 

Region 9 Residential PRG for heptachlor is 0.11 mg/kg. 

4.3.5.14 Heptachlor Epoxide 

Heptachlor epoxide was detected in nine soil samples collected from seven borings at 

IRP Site 27. None of the detected concentrations exceeded the SSL (DAF=1) but three of 

the detected concentrations exceeded the human health screening level. Reported 

concentrations ranged from 0.0018 mg/kg in IR27B04 (6-10 foot depth interval) to 0.44 

mg/kg in IR27B02 (6-10 foot depth interval). The SSL (DAF=1) for heptachlor epoxide 

is 1 mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG 

for heptachlor epoxide is 0.053 mg/kg. 

4.3.5.15 Aldrin 

Aldrin was detected in five soil samples collected from four borings at IRP Site 27. Two 

of the samples exceeded the SSL (DAF=1) and the human health screening level. 

Reported concentrations ranged from 0.0037 mg/kg in IR27B04 (6-10 foot depth 
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interval) to 0.4 mg/kg in IR27B02 (2-6 foot depth interval). The SSL (DAF=1) for aldrin 

is  0.02 mg/kg. The human health screening level and U.S. EPA Region 9 Residential 

PRG for aldrin is 0.029 mg/kg. 

4.3.6 PCBs 

The follow PCBs were detected in one or more soil samples collected from IRP Site 27. 

• PCB-1016 

• PCB-1248 

• PCB-1260 

• PCB-1254 

4.3.6.1 PCB-1016 

PCB-1016 was detected in nine soil samples collected from six borings at IRP Site 27. 

Three of the detected concentrations exceeded the SSL (DAF=1) and four of the detected 

concentrations exceeded the human health screening level. Reported concentrations 

ranged from 0.079 mg/kg in IR27B06 (10-15 foot depth interval) to 21 mg/kg in 

IR27B02 (6-10 foot depth interval). The SSL (DAF=1) for PCB-1016 is 1.60 mg/kg. The 

human health screening level and U.S. EPA Region 9 Residential PRG for PCB-1016 is 

3.9 mg/kg. 

4.3.6.2 PCB-1248 

PCB-1248 was detected in fourteen soil samples collected from seven borings at IRP Site 

27. Three of the detected concentrations exceeded the SSL (DAF=1) and twelve of the 

detected concentrations exceeded the human health screening level. Reported 

concentrations ranged from 0.083 mg/kg in IR27B06 (10-15 foot depth interval) to 14 

mg/kg in IR27B02 (6-10 foot depth interval). The SSL (DAF=1) for PCB-1248 is 1.60 

mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG for 

PCB-1248 is 0.22 mg/kg. 
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4.3.6.3 PCB-1260 

PCB-1260 was detected in eleven soil samples collected from five borings at IRP Site 27. 

None of the detected concentrations exceeded the SSL (DAF=1) Seven of the detected 

concentrations exceeded the human health screening level. Reported concentrations 

ranged from 0.047J mg/kg in IR27B12 (15 foot depth interval) to 1.5 mg/kg in IR27B02 

(6-10 foot depth interval). The SSL (DAF=1) for PCB-1260 is 1.60 mg/kg. The human 

health screening level and U.S. EPA Region 9 Residential PRG for PCB-1260 is 0.22 

mg/kg. 

4.3.6.4 PCB-1254 

PCB-1254 was detected in one soil sample collected from IR27B05 (6-10 foot depth 

interval) at a concentration of 0.08 mg/kg. The detected concentration did not exceed the 

SSL (DAF=1) or the human health screening level. The SSL (DAF=1) for PCB-1254 is 

1.60 mg/kg. The human health screening level and U.S. EPA Region 9 Residential PRG 

for PCB-1254 is 0.22 mg/kg. 

4.3.7 Metals 

A Total of 21 metals were analyzed for in soil at IRP Site 27. All metals were detected in 

one or more soil samples with the exception of molybdenum, selenium, and thallium. The 

following lists metal with detected concentrations that exceed background. Background 

concentrations are discussed further in the Human Health Risk Assessment. 

• Aluminum: Maximum detected concentration of 26,900 mg/kg. 
Background concentration is 20,899 mg/kg. Number of samples exceeding 
background = 1. 

• Arsenic: Maximum detected concentration of 28.4 mg/kg. Background 
concentration is 4.25 mg/kg. Number of samples exceeding background = 
1. 

• Cadmium: Maximum detected concentration of 1.63 mg/kg. Background 
concentration is 1.52 mg/kg. Number of samples exceeding background = 
1. 
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• Chromium (total): Maximum detected concentration of 125 mg/kg. 
Background concentration is 32.6 mg/kg. Number of samples exceeding 
background = 13. 

• Cobalt: Maximum detected concentration of 14.3 mg/kg. Background 
concentration is 12.8 mg/kg. Number of samples exceeding background = 
1. 

• Copper: Maximum detected concentration of 54 mg/kg. Background 
concentration is 26 mg/kg. Number of samples exceeding background = 7. 

• Lead: Maximum detected concentration of 74.9 mg/kg. Background 
concentration is 21.7 mg/kg. Number of samples exceeding background = 
11. 

• Magnesium: Maximum detected concentration of 11,400 mg/kg. 
Background concentration is 10,501 mg/kg. Number of samples exceeding 
background = 1. 

• Nickel: Maximum detected concentration of 40.7 mg/kg. Background 
concentration is 20.2 mg/kg. Number of samples exceeding background = 
2. 

• Vanadium: Maximum detected concentration of 80.1 mg/kg. Background 
concentration is 69.4 mg/kg. Number of samples exceeding background = 
3. 

• Zinc: Maximum detected concentration of 181 mg/kg. Background 
concentration is 104 mg/kg. Number of samples exceeding background = 
3. 

• Mercury: Maximum detected concentration of 0.181 mg/kg. Background 
concentration is 0.06 mg/kg. Number of samples exceeding background = 
3. 

4.3.8 Tributyltin 

Tributyltin was analyzed for in soil samples collected from IRP Site 27. Tributyltin was 

not detected in any soil sample. There is no established SSL (DAF=1) for tributyltin. 

There is no established human health screening level or U.S. EPA Region 9 Residential 

PRG for tributyltin. 
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4.3.9 Total Petroleum Hydrocarbons 

Total petroleum hydrocarbons were analyzed for in soil samples collected from IRP Site 

27. TPHs included gasoline, Stoddard solvent, diesel, and motor oil. The following is a 

discussion of each compound. 

4.3.9.1 Gasoline 

Gasoline was not detected in any soil sample collected from IRP Site 27. 

4.3.9.2 Stoddard Solvent 

Stoddard solvent was detected in four soil samples collected from three borings at IRP 

Site 27. Reported concentrations ranged from 0.93 mg/kg in IR27B05 (2-6 foot depth 

interval) to 3 mg/kg in IR27B12 (15 foot depth interval). There is no established SSL 

(DAF=1) or human health screening level and U.S. EPA Region 9 Residential PRG for 

Stoddard solvent. 

4.3.9.3 Diesel 

Diesel was detected in twenty two soil samples collected from nine borings at IRP Site 

27. Reported concentrations ranged from 5.5J mg/kg in IR27B05 (0-2 foot depth interval) 

to 550 mg/kg in IR27B02 (6-10 foot depth interval). There is no established SSL 

(DAF=1) or human health screening level and U.S. EPA Region 9 Residential PRG for 

diesel. 

4.3.9.4 Motor Oil 

Motor oil was detected in twenty three soil samples collected from nine borings at IRP 

Site 27. Reported concentrations ranged from 8.3J mg/kg in IR27B11 (15 foot depth 

interval) to 4,800 mg/kg in IR27B02 (6-10 foot depth interval). There is no established 

SSL (DAF=1) or human health screening level and U.S. EPA Region 9 Residential PRG 

for diesel. 
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4.4 GROUNDWATER ANALYTICAL RESULTS 

Groundwater samples were collected from three monitoring wells and analyzed for the 

COPC presented in Section 3.8. Results of groundwater analytical results are presented in 

Table 3 and shown on Figure 5. Since a risk assessment of groundwater was not a task 

identified in the approved workplan the comparison of contaminant concentrations in 

groundwater to MCLs is used as a screening tool and is not applicable to risk assessment.  

The following is a discussion of the analytical results.   

4.4.1 RWQCB Emergent Compounds 

Emergent compounds include perchlorate, NDMA, 1,4-dioxane, 1,2,3-trichloropropane, 

hexavalent chromium, and PBDE. These are the same compounds listed and described in 

Section 4.3.1. 

4.4.1.1 Perchlorate 

Perchlorate was not detected in any of the groundwater samples collected from IRP Site 

27. There is no established Maximum Contaminant Level (MCL) for perchlorate, 

however; an Action Level (AL) of 6 micrograms per liter (µg/l) has been set by the 

California Department of Health Services (DHS). The RL and MDL for perchlorate are 

2.0 µg/l and 0.50 µg/l, respectively. 

4.4.1.2 NDMA 

NDMA was detected in monitoring MW-2 at a concentration of 0.0033 µg/l. There is no 

established MCL or AL for NDMA. The RL and MDL for NDMA are 0.0020 µg/l and 

0.00054 µg/l, respectively. 

4.4.1.3 1,4-Dioxane 

1,4-Dioxane was not detected in any of the groundwater samples collected from IRP Site 

27. The MCL for 1,4-dioxane is 2 µg/l. The RL and MDL for 1,4-dioxane are 1.9 µg/l 

and 0.94 µg/l, respectively. 
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4.4.1.4 1,2,3-Trichloropropane 

1,2,3-Trichloropropane was not detected in any of the groundwater samples collected 

from IRP Site 27. The MCL for 1,2,3-trichloropropane is 0.005 µg/l. The RL and MDL 

for 1,2,3-trichloropropane are 0.005 µg/l and 0.0025 µg/l, respectively. 

4.4.1.5 Hexavalent Chromium 

Hexavalent chromium was not detected in any of the groundwater samples collected from 

IRP Site 27. There is no established MCL for hexavalent chromium, however; an AL of 

50 µg/l has been set by the DHS. The RL and MDL for hexavalent chromium are 0.01 

µg/l and 0.005 µg/l, respectively. 

4.4.1.6 PBDE 

PBDE was not detected in any of the groundwater samples collected from IRP Site 27. 

There is no established MCL or AL for PBDE. The RL and MDL for PBDE are 0.047 

µg/l and 0.024 µg/l, respectively. 

4.4.2 VOCs 

VOCs were not detected in any of the groundwater samples collected from IRP Site 27. 

4.4.3 SVOCs 

SVOCs (with the exception of NDMA in MW-2) were not detected in any of the 

groundwater samples collected from IRP Site 27. 

4.4.4 Pesticides 

Pesticides were not detected in any of the groundwater samples collected from IRP Site 

27. 

4.4.5 PCBs 

PCBs were not detected in any of the groundwater samples collected from IRP Site 27. 
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4.4.6 Total Petroleum Hydrocarbons 

TPHs were analyzed for in all groundwater samples collected from IRP Site 27. TPH 

included diesel, and motor oil. Diesel and motor oil were detected in monitoring well 

MW-2 at concentrations of 0.25J µg/l and 0.14J µg/l, respectively. 

4.4.7 Metals 

A Total of 21 metals were analyzed for in groundwater samples from IRP Site 27. All 

metals were detected in one or more groundwater samples with the exception of 

beryllium, cadmium, silver, and thallium. The metals with detected concentrations above 

MCLs in one or more monitoring wells include: 

• Aluminum: Detected in all three monitoring wells with concentrations 
exceeding the MCL.  These concentrations range from 1,380 µg/l to 6,250 
µg/l. MCL is 100 µg/l.  

• Iron: Detected in all three monitoring wells with concentrations exceeding 
the MCL.  These concentrations range from 1,670 µg/l to 7,900 µg/l. MCL 
is 300 µg/l.  

• Manganese: Detected in all three monitoring wells with concentrations 
exceeding the MCL.  These concentrations range from 77 µg/l to 2,070 
µg/l. MCL is 50 µg/l. 
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4.5 GROUNDWATER ELEVATION AND FLOW DIRECTION 

Water levels were measured in each monitoring well prior to sampling on November 16, 

2006. The location of the monitoring wells, calculated groundwater flow direction, and 

groundwater gradient are shown on Figure 5 and Figure 6. At the northern portion of the 

landfill (topographically the lower portion of the site) groundwater elevations in the 

monitoring wells range from 583.59 feet above mean sea level (msl) in MW-1 and 581.26 

feet above msl in MW-3. At this portion of the landfill groundwater is flowing to the 

north north-west with a gradient of 0.0072 feet/foot.  

During drilling of a deep exploratory boring (IR27B13) in the southern portion of the 

landfill (topographically high portion of the landfill) granitic bedrock was encountered at 

23 feet bgs.  Soil conditions were dry and no indication of groundwater was noted.  The 

hollow stem drill rig was converted over to air rotary and the boring was advanced to a 

depth of 80 feet bgs.  Throughout the day the boring was sounded for the presence of 

water and none was noted.  This boring remained open over the weekend and when 

sounded again on Monday approximately 1 foot of water was noted in the bottom of the 

boring.  The boring was advanced an additional 10 feet to a total depth of approximately 

90 feet bgs. Seventeen days later approximately 5 feet of water was noted in the boring.  

Based on the length of time to accumulate water in the boring a monitoring well was not 

installed.      

Groundwater depth and elevations are presented in Table 4. A more detailed discussion 

of hydrogeologic characteristics at IRP Site 27 is presented in Section 5.3.  
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5.0 DATA EVALUATION 

This section presents an evaluation of the data collected from this soil and groundwater 

investigation at IRP Site 27. The data evaluation was performed to address the decision 

rules developed in the Work Plan (MARRS 2005) in accordance with the U.S. EPA 

seven-step DQO process (U.S. EPA 1994). 

5.1 EVALUATION OF SOIL ANALYTICAL DATA 

Soil samples were collected from IRP Site 27 and analyzed for the constituents presented 

in Section 3.8.  Analytical results are presented in Table 2 and shown on Figures 3 and 4. 

5.1.1 Emergent Compounds In Soil 

Of the six emergent compounds analyzed for in soil, only hexavalent chromium and 

PBDE were detected. Hexavalent chromium was detected in six soil samples with a 

maximum concentration of 0.552 mg/kg. This is below the SSL (DAF=1) of 2 mg/kg and 

below the U.S. EPA Region 9 residential PRG of 30 mg/kg. PBDEs were detected in 47 

soil samples with a maximum concentration of 0.022 mg/kg. All detected concentrations 

were above the SSL (DAF=1) of 0.000098 mg/kg. However, the RL and MDL for PBDE 

congeners were above the SSL (DAF=1). Detected concentrations of PBDE did not 

exceed the U.S. EPA Region 9 residential PRG of 0.043 mg/kg. 

5.1.2 Remaining Analytical Suite In Soil 

5.1.2.1 Explosives and Tributyltins in Soil 

No explosives or tributyltins were detected in any soil sample collected from IRP Site 27. 

5.1.2.2 VOCs in Soil 

1,2,4-trimethylbenzene and 1,4-dichlorobenzene were the only two VOCs detected at IRP 

Site 27. 1,2,4-trimethylbenzene was detected in boring IR27B12 at 15 feet at an estimated 
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concentration of 0.0022J mg/kg. 1,4-dichlorobenzene was detected in boring IR27B05 at 

the 10 to 15 foot depth interval at a concentration of 0.011 mg/kg. 

There is no established SSL (DAF=1) for trimethylbenzene. The human health screening 

level and U.S. EPA Region 9 Residential PRG for 1,2,4-trimethylbenezene are 5.2 

mg/kg. The SSL (DAF=1) for 1,4-dichlorobenzene is 0.1 mg/kg, and the U.S. EPA 

Region 9 Residential PRG 3.4 mg/kg. 

5.1.2.3 SVOCs in Soil 

Ten SVOCs were detected in one or more soil samples from IRP Site 27. However, only 

bis(2-ethylhexyl)phthalate, hydrazine, and pentachlorophenol were detected at 

concentrations exceeding either their respective SSL (DAF=1) and/or U.S. EPA Region 9 

residential PRGs.  

• bis(2-ethylhexyl)phthalate: No detected concentrations of bis(2-
ethylhexyl)phthalate exceeded the SSL (DAF=1) of 540 mg/kg, and only 
one detected concentration exceeded its U.S. EPA Region 9 residential 
PRG of 35 mg/kg.  

• hydrazine: Detected in eight soil samples all at concentrations exceeding 
the SSL (DAF=1) of 0.0000045 mg/kg. Five detected concentrations 
exceeded its U.S. EPA Region 9 residential PRG of 0.16 mg/kg. 

• pentachlorophenol: Detected in one sample at a concentration of 0.03J 
mg/kg. This exceeds the SSL (DAF=1) of 0.001 mg/kg but is below the 
U.S. EPA Region 9 residential PRG of 3 mg/kg. 

5.1.2.4 Pesticides in Soil 

Fifteen pesticides were detected in one or more soil samples from IRP Site 27. However, 

only beta-BHC, delta-BHC, gamma-BHC, dieldrin, endrin aldehyde, heptachlor epoxide, 

and aldrin were detected at concentrations exceeding either their respective SSL 

(DAF=1) and/or U.S. EPA Region 9 residential PRGs.  

• Beta-BHC: Detected in five soil samples, all at a concentrations exceeding 
the SSL (DAF=1) of 0.0010 mg/kg. No detected concentration exceeded 
its U.S. EPA Region 9 residential PRG of 0.32 mg/kg. 
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• Delta-BHC: Detected in one soil sample. Detected concentration exceeded 
the SSL (DAF=1) of 0.0001 mg/kg. Did not exceed its U.S. EPA Region 9 
residential PRG of 0.32 mg/kg. 

• Gamma-BHC: Detected in five soil samples, all at a concentrations 
exceeding the SSL (DAF=1) of 0.0005 mg/kg. No detected concentration 
exceeded its U.S. EPA Region 9 residential PRG of 0.44 mg/kg. 

• Dieldrin: Detected in twelve soil samples, all at a concentration exceeding 
the SSL (DAF=1) of 0.0002 mg/kg. Only two samples collected from 
IR27B02 exceeded the U.S. EPA Region 9 residential PRG of 0.03 mg/kg. 

• Endrin aldehyde: Detected in eight soil samples with only one 
concentration in IR27B02 (6 to 10 foot depth interval) exceeding the SSL 
(DAF=1) of 0.05 mg/kg. No samples exceeded the U.S. EPA Region 9 
residential PRG of 1.8 mg/kg. 

• Heptachlor epoxide: Detected in nine soil samples. No samples exceeded 
the SSL (DAF=1) of 1 mg/kg. Three samples, two from IR27B02 and one 
from IR27B09 exceeded the U.S. EPA Region 9 residential PRG of 0.053 
mg/kg. 

• Aldrin: Detected in five soil samples. Two samples from IR27B02 
exceeded the SSL (DAF=1) of 0.02 mg/kg. Both samples also exceeded 
the U.S. EPA Region 9 residential PRG of 0.029 mg/kg. 

5.1.2.5 PCBs in Soil 

Four PCBs were detected in one or more soil samples from IRP Site 27. The PCBs 

detected include PCB-1016, PCB-1248, PCB-1260, and PCB-1254. The SSL (DAF=1) 

for these PCBs is 1.60 mg/kg. PCB 1016 and PCB 1248 exceeded this SSL.  PCB 1260  

and PCB 1254 did not exceed the SSL (DAF=1).  In addition, PCB-1016, PCB-1248, and 

PCB-1260 exceeded the U.S. EPA Region 9 residential PRGs in one or more samples. 

• PCB-1016: Detected in three of the nine samples (from IR27B02 and 
IR27B09) at concentrations exceeding the SSL (DAF=1) of 1.60 mg/kg. 
Also detected in four of the nine samples at concentrations exceeding the 
U.S. EPA Region 9 residential PRG of 3.9 mg/kg. 

• PCB-1248: Detected in three of the nine samples (from IR27B02 and 
IR27B09) at concentrations exceeding the SSL (DAF=1) of 1.60 mg/kg. 
Also detected in eleven of the fourteen samples at concentrations 
exceeding the U.S. EPA Region 9 residential PRG of 0.22 mg/kg. 
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• PCB-1260: Not detected above the SSL (DAF=1) of 160 mg/kg, however, 
it was detected in eight of the fourteen samples at concentrations 
exceeding the U.S. EPA Region 9 residential PRG of 0.22 mg/kg. 

5.1.2.6 Metals in Soil 

Twelve metals exceeded background concentrations in one or more samples as discussed 

in Section 4.3.7. Only one metal, arsenic, exceeded the U.S. EPA Region 9 Industrial 

PRG. Arsenic concentrations exceeded the U.S. EPA Region 9 Industrial PRG of 0.25 

mg/kg in all samples. Arsenic is discussed further in the HHRA and the SLERA. 

Thirteen metals exceeded SSLs (DAF=1) in one or more samples. These metals include 

the following: 

• Aluminum: Maximum detected concentration is 26,900 mg/kg. The SSL 
(DAF=1) is 18 mg/kg. Number of samples exceeding SSL (DAF=1) is 37. 

• Antimony: Maximum detected concentration is 6.21 mg/kg. The SSL 
(DAF=1) is 0.30 mg/kg. Number of samples exceeding SSL (DAF=1) is 2. 

• Arsenic: Maximum detected concentration is 28.4 mg/kg. The SSL 
(DAF=1) is 0.29 mg/kg. Number of samples exceeding SSL (DAF=1) is 
37. 

• Barium: Maximum detected concentration is 233 mg/kg. The SSL 
(DAF=1) is 82 mg/kg. Number of samples exceeding SSL (DAF=1) is 26. 

• Cadmium: Maximum detected concentration is 1.63 mg/kg. The SSL 
(DAF=1) is 0.40 mg/kg. Number of samples exceeding SSL (DAF=1) is 
11. 

• Chromium (total): Maximum detected concentration is 125 mg/kg. The 
SSL (DAF=1) is 2 mg/kg. Number of samples exceeding SSL (DAF=1) is 
37. 

• Hexavalent Chromium: Maximum detected concentration is 3.31 mg/kg. 
The SSL (DAF=1) is 2 mg/kg. Number of samples exceeding SSL 
(DAF=1) is 2. 

• Copper: Maximum detected concentration is 54 mg/kg. The SSL (DAF=1) 
is 52 mg/kg. Number of samples exceeding SSL (DAF=1) is 1. 

• Lead: Maximum detected concentration is 74.9 mg/kg. The SSL (DAF=1) 
is 0.15 mg/kg. Number of samples exceeding SSL (DAF=1) is 37. 
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• Manganese: Maximum detected concentration is 11,400 mg/kg. The SSL 
(DAF=1) is 2.50 mg/kg. Number of samples exceeding SSL (DAF=1) is 
37. 

• Nickel: Maximum detected concentration is 40.7 mg/kg. The SSL 
(DAF=1) is 7 mg/kg. Number of samples exceeding SSL (DAF=1) is 28. 

• Mercury: Maximum detected concentration is 0.181 mg/kg. The SSL 
(DAF=1) is 0.10 mg/kg. Number of samples exceeding SSL (DAF = 1) is 
3. 

• Thallium: Maximum detected concentration is 0.339 mg/kg. The SSL 
(DAF=1) is 0.140 mg/kg. Number of samples exceeding SSL (DAF=1) is 
2. 

5.1.2.7 Gasoline, Stoddard Solvent, Diesel, and Motor Oil in Soil 

Gasoline was not detected in any soil samples collected from IRP Site 27. Stoddard 

solvent was detected in four soil samples. Diesel and motor oil were detected in twenty 

two and twenty three soil samples respectively. There are no established SSLs (DAF=1) 

or U.S. EPA Region 9 Residential or Industrial PRGs for stoddard solvent, diesel, or 

motor oil.  

5.2 EVALUATION OF GROUNDWATER ANALYTICAL DATA 

Groundwater samples were collected from IRP Site 27 and analyzed for the constituents 

presented in Section 3.8.  Analytical results are presented in Table 3 and shown on Figure 

5. In summary, with the exception of metals, only monitoring well MW-2 had detected 

concentrations of COPC.  These results are disused below. 

5.2.1 Emergent Compounds In Groundwater 

Of the six emergent compounds analyzed for in groundwater, only NDMA was detected 

in monitoring well MW-2. NDMA was detected at a concentration of 0.0033 µg/l, there 

is no established MCL or AL for NDMA. 
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5.2.2 Remaining Analytical Suite In Groundwater 

There were no detected concentrations of VOCs, SVOCs, pesticides, or PCBs in any of 

the monitoring wells at IRP Site 27. Diesel and motor oil were detected in MW-2 at 

concentrations of 0.25J µg/l and 0.14J µg/l, respectively. The MCL for diesel is 1 µg/l. 

There is no established MCL for motor oil. 

Aluminum, iron, and manganese were detected above the MCL or AL at 1,000 µg/l, 300 

µg/l, and 50 µg/l, respectively, in all three monitoring wells. Antimony was detected 

above the MCL in MW-1. 

5.3 GEOLOGY AND HYDROGEOLOGY CONCEPTUAL SITE MODEL 

Measured depth to groundwater at the northern portion of the landfill (topographically 

lowest portion of the landfill) in monitoring wells MW-1, MW-2, and MW-3 is 

approximately 29 to 17 feet below ground surface (Figure 5). Due to ground surface 

elevations this equates to 583.59 feet above msl to 581.26 feet above msl. Groundwater 

was not encountered in the upper portion of the landfill. 

During drilling of the deep exploratory boring (IR27B13) in the southern portion of the 

landfill (topographically high portion of the landfill) granitic bedrock was encounter at 23 

feet bgs. Soil conditions were dry and no groundwater was encountered. As discussed in 

Section 4.2.3 this boring was drilled to approximately 90 feet bgs (approximately 67 feet 

into the granitic rock) and allowed to remain open for 17 days. At which time only a few 

feet of groundwater was measured in the boring. This boring was subsequently 

abandoned by backfilling the boring with a cement/bentonite grout placed in the boring 

using the tremie method. 

During the drilling of monitoring well MW-1 groundwater or saturated soil was not 

encountered until approximately 41 feet bgs. The monitoring well was drilled using HSA. 

At approximately 40 to 41 feet drilling refusal was met using the HSA and the drilling 

method was switched over to air rotary. In less than a foot of drilling using air rotary 

groundwater was encountered and entered the boring to a depth of 30 feet bgs (11 feet of 



 

SITE INSPECTION REPORT  February 2009 
IRP SITE 27 
NAVWPNSTA SEAL BEACH DET. FALLBROOK 
 

47

water). Based on soil cuttings and drilling conditions it is believed that granitic rock was 

encountered at approximately 41 feet bgs. During drilling of MW-2 and MW-3 

groundwater was encountered (at the time of drilling) in the borings between 

approximately 21 and 23 feet bgs respectively. Granitic rock (drilling refusal) was 

encountered at 31 feet and 30 feet, respectively. 

The basic hydrogeologic conceptual model is that groundwater is migrating along the soil 

bedrock interface and accumulating in the topographically low portion of the landfill.  

Soil conditions consisted of primarily silty and clayey sands ranging from fine to coarse 

material with increased depth.  Localized areas included sandy clays and clay.  Measured 

groundwater elevations in the completed monitoring wells are higher than depths 

measured at the time of drilling or immediately after completion of the drilling 

operations. 

5.4 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS 

As part of the data evaluation, analytical data was used to prepare a HHRA and a SLERA 

(Appendix A and Appendix B, respectively). The overall strategy for the HHRA, as well 

as the individual steps of the process, conform to U.S. Environmental Protection 

Agency’s (EPA’s) Risk assessment Guidance for Superfund (RAGS) (EPA, December 

1989 and subsequent RAGS guidance). The SLERA activities for IRP Site 27 were 

conducted under the Ecological Risk Assessment Guidance for Superfund:  Process for 

Designing and Conducting Ecological Risk Assessments (U.S. Environmental Protection 

Agency [EPA], June 1997).  The EPA (June 1997) guidance document (Ecological Risk 

Assessment Guidance for Superfund), referred to as ERAGS, describes an eight-step 

process.  The SLERA portion of the eight-step process (i.e., steps 1 and 2 of the 8-step 

process) is presented in the SLERA. 

5.5 QUALITY CONTROL 

This section discusses the field and laboratory Quality Control (QC) Data for IRP Site 27. 

The QC samples were analyzed by EMAX Laboratories, located in Torrance, CA, with 
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the field samples. The data generated during the field activities was submitted to 

Laboratory Data Consultants, Inc (LDC) located in Carlsbad, CA, for third party data 

validation. 

5.5.1 Field Quality Control 

Field QC samples included equipment rinsate and source water blank. Field duplicates 

were not collected for this project, in accordance with the approved Work Plan (MARRS 

2005). 

5.5.1.1 Equipment Rinsate  

The equipment rinsate samples were collected during the soil sampling event to monitor 

the effectiveness of the decontamination procedure and potential for cross-contamination 

during the sampling event. The soil sampling equipment was first decontaminated by 

using Liqui-Nox (diluted as per manufactures directions) and then rinsing with laboratory 

supplied DI water.  The equipment rinsate sample was collected by directly pouring the 

laboratory supplied DI water over soil sampling equipment and into the appropriate 

sample containers.  The equipment rinsate samples were identified as Equip. Rinsate, 

Equip. Rinsate #1 and Equip. Rinsate #2. 

The equipment rinsate samples were analyzed for VOC, SVOC, metals and wet 

chemistry parameters. Both rinsate samples were free of any contaminants. No data were 

qualified based on this field QC criterion.  

5.5.1.1 Source Water Blank 

A source water blank sample was collected during the sampling event to evaluate if any 

detectable contaminants were present in the laboratory supplied DI water used in the 

decontamination process and collection of the equipment rinsate sample. A sample was 

collected by pouring the DI water from the laboratory-supplied container into the 

appropriate sample containers.  The source water blank sample was analyzed for the same 
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analytes as the equipment rinsate samples. The source water blank sample is identified as 

“Source Blank”. 

The Source Blank was free of any contaminants. No data were qualified based on this 

field QC criterion. 

5.5.2 Laboratory Quality Control 

Laboratory quality control samples include method blanks, matrix spike/matrix spike 

duplicate (MS/MSD), laboratory control sample (LCS)/LCS duplicates (LCSD), and 

surrogates.  These QC samples and surrogate recoveries were analyzed to monitor the 

precision and accuracy of laboratory analytical process. 

5.5.2.1 Method Blanks 

Method blanks were analyzed for each analytical parameter of concern. Method blanks 

were free of contaminants except for the following: 

• Metals: For metals analysis, blanks analyzed as preparation blank and 
initial calibration / continuing calibration blank showed the presence of 
low concentrations of various metals. These metals, detected in the field 
samples at above the blank concentration, but at less than five-times (X5) 
the concentrations found in the blank, were qualified as non-detect with 
elevated detection limits. The metals reported at greater than X5 the blank 
concentrations did not warrant any qualification. 

5.5.2.2 Matrix Spike/Matrix Spike Duplicate 

Additional sample volume for two sets of laboratory MS/MSD analysis was collected for 

laboratory QC analysis.  The MS/MSD is analyzed by the laboratory once per batch of 20 

or less samples to assess the sample matrix effect on the extraction efficiency of analytes 

of concern.  MS/MSD volumes typically included two to three times the original sample 

and were assigned the same sample identification number.  Each MS/MSD sample was 

marked “MS/MSD” on the COC form to inform the lab that MS/MSD volume was 

collected.  The additional samples for MS/MSD were collected at locations IR27B0402 

and IR27B0404 and identified as MS/MSD on the COC form.   
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The MS and MSD recoveries were within acceptable QC limits. No data were qualified 

based on this QC criterion. 

5.5.2.3 Laboratory Control Samples 

The laboratory analyzed laboratory control and laboratory control duplicate samples for 

each analytical parameter of concern. The recoveries for all analysis were within the 

established QC recovery limits. No data were qualified based on this QC criterion. 

5.5.2.4 Surrogates 

All samples for organic analysis were spiked with appropriate surrogates to monitor the 

accuracy of analysis. Surrogate recoveries for all analysis were within the established QC 

limits except for the following: 

VOC Fraction: The recovery of surrogate bromofluorobenzene, recovered at 150 per cent 

exceeded the upper QC limit (143 per cent) for sample IR27B0202. The sample was re-

extracted with similar result. Based on this QC criterion, all detects in this sample are 

qualified as estimated (J flagged). 

TPH as Extractable: TPH samples IR27B0201, IR27B0202 and IR27B0203 required 

dilution for analysis. Subsequently the surrogates were diluted out. No data were 

qualified. 

5.5.3 Data Quality And Data Validation 

Data verification included review of the hard copy data reports to assure that the data 

correctly represented the analytical measurement, compliance of the QA and QC goals, 

identify any non-technical errors in the data package for correction (e.g., typographical 

errors), verify that the sample identifiers on the laboratory hard copy reports matched 

those on the COC form, and to verify that all required field and laboratory documentation 

is included in the data package 
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The sample results were validated by LDC, a third party independent data validation 

company. The data was validated at frequency of 90 percent at EPA Level III and 10 

percent at EPA Level IV.  The validation was performed in accordance with the Contract 

Laboratory Program National Functional Guidelines for Organic Data Review; EPA 

540/R-99-008 (EPA, 1999), Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review; EPA 540/R-94-013 (EPA, 1994).  Quality control 

limits were specified by the laboratory performing the analysis.  The qualifiers, listed 

below and, in the validation report, were applied to the affected data.   

• J - Result is estimated 

• U - Analyte is not detected at or above the stated reporting limit 

• R - Data are rejected 

• UJ - Analyte is not detected, but there is an uncertainty about reporting 
limit 

The validation qualifiers are applied to the laboratory results.  This process is called 

“flagging”.  The flagged data alerts the end users to uncertainties associated with the data. 

All analytical test results and the validation reports are presented in Appendix H. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section presents the conclusions and recommendations for IRP Site 27 based on the 

data evaluation presented in Section 5.0, and the DQOs for the project. 

6.1 CONCLUSIONS FOR IRP SITE 27 

The primary objectives for this SI at IRP Site 27 are as follows: 

• Determine the vertical and lateral extent of the landfill. 

• Assess the presence of COPC at the site and determine if detected 
concentrations of COPC present a risk to human health and/or ecological 
receptors. 

• Assess if detected COPC in soil exceed SSLs (DAF=1) and assess if these 
COPC have migrated to groundwater. 

The objectives are reflected in the DQOs for IRP Site 27. Below are the questions 

presented in the Identification of Decisions (Step 2) of the DQO process, along with the 

answers to these questions. 

1. What is the vertical and lateral extent of the landfill? 

Based on seismic refraction profiles across the landfill the depth of the landfill trench can 

be seen (refer to Figure 2 and Appendix D). The seismic profiles show that the landfill 

trench extends from near boring IR27B01 in the south beyond IR27B07 to the north. No 

trench is seen along seismic transect 8. The depth of the landfill ranges from 

approximately 8 feet deep to 15 feet deep. Based on debris unearthed during drilling it 

appears that the major portion of the debris is situated in the southern half of the landfill, 

between borings IR27B01 and IR27B06. 

The lateral extent of the landfill at IRP Site 27 is seen in aerial photographs from 1974 

and 1975. Aerial photographs of IRP Site 27 for the years 1953, 1963, 1974, 1980, and 

1989 are included as Appendix J. Soil borings drilled as part of this investigation 
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extended from the southern extent of the landfill (topographically high area) to the 

northern extent (topographically low area) as shown on Figures 3, 4, and 5. 

2. Are COPC present in soil and groundwater at IRP Site 27 above 

established screening criteria and do detected concentrations of COPC 

present a risk to human health and ecological receptors? 

COPC present in soil 

Soil samples were collected from IRP Site 27 and analyzed for the constituents presented 

in Section 3.8.  Analytical results are presented on Table 2 and shown on Figures 3 and 4. 

Of the six emergent compounds analyzed for in soil, only hexavalent chromium and 

PBDE were detected. Hexavalent chromium was detected in six soil samples, all below 

the SSL and below the U.S. EPA Region 9 Residential PRG. PBDEs were detected in 47 

soil samples, all detected concentrations were above the SSL of 0.098 µg/kg. It is 

important to note that the RL and MDL for PBDE congeners were above this SSL 

(DAF=1). Detected concentrations of PBDE did not exceed the U.S. EPA Region 9 

Residential PRG. 

1,2,4-trimethylbenzene and 1,4-dichlorobenzene were the only two VOCs detected at IRP 

Site 27. None of the detections exceeded either the SSL or the Region 9 Residential 

PRGs. There is no established SSL for trimethylbenzene.  

Ten SVOCs were detected in one or more soil samples from IRP Site 27. Only bis(2-

ethylhexyl)phthalate, hydrazine, and pentachlorophenol were detected at concentrations 

exceeding either their respective SSL and/or U.S. EPA Region 9 residential PRGs.  

Fifteen pesticides were detected in one or more soil samples from IRP Site 27. Only beta-

BHC, delta-BHC, gamma-BHC, dieldrin, endrin aldehyde, and heptachlor epoxide were 

detected at concentrations exceeding either their respective and/or U.S. EPA Region 9 

residential PRGs.  
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Four PCBs were detected in one or more soil samples from IRP Site 27. PCB-1016 and 

PCB-1248 exceeded the SSL in three samples. PCB-1016, PCB-1248, and PCB-1260 

exceeded the U.S. EPA Region 9 residential PRGs in one or more soil samples. 

Twelve metals exceeded background concentrations in one or more samples as discussed 

in Section 4.3.7. Only one metal, arsenic, exceeded the U.S. EPA Region 9 Industrial 

PRG. Arsenic concentrations exceeded the U.S. EPA Region 9 Industrial PRG of 0.25 

mg/kg in every sample. Arsenic is discussed further in the HHRA and the SLERA. 

Stoddard solvent was detected in four soil samples. Diesel and motor oil were detected in 

twenty two and twenty three soil samples respectively. There are no established SSLs 

(DAF=1) or U.S. EPA Region 9 Residential or Industrial PRGs for stoddard solvent, 

diesel, or motor oil.  

COPC present in groundwater 

Groundwater samples were collected from IRP Site 27 and analyzed for the constituents 

presented in Section 3.8.  Analytical results are presented in Table 3 and shown on Figure 

5. 

Of the six emergent compounds analyzed for in groundwater, only NDMA was detected 

in monitoring well MW-2. There is no established MCL or AL for NDMA. 

VOCs were not detected in groundwater. No SVOCs (with the exception of NDMA, as 

discussed in the emergent compound section) were detected in groundwater. No 

pesticides or PCBs were detected in groundwater. 

Aluminum, iron, and manganese were detected above the MCL or AL in all three 

groundwater samples. Antimony was detected above the MCL in MW-1. 

Diesel and motor oil were detected in MW-2 but below MCLs. The MCL for diesel is 1 

µg/l. There is no established MCL for motor oil. 
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Risk to human health 

Both screening-level and site-specific HHRAs were performed for the site.  The 

screening-level cumulative risk assessment of the soil medium determined that further 

evaluation of direct contact exposure by relevant human receptors in a site-specific risk 

assessment was warranted for the soil medium. The results of the HHRA indicate that the 

site poses an estimated cancer risk that falls within or below the target cancer risk range 

and target organ-specific non-cancer hazards that do not exceed hazard criteria under 

unrestricted land use conditions. 

The soil-to-groundwater migration screening identified metals and pesticides that exceed 

EPA SSLs (refer to Figure 4-2 and Table 4-3, and Table B-17).  However, groundwater 

samples for monitoring wells MW-01, MW-02, and MW-03 located near the 

downgradient extent of the landfill indicated no detected concentrations of pesticides, no 

detected concentrations of VOCs, no detected concentrations of SVOCs (with the 

exception of n-nitrosodimethylamine in monitoring well MW-02), and no detected 

concentrations of PCBs. Of the detected concentration of metals, only aluminum, iron, 

and manganese exceed their respective maximum contaminant levels (MCLs) or action 

levels (ALs).  

Arsenic, PCB-1248, and aldrin pose a RME constituent-specific cancer risk greater than 1 

x 10-6.  There are no constituents in soil that pose a RME target organ-specific non-cancer 

hazard estimate greater than 1.   

The maximum detected concentration of 28.4 mg/kg for arsenic at sample location 

IR27B0201 in surface soil is above all the 95th percentile UTLs presented in Table P-3 of 

the background study (IT, July 1997). However, the remaining detections of arsenic in 

soil at IRP Site 27 range from 0.97 mg/kg to 2.15 mg/kg for the 0 to 10 ft bgs soil depths. 

These detected concentrations are below the lowest 95th percentile UTL of 4.25 mg/kg 

for the Santa Margarita Basin (IT, July 1997). With the exception of the maximum 

detected concentration for arsenic (28.4 mg/kg), the remaining 29 detections of arsenic in 
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the 0 to 10 ft bgs soils are most likely attributed to background rather than site-related 

activities at IRP Site 27.  

Standard receptors were used in the risk assessment; it is likely that the cancer risk and 

non-cancer hazards associated with IRP Site 27 are vastly overestimated.  The landfill is 

likely to remain within a designated explosives safety quantity distance arc or buffer zone 

for the weapons station.   

For further information on the HHRA risk characterization and uncertainties, see the 

HHRA for IRP Site 27 in Appendix A. 

Risk to ecological receptors 

Metals, SVOCs, PCBs, PBDEs were detected and identified as COPC. Potential risk to 

the community-level receptors could not be determined due to the lack of screening 

values for several metals, PBDEs, PCBs (soil invertebrates only), pesticides, and 

hydrazine.  Several metals pose a risk to community-level receptors: aluminum, arsenic, 

chromium, lead, and vanadium exceeded their plant screening values and chromium 

exceeded its soil invertebrate screening value.  

• Based upon the 95% upper confidence levels (UCLs) for IRP Site 27 and 
No Observable Adverse Effect Level (NOAEL)-based hazard quotients 
(HQs) above one, there may be potential for risk to upper trophic level 
receptors from the inorganics: arsenic, cadmium, chromium, cobalt, iron, 
lead, nickel, vanadium, and zinc.  However, the only inorganics with 
maximum detected concentrations to exceed background were arsenic, 
lead, and vanadium.  Based on the 95% UCL and background NOAEL-
based HQs, the potential for risk to upper trophic level receptors from 
inorganics is narrowed down to only arsenic, which had HQs only slightly 
greater than background HQs due to one detection above background. 

• Based on the 95% UCL for IRP Site 27, the only organics with a NOAEL-
based HQ above one were 4,4’-DDT (2.5 for the California gnatcatcher), 
PCB-1016 (ranging from 1.9 for the coyote to 3.8 for the California 
gnatcatcher), and PCB-1260 (ranging from 1.3 for the coyote to 2.6 for the 
California gnatcatcher).  If the ingestion of all types of food items rather 
than the most contaminated were included in the risk assessment, risk 
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from organic constituents to birds or mammals would not exist.  There 
were limited infrequent detections of these COPC. 

The SLERA concluded that no further ecological action is recommended for IRP Site 27.  

No source area was identified that would continue to cause ecological exposure and the 

data indicates limited exposure.  For further information on the SLERA risk 

characterization and SLERA uncertainties, see the SLERA IRP Site 27 report (MARRS, 

April 2007b). 

COPC have been in place since the 1970s and will not likely be transported elsewhere 

due to vegetation cover that reduces the mobility of detected constituents in soil.  The 

data indicates limited exposure.   

Based on the HHRA and the SLERA, no further action is recommended for IRP Site 27. 

3. Do COPC detected in soil exceed the SSL (DAF=1) and do these COPC 

pose a risk to groundwater? 

The following COPC were detected in one or more soil samples at concentrations 

exceeding the SSL (DAF=1), as discussed in Sections 4.3.2 and 5.1.2. 

• Aldrin 

• Dieldrin 

• Endrin Aldehyde 

• Heptachlor epoxide 

• Alpha –BHC 

• Beta-BHC 

• Delta-BHC 

• Gamma-BHC 

• PBDE congeners 

• PCB-1016 and PCB-1248 

• Pentachlorophenol 

• Hydrazine 
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• Metals: aluminum, antimony, arsenic, barium, cadmium, chromium, 
hexavalent chromium, copper, lead, manganese, nickel, thallium, and 
mercury. 

The soil-to-groundwater migration screening identified metals and pesticides that exceed 

EPA SSLs. However, groundwater samples for monitoring wells MW-01, MW-02, and 

MW-03 located near the downgradient extent of the landfill indicated no detected 

concentrations of pesticides, VOCs, SVOCs (with the exception of NDMA in monitoring 

well MW-02), and PCBs. Of the detected concentration of metals, only aluminum, iron, 

and manganese exceed their respective MCLs or ALs.  

However, NDMA, diesel, and motor oil were the only COPC, other than metals, detected 

in groundwater from monitoring well MW-2. There were no detected COPC, other than 

metals, in MW-1 or MW-3. Only three metals (aluminum, iron, and manganese) were 

detected in groundwater at concentrations above MCLs. 
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6.2 SUMMARY OF CONCLUSIONS 

Based on the findings and conclusions of this SI the following is known: 

• The lateral and vertical extent of the landfill at IRP Site 27 has been 
defined.  The estimated size of the landfill is 4.5 acres. 

• COPC have been detected in the soil at IRP Site 27 but it is unlikely that 
this COPC present a risk to an onsite industrial worker, construction 
worker, resident, or off-site adult or child farmer (refer to the HHRA in 
Appendix A). In addition, it is unlikely that the COPC detected pose a 
significant risk to ecological receptors (refer to the SLERA presented in 
Appendix B).  

• COPC have been detected in soil at concentrations above their respective 
SSL (DAF=1); however, with the exception of low concentrations of 
NDMA, diesel, and motor oil in monitoring well MW-2, and three metals 
that exceed MCLs, groundwater at IRP Site 27 has not been significantly 
impacted by soil contamination at IRP Site 27. 

6.3 RECOMMENDATIONS FOR IRP SITE 27 

It is recommended that additional investigation be conducted at IRP Site 27.  In 

particular, the following areas of interest have been identified in order to further refine 

the conceptual site model to be able to determine what future activities are required at 

this site. 

• Verify groundwater gradient and the conclusion that groundwater is 
confined to movement at the surface of the bedrock and not within 
fractures within the bedrock including an evaluation of existing fracture 
orientations obtained from work performed during this phase of the work 
at the site and expand the current groundwater monitoring network, 

• Evaluate potential soil gas issues within the footprint of the landfill and 
potential off-site migration of soil gas, 

• Evaluate the source of elevated metals constituents noted in groundwater 
at the site (background or from landfilled materials)  and determine the 
potential for of-site migration of metals contamination, 
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• Evaluate existing landfill cover integrity and potential impacts to surface 
waters in the immediate vicinity of the site, and 

• Evaluate the need to provide Closure and Post Closure Maintenance 
procedures and/or the option of clean-closure of the site after completion 
of the next phase of the site investigation. 
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Analyte
Aluminum 9120 J 13700 J 13100 J 8210   
Antimony 0.525 UJ 0.536 UJ 0.537 UJ 0.515 U 
Arsenic 1.04   1.73   1.5   0.933   
Barium 64.7   106   121   114   

Beryllium 0.146 J 0.221 J 0.196 J 0.515 U 
Cadmium 0.42 U 0.903   0.623   0.26 J 
Calcium 1130   2590   2170   1300   

Chromium (Total) 15.5   33.6   33.4   31.6   
Cobalt 6.22   8.34   8.29   6.28   
Copper 10.8   34.9   24.3   7.89   

Iron 12300   19800   21100   17900   
Lead 2.96   22.1   21.8   12   

Magnesium 3130   4970   5090   4970   
Manganese 214 J 199 J 183 J 229   
Molybdenum 0.525 U 0.536 U 0.537 U 0.921   

Nickel 4.96   11.8   9.8   4.14   
Potassium 3030 J 2900 J 2780 J 4000   
Selenium 0.525 U 0.536 U 0.537 U 0.515 U 

Silver 0.525 U 0.187 J 0.537 U 0.121 J 
Sodium 126   232   242   306   
Thallium 0.525 U 0.536 U 0.537 U 0.339 J 

Vanadium 34   57   54.8   40.4   
Zinc 20.2 J 181 J 110 J 107   

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.101 J 0.181 0.0373 J 

15 feet* 
Detected Result

IRP27B01 & IR27B12*

0-2 feet 2-6 feet 6-10 feet

Analyte
Aluminum 13300 J 13200 J 10500 J 
Antimony 0.538 UJ 6.21 J 1.66 J 
Arsenic 28.4   1.82   2.13   
Barium 99.4   109   104   

Beryllium 0.193 J 0.182 J 0.161 J 
Cadmium 0.414 J 0.597   0.883   
Calcium 2440   5730   4320   

Chromium (Total) 28.5   32   26.6   
Cobalt 8.89   11.1   9.4   
Copper 17   28.7   45.8   

Iron 17100   21800   23700   
Lead 13.7   26.4   74.7   

Magnesium 4640   5730   4700   
Manganese 243 J 164 J 170 J 
Molybdenum 0.538 U 0.536 U 0.527 U 

Nickel 8.3   15.7   13.6   
Potassium 3100 J 2150 J 2250 J 
Selenium 0.538 U 0.536 U 0.527 U 

Silver 0.538 U 0.536 U 0.114 J 
Sodium 194   587   274   
Thallium 0.538 U 0.536 U 0.527 U 

Vanadium 52.5   54.1   47.9   
Zinc 44.7 J 67 J 95.1 J 

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.105 U 0.0592 J 

IRP27B02
Detected Result

0-2 feet 2-6 feet 6-10 feet

Analyte
Aluminum 11500 J 8890 J 12900 J 
Antimony 0.521 UJ 0.529 UJ 0.546 UJ 
Arsenic 1.31   1.18   1.59   
Barium 89.1   77.8   101   

Beryllium 0.179 J 0.15 J 0.159 J 
Cadmium 0.219 J 0.787   0.869   
Calcium 2030   1860   2320   

Chromium (Total) 28.3   24.3   39.9   
Cobalt 8.5   6.91   8.47   
Copper 16.5   54   50.8   

Iron 16200   13300   19700   
Lead 74.9   22.9   64   

Magnesium 4400   3660   4950   
Manganese 204 J 171 J 189 J 
Molybdenum 0.521 U 0.529 U 0.546 U 

Nickel 7.61   7.16   10.1   
Potassium 2420 J 1970 J 2360 J 
Selenium 0.521 U 0.529 U 0.546 U 

Silver 0.521 U 0.121 J 0.546 U 
Sodium 230   195   288   
Thallium 0.521 U 0.529 U 0.546 U 

Vanadium 51.7   42   56.7   
Zinc 34.9 J 81.5 J 140 J 

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.0382 J 0.0596 J 

2-6 feet 6-10 feet

IR27B03
Detected Result

0-2 feet

Analyte
Aluminum 10900 J 16000 J 10200 J 11500   
Antimony 0.534 UJ 0.52 UJ 0.529 UJ 0.542 UJ 
Arsenic 1.17   1.38   1.07   1.33   
Barium 103   216   124   114   

Beryllium 0.155 J 0.183 J 0.529 U 0.15 J 
Cadmium 0.427 U 0.131 J 0.241 J 0.18 J 
Calcium 1820   3640   2200   2110   

Chromium (Total) 24   36.8   24   29.6   
Cobalt 8.02   10.6   7.4   8.5   
Copper 13.6   21.5   14.6   16.4   

Iron 16400   22200   16800   17100   
Lead 3.61   2.98   4.77   4.22   

Magnesium 4720   7190 J 5150   5340   
Manganese 225 J 238   182 J 196 J 
Molybdenum 0.534 U 0.52 U 0.529 U 0.542 U 

Nickel 7.28   11.3   8.47   8.26   
Potassium 3210 J 4280   3480 J 2930 J 
Selenium 0.534 U 0.52 U 0.529 U 0.542 U 

Silver 0.534 U 0.52 U 0.529 U 0.542 U 
Sodium 264   456   298   275   
Thallium 0.534 U 0.52 U 0.529 U 0.542 U 

Vanadium 47.8   65.6 J 45.3   52.2   
Zinc 27.1 J 56.4   72.2 J 79.6 J 

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.105 U 0.105 J 0.105 U 

0-2 feet 2-6 feet 6-10 feet 10-15 feet

IR27B04
Detected Result

Analyte
Aluminum 8410 J 9270 J 12500 J 5870 J 
Antimony 0.53 UJ 0.538 UJ 0.57 UJ 0.55 UJ 
Arsenic 1.04   1.07   1.25   0.694   
Barium 73   81.6   86.7   58.6   

Beryllium 0.236 J 0.143 J 0.163 J 0.55 U 
Cadmium 0.256 J 0.416 J 0.456 U 0.44 U 
Calcium 1170   1770   1760   1420   

Chromium (Total) 15.5   21.8   29.9   12.3   
Cobalt 6.27   7.18   7.07   4.28   
Copper 10.6   16.1   14.4   7.57   

Iron 13000   14300   16500   9210   
Lead 8.05   31.5   4.82   2.56   

Magnesium 3130 J 3630 J 3910 J 2290 J 
Manganese 220   148   137   157   
Molybdenum 0.53 U 0.538 U 0.57 U 0.55 U 

Nickel 5.12   7.28   6.87   3.69   
Potassium 2650   1780   1860   1840   
Selenium 0.53 U 0.538 U 0.57 U 0.55 U 

Silver 0.53 U 0.538 U 0.57 U 0.55 U 
Sodium 182   338   333   190   
Thallium 0.53 U 0.538 U 0.57 U 0.55 U 

Vanadium 36 J 43.5 J 51.9 J 26.9 J 
Zinc 22.5   89.4   34.5   14.4   

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.105 U 0.105 U 0.105 U 

Detected Result
0-2 feet 2-6 feet 6-10 feet 10-15 feet

IR27B05

Analyte
Aluminum 8320 J 13200 J 26900 J 14900 J 
Antimony 0.526 UJ 0.534 UJ 0.533 UJ 0.559 UJ 
Arsenic 0.97   1.44   1.6   1.51   
Barium 63.2   118   99.1   99.8   

Beryllium 0.121 J 0.171 J 0.164 J 0.2 J 
Cadmium 0.129 J 0.497   0.454   0.353 J 
Calcium 1390   2990   2490   2440   

Chromium (Total) 20.4   34.9   37.3   35.8   
Cobalt 5.97   8.71   7.79   8.64   
Copper 13.7   21.6   42.9   36.7   

Iron 12200   18300   20900   20200   
Lead 10.5   29.4   27.8   9.78   

Magnesium 3160 J 5310 J 4650 J 5160 J 
Manganese 146   187   340   165   
Molybdenum 0.526 U 0.534 U 0.533 U 0.559 U 

Nickel 5.58   9.42   9.65   9.03   
Potassium 1780   2340   2130   2010   
Selenium 0.526 U 0.534 U 0.533 U 0.559 U 

Silver 0.526 U 0.534 U 0.533 U 0.559 U 
Sodium 178   256   276   367   
Thallium 0.526 U 0.534 U 0.533 U 0.559 U 

Vanadium 37.7 J 57.1 J 49.4 J 65.6 J 
Zinc 25.3   65.1   94.8   46.8   

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.0538 J 0.105 U 0.105 U 

IR27B09
Detected Result

0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte
Aluminum 10300 J 13900 J 14000 J 17400 J 
Antimony 0.528 UJ 0.525 UJ 0.546 UJ 0.545 UJ 
Arsenic 1.12   1.35   1.35   1.37   
Barium 82.3   128   83.2   233   

Beryllium 0.19 J 0.145 J 0.171 J 0.116 J 
Cadmium 0.106 J 1.63   0.334 J 0.199 J 
Calcium 1230   2530   1910   5980   

Chromium (Total) 17.9   84.4   65.7   67.3   
Cobalt 7.2   9.82   11.3   8.91   
Copper 11.6   22   15.8   30.5   

Iron 14500   19000   18200   19600   
Lead 6.8   34.3   11.1   6.26   

Magnesium 3390 J 6320 J 4350 J 6170 J 
Manganese 248   175   237   147   
Molybdenum 0.528 U 0.525 U 0.546 U 0.545 U 

Nickel 6.33   13.3   9.15   9.25   
Potassium 2890   3010   1480   2700   
Selenium 0.528 U 0.525 U 0.546 U 0.545 U 

Silver 0.528 U 0.525 U 0.546 U 0.545 U 
Sodium 21.1 U 330   342   1030   
Thallium 0.528 U 0.525 U 0.546 U 0.545 U 

Vanadium 40.6 J 58.5 J 57.3 J 62.4 J 
Zinc 30.9   89.5   35.2   42.4   

Chromium, hexavalent 0.42 U 3.31 1.55 3.18
Mercury 0.105 U 0.105 U 0.105 U 0.105 U 

IR27B06
Detected Result

0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte
Aluminum 12100 J 15200 J 13500 J 15000 J 
Antimony 0.535 UJ 0.535 UJ 0.534 UJ 0.521 UJ 
Arsenic 1.31   1.62   1.49   0.949   
Barium 101   107   108   188   

Beryllium 0.198 J 0.197 J 0.118 J 0.521 U 
Cadmium 0.428 U 0.428 U 0.427 U 0.417 U 
Calcium 1910   2220   2760   4400   

Chromium (Total) 23.7   34.4   24.6   41.6   
Cobalt 9.55   8.44   11   12.1   
Copper 16.1   17.1   25.5   49.5   

Iron 16200   21900   21600   19800   
Lead 2.94   2.26   1.65   0.922   

Magnesium 4000 J 5940 J 5150 J 9030 J 
Manganese 293   161   169   125   
Molybdenum 0.535 U 0.535 U 0.534 U 0.521 U 

Nickel 7.59   8.91   6.81   15.7   
Potassium 2480   1960   1750   6540   
Selenium 0.535 U 0.535 U 0.534 U 0.521 U 

Silver 0.535 U 0.535 U 0.534 U 0.521 U 
Sodium 211   263   452   867   
Thallium 0.535 U 0.535 U 0.534 U 0.521 U 

Vanadium 52.2 J 75.8 J 80.1 J 67.4 J 
Zinc 25.8   28   26.1   36   

Chromium, hexavalent 0.42 U 0.42 U 0.42 U 0.42 U 
Mercury 0.105 U 0.105 U 0.105 U 0.105 U 

Detected Result
0-2 feet 2-6 feet 6-10 feet 10-15 feet

IR27B07

Analyte
Aluminum 8580 J 11800 J 13700 J 
Antimony 0.538 UJ 0.522 UJ 0.526 UJ 
Arsenic 1.14   1.07   1.73   
Barium 66.7   57.1   78.4   

Beryllium 0.183 J 0.153 J 0.526 U 
Cadmium 0.431 U 0.418 U 0.421 U 
Calcium 1230   3270   5260   

Chromium (Total) 18.9   38.5   44   
Cobalt 7.09   6.87   10.8   
Copper 10.6   14.4   27.7   

Iron 12500   13000   16800   
Lead 4.18   3.16   1.19   

Magnesium 2810 J 3550 J 6580 J 
Manganese 251   149   135   
Molybdenum 0.538 U 0.522 U 0.526 U 

Nickel 5.77   8.19   15.1   
Potassium 2030   1890   3070   
Selenium 0.538 U 0.522 U 0.526 U 

Silver 0.538   0.522 U 0.526 U 
Sodium 166   726   1090   
Thallium 0.538 U 0.522 U 0.526 U 

Vanadium 39.4 J 50.5 J 60.5 J 
Zinc 20.8   19.7   29.3   

Chromium, hexavalent 0.42 U 0.42 U 0.552
Mercury 0.105 U 0.105 U 0.105 U 

IR27B08
Detected Result

0-2 feet 2-6 feet 6-10 feet Analyte
Aluminum 14000 J 18800 J 19000 J 9650   
Antimony 0.541 UJ 0.548 UJ 0.546 UJ 0.561 UJ 
Arsenic 2.15   1.8   1.23   1.88   
Barium 92.8   83.8   81.4   73.6   

Beryllium 0.289 J 0.193 J 0.546 U 0.196 J 
Cadmium 0.121 J 0.438 U 0.437 U 0.154 J 
Calcium 2590   2990   5020   1970   

Chromium (Total) 26.6   76.4   125   26.1   
Cobalt 8.6   9.08   14.3   6.84   
Copper 16.3   18.3   21.8   16.9   

Iron 19300   20600   18500   20800   
Lead 3.58   2.39   2.51   3.78   

Magnesium 5450   8230   11400   3290   
Manganese 199 J 138 J 236 J 265   
Molybdenum 0.541 U 0.548 U 0.546 U 0.845   

Nickel 8.23   20.7   40.7   8.32   
Potassium 1970 J 1700 J 1760 J 2060   
Selenium 0.541 U 0.548 U 0.546 U 0.561 U 

Silver 0.541 U 0.548 U 0.546 U 0.561 U 
Sodium 504   1360   1420   246   
Thallium 0.541 U 0.548 U 0.546 U 0.18 J 

Vanadium 73.6   64.9   38.3   45.1   
Zinc 35.8 J 28.1 J 33.7 J 31.2   

Chromium, hexavalent 0.42 U 0.539 0.531 0.42 U 
Mercury 0.105 U 0.105 U 0.105 U 0.105 U 

15 feet*

IR27B10 & IR27B11*
Detected Result

0-2 feet 2-6 feet 6-10 feet



Analyte

Diesel 79 J 180 J 550
Motor oil 1400   2900   4800

Stoddard solvent 0.96 U 1 J 0.85 U

4,4'-DDE 0.081 U 0.066 J 0.14
4,4'-DDT 0.081 U 0.076 J 0.22

Aldrin 0.046 U 0.4   0.39
Dieldrin 0.081 U 0.055 J 0.16

Endrin aldehyde 0.081 U 0.043 J 0.11
gamma-BHC (Lindane) 0.046 U 0.11 0.11

Heptachlor epoxide 0.046 U 0.35 0.44
Hexachlorobenzene (HCB) 0.046 U 0.064 0.051

PBDE-17 0.001 U 0.001 U 0.49
PBDE-28 0.001 U 0.001 U 0.25
PBDE-47 0.011 U 0.043 U 0.051
PCB 1016 0.27 U 20 21
PCB 1248 0.27 U 11 14
PCB 1260 0.27 U 0.58 1.5

Hydrazine 0.157 0.107 U 0.177
Semi Volatile Organic Compounds

Total Petroleum Hydrocarbons

Pesticides

Polybrominated Diphenyl Ether and  PCBs

IR27B02
0-2 feet 2-6 feet 6-10 feet

Analyte

Diesel 37 62 51
Motor oil 44 140 130

4,4'-DDD 0.0031 U 0.013 J 0.0056
4,4'-DDE 0.0031 U 0.0032 U 0.018
4,4'-DDT 0.012 J 0.035 J 0.038

alpha-Chlordane 0.079 0.0011 U 0.0011 U
alpha-BHC 0.0018 U 0.0042 J 0.0014 J 
beta-BHC 0.0018 U 0.014 J 0.0018 U
Dieldrin 0.0017 J 0.011 J 0.0034   

Endosulfan sulfate 0.0052 U 0.0038 J 0.0019 J 
Endrin aldehyde 0.0031 U 0.0045 J 0.0034   
Endrin ketone 0.0027 J 0.01 J 0.0084   

Heptachlor epoxide 0.0018 U 0.05 0.0019 U
Hexachlorobenzene (HCB) 0.0018 U 0.0018 U 0.0013 J 

PBDE-17 0.001 U 0.049   0.035   
PBDE-28 0.001 U 0.017 J 0.019 J 
PBDE-71 0.021 U 0.014 J 0.022 U
PBDE-99 0.021 U 0.022   0.022 U
PCB 1016 0.2 0.053 U 0.055 U
PCB 1248 0.052 U 0.7 1.1   
PCB 1260 0.073 0.23 0.21   

bis(2-Ethylhexyl)phthalate 0.34 U 0.35 U 1.8 J 

Total Petroleum Hydrocarbons

Pesticides

Polybrominated Diphenyl Ether and  PCBs

Semi Volatile Organic Compounds

IR27B03
0-2 feet 2-6 feet 6-10 feet

Analyte

Diesel 25 24 41 19   
Motor oil 24 53 52 21 J 

4,4'-DDE 0.016 U 0.0032 U 0.032 J 0.0067
alpha-BHC 0.0089 U 0.0008 J 0.0018 U 0.0019 U

Dieldrin 0.016 U 0.0038 0.01 J 0.0044   
Endrin 0.0032 U 0.0021 J 0.016 J 0.0015 J 

Endosulfan sulfate 0.026 U 0.0045 J 0.0053 U 0.0056 U
Endrin aldehyde 0.016 U 0.0032 U 0.0032 U 0.0015 J 
Endrin ketone 0.0032 U 0.0017 J 0.0021 J 0.0016 J 

gamma-BHC (Lindane) 0.0089 U 0.0018 U 0.073 0.0019 U
gamma-Chlordane 0.0053 U 0.0082 0.0011 U 0.012
Heptachlor epoxide 0.0089 U 0.0018 U 0.055 0.0019 U

Hexachlorobenzene (HCB) 0.0089 U 0.0018 U 0.0018 U 0.003

PBDE-154 0.021 U 0.0011 U 0.021 U 0.014
PBDE-17 0.001 U 0.001 U 0.023 0.017
PBDE-28 0.001 U 0.01 J 0.001 U 0.0061 J 
PBDE-183 0.021 U 0.0011 U 0.021 U 0.017
PCB 1016 0.053 U 0.053 U 7.4 0.32
PCB 1248 0.053 U 0.053 U 2.8 0.35   
PCB 1260 0.053 U 0.22 0.066 0.051 J 

bis(2-Ethylhexyl)phthalate 0.35 U 0.35 U 0.94 0.37 U
Benzo(a)anthracene 0.021 U 0.021 U 0.027   0.021 U

Benzo(a)pyrene 0.021 U 0.021 U 0.03   0.022 U
Benzo(b)fluoranthene 0.021 U 0.021 U 0.041   0.022 U
Benzo(g,h,i)perylene 0.021 U 0.021 U 0.021 J 0.022 U

Fluoranthene 0.021 U 0.021 U 0.059 0.022 U
Phenanthrene 0.021 U 0.021 U 0.036 0.022 U

Pyrene 0.021 U 0.021 U 0.061 0.022 U
Hydrazine 0.105 U 0.107 U 0.107 U 0.146

Total Petroleum Hydrocarbons

Pesticides

Polybrominated diphenyl ether and  PCBs

Semi volatile organic compounds

IR27B09
0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte

Diesel 11 U 10 U 13   52
Motor oil 21 U 40 16 J 27

4,4'-DDE 0.0032 U 0.0031 U 0.0028 J 0.0033 U
4,4'-DDT 0.0032 U 0.0031 U 0.0034   0.0062

alpha-BHC 0.0018 U 0.0018 U 0.0012 J 0.0018 U
beta-BHC 0.0018 U 0.0018 U 0.0037   0.0018 U

Aldrin 0.0018 U 0.0018 U 0.0037 0.0018 U
Heptachlor epoxide 0.0018 U 0.0018 U 0.0018 0.0018 U

PBDE-17 0.001 U 0.001 U 0.0021 0.0032
PCB 1248 0.053 U 0.052 U 0.12 0.054 U

Pentachlorophenol 0.021 U 0.03 J 0.021 U 0.022 U

IR27B04

Total Petroleum Hydrocarbons

Pesticides

Semi volatile organic compounds

Polybrominated diphenyl ether and  PCBs

0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte

Diesel 5.5 J 34 82 12
Motor oil 21 U 66 57 45

Stoddard solvent 1 U 0.93 0.94 U 1.9

4,4'-DDE 0.0032 U 0.0047 0.0035 0.0033 U
alpha-BHC 0.0018 U 0.0013 J 0.0018 U 0.0018 U
beta-BHC 0.0018 U 0.0018 U 0.0018 U 0.0012 J 

Aldrin 0.0018 U 0.017 0.0019 U 0.0019 U
Dieldrin 0.0032 U 0.0032 U 0.0015 J 0.0033 U
Endrin 0.0032 U 0.0014 J 0.0032 U 0.0032 U

Endosulfan sulfate 0.0053 U 0.0054 U 0.0057 U 0.0031 J 
Endrin ketone 0.0032 U 0.0032 U 0.0032 U 0.0045

gamma-Chlordane 0.0011 U 0.0011 U 0.0074 0.0032
Heptachlor 0.0018 U 0.0018 U 0.0018 U 0.0009 J 

Heptachlor epoxide 0.0018 U 0.013 0.0019 U 0.0075
Hexachlorobenzene (HCB) 0.0018 U 0.0089 0.0019 U 0.0019 U

PBDE-138 0.0011 U 0.0011 U 0.0023 0.0038
PBDE-154 0.0011 U 0.0017 0.0011 U 0.0011 U
PBDE-17 0.001 U 0.006 0.0052 0.001 U
PBDE-28 0.001 U 0.0011 0.001 U 0.001 U
PBDE-71 0.0011 U 0.0011 U 0.0011 U 0.0013
PBDE-85 0.0011 U 0.0011 U 0.0011 U 0.001 J 
PCB 1016 0.053 U 0.7 0.0057 U 0.0055 U
PCB 1248 0.053 U 0.56 0.0057 U 0.089
PCB 1254 0.053 U 0.054 U 0.08 0.0055 U

1,4-Dichlorobenzene 0.0049 U 0.0045 U 0.0047 U 0.011
bis(2-Ethylhexyl)phthalate 0.35 U 100 0.54 0.19 J 

Hydrazine 0.155 0.108 U 0.114 U 0.171

Total Petroleum Hydrocarbons

Pesticides

Polybrominated diphenyl ether and  PCBs

Semi volatile organic compounds

IR27B05
0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte

Diesel 11 U 9 J 6.7 J 11 U
Motor oil 21 U 30   20 J 20 J 

4,4'-DDE 0.0032 U 0.0046   0.0033 U 0.0033 U
Aldrin 0.0018 U 0.011 0.0019 U 0.0019 U

gamma-BHC (Lindane) 0.0018 U 0.00066 J 0.0019 U 0.0019 U
gamma-Chlordane 0.0011 U 0.0011 U 0.0024 0.00097 J 

Heptachlor 0.0018 U 0.0018 U 0.00067 J 0.0018 U

PBDE-17 0.001 U 0.0095 0.0012 0.0018
PBDE-183 0.0096 J 0.001 U 0.0011 U 0.0011 U
PCB 1016 0.053 U 0.052 U 0.1 0.079
PCB 1248 0.053 U 0.33 0.11 0.083

Total Petroleum Hydrocarbons

Pesticides

Polybrominated Diphenyl Ether and  PCBs

IR27B06
0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte
Total Petroleum 
Hydrocarbons - - - -

Pesticides - - - -
Polybrominated diphenyl - - - -
Semi volatile organic 
compounds - - - -

IR27B07
0-2 feet 2-6 feet 6-10 feet 10-15 feet

Analyte
Total Petroleum 
Hydrocarbons - - -

Pesticides - - -
Polybrominated diphenyl 
ether and  PCBs

- - -

Semi volatile organic 
compounds - - -

Hydrazine 0.108 U 0.162 0.108 U

0-2 feet 2-6 feet 6-10 feet
IR27B08

Analyte

Diesel 11 U 11 U 11 U 6.1 J 
Motor oil 22 U 22 U 22 U 8.3 J 

4,4'-DDE 0.0032 U 0.0033 U 0.0033 U 0.0096
alpha-BHC 0.0089 U 0.0012 J 0.0018 U 0.0017 J 

Hexachlorobenzene (HCB) 0.0018 U 0.0019 U 0.0019 U 0.00089 J 

Hydrazine 0.108 U 0.131 U 0.116 0.112 U
Semi volatile organic compounds

15 feet
IR27B10 & IR27B11

Total Petroleum Hydrocarbons

Pesticides

0-2 feet 2-6 feet 6-10 feet

Analyte

Diesel 10 U 51 38 41
Motor oil 21 U 75 78 170

Stoddard solvent 1 U 1 U 1 U 3

4,4'-DDD 0.0031 U 0.0094 0.01 J 0.0019 J 
4,4'-DDE 0.0031 U 0.021 0.016 J 0.0022 J 
4,4'-DDT 0.0031 U 0.0032 U 0.03   0.0062   

alpha-BHC 0.0018 U 0.0011 J 0.0018 U 0.0012 J 
alpha-Chlordane 0.0039 0.017 0.0034 0.11

beta-BHC 0.0018 U 0.0018 U 0.0014 J 0.007
delta-BHC 0.0018 U 0.0018 U 0.0018 U 0.018

Dieldrin 0.0031 U 0.0053 0.013 0.0021 J 
Endosulfan sulfate 0.0052 U 0.0047 0.0054 U 0.0052 U
Endrin aldehyde 0.0031 U 0.0037 0.0081 0.0022 J 
Endrin ketone 0.0031 U 0.019 0.006 J 0.0031 U

gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0033 J 0.0018 U
gamma-Chlordane 0.0024 0.0045 0.0029 J 0.097

Heptachlor 0.0018 U 0.0018 U 0.0018 U 0.0017 J 
Heptachlor epoxide 0.011 U 0.011 U 0.015 0.0063

PBDE-100 0.0036 J 0.021 U 0.0011 U 0.001 U
PBDE-138 0.0022   0.021 U 0.0011 U 0.0011 U
PBDE-153 0.001 U 0.021 U 0.0026 J 0.0011 U
PBDE-154 0.001 U 0.021 U 0.0058   0.001 U
PBDE-17 0.001 U 0.021 J 0.017   0.0032
PBDE-28 0.001 U 0.014 J 0.0087   0.0042
PBDE-66 0.001 U 0.021 U 0.0018 J 0.0011
PBDE-71 0.001 U 0.013 J 0.0042 J 0.001 U
PBDE-99 0.001 U 0.021 U 0.0028 J 0.001 U

PBDE-183 0.001 U 0.021 U 0.0011 U 0.00052 J 
PBDE-190 0.001 U 0.021 U 0.0011 U 0.00094 J 
PCB 1016 0.052 U 0.054 U 0.054 U 0.23
PCB 1248 0.052 U 0.36 0.72   0.052 U
PCB 1260 0.052 U 0.21 0.14   0.047 J 

1,2,4-Trimethylbenzene 0.0048 U 0.0053 U 0.005 U 0.0022 J 

bis(2-Ethylhexyl)phthalate 0.35 U 8 0.29 J 0.28 J 
Benzo(a)anthracene 0.021 U 0.013 J 0.021 U 0.021 U
Benzo(g,h,i)perylene 0.021 U 0.012 J 0.021 U 0.021 U

Fluoranthene 0.021 U 0.022 0.021 U 0.021 U
Phenanthrene 0.021 U 0.012 J 0.021 U 0.021 U

Pyrene 0.021 U 0.024 0.021 U 0.021 U
Hydrazine 0.105 U 0.107 U 0.221 0.103 U

15 feet
IR27B01 & IR27B12

Total Petroleum Hydrocarbons

Semi Volatile Organic Compounds

Polybrominated Diphenyl Ether and  PCBs

Pesticides

Volatile Organic Compounds

0-2 feet 2-6 feet 6-10 feet



INORGANICS EPA 314.0 PERCHLORATE 0.5 2 µg/l 6 (AL) 2 U
SEMIVOLATILES EPA 8270C SIM 1,4-DIOXANE 0.94 1.9 µg/l 2 1.9 U
INORGANICS EPA 7196A HEXAVALENT CHROMIUM 0.005 0.01 mg/l 50 (AL) 0.01 U
PCBS EPA 8082 PBDE-100 0.024 0.05 µg/l - 0.047 U

PBDE-138 0.024 0.05 µg/l - 0.047 U
PBDE-153 0.024 0.05 µg/l - 0.047 U
PBDE-154 0.024 0.05 µg/l - 0.047 U
PBDE-17 0.024 0.05 µg/l - 0.047 U
PBDE-183 0.024 0.05 µg/l - 0.047 U
PBDE-190 0.024 0.05 µg/l - 0.047 U
PBDE-28 0.024 0.05 µg/l - 0.047 U
PBDE-47 0.024 0.05 µg/l - 0.047 U
PBDE-66 0.024 0.05 µg/l - 0.047 U
PBDE-71 0.024 0.05 µg/l - 0.047 U
PBDE-85 0.024 0.05 µg/l - 0.047 U
PBDE-99 0.024 0.05 µg/l - 0.047 U

VOLATILES EPA 8260B 1,2,3-TRICHLOROPROPANE 0.0025 0.01 µg/l 0.005 0.005 U
SEMIVOLATILES EPA 1625C N-NITROSODIMETHYLAMINE 0.0005 0 µg/l - 0.002 U

VOCS EPA 8260B
SVOCS EPA 8270C
PCBS EPA 8082
PESTICIDES EPA 8081A
METALS EPA 6020A ALUMINUM 50 100 µg/l 1000 1380

ANTIMONY 0.5 1 µg/l 6 2.99
ARSENIC 0.5 1 µg/l 50 2.6
BARIUM 0.5 1 µg/l 1000 20.7
BERYLLIUM 0.5 1 µg/l 4 1 U
CADMIUM 0.5 1 µg/l 5 1 U
CALCIUM 50 100 µg/l - 18300
CHROMIUM 0.5 1 µg/l 50 17.3
COBALT 0.5 1 µg/l - 1.38
COPPER 0.5 1 µg/l 1000 4.39
IRON 50 100 µg/l 300 1670
LEAD 0.5 1 µg/l 15 1 U
MAGNESIUM 50 100 µg/l 16300
MANGANESE 0.5 1 µg/l 50* 77
MERCURY 0.1 0.5 µg/l 2 0.5 U
MOLYBDENUM 1 2 µg/l - 5.57
NICKEL 0.5 1 µg/l 100 7.29
POTASSIUM 50 100 µg/l - 5640
SELENIUM 0.5 1 µg/l 50 1.01
SILVER 0.5 1 µg/l 100 1 U
SODIUM 50 100 µg/l - 69100
THALLIUM 0.5 1 µg/l 2 1 U
VANADIUM 0.5 1 µg/l - 56.9 J
ZINC 5 10 µg/l 5000 17.5

ORGANICS EPA 8015B DIESEL 0.094 0.47 mg/l 1 0.47 U
MOTOR OIL 0.094 0.94 mg/l - 0.94 U

all non detect
all non detect

Analyte MDLMethod

REMINDER OF ANALYTICAL SUITE

all non detect
all non detect

MW-1

RL Units MCL/AL Results

RWQCB EMERGENT CHEMICALS

INORGANICS EPA 314.0 PERCHLORATE 0.5 2 µg/l 6 (AL) 2 U
SEMIVOLATILES EPA 8270C SIM 1,4-DIOXANE 0.94 1.9 µg/l 2 1.9 U
INORGANICS EPA 7196A HEXAVALENT CHROMIUM 0.005 0.01 mg/l 50 (AL) 0.01 U
PCBS EPA 8082 PBDE-100 0.024 0.05 µg/l - 0.048 U

PBDE-138 0.024 0.05 µg/l - 0.048 U
PBDE-153 0.024 0.05 µg/l - 0.048 U
PBDE-154 0.024 0.05 µg/l - 0.048 U
PBDE-17 0.024 0.05 µg/l - 0.048 U
PBDE-183 0.024 0.05 µg/l - 0.048 U
PBDE-190 0.024 0.05 µg/l - 0.048 U
PBDE-28 0.024 0.05 µg/l - 0.048 U
PBDE-47 0.024 0.05 µg/l - 0.048 U
PBDE-66 0.024 0.05 µg/l - 0.048 U
PBDE-71 0.024 0.05 µg/l - 0.048 U
PBDE-85 0.024 0.05 µg/l - 0.048 U
PBDE-99 0.024 0.05 µg/l - 0.048 U

VOLATILES EPA 8260B 1,2,3-TRICHLOROPROPANE 0.0025 0.01 µg/l 0.005 0.005 U
SEMIVOLATILES EPA 1625C N-NITROSODIMETHYLAMINE 0.0005 0 µg/l - 0.003

VOCS EPA 8260B
SVOCS EPA 8270C
PCBS EPA 8082
PESTICIDES EPA 8081A
METALS EPA 6020A ALUMINUM 50 100 µg/l 1000 5360

ANTIMONY 0.5 1 µg/l 6 1 U
ARSENIC 0.5 1 µg/l 50 8.41
BARIUM 0.5 1 µg/l 1000 131
BERYLLIUM 0.5 1 µg/l 4 1 U
CADMIUM 0.5 1 µg/l 5 1 U
CALCIUM 50 100 µg/l - 96100
CHROMIUM 0.5 1 µg/l 50 17
COBALT 0.5 1 µg/l - 6.43
COPPER 0.5 1 µg/l 1000 17.2
IRON 50 100 µg/l 300 7900
LEAD 0.5 1 µg/l 15 1.21
MAGNESIUM 50 100 µg/l 46900
MANGANESE 0.5 1 µg/l 50* 2070
MERCURY 0.1 0.5 µg/l 2 0.5 U
MOLYBDENUM 1 2 µg/l - 6.29
NICKEL 0.5 1 µg/l 100 9.38
POTASSIUM 50 100 µg/l - 9410
SELENIUM 0.5 1 µg/l 50 1 U
SILVER 0.5 1 µg/l 100 1 U
SODIUM 50 100 µg/l - 52000
THALLIUM 0.5 1 µg/l 2 1 U
VANADIUM 0.5 1 µg/l - 26.2 J
ZINC 5 10 µg/l 5000 29.7

ORGANICS EPA 8015B DIESEL 0.094 0.47 mg/l 1 0.25 J
MOTOR OIL 0.094 0.94 mg/l - 0.14 J

all non detect
all non detect

MW-2

Analyte MDL RL Units MCL/ALMethod Results

RWQCB EMERGENT CHEMICALS

REMINDER OF ANALYTICAL SUITE

all non detect
all non detect

INORGANICS EPA 314.0 PERCHLORATE 0.5 2 µg/l 6 (AL) 2 U
SEMIVOLATILES EPA 8270C SIM 1,4-DIOXANE 0.94 1.9 µg/l 2 1.9 U
INORGANICS EPA 7196A HEXAVALENT CHROMIUM 0.005 0.01 mg/l 50 (AL) 0.01 U
PCBS EPA 8082 PBDE-100 0.024 0.05 µg/l - 0.047 U

PBDE-138 0.024 0.05 µg/l - 0.047 U
PBDE-153 0.024 0.05 µg/l - 0.047 U
PBDE-154 0.024 0.05 µg/l - 0.047 U
PBDE-17 0.024 0.05 µg/l - 0.047 U
PBDE-183 0.024 0.05 µg/l - 0.047 U
PBDE-190 0.024 0.05 µg/l - 0.047 U
PBDE-28 0.024 0.05 µg/l - 0.047 U
PBDE-47 0.024 0.05 µg/l - 0.047 U
PBDE-66 0.024 0.05 µg/l - 0.047 U
PBDE-71 0.024 0.05 µg/l - 0.047 U
PBDE-85 0.024 0.05 µg/l - 0.047 U
PBDE-99 0.024 0.05 µg/l - 0.047 U

VOLATILES EPA 8260B 1,2,3-TRICHLOROPROPANE 0.0025 0.01 µg/l 0.005 0.005 U
SEMIVOLATILES EPA 1625C N-NITROSODIMETHYLAMINE 0.0005 0 µg/l - 0.002 U

VOCS EPA 8260B
SVOCS EPA 8270C
PCBS EPA 8082
PESTICIDES EPA 8081A
METALS EPA 6020A ALUMINUM 50 100 µg/l 1000 6250

ANTIMONY 0.5 1 µg/l 6 1 U
ARSENIC 0.5 1 µg/l 50 1.33
BARIUM 0.5 1 µg/l 1000 196
BERYLLIUM 0.5 1 µg/l 4 1 U
CADMIUM 0.5 1 µg/l 5 1 U
CALCIUM 50 100 µg/l - 59100
CHROMIUM 0.5 1 µg/l 50 14.4
COBALT 0.5 1 µg/l - 9.2
COPPER 0.5 1 µg/l 1000 15.1
IRON 50 100 µg/l 300 6290
LEAD 0.5 1 µg/l 15 1.4
MAGNESIUM 50 100 µg/l 51400
MANGANESE 0.5 1 µg/l 50* 718
MERCURY 0.1 0.5 µg/l 2 0.5 U
MOLYBDENUM 1 2 µg/l - 3.69
NICKEL 0.5 1 µg/l 100 10.4
POTASSIUM 50 100 µg/l - 10700
SELENIUM 0.5 1 µg/l 50 1 U
SILVER 0.5 1 µg/l 100 1 U
SODIUM 50 100 µg/l - 90400
THALLIUM 0.5 1 µg/l 2 1 U
VANADIUM 0.5 1 µg/l - 24.6 J
ZINC 5 10 µg/l 5000 35.9

ORGANICS EPA 8015B DIESEL 0.094 0.47 mg/l 1 0.47 U
MOTOR OIL 0.094 0.94 mg/l - 0.94 U

REMINDER OF ANALYTICAL SUITE

all non detect

Method

RWQCB EMERGENT CHEMICALS

MW-3

Analyte MDL RL Units

all non detect
all non detect
all non detect

MCL/AL Results
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TABLE 1
MONITOING CONSTRUCTION DETAILS

IRP SITE 27, NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

WELL I.D.
WELL 

DIAMETER 
(inches)

WELL 
COMPLETION 

DATE
CASING TYPE

TOTAL WELL 
DEPTH (feet 

bgs)

BOTTOM 
OF SCREEN 

(feet bgs)

TOP OF 
SCREEN 
(feet bgs)

TOTAL 
LENGTH OF 

SCREEN (feet)

DEPTH OF TOP 
OF FILTER 

PACK (feet bgs)

DEPTH TO 
TOP OF 

SANITARY 
SEAL (feet bgs)

SURFACE 
COMPLETION COORDINATES

MW-1 4 10/20/2006 Schedule 40 PVC 41 40.5 20.5 20 18.5 3 Above ground Northing: 2072613.978
Easting: 6248714.164
Elevation (TOC): 612.528
Elevation (ground): 609.342

MW-2 4 10/23/2006 Schedule 40 PVC 31 30.5 20.2 10 18.5 3 Above ground Northing: 2072741.452
Easting: 6248798.734
Elevation (TOC): 602.649
Elevation (ground): 600.661

MW-3 4 10/24/2006 Schedule 40 PVC 30 29.5 19.5 10 17.5 3 Above ground Northing: 2072800.127
Easting: 6248906.598
Elevation (TOC): 598.540
Elevation (ground): 595.254

acronyms and abbreviations
bgs below ground surface
TOC top of  casing
PVC polyvinyl chloride



TABLE 2
SOIL ANALYTICAL RESULTS (DETECTS)

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

top bottom

IR27B0101 0 2 METALS 6020A ALUMINUM mg/kg 9120 J 18 7600 100,000
IR27B0101 0 2 METALS 6020A ARSENIC mg/kg 1.04 0.29 0.062 0.25
IR27B0101 0 2 METALS 6020A BARIUM mg/kg 64.7 82 540 67,000
IR27B0101 0 2 METALS 6020A BERYLLIUM mg/kg .146 J 3 15 1,900
IR27B0101 0 2 METALS 6020A CHROMIUM mg/kg 15.5 2 210 450
IR27B0101 0 2 METALS 6020A COBALT mg/kg 6.22 33 140 1,900
IR27B0101 0 2 METALS 6020A COPPER mg/kg 10.8 52 310 41,000
IR27B0101 0 2 METALS 6020A IRON mg/kg 12300 nv 2300 100,000
IR27B0101 0 2 METALS 6020A LEAD mg/kg 2.96 0.15 400 400
IR27B0101 0 2 METALS 6020A MAGNESIUM mg/kg 3130 nv nv nv
IR27B0101 0 2 METALS 6020A MANGANESE mg/kg 214 J 2.5 180 19,000
IR27B0101 0 2 METALS 6020A NICKEL mg/kg 4.96 7 160 20,000
IR27B0101 0 2 METALS 6020A VANADIUM mg/kg 34 300 7.8 1,000
IR27B0101 0 2 METALS 6020A ZINC mg/kg 20.2 J 620 2300 100,000
IR27B0101 0 2 PCBS 8082 PBDE-100 mg/kg 0.0036 J 0.000098 0.043 0.19
IR27B0101 0 2 PCBS 8082 PBDE-138 mg/kg 0.0022 0.000098 0.043 0.19
IR27B0101 0 2 PESTICIDES 8081A ALPHA-CHLORDANE mg/kg 0.0039 0.5 1.6 6.5
IR27B0101 0 2 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0024 0.5 1.6 6.5
IR27B0102 2 6 METALS 6020A ALUMINUM mg/kg 13700 J 18 7600 100,000
IR27B0102 2 6 METALS 6020A ARSENIC mg/kg 1.73 0.29 0.062 0.25
IR27B0102 2 6 METALS 6020A BARIUM mg/kg 106 82 540 67,000
IR27B0102 2 6 METALS 6020A BERYLLIUM mg/kg .221 J 3 15 1,900
IR27B0102 2 6 METALS 6020A CADMIUM mg/kg .903 0.4 3.7 450
IR27B0102 2 6 METALS 6020A CHROMIUM mg/kg 33.6 2 210 450
IR27B0102 2 6 METALS 6020A COBALT mg/kg 8.34 33 140 1,900
IR27B0102 2 6 METALS 6020A COPPER mg/kg 34.9 52 310 41,000
IR27B0102 2 6 METALS 6020A IRON mg/kg 19800 nv 2300 100,000
IR27B0102 2 6 METALS 6020A LEAD mg/kg 22.1 0.15 400 400
IR27B0102 2 6 METALS 6020A MAGNESIUM mg/kg 4970 nv nv nv
IR27B0102 2 6 METALS 6020A MANGANESE mg/kg 199 J 2.5 180 19,000
IR27B0102 2 6 METALS 7471A MERCURY mg/kg .101 J 0.1 2.3 310
IR27B0102 2 6 METALS 6020A NICKEL mg/kg 11.8 7 160 20,000

SAMPLE
SAMPLE 

INTERVAL ANALYTICA
L SUITE METHOD RES. PRG IND. PRGANALYTE UNITS RESULT SSL 

(DAF=1)
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TABLE 2
SOIL ANALYTICAL RESULTS (DETECTS)

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

top bottom
SAMPLE

SAMPLE 
INTERVAL ANALYTICA

L SUITE METHOD RES. PRG IND. PRGANALYTE UNITS RESULT SSL 
(DAF=1)

IR27B0102 2 6 METALS 6020A SILVER mg/kg .187 J 2 39 5,100
IR27B0102 2 6 METALS 6020A VANADIUM mg/kg 57 300 7.8 1,000
IR27B0102 2 6 METALS 6020A ZINC mg/kg 181 J 620 2300 100,000
IR27B0102 2 6 ORGANICS 8015B DIESEL mg/kg 51 nv nv nv
IR27B0102 2 6 ORGANICS 8015B MOTOR OIL mg/kg 75 nv nv nv
IR27B0102 2 6 PCBS 8082 PBDE-17 mg/kg 0.021 J 0.000098 0.043 0.19
IR27B0102 2 6 PCBS 8082 PBDE-28 mg/kg 0.014 J 0.000098 0.043 0.19
IR27B0102 2 6 PCBS 8082 PBDE-71 mg/kg 0.013 J 0.000098 0.043 0.19
IR27B0102 2 6 PCBS 8082 PCB-1248 mg/kg 0.36 J 1.6 0.11 0.38
IR27B0102 2 6 PCBS 8082 PCB-1260 mg/kg 0.21 J 1.6 0.11 0.38
IR27B0102 2 6 PCBS 8082 PCB-1260 mg/kg 0.21 J 1.6 0.11 0.38
IR27B0102 2 6 PESTICIDES 8081A 4,4'-DDD mg/kg 0.0094 J 0.8 2.4 10
IR27B0102 2 6 PESTICIDES 8081A 4,4'-DDE mg/kg 0.021 J 3 1.7 7
IR27B0102 2 6 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0011 J 0.00003 0.09 0.36
IR27B0102 2 6 PESTICIDES 8081A ALPHA-CHLORDANE mg/kg 0.017 J 0.5 1.6 6.5
IR27B0102 2 6 PESTICIDES 8081A DIELDRIN mg/kg 0.0053 J 0.0002 0.03 0.11
IR27B0102 2 6 PESTICIDES 8081A ENDOSULFAN SULFATE mg/kg 0.0047 J 0.9 37 3700
IR27B0102 2 6 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0037 J 0.05 1.8 180
IR27B0102 2 6 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.019 J 0.05 1.8 180
IR27B0102 2 6 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0045 J 0.5 1.6 6.5
IR27B0102 2 6 SVOCS 8270C SIM BENZO(A)ANTHRACENE mg/kg 0.013 J 0.08 0.62 2.1
IR27B0102 2 6 SVOCS 8270C SIM BENZO(G,H,I)PERYLENE mg/kg 0.012 J 210 230 29,000
IR27B0102 2 6 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 8 540 35 120
IR27B0102 2 6 SVOCS 8270C SIM FLUORANTHENE mg/kg 0.022 210 230 22,000
IR27B0102 2 6 SVOCS 8270C SIM PHENANTHRENE mg/kg 0.012 J 210 230 29,000
IR27B0102 2 6 SVOCS 8270C SIM PYRENE mg/kg 0.024 210 230 29,000
IR27B0103 6 10 INORGANICS SM 1385 HYDRAZINE mg/kg 0.221 4.5E-06 0.16 0.57
IR27B0103 6 10 METALS 6020A ALUMINUM mg/kg 13100 J 18 7600 100,000
IR27B0103 6 10 METALS 6020A ARSENIC mg/kg 1.5 0.29 0.062 0.25
IR27B0103 6 10 METALS 6020A BARIUM mg/kg 121 82 540 67,000
IR27B0103 6 10 METALS 6020A BERYLLIUM mg/kg .196 J 3 15 1,900
IR27B0103 6 10 METALS 6020A CADMIUM mg/kg .623 0.4 3.7 450
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TABLE 2
SOIL ANALYTICAL RESULTS (DETECTS)

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

top bottom
SAMPLE

SAMPLE 
INTERVAL ANALYTICA

L SUITE METHOD RES. PRG IND. PRGANALYTE UNITS RESULT SSL 
(DAF=1)

IR27B0103 6 10 METALS 6020A CHROMIUM mg/kg 33.4 2 210 450
IR27B0103 6 10 METALS 6020A COBALT mg/kg 8.29 33 140 1,900
IR27B0103 6 10 METALS 6020A COPPER mg/kg 24.3 52 310 41,000
IR27B0103 6 10 METALS 6020A IRON mg/kg 21100 nv 2300 100,000
IR27B0103 6 10 METALS 6020A LEAD mg/kg 21.8 0.15 400 400
IR27B0103 6 10 METALS 6020A MAGNESIUM mg/kg 5090 nv nv nv
IR27B0103 6 10 METALS 6020A MANGANESE mg/kg 183 J 2.5 180 19,000
IR27B0103 6 10 METALS 7471A MERCURY mg/kg .181 0.1 2.3 310
IR27B0103 6 10 METALS 6020A NICKEL mg/kg 9.8 7 160 20,000
IR27B0103 6 10 METALS 6020A VANADIUM mg/kg 54.8 300 7.8 1,000
IR27B0103 6 10 METALS 6020A ZINC mg/kg 110 J 620 2300 100,000
IR27B0103 6 10 ORGANICS 8015B DIESEL mg/kg 38 nv nv nv
IR27B0103 6 10 ORGANICS 8015B MOTOR OIL mg/kg 78 nv nv nv
IR27B0103 6 10 PCBS 8082 PBDE-153 mg/kg 0.0026 J 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-154 mg/kg 0.0058 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-17 mg/kg 0.017 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-28 mg/kg 0.0087 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-66 mg/kg 0.0018 J 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-71 mg/kg 0.0042 J 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PBDE-99 mg/kg 0.0028 J 0.000098 0.043 0.19
IR27B0103 6 10 PCBS 8082 PCB-1248 mg/kg 0.72 1.6 0.11 0.38
IR27B0103 6 10 PCBS 8082 PCB-1260 mg/kg 0.14 1.6 0.11 0.38
IR27B0103 6 10 PESTICIDES 8081A 4,4'-DDD mg/kg 0.01 J 0.8 2.4 10
IR27B0103 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.016 J 3 1.7 7
IR27B0103 6 10 PESTICIDES 8081A 4,4'-DDT mg/kg 0.03 2 1.7 7
IR27B0103 6 10 PESTICIDES 8081A ALPHA-CHLORDANE mg/kg 0.0034 0.5 1.6 6.5
IR27B0103 6 10 PESTICIDES 8081A BETA-BHC mg/kg 0.0014 J 0.0001 0.32 1.3
IR27B0103 6 10 PESTICIDES 8081A DIELDRIN mg/kg 0.013 0.0002 0.03 0.11
IR27B0103 6 10 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0081 0.05 1.8 180
IR27B0103 6 10 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.006 J 0.05 1.8 180
IR27B0103 6 10 PESTICIDES 8081A GAMMA-BHC (LINDANE) mg/kg 0.0033 J 0.0005 0.44 1.7
IR27B0103 6 10 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0029 J 0.5 1.6 6.5
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TABLE 2
SOIL ANALYTICAL RESULTS (DETECTS)

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

top bottom
SAMPLE
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IR27B0103 6 10 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.015 0.03 0.053 0.19
IR27B0103 6 10 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.29 J 540 35 120
IR27B0201 0 2 INORGANICS SM 1385 HYDRAZINE mg/kg 0.157 4.5E-06 0.16 0.57
IR27B0201 0 2 METALS 6020A ALUMINUM mg/kg 13300 J 18 7600 100,000
IR27B0201 0 2 METALS 6020A ARSENIC mg/kg 28.4 0.29 0.062 0.25
IR27B0201 0 2 METALS 6020A BARIUM mg/kg 99.4 82 540 67,000
IR27B0201 0 2 METALS 6020A BERYLLIUM mg/kg .193 J 3 15 1,900
IR27B0201 0 2 METALS 6020A CADMIUM mg/kg .414 J 0.4 3.7 450
IR27B0201 0 2 METALS 6020A CHROMIUM mg/kg 28.5 2 210 450
IR27B0201 0 2 METALS 6020A COBALT mg/kg 8.89 33 140 1,900
IR27B0201 0 2 METALS 6020A COPPER mg/kg 17 52 310 41,000
IR27B0201 0 2 METALS 6020A IRON mg/kg 17100 nv 2300 100,000
IR27B0201 0 2 METALS 6020A LEAD mg/kg 13.7 0.15 400 400
IR27B0201 0 2 METALS 6020A MAGNESIUM mg/kg 4640 nv nv nv
IR27B0201 0 2 METALS 6020A MANGANESE mg/kg 243 J 2.5 180 19,000
IR27B0201 0 2 METALS 6020A NICKEL mg/kg 8.3 7 160 20,000
IR27B0201 0 2 METALS 6020A VANADIUM mg/kg 52.5 300 7.8 1,000
IR27B0201 0 2 METALS 6020A ZINC mg/kg 44.7 J 620 2300 100,000
IR27B0201 0 2 ORGANICS 8015B DIESEL mg/kg 79 J nv nv nv
IR27B0201 0 2 ORGANICS 8015B MOTOR OIL mg/kg 1400 nv nv nv
IR27B0202 2 6 METALS 6020A ALUMINUM mg/kg 13200 J 18 7600 100,000
IR27B0202 2 6 METALS 6020A ANTIMONY mg/kg 6.21 J 0.3 3.1 410
IR27B0202 2 6 METALS 6020A ARSENIC mg/kg 1.82 0.29 0.062 0.25
IR27B0202 2 6 METALS 6020A BARIUM mg/kg 109 82 540 67,000
IR27B0202 2 6 METALS 6020A BERYLLIUM mg/kg .182 J 3 15 1,900
IR27B0202 2 6 METALS 6020A CADMIUM mg/kg .597 0.4 3.7 450
IR27B0202 2 6 METALS 6020A CHROMIUM mg/kg 32 2 210 450
IR27B0202 2 6 METALS 6020A COBALT mg/kg 11.1 33 140 1,900
IR27B0202 2 6 METALS 6020A COPPER mg/kg 28.7 52 310 41,000
IR27B0202 2 6 METALS 6020A IRON mg/kg 21800 nv 2300 100,000
IR27B0202 2 6 METALS 6020A LEAD mg/kg 26.4 0.15 400 400
IR27B0202 2 6 METALS 6020A MAGNESIUM mg/kg 5730 nv nv nv
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IR27B0202 2 6 METALS 6020A MANGANESE mg/kg 164 J 2.5 180 19,000
IR27B0202 2 6 METALS 6020A NICKEL mg/kg 15.7 7 160 20,000
IR27B0202 2 6 METALS 6020A VANADIUM mg/kg 54.1 300 7.8 1,000
IR27B0202 2 6 METALS 6020A ZINC mg/kg 67 J 620 2300 100,000
IR27B0202 2 6 ORGANICS 8015B DIESEL mg/kg 180 J nv nv nv
IR27B0202 2 6 ORGANICS 8015B MOTOR OIL mg/kg 2900 nv nv nv
IR27B0202 2 6 ORGANICS 8015B STODDARD SOLVENT mg/kg 1 J nv nv nv
IR27B0202 2 6 PCBS 8082 PCB-1016 mg/kg 20 1.6 0.39 210
IR27B0202 2 6 PCBS 8082 PCB-1248 mg/kg 11 1.6 0.11 0.38
IR27B0202 2 6 PCBS 8082 PCB-1260 mg/kg 0.58 1.6 0.11 0.38
IR27B0202 2 6 PESTICIDES 8081A 4,4'-DDE mg/kg 0.066 J 3 1.7 7
IR27B0202 2 6 PESTICIDES 8081A 4,4'-DDT mg/kg 0.076 J 2 1.7 7
IR27B0202 2 6 PESTICIDES 8081A ALDRIN mg/kg 0.4 0.02 0.029 0.1
IR27B0202 2 6 PESTICIDES 8081A DIELDRIN mg/kg 0.055 J 0.0002 0.03 0.11
IR27B0202 2 6 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.043 J 0.05 1.8 180
IR27B0202 2 6 PESTICIDES 8081A GAMMA-BHC (LINDANE) mg/kg 0.11 0.0005 0.44 1.7
IR27B0202 2 6 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.35 0.03 0.053 0.19
IR27B0202 2 6 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.064 0.1 0.3 1.1
IR27B0203 6 10 INORGANICS SM 1385 HYDRAZINE mg/kg 0.177 4.5E-06 0.16 0.57
IR27B0203 6 10 METALS 6020A ALUMINUM mg/kg 10500 J 18 7600 100,000
IR27B0203 6 10 METALS 6020A ANTIMONY mg/kg 1.66 J 0.3 3.1 410
IR27B0203 6 10 METALS 6020A ARSENIC mg/kg 2.13 0.29 0.062 0.25
IR27B0203 6 10 METALS 6020A BARIUM mg/kg 104 82 540 67,000
IR27B0203 6 10 METALS 6020A BERYLLIUM mg/kg .161 J 3 15 1,900
IR27B0203 6 10 METALS 6020A CADMIUM mg/kg .883 0.4 3.7 450
IR27B0203 6 10 METALS 6020A CHROMIUM mg/kg 26.6 2 210 450
IR27B0203 6 10 METALS 6020A COBALT mg/kg 9.4 33 140 1,900
IR27B0203 6 10 METALS 6020A COPPER mg/kg 45.8 52 310 41,000
IR27B0203 6 10 METALS 6020A IRON mg/kg 23700 nv 2300 100,000
IR27B0203 6 10 METALS 6020A LEAD mg/kg 74.7 0.15 400 400
IR27B0203 6 10 METALS 6020A MAGNESIUM mg/kg 4700 nv nv nv
IR27B0203 6 10 METALS 6020A MANGANESE mg/kg 170 J 2.5 180 19,000
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IR27B0203 6 10 METALS 7471A MERCURY mg/kg .0592 J 0.1 2.3 310
IR27B0203 6 10 METALS 6020A NICKEL mg/kg 13.6 7 160 20,000
IR27B0203 6 10 METALS 6020A SILVER mg/kg .114 J 2 39 5,100
IR27B0203 6 10 METALS 6020A VANADIUM mg/kg 47.9 300 7.8 1,000
IR27B0203 6 10 METALS 6020A ZINC mg/kg 95.1 J 620 2300 100,000
IR27B0203 6 10 ORGANICS 8015B DIESEL mg/kg 550 nv nv nv
IR27B0203 6 10 ORGANICS 8015B MOTOR OIL mg/kg 4800 nv nv nv
IR27B0203 6 10 PCBS 8082 PBDE-17 mg/kg 0.49 0.000098 0.043 0.19
IR27B0203 6 10 PCBS 8082 PBDE-28 mg/kg 0.25 0.000098 0.043 0.19
IR27B0203 6 10 PCBS 8082 PBDE-47 mg/kg 0.051 0.000098 0.043 0.19
IR27B0203 6 10 PCBS 8082 PCB-1016 mg/kg 21 1.6 0.39 210
IR27B0203 6 10 PCBS 8082 PCB-1248 mg/kg 14 1.6 0.11 0.38
IR27B0203 6 10 PCBS 8082 PCB-1260 mg/kg 1.5 1.6 0.11 0.38
IR27B0203 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.14 3 1.7 7
IR27B0203 6 10 PESTICIDES 8081A 4,4'-DDT mg/kg 0.22 2 1.7 7
IR27B0203 6 10 PESTICIDES 8081A ALDRIN mg/kg 0.39 0.02 0.029 0.1
IR27B0203 6 10 PESTICIDES 8081A DIELDRIN mg/kg 0.16 0.0002 0.03 0.11
IR27B0203 6 10 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.11 0.05 1.8 180
IR27B0203 6 10 PESTICIDES 8081A GAMMA-BHC (LINDANE) mg/kg 0.11 0.0005 0.44 1.7
IR27B0203 6 10 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.44 0.03 0.053 0.19
IR27B0203 6 10 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.051 0.1 0.3 1.1
IR27B0301 0 2 METALS 6020A ALUMINUM mg/kg 11500 J 18 7600 100,000
IR27B0301 0 2 METALS 6020A ARSENIC mg/kg 1.31 0.29 0.062 0.25
IR27B0301 0 2 METALS 6020A BARIUM mg/kg 89.1 82 540 67,000
IR27B0301 0 2 METALS 6020A BERYLLIUM mg/kg .179 J 3 15 1,900
IR27B0301 0 2 METALS 6020A CADMIUM mg/kg .219 J 0.4 3.7 450
IR27B0301 0 2 METALS 6020A CHROMIUM mg/kg 28.3 2 210 450
IR27B0301 0 2 METALS 6020A COBALT mg/kg 8.5 33 140 1,900
IR27B0301 0 2 METALS 6020A COPPER mg/kg 16.5 52 310 41,000
IR27B0301 0 2 METALS 6020A IRON mg/kg 16200 nv 2300 100,000
IR27B0301 0 2 METALS 6020A LEAD mg/kg 74.9 0.15 400 400
IR27B0301 0 2 METALS 6020A MAGNESIUM mg/kg 4400 nv nv nv
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IR27B0301 0 2 METALS 6020A MANGANESE mg/kg 204 J 2.5 180 19,000
IR27B0301 0 2 METALS 6020A NICKEL mg/kg 7.61 7 160 20,000
IR27B0301 0 2 METALS 6020A VANADIUM mg/kg 51.7 300 7.8 1,000
IR27B0301 0 2 METALS 6020A ZINC mg/kg 34.9 J 620 2300 100,000
IR27B0301 0 2 ORGANICS 8015B DIESEL mg/kg 37 nv nv nv
IR27B0301 0 2 ORGANICS 8015B MOTOR OIL mg/kg 44 nv nv nv
IR27B0301 0 2 PCBS 8082 PCB-1016 mg/kg 0.2 1.6 0.39 210
IR27B0301 0 2 PCBS 8082 PCB-1260 mg/kg 0.073 1.6 0.11 0.38
IR27B0301 0 2 PESTICIDES 8081A 4,4'-DDT mg/kg 0.012 J 2 1.7 7
IR27B0301 0 2 PESTICIDES 8081A ALPHA-CHLORDANE mg/kg 0.079 0.5 1.6 6.5
IR27B0301 0 2 PESTICIDES 8081A DIELDRIN mg/kg 0.0017 J 0.0002 0.03 0.11
IR27B0301 0 2 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0027 J 0.05 1.8 180
IR27B0302 2 6 METALS 6020A ALUMINUM mg/kg 8890 J 18 7600 100,000
IR27B0302 2 6 METALS 6020A ARSENIC mg/kg 1.18 0.29 0.062 0.25
IR27B0302 2 6 METALS 6020A BARIUM mg/kg 77.8 82 540 67,000
IR27B0302 2 6 METALS 6020A BERYLLIUM mg/kg .15 J 3 15 1,900
IR27B0302 2 6 METALS 6020A CADMIUM mg/kg .787 0.4 3.7 450
IR27B0302 2 6 METALS 6020A CHROMIUM mg/kg 24.3 2 210 450
IR27B0302 2 6 METALS 6020A COBALT mg/kg 6.91 33 140 1,900
IR27B0302 2 6 METALS 6020A COPPER mg/kg 54 52 310 41,000
IR27B0302 2 6 METALS 6020A IRON mg/kg 13300 nv 2300 100,000
IR27B0302 2 6 METALS 6020A LEAD mg/kg 22.9 0.15 400 400
IR27B0302 2 6 METALS 6020A MAGNESIUM mg/kg 3660 nv nv nv
IR27B0302 2 6 METALS 6020A MANGANESE mg/kg 171 J 2.5 180 19,000
IR27B0302 2 6 METALS 7471A MERCURY mg/kg .0382 J 0.1 2.3 310
IR27B0302 2 6 METALS 6020A NICKEL mg/kg 7.16 7 160 20,000
IR27B0302 2 6 METALS 6020A SILVER mg/kg .121 J 2 39 5,100
IR27B0302 2 6 METALS 6020A VANADIUM mg/kg 42 300 7.8 1,000
IR27B0302 2 6 METALS 6020A ZINC mg/kg 81.5 J 620 2300 100,000
IR27B0302 2 6 ORGANICS 8015B DIESEL mg/kg 62 nv nv nv
IR27B0302 2 6 ORGANICS 8015B MOTOR OIL mg/kg 140 nv nv nv
IR27B0302 2 6 PCBS 8082 PBDE-17 mg/kg 0.049 0.000098 0.043 0.19
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IR27B0302 2 6 PCBS 8082 PBDE-28 mg/kg 0.017 J 0.000098 0.043 0.19
IR27B0302 2 6 PCBS 8082 PBDE-71 mg/kg 0.014 J 0.000098 0.043 0.19
IR27B0302 2 6 PCBS 8082 PBDE-99 mg/kg 0.022 0.000098 0.043 0.19
IR27B0302 2 6 PCBS 8082 PCB-1248 mg/kg 0.7 1.6 0.11 0.38
IR27B0302 2 6 PCBS 8082 PCB-1260 mg/kg 0.23 1.6 0.11 0.38
IR27B0302 2 6 PESTICIDES 8081A 4,4'-DDD mg/kg 0.013 J 0.8 2.4 10
IR27B0302 2 6 PESTICIDES 8081A 4,4'-DDT mg/kg 0.035 J 2 1.7 7
IR27B0302 2 6 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0042 J 0.00003 0.09 0.36
IR27B0302 2 6 PESTICIDES 8081A BETA-BHC mg/kg 0.014 J 0.0001 0.32 1.3
IR27B0302 2 6 PESTICIDES 8081A DIELDRIN mg/kg 0.011 J 0.0002 0.03 0.11
IR27B0302 2 6 PESTICIDES 8081A ENDOSULFAN SULFATE mg/kg 0.0038 J 0.9 37 3700
IR27B0302 2 6 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0045 J 0.05 1.8 180
IR27B0302 2 6 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.01 J 0.05 1.8 180
IR27B0302 2 6 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.05 0.03 0.053 0.19
IR27B0303 6 10 METALS 6020A ALUMINUM mg/kg 12900 J 18 7600 100,000
IR27B0303 6 10 METALS 6020A ARSENIC mg/kg 1.59 0.29 0.062 0.25
IR27B0303 6 10 METALS 6020A BARIUM mg/kg 101 82 540 67,000
IR27B0303 6 10 METALS 6020A BERYLLIUM mg/kg .159 J 3 15 1,900
IR27B0303 6 10 METALS 6020A CADMIUM mg/kg .869 0.4 3.7 450
IR27B0303 6 10 METALS 6020A CHROMIUM mg/kg 39.9 2 210 450
IR27B0303 6 10 METALS 6020A COBALT mg/kg 8.47 33 140 1,900
IR27B0303 6 10 METALS 6020A COPPER mg/kg 50.8 52 310 41,000
IR27B0303 6 10 METALS 6020A IRON mg/kg 19700 nv 2300 100,000
IR27B0303 6 10 METALS 6020A LEAD mg/kg 64 0.15 400 400
IR27B0303 6 10 METALS 6020A MAGNESIUM mg/kg 4950 nv nv nv
IR27B0303 6 10 METALS 6020A MANGANESE mg/kg 189 J 2.5 180 19,000
IR27B0303 6 10 METALS 7471A MERCURY mg/kg .0596 J 0.1 2.3 310
IR27B0303 6 10 METALS 6020A NICKEL mg/kg 10.1 7 160 20,000
IR27B0303 6 10 METALS 6020A VANADIUM mg/kg 56.7 300 7.8 1,000
IR27B0303 6 10 METALS 6020A ZINC mg/kg 140 J 620 2300 100,000
IR27B0303 6 10 ORGANICS 8015B DIESEL mg/kg 51 nv nv nv
IR27B0303 6 10 ORGANICS 8015B MOTOR OIL mg/kg 130 nv nv nv
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IR27B0303 6 10 PCBS 8082 PBDE-17 mg/kg 0.035 0.000098 0.043 0.19
IR27B0303 6 10 PCBS 8082 PBDE-28 mg/kg 0.019 J 0.000098 0.043 0.19
IR27B0303 6 10 PCBS 8082 PCB-1248 mg/kg 1.1 1.6 0.11 0.38
IR27B0303 6 10 PCBS 8082 PCB-1260 mg/kg 0.21 1.6 0.11 0.38
IR27B0303 6 10 PESTICIDES 8081A 4,4'-DDD mg/kg 0.0056 0.8 2.4 10
IR27B0303 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.018 3 1.7 7
IR27B0303 6 10 PESTICIDES 8081A 4,4'-DDT mg/kg 0.038 2 1.7 7
IR27B0303 6 10 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0014 J 0.00003 0.09 0.36
IR27B0303 6 10 PESTICIDES 8081A DIELDRIN mg/kg 0.0034 0.0002 0.03 0.11
IR27B0303 6 10 PESTICIDES 8081A ENDOSULFAN SULFATE mg/kg 0.0019 J 0.9 37 3700
IR27B0303 6 10 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0034 0.05 1.8 180
IR27B0303 6 10 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0084 0.05 1.8 180
IR27B0303 6 10 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.0013 J 0.1 0.3 1.1
IR27B0303 6 10 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 1.8 J 540 35 120
IR27B0401 0 2 METALS 6020A ALUMINUM mg/kg 10900 J 18 7600 100,000
IR27B0401 0 2 METALS 6020A ARSENIC mg/kg 1.17 0.29 0.062 0.25
IR27B0401 0 2 METALS 6020A BARIUM mg/kg 103 82 540 67,000
IR27B0401 0 2 METALS 6020A BERYLLIUM mg/kg .155 J 3 15 1,900
IR27B0401 0 2 METALS 6020A CHROMIUM mg/kg 24 2 210 450
IR27B0401 0 2 METALS 6020A COBALT mg/kg 8.02 33 140 1,900
IR27B0401 0 2 METALS 6020A COPPER mg/kg 13.6 52 310 41,000
IR27B0401 0 2 METALS 6020A IRON mg/kg 16400 nv 2300 100,000
IR27B0401 0 2 METALS 6020A LEAD mg/kg 3.61 0.15 400 400
IR27B0401 0 2 METALS 6020A MAGNESIUM mg/kg 4720 nv nv nv
IR27B0401 0 2 METALS 6020A MANGANESE mg/kg 225 J 2.5 180 19,000
IR27B0401 0 2 METALS 6020A NICKEL mg/kg 7.28 7 160 20,000
IR27B0401 0 2 METALS 6020A VANADIUM mg/kg 47.8 300 7.8 1,000
IR27B0401 0 2 METALS 6020A ZINC mg/kg 27.1 J 620 2300 100,000
IR27B0402 2 6 METALS 6020A ALUMINUM mg/kg 16000 J 18 7600 100,000
IR27B0402 2 6 METALS 6020A ARSENIC mg/kg 1.38 0.29 0.062 0.25
IR27B0402 2 6 METALS 6020A BARIUM mg/kg 216 82 540 67,000
IR27B0402 2 6 METALS 6020A BERYLLIUM mg/kg .183 J 3 15 1,900
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IR27B0402 2 6 METALS 6020A CADMIUM mg/kg .131 J 0.4 3.7 450
IR27B0402 2 6 METALS 6020A CHROMIUM mg/kg 36.8 2 210 450
IR27B0402 2 6 METALS 6020A COBALT mg/kg 10.6 33 140 1,900
IR27B0402 2 6 METALS 6020A COPPER mg/kg 21.5 52 310 41,000
IR27B0402 2 6 METALS 6020A IRON mg/kg 22200 nv 2300 100,000
IR27B0402 2 6 METALS 6020A LEAD mg/kg 2.98 0.15 400 400
IR27B0402 2 6 METALS 6020A MAGNESIUM mg/kg 7190 J nv nv nv
IR27B0402 2 6 METALS 6020A MANGANESE mg/kg 238 2.5 180 19,000
IR27B0402 2 6 METALS 6020A NICKEL mg/kg 11.3 7 160 20,000
IR27B0402 2 6 METALS 6020A VANADIUM mg/kg 65.6 J 300 7.8 1,000
IR27B0402 2 6 METALS 6020A ZINC mg/kg 56.4 620 2300 100,000
IR27B0402 2 6 ORGANICS 8015B MOTOR OIL mg/kg 40 nv nv nv
IR27B0402 2 6 SVOCS 8270C SIM PENTACHLOROPHENOL mg/kg 0.03 J 0.001 3 9
IR27B0403 6 10 METALS 6020A ALUMINUM mg/kg 10200 J 18 7600 100,000
IR27B0403 6 10 METALS 6020A ARSENIC mg/kg 1.07 0.29 0.062 0.25
IR27B0403 6 10 METALS 6020A BARIUM mg/kg 124 82 540 67,000
IR27B0403 6 10 METALS 6020A CADMIUM mg/kg .241 J 0.4 3.7 450
IR27B0403 6 10 METALS 6020A CHROMIUM mg/kg 24 2 210 450
IR27B0403 6 10 METALS 6020A COBALT mg/kg 7.4 33 140 1,900
IR27B0403 6 10 METALS 6020A COPPER mg/kg 14.6 52 310 41,000
IR27B0403 6 10 METALS 6020A IRON mg/kg 16800 nv 2300 100,000
IR27B0403 6 10 METALS 6020A LEAD mg/kg 4.77 0.15 400 400
IR27B0403 6 10 METALS 6020A MAGNESIUM mg/kg 5150 nv nv nv
IR27B0403 6 10 METALS 6020A MANGANESE mg/kg 182 J 2.5 180 19,000
IR27B0403 6 10 METALS 7471A MERCURY mg/kg .105 J 0.1 2.3 310
IR27B0403 6 10 METALS 6020A NICKEL mg/kg 8.47 7 160 20,000
IR27B0403 6 10 METALS 6020A VANADIUM mg/kg 45.3 300 7.8 1,000
IR27B0403 6 10 METALS 6020A ZINC mg/kg 72.2 J 620 2300 100,000
IR27B0403 6 10 ORGANICS 8015B DIESEL mg/kg 13 nv nv nv
IR27B0403 6 10 ORGANICS 8015B MOTOR OIL mg/kg 16 J nv nv nv
IR27B0403 6 10 PCBS 8082 PBDE-17 mg/kg 0.0021 0.000098 0.043 0.19
IR27B0403 6 10 PCBS 8082 PCB-1248 mg/kg 0.12 1.6 0.11 0.38
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IR27B0403 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0028 J 3 1.7 7
IR27B0403 6 10 PESTICIDES 8081A 4,4'-DDT mg/kg 0.0034 2 1.7 7
IR27B0403 6 10 PESTICIDES 8081A ALDRIN mg/kg 0.0037 0.02 0.029 0.1
IR27B0403 6 10 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0012 J 0.00003 0.09 0.36
IR27B0403 6 10 PESTICIDES 8081A BETA-BHC mg/kg 0.0037 0.0001 0.32 1.3
IR27B0403 6 10 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.0018 0.03 0.053 0.19
IR27B0404 10 15 METALS 6020A ALUMINUM mg/kg 11500 18 7600 100,000
IR27B0404 10 15 METALS 6020A ARSENIC mg/kg 1.33 0.29 0.062 0.25
IR27B0404 10 15 METALS 6020A BARIUM mg/kg 114 82 540 67,000
IR27B0404 10 15 METALS 6020A BERYLLIUM mg/kg .15 J 3 15 1,900
IR27B0404 10 15 METALS 6020A CADMIUM mg/kg .18 J 0.4 3.7 450
IR27B0404 10 15 METALS 6020A CHROMIUM mg/kg 29.6 2 210 450
IR27B0404 10 15 METALS 6020A COBALT mg/kg 8.5 33 140 1,900
IR27B0404 10 15 METALS 6020A COPPER mg/kg 16.4 52 310 41,000
IR27B0404 10 15 METALS 6020A IRON mg/kg 17100 nv 2300 100,000
IR27B0404 10 15 METALS 6020A LEAD mg/kg 4.22 0.15 400 400
IR27B0404 10 15 METALS 6020A MAGNESIUM mg/kg 5340 nv nv nv
IR27B0404 10 15 METALS 6020A MANGANESE mg/kg 196 J 2.5 180 19,000
IR27B0404 10 15 METALS 6020A NICKEL mg/kg 8.26 7 160 20,000
IR27B0404 10 15 METALS 6020A VANADIUM mg/kg 52.2 300 7.8 1,000
IR27B0404 10 15 METALS 6020A ZINC mg/kg 79.6 J 620 2300 100,000
IR27B0404 10 15 ORGANICS 8015B DIESEL mg/kg 52 nv nv nv
IR27B0404 10 15 ORGANICS 8015B MOTOR OIL mg/kg 27 nv nv nv
IR27B0404 10 15 PCBS 8082 PBDE-17 mg/kg 0.0032 0.000098 0.043 0.19
IR27B0501 0 2 INORGANICS SM 1385 HYDRAZINE mg/kg 0.155 4.5E-06 0.16 0.57
IR27B0501 0 2 METALS 6020A ALUMINUM mg/kg 8410 J 18 7600 100,000
IR27B0501 0 2 METALS 6020A ARSENIC mg/kg 1.04 0.29 0.062 0.25
IR27B0501 0 2 METALS 6020A BARIUM mg/kg 73 82 540 67,000
IR27B0501 0 2 METALS 6020A BERYLLIUM mg/kg .236 J 3 15 1,900
IR27B0501 0 2 METALS 6020A CADMIUM mg/kg .256 J 0.4 3.7 450
IR27B0501 0 2 METALS 6020A CHROMIUM mg/kg 15.5 2 210 450
IR27B0501 0 2 METALS 6020A COBALT mg/kg 6.27 33 140 1,900
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IR27B0501 0 2 METALS 6020A COPPER mg/kg 10.6 52 310 41,000
IR27B0501 0 2 METALS 6020A IRON mg/kg 13000 nv 2300 100,000
IR27B0501 0 2 METALS 6020A LEAD mg/kg 8.05 0.15 400 400
IR27B0501 0 2 METALS 6020A MAGNESIUM mg/kg 3130 J nv nv nv
IR27B0501 0 2 METALS 6020A MANGANESE mg/kg 220 2.5 180 19,000
IR27B0501 0 2 METALS 6020A NICKEL mg/kg 5.12 7 160 20,000
IR27B0501 0 2 METALS 6020A VANADIUM mg/kg 36 J 300 7.8 1,000
IR27B0501 0 2 METALS 6020A ZINC mg/kg 22.5 620 2300 100,000
IR27B0501 0 2 ORGANICS 8015B DIESEL mg/kg 5.5 J nv nv nv
IR27B0501 0 2 PCBS 8082 PBDE-47 mg/kg 0.00058 J 0.000098 0.043 0.19
IR27B0502 2 6 METALS 6020A ALUMINUM mg/kg 9270 J 18 7600 100,000
IR27B0502 2 6 METALS 6020A ARSENIC mg/kg 1.07 0.29 0.062 0.25
IR27B0502 2 6 METALS 6020A BARIUM mg/kg 81.6 82 540 67,000
IR27B0502 2 6 METALS 6020A BERYLLIUM mg/kg .143 J 3 15 1,900
IR27B0502 2 6 METALS 6020A CADMIUM mg/kg .416 J 0.4 3.7 450
IR27B0502 2 6 METALS 6020A CHROMIUM mg/kg 21.8 2 210 450
IR27B0502 2 6 METALS 6020A COBALT mg/kg 7.18 33 140 1,900
IR27B0502 2 6 METALS 6020A COPPER mg/kg 16.1 52 310 41,000
IR27B0502 2 6 METALS 6020A IRON mg/kg 14300 nv 2300 100,000
IR27B0502 2 6 METALS 6020A LEAD mg/kg 31.5 0.15 400 400
IR27B0502 2 6 METALS 6020A MAGNESIUM mg/kg 3630 J nv nv nv
IR27B0502 2 6 METALS 6020A MANGANESE mg/kg 148 2.5 180 19,000
IR27B0502 2 6 METALS 6020A NICKEL mg/kg 7.28 7 160 20,000
IR27B0502 2 6 METALS 6020A VANADIUM mg/kg 43.5 J 300 7.8 1,000
IR27B0502 2 6 METALS 6020A ZINC mg/kg 89.4 620 2300 100,000
IR27B0502 2 6 ORGANICS 8015B DIESEL mg/kg 34 nv nv nv
IR27B0502 2 6 ORGANICS 8015B MOTOR OIL mg/kg 66 nv nv nv
IR27B0502 2 6 ORGANICS 8015B STODDARD SOLVENT mg/kg .93 nv nv nv
IR27B0502 2 6 PCBS 8082 PBDE-154 mg/kg 0.0017 0.000098 0.043 0.19
IR27B0502 2 6 PCBS 8082 PBDE-17 mg/kg 0.006 0.000098 0.043 0.19
IR27B0502 2 6 PCBS 8082 PBDE-28 mg/kg 0.0011 0.000098 0.043 0.19
IR27B0502 2 6 PCBS 8082 PCB-1016 mg/kg 0.7 1.6 0.39 210
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IR27B0502 2 6 PCBS 8082 PCB-1248 mg/kg 0.56 1.6 0.11 0.38
IR27B0502 2 6 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0047 3 1.7 7
IR27B0502 2 6 PESTICIDES 8081A ALDRIN mg/kg 0.017 0.02 0.029 0.1
IR27B0502 2 6 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0013 J 0.00003 0.09 0.36
IR27B0502 2 6 PESTICIDES 8081A ENDRIN mg/kg 0.0014 J 0.05 1.8 180
IR27B0502 2 6 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.013 0.03 0.053 0.19
IR27B0502 2 6 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.0089 0.1 0.3 1.1
IR27B0502 2 6 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 100 540 35 120
IR27B0503 6 10 METALS 6020A ALUMINUM mg/kg 12500 J 18 7600 100,000
IR27B0503 6 10 METALS 6020A ARSENIC mg/kg 1.25 0.29 0.062 0.25
IR27B0503 6 10 METALS 6020A BARIUM mg/kg 86.7 82 540 67,000
IR27B0503 6 10 METALS 6020A BERYLLIUM mg/kg .163 J 3 15 1,900
IR27B0503 6 10 METALS 6020A CHROMIUM mg/kg 29.9 2 210 450
IR27B0503 6 10 METALS 6020A COBALT mg/kg 7.07 33 140 1,900
IR27B0503 6 10 METALS 6020A COPPER mg/kg 14.4 52 310 41,000
IR27B0503 6 10 METALS 6020A IRON mg/kg 16500 nv 2300 100,000
IR27B0503 6 10 METALS 6020A LEAD mg/kg 4.82 0.15 400 400
IR27B0503 6 10 METALS 6020A MAGNESIUM mg/kg 3910 J nv nv nv
IR27B0503 6 10 METALS 6020A MANGANESE mg/kg 137 2.5 180 19,000
IR27B0503 6 10 METALS 6020A NICKEL mg/kg 6.87 7 160 20,000
IR27B0503 6 10 METALS 6020A VANADIUM mg/kg 51.9 J 300 7.8 1,000
IR27B0503 6 10 METALS 6020A ZINC mg/kg 34.5 620 2300 100,000
IR27B0503 6 10 ORGANICS 8015B DIESEL mg/kg 82 nv nv nv
IR27B0503 6 10 ORGANICS 8015B MOTOR OIL mg/kg 57 nv nv nv
IR27B0503 6 10 PCBS 8082 PBDE-138 mg/kg 0.0023 0.000098 0.043 0.19
IR27B0503 6 10 PCBS 8082 PBDE-17 mg/kg 0.0052 0.000098 0.043 0.19
IR27B0503 6 10 PCBS 8082 PCB-1254 mg/kg 0.08 1.6 0.11 0.38
IR27B0503 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0035 3 1.7 7
IR27B0503 6 10 PESTICIDES 8081A DIELDRIN mg/kg 0.0015 J 0.0002 0.03 0.11
IR27B0503 6 10 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0074 0.5 1.6 6.5
IR27B0503 6 10 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.54 540 35 120
IR27B0504 10 15 INORGANICS SM 1385 HYDRAZINE mg/kg 0.171 4.5E-06 0.16 0.57
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IR27B0504 10 15 METALS 6020A ALUMINUM mg/kg 5870 J 18 7600 100,000
IR27B0504 10 15 METALS 6020A ARSENIC mg/kg .694 0.29 0.062 0.25
IR27B0504 10 15 METALS 6020A BARIUM mg/kg 58.6 82 540 67,000
IR27B0504 10 15 METALS 6020A CHROMIUM mg/kg 12.3 2 210 450
IR27B0504 10 15 METALS 6020A COBALT mg/kg 4.28 33 140 1,900
IR27B0504 10 15 METALS 6020A COPPER mg/kg 7.57 52 310 41,000
IR27B0504 10 15 METALS 6020A IRON mg/kg 9210 nv 2300 100,000
IR27B0504 10 15 METALS 6020A LEAD mg/kg 2.56 0.15 400 400
IR27B0504 10 15 METALS 6020A MAGNESIUM mg/kg 2290 J nv nv nv
IR27B0504 10 15 METALS 6020A MANGANESE mg/kg 157 2.5 180 19,000
IR27B0504 10 15 METALS 6020A NICKEL mg/kg 3.69 7 160 20,000
IR27B0504 10 15 METALS 6020A VANADIUM mg/kg 26.9 J 300 7.8 1,000
IR27B0504 10 15 METALS 6020A ZINC mg/kg 14.4 620 2300 100,000
IR27B0504 10 15 ORGANICS 8015B DIESEL mg/kg 12 nv nv nv
IR27B0504 10 15 ORGANICS 8015B MOTOR OIL mg/kg 45 nv nv nv
IR27B0504 10 15 ORGANICS 8015B STODDARD SOLVENT mg/kg 1.9 nv nv nv
IR27B0504 10 15 PCBS 8082 PBDE-138 mg/kg 0.0038 0.000098 0.043 0.19
IR27B0504 10 15 PCBS 8082 PBDE-71 mg/kg 0.0013 0.000098 0.043 0.19
IR27B0504 10 15 PCBS 8082 PBDE-85 mg/kg 0.001 J 0.000098 0.043 0.19
IR27B0504 10 15 PCBS 8082 PCB-1248 mg/kg 0.089 1.6 0.11 0.38
IR27B0504 10 15 PESTICIDES 8081A BETA-BHC mg/kg 0.0012 J 0.0001 0.32 1.3
IR27B0504 10 15 PESTICIDES 8081A ENDOSULFAN SULFATE mg/kg 0.0031 J 0.9 37 3700
IR27B0504 10 15 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0045 0.05 1.8 180
IR27B0504 10 15 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0032 0.5 1.6 6.5
IR27B0504 10 15 PESTICIDES 8081A HEPTACHLOR mg/kg 0.0009 J 1 0.11 0.38
IR27B0504 10 15 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.0075 0.03 0.053 0.19
IR27B0504 10 15 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.19 J 540 35 120
IR27B0504 10 15 VOCS 8260B 1,4-DICHLOROBENZENE mg/kg 0.011 0.1 3.4 7.9
IR27B0601 0 2 METALS 6020A ALUMINUM mg/kg 10300 J 18 7600 100,000
IR27B0601 0 2 METALS 6020A ARSENIC mg/kg 1.12 0.29 0.062 0.25
IR27B0601 0 2 METALS 6020A BARIUM mg/kg 82.3 82 540 67,000
IR27B0601 0 2 METALS 6020A BERYLLIUM mg/kg .19 J 3 15 1,900
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IR27B0601 0 2 METALS 6020A CADMIUM mg/kg .106 J 0.4 3.7 450
IR27B0601 0 2 METALS 6020A CHROMIUM mg/kg 17.9 2 210 450
IR27B0601 0 2 METALS 6020A COBALT mg/kg 7.2 33 140 1,900
IR27B0601 0 2 METALS 6020A COPPER mg/kg 11.6 52 310 41,000
IR27B0601 0 2 METALS 6020A IRON mg/kg 14500 nv 2300 100,000
IR27B0601 0 2 METALS 6020A LEAD mg/kg 6.8 0.15 400 400
IR27B0601 0 2 METALS 6020A MAGNESIUM mg/kg 3390 J nv nv nv
IR27B0601 0 2 METALS 6020A MANGANESE mg/kg 248 2.5 180 19,000
IR27B0601 0 2 METALS 6020A NICKEL mg/kg 6.33 7 160 20,000
IR27B0601 0 2 METALS 6020A VANADIUM mg/kg 40.6 J 300 7.8 1,000
IR27B0601 0 2 METALS 6020A ZINC mg/kg 30.9 620 2300 100,000
IR27B0601 0 2 PCBS 8082 PBDE-183 mg/kg 0.0096 J 0.000098 0.043 0.19
IR27B0602 2 6 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg 3.31 2 22 64
IR27B0602 2 6 METALS 6020A ALUMINUM mg/kg 13900 J 18 7600 100,000
IR27B0602 2 6 METALS 6020A ARSENIC mg/kg 1.35 0.29 0.062 0.25
IR27B0602 2 6 METALS 6020A BARIUM mg/kg 128 82 540 67,000
IR27B0602 2 6 METALS 6020A BERYLLIUM mg/kg .145 J 3 15 1,900
IR27B0602 2 6 METALS 6020A CADMIUM mg/kg 1.63 0.4 3.7 450
IR27B0602 2 6 METALS 6020A CHROMIUM mg/kg 84.4 2 210 450
IR27B0602 2 6 METALS 6020A COBALT mg/kg 9.82 33 140 1,900
IR27B0602 2 6 METALS 6020A COPPER mg/kg 22 52 310 41,000
IR27B0602 2 6 METALS 6020A IRON mg/kg 19000 nv 2300 100,000
IR27B0602 2 6 METALS 6020A LEAD mg/kg 34.3 0.15 400 400
IR27B0602 2 6 METALS 6020A MAGNESIUM mg/kg 6320 J nv nv nv
IR27B0602 2 6 METALS 6020A MANGANESE mg/kg 175 2.5 180 19,000
IR27B0602 2 6 METALS 6020A NICKEL mg/kg 13.3 7 160 20,000
IR27B0602 2 6 METALS 6020A VANADIUM mg/kg 58.5 J 300 7.8 1,000
IR27B0602 2 6 METALS 6020A ZINC mg/kg 89.5 620 2300 100,000
IR27B0602 2 6 ORGANICS 8015B DIESEL mg/kg 9 J nv nv nv
IR27B0602 2 6 ORGANICS 8015B MOTOR OIL mg/kg 30 nv nv nv
IR27B0602 2 6 PCBS 8082 PBDE-17 mg/kg 0.0095 0.000098 0.043 0.19
IR27B0602 2 6 PCBS 8082 PCB-1248 mg/kg 0.33 1.6 0.11 0.38
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IR27B0602 2 6 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0046 3 1.7 7
IR27B0602 2 6 PESTICIDES 8081A ALDRIN mg/kg 0.011 0.02 0.029 0.1
IR27B0602 2 6 PESTICIDES 8081A GAMMA-BHC (LINDANE) mg/kg 0.00066 J 0.0005 0.44 1.7
IR27B0603 6 10 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg 1.55 2 22 64
IR27B0603 6 10 METALS 6020A ALUMINUM mg/kg 14000 J 18 7600 100,000
IR27B0603 6 10 METALS 6020A ARSENIC mg/kg 1.35 0.29 0.062 0.25
IR27B0603 6 10 METALS 6020A BARIUM mg/kg 83.2 82 540 67,000
IR27B0603 6 10 METALS 6020A BERYLLIUM mg/kg .171 J 3 15 1,900
IR27B0603 6 10 METALS 6020A CADMIUM mg/kg .334 J 0.4 3.7 450
IR27B0603 6 10 METALS 6020A CHROMIUM mg/kg 65.7 2 210 450
IR27B0603 6 10 METALS 6020A COBALT mg/kg 11.3 33 140 1,900
IR27B0603 6 10 METALS 6020A COPPER mg/kg 15.8 52 310 41,000
IR27B0603 6 10 METALS 6020A IRON mg/kg 18200 nv 2300 100,000
IR27B0603 6 10 METALS 6020A LEAD mg/kg 11.1 0.15 400 400
IR27B0603 6 10 METALS 6020A MAGNESIUM mg/kg 4350 J nv nv nv
IR27B0603 6 10 METALS 6020A MANGANESE mg/kg 237 2.5 180 19,000
IR27B0603 6 10 METALS 6020A NICKEL mg/kg 9.15 7 160 20,000
IR27B0603 6 10 METALS 6020A VANADIUM mg/kg 57.3 J 300 7.8 1,000
IR27B0603 6 10 METALS 6020A ZINC mg/kg 35.2 620 2300 100,000
IR27B0603 6 10 ORGANICS 8015B DIESEL mg/kg 6.7 J nv nv nv
IR27B0603 6 10 ORGANICS 8015B MOTOR OIL mg/kg 20 J nv nv nv
IR27B0603 6 10 PCBS 8082 PBDE-17 mg/kg 0.0012 0.000098 0.043 0.19
IR27B0603 6 10 PCBS 8082 PCB-1016 mg/kg 0.1 1.6 0.39 210
IR27B0603 6 10 PCBS 8082 PCB-1248 mg/kg 0.11 1.6 0.11 0.38
IR27B0603 6 10 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0024 0.5 1.6 6.5
IR27B0603 6 10 PESTICIDES 8081A HEPTACHLOR mg/kg 0.00067 J 1 0.11 0.38
IR27B0604 10 15 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg 3.18 2 22 64
IR27B0604 10 15 METALS 6020A ALUMINUM mg/kg 17400 J 18 7600 100,000
IR27B0604 10 15 METALS 6020A ARSENIC mg/kg 1.37 0.29 0.062 0.25
IR27B0604 10 15 METALS 6020A BARIUM mg/kg 233 82 540 67,000
IR27B0604 10 15 METALS 6020A BERYLLIUM mg/kg .116 J 3 15 1,900
IR27B0604 10 15 METALS 6020A CADMIUM mg/kg .199 J 0.4 3.7 450
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IR27B0604 10 15 METALS 6020A CHROMIUM mg/kg 67.3 2 210 450
IR27B0604 10 15 METALS 6020A COBALT mg/kg 8.91 33 140 1,900
IR27B0604 10 15 METALS 6020A COPPER mg/kg 30.5 52 310 41,000
IR27B0604 10 15 METALS 6020A IRON mg/kg 19600 nv 2300 100,000
IR27B0604 10 15 METALS 6020A LEAD mg/kg 6.26 0.15 400 400
IR27B0604 10 15 METALS 6020A MAGNESIUM mg/kg 6170 J nv nv nv
IR27B0604 10 15 METALS 6020A MANGANESE mg/kg 147 2.5 180 19,000
IR27B0604 10 15 METALS 6020A NICKEL mg/kg 9.25 7 160 20,000
IR27B0604 10 15 METALS 6020A VANADIUM mg/kg 62.4 J 300 7.8 1,000
IR27B0604 10 15 METALS 6020A ZINC mg/kg 42.4 620 2300 100,000
IR27B0604 10 15 ORGANICS 8015B MOTOR OIL mg/kg 20 J nv nv nv
IR27B0604 10 15 PCBS 8082 PBDE-17 mg/kg 0.0018 0.000098 0.043 0.19
IR27B0604 10 15 PCBS 8082 PCB-1016 mg/kg 0.079 1.6 0.39 210
IR27B0604 10 15 PCBS 8082 PCB-1248 mg/kg 0.083 1.6 0.11 0.38
IR27B0604 10 15 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.00097 J 0.5 1.6 6.5
IR27B0701 0 2 METALS 6020A ALUMINUM mg/kg 12100 J 18 7600 100,000
IR27B0701 0 2 METALS 6020A ARSENIC mg/kg 1.31 0.29 0.062 0.25
IR27B0701 0 2 METALS 6020A BARIUM mg/kg 101 82 540 67,000
IR27B0701 0 2 METALS 6020A BERYLLIUM mg/kg .198 J 3 15 1,900
IR27B0701 0 2 METALS 6020A CHROMIUM mg/kg 23.7 2 210 450
IR27B0701 0 2 METALS 6020A COBALT mg/kg 9.55 33 140 1,900
IR27B0701 0 2 METALS 6020A COPPER mg/kg 16.1 52 310 41,000
IR27B0701 0 2 METALS 6020A IRON mg/kg 16200 nv 2300 100,000
IR27B0701 0 2 METALS 6020A LEAD mg/kg 2.94 0.15 400 400
IR27B0701 0 2 METALS 6020A MAGNESIUM mg/kg 4000 J nv nv nv
IR27B0701 0 2 METALS 6020A MANGANESE mg/kg 293 2.5 180 19,000
IR27B0701 0 2 METALS 6020A NICKEL mg/kg 7.59 7 160 20,000
IR27B0701 0 2 METALS 6020A VANADIUM mg/kg 52.2 J 300 7.8 1,000
IR27B0701 0 2 METALS 6020A ZINC mg/kg 25.8 620 2300 100,000
IR27B0702 2 6 METALS 6020A ALUMINUM mg/kg 15200 J 18 7600 100,000
IR27B0702 2 6 METALS 6020A ARSENIC mg/kg 1.62 0.29 0.062 0.25
IR27B0702 2 6 METALS 6020A BARIUM mg/kg 107 82 540 67,000
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IR27B0702 2 6 METALS 6020A BERYLLIUM mg/kg .197 J 3 15 1,900
IR27B0702 2 6 METALS 6020A CHROMIUM mg/kg 34.4 2 210 450
IR27B0702 2 6 METALS 6020A COBALT mg/kg 8.44 33 140 1,900
IR27B0702 2 6 METALS 6020A COPPER mg/kg 17.1 52 310 41,000
IR27B0702 2 6 METALS 6020A IRON mg/kg 21900 nv 2300 100,000
IR27B0702 2 6 METALS 6020A LEAD mg/kg 2.26 0.15 400 400
IR27B0702 2 6 METALS 6020A MAGNESIUM mg/kg 5940 J nv nv nv
IR27B0702 2 6 METALS 6020A MANGANESE mg/kg 161 2.5 180 19,000
IR27B0702 2 6 METALS 6020A NICKEL mg/kg 8.91 7 160 20,000
IR27B0702 2 6 METALS 6020A VANADIUM mg/kg 75.8 J 300 7.8 1,000
IR27B0702 2 6 METALS 6020A ZINC mg/kg 28 620 2300 100,000
IR27B0703 6 10 METALS 6020A ALUMINUM mg/kg 13500 J 18 7600 100,000
IR27B0703 6 10 METALS 6020A ARSENIC mg/kg 1.49 0.29 0.062 0.25
IR27B0703 6 10 METALS 6020A BARIUM mg/kg 108 82 540 67,000
IR27B0703 6 10 METALS 6020A BERYLLIUM mg/kg .118 J 3 15 1,900
IR27B0703 6 10 METALS 6020A CHROMIUM mg/kg 24.6 2 210 450
IR27B0703 6 10 METALS 6020A COBALT mg/kg 11 33 140 1,900
IR27B0703 6 10 METALS 6020A COPPER mg/kg 25.5 52 310 41,000
IR27B0703 6 10 METALS 6020A IRON mg/kg 21600 nv 2300 100,000
IR27B0703 6 10 METALS 6020A LEAD mg/kg 1.65 0.15 400 400
IR27B0703 6 10 METALS 6020A MAGNESIUM mg/kg 5150 J nv nv nv
IR27B0703 6 10 METALS 6020A MANGANESE mg/kg 169 2.5 180 19,000
IR27B0703 6 10 METALS 6020A NICKEL mg/kg 6.81 7 160 20,000
IR27B0703 6 10 METALS 6020A VANADIUM mg/kg 80.1 J 300 7.8 1,000
IR27B0703 6 10 METALS 6020A ZINC mg/kg 26.1 620 2300 100,000
IR27B0704 10 15 METALS 6020A ALUMINUM mg/kg 15000 J 18 7600 100,000
IR27B0704 10 15 METALS 6020A ARSENIC mg/kg .949 0.29 0.062 0.25
IR27B0704 10 15 METALS 6020A BARIUM mg/kg 188 82 540 67,000
IR27B0704 10 15 METALS 6020A CHROMIUM mg/kg 41.6 2 210 450
IR27B0704 10 15 METALS 6020A COBALT mg/kg 12.1 33 140 1,900
IR27B0704 10 15 METALS 6020A COPPER mg/kg 49.5 52 310 41,000
IR27B0704 10 15 METALS 6020A IRON mg/kg 19800 nv 2300 100,000
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IR27B0704 10 15 METALS 6020A LEAD mg/kg .922 0.15 400 400
IR27B0704 10 15 METALS 6020A MAGNESIUM mg/kg 9030 J nv nv nv
IR27B0704 10 15 METALS 6020A MANGANESE mg/kg 125 2.5 180 19,000
IR27B0704 10 15 METALS 6020A NICKEL mg/kg 15.7 7 160 20,000
IR27B0704 10 15 METALS 6020A VANADIUM mg/kg 67.4 J 300 7.8 1,000
IR27B0704 10 15 METALS 6020A ZINC mg/kg 36 620 2300 100,000
IR27B0801 0 2 METALS 6020A ALUMINUM mg/kg 8580 J 18 7600 100,000
IR27B0801 0 2 METALS 6020A ARSENIC mg/kg 1.14 0.29 0.062 0.25
IR27B0801 0 2 METALS 6020A BARIUM mg/kg 66.7 82 540 67,000
IR27B0801 0 2 METALS 6020A BERYLLIUM mg/kg .183 J 3 15 1,900
IR27B0801 0 2 METALS 6020A CHROMIUM mg/kg 18.9 2 210 450
IR27B0801 0 2 METALS 6020A COBALT mg/kg 7.09 33 140 1,900
IR27B0801 0 2 METALS 6020A COPPER mg/kg 10.6 52 310 41,000
IR27B0801 0 2 METALS 6020A IRON mg/kg 12500 nv 2300 100,000
IR27B0801 0 2 METALS 6020A LEAD mg/kg 4.18 0.15 400 400
IR27B0801 0 2 METALS 6020A MAGNESIUM mg/kg 2810 J nv nv nv
IR27B0801 0 2 METALS 6020A MANGANESE mg/kg 251 2.5 180 19,000
IR27B0801 0 2 METALS 6020A NICKEL mg/kg 5.77 7 160 20,000
IR27B0801 0 2 METALS 6020A VANADIUM mg/kg 39.4 J 300 7.8 1,000
IR27B0801 0 2 METALS 6020A ZINC mg/kg 20.8 620 2300 100,000
IR27B0802 2 6 INORGANICS SM 1385 HYDRAZINE mg/kg 0.162 4.5E-06 0.16 0.57
IR27B0802 2 6 METALS 6020A ALUMINUM mg/kg 11800 J 18 7600 100,000
IR27B0802 2 6 METALS 6020A ARSENIC mg/kg 1.07 0.29 0.062 0.25
IR27B0802 2 6 METALS 6020A BARIUM mg/kg 57.1 82 540 67,000
IR27B0802 2 6 METALS 6020A BERYLLIUM mg/kg .153 J 3 15 1,900
IR27B0802 2 6 METALS 6020A CHROMIUM mg/kg 38.5 2 210 450
IR27B0802 2 6 METALS 6020A COBALT mg/kg 6.87 33 140 1,900
IR27B0802 2 6 METALS 6020A COPPER mg/kg 14.4 52 310 41,000
IR27B0802 2 6 METALS 6020A IRON mg/kg 13000 nv 2300 100,000
IR27B0802 2 6 METALS 6020A LEAD mg/kg 3.16 0.15 400 400
IR27B0802 2 6 METALS 6020A MAGNESIUM mg/kg 3550 J nv nv nv
IR27B0802 2 6 METALS 6020A MANGANESE mg/kg 149 2.5 180 19,000
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IR27B0802 2 6 METALS 6020A NICKEL mg/kg 8.19 7 160 20,000
IR27B0802 2 6 METALS 6020A VANADIUM mg/kg 50.5 J 300 7.8 1,000
IR27B0802 2 6 METALS 6020A ZINC mg/kg 19.7 620 2300 100,000
IR27B0803 6 10 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg .552 2 22 64
IR27B0803 6 10 METALS 6020A ALUMINUM mg/kg 13700 J 18 7600 100,000
IR27B0803 6 10 METALS 6020A ARSENIC mg/kg 1.73 0.29 0.062 0.25
IR27B0803 6 10 METALS 6020A BARIUM mg/kg 78.4 82 540 67,000
IR27B0803 6 10 METALS 6020A CHROMIUM mg/kg 44 2 210 450
IR27B0803 6 10 METALS 6020A COBALT mg/kg 10.8 33 140 1,900
IR27B0803 6 10 METALS 6020A COPPER mg/kg 27.7 52 310 41,000
IR27B0803 6 10 METALS 6020A IRON mg/kg 16800 nv 2300 100,000
IR27B0803 6 10 METALS 6020A LEAD mg/kg 1.19 0.15 400 400
IR27B0803 6 10 METALS 6020A MAGNESIUM mg/kg 6580 J nv nv nv
IR27B0803 6 10 METALS 6020A MANGANESE mg/kg 135 2.5 180 19,000
IR27B0803 6 10 METALS 6020A NICKEL mg/kg 15.1 7 160 20,000
IR27B0803 6 10 METALS 6020A VANADIUM mg/kg 60.5 J 300 7.8 1,000
IR27B0803 6 10 METALS 6020A ZINC mg/kg 29.3 620 2300 100,000
IR27B0901 0 2 METALS 6020A ALUMINUM mg/kg 8320 J 18 7600 100,000
IR27B0901 0 2 METALS 6020A ARSENIC mg/kg .97 0.29 0.062 0.25
IR27B0901 0 2 METALS 6020A BARIUM mg/kg 63.2 82 540 67,000
IR27B0901 0 2 METALS 6020A BERYLLIUM mg/kg .121 J 3 15 1,900
IR27B0901 0 2 METALS 6020A CADMIUM mg/kg .129 J 0.4 3.7 450
IR27B0901 0 2 METALS 6020A CHROMIUM mg/kg 20.4 2 210 450
IR27B0901 0 2 METALS 6020A COBALT mg/kg 5.97 33 140 1,900
IR27B0901 0 2 METALS 6020A COPPER mg/kg 13.7 52 310 41,000
IR27B0901 0 2 METALS 6020A IRON mg/kg 12200 nv 2300 100,000
IR27B0901 0 2 METALS 6020A LEAD mg/kg 10.5 0.15 400 400
IR27B0901 0 2 METALS 6020A MAGNESIUM mg/kg 3160 J nv nv nv
IR27B0901 0 2 METALS 6020A MANGANESE mg/kg 146 2.5 180 19,000
IR27B0901 0 2 METALS 6020A NICKEL mg/kg 5.58 7 160 20,000
IR27B0901 0 2 METALS 6020A VANADIUM mg/kg 37.7 J 300 7.8 1,000
IR27B0901 0 2 METALS 6020A ZINC mg/kg 25.3 620 2300 100,000
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IR27B0901 0 2 ORGANICS 8015B DIESEL mg/kg 25 nv nv nv
IR27B0901 0 2 ORGANICS 8015B MOTOR OIL mg/kg 24 nv nv nv
IR27B0902 2 6 METALS 6020A ALUMINUM mg/kg 13200 J 18 7600 100,000
IR27B0902 2 6 METALS 6020A ARSENIC mg/kg 1.44 0.29 0.062 0.25
IR27B0902 2 6 METALS 6020A BARIUM mg/kg 118 82 540 67,000
IR27B0902 2 6 METALS 6020A BERYLLIUM mg/kg .171 J 3 15 1,900
IR27B0902 2 6 METALS 6020A CADMIUM mg/kg .497 0.4 3.7 450
IR27B0902 2 6 METALS 6020A CHROMIUM mg/kg 34.9 2 210 450
IR27B0902 2 6 METALS 6020A COBALT mg/kg 8.71 33 140 1,900
IR27B0902 2 6 METALS 6020A COPPER mg/kg 21.6 52 310 41,000
IR27B0902 2 6 METALS 6020A IRON mg/kg 18300 nv 2300 100,000
IR27B0902 2 6 METALS 6020A LEAD mg/kg 29.4 0.15 400 400
IR27B0902 2 6 METALS 6020A MAGNESIUM mg/kg 5310 J nv nv nv
IR27B0902 2 6 METALS 6020A MANGANESE mg/kg 187 2.5 180 19,000
IR27B0902 2 6 METALS 7471A MERCURY mg/kg .0538 J 0.1 2.3 310
IR27B0902 2 6 METALS 6020A NICKEL mg/kg 9.42 7 160 20,000
IR27B0902 2 6 METALS 6020A VANADIUM mg/kg 57.1 J 300 7.8 1,000
IR27B0902 2 6 METALS 6020A ZINC mg/kg 65.1 620 2300 100,000
IR27B0902 2 6 ORGANICS 8015B DIESEL mg/kg 24 nv nv nv
IR27B0902 2 6 ORGANICS 8015B MOTOR OIL mg/kg 53 nv nv nv
IR27B0902 2 6 PCBS 8082 PBDE-28 mg/kg 0.01 J 0.000098 0.043 0.19
IR27B0902 2 6 PCBS 8082 PCB-1260 mg/kg 0.22 1.6 0.11 0.38
IR27B0902 2 6 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0008 J 0.00003 0.09 0.36
IR27B0902 2 6 PESTICIDES 8081A DIELDRIN mg/kg 0.0038 0.0002 0.03 0.11
IR27B0902 2 6 PESTICIDES 8081A ENDOSULFAN SULFATE mg/kg 0.0045 J 0.9 37 3700
IR27B0902 2 6 PESTICIDES 8081A ENDRIN mg/kg 0.0021 J 0.05 1.8 180
IR27B0902 2 6 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0017 J 0.05 1.8 180
IR27B0902 2 6 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.0082 0.5 1.6 6.5
IR27B0903 6 10 METALS 6020A ALUMINUM mg/kg 26900 J 18 7600 100,000
IR27B0903 6 10 METALS 6020A ARSENIC mg/kg 1.6 0.29 0.062 0.25
IR27B0903 6 10 METALS 6020A BARIUM mg/kg 99.1 82 540 67,000
IR27B0903 6 10 METALS 6020A BERYLLIUM mg/kg .164 J 3 15 1,900
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IR27B0903 6 10 METALS 6020A CADMIUM mg/kg .454 0.4 3.7 450
IR27B0903 6 10 METALS 6020A CHROMIUM mg/kg 37.3 2 210 450
IR27B0903 6 10 METALS 6020A COBALT mg/kg 7.79 33 140 1,900
IR27B0903 6 10 METALS 6020A COPPER mg/kg 42.9 52 310 41,000
IR27B0903 6 10 METALS 6020A IRON mg/kg 20900 nv 2300 100,000
IR27B0903 6 10 METALS 6020A LEAD mg/kg 27.8 0.15 400 400
IR27B0903 6 10 METALS 6020A MAGNESIUM mg/kg 4650 J nv nv nv
IR27B0903 6 10 METALS 6020A MANGANESE mg/kg 340 2.5 180 19,000
IR27B0903 6 10 METALS 6020A NICKEL mg/kg 9.65 7 160 20,000
IR27B0903 6 10 METALS 6020A VANADIUM mg/kg 49.4 J 300 7.8 1,000
IR27B0903 6 10 METALS 6020A ZINC mg/kg 94.8 620 2300 100,000
IR27B0903 6 10 ORGANICS 8015B DIESEL mg/kg 41 nv nv nv
IR27B0903 6 10 ORGANICS 8015B MOTOR OIL mg/kg 52 nv nv nv
IR27B0903 6 10 PCBS 8082 PBDE-17 mg/kg 0.023 0.000098 0.043 0.19
IR27B0903 6 10 PCBS 8082 PCB-1016 mg/kg 7.4 1.6 0.39 210
IR27B0903 6 10 PCBS 8082 PCB-1248 mg/kg 2.8 1.6 0.11 0.38
IR27B0903 6 10 PCBS 8082 PCB-1260 mg/kg 0.066 1.6 0.11 0.38
IR27B0903 6 10 PESTICIDES 8081A 4,4'-DDE mg/kg 0.032 J 3 1.7 7
IR27B0903 6 10 PESTICIDES 8081A DIELDRIN mg/kg 0.01 J 0.0002 0.03 0.11
IR27B0903 6 10 PESTICIDES 8081A ENDRIN mg/kg 0.016 J 0.05 1.8 180
IR27B0903 6 10 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0021 J 0.05 1.8 180
IR27B0903 6 10 PESTICIDES 8081A GAMMA-BHC (LINDANE) mg/kg 0.073 0.0005 0.44 1.7
IR27B0903 6 10 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.055 0.03 0.053 0.19
IR27B0903 6 10 SVOCS 8270C SIM BENZO(A)ANTHRACENE mg/kg 0.027 0.08 0.62 2.1
IR27B0903 6 10 SVOCS 8270C SIM BENZO(A)PYRENE mg/kg 0.03 0.4 0.062 0.21
IR27B0903 6 10 SVOCS 8270C SIM BENZO(B)FLUORANTHENE mg/kg 0.041 0.2 0.62 . 
IR27B0903 6 10 SVOCS 8270C SIM BENZO(G,H,I)PERYLENE mg/kg 0.021 J 210 230 29,000
IR27B0903 6 10 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.94 540 35 120
IR27B0903 6 10 SVOCS 8270C SIM FLUORANTHENE mg/kg 0.059 210 230 22,000
IR27B0903 6 10 SVOCS 8270C SIM PHENANTHRENE mg/kg 0.036 210 230 29,000
IR27B0903 6 10 SVOCS 8270C SIM PYRENE mg/kg 0.061 210 230 29,000
IR27B0904 10 15 INORGANICS SM 1385 HYDRAZINE mg/kg 0.146 4.5E-06 0.16 0.57
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IR27B0904 10 15 METALS 6020A ALUMINUM mg/kg 14900 J 18 7600 100,000
IR27B0904 10 15 METALS 6020A ARSENIC mg/kg 1.51 0.29 0.062 0.25
IR27B0904 10 15 METALS 6020A BARIUM mg/kg 99.8 82 540 67,000
IR27B0904 10 15 METALS 6020A BERYLLIUM mg/kg .2 J 3 15 1,900
IR27B0904 10 15 METALS 6020A CADMIUM mg/kg .353 J 0.4 3.7 450
IR27B0904 10 15 METALS 6020A CHROMIUM mg/kg 35.8 2 210 450
IR27B0904 10 15 METALS 6020A COBALT mg/kg 8.64 33 140 1,900
IR27B0904 10 15 METALS 6020A COPPER mg/kg 36.7 52 310 41,000
IR27B0904 10 15 METALS 6020A IRON mg/kg 20200 nv 2300 100,000
IR27B0904 10 15 METALS 6020A LEAD mg/kg 9.78 0.15 400 400
IR27B0904 10 15 METALS 6020A MAGNESIUM mg/kg 5160 J nv nv nv
IR27B0904 10 15 METALS 6020A MANGANESE mg/kg 165 2.5 180 19,000
IR27B0904 10 15 METALS 6020A NICKEL mg/kg 9.03 7 160 20,000
IR27B0904 10 15 METALS 6020A VANADIUM mg/kg 65.6 J 300 7.8 1,000
IR27B0904 10 15 METALS 6020A ZINC mg/kg 46.8 620 2300 100,000
IR27B0904 10 15 ORGANICS 8015B DIESEL mg/kg 19 nv nv nv
IR27B0904 10 15 ORGANICS 8015B MOTOR OIL mg/kg 21 J nv nv nv
IR27B0904 10 15 PCBS 8082 PBDE-154 mg/kg 0.014 0.000098 0.043 0.19
IR27B0904 10 15 PCBS 8082 PBDE-17 mg/kg 0.017 0.000098 0.043 0.19
IR27B0904 10 15 PCBS 8082 PBDE-183 mg/kg 0.017 0.000098 0.043 0.19
IR27B0904 10 15 PCBS 8082 PBDE-28 mg/kg 0.0061 J 0.000098 0.043 0.19
IR27B0904 10 15 PCBS 8082 PCB-1016 mg/kg 0.32 1.6 0.39 210
IR27B0904 10 15 PCBS 8082 PCB-1248 mg/kg 0.35 1.6 0.11 0.38
IR27B0904 10 15 PCBS 8082 PCB-1260 mg/kg 0.051 J 1.6 0.11 0.38
IR27B0904 10 15 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0067 3 1.7 7
IR27B0904 10 15 PESTICIDES 8081A DIELDRIN mg/kg 0.0044 0.0002 0.03 0.11
IR27B0904 10 15 PESTICIDES 8081A ENDRIN mg/kg 0.0015 J 0.05 1.8 180
IR27B0904 10 15 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0015 J 0.05 1.8 180
IR27B0904 10 15 PESTICIDES 8081A ENDRIN KETONE mg/kg 0.0016 J 0.05 1.8 180
IR27B0904 10 15 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.012 0.5 1.6 6.5
IR27B0904 10 15 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.003 0.1 0.3 1.1
IR27B1001 0 2 METALS 6020A ALUMINUM mg/kg 14000 J 18 7600 100,000
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IR27B1001 0 2 METALS 6020A ARSENIC mg/kg 2.15 0.29 0.062 0.25
IR27B1001 0 2 METALS 6020A BARIUM mg/kg 92.8 82 540 67,000
IR27B1001 0 2 METALS 6020A BERYLLIUM mg/kg .289 J 3 15 1,900
IR27B1001 0 2 METALS 6020A CADMIUM mg/kg .121 J 0.4 3.7 450
IR27B1001 0 2 METALS 6020A CHROMIUM mg/kg 26.6 2 210 450
IR27B1001 0 2 METALS 6020A COBALT mg/kg 8.6 33 140 1,900
IR27B1001 0 2 METALS 6020A COPPER mg/kg 16.3 52 310 41,000
IR27B1001 0 2 METALS 6020A IRON mg/kg 19300 nv 2300 100,000
IR27B1001 0 2 METALS 6020A LEAD mg/kg 3.58 0.15 400 400
IR27B1001 0 2 METALS 6020A MAGNESIUM mg/kg 5450 nv nv nv
IR27B1001 0 2 METALS 6020A MANGANESE mg/kg 199 J 2.5 180 19,000
IR27B1001 0 2 METALS 6020A NICKEL mg/kg 8.23 7 160 20,000
IR27B1001 0 2 METALS 6020A VANADIUM mg/kg 73.6 300 7.8 1,000
IR27B1001 0 2 METALS 6020A ZINC mg/kg 35.8 J 620 2300 100,000
IR27B1002 2 6 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg .539 2 22 64
IR27B1002 2 6 INORGANICS SM 1385 HYDRAZINE mg/kg 0.131 4.5E-06 0.16 0.57
IR27B1002 2 6 METALS 6020A ALUMINUM mg/kg 18800 J 18 7600 100,000
IR27B1002 2 6 METALS 6020A ARSENIC mg/kg 1.8 0.29 0.062 0.25
IR27B1002 2 6 METALS 6020A BARIUM mg/kg 83.8 82 540 67,000
IR27B1002 2 6 METALS 6020A BERYLLIUM mg/kg .193 J 3 15 1,900
IR27B1002 2 6 METALS 6020A CHROMIUM mg/kg 76.4 2 210 450
IR27B1002 2 6 METALS 6020A COBALT mg/kg 9.08 33 140 1,900
IR27B1002 2 6 METALS 6020A COPPER mg/kg 18.3 52 310 41,000
IR27B1002 2 6 METALS 6020A IRON mg/kg 20600 nv 2300 100,000
IR27B1002 2 6 METALS 6020A LEAD mg/kg 2.39 0.15 400 400
IR27B1002 2 6 METALS 6020A MAGNESIUM mg/kg 8230 nv nv nv
IR27B1002 2 6 METALS 6020A MANGANESE mg/kg 138 J 2.5 180 19,000
IR27B1002 2 6 METALS 6020A NICKEL mg/kg 20.7 7 160 20,000
IR27B1002 2 6 METALS 6020A VANADIUM mg/kg 64.9 300 7.8 1,000
IR27B1002 2 6 METALS 6020A ZINC mg/kg 28.1 J 620 2300 100,000
IR27B1002 2 6 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0012 J 0.00003 0.09 0.36
IR27B1003 6 10 INORGANICS 7196A HEXAVALENT CHROMIUM mg/kg .531 2 22 64
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IR27B1003 6 10 INORGANICS SM 1385 HYDRAZINE mg/kg 0.116 4.5E-06 0.16 0.57
IR27B1003 6 10 METALS 6020A ALUMINUM mg/kg 19000 J 18 7600 100,000
IR27B1003 6 10 METALS 6020A ARSENIC mg/kg 1.23 0.29 0.062 0.25
IR27B1003 6 10 METALS 6020A BARIUM mg/kg 81.4 82 540 67,000
IR27B1003 6 10 METALS 6020A CHROMIUM mg/kg 125 2 210 450
IR27B1003 6 10 METALS 6020A COBALT mg/kg 14.3 33 140 1,900
IR27B1003 6 10 METALS 6020A COPPER mg/kg 21.8 52 310 41,000
IR27B1003 6 10 METALS 6020A IRON mg/kg 18500 nv 2300 100,000
IR27B1003 6 10 METALS 6020A LEAD mg/kg 2.51 0.15 400 400
IR27B1003 6 10 METALS 6020A MAGNESIUM mg/kg 11400 nv nv nv
IR27B1003 6 10 METALS 6020A MANGANESE mg/kg 236 J 2.5 180 19,000
IR27B1003 6 10 METALS 6020A NICKEL mg/kg 40.7 7 160 20,000
IR27B1003 6 10 METALS 6020A VANADIUM mg/kg 38.3 300 7.8 1,000
IR27B1003 6 10 METALS 6020A ZINC mg/kg 33.7 J 620 2300 100,000
IR27B11 15 15 METALS 6020A ALUMINUM mg/kg 9650 18 7600 100,000
IR27B11 15 15 METALS 6020A ARSENIC mg/kg 1.88 0.29 0.062 0.25
IR27B11 15 15 METALS 6020A BARIUM mg/kg 73.6 82 540 67,000
IR27B11 15 15 METALS 6020A BERYLLIUM mg/kg .196 J 3 15 1,900
IR27B11 15 15 METALS 6020A CADMIUM mg/kg .154 J 0.4 3.7 450
IR27B11 15 15 METALS 6020A CHROMIUM mg/kg 26.1 2 210 450
IR27B11 15 15 METALS 6020A COBALT mg/kg 6.84 33 140 1,900
IR27B11 15 15 METALS 6020A COPPER mg/kg 16.9 52 310 41,000
IR27B11 15 15 METALS 6020A IRON mg/kg 20800 nv 2300 100,000
IR27B11 15 15 METALS 6020A LEAD mg/kg 3.78 0.15 400 400
IR27B11 15 15 METALS 6020A MAGNESIUM mg/kg 3290 nv nv nv
IR27B11 15 15 METALS 6020A MANGANESE mg/kg 265 2.5 180 19,000
IR27B11 15 15 METALS 6020A MOLYBDENUM mg/kg .845 3.7 39 5,100
IR27B11 15 15 METALS 6020A NICKEL mg/kg 8.32 7 160 20,000
IR27B11 15 15 METALS 6020A THALLIUM mg/kg .18 J 0.14 0.52 67
IR27B11 15 15 METALS 6020A VANADIUM mg/kg 45.1 300 7.8 1,000
IR27B11 15 15 METALS 6020A ZINC mg/kg 31.2 620 2300 100,000
IR27B11 15 15 ORGANICS 8015B DIESEL mg/kg 6.1 J nv nv nv
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IR27B11 15 15 ORGANICS 8015B MOTOR OIL mg/kg 8.3 J nv nv nv
IR27B11 15 15 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0096 3 1.7 7
IR27B11 15 15 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0017 J 0.00003 0.09 0.36
IR27B11 15 15 PESTICIDES 8081A HEXACHLOROBENZENE mg/kg 0.00089 J 0.1 0.3 1.1
IR27B12 15 15 METALS 6020A ALUMINUM mg/kg 8210 18 7600 100,000
IR27B12 15 15 METALS 6020A ARSENIC mg/kg .933 0.29 0.062 0.25
IR27B12 15 15 METALS 6020A BARIUM mg/kg 114 82 540 67,000
IR27B12 15 15 METALS 6020A CADMIUM mg/kg .26 J 0.4 3.7 450
IR27B12 15 15 METALS 6020A CHROMIUM mg/kg 31.6 2 210 450
IR27B12 15 15 METALS 6020A COBALT mg/kg 6.28 33 140 1,900
IR27B12 15 15 METALS 6020A COPPER mg/kg 7.89 52 310 41,000
IR27B12 15 15 METALS 6020A IRON mg/kg 17900 nv 2300 100,000
IR27B12 15 15 METALS 6020A LEAD mg/kg 12 0.15 400 400
IR27B12 15 15 METALS 6020A MAGNESIUM mg/kg 4970 nv nv nv
IR27B12 15 15 METALS 6020A MANGANESE mg/kg 229 2.5 180 19,000
IR27B12 15 15 METALS 7471A MERCURY mg/kg .0373 J 0.1 2.3 310
IR27B12 15 15 METALS 6020A MOLYBDENUM mg/kg .921 3.7 39 5,100
IR27B12 15 15 METALS 6020A NICKEL mg/kg 4.14 7 160 20,000
IR27B12 15 15 METALS 6020A SILVER mg/kg .121 J 2 39 5,100
IR27B12 15 15 METALS 6020A THALLIUM mg/kg .339 J 0.14 0.52 67
IR27B12 15 15 METALS 6020A VANADIUM mg/kg 40.4 300 7.8 1,000
IR27B12 15 15 METALS 6020A ZINC mg/kg 107 620 2300 100,000
IR27B12 15 15 ORGANICS 8015B DIESEL mg/kg 41 nv nv nv
IR27B12 15 15 ORGANICS 8015B MOTOR OIL mg/kg 170 nv nv nv
IR27B12 15 15 ORGANICS 8015B STODDARD SOLVENT mg/kg 3.0 nv nv nv
IR27B12 15 15 PCBS 8082 PBDE-17 mg/kg 0.0032 0.000098 0.043 0.19
IR27B12 15 15 PCBS 8082 PBDE-183 mg/kg 0.00052 J 0.000098 0.043 0.19
IR27B12 15 15 PCBS 8082 PBDE-190 mg/kg 0.00094 J 0.000098 0.043 0.19
IR27B12 15 15 PCBS 8082 PBDE-28 mg/kg 0.0042 0.000098 0.043 0.19
IR27B12 15 15 PCBS 8082 PBDE-66 mg/kg 0.0011 0.000098 0.043 0.19
IR27B12 15 15 PCBS 8082 PCB-1016 mg/kg 0.23 1.6 0.39 210
IR27B12 15 15 PCBS 8082 PCB-1260 mg/kg 0.047 J 1.6 0.11 0.38
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L SUITE METHOD RES. PRG IND. PRGANALYTE UNITS RESULT SSL 
(DAF=1)

IR27B12 15 15 PESTICIDES 8081A 4,4'-DDD mg/kg 0.0019 J 0.8 2.4 10
IR27B12 15 15 PESTICIDES 8081A 4,4'-DDE mg/kg 0.0022 J 3 1.7 7
IR27B12 15 15 PESTICIDES 8081A 4,4'-DDT mg/kg 0.0062 2 1.7 7
IR27B12 15 15 PESTICIDES 8081A ALPHA-BHC mg/kg 0.0012 J 0.00003 0.09 0.36
IR27B12 15 15 PESTICIDES 8081A ALPHA-CHLORDANE mg/kg 0.11 0.5 1.6 6.5
IR27B12 15 15 PESTICIDES 8081A BETA-BHC mg/kg 0.007 0.0001 0.32 1.3
IR27B12 15 15 PESTICIDES 8081A DELTA-BHC mg/kg 0.018 0.0001 0.32 1.3
IR27B12 15 15 PESTICIDES 8081A DIELDRIN mg/kg 0.0021 J 0.0002 0.03 0.11
IR27B12 15 15 PESTICIDES 8081A ENDRIN ALDEHYDE mg/kg 0.0022 J 0.05 1.8 180
IR27B12 15 15 PESTICIDES 8081A GAMMA-CHLORDANE mg/kg 0.097 0.5 1.6 6.5
IR27B12 15 15 PESTICIDES 8081A HEPTACHLOR mg/kg 0.0017 J 1 0.11 0.38
IR27B12 15 15 PESTICIDES 8081A HEPTACHLOR EPOXIDE mg/kg 0.0063 0.03 0.053 0.19
IR27B12 15 15 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.28 J 540 35 120
IR27B12 15 15 VOCS 8260B 1,2,4-TRIMETHYLBENZENE mg/kg 0.0022 J 0.3 6.2 170.3
IR27B13 23 23 SVOCS 8270C BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 0.25 J 540 35 120

SSL (DAF=1) EPA Region 9 Soil Screening Level using a Dilution Attenuation Factor of 1
RES. PRG EPA Region 9 Residential Preliminary Remediation Goal
IND. PRG EPA Region 9 Industrial Preliminary Remediation Goal
mg/kg milligrams per kilogram
J estimated concentration
PCB polychlorinated biphenyls
SVOC semi volatile organic compound
VOC volatile organic compound
PBDE polybrominated biphenyl ether
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

RWQCB EMERGENT CHEMICALS
INORGANICS EPA 314.0 PERCHLORATE 0.5 2 µg/l 6 (AL) 2 U 2 U 2 U
SEMIVOLATILES EPA 8270C SIM 1,4-DIOXANE 0.94 1.9 µg/l 2 1.9 U 1.9 U 1.9 U
INORGANICS EPA 7196A HEXAVALENT CHROMIUM 0.005 0.01 mg/l 50 (AL) 0.01 U 0.01 U 0.01 U
PCBS EPA 8082 PBDE-100 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U

PBDE-138 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-153 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-154 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-17 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-183 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-190 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-28 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-47 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-66 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-71 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-85 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U
PBDE-99 0.024 0.047 µg/l - 0.047 U 0.048 U 0.047 U

VOLATILES EPA 8260B 1,2,3-TRICHLOROPROPANE 0.0025 0.005 µg/l 0.005 0.005 U 0.005 U 0.005 U
SEMIVOLATILES EPA 1625C N-NITROSODIMETHYLAMINE 0.00054 0.002 µg/l - 0.002 U 0.0033 0.002 U

REMAINING ANALYTICAL SUITE
VOLATILES EPA 8260B 1,1,1,2-TETRACHLOROETHANE 1 5 µg/l - 5 U 5 U 5 U

1,1,1-TRICHLOROETHANE 1 5 µg/l 200 5 U 5 U 5 U
1,1,2,2-TETRACHLOROETHANE 1 3 µg/l - 3 U 3 U 3 U
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 1 5 µg/l - 5 U 5 U 5 U
1,1,2-TRICHLOROETHANE 1 5 µg/l 5 5 U 5 U 5 U
1,1-DICHLOROETHANE 1 5 µg/l 5 5 U 5 U 5 U
1,1-DICHLOROETHENE 1 3 µg/l 6 3 U 3 U 3 U
1,1-DICHLOROPROPENE 1 5 µg/l - 5 U 5 U 5 U
1,2,3-TRICHLOROBENZENE 1 5 µg/l - 5 U 5 U 5 U
1,2,4-TRICHLOROBENZENE 1 5 µg/l 5 5 U 5 U 5 U
1,2,4-TRIMETHYLBENZENE 1 5 µg/l - 5 U 5 U 5 U
1,2-DIBROMO-3-CHLOROPROPANE 2 5 µg/l 0.2 5 UJ 5 UJ 5 UJ
1,2-DIBROMOETHANE 1 5 µg/l 0.05 5 U 5 U 5 U
1,2-DICHLOROBENZENE 1 5 µg/l 600 5 U 5 U 5 U
1,2-DICHLOROETHANE 1 5 µg/l 0.5 5 U 5 U 5 U
1,2-DICHLOROPROPANE 1 5 µg/l 5 5 U 5 U 5 U
1,3,5-TRIMETHYLBENZENE 1 5 µg/l - 5 U 5 U 5 U

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
1,3-DICHLOROBENZENE 1 5 µg/l - 5 U 5 U 5 U
1,3-DICHLOROPROPANE 1 4 µg/l - 4 U 4 U 4 U
1,4-DICHLOROBENZENE 1 5 µg/l 5 5 U 5 U 5 U
2,2-DICHLOROPROPANE 1 5 µg/l - 5 U 5 U 5 U
2-CHLOROTOLUENE 1 5 µg/l - 5 U 5 U 5 U
4-CHLOROTOLUENE 1 5 µg/l - 5 U 5 U 5 U
BENZENE 1 2 µg/l 1 2 U 2 U 2 U
BROMOBENZENE 1 5 µg/l - 5 U 5 U 5 U
BROMOCHLOROMETHANE 1 5 µg/l - 5 U 5 U 5 U
BROMODICHLOROMETHANE 1 5 µg/l - 5 U 5 U 5 U
BROMOFORM 1 5 µg/l - 5 U 5 U 5 U
BROMOMETHANE 1 5 µg/l - 5 U 5 U 5 U
CARBON TETRACHLORIDE 1 5 µg/l 0.5 5 U 5 U 5 U
CHLOROBENZENE 1 5 µg/l 70 5 U 5 U 5 U
CHLOROETHANE 1 5 µg/l - 5 U 5 U 5 U
CHLOROFORM 1 5 µg/l 80 5 U 5 U 5 U
CHLOROMETHANE 1 5 µg/l - 5 U 5 U 5 U
CIS-1,2-DICHLOROETHENE 1 5 µg/l 6 5 U 5 U 5 U
CIS-1,3-DICHLOROPROPENE 1 4 µg/l 0.5 4 U 4 U 4 U
DIBROMOCHLOROMETHANE 1 5 µg/l 80 5 U 5 U 5 U
DIBROMOMETHANE 1 5 µg/l 0.05 5 U 5 U 5 U
DICHLORODIFLUOROMETHANE 1 5 µg/l - 5 U 5 U 5 U
ETHYLBENZENE 1 5 µg/l 300 5 U 5 U 5 U
HEXACHLOROBUTADIENE 1 5 µg/l - 5 U 5 U 5 U
ISOPROPYL BENZENE 1 5 µg/l - 5 U 5 U 5 U
M/P-XYLENES 2 10 µg/l 10 U 10 U 10 U
O-XYLENE 1 5 µg/l 5 U 5 U 5 U
METHYLENE CHLORIDE 1 5 µg/l 5 5 U 5 U 5 U
MTBE 1 5 µg/l 5 5 U 5 U 5 U
NAPHTHALENE 1 5 µg/l - 5 U 5 U 5 U
N-BUTYLBENZENE 1 5 µg/l - 5 U 5 U 5 U
N-PROPYLBENZENE 1 5 µg/l - 5 U 5 U 5 U
SEC-BUTYLBENZENE 1 5 µg/l - 5 U 5 U 5 U
STYRENE 1 5 µg/l 100 5 U 5 U 5 U
TERT-BUTYLBENZENE 1 5 µg/l - 5 U 5 U 5 U
TETRACHLOROETHYLENE 1 3 µg/l 5 3 U 3 U 3 U
TETRAHYDROFURAN 20 50 µg/l - 50 UJ 50 UJ 50 UJ
TOLUENE 1 5 µg/l 150 5 U 5 U 5 U

1750
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
TRANS-1,2-DICHLOROETHENE 1 5 µg/l 10 5 U 5 U 5 U
TRANS-1,3-DICHLOROPROPENE 1 4 µg/l 0.5 4 U 4 U 4 U
TRICHLOROETHENE 1 3 µg/l 5 3 U 3 U 3 U
TRICHLOROFLUOROMETHANE 1 5 µg/l 150 5 U 5 U 5 U
VINYL CHLORIDE 1 5 µg/l 0.5 5 U 5 U 5 U

SEMIVOLATILES EPA 8270C 1,2,4-TRICHLOROBENZENE 4.7 9.4 µg/l 5 9.4 U 9.4 U 9.4 U
1,2-DICHLOROBENZENE 4.7 9.4 µg/l 600 9.4 U 9.4 U 9.4 U
1,2-DIPHENYLHYDRAZINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
1,3-DICHLOROBENZENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
1,4-DICHLOROBENZENE 4.7 9.4 µg/l 5 9.4 U 9.4 U 9.4 U
2,3,4,6-TETRACHLOROPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2,4,5-TRICHLOROPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2,4,6-TRICHLOROPHENOL 4.7 24 µg/l - 24 U 24 U 24 U
2,4-DICHLOROPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2,4-DIMETHYLPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2,4-DINITROPHENOL 4.7 24 µg/l - 24 U 24 U 24 U
2,4-DINITROTOLUENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2,6-DICHLOROPHENOL 4.7 24 µg/l - 24 U 24 U 24 U
2,6-DINITROTOLUENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2-CHLORONAPHTHALENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2-CHLOROPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2-METHYLNAPHTHALENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2-METHYLPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
2-NITROANILINE 4.7 24 µg/l - 24 U 24 U 24 U
2-NITROPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
3,3'-DICHLOROBENZIDINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
3-NITROANILINE 4.7 24 µg/l - 24 U 24 U 24 U
4,6-DINITRO-2-METHYLPHENOL 4.7 24 µg/l - 24 U 24 U 24 U
4-AMINOBIPHENYL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
4-CHLORO-3-METHYLPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
4-CHLOROANILINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
4-METHYLPHENOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
4-NITROANILINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
4-NITROPHENOL 4.7 24 µg/l - 24 U 24 U 24 U
ACENAPHTHENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
ACENAPHTHYLENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
ANILINE 4.7 24 µg/l - 24 U 24 U 24 U

EPA 8270C SIM ANTHRACENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
BENZIDINE 4.7 47 µg/l - 47 U 47 U 47 U

EPA 8270C SIM BENZO(A)ANTHRACENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
EPA 8270C SIM BENZO(A)PYRENE 0.19 0.94 µg/l 0.2 0.94 U 0.94 U 0.94 U
EPA 8270C SIM BENZO(B)FLUORANTHENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
EPA 8270C SIM BENZO(G,H,I)PERYLENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U

BENZO(K)FLUORANTHENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
BENZOIC ACID 4.7 24 µg/l - 24 U 24 U 24 U
BENZYL ALCOHOL 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
BIS(2-CHLOROETHOXY)METHANE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U

EPA 8270C SIM BIS(2-CHLOROETHYL)ETHER 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
BIS(2-CHLOROISOPROPYL)ETHER 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
BUTYLBENZYLPHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
CARBAZOLE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
CHRYSENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U

EPA 8270C SIM DIBENZO(A,H)ANTHRACENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
DIBENZOFURAN 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
DIETHYLPHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
DIMETHYLPHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
DI-N-BUTYLPHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
DI-N-OCTYLPHTHALATE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
DIPHENYLAMINE 4.7 19 µg/l - 19 U 19 U 19 U

EPA 8270C SIM FLUORANTHENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
FLUORENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U

EPA 8270C SIM HEXACHLOROBENZENE 0.19 0.94 µg/l 1 0.94 U 0.94 U 0.94 U
HEXACHLOROBUTADIENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
HEXACHLOROCYCLOPENTADIENE 4.7 9.4 µg/l 50 9.4 U 9.4 U 9.4 U
HEXACHLOROETHANE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
HYDROQUINONE 9.4 19 µg/l - 19 U 19 U 19 U
INDENO(1,2,3-CD)PYRENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
ISOPHORONE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
NAPHTHALENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
NITROBENZENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
N-NITROSODIETHYLAMINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U

EPA 8270C SIM N-NITROSO-DI-N-PROPYLAMINE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
N-NITROSODIPHENYLAMINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
N-NITROSOPYRROLIDINE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
PENTACHLOROBENZENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
PENTACHLORONITROBENZENE 4.7 9.4 µg/l - 9.4 U 9.4 U 9.4 U

EPA 8270C SIM PENTACHLOROPHENOL 0.19 0.94 µg/l 1 0.94 U 0.94 U 0.94 U
EPA 8270C SIM PHENANTHRENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U
EPA 8270C SIM PHENOL 0.28 0.94 µg/l - 0.94 U 0.94 U 0.94 U
EPA 8270C PRONAMIDE 4.7 9.4 µg/l 9.4 U 9.4 U 9.4 U
EPA 8270C SIM PYRENE 0.19 0.94 µg/l - 0.94 U 0.94 U 0.94 U

PYRIDINE 19 24 µg/l - 24 U 24 U 24 U
PCBS EPA 8082 PCB-1016 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U

PCB-1221 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U
PCB-1232 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U
PCB-1242 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U
PCB-1248 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U
PCB-1254 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U
PCB-1260 0.47 0.94 µg/l 0.5 0.94 U 0.94 U 0.94 U

PESTICIDES EPA 8081A 4,4'-DDD 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
4,4'-DDE 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
4,4'-DDT 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
ALDRIN 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
ALPHA-BHC 0.019 0.094 µg/l 1 0.094 U 0.094 U 0.094 U
ALPHA-CHLORDANE 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
BETA-BHC 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
DELTA-BHC 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
DIELDRIN 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
ENDOSULFAN I 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
ENDOSULFAN II 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
ENDOSULFAN SULFATE 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
ENDRIN 0.019 0.19 µg/l 2 0.19 U 0.19 U 0.19 U
ENDRIN ALDEHYDE 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
ENDRIN KETONE 0.019 0.19 µg/l - 0.19 U 0.19 U 0.19 U
GAMMA-BHC (LINDANE) 0.019 0.094 µg/l 0.2 0.094 U 0.094 U 0.094 U
GAMMA-CHLORDANE 0.019 0.094 µg/l - 0.094 U 0.094 U 0.094 U
HEPTACHLOR 0.019 0.094 µg/l 0.01 0.094 U 0.094 U 0.094 U
HEPTACHLOR EPOXIDE 0.019 0.094 µg/l 0.01 0.094 U 0.094 U 0.094 U
HEXACHLOROBENZENE 0.019 0.094 µg/l 1 0.094 U 0.094 U 0.094 U
METHOXYCHLOR 0.19 0.94 µg/l 40 0.94 U 0.94 U 0.94 U
TOXAPHENE 0.94 1.9 µg/l 3 1.9 U 1.9 U 1.9 U

METALS EPA 6020A ALUMINUM 50 100 µg/l 1000 1380 5360 6250
ANTIMONY 0.5 1 µg/l 6 2.99 1 U 1 U
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

IRP SITE 27
NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

TABLE 3
Groundwater

METHOD

MW-1 MW-2 MW-3

MDL RL UNIT MCL/ALANALYTE
11/16/2006 11/16/2006 11/16/2006

results results results
ARSENIC 0.5 1 µg/l 50 2.6 8.41 1.33
BARIUM 0.5 1 µg/l 1000 20.7 131 196
BERYLLIUM 0.5 1 µg/l 4 1 U 1 U 1 U
CADMIUM 0.5 1 µg/l 5 1 U 1 U 1 U
CALCIUM 50 100 µg/l - 18300 96100 59100
CHROMIUM 0.5 1 µg/l 50 17.3 17 14.4
COBALT 0.5 1 µg/l - 1.38 6.43 9.2
COPPER 0.5 1 µg/l 1000 4.39 17.2 15.1
IRON 50 100 µg/l 300 1670 7900 6290
LEAD 0.5 1 µg/l 15 1 U 1.21 1.4
MAGNESIUM 50 100 µg/l 16300 46900 51400
MANGANESE 0.5 1 µg/l 50* 77 2070 718
MERCURY 0.1 0.5 µg/l 2 0.5 U 0.5 U 0.5 U
MOLYBDENUM 1 2 µg/l - 5.57 6.29 3.69
NICKEL 0.5 1 µg/l 100 7.29 9.38 10.4
POTASSIUM 50 100 µg/l - 5640 9410 10700
SELENIUM 0.5 1 µg/l 50 1.01 1 U 1 U
SILVER 0.5 1 µg/l 100 1 U 1 U 1 U
SODIUM 50 100 µg/l - 69100 52000 90400
THALLIUM 0.5 1 µg/l 2 1 U 1 U 1 U
VANADIUM 0.5 1 µg/l - 56.9 J 26.2 J 24.6 J
ZINC 5 10 µg/l 5000 17.5 29.7 35.9

ORGANICS EPA 8015B DIESEL 0.094 0.47 mg/l 1 0.47 U 0.25 J 0.47 U
MOTOR OIL 0.094 0.94 mg/l - 0.94 U 0.14 J 0.94 U

INORGANICS EPA 350.2 AMMONIA (NH3-N) 0.03 0.1 mg/l - 0.1 U 0.1 U 0.1 U
EPA 300.0 NITRATE-N 0.05 0.1 mg/l 45 1.96 0.1 U 5.13
EPA 300.0 NITRITE-N 0.05 0.1 mg/l 1000 0.1 U 0.1 U 0.1 U
EPA 9040B PH na na pH unit - 7.11 J 7.13 J 7.36 J
EPA 376.1 SULFIDE 0.4 1 mg/l - 1 U 1 U 1 U
EPA 351.3 TKN 0.035 0.1 mg/l - 0.305 0.495 0.294

abbreviations
EPA United States Environmental Protection Agency J Estimated concentration
MDL Method Detection Limit mg/l milligrams per liter
RL Reporting Limit µg/l micrograms per liter
MCL/AL Maximum Contaminant Level/Action Level - not established or unregulated
PBDE Polybrominated Diphenyl Ether na Not applicable
U Not detected at or above the reporting limit
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TABLE 4
GROUNDWATER ELEVATIONS

IRP SITE 27, NAVWPNSTA SEAL BEACH, DETACHMENT FALLBROOK

WELL I.D. DATE 
MEASURED

TOP OF 
CASING 

ELEVATION 

DEPTH TO 
WATER 

GROUNDWATER 
ELEVATION COORDINATES

(msl) (below TOC) (msl) 
MW-1 11/16/2006 612.53 28.94 583.59 Northing: 2072613.978

Easting: 6248714.164

MW-2 11/16/2006 602.65 20.97 581.68 Northing: 2072741.452
Easting: 6248798.734

MW-3 11/16/2006 598.54 17.28 581.26 Northing: 2072800.127
Easting: 6248906.598

acronyms and abbreviations
msl mean seal level
TOC top of casing
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EXECUTIVE SUMMARY 

This report documents the results of a human health risk assessments (HHRA) performed 

for Installation Restoration Program (IRP) Site 27 located at Naval Weapons Station 

(NAVWPNSTA) Seal Beach Detachment Fallbrook (NAVWPNSTA Seal Beach Det. 

Fallbrook.  Figure 1-1 shows the location of IRP Site 27.  Section 1.1 briefly describes 

the purpose of the HHRA and Section 1.2 provides a site description and background 

information for IRP Site 27. 

This HHRA was conducted as part of a Site Inspection (SI) conducted at IRP site 27. The 

HHRA consisted of a screening level and site-specific HHRA. The site-specific HHRA 

was performed because the screyuening-level assessment identified some chemicals of 

potential concern (COPCs) in soil that exceeded the appropriate screening levels.   

The overall strategy for the HHRA as well as the individual steps of the process conforms 

to U.S. Environmental Protection Agency’s (EPA’s) Risk assessment Guidance for 

Superfund (RAGS) (EPA, December 1989 and subsequent RAGS guidance).  Based on 

evaluation of the validated SI analytical data, the HHRA was performed. 

Both screening-level and site-specific HHRAs were performed for the site.  The 

screening-level cumulative risk assessment of the soil medium determined that further 

evaluation of direct contact exposure by relevant human receptors in a site-specific risk 

assessment was warranted for the soil medium.  

The soil-to-groundwater migration screening identified metals and pesticides that exceed 

EPA SSLs (refer to Figure 4-2 and Table 4-3, and Table B-17).  However, groundwater 

samples for monitoring wells MW-01, MW-02, and MW-03 located near the 

downgradient extent of the landfill indicated no detected concentrations of pesticides, no 

detected concentrations of VOCs, no detected concentrations of SVOCs (with the 

exception of n-nitrosodimethylamine [emergent compound] in monitoring well MW-02), 

and no detected concentrations of PCBs. Of the detected concentration of metals, only 

aluminum, iron, and manganese exceed their respective maximum contaminant levels 

(MCLs) or action levels (ALs).  
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Depth to groundwater at the downgradient extent (northern portion) of the landfill 

(topographically lowest portion of the landfill) is approximately 15 to 37 feet below 

ground surface.  Groundwater was not encountered at the upper portion of the landfill. 

During drilling at boring location IR27B13 granitic bedrock was encounter at 23 feet 

below ground surface. The granitic bedrock extends to 94 feet where the boring was 

terminated. The basic conceptual model is that groundwater is migrating along the soil 

bedrock interface and accumulating in the topographically low portion of the landfill. A 

weight-of-evidence evaluation was performed and it was determined that the soil-to-

groundwater migration COPCs may not warrant further evaluation.   

The site-specific evaluation of cancer risk and non-cancer hazard for the soil medium 

concluded that estimated reasonable maximum exposure (RME) cancer risks for the 

industrial worker are less than the upper end of the target risk range (1 x 10-4).  The 

highest estimated risk for the industrial worker at IRP Site 27 is 9 × 10-6 in mixed soil, 

which is due almost exclusively to arsenic and PCB-1248.  The estimated RME cancer 

risk for the construction worker is (2 ×10-6).  However, no constituent-specific cancer risk 

estimates are above 1×10-6.  Non-cancer hazard estimates for both receptors are less than 

1. 

The site-specific evaluation of cancer risk and non-cancer hazard for the soil medium 

concluded that estimated RME cancer risks for the residential receptor are less than the 

upper end of the target risk range (1 x 10-4).  The highest estimated risk at IRP Site 27 is 

3 x 10-5 for resident exposure to mixed soil, due almost exclusively to arsenic and PCB-

1248.  Non-cancer hazard estimates either equal or slightly exceed 1 for the resident at 

IRP Site 27; however, no constituent-specific or target organ-specific hazard estimates 

are above 1. 

The site-specific evaluation of cancer risk for the off-site adult and child farmer are all 

below the target cancer risk range, with the exception of the RME cancer risk estimate for 

adult farmer beef consumption, which is equal to the lower end of the target cancer risk 

range (1 × 10-6).  Non-cancer hazard estimates are all below 1.   
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Table 4-8 provides a summary of the constituents in soil (arsenic, PCB-1248 and aldrin) 

that pose a RME constituent-specific cancer risk greater than 1 x 10-6.  There are no 

constituents in soil that pose a RME target organ-specific non-cancer hazard estimate 

greater than 1.   

The results of the HHRA indicate that the site poses an estimated cancer risk that falls 

within or below the target cancer risk range and target organ-specific non-cancer hazards 

that do not exceed hazard criteria under unrestricted land use conditions. 

A comparison of arsenic concentrations to background UTLs presented in the Marine 

Corps Base (MCB), Camp Pendleton background study (IT, July 1997) was performed 

because the geology of Camp Pendleton is similar with IRP Site 27.  The maximum 

detected concentration of 28.4 mg/kg for arsenic at sample location IR27B0201in surface 

soil is above all the 95th percentile UTLs presented in the background study (IT, July 

1997).  However, the remaining detections of arsenic in soil at IRP Site 27 range from 

0.97 mg/kg to 2.15 mg/kg for the 0 to 10 ft bgl soil depths.  These detected 

concentrations are below the lowest 95th percentile UTL of 4.25 mg/kg for the Santa 

Margarita Basin (IT, July 1997).  With the exception of the maximum detected 

concentration for arsenic (28.4 mg/kg), the remaining 29 detections of arsenic in the 0 to 

10 ft bgl soils are most likely attributed to background rather than site-related activities at 

IRP Site 27. 

Standard receptors were used in the risk assessment; it is likely that the cancer risk and 

non-cancer hazards associated with IRP Site 27 are vastly overestimated.  The landfill is 

likely to remain within a designated explosives safety quantity distance arc or buffer zone 

for the weapons station.   
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1.0 INTRODUCTION 

This report documents the results of a human health risk assessments (HHRA) performed 

for Installation Restoration Program (IRP) Site 27 located at Naval Weapons Station 

(NAVWPNSTA) Seal Beach Detachment Fallbrook (NAVWPNSTA Seal Beach Det. 

Fallbrook.  Figure 1-1 shows the location of IRP Site 27.  Section 1.1 briefly describes 

the purpose of the HHRA and Section 1.2 provides a site description and background 

information for IRP Site 27. 

This HHRA was conducted as part of a Site Inspection (SI) conducted at IRP site 27. The 

HHRA consisted of a screening level and site-specific HHRA. The site-specific HHRA 

was performed because the screening-level assessment identified some chemicals of 

potential concern (COPCs) in soil that exceeded the appropriate screening levels.   

1.1 Summary of the HHRA 

The overall strategy for the HHRA as well as the individual steps of the process conforms 

to U.S. Environmental Protection Agency’s (EPA’s) Risk assessment Guidance for 

Superfund (RAGS) (EPA, December 1989 and subsequent RAGS guidance).  Based on 

evaluation of the validated SI analytical data, the HHRA was performed. 

Prior to performing the risk assessments, data were reviewed for applicability.  Section 2 

presents a summary of the data available to use for the risk assessment.  Section 3 

presents a summary of the methods used to evaluate human health risk.  The results of 

each step of the risk assessment process (identification of COPCs, screening-level 

cumulative risk assessment, site-specific risk assessment, and evaluation of results) are 

provided in Section 4.  References are provided in Section 5.  Attachments A, B, and C of 

this report contain the screening-level and site-specific risk calculations and other 

supporting information.  

1.2 Summary of IRP Site 27 

IRP Site 27, also known as the Eucalyptus Grove Landfill near Building 366, was a 

station landfill from the late 1960s to 1974 when NAVWPNSTA Seal Beach Det. 
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Fallbrook began contracting for refuse disposal off of the station. IRP Site 27 is located 

approximately 700 feet southwest of Building 366 (See Figure 1-1).  Approximately 20 to 

30 dumpsters of refuse a week were disposed of at the landfill.  The total volume of 

refuse in the landfill is about 24,000 cubic yards.  Small quantities of hazardous wastes 

were disposed of with the refuse.  Types of hazardous wastes included empty paint cans 

with dried paint residues, fluorescent lights, fluorescent light ballasts, spent silica 

sandblast grit containing paint chips, paint booth residue, rags with solvent residue 

(methyl ethyl ketone, isopropyl alcohol, stoddard solvent, and toluene), used paint 

brushes and asbestos.  Metal banding and pallets (potentially treated with 

pentachlorophenol [PCP]) were also disposed of at IRP Site 27. It is reported that the 

bulk of the pallets disposed of at NAVWPNSTA Seal Beach Det. Fallbrook were not 

treated with PCP. Pallets were only PCP-dipped if they were destined for overseas 

shipments. In addition, no ordnance was disposed of at the landfill; however, explosive 

ordnance has been found west of Building 366 during brush fires (Naval Energy and 

Environmental Support Activity [NEESA], 1990). 

The landfill was closed in 1974 and the bulldozer operator, who covered the landfill, 

planted several small eucalyptus trees around the fill area.  During the initial assessment 

study (IAS) visit in 1985, the eucalyptus trees appeared to be fully-grown and mark the 

location of IRP Site 27 (NEESA, 1990). Currently, the approximately seven-acre site is 

located in a designated explosives safety quantity distance arc area; therefore, access to 

the area is restricted.  However, the land is sometimes used for cattle grazing. 
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2.0 DATA REVIEW 

The available raw data was reviewed for applicability.  EPA guidance states that all 

available data should be used to determine COPCs if the data are of sufficient and 

comparable quality and are representative of site conditions.   

Soil data collected during the January and February 2006 sampling events were used for 

the SI and HHRA.  Data were grouped on the basis of sample depth and sample location 

as described in the Final Work Plan (MARRS, September 2005).  Soil was grouped into 

surface soil (0-2 feet [ft] below ground level [bgl]) and mixed soil (0-10 ft bgl).  Soil 

samples collected deeper than 10 ft were not used for this evaluation because the typical 

excavation depth for a residence does not exceed 10 ft bgl.  Soil samples collected deeper 

than 10 ft bgl are used for the nature and extent evaluation.   

Only primary sample results were used in the HHRA; field duplicate results and other 

Quality Assurance and Quality Control (QA/QC) data were used in the data validation 

process, but not in the HHRA.  If data were rejected during the data validation process, 

such data were not used in the evaluation.  For this SI, no data were rejected.   

Data generated for a number of constituents were analyzed by two analytical methods in 

the same sample.  Constituents analyzed by both EPA-SW8260B and EPA-8270C are the 

following: 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-

dichlorobenzene, hexachlorobutadine, and naphthalene.  Constituents analyzed by both 

EPA-8270C and EPA-8330 are the following:  2,4-dinitrotoluene, 2,6-dinitrotoluene, and 

nitrobenzene.  Finally, hexachlorobenzene was analyzed by both EPA-8081A and EPA-

8270C.  For the purpose of identifying COPCs, only one result from the two analytical 

methods was used.  The result associated with the analytical method with the lower 

reporting limit was used when both results were reported as not detected, or the detected 

result was used when one of the two results was detected.  No case exists where both 

results were detected.   

Data were censored at the reporting limit, meaning that any instrument response that is 

less than the reporting limit was defined as “ND.”  Such data was identified as “ND” 
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when either the laboratory qualifier or the third party validation qualifier contained a “U”.  

“J” flagged data, those reported below the reporting limit, were considered detected and 

no proxy concentrations were used.  For statistical calculations, a proxy concentration of 

one-half the reporting limit was used for all non-detect (ND) results for chemicals with at 

least one positive result in the data set.  However, for chemicals where all the results are 

ND, further evaluation of the chemical is not necessary.   
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3.0 HUMAN HEALTH RISK ASSESSMENT METHODS 

The overall strategy for the HHRA as well as the individual steps of the process conforms 

to EPA’s RAGS (EPA, December 1989 and subsequent RAGS guidance including EPA, 

March 1991; EPA, December 2001; and EPA, July 2004).  After data evaluation, which 

involves compiling available validated data on the location and identity of constituents 

detected at the RI site and organizing the data for risk assessment, the HHRA involves: 

1. Identification of COPCs; 

2. Screening-level Cumulative Risk Assessment; 

3. Site-specific Risk Assessment; and 

4. Evaluation of Results. 

3.1 Identification of Chemicals of Potential Concern 

Section C2.1.1 of the Final Work Plan (MARRS, September 2005) explains the 

procedures used to identify COPCs for HHRA.  COPCs are identified on a site-wide 

basis for surface soil (0-2 ft bgl) and mixed soil (0-10 ft bgl). 

If a constituent is ND, it is eliminated from further consideration as a COPC.  ND 

constituents with minimum detection limits that exceed the screening levels used to 

identify COPCs are discussed in the uncertainty assessment (Section 4.3.5.1).  For 

detected constituents, the human health COPC identification process involves comparison 

to relevant risk-based screening levels and an evaluation of essential nutrients.  Site-

specific background data were not available for IRP Site 27; however, background data 

are available for metals from the Marine Corps Base (MCB) Camp Pendleton (IT 

Corporation, July 1997).  Site conditions (i.e., geology, microclimate, and ecology) at 

Camp Pendleton are similar with IRP Site 27.  The metals are carried forward in the 

HHRA and the background data are used in the uncertainty and risk characterization 

sections to evaluate whether cancer risk/non-cancer hazard estimates of the metals are 

site-related or attributed to background. 
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As noted in the Final Work Plan (MARRS, September 2005), risk-based screening levels 

that are based on non-cancer endpoints were adjusted from a target hazard quotient of 1 

to 0.1 for identification of COPCs.  This adjustment accounts for cumulative exposure to 

multiple contaminants (EPA, October 2004a).  Risk-based screening levels that are based 

on cancer endpoints use a target cancer risk of 1 x 10-6 (one in one million). 

Two lists of soil COPCs are derived:  1) COPCs applicable to human direct contact 

exposures, and 2) COPCs applicable to evaluation of soil-to-groundwater migration.  

Direct contact COPCs are detected constituents in soil that are screened against screening 

levels relevant for direct-contact human exposure (i.e., PRGs that are protective of 

ingestion, inhalation, and dermal contact exposure routes).  Screening levels pertinent to 

direct contact exposures include EPA Region 9 residential and industrial soil preliminary 

remediation goals (PRGs) (EPA, October 2004b) and essential nutrient screening values 

based on the adequate intake (AI) or recommended daily allowance (RDA).  California 

(Cal)-Modified PRGs were used when available because 1) IRP Site 27 is located in 

California, 2) the state of California tends to lead in toxicity data research and 3) Cal-

modified PRGs, in most cases, are more stringent than the EPA Region 9 PRGs (EPA, 

October 2004).  Iron is an essential nutrient and has a risk-based PRG of 2,300 

milligrams per kilogram (mg/kg) and an RDA screening value of 40,000 mg/kg.  Iron is 

first screened using the PRG.  If it exceeds the PRG, then it is screened using the RDA 

value.  If iron exceeds the RDA value, then it is carried forward into the HHRA as a 

direct contact COPC.   

Constituents are identified as direct contact COPCs when at least one positive result 

exceeds the lowest of the identified direct contact screening levels in soil within 0-10 ft 

bgl.  Screening-levels based on non-cancer endpoints are divided by 10 to adjust from a 

target hazard quotient of 1 to 0.1 for identification of COPCs (EPA, October 2004a).  

Site-specific background data are not available for IRP Site 27 and are not used in the 

identification of COPC screening.  However, 95th percentile background UTLs from the 

MCB Camp Pendleton background study (IT, July 1997) are used to evaluate metals in 

the uncertainty assessment and risk characterization sections of this HHRA.  
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Constituents that lack risk-based PRGs because toxicity values are not available were 

evaluated using PRGs of a constituent that is structurally and toxicologically similar.  The 

constituents that lack PRGs, the proxy PRG used, and the justification for selecting each 

proxy constituent is provided in Attachment A.  The uncertainties associated with 

screening constituents that do not have PRGs or toxicity values in this manner is 

discussed in the uncertainty assessment (see Section 4.3.5 of this report).  

Soil-to-groundwater migration COPCs are defined as those constituents with at least one 

result that exceeds EPA Soil Screening Level (SSL) with a dilution attenuation factor 

(DAF) of 1 as listed in the EPA Region 9 PRG tables.  Constituents that do not have an 

SSL provided in the EPA Region 9 PRG table were derived using the methodology 

presented in EPA’s Supplemental Guidance for Developing Soil Screening Levels for 

Superfund Sites (EPA, December 2002).  Calculated SSLs, equations, and parameters are 

provided in Attachment C. 

3.2 Screening-Level Cumulative Risk Assessment 

Section C2.2 of the Final Work Plan (MARRS, September 2005) describes procedures 

used to perform screening-level cumulative risk assessments.  If soil human health 

COPCs are identified, a screening-level cumulative risk assessment is performed.  The 

screening-level cumulative risk assessment for soil consists of two components: 

• Quantitative evaluation of cumulative residential and industrial cancer risk 

and non-cancer hazard; and 

• Screening evaluation of soil-to-groundwater migration. 

The results of the screening-level assessment determine if additional evaluation in a site-

specific risk assessment is necessary and, if so, serve to focus the site-specific risk 

assessment on the media, constituents, receptors, and exposure pathways of concern.  

Cumulative Residential and Industrial Worker Risk Assessment – The screening-

level cumulative risk assessment for the soil medium conservatively estimates cumulative 
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(multiple COPCs and multiple exposure pathways) cancer risk and non-cancer hazard 

using calculated representative concentrations and EPA Region 9 residential and 

industrial worker risk-based PRGs for soil.  This methodology represents a quantitative 

risk assessment based on the default reasonable maximum residential and industrial 

exposure parameters used to develop the Region 9 PRGs.  Exposure pathways included in 

the Region 9 soil PRG calculations are incidental ingestion of soil, inhalation of 

particulates and volatile organic compounds (VOCs) from soil, and dermal absorption 

from soil. 

The screening level evaluation of residential and industrial worker risk from exposure to 

soil assumes that the site is a residential or commercial/industrial area.  The cumulative 

residential and industrial worker risk assessment provides a conservative default estimate 

of risk for a receptor who encounters the soil 350 days/year for 30 years (hypothetical 

resident) or 250 days/year for 25 years (industrial worker). 

In the screening-level cumulative risk assessment, the surface soil (0-2 feet ft bgl) is 

evaluated assuming that surface soil concentrations will not substantially change over 

time.  The same evaluation is performed for the entire soil column (mixed surface and 

subsurface soil to a depth of 10 ft bgl), assuming that construction, excavation, or other 

activities “mix” the surface and subsurface soil, changing the constituent concentrations 

available on the surface. 

If the estimated screening-level cancer risk and non-cancer hazard for the resident or 

industrial worker exceed the lower end of the target cancer risk range of 1 x 10-6 to 1 x 

10-4 or the target non-cancer hazard index of 1, the soil medium is forwarded to site-

specific risk assessment for evaluation of direct contact exposure by relevant receptors.  

Attachment B presents the results of the cumulative residential and industrial worker risk 

assessment screening.  

Evaluation of Soil-to-Groundwater Migration – Soil-to-groundwater migration 

COPCs, which exceed EPA SSLs with a DAF of 1, are evaluated further using a weight-

of-evidence approach that examines the frequency, magnitude, and location of the 
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exceedances, each borehole average concentration, and the 95% upper confidence limit 

(UCL) for the site.  Attachment B (Tables B-17 through B-19) presents the results of the 

soil-to-groundwater migration screening.  

3.3 Site-Specific Risk Assessment 

At this stage, site-specific receptors and exposure parameters are used in place of default 

receptors and exposure parameters, and the assessment focuses on the data groups, 

COPCs, receptors, and exposure pathways requiring further evaluation as determined by 

the screening-level assessment.   

The site-specific risk assessment involves the basic steps of risk assessment as described 

in RAGS guidance (EPA, December 1989): 

• Identification of COPCs; 

• Exposure assessment; 

• Toxicity assessment; and  

• Risk characterization, including an uncertainty assessment. 

3.3.1 Identification of Chemicals of Potential Concern 

COPCs are identified prior to the screening-level cumulative risk assessment (see Section 

3.1).  The same COPCs are carried forward to the site-specific risk assessment if the 

screening-level assessment determines that additional evaluation is warranted. 

3.3.2 Exposure Assessment 

Exposure assessment is the qualitative or quantitative evaluation of the magnitude, 

frequency, duration, and route of exposure to COPCs that are present at a site.  The 

conceptual site model (CSM) is used to present the current understanding of site 

conditions with respect to known and suspected contaminant sources, potential transport 

mechanisms and migration pathways, and human receptors.  As such, the CSM 

summarizes the exposure assessment for a site, short of quantifying intake. 
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The possible human receptors evaluated in the risk assessments for IRP Site 27 are the 

following:  

Industrial Worker – This receptor is a standard industrial worker who works at the same 

location for multiple years and whose work involves incidental contact with the soil 

medium, either outdoors or indoors, as dust.  This worker is not involved in excavation 

work, but work activities may include walking the perimeter of the site to check the 

security of the fence.  Exposure pathways that are evaluated include incidental ingestion 

of soil, dermal contact with soil, and inhalation of dust and vapors from soil.  This 

receptor is evaluated for exposure to surface soil, assuming that surface soil 

concentrations will not substantially change over time.  The same evaluation is repeated 

for the whole soil column to a depth of 10 ft bgl (mixed surface and subsurface soil), 

assuming that construction, excavation, or other activities “mix” the surface and 

subsurface soil, changing constituent concentrations available on the surface. 

Construction Worker – The construction worker is considered primarily to address 

short-term, more intense exposure to surface and subsurface soil.  Excavation work is 

assumed (e.g., remediation, repair a utility line, or fix roadways).  Soil-related exposure 

pathways include incidental ingestion, dermal contact, and inhalation of dust and vapors 

from soil.  This receptor is evaluated for exposure to mixed surface and subsurface soil to 

a depth of 10 ft bgl.   

Resident – The on-site resident is evaluated to address unrestricted land use, even where 

future residential land use is unlikely because the land is utilized as a weapons station.  

This hypothetical receptor is a standard child/adult resident who lives at the same 

location for multiple years and whose activities involve contact with the soil medium.  

Soil-related exposure pathways include incidental ingestion, dermal contact, and 

inhalation of dust and vapors from soil.  This receptor is evaluated for exposure to surface 

soil, assuming that surface soil concentrations will not substantially change over time.  

The same evaluation is repeated for the whole soil column to a depth of 10 ft bgl (mixed 

surface and subsurface soil), assuming that construction, excavation, or other activities 
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“mix” the surface and subsurface soil, changing constituent concentrations available on 

the surface. 

Off-site Farmer – This off-site receptor is evaluated to address risk to an off-site adult or 

child that consumes animal tissue (beef) or milk from a cow that forages from the site.  

The cattle ingest plants that uptake contaminants from surface soil (0-2 ft bgl).  It is 

assumed that 10% of the cattle’s diet is from foraging at the site.  Modeled concentrations 

in beef and milk are used to evaluate this exposure pathway.  

An estimate of the exposure point concentration is required to calculate intake of a given 

COPC by a receptor.  According to RAGS (EPA, December 1989), the concentration 

term in the exposure equation is the average concentration contacted at the exposure 

point or points over the exposure period.  The exposure point concentration can be 

derived from the results of measurement data or from modeling constituent transport and 

fate if measurement data do not exist for a medium of concern (such as air) or location of 

the exposure.  Generally, a conservative estimate of this average exposure (for example, 

the lower of the maximum detected concentration and the 95% UCL of the mean of 

relevant measurement data) is used for reasonable maximum exposure (RME) 

calculations (EPA, December 1989).  The arithmetic average is used for central tendency 

(CT) calculations.  The Final Work Plan (MARRS, September 2005) describes 

procedures to derive exposure point concentrations from available measurement data and 

to model transport and fate (e.g., soil to ambient air). 

Exposure is defined as the contact rate (CR) of an organism with a chemical or physical 

agent.  Intake is exposure normalized for time and body weight (BW) and is expressed in 

units of milligrams of constituent per kilogram of bodyweight-day (mg/kg-day) (EPA, 

December 1989).   

The generic equation (EPA, December 1989) for calculating intake is: 

I = (C × CR × EFD)/(BW × AT) 

where: 
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I = intake; the amount of constituent at the exchange boundary  
(mg/kg bodyweight-day). 

 

Constituent-specific variable 
 
C = constituent concentration; the representative concentration  

contacted over the exposure period (e.g., milligrams per 
kilogram [mg/kg] soil). 

 

Variables that describe the exposed population 
 

CR = contact rate; the amount of contaminated medium contacted  
per unit time or event (e.g., milligrams per day [mg/day]). 

 
EFD = exposure frequency and duration; describes how long and  

how often exposure occurs; often calculated using two 
terms (EF and ED): 

 
EF  = exposure frequency (days/year), and 

 
ED = exposure duration (years). 

 

BW = body weight; the average body weight over the exposure 
period (kg). 

 

Assessment-determined variable 
 

AT  = averaging time; period over which exposure is averaged 
 (days). 

 

Exposure assumptions available in EPA’s Exposure Factors Handbook (EPA, August 

1997a, 1997b, and 1997c), RAGS Standard Default Exposure Factors (EPA, March 

1991), dermal guidance (EPA, 2004), and other relevant sources are used when available 
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and applicable.  Site- and constituent-specific values are used when available data justify 

their use.   

Both RME and CT risk estimates are produced to provide information on a range of 

exposures (i.e., for individuals in average and high-end portions of the exposure 

distribution).  The RME risk estimates generally use a combination of average and 

conservative, upper-bound exposure parameter values.  CT risk estimates use the 

arithmetic average as the representative concentration and central estimates for exposure 

parameters (e.g., arithmetic average, 50th percentile, median). 

3.3.3 Toxicity Assessment 

Toxicity assessment involves determining whether exposure to an agent can increase the 

incidence of a particular adverse effect (e.g., cancer, kidney damage) in humans, 

characterizing the nature and strength of evidence of causation, and if sufficient data are 

available, quantifying the relationship between the dose of the constituent and the 

incidence of adverse health effects in the exposed population.  Toxicity values are 

derived from the quantitative dose-response relationship.  These values can be used to 

estimate potential incidence of adverse effects as a function of human exposure to the 

constituent. 

EPA has performed the toxicity assessment step for numerous constituents, and resulting 

toxicity information and toxicity values have undergone internal EPA workgroup review. 

Toxicity Values for Carcinogens 

Information and toxicity values used to evaluate carcinogenic effects include the 

following: 

• Weight of Evidence Classification (1986 EPA Guidelines) and Hazard 

Descriptors under the EPA’s Draft Final Guidelines for Carcinogenic Risk 

Assessment (EPA, February 2003); 

• Slope factor in units of (mg/kg-day)-1; and, 
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• Inhalation unit risk in units of (µg/m3)-1. 

The weight of evidence classification is an EPA classification system for characterizing 

the extent to which the available data indicate that an agent is a human carcinogen.  To 

determine the carcinogenic potential of a chemical, EPA classifies the chemical into one 

of the following groups according to the weight of evidence from epidemiological studies 

and animal studies: 

Group A: Human carcinogen (sufficient evidence of carcinogenicity in 

humans); 

Group B: Probable human carcinogen (B1 – limited evidence of 

carcinogenicity in humans; B2 – sufficient evidence of 

carcinogenicity in animals with inadequate or lack of evidence in 

humans); 

Group C: Possible human carcinogen (limited evidence of carcinogenicity in 

animals and inadequate or lack of human data); 

Group D: Not classifiable as to human carcinogenicity (inadequate or no 

evidence); or, 

Group E: Evidence of noncarcinogenicity for humans (no evidence of 

carcinogenicity in adequate studies). 

EPA’s Draft Final Guidelines for Carcinogen Risk Assessment (EPA, February 2003) 

emphasize the importance of weighing all of the evidence in reaching conclusions about 

the human carcinogenic potential of agents and promote the use of hazard descriptors, in 

place of the letter classification, to facilitate clarity in describing carcinogenic 

conclusions.  The following five descriptors are discussed in the guidelines: 

1. Carcinogenic to Humans; 

2. Likely to be Carcinogenic to Humans; 

3. Suggestive Evidence of Carcinogenic Potential; 
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4. Inadequate Information to Assess Carcinogenic Potential; and, 

5. Not likely to be Carcinogenic in Humans. 

EPA performs quantitative carcinogenic risk assessments for constituents that are 

carcinogenic to humans or likely to be carcinogenic to humans, and on a case-by-case 

basis for constituents with suggestive evidence of carcinogenic potential.  Cancer slope 

factors are estimated by using mathematical extrapolation models, most commonly the 

linearized multistage model, for estimating the largest possible linear slope (within the 

95% confidence limit) at low extrapolated doses consistent with the data.  The slope 

factor is characterized as a plausible upper-bound estimate of the probability of a 

response-per-unit intake of a constituent over a lifetime.  The slope factor is used to 

estimate an upper-bound probability of an individual developing cancer as a result of an 

average lifetime of exposure to a particular level of a potential carcinogen.  Because 

slope factors are upper-bound estimates, actual cancer potency may be lower than 

estimated. 

Slope factors for some constituents have been derived for oral and/or inhalation exposure 

since the carcinogenic potential of a constituent can be dependent on the route of 

exposure.  The inhalation unit risk is the quantitative estimate of incremental risk in terms 

of risk per µg/m3 air breathed.  The inhalation unit risk estimates, in units of (µg/m3)-1, 

are converted to inhalation slope factors, in units of (mg/kg-day)-1, assuming that a 70-kg 

person breathes at a rate of 20 m3/day. 

Toxicity Values for Noncarcinogens 

Toxicity values used to evaluate noncarcinogenic effects (effects other than cancer) 

include the following: 

• Oral reference dose (RfD) in units of mg/kg-day; and, 

• Inhalation reference concentration (RfC) in units of µg/m3. 
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Chronic oral RfDs and inhalation RfCs are estimates (with uncertainty spanning perhaps 

three orders of magnitude) of the daily exposure to the human population (including 

sensitive subgroups) likely to be without an appreciable risk of deleterious effects during 

a lifetime.  Chronic RfDs and RfCs are specifically developed to be protective for long-

term exposure to a constituent (the Superfund program guideline is seven years to 

lifetime) (EPA, December 1989).  Chronic RfDs and RfCs will be used to evaluate all 

exposure scenarios, with the exception of the construction worker scenario when 

subchronic data is available.   

Inhalation RfCs, in units of µg/m3, are converted to inhalation RfDs, in units of mg/kg-

day, assuming that a 70-kg person breathes at a rate of 20 m3/day. 

Sources of Information for Toxicity Values 

The risk assessment uses toxicity values developed by EPA, unless justification for an 

alternate toxicity value is submitted.  The following sources of information, in order of 

priority, were consulted to identify toxicity values for COPCs with potential for human 

exposure (EPA, February 2003): 

1. EPA’s Integrated Risk Information System (IRIS)—IRIS is updated 

regularly; provides verified RfDs, RfCs, cancer slope factors, and unit risk 

factors; and is the agency’s preferred source of toxicity information 

(http://www.epa.gov/iris/). 

2. EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs)—The 

Office of Research and Development/National Center for Environmental 

Assessment (NCEA)/Superfund Health Risk Technical Support Center 

(STSC) develops PPRTVs on a chemical-specific basis when requested by 

EPA’s Superfund program. 

3. 3. Other Toxicity Values—The third tier of information includes 

additional EPA and non-EPA sources.  Priority is given to those sources of 

information that are the most current, the basis for which is transparent 
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and publicly available, and that have been peer reviewed.  Tier 3 toxicity 

values may include the following sources: 

- Provisional or interim toxicity values recommended by EPA’s 

NCEA, as published in the most recent EPA Region 3 risk-based 

concentration (RBC) tables, EPA Region 6 medium-specific 

screening level (MSSL) tables, and EPA Region 9 PRG tables. 

– The California Department of Toxic Substances Control (DTSC) 

recommended toxicity values. 

- The Agency for Toxic Substances and Disease Registry (ATSDR) 

Method Reporting Limits (MRLs)—MRLs are peer reviewed 

estimates of the daily human exposure to a hazardous substance 

that is likely to be without appreciable risk of adverse non-cancer 

health effects over a specified duration of exposure 

(http://www.atsdr.cdc.gov/mrls.html). 

- EPA’s Health Effects Assessment Summary Tables (HEAST)—

HEAST provides information on interim (not yet verified by EPA 

workgroups) RfDs and slope factors that have not been peer 

reviewed (EPA, July 1997). 

Route-to-route extrapolations are used where a toxicity value is available for only one 

route of exposure except in the case where port of entry effects are involved. The 

recommended DTSC route-to-route extrapolated toxicity values are used in the risk 

assessment. 

Dermal toxicity values are not available in IRIS or other EPA sources.  For evaluating 

risk/hazard from dermal routes of exposure, the most recent DTSC guidance is followed 

(DTSC, October 2005).  Gastrointestinal absorption factors are used to adjust oral 

toxicity values to evaluate dermal exposure routes for some constituents.  The oral-to-

dermal adjustment is not required for all constituents.   
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Risk estimates based on non-cancer effects associated with subchronic exposures should 

incorporate toxicity values for subchronic, not chronic, effects (EPA, December 2001).  

Subchronic RfDs and RfCs are applicable for evaluation of exposure durations of two 

weeks to seven years (EPA, December 1989).  The construction worker exposure 

duration is assumed to be one year; therefore, subchronic values are used when available.  

Unfortunately, subchronic toxicity values are not as widely available as chronic values.  

Subchronic toxicity values for a limited number of compounds are available from 

HEAST (EPA, July 1997) and other sources.  Subchronic toxicity values used in this 

assessment that are not listed in HEAST (EPA, July 1997) or PPRTV are documented in 

Attachment A.   

3.3.4 Risk Characterization 

Risk characterization involves integrating the possible exposure pathways and estimated 

chemical intakes with the appropriate toxicity values to form quantitative and qualitative 

expressions of potential health risk.  Risk for carcinogenic effects and noncarcinogenic 

effects are characterized separately.  In addition to quantifying risk and hazard, the risk 

characterization includes an uncertainty assessment to aid in the interpretation of the risk 

and hazard estimates. 

Carcinogenic Effects 

The cancer slope factor converts estimated daily intakes to an estimate of incremental 

cancer risk.  As noted earlier, the cancer slope factors are generally upper-bound 

estimates.  This means “true risk” probably does not exceed the risk estimate generated 

using the cancer slope factors and is likely to be less than the risk predicted using this 

method.   

Carcinogenic risk is calculated for each constituent and exposure pathway by multiplying 

the estimated constituent intake by the cancer slope factor, as follows: 

Cancer Risk (unitless) = Intake (mg/kg-day) × Slope Factor (mg/kg-day)-1 
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To assess exposure to multiple constituents, constituent-specific risks for all constituents 

associated with a specific pathway are summed.  The pathway-specific risks for all 

pathways are then summed to determine the total cumulative risk for the exposure 

scenario.  The total cumulative risk estimate assumes that different carcinogens affect the 

same target organ to produce a cancer response, ignoring potential antagonistic or 

synergistic effects or disparate effects on different target organs. 

The EPA Superfund site remediation goal set forth in the National Contingency Plan 

(NCP) allows a cumulative incremental cancer risk of 10-4 (one in 10,000) to 10-6 (one in 

one million).  In effect, estimated risks that are less than 10-6 are generally considered 

negligible.  Risks that are greater than 10-4 are usually considered sufficient justification 

for undertaking remedial action.  Risks in the intermediate range between these two 

values can be considered acceptable on a case-by-case basis.  If the cumulative cancer 

risk level is in the range of 10-6 to 10-4, the site may be proposed for no further action 

(NFA) for human health.   

Noncarcinogenic Effects 

To characterize potential noncarcinogenic effects, comparisons are made between 

projected intakes of substances over a specified time period and toxicity values, primarily 

RfDs.  The ratio of exposure to toxicity value is the hazard quotient (HQ).  The HQ will 

be calculated for each constituent and exposure pathway by dividing the estimated 

constituent intake by the RfD as follows: 

Non-cancer HQ (unitless) = Intake (mg/kg-day)/RfD (mg/kg-day) 

The HQ is not a statistical probability of a noncarcinogenic effect occurring.  If the 

exposure level is less than the appropriate toxicity value (i.e., the HQ is less than 1), 

adverse health effects are not likely, even with a lifetime of exposure.  Given the 

uncertainty factors used in deriving RfDs and RfCs, an HQ greater than one may not 

indicate a higher risk of adverse effect than an HQ of one or less than one. 
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Estimated HQs for noncarcinogenic effects are generated on a constituent-by-constituent 

basis for each relevant pathway of exposure.  To assess exposure to multiple constituents 

by multiple pathways, the constituent-specific HQs are summed for all constituents 

associated with a specific pathway to determine the pathway-specific hazard index (HI).  

The HIs for all pathways are then summed to determine the total cumulative HI for the 

exposure scenario. 

If the total cumulative HI for an exposure scenario is greater than one, indicating 

potential cause for concern, the HI is segregated by critical effect and mechanism of 

action (EPA, December 1989).  HQs only for constituents that affect the same target 

organ are summed to derive target organ-specific HIs.  Target organ-specific HIs that are 

one or less indicate there is little likelihood of an adverse effect. 

Evaluation of Motor Oil, Diesel, and Stoddard Solvent – Cancer risk and/or non-

cancer hazard estimates are not derived for these compounds because toxicity values are 

not available; these compounds are often a mixture of various constituents and are 

typically used in investigations to indicate the presence of fuel- or solvent-related 

constituents (polycyclic aromatic hydrocarbons [PAHs], hydrocarbon chains, and 

benzenes).  Environmental factors such as weathering and biodegradation break down 

these compounds into various by-products, thus making it difficult to assign appropriate 

surrogate toxicity data.  Instead, detected individual constituents with available toxicity 

data are evaluated in this risk assessment.  These compounds are addressed qualitatively 

in the uncertainty assessment. 

3.3.5 Uncertainty Assessment 

Uncertainty is inherent to the risk assessment process.  To resolve uncertainty, sometimes 

simplified and/or conservative assumptions are made that can lead to overestimates or 

underestimates of risk.  Gathering additional data will not always resolve or reduce 

uncertainty.  The uncertainty assessment is intended to identify and evaluate key 

uncertainties so that a level of confidence in the risk estimates can be considered when 

risk management decisions are made. 
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A deterministic risk assessment generates results that are not fully probabilistic estimates 

of risk, but rather conditional estimates of risk that should be interpreted in light of the 

considerable number of assumptions required to quantify exposure, intake, and dose-

response.  Uncertainties associated with each step in the risk assessment process 

contribute to the level of confidence that can be placed in the risk characterization results. 

Uncertainties may be associated with identification of COPCs, the exposure assessment, 

the toxicity assessment, and/or the risk characterization.  In general, uncertainty is 

addressed in the risk assessment by: 

• Incorporating both average and reasonable maximum values for input 

parameters to provide a range of results rather than a single value; 

• Evaluating the likelihood that risk was over- or underestimated; and 

• Identifying and discussing the major sources of uncertainty and their effect 

on the risk estimates so that the results can be properly interpreted. 

3.4 Evaluation of Results 

Interpretation of the risk assessment results should consider: 

• The range of results (CT and RME), not just a single value; 

• Whether or not cancer risk and non-cancer hazard estimates for receptors 

of concern at a site exceed target cancer risk and non-cancer hazard levels; 

• The magnitude of exceedances of target cancer risk and non-cancer hazard 

levels; 

• The receptors, exposure pathways, and COPCs associated with 

exceedances of target cancer risk and non-cancer hazard levels; and 

• The level of uncertainty associated with the cancer risk and non-cancer 

hazard estimates.   
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The target cumulative cancer risk level is defined as the risk range of 1 x 10-6 (one in one 

million) to 1 x 10-4 (1 in 10,000).  The target cumulative hazard index (target-organ 

specific) is 1.  In practice, if the RME cumulative cancer risk level is less than 10-6, risks 

are considered negligible and NFA is warranted to protect human health.  If the RME 

cumulative cancer risk level is in the range of 10-6 to 10-4, the site may be proposed for 

NFA.  However, it is expected that the data and risk assessment results will be more 

closely scrutinized before a risk management decision is made. 
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4.0 HUMAN HEALTH RISK ASSESSMENT FOR IRP SITE 27 

This section documents the results of the HHRA performed for IRP Site 27.  Section 3 of 

this document presents the methodologies used.  Attachment A provides information 

relevant to human health risk-based screening-levels and the identification of human 

health COPCs.  Attachment B presents the results of the screening-level cumulative risk 

assessment.  The results of the site-specific risk assessment, in EPA RAGS Volume 1 

Part D standard table formats (EPA, December 2001), are provided in Attachment C. 

4.1 Identification of Chemicals of Potential Concern 

Surface soil (0-2ft bgl), shallow subsurface soil (2-6 ft bgl), and deep subsurface soil (6-

10 ft bgl) were sampled within the landfill boundaries at IRP Site 27.  Also, two soil 

borings were drilled to 5 ft below the bottom of the landfill for the collection of samples 

for chemical analysis; the data from these borings were not used in the HHRA.  COPCs 

were identified separately for surface soil (0-2 ft bgl) and mixed soil (0-10 ft bgl) as data 

groups appropriate for evaluation of exposure.  The seven-acre site is located 

approximately 700 ft southwest of Building 366.  Figures 4-1 and 4-2 show the site 

exposure area, the soil sample locations, and the human health direct contact COPCs and 

soil-to-groundwater COPCs exceeding risk-based screening criteria, respectively.  Table 

4-1 describes the soil exposure area and associated data groups that were evaluated at the 

site. 

Tables C-2.1 and C-2.2 in Attachment C provide information on the occurrence, 

distribution, and selection of COPCs for surface soil and mixed soil in EPA RAGS 

Volume 1, Part D standard table formats (EPA, December 2001). 

Table 4-2 summarizes the available information for constituents identified as human 

health COPCs that require further evaluation for the site, subdivided into the data groups 

addressed in the risk assessment (see Table 4-1).  The lower of the maximum detected 

concentration and the 95% UCL (indicated in bold type) was used in the risk assessment 

as the representative exposure point concentration for RME calculations for the soil 

medium.  The arithmetic average was used for CT calculations. 
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Two lists of soil COPCs were derived, as presented below:  1) COPCs applicable to 

human direct contact exposures (i.e., ingestion, dermal contact, and inhalation), and 2) 

COPCs applicable to evaluation of migration from soil to groundwater.   

Direct Contact COPCs –The direct contact COPCs identified at this site include 

aluminum, antimony arsenic, manganese, vanadium, aldrin, dieldrin, heptachlor epoxide, 

polybrominated diphenyl ether (PBDE)-17, PBDE-28, PBDE-47, polychlorinated 

biphenyl (PCB)-1016, PCB-1248, PCB-1260, bis(2-ethylhexyl)phthalate, and hydrazine 

(refer to Figure 4-1 and Table 4-2).   

Since no risk-based PRGs are available and no specific constituents of diesel, motor oil, 

or stoddard solvent were detected above risk-based screening levels, these compounds are 

addressed qualitatively rather than quantitatively in the site-specific HHRA. 

Detected iron results in surface and mixed soil at the site exceed the EPA Region 9 PRG 

adjusted from a target HQ of 1 to 0.1.  However, no results exceed the essential nutrient 

screening level derived from the AI value of 40,000 mg/kg (see Attachment A). 

Soil-to-Groundwater Migration COPCs – At this site, soil-to-groundwater migration 

COPCs include aluminum, antimony, arsenic, barium, cadmium, chromium (total and 

hexavalent), copper, lead, manganese, nickel, mercury, aldrin, dieldrin, endrin aldehyde, 

heptachlor epoxide, alpha-benzenehexachloride (BHC), beta-BHC, gamma-BHC, PBDE-

100, PBDE-138, PBDE-153, PBDE-154, PBDE-17, PBDE-183, PBDE-28, PBDE-47, 

PBDE-66, PBDE-71, PBDE-99, PCB-1016, PCB-1248, pentachlorophenol, and 

hydrazine  (refer to Figure 4-2 and Table 4-3, and Table B-17).   

4.2 Screening-Level Cumulative Risk Assessment 

A screening-level cumulative risk assessment was performed for COPCs identified in soil 

at the site.  The screening-level cumulative assessment for soil consists of a quantitative 

evaluation of cumulative residential and industrial cancer risk and non-cancer hazard.  
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4.2.1 Cumulative Residential and Industrial Worker Risk Assessment 

The screening-level cumulative risk assessment for the soil medium conservatively 

estimates cumulative (multiple COPCs and multiple exposure pathways) cancer risk and 

non-cancer hazard using calculated representative concentrations and EPA Region 9 

residential and industrial worker risk-based PRGs for soil.  Note that future residential 

land use is unlikely in the vicinity of the site. 

Table 4-4 summarizes the results of the screening-level cumulative risk assessment for 

the resident and industrial worker for surface soil and mixed soil (surface soil and 

subsurface soil to a depth of 10 ft bgl).  Tables in Attachment B provide pathway-specific 

and constituent-specific estimates of cancer risk and non-cancer hazard.   

The cumulative cancer risk estimate for the resident exposed to surface soil is equal to the 

upper end of the target cancer risk range (1×10-4); for mixed soil, the cumulative cancer 

risk estimate of 8×10-5 is in the upper 10-5 range.  The cumulative cancer risk estimates of 

4×10-5 and 2×10-5 for the industrial worker are in the lower 10-5 risk range for both 

surface soil and mixed soil, respectively.  When comparing the constituent-specific 

cancer risk ratio sum for all pathways with the cumulative cancer risk ratio (see Tables B-

4 and B-8 for the industrial worker and Tables B-12 and B-16 for the resident in 

Attachment B), arsenic contributes the majority of the risk (100% for surface soil and 

over 75% for mixed soil) for both receptors.  In mixed soil, PCB-1248 also contributes 

over 11% to the cancer risk estimate.  

The cumulative non-cancer hazard estimate equals 1 for the resident exposed to surface 

soil; the cumulative non-cancer hazard estimate for mixed soil is 4.  PCB-1248 has a non-

cancer hazard estimate of 2 for mixed soil and is the only constituent with a hazard 

estimate above 1 for both surface and mixed soils.  The non-cancer hazard estimates are 

below 1 for the industrial worker.  When comparing the constituent-specific non-cancer 

hazard ratio sum for all pathways with the total non-cancer hazard ratio (see Table B-16 

of Attachment B), PCB-1248 (42%), PCB-1016 (20%), and vanadium (17%) via the 

ingestion pathway contribute to the residential cumulative hazard estimate of 4.  For 
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residential exposure to surface soil (see Table B-12 of Attachment B), vanadium (70%), 

aluminum (15%), and manganese (14%) contribute to the non-cancer hazard estimate of 

1 via the ingestion pathway.   

Estimated screening-level risks for the resident and the industrial worker fall within the 

target cancer risk range of 1x10-6 to 1x10-4.  Estimated screening-level non-cancer 

hazards for the resident either equal or exceed the target hazard estimate of 1.  Therefore, 

the site was forwarded to site-specific risk assessment for evaluation of direct contact 

exposure by relevant human receptors.  

4.2.2 Evaluation of Soil-to-Groundwater 

Primary factors that affect the migration of contaminants from soil to groundwater are the 

physical/chemical properties of the contaminants (e.g., solubility, density, viscosity, Koc, 

and Kd), and the physical/chemical properties of the environment (e.g., soil type, 

permeability, porosity, particle size distribution, organic carbon content, pH, oxidation-

reduction potential, and rainfall percolation rate).  Due to the numerous factors that 

interact to affect the rate of contaminant migration in soil, it is often difficult to predict 

contaminant movement.   

The potential mobility of organics is best represented by the soil-water partition 

coefficient (Kd).  Compounds have the potential to adsorb strongly to organic materials 

within soils, and Kd can be estimated as the product of the organic carbon partition 

coefficient (Koc) and the organic carbon fraction (foc) of the soil as represented by the 

following formula. 

Kd = Koc x foc 

A default foc of 0.006 from EPA Region 9 is used in the analysis (EPA, October 2004a).  

Site-specific pH of 7 is used to select the Koc for pentachlorophenol (ionizing organic) 

and the Kds for the inorganics.  Table 4-3 shows Koc and Kd values for the organic 

COPCs (calculated using foc = 0.006).  Lower foc values are associated with greater 

contaminant mobility; therefore, the resulting Kds are conservatively low.  A Kd greater 
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than 100 liters per kilogram (L/kg) indicates strong adsorption to soil and low mobility, 

while a Kd less than 100 L/kg indicates preferential partitioning into the aqueous phase 

and a greater potential for migration (Ryan, 1986).   

The estimated Kd values for the organics indicate that aldrin, dieldrin, heptachlor epoxide, 

PCB-1016, and PCB-1248 bind strongly to the soil particles and are not likely to migrate 

to groundwater.  Endrin aldehyde, alpha-BHC, beta-BHC, gamma-BHC, hydrazine, 

PBDE-100, PBDE-138, PBDE-153, PBDE-154, PBDE-17, PBDE-183, PBDE-28, 

PBDE-47, PBDE-66, PBDE-71, PBDE-99, and pentachlorophenol have a Kd less than 

100 L/kg and, therefore, are more likely to partition into the aqueous phase and have 

greater potential for migration to groundwater.  

Inorganic COPCs identified above soil-to-groundwater migration criteria include 

aluminum, antimony, arsenic, barium, cadmium, chromium (total and hexavalent), 

copper, lead, manganese, mercury, and nickel.  With the exception of aluminum, 

cadmium, and chromium (total), the inorganics have Kds less than 100 L/kg indicating 

preferential partitioning into the aqueous phase and, therefore, greater potential for 

migrating to groundwater. 

Table 4-3 indicates the number of detections that exceed the SSL for each COPC.  

Groundwater, synthetic precipitation leaching procedure (SPLP), or toxicity characteristic 

leachate procedure (TCLP) data are not available for IRP Site 27 to determine whether 

metals and/or organics are leaching from the soil to the groundwater.  Site-specific data 

such as hydraulic gradient and hydraulic conductivity are not available to derive a site-

specific DAF for IRP Site 27.  The DAF accounts for how soil leachate reaches the 

groundwater aquifer.  Groundwater is anticipated to be 65 to 75 ft bgl at IRP Site 27.   

As shown in Table B-18 of Attachment B, the soil-to-groundwater migration COPCs are 

further screened using borehole average concentrations (0-10 ft bgl) that are derived at 

each borehole location.  With the exception of copper and hexavalent chromium, the 

borehole average concentrations still exceed the SSL for each soil-to-groundwater 

migration COPC.  When the calculated 95% UCL for each COPC is compared with the 
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SSL, copper, hexavalent chromium, mercury, and endrin aldehyde no longer exceed the 

SSL.  However, the Kd for these COPCs indicates that they are likely to partition into the 

aqueous phase.   

In deeper soil (> 10 ft bgl), maximum detected concentrations of aluminum, arsenic, 

barium, chromium (total and hexavalent), lead, manganese, nickel, thallium, dieldrin, 

alpha-BHC, beta-BHC, delta-BHC, PBDE-138, PBDE-154, PBDE-17, PBDE-183, 

PBDE-190, PBDE-28, PBDE-66, PBDE-71, PBDE-85, benzene, 4-chloroaniline, and 

hydrazine exceed SSLs (Table B-19). However, these maximum detected concentrations 

were reported in the soil samples either collected from within the landfill or just below 

the bottom of the landfill.  

4.3 Site-Specific Risk Assessment 

The site-specific risk assessment involved the basic steps of risk assessment as described 

in RAGS guidance (EPA, December 1989): 

• Identification of COPCs;  

• Exposure assessment; 

• Toxicity assessment; and 

• Risk characterization, including an uncertainty assessment. 

4.3.1 Identification of Chemicals of Potential Concern 

COPCs are identified prior to the screening-level cumulative risk assessment (see Section 

4.1).  The same COPCs are carried forward to the site-specific risk assessment if the 

screening-level assessment determines that additional evaluation is warranted.  The 

screening-level assessment concluded that direct contact soil COPCs merited further 

evaluation in a site-specific risk assessment.   
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4.3.2 Exposure Assessment 

Figure 4-3 shows the human health CSM for the site.  The CSM presents the current 

understanding of site conditions with respect to known and suspected contaminant 

sources, potential transport mechanisms and migration pathways, and human receptors. 

4.3.2.1 Sources/Release Mechanisms/Transport and Migration Pathways 

As shown on Figure 4-3, the source of potential contamination investigated at IRP Site 27 

was the station landfill that operated from the late 1960s to 1974.  Small quantities of 

hazardous waste (e.g., empty paint cans, fluorescent lights, fluorescent light ballasts, 

spent silica sandblast grit containing paint chips, pant boot residue, rags with solvent 

residue, used paint brushes, and asbestos), metal banding and pallets (potentially treated 

with pentachlorophenol) were disposed in the landfill.  COPCs identified in the area are 

metals, diesel, and motor oil in surface and mixed soils and Stoddard solvent, pesticides, 

PBDEs, PCBs, bis(2-ethylhexyl)phthalate, and hydrazine in mixed soil.   

The landfill was covered in 1974 and eucalyptus trees planted around the fill area.  Since 

COPCs were identified in surface soil, migration of constituents can occur through 

generation of dust, although vegetation and clean fill inhibit this migration pathway.  

Vegetation also minimizes surface runoff.  Since no volatile compounds were identified 

as COPCs in surface and mixed soils, volatilization from soil to ambient air is a migration 

pathway of minimal concern.  Leaching/desorption of constituents from surface to 

subsurface soil can contribute to downward migration.  Mechanical mixing from 

excavation can result in downward migration of constituents in surface soil and upward 

migration of constituents in subsurface soil.   

The main exposure medium of concern at the site is surface soil.  Indirect exposure 

pathways (e.g., ingestion of beef cattle and milk) are also of concern because the land is 

sometime used for cattle grazing.  Human receptors could be potentially exposed to 

subsurface soil during or after excavations activities and to dust in ambient air, although 

excavation at the landfill itself is highly unlikely.   
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4.3.2.2 Exposure Scenarios 

Table C-1.1 in Attachment C identifies human health receptors evaluated at the site and 

provides justification for including and excluding specific pathways of exposure in the 

risk assessment, formatted in EPA RAGS Volume 1 Part D standard table format (EPA, 

December 2001).  Table 4-5 summarizes this information in a receptor/exposure pathway 

matrix. 

As described in Section 3.3, hypothetical receptors evaluated in this risk assessment 

include the industrial worker, construction worker, on-site resident, and off-site farmer.  

The industrial worker scenario addresses soil exposure for security personnel that limit 

access to the weapons station.  The construction worker scenario addresses soil exposure 

for personnel that may perform short-term excavation activities such as remediation, 

utility or road repair at IRP Site 27.  The on-site resident scenario addresses unrestricted 

land use at the site.  The off-site farmer addresses food exposure pathways where an adult 

or child ingests animal tissue (beef) or milk from cattle that forage on site.  Contaminants 

in soil are taken up into plants that the cattle consume while foraging. 

4.3.2.3 Exposure Point Concentrations 

Tables C-3.1 and C-3.2 in Attachment C provide a summary of the exposure point 

concentrations for COPCs in the media of concern at the site (surface soil and mixed soil 

[0-10 ft bgl]).    

4.3.2.4 Calculation of Intake 

Tables C-4.1 through C-4.8 in Attachment C identify the equations for calculating 

pathway-specific intakes and the values used to estimate exposure for each receptor, 

exposure pathway, and variable for receptors applicable to the site assessment.  Both 

RME and CT parameter values are provided.  The RME and CT tables are designated 

with “RME” or “CT” after the table number.   
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4.3.3 Toxicity Assessment 

Tables C-5.1, C-5.2, C-6.1, and C-6.2 in Attachment C document the non-cancer and 

cancer toxicity values, respectively, used in the risk assessment for the COPCs at the site.  

In addition to the toxicity values used in the assessment, these tables provide supporting 

documentation such as the cancer guideline classification for carcinogens and the 

information sources.   

4.3.4 Risk Characterization 

Risk for carcinogenic and noncarcinogenic effects are characterized independently and 

presented for the receptors at the site.  Tables 4-6 and 4-7 summarize the RME and CT 

cancer risk and non-cancer hazard estimates, respectively, for the industrial worker, 

construction worker, and resident at this site.  Tables in Attachment C (C-7.1 through C-

7.13, and C-9.1 through C-9.13) are RAGS Volume 1 Part D format tables for calculation 

of cancer risks and non-cancer hazards, and summary of receptor risks and hazards for 

COPCs, respectively.  RME and CT calculations are designated with “RME” or “CT” 

after the table number. 

Industrial Worker – The industrial worker was evaluated separately for exposure to 

surface soil and to mixed soil (0-10 ft bgl).  The RME cumulative cancer risk estimates 

for the industrial worker are 6×10-6 and 9×10-6 for surface soil and mixed soil, 

respectively.  CT cumulative risk estimates are lower, in the 10-7 range.  The majority of 

the estimated industrial worker risk from exposure to soil is attributed to arsenic and 

PCB-1248.  Non-cancer hazard estimates are below 1 for this receptor.  

Construction Worker – The construction worker was evaluated for exposure to mixed 

soil (0-10 ft bgl), assuming that construction work involves excavation.  The RME 

cumulative cancer risk estimate for the construction worker at the site is 2×10-6.  No 

chemical-specific cancer estimates are above 10-6. The CT cumulative risk estimate is 

lower, in the 10-7 range.  The RME non-cancer hazard estimate equals 1, but is attributed 

to cumulative exposure to multiple COPCs; no constituent-specific or target organ-

specific hazard estimates are above 1.The CT non-cancer hazard estimates are less than 1.   
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Resident – The resident at the site was evaluated separately for exposure to surface soil 

and to mixed soil (0-10 ft bgl).  The RME cumulative cancer risk estimate for surface soil 

and mixed soil (combined child and adult exposure) is in the lower 10-5 range.  The CT 

risk estimates for surface and mixed soils for the resident decrease to the 10-6 range.  

Arsenic, PCB-1248, and aldrin (mixed soil only) are the main contributors to the 

estimated cancer risk at the site.  The RME non-cancer hazard estimates for the resident 

are 1 and 2 for surface and mixed soils, respectively.  The non-cancer hazard estimates 

for surface and mixed soils are attributed to cumulative exposure to multiple COPCs; no 

constituent-specific and target organ-specific hazard estimates are above 1.   

Segregated by target organ (see Attachment C), the RME target organ-specific hazard 

estimates for surface and mixed soils are: 

 On-Site Child Resident 
RME 

On-Site Child Resident RME 

Target Organ Surface Soil Hazard Index Mixed Soil Hazard Index 
Blood -- 0.04 
Birth weight -- 0.9 
Hair cystine 0.3 0.3 
Liver -- 0.3 
Nervous system 0.4 0.4 
Skin 0.4 0.2 
Vascular 0.4 0.2 

Ingestion of metals in surface and mixed soils and PCB-1016 in mixed soil are the 

primary contributors to the non-cancer hazard estimates.  The CT non-cancer hazard 

estimates are below 1.   

Off-site Farmer – The off-site adult and child farmer were evaluated for consumption of 

animal tissue (beef) and milk from cattle that forage from surface soil (0-2 ft bgl) on site 

(uptake into plants from surface soil).  For the off-site adult farmer, the RME cumulative 

cancer risk estimate for consumption of beef from cattle (uptake into plants from surface 

soil) is 1 × 10-6, which is equal to the lower end of the target cancer risk range.  The CT 

risk estimate decreases to 2 x 10-7.  For the off-site child farmer, the RME and CT 

cumulative cancer risk are below the target cancer risk range.  The RME and CT non-

cancer hazard estimates for the consumption of beef are all below 1. 
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The RME cumulative cancer risk estimate for consumption of milk from cattle (uptake 

into plants from surface soil), for both the off-site adult and child farmer, are below the 

target cancer risk range.  The CT risk estimates are even lower.  The RME and CT non-

cancer hazard estimates for the consumption of milk are below 1. 

4.3.5 Uncertainty Assessment  

Uncertainties are associated with each step in the risk assessment process, including 

identification of COPCs, exposure assessment, toxicity assessment, and risk 

characterization. 

4.3.5.1 Uncertainties Associated with Identification of Chemicals of Potential 

Concern 

Samples Representing Site Media – If the samples do not adequately represent media at 

the site, hazard/risk estimates could be overestimated or underestimated.  The sampling 

and analysis plan was designed to investigate anticipated areas of contamination.  

Samples were collected along the length of the landfill and within the deepest portions of 

the landfill and determined by seismic refraction profiling. Therefore, there is less chance 

that the hazard/risk estimates are biased low. 

Analytical Methods Used to Test Samples – If the analytical methods used do not apply 

to some constituents that are present at the site, risk could be underestimated.  Since the 

analytical methods at the site were selected to address all constituents that are known or 

suspected to be present on the basis of site history, the potential for underestimation is 

reduced. 

Qualified Data for COPCs – At IRP Site 27, all the detected results for aluminum in 

surface and mixed soil were “J”-flagged (i.e., the results are considered estimates).  

About half of the detected results for manganese and vanadium in surface and mixed soils 

were also “J”-flagged along with three detected results for dieldrin and one detected 

result for PCB-1248 and PCB-1260 in mixed soil.  The HHRA results identify PCB-1248 

as one of the cancer risk drivers for the industrial worker and residential scenarios.  One 
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of 11 detections for PCB-1248 is flagged with “J”; the other detections have no data 

flags.  The representative concentration for PCB-1248 used in the HHRA may be slightly 

biased because one result is an estimate (“J”-flagged).  

The use of flagged data increases the level of uncertainty associated with the exposure 

point concentration in the risk assessment, resulting in a concentration that may be either 

biased high or low.  For more information on data quality, please consult the Data 

Validation Report in the Site Inspection Report. 

Rejected Data – as stated in the data review section, the data validation process rejected 

no data for IRP Site 27.  

Blanks – Results that are “B”-flagged by the data validation process are not included in 

the risk assessment data set.  The data validator assigns a B flag only to results that meet 

EPA’s criteria for evaluating blanks set forth in Section 5.5 of the Risk Assessment 

Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A) 

(EPA, December 1989).  Only those results that are “B”-flagged by the data validator 

according to RAGS 5x/10x guidance are not included in the risk assessment data set.   

Analysis of blanks according to EPA RAGS (5x/10x) guidance (EPA, December 1989) 

resulted in no “B” flags for IRP Site 27.  For more information on the data quality flags 

including “R”-flagged (rejected) and “B”-flagged data, please consult the Data Validation 

Report in Site Inspection Report. 

Detection Limit Adequacy – Some undetected constituents were eliminated as a COPC, 

because it was not detected.  However, the minimum detection limit exceeds screening 

levels used to identify COPCs at the site.  They are thallium, toxaphene, PCB-1221, 

PCB-1232, PCB-1242, 1,2-diphenylhydrazine, 2,4,6-trichlorophenol, 2,4-dinitrophenol, 

2-methylnaphthalene, 3,3’-dichlorobenzidine, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 

4-nitrophenol, benzidine, benzo(k)fluoranthene, chrysene, hexachloroethane, 

indeno(1,2,3-cd)pyrene, n-nitrosodiethylamine, n-nitrosopyrrolidine, 

pentachlorobenzene, pentachloronitrobenzene, pyridine, bis(2-chloroethoxy)methane, 

bis(2-chloroisopropyl)ether, dibenz(a,h)anthracene, n-nitroso-di-n-propylamine, n-
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nitrosodimethylamine, and bis(2-chloroethyl)ether.  If these analytes are present in soil at 

concentrations just below the detection limit, the site-related cancer risk/non-cancer 

hazards may be underestimated. 

Inclusion of Constituents that Might Not Be Entirely Related to the Site – 

Background concentrations for metals derived from the MCB in Pendleton, California (IT 

Corporation July 1997) were compared with the maximum detected concentrations of 

metals in soil at IRP Site 27.  Table A-3 in Attachment A compares these background 

values with the maximum detected concentration of metals at IRP Site 27.  The 

maximum detected concentrations for aluminum and manganese are below the 

background values in surface soil and antimony and manganese are below background in 

mixed soil.  The maximum detected concentration for arsenic in surface and mixed soils 

is above background.   

The maximum detected concentration of 28.4 mg/kg for arsenic at sample location 

IR27B0201in surface soil is above all the 95th percentile UTLs presented in the MCB 

Camp Pendleton background study (IT, July 1997).  However, the remaining detections 

of arsenic in soil at IRP Site 27 range from 0.97 mg/kg to 2.15 mg/kg for the 0 to 10 ft 

bgl soil depths.  These detected concentrations are below the lowest 95th percentile UTL 

of 4.25 mg/kg for the Santa Margarita Basin (IT, July 1997).  With the exception of the 

maximum detected concentration for arsenic (28.4 mg/kg), the remaining 29 detections of 

arsenic in the 0 to 10 ft bgl soils are most likely attributed to background rather than site-

related activities at IRP Site 27. 

It is likely that arsenic may be attributed to background rather than site-related activities 

at IRP Site 27. 

4.3.5.2 Exposure Assessment Uncertainties 

Use of Standard Risk Assessment Receptors – Use of standard receptors such as the 

industrial worker, construction worker and resident are likely to over-state exposures that 

can be expected to occur at IRP Site 27.  It is unlikely that the former landfill will be 
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developed for future commercial/industrial or residential use.  It is likely that the cancer 

risk and non-cancer hazard estimates are biased high for this HHRA. 

Pathways Not Evaluated – The major potential pathways of exposure to soil-related 

constituents (incidental ingestion, dermal contact, and inhalation) were evaluated for the 

industrial worker, construction worker, and resident.  Since there is likelihood that the 

land will be used for agricultural purposes, plant uptake of soil COPCs was addressed for 

the off-site farmer.  The proposed future land use is industrial for IRP Site 27. 

Use of Measured Concentrations to Represent Current and Future Concentrations 

in the Exposure Media – The chance that excavation or trenching could uncover 

subsurface soil was addressed by evaluating mixed surface and subsurface soil.  Cancer 

risk and non-cancer hazard estimates for mixed soil were higher than corresponding 

estimates for surface soil at IRP Site 27.  Therefore, the possibility that subsurface soil 

may be uncovered by natural phenomena or human activities may result in a slightly 

greater risk to human receptors.   

Estimation of Exposure Point Concentration – In cases where the calculated 95% UCL 

concentration is used as the exposure point concentration (i.e., the 95% UCL was lower 

than maximum detected concentration), there is less chance that the exposure point 

concentration is biased high.  At IRP Site 27, all of the COPCs used the calculated 95% 

UCL concentration; therefore, there is less chance that the exposure point concentrations 

are biased high for those COPCs.   

Modeling Environmental Transport and Fate – Particulate emission factors (PEFs) 

were used to estimate concentrations in air from windblown dust from soil.  There is 

generally a higher level of uncertainty associated with the use of modeled concentrations 

than in the use of measured concentrations if valid measurement data are available for the 

exposure medium and exposure location.  However, the impact of this uncertainty on 

estimated risk is probably minimal.  Pathway-specific risk and hazard estimates for 

inhalation of dust at the site are lower than risk estimates for ingestion of soil and do not 

significantly contribute to the cumulative total risk or hazard.   
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Biotransfer factors were used to estimate concentrations in animal tissue and milk from 

soil.  Available methodologies for estimating root uptake from soil are limited.  Empirical 

data on plant uptake from soil are limited.  Therefore, the estimated risk results may be 

either over – or under-estimated.    

Exposure Parameter Estimation – Most of the exposure parameter values for the RME 

are high-end estimates of exposure, leading to risk estimates that are biased high.   

4.3.5.3 Toxicity Assessment Uncertainties 

Use of Unverified Toxicity Values – Toxicity values for oral exposures used in the risk 

assessment for PBDE-17, PBDE-28, PBDE-47, aluminum, antimony (subchronic only), 

and vanadium are provisional values that have not been verified and listed in IRIS. The 

oral reference dose for vanadium was derived from vanadium pentoxide; the molecular 

weight (MW) was factored out of the oxide ion. In other words, vanadium pentoxide 

(V205) has a molecular weight of 181.88. The two atoms of vanadium contribute 56% of 

the MW. Vanadium pentoxide's oral reference dose of 9E-03 mg/kg-day multiplied by 

56% gives a Vanadium oral reference dose of 5.04E-03 mg/kg-day.  

For inhalation, toxicity values for aluminum are also provisional.  There is a higher level 

of uncertainty associated with provisional values than there is for consensus values listed 

in IRIS.  Use of provisional values could overestimate or underestimate risk/hazard. 

Bases for Derivation of Toxicity Values – Sources of uncertainty in the derivation of 

toxicity values impact all risk assessments and are not specific to the risk assessment for 

this site. 

4.3.5.4 Risk Characterization Uncertainties 

Risk characterization uncertainties include possible synergistic or antagonistic effects of 

exposure to multiple chemicals and applicability of cancer risk estimation methodology 

to less than lifetime exposure duration.  These uncertainties are generic to the risk 

assessment process and not specific to this site. 
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Evaluation of Motor Oil, Diesel, and Stoddard Solvent – Cancer risk and/or non-

cancer hazard estimates were not derived for motor oil, diesel, and Stoddard solvent.  

These compounds are typically used to indicate the presence of fuel- or oil-related 

constituents such as PAHs, hydrocarbon chains, and benzenes.  Individual constituents 

exceeding risk-based screening criteria were carried forward in the HHRA and provide an 

indication of the risk associated with these compounds.  It is, therefore, unlikely that 

cancer risk and/or non-cancer hazards are underestimated. 

4.4 Evaluation of Results 

Both screening-level and site-specific HHRAs were performed for the site.  The 

screening-level cumulative risk assessment of the soil medium determined that further 

evaluation of direct contact exposure by relevant human receptors in a site-specific risk 

assessment was warranted for the soil medium.  

The soil-to-groundwater migration screening identified metals and pesticides that exceed 

EPA SSLs (refer to Figure 4-2 and Table 4-3, and Table B-17).   

Even though the depth to groundwater (65 to 75 ft bgl) is likely to limit migration of 

these COPCs to the groundwater, detections of soil-to-groundwater migration COPCs 

exceeding SSLs in deeper soils (>10 ft bgl) indicate that migration to groundwater is 

possible.  Groundwater data will be collected in a separate investigation to further 

evaluate this migration pathway. 

The site-specific evaluation of cancer risk and non-cancer hazard for the soil medium 

concluded that estimated RME cancer risks for the industrial worker are less than the 

upper end of the target risk range (1 x 10-4).  The highest estimated risk for the industrial 

worker at IRP Site 27 is 9 x 10-6 in mixed soil, which is due almost exclusively to arsenic 

and PCB-1248.  The estimated RME cancer risk for the construction worker is 2 x 10-6; 

no chemical-specific cancer risk estimates are above 10-6.  Non-cancer hazard estimates 

for both receptors are less than 1. 
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The site-specific evaluation of cancer risk and non-cancer hazard for the soil medium 

concluded that estimated RME cancer risks for the residential receptor are less than the 

upper end of the target risk range (1 x 10-4).  The highest estimated risk at IRP Site 27 is 

3 x 10-5 for resident exposure to mixed soil, due almost exclusively to arsenic and PCB-

1248.  Non-cancer hazard estimates are 2 for surface soil and 3 for mixed soil for the 

resident at IRP Site 27; the target organ-specific hazard estimates for blood and kidney 

are equal to 1 in surface soil and 2 for mixed soil.  This is primarily attributed to 

vanadium in soils. 

The site-specific evaluation of cancer risk for the off-site adult and child farmer are all 

below the target cancer risk range, with the exception of the RME cancer risk estimate for 

adult farmer beef consumption, which is equal to the lower end of the target cancer risk 

range (1 x 10-6).  Non-cancer hazard estimates are all below 1.   

Table 4-8 provides a summary of the constituents in soil (arsenic, PCB-1248 and aldrin) 

that pose a RME constituent-specific cancer risk greater than 1 x 10-6.  There are no 

constituents in soil that pose a RME target organ-specific non-cancer hazard estimate 

greater than 1.   

The results of the HHRA indicate that the site poses an estimated cancer risk that falls 

within or below the target cancer risk range and target organ-specific non-cancer hazards 

that do not exceed hazard criteria under unrestricted land use conditions. 

The cancer risk and non-cancer hazards attributed to arsenic may not be any greater than 

that posed by background arsenic concentrations.  The maximum detected concentration 

of 28.4 mg/kg for arsenic at sample location IR27B0201 in surface soil is above all the 

95th percentile UTLs presented in MCB Camp Pendleton report (IT, July 1997).  

However, the remaining detections of arsenic in soil at IRP Site 27 range from 0.97 

mg/kg to 2.15 mg/kg for the 0 to 10 ft bgl soil depths.  These detected concentrations are 

below the lowest 95th percentile UTL of 4.25 mg/kg for the Santa Margarita Basin (IT, 

July 1997).  With the exception of the maximum detected concentration for arsenic (28.4 
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mg/kg), the remaining 29 detections of arsenic in the 0 to 10 ft bgl soils are most likely 

attributed to background rather than site-related activities at IRP Site 27. 

Standard receptors were used in the risk assessment; it is likely that the cancer risk and 

non-cancer hazards associated with IRP Site 27 are vastly overestimated.  The landfill is 

likely to remain in a designated explosives safety quantity distance arc or buffer zone for 

the weapons station.   
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Analyte
ALDRIN 0.0018 U 0.002 U 0.0018 U 0.029 0.0614 -
Aluminum 9,120 J 13,700 J 13,100 J 7,600 14,000 26,900
Antimony 0.525 UJ 0.654 UJ 0.203 UJ 3.10 0.930 6.21
ARSENIC 1.04 1.73 1.5 0.0620 3.83 28.4
Bis(2-ethylhexyl)phthalate 0.35 U 8 0.29 J 35 10.1 -
Dieldrin 0.0031 U 0.005 J 0.013 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.015 0.0530 0.0644 -
Hydrazine 0.105 U 0.107 U 0.221 0.160 0.108 -
Manganese 3,130 4,970 5,090 180 214 -
PBDE-17 0.001 U 0.021 J 0.017 0.0430 0.0530 -
PBDE-28 0.001 U 0.014 J 0.0087 0.0430 0.0286 -
PBDE-47 0.001 U 0.021 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.052 U 0.054 U 0.054 U 0.390 3.32 -
PCB-1248 0.052 U 0.36 J 0.72 0.110 2.07 -
PCB-1260 0.052 U 0.21 J 0.14 0.110 0.228 -
Vanadium 34 57 54.8 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B01 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.046 U 0.4 0.39 0.029 0.0614 -
Aluminum 13,300 J 13,200 J 10,500 J 7,600 14,000 20,899
Antimony 0.538 UJ 6.21 J 1.66 J 3.10 0.930 8.38
ARSENIC 28.4 1.82 2.13 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 7.1 U 7.1 U 7 UJ 35 10.1 -
Dieldrin 0.081 U 0.055 J 0.16 0.030 0.0232 -
Heptachlor Epoxide 0.046 U 0.35 0.44 0.0530 0.0644 -
Hydrazine 0.157 0.107 U 0.177 0.160 0.108 -
Manganese 4,640 5,730 4,700 180 214 10,501
PBDE-17 0.011 U 0.043 U 0.49 0.0430 0.0530 -
PBDE-28 0.011 U 0.043 U 0.25 0.0430 0.0286 -
PBDE-47 0.011 U 0.043 U 0.051 0.0430 0.0110 -
PCB-1016 0.27 U 20 21 0.390 3.32 -
PCB-1248 0.27 U 11 14 0.110 2.07 -
PCB-1260 0.27 U 0.58 1.5 0.110 0.228 -
Vanadium 52.5 54.1 47.9 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B02 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.018 U 0.002 U 0.0019 U 0.029 0.0614 -
Aluminum 11,500 J 8,890 J 12,900 J 7,600 14,000 20,899
Antimony 0.121 UJ 0.158 UJ 0.238 UJ 3.10 0.930 8.38
ARSENIC 1.31 1.18 1.59 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.34 U 0.35 UJ 1.8 J 35 10.1 -
Dieldrin 0.0017 J 0.011 J 0.0034 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.05 0.0019 U 0.0530 0.0644 -
Hydrazine 0.104 U 0.106 U 0.109 U 0.160 0.108 -
Manganese 4,400 3,660 4,950 180 214 10,501
PBDE-17 0.021 U 0.049 0.035 0.0430 0.0530 -
PBDE-28 0.021 U 0.017 J 0.019 J 0.0430 0.0286 -
PBDE-47 0.021 U 0.021 U 0.022 U 0.0430 0.0110 -
PCB-1016 0.2 0.053 U 0.055 U 0.390 3.32 -
PCB-1248 0.052 U 0.7 1.1 0.110 2.07 -
PCB-1260 0.073 0.23 0.21 0.110 0.228 -
Vanadium 51.7 42 56.7 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B03 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0089 U 0.002 U 0.0018 U 0.029 0.0614 -
Aluminum 8,320 J 13,200 J 26,900 J 7,600 14,000 20,899
Antimony 0.32 UJ 0.67 UJ 0.339 UJ 3.10 0.930 8.38
ARSENIC 0.97 1.44 1.6 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.35 U 0.35 U 0.94 35 10.1 -
Dieldrin 0.016 U 0.004 0.01 J 0.030 0.0232 -
Heptachlor Epoxide 0.0089 U 0.002 U 0.055 0.0530 0.0644 -
Hydrazine 0.105 U 0.107 U 0.107 U 0.160 0.108 -
Manganese 3,160 J 5,310 J 4,650 J 180 214 10,501
PBDE-17 0.021 U 0.011 U 0.023 0.0430 0.0530 -
PBDE-28 0.021 U 0.01 J 0.021 U 0.0430 0.0286 -
PBDE-47 0.021 U 0.011 U 0.021 U 0.0430 0.0110 -
PCB-1016 0.053 U 0.053 U 7.4 0.390 3.32 -
PCB-1248 0.053 U 0.053 U 2.8 0.110 2.07 -
PCB-1260 0.053 U 0.22 0.066 0.110 0.228 -
Vanadium 37.7 J 57.1 J 49.4 J 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B09 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.002 U 0.0037 0.029 0.0614 -
Aluminum 10,900 J 16,000 J 10,200 J 7,600 14,000 20,899
Antimony 0.534 UJ 0.52 UJ 0.529 UJ 3.10 0.930 8.38
ARSENIC 1.17 1.38 1.07 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.35 U 0.34 U 0.35 U 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0032 U 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.0018 0.0530 0.0644 -
Hydrazine 0.107 U 0.104 U 0.106 U 0.160 0.108 -
Manganese 4,720 7,190 J 5,150 180 214 10,501
PBDE-17 0.0011 U 0.001 U 0.0021 0.0430 0.0530 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.053 U 0.052 U 0.053 U 0.390 3.32 -
PCB-1248 0.053 U 0.052 U 0.12 0.110 2.07 -
PCB-1260 0.053 U 0.052 U 0.053 U 0.110 0.228 -
Vanadium 47.8 65.6 J 45.3 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B04 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.017 0.0019 U 0.029 0.0614 -
Aluminum 8,410 J 9,270 J 12,500 J 7,600 14,000 20,899
Antimony 0.144 UJ 0.538 UJ 0.57 UJ 3.10 0.930 8.38
ARSENIC 1.04 1.07 1.25 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.35 U 100 0.54 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0015 J 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.013 0.0019 U 0.0530 0.0644 -
Hydrazine 0.155 0.108 U 0.114 U 0.160 0.108 -
Manganese 3,130 J 3,630 J 3,910 J 180 214 10,501
PBDE-17 0.0011 U 0.006 0.0052 0.0430 0.0530 -
PBDE-28 0.0011 U 0.001 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0006 J 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.053 U 0.7 0.057 U 0.390 3.32 -
PCB-1248 0.053 U 0.56 0.057 U 0.110 2.07 -
PCB-1260 0.053 U 0.054 U 0.057 U 0.110 0.228 -
Vanadium 36 J 43.5 J 51.9 J 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B05 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.011 0.0019 U 0.029 0.0614 -
Aluminum 10,300 J 13,900 J 14,000 J 7,600 14,000 20,899
Antimony 0.528 UJ 0.159 UJ 0.546 UJ 3.10 0.930 8.38
ARSENIC 1.12 1.35 1.35 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.35 U 0.35 U 0.36 U 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0033 U 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.0019 U 0.0530 0.0644 -
Hydrazine 0.106 U 0.105 U 0.109 U 0.160 0.108 -
Manganese 3,390 J 6,320 J 4,350 J 180 214 10,501
PBDE-17 0.0053 U 0.01 0.0012 0.0430 0.0530 -
PBDE-28 0.0053 U 0.001 U 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0053 U 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.053 U 0.052 U 0.1 0.390 3.32 -
PCB-1248 0.053 U 0.33 0.11 0.110 2.07 -
PCB-1260 0.053 U 0.052 U 0.055 U 0.110 0.228 -
Vanadium 40.6 J 58.5 J 57.3 J 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B06 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.002 U 0.0018 U 0.029 0.0614 -
Aluminum 12,100 J 15,200 J 13,500 J 7,600 14,000 20,899
Antimony 0.535 UJ 0.535 UJ 0.534 UJ 3.10 0.930 8.38
ARSENIC 1.31 1.62 1.49 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.35 U 0.35 U 0.35 U 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0032 U 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.0018 U 0.0530 0.0644 -
Hydrazine 0.107 U 0.107 U 0.107 U 0.160 0.108 -
Manganese 4,000 J 5,940 J 5,150 J 180 214 10,501
PBDE-17 0.0011 U 0.001 U 0.0011 U 0.0430 0.0530 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.054 U 0.054 U 0.053 U 0.390 3.32 -
PCB-1248 0.054 U 0.054 U 0.053 U 0.110 2.07 -
PCB-1260 0.054 U 0.054 U 0.053 U 0.110 0.228 -
Vanadium 52.2 J 75.8 J 80.1 J 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B07 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.002 U 0.0018 U 0.029 0.0614 -
Aluminum 8,580 J 11,800 J 13,700 J 7,600 14,000 20,899
Antimony 0.538 UJ 0.522 UJ 0.526 UJ 3.10 0.930 8.38
ARSENIC 1.14 1.07 1.73 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.36 U 0.34 U 0.35 U 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0032 U 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.0018 U 0.0530 0.0644 -
Hydrazine 0.108 U 0.162 0.105 U 0.160 0.108 -
Manganese 2,810 J 3,550 J 6,580 J 180 214 10,501
PBDE-17 0.0011 U 0.001 U 0.0011 U 0.0430 0.0530 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.054 U 0.052 U 0.053 U 0.390 3.32 -
PCB-1248 0.054 U 0.052 U 0.053 U 0.110 2.07 -
PCB-1260 0.054 U 0.052 U 0.053 U 0.110 0.228 -
Vanadium 39.4 J 50.5 J 60.5 J 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B08 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet

Analyte
ALDRIN 0.0018 U 0.002 U 0.0019 U 0.029 0.0614 -
Aluminum 14,000 J 18,800 J 19,000 J 7,600 14,000 20,899
Antimony 0.158 UJ 0.548 UJ 0.546 UJ 3.10 0.930 8.38
ARSENIC 2.15 1.8 1.23 0.0620 3.83 4.25
Bis(2-ethylhexyl)phthalate 0.36 U 0.36 U 0.36 U 35 10.1 -
Dieldrin 0.0032 U 0.003 U 0.0033 U 0.030 0.0232 -
Heptachlor Epoxide 0.0018 U 0.002 U 0.0019 U 0.0530 0.0644 -
Hydrazine 0.108 U 0.131 0.116 0.160 0.108 -
Manganese 5,450 8,230 11,400 180 214 10,501
PBDE-17 0.0011 U 0.001 U 0.0011 U 0.0430 0.0530 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.0430 0.0286 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.0430 0.0110 -
PCB-1016 0.054 U 0.055 U 0.055 U 0.390 3.32 -
PCB-1248 0.054 U 0.055 U 0.055 U 0.110 2.07 -
PCB-1260 0.054 U 0.055 U 0.055 U 0.110 0.228 -
Vanadium 73.6 64.9 38.3 7.80 56.2 -

Concentration 
95% UCL

Background 
Concentrations 
95th Percentile

IR27B10 Risk-Based 
Screening Level0-2 feet 2-6 feet 6-10 feet



Analyte
Aldrin 0.0018 U 0.0018 U 0.0018 U 0.02 -
Alpha-BHC 0.0018 U 0.0011 J 0.0018 U 0.00003 -
Aluminum 9,120 J 13,700 J 13,100 J 18 20,899
Antimony .525 UJ .654 UJ .203 UJ 0.3 8.38
Arsenic 1.04 1.73 1.5 0.29 4.25
Barium 64.7 106 121 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0014 J 0.0001 -
Cadmium .42 U .903 .623 0.4 1.52
Chromium 15.5 33.6 33.4 2 32.6
Copper 10.8 34.9 24.3 52 26
Dieldrin 0.0031 U 0.0053 J 0.013 0.0002 -
Endrin Aldehyde 0.0031 U 0.0037 J 0.0081 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0033 J 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0018 U 0.015 0.03 -
Hexavalent Chromium .42 U .429 U .43 U 2 -
Hydrazine 0.105 U 0.107 U 0.221 0.0000045 -
Lead 2.96 22.1 21.8 0.15 21.7
Manganese 214 J 199 J 183 J 2.5 10,501
Mercury .105 U .101 J .181 0.1 0.06
Nickel 4.96 11.8 9.8 7 20.2
PBDE-100 0.0036 J 0.021 U 0.0011 UJ 0.000098 -
PBDE-138 0.0022 0.021 U 0.0011 U 0.000098 -
PBDE-153 0.001 U 0.021 U 0.0026 J 0.000098 -
PBDE-154 0.001 UJ 0.021 U 0.0058 0.000098 -
PBDE-17 0.001 U 0.021 J 0.017 0.000098 -
PBDE-183 0.001 U 0.021 U 0.0011 U 0.000098 -
PBDE-28 0.001 U 0.014 J 0.0087 0.000098 -
PBDE-47 0.001 U 0.021 U 0.0011 U 0.000098 -
PBDE-66 0.001 U 0.021 U 0.0018 J 0.000098 -
PBDE-71 0.001 U 0.013 J 0.0042 J 0.000098 -
PBDE-99 0.001 U 0.021 U 0.0028 J 0.000098 -
PCB-1016 0.052 U 0.054 U 0.054 U 1.6 -
PCB-1248 0.052 U 0.36 J 0.72 1.6 -
Pentachlorophenol 0.021 UJ 0.021 UJ 0.021 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B01
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.046 U 0.4 0.39 0.02 -
Alpha-BHC 0.046 U 0.046 U 0.045 U 0.00003 -
Aluminum 13,300 J 13,200 J 10,500 J 18 20,899
Antimony .538 UJ 6.21 J 1.66 J 0.3 8.38
Arsenic 28.4 1.82 2.13 0.29 4.25
Barium 99.4 109 104 82 261.2
Beta-BHC 0.046 U 0.046 U 0.045 U 0.0001 -
Cadmium .414 J .597 .883 0.4 1.52
Chromium 28.5 32 26.6 2 32.6
Copper 17 28.7 45.8 52 26
Dieldrin 0.081 U 0.055 J 0.16 0.0002 -
Endrin Aldehyde 0.081 U 0.043 J 0.11 0.05 -
Gamma-BHC (Lindane) 0.046 U 0.11 0.11 0.0005 -
Heptachlor Epoxide 0.046 U 0.35 0.44 0.03 -
Hexavalent Chromium .431 U .429 U .422 U 2 -
Hydrazine 0.157 0.107 U 0.177 0.0000045 -
Lead 13.7 26.4 74.7 0.15 21.7
Manganese 243 J 164 J 170 J 2.5 10,501
Mercury .108 U .107 U .0592 J 0.1 0.06
Nickel 8.3 15.7 13.6 7 20.2
PBDE-100 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-138 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-153 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-154 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-17 0.011 U 0.043 U 0.49 0.000098 -
PBDE-183 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-28 0.011 U 0.043 U 0.25 0.000098 -
PBDE-47 0.011 U 0.043 U 0.051 0.000098 -
PBDE-66 0.011 U 0.043 U 0.042 U 0.000098 -
PBDE-71 0.011 UJ 0.043 UJ 0.042 UJ 0.000098 -
PBDE-99 0.011 U 0.043 U 0.042 U 0.000098 -
PCB-1016 0.27 U 20 21 1.6 -
PCB-1248 0.27 U 11 14 1.6 -
Pentachlorophenol 0.43 UJ 0.43 UJ 0.42 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B02
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.018 U 0.0018 U 0.0019 U 0.02 -
Alpha-BHC 0.0018 U 0.0042 J 0.0014 J 0.00003 -
Aluminum 11,500 J 8,890 J 12,900 J 18 20,899
Antimony .121 UJ .158 UJ .238 UJ 0.3 8.38
Arsenic 1.31 1.18 1.59 0.29 4.25
Barium 89.1 77.8 101 82 261.2
Beta-BHC 0.0018 U 0.014 J 0.0019 U 0.0001 -
Cadmium .219 J .787 .869 0.4 1.52
Chromium 28.3 24.3 39.9 2 32.6
Copper 16.5 54 50.8 52 26
Dieldrin 0.0017 J 0.011 J 0.0034 0.0002 -
Endrin Aldehyde 0.0031 U 0.0045 J 0.0034 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0019 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.05 0.0019 U 0.03 -
Hexavalent Chromium .417 U .423 U .437 U 2 -
Hydrazine 0.104 U 0.106 U 0.109 U 0.0000045 -
Lead 74.9 22.9 64 0.15 21.7
Manganese 204 J 171 J 189 J 2.5 10,501
Mercury .104 U .0382 J .0596 J 0.1 0.06
Nickel 7.61 7.16 10.1 7 20.2
PBDE-100 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-138 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-153 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-154 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-17 0.021 U 0.049 0.035 0.000098 -
PBDE-183 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-28 0.021 U 0.017 J 0.019 J 0.000098 -
PBDE-47 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-66 0.021 U 0.021 U 0.022 U 0.000098 -
PBDE-71 0.021 UJ 0.014 J 0.022 UJ 0.000098 -
PBDE-99 0.021 U 0.022 0.022 U 0.000098 -
PCB-1016 0.2 0.053 U 0.055 U 1.6 -
PCB-1248 0.052 U 0.7 1.1 1.6 -
Pentachlorophenol 0.021 UJ 0.021 UJ 0.022 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B03
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0089 U 0.0018 U 0.0018 U 0.02 -
Alpha-BHC 0.0089 U 0.0008 J 0.0018 U 0.00003 -
Aluminum 8,320 J 13,200 J 26,900 J 18 20,899
Antimony .32 UJ .67 UJ .339 UJ 0.3 8.38
Arsenic .97 1.44 1.6 0.29 4.25
Barium 63.2 118 99.1 82 261.2
Beta-BHC 0.0089 U 0.0018 U 0.0018 U 0.0001 -
Cadmium .129 J .497 .454 0.4 1.52
Chromium 20.4 34.9 37.3 2 32.6
Copper 13.7 21.6 42.9 52 26
Dieldrin 0.016 U 0.0038 0.01 J 0.0002 -
Endrin Aldehyde 0.016 U 0.0032 U 0.0032 U 0.05 -
Gamma-BHC (Lindane) 0.0089 U 0.0018 U 0.073 0.0005 -
Heptachlor Epoxide 0.0089 U 0.0018 U 0.055 0.03 -
Hexavalent Chromium .421 U .427 U .426 U 2 -
Hydrazine 0.105 U 0.107 U 0.107 U 0.0000045 -
Lead 10.5 29.4 27.8 0.15 21.7
Manganese 146 187 340 2.5 10,501
Mercury .105 U .0538 J .107 U 0.1 0.06
Nickel 5.58 9.42 9.65 7 20.2
PBDE-100 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-138 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-153 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-154 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-17 0.021 U 0.011 U 0.023 0.000098 -
PBDE-183 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-28 0.021 U 0.01 J 0.021 U 0.000098 -
PBDE-47 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-66 0.021 U 0.011 U 0.021 U 0.000098 -
PBDE-71 0.021 UJ 0.011 UJ 0.021 UJ 0.000098 -
PBDE-99 0.021 U 0.011 U 0.021 U 0.000098 -
PCB-1016 0.053 U 0.053 U 7.4 1.6 -
PCB-1248 0.053 U 0.053 U 2.8 1.6 -
Pentachlorophenol 0.021 UJ 0.021 UJ 0.021 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B09
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0018 U 0.0018 U 0.0037 0.02 -
Alpha-BHC 0.0018 U 0.0018 U 0.0012 J 0.00003 -
Aluminum 10,900 J 16,000 J 10,200 J 18 20,899
Antimony .534 UJ .52 UJ .529 UJ 0.3 8.38
Arsenic 1.17 1.38 1.07 0.29 4.25
Barium 103 216 124 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0037 0.0001 -
Cadmium .427 U .131 J .241 J 0.4 1.52
Chromium 24 36.8 24 2 32.6
Copper 13.6 21.5 14.6 52 26
Dieldrin 0.0032 U 0.0031 U 0.0032 U 0.0002 -
Endrin Aldehyde 0.0032 U 0.0031 U 0.0032 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0018 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0018 U 0.0018 0.03 -
Hexavalent Chromium .427 U .416 U .423 U 2 -
Hydrazine 0.107 U 0.104 U 0.106 U 0.0000045 -
Lead 3.61 2.98 4.77 0.15 21.7
Manganese 225 J 238 182 J 2.5 10,501
Mercury .107 U .104 U .105 J 0.1 0.06
Nickel 7.28 11.3 8.47 7 20.2
PBDE-100 0.0011 UJ 0.001 UJ 0.0011 UJ 0.000098 -
PBDE-138 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-153 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-154 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-17 0.0011 U 0.001 U 0.0021 0.000098 -
PBDE-183 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-66 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-71 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-99 0.0011 U 0.001 U 0.0011 U 0.000098 -
PCB-1016 0.053 U 0.052 U 0.053 U 1.6 -
PCB-1248 0.053 U 0.052 U 0.12 1.6 -
Pentachlorophenol 0.021 UJ 0.03 J 0.021 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B04
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0018 U 0.017 0.0019 U 0.02 -
Alpha-BHC 0.0018 U 0.0013 J 0.0019 U 0.00003 -
Aluminum 8,410 J 9,270 J 12,500 J 18 20,899
Antimony .144 UJ .538 UJ .57 UJ 0.3 8.38
Arsenic 1.04 1.07 1.25 0.29 4.25
Barium 73 81.6 86.7 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0019 U 0.0001 -
Cadmium .256 J .416 J .456 U 0.4 1.52
Chromium 15.5 21.8 29.9 2 32.6
Copper 10.6 16.1 14.4 52 26
Dieldrin 0.0032 U 0.0032 U 0.0015 J 0.0002 -
Endrin Aldehyde 0.0032 U 0.0032 U 0.0034 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0019 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.013 0.0019 U 0.03 -
Hexavalent Chromium .424 U .43 U .456 U 2 -
Hydrazine 0.155 0.108 U 0.114 U 0.0000045 -
Lead 8.05 31.5 4.82 0.15 21.7
Manganese 220 148 137 2.5 10,501
Mercury .106 U .108 U .114 U 0.1 0.06
Nickel 5.12 7.28 6.87 7 20.2
PBDE-100 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-138 0.0011 U 0.0011 U 0.0023 0.000098 -
PBDE-153 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-154 0.0011 U 0.0017 0.0011 U 0.000098 -
PBDE-17 0.0011 U 0.006 0.0052 0.000098 -
PBDE-183 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-28 0.0011 U 0.0011 0.0011 U 0.000098 -
PBDE-47 0.00058 J 0.0011 U 0.0011 U 0.000098 -
PBDE-66 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-71 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-99 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PCB-1016 0.053 U 0.7 0.057 U 1.6 -
PCB-1248 0.053 U 0.56 0.057 U 1.6 -
Pentachlorophenol 0.021 UJ 0.022 UJ 0.023 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B05
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0018 U 0.011 0.0019 U 0.02 -
Alpha-BHC 0.0018 U 0.0018 U 0.0019 U 0.00003 -
Aluminum 10,300 J 13,900 J 14,000 J 18 20,899
Antimony .528 UJ .159 UJ .546 UJ 0.3 8.38
Arsenic 1.12 1.35 1.35 0.29 4.25
Barium 82.3 128 83.2 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0019 U 0.0001 -
Cadmium .106 J 1.63 .334 J 0.4 1.52
Chromium 17.9 84.4 65.7 2 32.6
Copper 11.6 22 15.8 52 26
Dieldrin 0.0032 U 0.0031 U 0.0033 U 0.0002 -
Endrin Aldehyde 0.0032 U 0.0031 U 0.0033 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.00066 J 0.0019 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0018 U 0.0019 U 0.03 -
Hexavalent Chromium .422 U 3.31 1.55 2 -
Hydrazine 0.106 U 0.105 U 0.109 U 0.0000045 -
Lead 6.8 34.3 11.1 0.15 21.7
Manganese 248 175 237 2.5 10,501
Mercury .106 U .105 U .109 U 0.1 0.06
Nickel 6.33 13.3 9.15 7 20.2
PBDE-100 0.0053 U 0.001 U 0.0011 UJ 0.000098 -
PBDE-138 0.0053 U 0.001 U 0.0011 U 0.000098 -
PBDE-153 0.0053 U 0.001 U 0.0011 U 0.000098 -
PBDE-154 0.014 UJ 0.001 U 0.0011 UJ 0.000098 -
PBDE-17 0.0053 U 0.0095 0.0012 0.000098 -
PBDE-183 0.0096 J 0.001 U 0.0011 U 0.000098 -
PBDE-28 0.0053 U 0.001 U 0.0011 U 0.000098 -
PBDE-47 0.0053 U 0.001 U 0.0011 U 0.000098 -
PBDE-66 0.0053 U 0.001 U 0.0011 U 0.000098 -
PBDE-71 0.0053 UJ 0.001 U 0.0011 U 0.000098 -
PBDE-99 0.0053 U 0.001 U 0.0011 U 0.000098 -
PCB-1016 0.053 U 0.052 U 0.1 1.6 -
PCB-1248 0.053 U 0.33 0.11 1.6 -
Pentachlorophenol 0.021 UJ 0.021 UJ 0.022 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B06
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0018 U 0.0018 U 0.0018 U 0.02 -
Alpha-BHC 0.0018 U 0.0018 U 0.0018 U 0.00003 -
Aluminum 12,100 J 15,200 J 13,500 J 18 20,899
Antimony .535 UJ .535 UJ .534 UJ 0.3 8.38
Arsenic 1.31 1.62 1.49 0.29 4.25
Barium 101 107 108 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0018 U 0.0001 -
Cadmium .428 U .428 U .427 U 0.4 1.52
Chromium 23.7 34.4 24.6 2 32.6
Copper 16.1 17.1 25.5 52 26
Dieldrin 0.0032 U 0.0032 U 0.0032 U 0.0002 -
Endrin Aldehyde 0.0032 U 0.0032 U 0.0032 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0018 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0018 U 0.0018 U 0.03 -
Hexavalent Chromium .428 U .428 U .427 U 2 -
Hydrazine 0.107 U 0.107 U 0.107 U 0.0000045 -
Lead 2.94 2.26 1.65 0.15 21.7
Manganese 293 161 169 2.5 10,501
Mercury .107 U .107 U .107 U 0.1 0.06
Nickel 7.59 8.91 6.81 7 20.2
PBDE-100 0.0011 UJ 0.0011 UJ 0.0011 UJ 0.000098 -
PBDE-138 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-153 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-154 0.0011 UJ 0.0011 UJ 0.0011 UJ 0.000098 -
PBDE-17 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-183 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-28 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-47 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-66 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-71 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-99 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PCB-1016 0.054 U 0.054 U 0.053 U 1.6 -
PCB-1248 0.054 U 0.054 U 0.053 U 1.6 -
Pentachlorophenol 0.021 UJ 0.021 UJ 0.021 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B07
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet

Analyte
Aldrin 0.0018 U 0.0018 U 0.0018 U 0.02 -
Alpha-BHC 0.0018 U 0.0018 U 0.0018 U 0.00003 -
Aluminum 8,580 J 11,800 J 13,700 J 18 20,899
Antimony .538 UJ .522 UJ .526 UJ 0.3 8.38
Arsenic 1.14 1.07 1.73 0.29 4.25
Barium 66.7 57.1 78.4 82 261.2
Beta-BHC 0.0018 U 0.0018 U 0.0018 U 0.0001 -
Cadmium .431 U .418 U .421 U 0.4 1.52
Chromium 18.9 38.5 44 2 32.6
Copper 10.6 14.4 27.7 52 26
Dieldrin 0.0032 U 0.0031 U 0.0032 U 0.0002 -
Endrin Aldehyde 0.0032 U 0.0031 U 0.0032 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0018 U 0.0018 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0018 U 0.0018 U 0.03 -
Hexavalent Chromium .431 U .418 U .552 2 -
Hydrazine 0.108 U 0.162 0.105 U 0.0000045 -
Lead 4.18 3.16 1.19 0.15 21.7
Manganese 251 149 135 2.5 10,501
Mercury .108 U .104 U .105 U 0.1 0.06
Nickel 5.77 8.19 15.1 7 20.2
PBDE-100 0.0011 UJ 0.001 UJ 0.0011 UJ 0.000098 -
PBDE-138 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-153 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-154 0.0011 UJ 0.001 UJ 0.0011 UJ 0.000098 -
PBDE-17 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-183 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-28 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-47 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-66 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-71 0.0011 U 0.001 U 0.0011 U 0.000098 -
PBDE-99 0.0011 U 0.001 U 0.0011 U 0.000098 -
PCB-1016 0.054 U 0.052 U 0.053 U 1.6 -
PCB-1248 0.054 U 0.052 U 0.053 U 1.6 -
Pentachlorophenol 0.022 UJ 0.021 UJ 0.021 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B08
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet Analyte
Aldrin 0.0018 U 0.0019 U 0.0019 U 0.02 -
Alpha-BHC 0.0018 U 0.0012 J 0.0019 U 0.00003 -
Aluminum 14,000 J 18,800 J 19,000 J 18 20,899
Antimony .158 UJ .548 UJ .546 UJ 0.3 8.38
Arsenic 2.15 1.8 1.23 0.29 4.25
Barium 92.8 83.8 81.4 82 261.2
Beta-BHC 0.0018 U 0.0019 U 0.0019 U 0.0001 -
Cadmium .121 J .438 U .437 U 0.4 1.52
Chromium 26.6 76.4 125 2 32.6
Copper 16.3 18.3 21.8 52 26
Dieldrin 0.0032 U 0.0033 U 0.0033 U 0.0002 -
Endrin Aldehyde 0.0032 U 0.0033 U 0.0033 U 0.05 -
Gamma-BHC (Lindane) 0.0018 U 0.0019 U 0.0019 U 0.0005 -
Heptachlor Epoxide 0.0018 U 0.0019 U 0.0019 U 0.03 -
Hexavalent Chromium .433 U .539 .531 2 -
Hydrazine 0.108 U 0.131 0.116 0.0000045 -
Lead 3.58 2.39 2.51 0.15 21.7
Manganese 199 J 138 J 236 J 2.5 10,501
Mercury .108 U .11 U .109 U 0.1 0.06
Nickel 8.23 20.7 40.7 7 20.2
PBDE-100 0.0011 UJ 0.0011 UJ 0.0011 UJ 0.000098 -
PBDE-138 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-153 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-154 0.0011 UJ 0.0011 UJ 0.0011 UJ 0.000098 -
PBDE-17 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-183 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-28 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-47 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-66 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-71 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PBDE-99 0.0011 U 0.0011 U 0.0011 U 0.000098 -
PCB-1016 0.054 U 0.055 U 0.055 U 1.6 -
PCB-1248 0.054 U 0.055 U 0.055 U 1.6 -
Pentachlorophenol 0.022 UJ 0.022 UJ 0.022 UJ 0.001 -

Background 
Concentrations 
95th Percentile

IR27B10
SSL (DAF=1)

0-2 feet 2-6 feet 6-10 feet





Table  4-1.  
Soil Exposure Areas and Associated Data Groups for  

Human Health Risk Assessment  
 

Exposure 
Area Data Group Potential Receptors Description 

Surface soil 
(0-2 ft bgl) 

Industrial worker 
Resident 

Evaluated for exposure to surface soil, assuming that 
surface soil concentrations will not substantially change 
over time. 

 Off-Site Farmer Evaluated for ingestion of beef cattle and milk from 
cattle that graze at IRP Site 27. The cattle ingest plants 
that uptake contaminants from the surface soil. 

Construction worker  Evaluated for soil exposure to a depth of 10 ft bgl, 
consistent with construction of a basement or 
underground utilities.   

Site-wide 

Mixed soil 
(0-10 ft bgl) 

Industrial worker 
Resident 

Evaluated for exposure to mixed soil to a depth of 10 ft 
bgl, assuming excavation for construction of buildings 
“mixes” surface and subsurface soil, changing 
constituent concentrations on the surface. 

 

 
 



 

Table 4-2.   
Summary of Available Data for Human Health COPCs (1) 

 

Data Group Constituent 
Detection 
Frequency

Range of Detected 
Concentrations 

(mg/kg) 

Arithmetic 
Average 
(mg/kg) 

95% UCL 
(mg/kg) 

Risk-Based 
Screening 

Level (mg/kg
Screening Level 

Source 

Cal-
Modified 
Value? 

Surface Soil (0-2 ft bgl)         

Site-wide Aluminum  10/10 8320 to 14000   10700  11800  7600  Reg 9 Res Soil Comb-AdjN No 
Site-wide Arsenic 10/10 0.970 to 28.4  3.97  8.95  0.0620  Reg 9 Res Soil Comb-C Yes 
Site-wide Manganese 10/10 146 to 293  224  247  180  Reg 9 Res Soil Comb-AdjN No 
Site-wide Vanadium 10/10 34.0 to 73.6  46.6  53.4  7.80  Reg 9 Res Soil Comb-AdjN No 
Site-wide Diesel 4/10 5.50 to 79.0  17.9  33.2  NV  NV No 
Site-wide Motor Oil 3/10 24.0 to 1400  154  411  NV NV NV 

Mixed Soil (0-10 ft bgl)         
Site-wide Aluminum  30/30  8320 to 26900  12900  14000  7600  Reg 9 Res Soil Comb-AdjN No 
Site-wide Antimony  2/30  1.66 to 6.21  0. 512  0.930  3.10  Reg 9 Res Soil Comb-AdjN No 
Site-wide Arsenic  30/30  0.970 to 28.4  2.30  3.83  0.0620  Reg 9 Res Soil Comb-C Yes 
Site-wide Manganese  30/30  135 to 340  198  214  180  Reg 9 Res Soil Comb-AdjN No 
Site-wide Vanadium  30/30  34.0 to 80.1  52.6  56.2  7.80  Reg 9 Res Soil Comb-AdjN No 
Site-wide Diesel  17/30  5.50 to 550  45.3  77.0  NV  NV No 
Site-wide Motor oil  17/30  16.0 to 4800  335  652  NV NV NV 
Site-wide Stoddard solvent  2/29  0.930 to 1.00  0.529  0.757  NV NV NV 
Site-wide Aldrin  5/30  0.00370 to 0.400  0.0293  0.0614  0.0290 Reg 9 Res Soil Comb-C No 
Site-wide Dieldrin  10/30  0.00150 to 0.160  0.0114  0.0232  0.0300 Reg 9 Res Soil Comb-C No 
Site-wide Heptachlor epoxide  7/30  0.00180 to 0.440  0.0324  0.0644  0.0530 Reg 9 Res Soil Comb-C No 
Site-wide PBDE-17  11/30  0.00120 to 0.490  0.0241  0.0530  0.0430 Reg 9 Res Soil Comb-AdjN No 
Site-wide PBDE-28  7/30  0.00110 to 0.250  0.0130  0.0286  0.0430 Reg 9 Res Soil Comb-AdjN No 
Site-wide PBDE-47  2/30  0.000580 to 0.0510  0.00533  0.0110  0.0430 Reg 9 Res Soil Comb-AdjN No 
Site-wide PCB 1016  6/30  0.100 to 21.0  1.67  3.32  0.390 Reg 9 Res Soil Comb-AdjN No 
Site-wide PCB 1248  11/30  0.110 to 14.0  1.08  2.07  0.110 Reg 9 Res Soil Comb-AdjN No 
Site-wide PCB 1260  9/30  0.0660 to 1.50  0.130  0.228  0.110 Reg 9 Res Soil Comb-AdjN No 
Site-wide bis(2-Ethylhexyl)phthalate 6/30  0.290 to 100  4.20  10.1  35.0 Reg 9 Res Soil Comb-C No 
Site-wide Hydrazine  7/30  0.116 to 0.221  0.0783  0.108  0.160 Reg 9 Res Soil Comb-C No 

 
ND - Not detected. NV - No value. mg/kg - milligram per kilogram. 
Reg 9 Res Soil Comb-C - EPA Region 9 Residential Soil Combined PRG (based on carcinogenic effects). 
Reg 9 Res Soil Comb-AdjN - EPA Region 9 Residential Soil Combined PRG (based on noncarcinogenic effects and adjusted from a target hazard quotient of 1 to 0.1). 
 (1) The lower of the maximum detected concentration and the 95% UCL (indicated in bold type) is used in the risk assessment as the representative exposure point concentration 
    for RME calculations.  The arithmetic average is used for CT calculations 



Table 4-3. 
IRP Site 27 Estimated Physical and Chemical Properties of Soil-to-Groundwater Migration COPCs 

 

COPC 

Detection 
Frequency 

for 
Mixed Soil  

No. 
Detects
Above 
SSL 

Molecular 
Weight 

(g/mole) 

Henry’s Law 
Constant 
(Unitless) 

Water 
Solubility at 

25ºC 
(mg/L) 

Organic 
Carbon 

Partition 
Coefficient 
Koc (L/kg) 

Soil-Water 
Partition 

Coefficient 
Kd (L/kg) Reference1 

Organics         
Aldrin 5/30 2 3.65E+02 6.97E-03 1.80E-01 2.45E+06 1.47E+04 EPA, December 2002 
Alpha-BHC 7/30 7 2.91E+02 4.35E-04 2.00E+00 1.23E+03 7.38E+00 EPA, December 2002 
Beta-BHC 3/30 3 2.91E+02 3.05E-05 2.40E-01 1.26E+03 7.56E+00 EPA, December 2002 
Gamma-BHC 5/30 5 2.91E+02 5.74E-04 6.80E+00 1.07E+03 6.42E+00 EPA, December 2002 
Dieldrin 10/30 10 3.81E+02 6.19E-04 1.95E-01 2.14E+04 1.28E+02 EPA, December 2002 
Endrin aldehyde 6/30 1 3.81E+02 3.08E-04 2.50E-01 1.23E+04 7.38E+01 EPA, December 2002 
Heptachlor 
epoxide 7/30 4 3.89E+02 3.90E-04 2.00E-01 8.32E+04 4.99E+02 EPA, December 2002 

Hydrazine 7/30 7 3.21E+01 7.20E-08 -- 1.00E-01 1.60E+00 ATSDR, September 1997
PBDE-100 1/30 1 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-138 2/30 2 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-153 1/30 1 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-154 2/30 2 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-17 11/30 11 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-183 1/30 1 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-28 7/30 7 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-47 2/30 2 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-66 1/30 1 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-71 3/30 3 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PBDE-99 2/30 2 6.28E+02 1.62E-04 1.10E-02 2.14E+03 1.28E+01 ATSDR, September 2004
PCB 1016 6/30 3 2.90E+02 1.75E-02 5.55E-02 5.30E+05 3.18E+03 TCEQ, March 2006 
PCB 1248 11/30 3 2.90E+02 1.75E-02 5.55E-02 5.30E+05 3.18E+03 TCEQ, March 2006 
Pentachlorphenol 1/30 1 2.66E+02 1.00E-06 1.95E+03 5.21E+02 3.13E+00 EPA, December 2002 



Table 4-3. 
IRP Site 27 Estimated Physical and Chemical Properties of Soil-to-Groundwater Migration COPCs (Cont) 

 

COPC 

Detection 
Frequency 

for 
Mixed Soil  

No. 
Detects
Above 
SSL 

Molecular 
Weight 

(g/mole) 

Henry’s Law 
Constant 
(Unitless) 

Water 
Solubility at 

25ºC 
(mg/L) 

Organic 
Carbon 

Partition 
Coefficient 
Koc (L/kg) 

Soil-Water 
Partition 

Coefficient 
Kd (L/kg) Reference1 

Inorganics         
Aluminum 30/30 30 2.70E+01 -- -- -- 3.5E+02 TCEQ, March 2006 
Antimony 13/30 6 1.22E+02 -- -- -- 4.5E+01 TCEQ, March 2006 
Arsenic 30/30 30 7.49E+01 -- -- -- 2.9E+01 EPA, December 2002 
Barium 30/30 21 1.37E+02 -- -- -- 4.2E+01 EPA, December 2002 
Cadmium 19/30 11 1.12E+02 -- -- -- 1.1E+02 EPA, December 2002 
Chromium (total) 30/30 30 5.20E+01 -- -- -- 2.5E+06 EPA, December 2002 
Copper 30/30 1 6.35E+01 -- -- -- 3.9E+01 TCEQ, March 2006 
Lead 30/30 30 2.07E+02 -- -- -- 1.0E+01 TCEQ, March 2006 
Manganese 30/30 30 5.49E+01 -- -- -- 5.0E+01 TCEQ, March 2006 
Mercury 7/30 3 2.01E+02 -- -- -- 8.2E+01 EPA, December 2002 
Nickel 30/30 23 5.87E+01 -- -- -- 8.8E+01 EPA, December 2002 
Chromium 
(hexavalent) 5/30 1 5.20E+01 -- -- -- 1.8E+01 EPA, December 2002 

 
1 Reference source for Koc values for organics and Kd values for inorganics (assume site-specific pH of 7.0). 
L/kg - liters per kilogram. 
NA - Not applicable. 
SSL - soil-to-groundwater screening level. 
ATSDR, September 1997.  Toxicological Profile for Hydrazines. U.S. Department of Health and Human Services. 
ATSDR, September 2004.  Toxicological Profile for Polybrominated biphenyls and Polybrominated Diphenyl Ethers.. U.S. Department of Health and Human Services 
EPA, December 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24.  
TCEQ, 2006 - Texas Risk Reduction Program, 30 TAC § 350.73. (dated March 2006) , found on web site: http://www.tceq.state.tx.us/remediation/trrp/trrppcls.html 
Note:  For organics, Kd was calculated as follows: Kd = Koc * foc, calculated with foc = 0.006  (EPA Region 9 default).  
 
 



 

 

 
Table 4-4.   

Summary of the Screening-Level Cumulative Residential 
and Industrial Worker Risk Assessment Results 

 
Resident Industrial Worker 

Data Group Cancer Risk 
Non-Cancer 

Hazard Cancer Risk 
Non-Cancer 

Hazard 
Surface soil 1E-04 1 4E-05 0.08 
Mixed soil (0-10 ft bgl) 8E-05 4 2E-05 0.4 

 
 

 
 
 
 



 

 

Table 4-5.  
Receptor/Exposure Pathway Matrix  

 

Exposure Area Data Group Exposure Pathway In
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Site-wide Surface soil Incidental ingestion X  X  
 (0-2 ft bgl) Dermal absorption X  X  
  Inhalation of dust X  X  
  Ingestion of animal tissue (2)    X 
 Mixed soil (1) Incidental ingestion X X X  
 (0-10 ft bgl) Dermal absorption X X X  
  Inhalation of dust X X X  

 
X - Exposure pathway is complete or potentially complete and is quantitatively evaluated. 
(1)  For the industrial worker and resident, the evaluation of mixed surface and subsurface soil to a depth of 10 ft assumes that construction, 

excavation, or other activities "mix" the surface and subsurface soil, changing the constituent concentrations available on the surface.  
The construction worker is assumed to excavate to 10 ft, a typical depth of excavation for a basement or underground utilities. 

(2)  Exposure pathway assumes the off-site farmer consumes beef or milk from cattle that forage on-site (uptake into plants from surface 
soil). 

 



 

 

Table 4-6.   
Summary of RME Site-Specific Cancer Risk/Non-Cancer Hazard Estimates 

 

 

 (1) Cancer risk estimates are for combined adult and child exposure.  Non-cancer hazard estimates are for the child resident. 
RME = reasonable maximum exposure 

 
 

 
 
 

Table 4-7.   
Summary of CT Site-Specific Cancer Risk/Non-Cancer Hazard Estimates 

 
Receptor Medium Cancer Risk Non-Cancer Hazard 

IRP Site 27 Site-Wide 
Industrial worker Surface soil (0-2 ft bgl) 3E-07 0.04 
 Mixed soil (0-10 ft bgl) 4E-07 0.06 
Construction worker  Mixed soil (0-10 ft bgl) 2E-07 0.08 
Resident (1)  Surface soil (0-2 ft bgl) 4E-06 0.5 
 Mixed soil (0-10 ft bgl) 5E-06 0.8 
Off-Site Adult Farmer Beef 2E-07 0.01 
Off-Site Child Farmer Beef 4E-08 0.006 
Off-Site Adult Farmer Milk 6E-08 0.008 
Off-Site Child Farmer Milk 3E-08 0.01 
 
 (1) Cancer risk estimates are for combined adult and child exposure.  Non-cancer hazard estimates are for the child resident. 
CT = central tendency 
 

Receptor Medium Cancer Risk Non-Cancer Hazard 
IRP Site 27 Site-Wide 
Industrial worker Surface soil (0-2 ft bgl) 5E-06 0.1 
 Mixed soil (0-10 ft b*gl) 7E-06 0.2 
Construction worker Mixed soil (0-10 ft bgl) 1E-06 0.4 
Resident (1)  Surface soil (0-2 ft bgl) 2E-05 1 
 Mixed soil (0-10 ft bgl) 3E-05 2 
Off-Site Adult Farmer Beef 1E-06 0.01 
Off-Site Child Farmer Beef 9E-08 0.008 
Off-Site Adult Farmer Milk 3E-07 0.009 
Off-Site Child Farmer Milk 7E-08 0.01 



 

 

Table 4-8. 
Summary of Constituents in Soil that Pose an 

RME Constituent-Specific Cancer Risk Greater Than 1 x 10-6 
 

Constitue
nt Receptor Medium 

Constituen
t-Specific 

Risk 
Estimate 

Primary 
Exposure 
Pathways Key Uncertainties 

Arsenic Industrial 
Worker 

Surface 
soil 

5E-06 Ingestion, 
dermal 

  Mixed soil 2E-06 Ingestion, 
dermal 

 Resident Surface 
soil 

2E-05 Ingestion, 
dermal 

  Mixed soil 1E-05 Ingestion, 
dermal 

One detected result 
(maximum detected 
concentration from sample 
IR27B0201) out of 
30 detections exceed the 95th 
percentile background value.  
All other detections are below 
the background value, 
indicating that arsenic may be 
attributed to background 
rather than site-related 
disposal activities.  It is highly 
unlikely that the landfill and 
surrounding area will be 
developed for industrial or 
residential use.   

PCB-1248 Industrial 
Worker 

Mixed soil 3E-06 Ingestion, 
dermal 

 Resident Mixed soil 9E-06 Ingestion, 
dermal 

Ten of the eleven detected 
results are above the EPA 
Region 9 residential soil PRG.  
It is highly unlikely that the 
landfill and surrounding area 
will be developed for 
industrial or residential use.   

Aldrin Resident Mixed soil 2E-06 Ingestion, 
dermal 

Two detected results out of 
five are above the EPA 
Region 9 residential soil PRG.  
It is highly unlikely that the 
landfill and surrounding area 
will be developed for 
industrial or residential use.   
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Table A-1 
Constituents with Proxy PRGs for the Human Health Risk Assessment 

 

Analyte PRG Proxy 

Reason for 
Selecting PRG 

Proxy 
1,1-Dichloropropene 1,3-Dichloropropene SCS 

1,2,3-Trichlorobenzene 1,2,4-Trichlorobenzene SCS 
2,2-Dichloropropane 1,2-Dichloropropane SCS 
2-Methylnaphthalene Naphthalene SCS 

2-Nitrophenol 2,4-Dinitrophenol SCS 
4-Chloro-3-methylphenol 3-Methylphenol (m-Cresol) SCS 

4-Chlorotoluene (p-Chlorotoluene) 2-Chlorotoluene (o-Chlorotoluene) SCS 
4-Nitrophenol 2,4-Dinitrophenol SCS 

Acenaphthylene Acenaphthene SCS 
Benzo(g,h,i)perylene Pyrene SCS 
Chlorobromomethane Bromodichloromethane SCS 

Endosulfan I Endosulfan ISO 
Endosulfan II Endosulfan ISO 

Endosulfan sulfate Endosulfan ISO 
Endrin aldehyde Endrin ISO 
Endrin ketone Endrin ISO 

Hydrazine Hydrazine, hydrazine sulfate SYN 
PBDE-100 Polybrominated biphenyls ISO 
PBDE-138 Polybrominated biphenyls ISO 
PBDE-153 Polybrominated biphenyls ISO 
PBDE-154 Polybrominated biphenyls ISO 
PBDE-17 Polybrominated biphenyls ISO 
PBDE-183 Polybrominated biphenyls ISO 
PBDE-190 Polybrominated biphenyls ISO 
PBDE-28 Polybrominated biphenyls ISO 
PBDE-47 Polybrominated biphenyls ISO 
PBDE-66 Polybrominated biphenyls ISO 
PBDE-71 Polybrominated biphenyls ISO 
PBDE-85 Polybrominated biphenyls ISO 
PBDE-99 Polybrominated biphenyls ISO 
PCB 1016 Pcbs (unspeciated mixture, lowrisk, e.g. aroclor-1016) ISO 
PCB 1221 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 
PCB 1232 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 
PCB 1242 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 
PCB 1248 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 
PCB 1254 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 
PCB 1260 Pcbs(unspeciated mixture, highrisk, e.g. aroclor-1254) ISO 

Phenanthrene Pyrene SCS 
alpha-Chlordane Chlordane (total) ISO 

bis(2-Chloroethoxy)methane bis(2-Chloroethyl)ether SCS 
cis-1,3-Dichloropropene 1,3-Dichloropropene ISO 

delta-BHC Technical-BHC SCS 



Table A-1 
Constituents with Proxy PRGs for the Human Health Risk Assessment 

 

Analyte PRG Proxy 

Reason for 
Selecting PRG 

Proxy 
Gasoline n-Hexane SCS 

gamma-Chlordane Chlordane (total) ISO 
m&p-Xylene Xylenes (total) ISO 

o-Xylene Xylenes (total) ISO 
trans-1,3-Dichloropropene 1,3-Dichloropropene ISO 
 
SCS – Similar chemical structure 
ISO – Isomer  
SYN – Synonym name 



Analyte Units

Residential 
Screening 

Value

Source of 
Residential 

Screening Value 1

Cal-Modified 
Screening 

Value 
(Yes/No)?

Migration to 
Groundwater Soil 
Screening Levels 

(DAF=1)

Nutrient 
Screening Value 

Based on the 
RDA or AI 2

Is Screening 
Value from a 

Proxy 
(Yes/No)?

1,1,1,2-Tetrachloroethane MG/KG 3.2 Cancer Integrated No NV NV No
1,1,1-Trichloroethane MG/KG 200 Chronic Integrated No 0.1 NV No
1,1,2,2-Tetrachloroethane MG/KG 0.41 Cancer Integrated No 0.0002 NV No
1,1,2-Trichloro-1,2,2-trifluoroethane MG/KG NV None No NV NV No
1,1,2-Trichloroethane MG/KG 0.73 Cancer Integrated No 0.0009 NV No
1,1-Dichloroethane MG/KG 2.8 Cancer Integrated Yes 1.0 NV No
1,1-Dichloroethene MG/KG 12 Chronic Integrated No 0.003 NV No
1,1-Dichloropropene MG/KG 0.78 Cancer Integrated No 0.0002 NV Yes
1,2,3-Trichlorobenzene MG/KG 6.2 Chronic Integrated No 0.3 NV Yes
1,2,3-Trichloropropane MG/KG 0.034 Cancer Integrated No NV NV No
1,2,4-Trichlorobenzene MG/KG 6.2 Chronic Integrated No 0.3 NV No
1,2,4-Trimethylbenzene MG/KG 5.2 Chronic Integrated No NV NV No
1,2-Dibromo-3-chloropropane MG/KG 0.03 Cancer Integrated Yes NV NV No
1,2-Dibromoethane MG/KG 0.032 Cancer Integrated No NV NV No
1,2-Dichlorobenzene MG/KG 110 Chronic Integrated No 0.9 NV No
1,2-Dichloroethane MG/KG 0.28 Cancer Integrated No 0.001 NV No
1,2-Dichloropropane MG/KG 0.34 Cancer Integrated No 0.001 NV No
1,2-Diphenylhydrazine MG/KG 0.61 Cancer Integrated No NV NV No
1,3,5-Trimethylbenzene MG/KG 2.1 Chronic Integrated No NV NV No
1,3,5-Trinitrobenzene MG/KG 180 Chronic Integrated No NV NV No
1,3-Dichlorobenzene MG/KG 53 Chronic Integrated No NV NV No
1,3-Dichloropropane MG/KG 10 Chronic Integrated No NV NV No
1,3-Dinitrobenzene MG/KG 0.61 Chronic Integrated No NV NV No
1,4-Dichlorobenzene MG/KG 3.4 Cancer Integrated No 0.1 NV No
1,4-Dioxane MG/KG 44 Cancer Integrated No NV NV No
2,2-Dichloropropane MG/KG 0.34 Cancer Integrated No 0.001 NV Yes
2,3,4,6-Tetrachlorophenol MG/KG 180 Chronic Integrated No NV NV No
2,4,5-Trichlorophenol MG/KG 610 Chronic Integrated No 14 NV No
2,4,6-Trichlorophenol MG/KG 6.9 Cancer Integrated Yes 0.008 NV No
2,4,6-Trinitrotoluene (TNT) MG/KG 3.1 Chronic Integrated No NV NV No

Table A-2
Human Health Screening Values
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Residential 
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Nutrient 
Screening Value 

Based on the 
RDA or AI 2

Is Screening 
Value from a 

Proxy 
(Yes/No)?

Table A-2
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2,4-Dichlorophenol MG/KG 18 Chronic Integrated No 0.05 NV No
2,4-Dimethylphenol MG/KG 120 Chronic Integrated No 0.4 NV No
2,4-Dinitrophenol MG/KG 12 Chronic Integrated No 0.01 NV No
2,4-Dinitrotoluene MG/KG 12 Chronic Integrated No 0.00004 NV Yes
2,6-Dichlorophenol MG/KG NV None No NV NV No
2,6-Dinitrotoluene MG/KG 6.1 Chronic Integrated No 0.00003 NV Yes
2-Amino-4,6-dinitrotoluene MG/KG NV None No NV NV No
2-Chloronaphthalene MG/KG 490 Chronic Integrated No NV NV No
2-Chlorophenol MG/KG 6.3 Chronic Integrated No 0.2 NV No
2-Chlorotoluene (o-Chlorotoluene) MG/KG 16 Chronic Integrated No NV NV No
2-Methylnaphthalene MG/KG 1.7 Cancer Integrated Yes 4.0 NV Yes
2-Methylphenol (o-Cresol) MG/KG 310 Chronic Integrated No 0.8 NV No
2-Nitroaniline (o-Nitroaniline) MG/KG 18 Chronic Integrated No NV NV No
2-Nitrophenol MG/KG 12 Chronic Integrated No 0.01 NV Yes
2-Nitrotoluene MG/KG 0.88 Cancer Integrated No NV NV No
3,3'-Dichlorobenzidine MG/KG 1.1 Cancer Integrated No 0.0003 NV No
3-Nitroaniline (m-Nitroaniline) MG/KG 1.8 Chronic Integrated No NV NV No
3-Nitrotoluene MG/KG 73 Chronic Integrated No NV NV No
4,4'-DDD MG/KG 2.4 Cancer Integrated No 0.8 NV No
4,4'-DDE MG/KG 1.7 Cancer Integrated No 3 NV No
4,4'-DDT MG/KG 1.7 Cancer Integrated No 2 NV No
4,6-Dinitro-2-methylphenol MG/KG 0.61 Chronic Integrated No NV NV No
4-Amino-2,6-dinitrotoluene MG/KG NV None No NV NV No
4-Aminobiphenyl MG/KG NV None No NV NV No
4-Chloro-3-methylphenol MG/KG 310 Chronic Integrated No NV NV Yes
4-Chloroaniline (p-Chloroaniline) MG/KG 24 Chronic Integrated No 0.03 NV No
4-Chlorotoluene (p-Chlorotoluene) MG/KG 16 Chronic Integrated No NV NV Yes
4-Methylphenol (p-Cresol) MG/KG 31 Chronic Integrated No NV NV No
4-Nitroaniline (p-Nitroaniline) MG/KG 23 Chronic Integrated No NV NV No
4-Nitrophenol MG/KG 12 Chronic Integrated No 0.01 NV Yes
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Residential 
Screening 

Value
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Residential 

Screening Value 1

Cal-Modified 
Screening 
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4-Nitrotoluene MG/KG 12 Cancer Integrated No NV NV No
Acenaphthene MG/KG 370 Chronic Integrated No 29 NV No
Acenaphthylene MG/KG 370 Chronic Integrated No 29 NV Yes
Aldrin MG/KG 0.029 Cancer Integrated No 0.02 NV No
Aluminum MG/KG 7600 Chronic Integrated No NV NV No
Aniline MG/KG 43 Chronic Integrated No NV NV No
Anthracene MG/KG 2200 Chronic Integrated No 590 NV No
Antimony MG/KG 3.1 Chronic Integrated No 0.3 NV No
Arsenic MG/KG 0.062 Cancer Integrated Yes 1.0 NV No
Barium MG/KG 540 Chronic Integrated No 82 NV No
Benzene MG/KG 0.64 Cancer Integrated No 0.002 NV No
Benzidine MG/KG 0.0021 Cancer Integrated No NV NV No
Benzo(a)anthracene MG/KG 0.62 Cancer Integrated No 0.08 NV No
Benzo(a)pyrene MG/KG 0.062 Cancer Integrated No 0.4 NV No
Benzo(b)fluoranthene MG/KG 0.62 Cancer Integrated No 0.2 NV No
Benzo(g,h,i)perylene MG/KG 230 Chronic Integrated No 210 NV Yes
Benzo(k)fluoranthene MG/KG 0.38 Cancer Integrated Yes 2.0 NV No
Benzoic acid MG/KG 24000 Chronic Integrated No 20 NV No
Benzyl alcohol MG/KG 1800 Chronic Integrated No NV NV No
Beryllium MG/KG 15 Chronic Integrated No 3 NV No
Bromobenzene MG/KG 2.8 Chronic Integrated No NV NV No
Bromodichloromethane MG/KG 0.82 Cancer Integrated No 0.03 NV No
Bromomethane (Methyl bromide) MG/KG 0.39 Chronic Integrated No 0.01 NV No
Butylbenzylphthalate MG/KG 1200 Chronic Integrated No 810 NV No
Cadmium MG/KG 3.7 Chronic Integrated No 0.4 NV No
Calcium MG/KG NV None No NV 1000000 No
Carbazole MG/KG 24 Cancer Integrated No 0.03 NV No
Carbon tetrachloride MG/KG 0.25 Chronic Integrated No 0.003 NV No
Chlorobenzene MG/KG 15 Chronic Integrated No 0.07 NV No
Chlorobromomethane MG/KG 0.82 Cancer Integrated No 0.03 NV Yes
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Chloroethane (Ethyl chloride) MG/KG 3 Cancer Integrated No NV NV No
Chloroform MG/KG 0.94 Cancer Integrated Yes 0.03 NV No
Chloromethane (Methyl chloride) MG/KG 4.7 Chronic Integrated No NV NV No
Chromium (Total) MG/KG 210 Cancer Integrated No 2 NV No
Chromium, hexavalent MG/KG 22 Chronic Integrated No 2 NV Yes
Chrysene MG/KG 3.8 Cancer Integrated Yes 8.0 NV No
Cobalt MG/KG 140 Chronic Integrated No NV NV No
Copper MG/KG 310 Chronic Integrated No NV NV No
Di-n-butylphthalate MG/KG 610 Chronic Integrated No 270 NV No
Di-n-octylphthalate MG/KG 240 Chronic Integrated No 10000 NV No
Dibenz(a,h)anthracene MG/KG 0.062 Cancer Integrated No 0.08 NV No
Dibenzofuran MG/KG 15 Chronic Integrated No NV NV No
Dibromochloromethane MG/KG 1.1 Cancer Integrated No 0.02 NV No
Dibromomethane (Methylene bromide) MG/KG 6.7 Chronic Integrated No NV NV No
Dichlorodifluoromethane MG/KG 9.4 Chronic Integrated No NV NV No
Dieldrin MG/KG 0.03 Cancer Integrated No 0.0002 NV No
Diesel MG/KG NV None No NV NV No
Diethylphthalate MG/KG 4900 Chronic Integrated No NV NV No
Dimethylphthalate MG/KG 61000 Chronic Integrated No NV NV No
Diphenylamine MG/KG 150 Chronic Integrated No NV NV No
Endosulfan I MG/KG 37 Chronic Integrated No 0.9 NV Yes
Endosulfan II MG/KG 37 Chronic Integrated No 0.9 NV Yes
Endosulfan sulfate MG/KG 37 Chronic Integrated No 0.9 NV Yes
Endrin MG/KG 1.8 Chronic Integrated No 0.05 NV No
Endrin aldehyde MG/KG 1.8 Chronic Integrated No 0.05 NV Yes
Endrin ketone MG/KG 1.8 Chronic Integrated No 0.05 NV Yes
Ethylbenzene MG/KG 190 Chronic Integrated No 0.7 NV No
Fluoranthene MG/KG 230 Chronic Integrated No 210 NV No
Fluorene MG/KG 270 Chronic Integrated No 28 NV No
Gasoline MG/KG 12 Chronic Integrated No NV NV Yes
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HMX MG/KG 310 Chronic Integrated No NV NV No
Heptachlor MG/KG 0.11 Cancer Integrated No 1 NV No
Heptachlor epoxide MG/KG 0.053 Cancer Integrated No 0.03 NV No
Hexachlorobenzene (HCB) MG/KG 0.3 Cancer Integrated No 0.1 NV No
Hexachlorobutadiene MG/KG 1.8 Chronic Integrated No 0.1 NV No
Hexachlorocyclopentadiene MG/KG 37 Chronic Integrated No 20 NV No
Hexachloroethane MG/KG 6.1 Chronic Integrated No 0.02 NV No
Hydrazine MG/KG 0.16 Cancer Integrated No NV NV Yes
Hydroquinone MG/KG 8.7 Cancer Integrated No NV NV No
Indeno(1,2,3-cd)pyrene MG/KG 0.62 Cancer Integrated No 0.7 NV No
Iron MG/KG 2300 Chronic Integrated No NV 40000 No
Isophorone MG/KG 510 Cancer Integrated No 0.03 NV No
Isopropylbenzene (Cumene) MG/KG 57 Chronic Integrated No NV NV No
Lead MG/KG 150 Action Level Yes NV NV No
Magnesium MG/KG NV None No NV 160000 No
Manganese MG/KG 180 Chronic Integrated No NV NV No
Mercury MG/KG 2.3 Chronic Integrated No NV NV No
Methoxychlor MG/KG 31 Chronic Integrated No 8 NV No
Methyl tert-butyl ether (MTBE) MG/KG 32 Cancer Integrated No NV NV No
Methylene chloride (Dichloromethane) MG/KG 9.1 Cancer Integrated No 0.001 NV No
Molybdenum MG/KG 39 Chronic Integrated No NV NV No
Motor oil MG/KG NV None No NV NV No
N-Nitroso-di-n-propylamine MG/KG 0.069 Cancer Integrated No 2E-6 NV No
N-Nitrosodiethylamine MG/KG 0.0032 Cancer Integrated No NV NV No
N-Nitrosodimethylamine MG/KG 0.0095 Cancer Integrated No NV NV No
N-Nitrosodiphenylamine MG/KG 99 Cancer Integrated No 0.06 NV No
N-Nitrosopyrrolidine MG/KG 0.23 Cancer Integrated No NV NV No
Naphthalene MG/KG 1.7 Cancer Integrated Yes 4.0 NV No
Nickel MG/KG 160 Chronic Integrated No 7 NV No
Nitrobenzene MG/KG 2 Chronic Integrated No 0.007 NV No
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Nitrogen, Ammonia MG/KG NV None No NV NV No
Nitrogen, Nitrate MG/KG NV None No NV NV No
Nitrogen, Nitrite MG/KG NV None No NV NV No
PBDE-100 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-138 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-153 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-154 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-17 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-183 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-190 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-28 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-47 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-66 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-71 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-85 MG/KG 0.043 Chronic Integrated No NV NV Yes
PBDE-99 MG/KG 0.043 Chronic Integrated No NV NV Yes
PCB 1016 MG/KG 0.39 Chronic Integrated No NV NV Yes
PCB 1221 MG/KG 0.11 Chronic Integrated No NV NV Yes
PCB 1232 MG/KG 0.11 Chronic Integrated No NV NV Yes
PCB 1242 MG/KG 0.11 Chronic Integrated No NV NV Yes
PCB 1248 MG/KG 0.11 Chronic Integrated No NV NV Yes
PCB 1254 MG/KG 0.11 Chronic Integrated No NV NV Yes
PCB 1260 MG/KG 0.11 Chronic Integrated No NV NV Yes
Pentachlorobenzene MG/KG 4.9 Chronic Integrated No NV NV No
Pentachloronitrobenzene MG/KG 1.9 Cancer Integrated No NV NV No
Pentachlorophenol MG/KG 3 Cancer Integrated No 0.001 NV No
Perchlorate MG/KG 0.78 Chronic Integrated No NV NV No
Phenanthrene MG/KG 230 Chronic Integrated No 210 NV Yes
Phenol MG/KG 1800 Chronic Integrated No 5 NV No
Potassium MG/KG NV None No NV 1000000 No
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Pronamide MG/KG 460 Chronic Integrated No NV NV No
Pyrene MG/KG 230 Chronic Integrated No 210 NV No
Pyridine MG/KG 6.1 Chronic Integrated No NV NV No
RDX MG/KG 4.4 Cancer Integrated No NV NV No
Selenium MG/KG 39 Chronic Integrated No 0.3 NV No
Silver MG/KG 39 Chronic Integrated No 2 NV No
Sodium MG/KG NV None No NV 630000 No
Stoddard solvent MG/KG NV None No NV NV No
Styrene MG/KG 440 Chronic Integrated No 0.2 NV No
Sulfide MG/KG 23 Chronic Integrated No NV NV No
TETRYL MG/KG 61 Chronic Integrated No NV NV No
TKN MG/KG NV None No NV NV No
Tetrachloroethene MG/KG 0.48 Cancer Integrated No 0.003 NV No
Tetrahydrofuran MG/KG 9.4 Cancer Integrated No NV NV No
Thallium MG/KG 0.52 Chronic Integrated No NV NV No
Toluene MG/KG 66 Chronic Integrated No 0.6 NV No
Toxaphene MG/KG 0.44 Cancer Integrated No 2 NV No
Tribromomethane (Bromoform) MG/KG 62 Cancer Integrated No 0.04 NV No
Tributyltin MG/KG NV None No NV NV No
Trichloroethene MG/KG 2.9 Cancer Integrated Yes 0.003 NV No
Trichlorofluoromethane MG/KG 39 Chronic Integrated No NV NV No
Vanadium MG/KG 7.8 Chronic Integrated No 300 NV No
Vinyl chloride (Chloroethene) MG/KG 0.079 Cancer Integrated No 0.0007 NV No
Zinc MG/KG 2300 Chronic Integrated No 620 NV No
alpha-BHC MG/KG 0.09 Cancer Integrated No 0.00003 NV No
alpha-Chlordane MG/KG 1.6 Cancer Integrated No 0.5 NV Yes
beta-BHC MG/KG 0.32 Cancer Integrated No 0.0001 NV No
bis(2-Chloroethoxy)methane MG/KG 0.22 Cancer Integrated No 0.00002 NV Yes
bis(2-Chloroethyl)ether MG/KG 0.22 Cancer Integrated No 0.00002 NV No
bis(2-Chloroisopropyl)ether MG/KG 2.9 Cancer Integrated No NV NV No
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bis(2-Ethylhexyl)phthalate MG/KG 35 Cancer Integrated No NV NV No
cis-1,2-Dichloroethene MG/KG 4.3 Chronic Integrated No 0.02 NV No
cis-1,3-Dichloropropene MG/KG 0.78 Cancer Integrated No 0.0002 NV Yes
delta-BHC MG/KG 0.32 Cancer Integrated No 0.0001 NV Yes
gamma-BHC (Lindane) MG/KG 0.44 Cancer Integrated No 0.0005 NV No
gamma-Chlordane MG/KG 1.6 Cancer Integrated No 0.5 NV Yes
m&p-Xylene MG/KG 27 Chronic Integrated No 10 NV Yes
n-Butylbenzene MG/KG 58 Chronic Integrated No NV NV No
n-Propylbenzene MG/KG 58 Chronic Integrated No NV NV No
o-Xylene MG/KG 27 Chronic Integrated No 10 NV Yes
sec-Butylbenzene MG/KG 45 Chronic Integrated No NV NV No
tert-Butylbenzene MG/KG 53 Chronic Integrated No NV NV No
trans-1,2-Dichloroethene MG/KG 6.9 Chronic Integrated No 0.03 NV No
trans-1,3-Dichloropropene MG/KG 0.78 Cancer Integrated No 0.0002 NV Yes

NOTES:
1 Residential Screening Values are based on the most recently published Region 9 PRGs (December 2004) and were obtained from the EPA Region 9 website.
2 Calculated assuming a child soil ingestion rate of 200 mg/day.
AI = Adequate Intake
DAF = Dilution Attenuation Factor
NV = No Value
PRG = preliminary remediation goal
RDA = Recommended Dietary Allowance



    

Analytical 
Method Analyte

Maximum 95th 
Percentile 

Background Value 
(mg/kg)  (1)

95th 
Percentile 

Background 
Value 

Source

# of 
Detects/N 
Samples

Range of 
Detected 
Results

# of Detected 
Results > 

Background

Is Maximum 
Detected Result 
Greater Than to 
Background?

Surface Soil (0-2 ft) 
EPA 6020A Aluminum 40000 1 10/10 8320 to 14000 0 No 
EPA 6020A Antimony 8.76 1,2,3 0/10 All NDs 0 No 
EPA 6020A Arsenic 17.2 3 10/10 0.970 to 28.4 1 Yes 
EPA 6020A Barium 435 1 10/10 63.2 to 103 0 No 
EPA 6020A Beryllium 1.52 1,2,3 10/10 0.121 to 0.289 0 No 
EPA 6020A Cadmium 1.58 1,2,3 6/10 0.106 to 0.414 0 No 
EPA 6020A Chromium (Total) 34.6 1 10/10 15.5 to 28.5 0 No 
EPA 6020A Cobalt 13.3 2,3 10/10 5.97 to 9.55 0 No 
EPA 6020A Copper 27.9 1 10/10 10.6 to 17.0 0 No 
EPA 6020A Iron 37000 1 10/10 12200 to 19300 0 No 
EPA 6020A Lead 29.1 2 10/10 2.94 to 74.9 1 Yes 
EPA 6020A Magnesium 11300 1 10/10 2810 to 5450 0 No 
EPA 6020A Manganese 688 2 10/10 146 to 293 0 No 
EPA 6020A Molybdenum 7.36 1,2,3 0/10 All NDs 0 No 
EPA 6020A Nickel 22.5 2 10/10 4.96 to 8.30 0 No 
EPA 6020A Selenium 0.8 4,5 0/10 All NDs 0 No 
EPA 6020A Silver 1.36 1,2,3 0/10 All NDs 0 No 
EPA 6020A Thallium 1.35 1,2,3 0/10 All NDs 0 No 
EPA 6020A Vanadium 102 1 10/10 34.0 to 73.6 0 No 
EPA 6020A Zinc 111 2 10/10 20.2 to 44.7 0 No 
EPA 7471A Mercury 0.1 5 0/10 All NDs 0 No 
Mixed Soil (0-10 ft) 
EPA 6020A Aluminum 40000 1 30/30 8320 to 26900 0 No 
EPA 6020A Antimony 8.76 1,2,3 2/30 1.66 to 6.21 0 No 
EPA 6020A Arsenic 17.2 3 30/30 0.970 to 28.4 1 Yes 
EPA 6020A Barium 435 1 30/30 57.1 to 216 0 No 
EPA 6020A Beryllium 1.52 1,2,3 27/30 0.118 to 0.289 0 No 
EPA 6020A Cadmium 1.58 1,2,3 19/30 0.106 to 1.63 1 Yes 
EPA 6020A Chromium (Total) 34.6 1 30/30 15.5 to 125 1 Yes 
EPA 6020A Cobalt 13.3 2,3 30/30 5.97 to 14.3 0 No 
EPA 6020A Copper 27.9 1 30/30 10.6 to 54.0 0 No 
EPA 6020A Iron 37000 1 30/30 12200 to 23700 0 No 
EPA 6020A Lead 29.1 2 30/30 1.19 to 74.9 6 Yes 
EPA 6020A Magnesium 11300 1 30/30 2810 to 11400 1 Yes 
EPA 6020A Manganese 688 2 30/30 135 to 340 0 No 
EPA 6020A Molybdenum 7.36 1,2,3,5 0/30 All NDs 0 No 
EPA 6020A Nickel 22.5 2 30/30 4.96 to 40.7 0 No 
EPA 6020A Selenium 0.8 4,5 0/30 All NDs 0 No 
EPA 6020A Silver 1.36 1,2,3,4,5 3/30 0.114 to 0.187 0 No 
EPA 6020A Thallium 1.71 2 0/30 All NDs 0 No 
EPA 6020A Vanadium 102 1 30/30 34.0 to 80.1 0 No 
EPA 6020A Zinc 111 3 30/30 19.7 to 181 2 Yes 
EPA 7471A Mercury 0.1 4 7/30 0.0382 to 0.181 3 Yes 

(1) The background data for is separated into two soil groups: 0-5 ft and 0 to 10 ft.  The maximum
95th percentile of these two groups is used in the screening. 
Bold indicates COPCs with maximum detected concentration that exceeds the background value.
95th Percentile Background Source Codes:

1  = Las Flores Basin (0-5 ft) 4  = Santa Margarita Basin (0-10 ft)
2  = Santa Margarita Basin (0-5 ft) 5  = San Luis Rey Basin (0-10 ft)
3  = San Luis Rey Basin (0-5 ft)

Source of background data:
IT Corporation, July 1997.  Marine Corps Base Camp Pendleton, California.  Remedial Investigation/Feasibility Study.
Remedial Investigation for Group D Sites.  Draft Final Volume 1. CLE-I01-01F301-B7-0045, CTO 0301, Revision 0.

Table A-3
Comparison of Site Concentrations of Metals in Soil with 95th Percentile 

IRP Site 27

Background Values from MCB Camp Pendleton Study
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Receptor: Industrial Worker Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Ingestion
Exposure Point: Sitewide RBSL: Industrial soil-ingest PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL   1000000     0.012 16 % 
Arsenic 8.95 95% UCL 0.300   30 100 %     
Manganese 247 95% UCL   25000     0.0099 13 % 
Vanadium 53.4 95% UCL   1000     0.053 71 % 
EPA 8015B
Diesel 33.2 95% UCL   
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 3.0E+01   0.075   
Cumulative Risk/Hazard Estimate (4) 3.0E-05  0.075  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-1
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Industrial Worker (Ingestion) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Industrial Worker Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Inhalation
Exposure Point: Sitewide RBSL: Industrial soil-inhal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL   9400000     0.0013 1.5 % 
Arsenic 8.95 95% UCL 1600   0.0056 100 %     
Manganese 247 95% UCL   94000     0.0026 3.0 % 
Vanadium 53.4 95% UCL             
EPA 8015B
Diesel 33.2 95% UCL   
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 5.6E-03   0.0039   
Cumulative Risk/Hazard Estimate (4) 5.6E-09  0.0039  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-2
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Industrial Worker (Inhalation) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Industrial Worker Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Dermal
Exposure Point: Sitewide RBSL: Industrial soil-dermal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL             
Arsenic 8.95 95% UCL 1.50   6.0 100 %     
Manganese 247 95% UCL             
Vanadium 53.4 95% UCL             
EPA 8015B
Diesel 33.2 95% UCL             
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 6.0E+00       
Cumulative Risk/Hazard Estimate (4) 6.0E-06    

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-3
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Industrial Worker (Dermal) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Industrial Worker Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: All Pathways
Exposure Point: Sitewide

Inhalation 
Ratio

Dermal 
Ratio

Ingestion 
Ratio

Sum of 
Ratios (3)

Inhalation 
Ratio

Dermal 
Ratio

Ingestion 
Ratio

Sum of 
Ratios (3)

Metals
Aluminum 11800 95% UCL         0.0013   0.012 0.013 
Arsenic 8.95 95% UCL 0.0056 6.0 30 3.6E+01         
Manganese 247 95% UCL         0.0026   0.0099 0.013 
Vanadium 53.4 95% UCL             0.053 0.053 
EPA 8015B
Diesel 33.2 95% UCL         
Motor oil 411 95% UCL                 
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL                 
Nitrogen, Ammonia 9.38 95% UCL                 
TKN 372 95% UCL          

Cumulative Risk/Hazard Ratio Total 3.6E+01       0.079 
Cumulative Risk/Hazard Estimate (4) 3.6E-05    0.079

 
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) The risk/hazard ratio for each pathway (ingestion, dermal and inhalation) is derived for each constituent by dividing the representative concentration 
by the pathway-specific RBSL (see previous tables).  The sum of the ratios is used to evaluate cumulative cancer and non-cancer effects from 
multiple constituents via all exposure pathways.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Table B-4
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Industrial Worker (All Pathways) 

Constituent Value Source

Non-cancer Hazard (2)Cancer Risk (1)
Risk/Hazard Ratio

Representative 
Concentration (mg/kg) 



Receptor: Industrial Worker Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Ingestion
Exposure Point: Sitewide RBSL: Industrial soil-ingest PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 200 20000 0.051 0.32 % 0.00051 0.19 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.170 31.0 0.36 2.3 % 0.0020 0.75 % 
Dieldrin 0.0232 95% UCL 0.180 51.0 0.13 0.82 % 0.00045 0.17 % 
Heptachlor epoxide 0.0644 95% UCL 0.310 13.0 0.21 1.3 % 0.0050 1.9 % 
PBDE-17 0.0530 95% UCL 0.320 7.20 0.17 1.1 % 0.0074 2.8 % 
PBDE-28 0.0286 95% UCL 0.320 7.20 0.089 0.57 % 0.0040 1.5 % 
PBDE-47 0.0110 95% UCL 0.320 7.20 0.034 0.22 % 0.0015 0.58 % 
PCB 1016 3.32 95% UCL 41.0 72.0 0.081 0.52 % 0.046 18 % 
PCB 1248 2.07 95% UCL 1.40 20.0 1.5 9.4 % 0.10 39 % 
PCB 1260 0.228 95% UCL 1.40 20.0 0.16 1.0 % 0.011 4.3 % 
Metals
Aluminum 14000 95% UCL   1000000     0.014 5.3 % 
Antimony 0.930 95% UCL   410     0.0023 0.86 % 
Arsenic 3.83 95% UCL 0.300   13 82 %     
Manganese 214 95% UCL   25000     0.0086 3.3 % 
Vanadium 56.2 95% UCL   1000     0.056 21 % 
EPA 8015B
Diesel 77.0 95% UCL   
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 0.950   0.11 0.73 %     

Cumulative Risk/Hazard Ratio Total 1.6E+01   0.26   
Cumulative Risk/Hazard Estimate (4) 1.6E-05  0.26  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-5

for the Industrial Worker (Ingestion) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Industrial Worker Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Inhalation
Exposure Point: Sitewide RBSL: Industrial soil-inhal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 1300000 130000000 0.0000078 0.27 % 0.000000078 0.000040 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 1100 200000 0.000056 1.9 % 0.00000031 0.00016 % 
Dieldrin 0.0232 95% UCL 1200 340000 0.000019 0.66 % 0.000000068 0.000035 % 
Heptachlor epoxide 0.0644 95% UCL 2100 87000 0.000031 1.1 % 0.00000074 0.00038 % 
PBDE-17 0.0530 95% UCL 2100 47000 0.000025 0.87 % 0.0000011 0.00057 % 
PBDE-28 0.0286 95% UCL 2100 47000 0.000014 0.47 % 0.00000061 0.00031 % 
PBDE-47 0.0110 95% UCL 2100 47000 0.0000052 0.18 % 0.00000023 0.00012 % 
PCB 1016 3.32 95% UCL 270000 470000 0.000012 0.42 % 0.0000071 0.0036 % 
PCB 1248 2.07 95% UCL 9400 130000 0.00022 7.6 % 0.000016 0.0081 % 
PCB 1260 0.228 95% UCL 9400 130000 0.000024 0.83 % 0.0000018 0.00089 % 
Metals
Aluminum 14000 95% UCL   9400000     0.0015 0.76 % 
Antimony 0.930 95% UCL             
Arsenic 3.83 95% UCL 1600   0.0024 82 %     
Manganese 214 95% UCL   94000     0.0023 1.2 % 
Vanadium 56.2 95% UCL             
EPA 8015B
Diesel 77.0 95% UCL   
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 1100   0.000098 3.4 %     

Cumulative Risk/Hazard Ratio Total 2.9E-03   0.0038   
Cumulative Risk/Hazard Estimate (4) 2.9E-09  0.0038  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-6

for the Industrial Worker (Inhalation) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Industrial Worker Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Dermal
Exposure Point: Sitewide RBSL: Industrial soil-dermal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 310 31000 0.033 0.66 % 0.00033 0.20 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.260 46.0 0.24 4.8 % 0.0013 0.83 % 
Dieldrin 0.0232 95% UCL 0.270 77.0 0.086 1.7 % 0.00030 0.19 % 
Heptachlor epoxide 0.0644 95% UCL 0.480 20.0 0.13 2.7 % 0.0032 2.0 % 
PBDE-17 0.0530 95% UCL 0.490 11.0 0.11 2.2 % 0.0048 3.0 % 
PBDE-28 0.0286 95% UCL 0.490 11.0 0.058 1.2 % 0.0026 1.6 % 
PBDE-47 0.0110 95% UCL 0.490 11.0 0.022 0.46 % 0.0010 0.62 % 
PCB 1016 3.32 95% UCL 44.0 77.0 0.075 1.5 % 0.043 27 % 
PCB 1248 2.07 95% UCL 1.50 22.0 1.4 28 % 0.094 58 % 
PCB 1260 0.228 95% UCL 1.50 22.0 0.15 3.1 % 0.010 6.4 % 
Metals
Aluminum 14000 95% UCL             
Antimony 0.930 95% UCL             
Arsenic 3.83 95% UCL 1.50   2.6 52 %     
Manganese 214 95% UCL             
Vanadium 56.2 95% UCL             
EPA 8015B
Diesel 77.0 95% UCL             
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 1.40   0.077 1.6 %     

Cumulative Risk/Hazard Ratio Total 4.9E+00   0.16   
Cumulative Risk/Hazard Estimate (4) 4.9E-06  0.16  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-7

for the Industrial Worker (Dermal) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Industrial Worker Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: All Pathways
Exposure Point: Sitewide

Constituent Value Source
Inhalation 

Ratio Dermal Ratio
Ingestion 

Ratio
Sum of Ratios 

(3)
Inhalation 

Ratio Dermal Ratio
Ingestion 

Ratio
Sum of Ratios 

(3)
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 0.0000078 0.033 0.051 8.4E-02 0.000000078 0.00033 0.00051 0.00084 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.000056 0.24 0.36 6.0E-01 0.00000031 0.0013 0.0020 0.0033 
Dieldrin 0.0232 95% UCL 0.000019 0.086 0.13 2.2E-01 0.000000068 0.00030 0.00045 0.00075 
Heptachlor epoxide 0.0644 95% UCL 0.000031 0.13 0.21 3.4E-01 0.00000074 0.0032 0.0050 0.0082 
PBDE-17 0.0530 95% UCL 0.000025 0.11 0.17 2.8E-01 0.0000011 0.0048 0.0074 0.012 
PBDE-28 0.0286 95% UCL 0.000014 0.058 0.089 1.5E-01 0.00000061 0.0026 0.0040 0.0066 
PBDE-47 0.0110 95% UCL 0.0000052 0.022 0.034 5.6E-02 0.00000023 0.0010 0.0015 0.0025 
PCB 1016 3.32 95% UCL 0.000012 0.075 0.081 1.6E-01 0.0000071 0.043 0.046 0.089 
PCB 1248 2.07 95% UCL 0.00022 1.4 1.5 2.9E+00 0.000016 0.094 0.10 0.19 
PCB 1260 0.228 95% UCL 0.000024 0.15 0.16 3.1E-01 0.0000018 0.010 0.011 0.021 
Metals
Aluminum 14000 95% UCL         0.0015   0.014 0.016 
Antimony 0.930 95% UCL             0.0023 0.0023
Arsenic 3.83 95% UCL 0.0024 2.6 13 1.6E+01         
Manganese 214 95% UCL         0.0023   0.0086 0.011 
Vanadium 56.2 95% UCL             0.056 0.056 
EPA 8015B
Diesel 77.0 95% UCL         
Motor oil 652 95% UCL         
Stoddard solvent 0.757 95% UCL                 
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL                 
Nitrogen, Ammonia 8.44 95% UCL                 
TKN 949 95% UCL                 
Hydrazine 0.108 95% UCL 0.000098 0.077 0.11 1.9E-01     

Cumulative Risk/Hazard Ratio Total 2.1E+01       0.42 
Cumulative Risk/Hazard Estimate (4) 2.1E-05    0.42

 
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) The risk/hazard ratio for each pathway (ingestion, dermal and inhalation) is derived for each constituent by dividing the representative concentration 
by the pathway-specific RBSL (see previous tables).  The sum of the ratios is used to evaluate cumulative cancer and non-cancer effects from 
multiple constituents via all exposure pathways.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Table B-8
Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)

for the Industrial Worker (All Pathways) 

Non-cancer Hazard (2)Cancer Risk (1)
Risk/Hazard Ratio

Representative Concentration 
(mg/kg) 



Receptor: Resident Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Ingestion
Exposure Point: Sitewide RBSL: Residential soil-ingest PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL   78000     0.15 16 % 
Arsenic 8.95 95% UCL 0.0670   130 100 %     
Manganese 247 95% UCL   1900     0.13 13 % 
Vanadium 53.4 95% UCL   78.0     0.68 71 % 
EPA 8015B
Diesel 33.2 95% UCL   
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 1.3E+02   0.97   
Cumulative Risk/Hazard Estimate (4) 1.3E-04  0.97  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-9
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Resident (Ingestion) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Resident Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Inhalation
Exposure Point: Sitewide RBSL: Residential soil-inhal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL   2900000     0.0041 1.4 % 
Arsenic 8.95 95% UCL 740   0.012 100 %     
Manganese 247 95% UCL   29000     0.0085 2.9 % 
Vanadium 53.4 95% UCL             
EPA 8015B
Diesel 33.2 95% UCL   
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 1.2E-02   0.013   
Cumulative Risk/Hazard Estimate (4) 1.2E-08  0.013  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-10
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Resident (Inhalation) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Resident Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: Dermal
Exposure Point: Sitewide RBSL: Residential soil-dermal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Metals
Aluminum 11800 95% UCL             
Arsenic 8.95 95% UCL 0.710   13 100 %     
Manganese 247 95% UCL             
Vanadium 53.4 95% UCL             
EPA 8015B
Diesel 33.2 95% UCL             
Motor oil 411 95% UCL             
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL             
Nitrogen, Ammonia 9.38 95% UCL             
TKN 372 95% UCL        

Cumulative Risk/Hazard Ratio Total 1.3E+01       
Cumulative Risk/Hazard Estimate (4) 1.3E-05    

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Value Source

Cancer Risk Non-cancer Hazard

Table B-11
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Resident (Dermal) 

Risk/Hazard Ratio
Representative 

Concentration (mg/kg) 
Cancer Risk 

RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) Constituent



Receptor: Resident Exposure Medium: Surface Soil
Source Medium: Surface Soil (0-2 ft) Exposure Route: All Pathways
Exposure Point: Sitewide

Inhalation 
Ratio

Dermal 
Ratio

Ingestion 
Ratio

Sum of 
Ratios (3)

Inhalation 
Ratio

Dermal 
Ratio

Ingestion 
Ratio

Sum of 
Ratios (3)

Metals
Aluminum 11800 95% UCL         0.0041   0.15 0.15 
Arsenic 8.95 95% UCL 0.012 13 130 1.4E+02         
Manganese 247 95% UCL         0.0085   0.13 0.14 
Vanadium 53.4 95% UCL             0.68 0.68 
EPA 8015B
Diesel 33.2 95% UCL   
Motor oil 411 95% UCL                 
Other Constituents
Nitrogen, Nitrate 3.66 95% UCL                 
Nitrogen, Ammonia 9.38 95% UCL                 
TKN 372 95% UCL          

Cumulative Risk/Hazard Ratio Total 1.4E+02       0.97
Cumulative Risk/Hazard Estimate (4) 1.4E-04    0.97

 
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) The risk/hazard ratio for each pathway (ingestion, dermal and inhalation) is derived for each constituent by dividing the representative concentration 
by the pathway-specific RBSL (see previous tables).  The sum of the ratios is used to evaluate cumulative cancer and non-cancer effects from 
multiple constituents via all exposure pathways.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Table B-12
Screening Level Cumulative Risk/Hazard Evaluation of Surface Soil (0-2 ft)

for the Resident (All Pathways) 

Constituent Value Source

Non-cancer Hazard (2)Cancer Risk (1)
Risk/Hazard Ratio

Representative 
Concentration (mg/kg) 



Receptor: Resident Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Ingestion
Exposure Point: Sitewide RBSL: Residential soil-ingest PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 46.0 1600 0.22 0.31 % 0.0063 0.19 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.0380 2.30 1.6 2.3 % 0.027 0.80 % 
Dieldrin 0.0232 95% UCL 0.0400 3.90 0.58 0.83 % 0.0059 0.18 % 
Heptachlor epoxide 0.0644 95% UCL 0.0700 1.00 0.92 1.3 % 0.064 1.9 % 
PBDE-17 0.0530 95% UCL 0.0720 0.550 0.74 1.1 % 0.096 2.9 % 
PBDE-28 0.0286 95% UCL 0.0720 0.550 0.40 0.57 % 0.052 1.6 % 
PBDE-47 0.0110 95% UCL 0.0720 0.550 0.15 0.22 % 0.020 0.60 % 
PCB 1016 3.32 95% UCL 9.10 5.50 0.36 0.52 % 0.60 18 % 
PCB 1248 2.07 95% UCL 0.320 1.60 6.5 9.3 % 1.3 39 % 
PCB 1260 0.228 95% UCL 0.320 1.60 0.71 1.0 % 0.14 4.2 % 
Metals
Aluminum 14000 95% UCL   78000     0.18 5.4 % 
Antimony 0.930 95% UCL   31.0     0.030 0.86 % 
Arsenic 3.83 95% UCL 0.0670   57 82 %     
Manganese 214 95% UCL   1900     0.11 3.4 % 
Vanadium 56.2 95% UCL   78.0     0.72 21 % 
EPA 8015B
Diesel 77.0 95% UCL   
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 0.210   0.51 0.74 %     

Cumulative Risk/Hazard Ratio Total 7.0E+01   3.4   
Cumulative Risk/Hazard Estimate (4) 7.0E-05  3.4  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-13

for the Resident (Ingestion) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Resident Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Inhalation
Exposure Point: Sitewide RBSL: Residential soil-inhal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 630000 41000000 0.000016 0.26 % 0.00000025 0.000038 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 520 62000 0.00012 1.9 % 0.00000099 0.00015 % 
Dieldrin 0.0232 95% UCL 550 100000 0.000042 0.67 % 0.00000023 0.000035 % 
Heptachlor epoxide 0.0644 95% UCL 970 27000 0.000066 1.1 % 0.0000024 0.00036 % 
PBDE-17 0.0530 95% UCL 990 14000 0.000054 0.85 % 0.0000038 0.00058 % 
PBDE-28 0.0286 95% UCL 990 14000 0.000029 0.46 % 0.0000020 0.00031 % 
PBDE-47 0.0110 95% UCL 990 14000 0.000011 0.18 % 0.00000079 0.00012 % 
PCB 1016 3.32 95% UCL 130000 140000 0.000026 0.41 % 0.000024 0.0036 % 
PCB 1248 2.07 95% UCL 4400 41000 0.00047 7.5 % 0.000050 0.0077 % 
PCB 1260 0.228 95% UCL 4400 41000 0.000052 0.83 % 0.0000056 0.00085 % 
Metals
Aluminum 14000 95% UCL   2900000     0.0048 0.74 % 
Antimony 0.930 95% UCL             
Arsenic 3.83 95% UCL 740   0.0052 83 %     
Manganese 214 95% UCL   29000     0.0074 1.1 % 
Vanadium 56.2 95% UCL             
EPA 8015B
Diesel 77.0 95% UCL   
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 520   0.00021 3.3 %     

Cumulative Risk/Hazard Ratio Total 6.3E-03   0.012   
Cumulative Risk/Hazard Estimate (4) 6.3E-09  0.012  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-14

for the Resident (Inhalation) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Resident Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: Dermal
Exposure Point: Sitewide RBSL: Residential soil-dermal PRG

Ratio (3)
% 

Contribution Ratio (3)
% 

Contribution
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 140 5600 0.072 0.70 % 0.0018 0.20 % 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.120 8.40 0.51 4.9 % 0.0073 0.82 % 
Dieldrin 0.0232 95% UCL 0.130 14.0 0.18 1.7 % 0.0017 0.19 % 
Heptachlor epoxide 0.0644 95% UCL 0.220 3.60 0.29 2.8 % 0.018 2.0 % 
PBDE-17 0.0530 95% UCL 0.230 2.00 0.23 2.2 % 0.027 3.0 % 
PBDE-28 0.0286 95% UCL 0.230 2.00 0.12 1.2 % 0.014 1.6 % 
PBDE-47 0.0110 95% UCL 0.230 2.00 0.048 0.46 % 0.0055 0.62 % 
PCB 1016 3.32 95% UCL 21.0 14.0 0.16 1.5 % 0.24 27 % 
PCB 1248 2.07 95% UCL 0.720 4.00 2.9 28 % 0.52 58 % 
PCB 1260 0.228 95% UCL 0.720 4.00 0.32 3.1 % 0.057 6.4 % 
Metals
Aluminum 14000 95% UCL             
Antimony 0.930 95% UCL             
Arsenic 3.83 95% UCL 0.710   5.4 52 %     
Manganese 214 95% UCL             
Vanadium 56.2 95% UCL             
EPA 8015B
Diesel 77.0 95% UCL             
Motor oil 652 95% UCL             
Stoddard solvent 0.757 95% UCL             
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL             
Nitrogen, Ammonia 8.44 95% UCL             
TKN 949 95% UCL             
Hydrazine 0.108 95% UCL 0.670   0.16 1.6 %     

Cumulative Risk/Hazard Ratio Total 1.0E+01   0.89   
Cumulative Risk/Hazard Estimate (4) 1.0E-05  0.89  

 
PRG = EPA Region 9 Preliminary Remediation Goal
RBSL = Risk-Based Screening Level
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) Ratio is derived by dividing the representative concentration by the RBSL.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)
Table B-15

for the Resident (Dermal) 

Risk/Hazard RatioRepresentative Concentration (mg/kg) 
Cancer Risk Non-cancer Hazard

Constituent Value Source

Cancer Risk 
RBSL (1) 
(mg/kg) 

Non-cancer 
Risk RBSL (2) 

(mg/kg) 



Receptor: Resident Exposure Medium: Mixed Soil
Source Medium: Mixed Soil (0-10 ft) Exposure Route: All Pathways
Exposure Point: Sitewide

Constituent Value Source
Inhalation 

Ratio Dermal Ratio
Ingestion 

Ratio
Sum of 

Ratios (3)
Inhalation 

Ratio Dermal Ratio
Ingestion 

Ratio
Sum of 

Ratios (3)
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate 10.1 95% UCL 0.000016 0.072 0.22 2.9E-01 0.00000025 0.0018 0.0063 0.0081 
Pesticides/PCBs
Aldrin 0.0614 95% UCL 0.00012 0.51 1.6 2.1E+00 0.00000099 0.0073 0.027 0.034 
Dieldrin 0.0232 95% UCL 0.000042 0.18 0.58 7.6E-01 0.00000023 0.0017 0.0059 0.0076 
Heptachlor epoxide 0.0644 95% UCL 0.000066 0.29 0.92 1.2E+00 0.0000024 0.018 0.064 0.082 
PBDE-17 0.0530 95% UCL 0.000054 0.23 0.74 9.7E-01 0.0000038 0.027 0.096 0.12 
PBDE-28 0.0286 95% UCL 0.000029 0.12 0.40 5.2E-01 0.0000020 0.014 0.052 0.066 
PBDE-47 0.0110 95% UCL 0.000011 0.048 0.15 2.0E-01 0.00000079 0.0055 0.020 0.026 
PCB 1016 3.32 95% UCL 0.000026 0.16 0.36 5.2E-01 0.000024 0.24 0.60 0.84 
PCB 1248 2.07 95% UCL 0.00047 2.9 6.5 9.4E+00 0.000050 0.52 1.3 1.8 
PCB 1260 0.228 95% UCL 0.000052 0.32 0.71 1.0E+00 0.0000056 0.057 0.14 0.20 
Metals
Aluminum 14000 95% UCL         0.0048   0.18 0.18 
Antimony 0.930 95% UCL             0.030 0.030 
Arsenic 3.83 95% UCL 0.0052 5.4 57 6.2E+01         
Manganese 214 95% UCL         0.0074   0.11 0.12 
Vanadium 56.2 95% UCL             0.72 0.72 
EPA 8015B
Diesel 77.0 95% UCL         
Motor oil 652 95% UCL                 
Stoddard solvent 0.757 95% UCL                 
Other Constituents
Nitrogen, Nitrate 2.40 95% UCL                 
Nitrogen, Ammonia 8.44 95% UCL                 
TKN 949 95% UCL                 
Hydrazine 0.108 95% UCL 0.00021 0.16 0.51 6.7E-01     

Cumulative Risk/Hazard Ratio Total 8.0E+01       4.3 
Cumulative Risk/Hazard Estimate (4) 8.0E-05    4.3

 
95% UCL = Upper Confidence Limit for the mean, using a 95% level of confidence.
(1) Based on a target cancer risk of 1 in 1,000,000.
(2) Based on a target hazard quotient of 1.
(3) The risk/hazard ratio for each pathway (ingestion, dermal and inhalation) is derived for each constituent by dividing the representative concentration 
by the pathway-specific RBSL (see previous tables).  The sum of the ratios is used to evaluate cumulative cancer and non-cancer effects from 
multiple constituents via all exposure pathways.
(4) For the cancer risk, the cumulative risk ratio total is multiplied by the target risk level of 1E-06 to derive the cumulative risk estimate. For the 
non-cancer hazard, the cumulative hazard ratio total is multiplied by the target hazard level of 1 to derive the cumulative hazard estimate.

Table B-16
Screening Level Cumulative Risk/Hazard Evaluation of Mixed Soil (0-10 ft)

for the Resident (All Pathways) 

Non-cancer Hazard (2)Cancer Risk (1)
Risk/Hazard Ratio

Representative Concentration 
(mg/kg) 



Table B-17  Comparison of Mixed Soils (0-10 ft bgl) with EPA SSLs (DAF = 1)

Analytical 
Method Constituent

# of 
Detects/

N 
Samples Units

Loc. of 
Max. Det.

Max. Det. 
Value

SSL 
(DAF=1)

# Dets > 
SSL

Mig. to 
GW 

COPC?
EPA 300.0 Nitrogen, Nitrate 23/30 MG/KG IR27B0101 5.07 NV NA No 
EPA 350.2 Nitrogen, Ammonia 28/30 MG/KG IR27B0503 18.1 NV NA No 
EPA 351.3 TKN 30/30 MG/KG IR27B0603 1040 NV NA No 
EPA 6020A Aluminum 30/30 MG/KG IR27B0903 26900 18.0 30 Yes 
EPA 6020A Antimony 2/30 MG/KG IR27B0202 6.21 0.300 2 Yes 
EPA 6020A Arsenic 30/30 MG/KG IR27B0201 28.4 0.290 30 Yes 
EPA 6020A Barium 30/30 MG/KG IR27B0402 216 82.0 21 Yes 
EPA 6020A Beryllium 27/30 MG/KG IR27B1001 0.289 3.00 0 No 
EPA 6020A Cadmium 19/30 MG/KG IR27B0602 1.63 0.400 11 Yes 
EPA 6020A Calcium 30/30 MG/KG IR27B0202 5730 NV NA No 
EPA 6020A Chromium (Total) 30/30 MG/KG IR27B1003 125 2.00 30 Yes 
EPA 6020A Cobalt 30/30 MG/KG IR27B1003 14.3 33.0 0 No 
EPA 6020A Copper 30/30 MG/KG IR27B0302 54.0 52.0 1 Yes 
EPA 6020A Iron 30/30 MG/KG IR27B0203 23700 NV NA No 
EPA 6020A Lead 30/30 MG/KG IR27B0301 74.9 0.150 30 Yes 
EPA 6020A Magnesium 30/30 MG/KG IR27B1003 11400 NV NA No 
EPA 6020A Manganese 30/30 MG/KG IR27B0903 340 2.50 30 Yes 
EPA 6020A Nickel 30/30 MG/KG IR27B1003 40.7 7.00 23 Yes 
EPA 6020A Potassium 30/30 MG/KG IR27B0402 4280 NV NA No 
EPA 6020A Silver 3/30 MG/KG IR27B0102 0.187 2.00 0 No 
EPA 6020A Sodium 29/30 MG/KG IR27B1003 1420 NV NA No 
EPA 6020A Vanadium 30/30 MG/KG IR27B0703 80.1 300 0 No 
EPA 6020A Zinc 30/30 MG/KG IR27B0102 181 620 0 No 
EPA 7196A Chromium, hexavalent 5/30 MG/KG IR27B0602 3.31 2.00 1 Yes 
EPA 7471A Mercury 7/30 MG/KG IR27B0103 0.181 0.100 3 Yes 
EPA 8015B Diesel 17/30 MG/KG IR27B0203 550 NV NA No 
EPA 8015B Motor oil 17/30 MG/KG IR27B0203 4800 NV NA No 
EPA 8015B Stoddard solvent 2/29 MG/KG IR27B0202 1.00 NV NA No 
EPA 8081A 4,4'-DDD 4/30 MG/KG IR27B0302 0.0130 0.800 0 No 
EPA 8081A 4,4'-DDE 10/30 MG/KG IR27B0203 0.140 3.00 0 No 
EPA 8081A 4,4'-DDT 7/30 MG/KG IR27B0203 0.220 2.00 0 No 
EPA 8081A Aldrin 5/30 MG/KG IR27B0202 0.400 0.0200 2 Yes 
EPA 8081A Dieldrin 10/30 MG/KG IR27B0203 0.160 0.000200 10 Yes 
EPA 8081A Endosulfan sulfate 4/30 MG/KG IR27B0102 0.00470 0.900 0 No 
EPA 8081A Endrin 3/30 MG/KG IR27B0903 0.0160 0.0500 0 No 
EPA 8081A Endrin aldehyde 6/30 MG/KG IR27B0203 0.110 0.0500 1 Yes 
EPA 8081A Endrin ketone 7/30 MG/KG IR27B0102 0.0190 0.0500 0 No 
EPA 8081A Heptachlor 1/30 MG/KG IR27B0603 0.000670 1.00 0 No 
EPA 8081A Heptachlor epoxide 7/30 MG/KG IR27B0203 0.440 0.0300 4 Yes 
EPA 8081A Hexachlorobenzene (HCB) 4/30 MG/KG IR27B0202 0.0640 0.100 0 No 
EPA 8081A alpha-BHC 7/30 MG/KG IR27B0302 0.00420 0.0000300 7 Yes 
EPA 8081A alpha-Chlordane 4/30 MG/KG IR27B0301 0.0790 0.500 0 No 
EPA 8081A beta-BHC 3/30 MG/KG IR27B0302 0.0140 0.000100 3 Yes 
EPA 8081A gamma-BHC (Lindane) 5/30 MG/KG IR27B0202 0.110 0.000500 5 Yes 
EPA 8081A gamma-Chlordane 6/30 MG/KG IR27B0902 0.00820 0.500 0 No 
EPA 8082 PBDE-100 1/30 MG/KG IR27B0101 0.00360 0.0000980 1 Yes 
EPA 8082 PBDE-138 2/30 MG/KG IR27B0503 0.00230 0.0000980 2 Yes 
EPA 8082 PBDE-153 1/30 MG/KG IR27B0103 0.00260 0.0000980 1 Yes 
EPA 8082 PBDE-154 2/30 MG/KG IR27B0103 0.00580 0.0000980 2 Yes 
EPA 8082 PBDE-17 11/30 MG/KG IR27B0203 0.490 0.0000980 11 Yes 
EPA 8082 PBDE-183 1/30 MG/KG IR27B0601 0.00960 0.0000980 1 Yes 
EPA 8082 PBDE-28 7/30 MG/KG IR27B0203 0.250 0.0000980 7 Yes 
EPA 8082 PBDE-47 2/30 MG/KG IR27B0203 0.0510 0.0000980 2 Yes 
EPA 8082 PBDE-66 1/30 MG/KG IR27B0103 0.00180 0.0000980 1 Yes 
EPA 8082 PBDE-71 3/30 MG/KG IR27B0302 0.0140 0.0000980 3 Yes 
EPA 8082 PBDE-99 2/30 MG/KG IR27B0302 0.0220 0.0000980 2 Yes 
EPA 8082 PCB 1016 6/30 MG/KG IR27B0203 21.0 1.60 3 Yes 
EPA 8082 PCB 1248 11/30 MG/KG IR27B0203 14.0 1.60 3 Yes 
EPA 8082 PCB 1254 1/30 MG/KG IR27B0503 0.0800 1.60 0 No 
EPA 8082 PCB 1260 9/30 MG/KG IR27B0203 1.50 1.60 0 No 

EPA 8270C bis(2-Ethylhexyl)phthalate 6/30 MG/KG IR27B0502 100 540 0 No 
EPA 8270C SIM Benzo(a)anthracene 2/30 MG/KG IR27B0903 0.0270 0.0800 0 No 
EPA 8270C SIM Benzo(a)pyrene 1/30 MG/KG IR27B0903 0.0300 0.400 0 No 
EPA 8270C SIM Benzo(b)fluoranthene 1/30 MG/KG IR27B0903 0.0410 0.200 0 No 
EPA 8270C SIM Benzo(g,h,i)perylene 2/30 MG/KG IR27B0903 0.0210 210 0 No 
EPA 8270C SIM Fluoranthene 2/30 MG/KG IR27B0903 0.0590 210 0 No 
EPA 8270C SIM Pentachlorophenol 1/30 MG/KG IR27B0402 0.0300 0.00100 1 Yes 
EPA 8270C SIM Phenanthrene 2/30 MG/KG IR27B0903 0.0360 210 0 No 
EPA 8270C SIM Pyrene 2/30 MG/KG IR27B0903 0.0610 210 0 No 

SM 1385 Hydrazine 7/30 MG/KG IR27B0103 0.221 0.00000450 7 Yes 
 
Bold indicates exceedance of EPA SSL (DAF = 1).
SSL = soil screening level
COPC = Constituent of Potential Concern
NA = Not Analyzed
NV = No Value
USEPA Region 9 PRGs for the most recent year published (10/2004) were obtained from the USEPA Region 9 website.



 

Analytical 
Method Analyte

95% UCL (Site/ 
Data Group)

# of 
Borehole 
Locations

Loc. of Max 
Borehole Avg.

Max. Borehole 
Avg. (mg/kg)

SSL 
(DAF=1) 
(mg/kg)

# of 
Borehole 

Avg. > SSL

Is 95% 
UCL > 
SSL?

EPA 6020A Aluminum 14000 10 IR27B10 17300 18 10 Yes 
EPA 6020A Antimony 0.930 10 IR27B02 2.71 0.3 1 Yes 
EPA 6020A Arsenic 3.83 10 IR27B02 10.8 0.29 10 Yes 
EPA 6020A Barium 106 10 IR27B04 148 82 8 Yes 
EPA 6020A Cadmium 0.503 10 IR27B06 0.69 0.4 4 Yes 
EPA 6020A Chromium (Total) 43.5 10 IR27B10 76 2 10 Yes 
EPA 6020A Copper 26.0 10 IR27B03 40.4 52 0 No 
EPA 6020A Lead 34.2 10 IR27B03 53.9 0.15 10 Yes 
EPA 6020A Manganese 214 10 IR27B09 224 2.5 10 Yes 
EPA 6020A Nickel 12.4 10 IR27B10 23.2 7 9 Yes 
EPA 7196A Chromium, hexavalent 0.634 10 IR27B06 1.69 2 0 No 
EPA 7471A Mercury 0.0894 10 IR27B01 0.112 0.1 1 No 
EPA 8081A Aldrin 0.0614 10 IR27B02 0.271 0.02 1 Yes 
EPA 8081A Dieldrin 0.0232 10 IR27B02 0.0852 0.0002 10 Yes 
EPA 8081A Endrin aldehyde 0.0179 10 IR27B02 0.0645 0.05 1 No 
EPA 8081A Heptachlor epoxide 0.0644 10 IR27B02 0.271 0.03 1 Yes 
EPA 8081A alpha-BHC 0.00946 10 IR27B02 0.0228 0.00003 10 Yes 
EPA 8081A beta-BHC 0.0101 10 IR27B02 0.0228 0.0001 10 Yes 
EPA 8081A gamma-BHC (Lindane) 0.0219 10 IR27B02 0.081 0.0005 10 Yes 
EPA 8082 PBDE-100 0.0101 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-138 0.00974 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-153 0.00945 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-154 0.0100 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-17 0.0530 10 IR27B02 0.172 0.000098 10 Yes 
EPA 8082 PBDE-183 0.0101 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-28 0.0286 10 IR27B02 0.0923 0.000098 10 Yes 
EPA 8082 PBDE-47 0.0110 10 IR27B02 0.026 0.000098 10 Yes 
EPA 8082 PBDE-66 0.00999 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-71 0.00999 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PBDE-99 0.0104 10 IR27B02 0.016 0.000098 10 Yes 
EPA 8082 PCB 1016 3.32 10 IR27B02 13.7 1.6 2 Yes 
EPA 8082 PCB 1248 2.07 10 IR27B02 8.38 1.6 1 Yes 

EPA 8270C SIM Pentachlorophenol 0.0822 10 IR27B02 0.213 0.001 10 Yes 
SM 1385 Hydrazine 0.108 10 IR27B02 0.129 4.5E-6 10 Yes 

Note:  These COPCs are identified on Table B-17.

Table B-18
Evaluation of Migration from Soil to Groundwater (0-10 ft bgl) for Identified COPCs



Table B-19  Comparison of Deep Soils (>10 ft bgl) with EPA SSLs (DAF = 1)

Analytical 
Method Constituent

# of 
Detects/

N 
Samples Units

Loc. of 
Max. Det.

Max. Det. 
Value

SSL 
(DAF=1)

# Dets > 
SSL

Mig. to 
GW 

COPC?
EPA 300.0 Nitrogen, Nitrate 5/7 MG/KG IR27B0404 3.50 NV NA No 
EPA 350.2 Nitrogen, Ammonia 7/7 MG/KG IR27B0504 10.7 NV NA No 
EPA 351.3 TKN 7/7 MG/KG IR27B11 446 NV NA No 
EPA 6020A Aluminum 7/7 MG/KG IR27B0604 17400 18.0 7 Yes 
EPA 6020A Arsenic 7/7 MG/KG IR27B11 1.88 0.290 7 Yes 
EPA 6020A Barium 7/7 MG/KG IR27B0604 233 82.0 5 Yes 
EPA 6020A Beryllium 4/7 MG/KG IR27B0904 0.200 3.00 0 No 
EPA 6020A Cadmium 5/7 MG/KG IR27B0904 0.353 0.400 0 No 
EPA 6020A Calcium 7/7 MG/KG IR27B0604 5980 NV NA No 
EPA 6020A Chromium (Total) 7/7 MG/KG IR27B0604 67.3 2.00 7 Yes 
EPA 6020A Cobalt 7/7 MG/KG IR27B0704 12.1 33.0 0 No 
EPA 6020A Copper 7/7 MG/KG IR27B0704 49.5 52.0 0 No 
EPA 6020A Iron 7/7 MG/KG IR27B11 20800 NV NA No 
EPA 6020A Lead 7/7 MG/KG IR27B12 12.0 0.150 7 Yes 
EPA 6020A Magnesium 7/7 MG/KG IR27B0704 9030 NV NA No 
EPA 6020A Manganese 7/7 MG/KG IR27B11 265 2.50 7 Yes 
EPA 6020A Molybdenum 2/7 MG/KG IR27B12 0.921 3.70 0 No 
EPA 6020A Nickel 7/7 MG/KG IR27B0704 15.7 7.00 5 Yes 
EPA 6020A Potassium 7/7 MG/KG IR27B0704 6540 NV NA No 
EPA 6020A Silver 1/7 MG/KG IR27B12 0.121 2.00 0 No 
EPA 6020A Sodium 7/7 MG/KG IR27B0604 1030 NV NA No 
EPA 6020A Thallium 2/7 MG/KG IR27B12 0.339 0.140 2 Yes 
EPA 6020A Vanadium 7/7 MG/KG IR27B0704 67.4 300 0 No 
EPA 6020A Zinc 7/7 MG/KG IR27B12 107 620 0 No 
EPA 7196A Chromium, hexavalent 1/7 MG/KG IR27B0604 3.18 2.00 1 Yes 
EPA 7471A Mercury 1/7 MG/KG IR27B12 0.0373 0.100 0 No 
EPA 8015B Diesel 5/7 MG/KG IR27B0404 52.0 NV NA No 
EPA 8015B Motor oil 6/7 MG/KG IR27B12 170 NV NA No 
EPA 8015B Stoddard solvent 2/7 MG/KG IR27B12 3.00 NV NA No 
EPA 8081A 4,4'-DDD 1/7 MG/KG IR27B12 0.00190 0.800 0 No 
EPA 8081A 4,4'-DDE 3/7 MG/KG IR27B11 0.00960 3.00 0 No 
EPA 8081A 4,4'-DDT 1/7 MG/KG IR27B12 0.00620 2.00 0 No 
EPA 8081A Dieldrin 2/7 MG/KG IR27B0904 0.00440 0.000200 2 Yes 
EPA 8081A Endosulfan sulfate 1/7 MG/KG IR27B0504 0.00310 0.900 0 No 
EPA 8081A Endrin 1/7 MG/KG IR27B0904 0.00150 0.0500 0 No 
EPA 8081A Endrin aldehyde 2/7 MG/KG IR27B12 0.00220 0.0500 0 No 
EPA 8081A Endrin ketone 2/7 MG/KG IR27B0504 0.00450 0.0500 0 No 
EPA 8081A Heptachlor 2/7 MG/KG IR27B12 0.00170 1.00 0 No 
EPA 8081A Heptachlor epoxide 2/7 MG/KG IR27B0504 0.00750 0.0300 0 No 
EPA 8081A Hexachlorobenzene (HCB) 2/7 MG/KG IR27B0904 0.00300 0.100 0 No 
EPA 8081A alpha-BHC 2/7 MG/KG IR27B11 0.00170 0.0000300 2 Yes 
EPA 8081A alpha-Chlordane 1/7 MG/KG IR27B12 0.110 0.500 0 No 
EPA 8081A beta-BHC 2/7 MG/KG IR27B12 0.00700 0.000100 2 Yes 
EPA 8081A delta-BHC 1/7 MG/KG IR27B12 0.0180 0.000100 1 Yes 
EPA 8081A gamma-Chlordane 4/7 MG/KG IR27B12 0.0970 0.500 0 No 
EPA 8082 PBDE-138 1/7 MG/KG IR27B0504 0.00380 0.0000980 1 Yes 
EPA 8082 PBDE-154 1/7 MG/KG IR27B0904 0.0140 0.0000980 1 Yes 
EPA 8082 PBDE-17 4/7 MG/KG IR27B0904 0.0170 0.0000980 4 Yes 
EPA 8082 PBDE-183 2/7 MG/KG IR27B0904 0.0170 0.0000980 2 Yes 
EPA 8082 PBDE-190 1/7 MG/KG IR27B12 0.000940 0.0000980 1 Yes 
EPA 8082 PBDE-28 2/7 MG/KG IR27B0904 0.00610 0.0000980 2 Yes 
EPA 8082 PBDE-66 1/7 MG/KG IR27B12 0.00110 0.0000980 1 Yes 
EPA 8082 PBDE-71 1/7 MG/KG IR27B0504 0.00130 0.0000980 1 Yes 
EPA 8082 PBDE-85 1/7 MG/KG IR27B0504 0.00100 0.0000980 1 Yes 
EPA 8082 PCB 1016 3/7 MG/KG IR27B0904 0.320 1.60 0 No 
EPA 8082 PCB 1248 3/7 MG/KG IR27B0904 0.350 1.60 0 No 
EPA 8082 PCB 1260 2/7 MG/KG IR27B0904 0.0510 1.60 0 No 

EPA 8260B 1,2,4-Trimethylbenzene 1/7 MG/KG IR27B12 0.00220 0.28 0 No 
EPA 8260B 1,4-Dichlorobenzene 1/7 MG/KG IR27B0504 0.0110 0.100 0 No 
EPA 8260B Benzene 2/7 MG/KG IR27B11 0.0800 0.00200 2 Yes 
EPA 8270C 4-Chloroaniline (p-Chloroaniline) 2/7 MG/KG IR27B11 0.0800 0.0300 2 Yes 
EPA 8270C bis(2-Ethylhexyl)phthalate 2/7 MG/KG IR27B12 0.280 540 0 No 

SM 1385 Hydrazine 2/7 MG/KG IR27B0504 0.171 0.00000450 2 Yes 
 
Bold indicates exceedance of EPA SSL (DAF = 1).
SSL = soil screening level
COPC = Constituent of Potential Concern
NA = Not Analyzed
NV = No Value
USEPA Region 9 PRGs for the most recent year published (10/2004) were obtained from the USEPA Region 9 website.
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EXECUTIVE SUMMARY 

This report documents the results of a screening-level ecological risk assessment 

(SLERA) performed for Installation Restoration Program (IRP) Site 27 located at Naval 

Weapons Station (NAVWPNSTA) Seal Beach Detachment Fallbrook (NAVWPNSTA 

Seal Beach Det. Fallbrook), Fallbrook, California (Figure 1-1). This SLERA was 

performed as part of a Site Inspection (SI) at IRP Site 27. This SLERA was conducted to 

determine whether one or more chemicals or constituents detected in soil at IRP Site 27 

cause unacceptable risk and warranted further evaluation with respect to terrestrial 

ecological receptors (including the threatened/endangered species: Stephens’ kangaroo 

rat, Dipodomys stephensi, and California gnatcatcher, Polioptila californica). The IRP 

Site 27 encompassed an area of approximately 1,000 feet by 300 feet.  The entire site 

provides potential ecological habitat with a permeable surface area totaling 

approximately 7 acres.  This SLERA was focused on evaluation of surface soil collected 

from 0 to 2 feet (ft) below grade level (bgl). 

The SLERA activities for IRP Site 27 were conducted under the Ecological Risk 

Assessment Guidance for Superfund:  Process for Designing and Conducting Ecological 

Risk Assessments (U.S. Environmental Protection Agency [EPA], June 1997).  The EPA 

(June 1997) guidance document (Ecological Risk Assessment Guidance for Superfund), 

referred to as ERAGS, describes an eight-step process.  The SLERA portion of the eight-

step process (i.e., steps 1 and 2 of the 8-step process) is presented in this document.  

Metals, semivolatile organic constituents (SVOCs), polychlorinated biphenyls (PCBs), 

polybrominated diphenyl ethers (PBDEs) were detected and identified as chemicals of 

potential concern (COPCs).   

Potential risk to the community-level receptors could not be determined due to the lack of 

screening values for several metals, PBDEs, PCBs (soil invertebrates only), pesticides, 

and hydrazine.  Several metals pose a risk to community-level receptors: aluminum, 

arsenic, chromium, lead, and vanadium exceeded their plant screening values and 
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chromium exceeded its soil invertebrate screening value; however the presence of 

vegetation belies the risk to plants and all metal concentrations except arsenic and lead 

maximum concentrations were below background upper tolerance limit (UTLs).  

No observable adverse effect level (NOAEL)-based hazard quotients (HQs) were above 

one at IRP Site 27 for upper trophic level receptors for several inorganics.  However, the 

only inorganics with maximum detected concentrations to exceed background UTLs were 

arsenic and lead, which only exceeded background at their maximum detected locations.  

Based upon a comparison of maximum concentration NOAEL-based HQs and 

background NOAEL-based HQs, the majority or risk from these metals is attributable to 

background.  Based on the 95% upper confidence levels (UCL) NOAEL-based HQs, 

arsenic and lead still had NOAEL-based HQs above one (maximum 95% UCL NOAEL-

based HQs of 7.0 and 6.6, respectively, for the California gnatcatcher), but they were 

much reduced from the maximum NOAEL-based HQs (maximum concentration 

NOAEL-based HQs of 22 and 38, respectively, for the California gnatcatcher). Single 

arsenic and lead locations above background are unlikely to cause substantive ecological 

risk.   

NOAEL-based HQs were above one at IRP Site 27 for upper trophic level receptors for 

alpha-chlordane, 4,4’-DDT, PCB-1016, and PCB-1260.  Based on the 95% UCL 

NOAEL-based HQs, the organics with 95% UCL NOAEL-based HQs above one were 

4,4’-DDT (2.5 for the California gnatcatcher), PCB-1016 (ranging from 1.9 for the 

coyote to 3.8 for the California gnatcatcher), and PCB-1260 (ranging from 1.3 for the 

coyote to 2.6 for the California gnatcatcher).  PCBs and 4,4’-DDT are not widespread 

contaminants because exposure is limited to only one out of ten sample locations 

(IR27B0301).  It is unlikely that COPCs detected at only one location would pose a 

substantive ecological risk to wildlife.   

No source area was identified that would continue to cause ecological exposure.  

Contamination has been in place since the 1970s and will not be transported elsewhere 
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due to the lack of surface water and presence of vegetation cover that reduces the 

mobility of detected constituents in soil.  The data indicate limited exposure; single 

detections or single locations above background are unlikely to cause substantive 

ecological risk.  Additionally, the SLERA did not take into consideration actual diets (the 

SLERA assumed a diet composed entirely of the most contaminated dietary item), 

bioavailability (the SLERA assumed 100% bioavailability), metabolic processes, or area 

use factors (AUFs), which would reduce the risk calculations.  Based on the SLERA 

weight-of-evidence evaluation, no further ecological action is recommended for IRP Site 

27. 
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ACRONYMS AND ABBREVIATIONS 

 
AUF   area use factor 
ATSDR  Agency for Toxic Substances and Disease Registry 
 
bgl   below ground level 
 
CAGN   California gnatcatcher 
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CSM   conceptual site model 
 
EC   Environment Canada 
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ECO-SSL  ecological soil screening level 
EPA   U.S. Environmental Protection Agency 
ERAGS  Ecological Risk assessment Guidance for Superfund 
 
ft   feet, foot 
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IAS   initial assessment study 
IRP   Installation Restoration Program 
 
km   kilometer 
 
LBV   Least Bell’s vireo  
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LOAEL  lowest observed adverse effect level 
 
MATC   maximum acceptable toxicant concentration 
MARRS  MARRS Services, Inc. 
MTL   maximum tolerable level   
mg/kg   milligrams per kilogram 
 
NAS   National Academy of Sciences  
NAVWPNSTA Naval Weapons Station 
NEESA  Naval Energy and Environmental Support Activity 
NFESC  Naval Facilities Engineering Service Center 
NIEHS   National Institute of Environmental Health Sciences 
NOAEL  no observable adverse effect level 
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ACRONYMS AND ABBREVIATIONS (Continued) 
 
NRC   National Research Council 
 
ORNL   Oak Ridge National Laboratory 
 
PBDE   polybrominated diphenyl ether 
PBT   persistent, bioaccumulative, and toxic 
PCB   polychlorinated biphenyl 
PCP   pentachlorophenol 
 
RAGS   Risk Assessment Guidance for Superfund 
RCRA   Resource Conservation and Recovery Act 
RI   remedial investigation 
 
SKR    Stephens’ kangaroo rat  
SLERA  screening-level ecological risk assessment 
SQG   soil screening guideline  
SVOC   semi volatile organic compound  
 
TRV   toxicity reference values 
 
UCL    upper confidence level 
USAF    United States Air Force 
UTL   upper tolerance limit 
 
VOC   volatile organic compound 
 
WHO   World Health Organization 
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1.0 INTRODUCTION 

This report documents the results of a screening-level ecological risk assessment 

(SLERA) performed for Installation Restoration Program (IRP) Site 27 located at Naval 

Weapons Station (NAVWPNSTA) Seal Beach Detachment Fallbrook (NAVWPNSTA 

Seal Beach Det. Fallbrook), Fallbrook, California (Figure 1-1). This SLERA was 

performed as part of a Site Inspection (SI) at IRP Site 27. This SLERA was conducted to 

determine whether one or more chemicals or constituents detected in soil at IRP Site 27 

cause unacceptable risk and warranted further evaluation with respect to ecological 

receptors.  The IRP Site 27 encompassed an area of approximately 1,000 feet by 300 feet.  

The entire site provides potential ecological habitat with a permeable surface area totaling 

approximately 7 acres.  This SLERA was focused on evaluation of surface soil collected 

from 0 to 2 feet (ft) below grade level (bgl). 

IRP Site 27 is referred to as the Eucalyptus Grove Landfill near Building 366. IRP Site 

27 was the station landfill from the late 1960s to 1974 before NAVWPNSTA Seal Beach 

Det. Fallbrook began contracting for refuse disposal off of the Station.  IRP Site 27 is 

located approximately 700 feet southwest of Building 366 (Figure 1-1).  Approximately 

20 to 30 dumpsters of refuse a week were disposed of at the landfill.  The total volume of 

refuse in the landfill is about 24,000 cubic yards.  Small quantities of hazardous wastes 

were disposed of with the refuse.  Types of hazardous wastes included empty paint cans 

with dried paint residues, fluorescent lights, fluorescent light ballasts, spent silica 

sandblast grit containing paint chips, paint booth residue, rags with solvent residue 

(methyl ethyl ketone, isopropyl alcohol, stoddard solvent, and toluene), used paint 

brushes and asbestos.  Metal banding and pallets (potentially treated with 

pentachlorophenol [PCP]) were also disposed of at IRP Site 27. It is reported that the 

bulk of the pallets disposed of at NAVWPNSTA Seal Beach Det. Fallbrook were not 

treated with PCP. Pallets were only PCP-dipped if they were destined for overseas 

shipments. In addition, no ordnance was disposed of at the landfill, however, explosive 

ordnance has been found west of Building 366 during brush fires (Naval Energy and 

Environmental Support Activity [NEESA], 1990). 
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The landfill was closed in 1974 and the bulldozer operator, who covered the landfill, 

planted several small eucalyptus trees around the fill area.  During the initial assessment 

study (IAS) visit in 1985, the eucalyptus trees appeared to be fully grown and mark the 

location of IRP Site 27 (NEESA, 1990). 
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2.0 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT PROCESS 

The SLERA activities for IRP Site 27 were conducted under the Ecological Risk 

Assessment Guidance for Superfund:  Process for Designing and Conducting Ecological 

Risk Assessments (U.S. Environmental Protection Agency [EPA], June 1997).  The EPA 

(June 1997) guidance document (Ecological Risk Assessment Guidance for Superfund), 

referred to as ERAGS, describes an eight-step process.  The SLERA portion of the eight-

step process (i.e., steps 1 and 2 of the 8-step process) is presented in this document.  The 

EPA intended the SLERA portion of the 8-step process to be conservative, and this 

SLERA was prepared in conformity with EPA’s intent.  Conservative measures 

incorporated in this SLERA included: 

• The use of maximum detected constituent concentrations in soil; 

• An assumption that the receptors would receive all of their dietary 

requirements within IRP Site 27; 

• An assumption that all constituents were 100% bioavailable; 

• An assumption that ecological receptors having more than one dietary 

component of the total diet (e.g., an omnivorous animal that feeds on plant 

matter and on animal matter) received all of their dietary exposure from 

the dietary component containing the highest concentrations of 

constituents; 

• An assumption that conservative toxicity values available from the open 

literature (i.e., no observed adverse effect level-based toxicity values) 

were representative of toxicity potential to both individual wildlife species 

and to wildlife communities; and  

• Use of conservative benchmarks found for evaluation of impacts on 

community level receptors (e.g., plant or invertebrate community) from 

exposure to chemicals of potential concern (COPCs). 



 

Final Screening Level Ecological Risk Assessment 4 February 2009 
IRP Site 27 
NAVWPNSTA Seal Beach Det. Fallbrook 

Use of these key conservative assumptions in calculation of risk to wildlife receptors 

resulted in the identification of a number of constituents (primarily inorganic 

constituents) that pose a potential risk to wildlife.  Note that soil background comparisons 

are not conducted at the data reduction stage of the general EPA risk assessment process 

to distinguish those constituents that are present at concentrations representative of area 

background from those that are present as a result of a release.  However, comparison of 

site concentrations to background values is conducted in the uncertainty analysis used in 

the weight-of-evidence evaluation. 
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3.0 SCREENING LEVEL PROBLEM FORMULATION AND ECOLOGICAL 

EFFECTS EVALUATION 

Problem formulation is the first phase of the SLERA and establishes the goal, breadth, 

and focus of the assessment.  It is a systematic planning step that identifies the major 

factors, such as affected property size and ecology, identity and distribution of ecological 

COPCs, any potential ecological receptors, to be considered in the assessment, and is 

linked to the regulatory and policy context of the assessment (EPA, June 1997). 

3.1 Identification of Environmental Setting and Ecological COPCS 

3.1.1  Ecological Setting 

Figure 1-1 shows the location of IRP Site 27.  The site has been left undisturbed since it 

was closed in 1974. Upon closures several small eucalyptus trees were planted over the 

top of the southern portion of the landfill.  At the present time the eucalyptus trees are 

mature and appear to be thriving. Vegetation across the rest of the landfill consists of 

coastal sage scrub and dense patches of non-native annual species such as Erodium sp., 

Brassica sp., and Bromus sp. 

3.1.2 Ecological COPCs 

Surface soil (0-2 ft bgl) was sampled for organic and inorganic constituents possibly 

present at IRP Site 27 in accordance with the approved Final Work Plan (MARRS 

Services, Inc. [MARRS], September 2005).  The analytical suites for soil samples 

included metals/essential nutrients, volatile organic constituents (VOCs), semivolatile 

organic constituents (SVOCs), polychlorinated biphenyls (PCBs), polybrominated 

diphenyl ethers (PBDEs), pesticides, total fuel hydrocarbons, and explosives. Dioxins and 

furans were not analyzed for since there were not visual indications of burn ash in the soil 
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cores during drilling operations.  One SVOCs (hydrazine), diesel, and motor oil were 

detected at IRP Site 27 in surface soil.  Diesel and motor oil represent a category of fuels 

with a mixture of various individual constituents including VOCs and SVOCs.  

Therefore, diesel and motor oil will be evaluated based upon the individual VOC and 

SVOC detections (i.e., hydrazine).   

Essential nutrients (calcium, magnesium, phosphorous, potassium, and sodium) were not 

identified as COPCs because none of the detections exceeded the screening levels and 

guidelines outlined in the Final Work Plan (MARRS, September 2005).  All other 

detected constituents were considered to be ecological COPCs.  Table 3-1 presents the 

detected COPCs in soil at IRP Site 27. 

3.2 Constituent Fate and Transport  

During the problem formulation portion of the ecological risk assessment process, 

pathways for migration of a constituent (e.g., surface water runoff) in soil are identified 

(EPA, June 1997).  These pathways are represented graphically in the terrestrial 

ecological conceptual site model (CSM) discussed in Section 3.5.  Figure 3-1 graphically 

presents the relevant terrestrial transport pathways in the CSM.  Surface soil (0-2 ft) will 

be used for direct exposure via ingestion to terrestrial receptors.   

3.3 Ecotoxicity and Categories of Receptors Likely Affected 

Understanding the toxic mechanism of a constituent helps to evaluate the importance of 

potential exposure pathways and to focus the selection of assessment endpoints.  Some 

constituents, for example, affect primarily vertebrate animals by interfering with organ 

systems unique to vertebrates and not found in invertebrates or plants (EPA, June 1997).  

Mechanisms of ecotoxicity were also considered in toxicity reference value (TRV) 

development. 
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Because there can be substantial differences in toxicity potential of individual 

constituents to different types of nonhuman biological organisms, this SLERA included 

evaluations of terrestrial plants, terrestrial (hereafter termed soil) invertebrate species, and 

terrestrial vertebrate species.  Evaluation of toxicity potential to terrestrial plants and 

terrestrial invertebrates was conducted at the community level due to a general lack of 

species-specific toxicity data for the extremely large number of plants and soil 

invertebrate species that make up the base portion of the food chain.  Ecological 

communities are collections of plant and animal populations occupying the same habitat 

in which the various species interact with one another.  However, for purposes of the 

SLERA, “communities” will refer to those groups whose exposure to ecological COPCs 

can be evaluated in terms of the soil medium in which they reside.  Therefore, 

community level evaluations in this SLERA were directed to soil invertebrates and 

terrestrial vegetation.   

The SLERA also contained an evaluation of terrestrial vertebrates, including mammals, 

birds, and reptiles.  Because toxicity data are very limited for reptiles, this phylogenetic 

class of vertebrate species was not evaluated quantitatively in the SLERA.  The relative 

abundance of toxicity data for mammalian species and a more limited, but adequate, 

availability of toxicity data for avian species allowed for quantitative evaluation of these 

classes of vertebrate species.  As a result, the SLERA contained a quantitative evaluation 

of risk to mammals and birds using the hazard quotient (HQ) approach.  The HQ is the 

ratio of a potential exposure to a compound (site concentration) to the TRV from a 

selected toxicity study. 

Figure 3-2 presents a terrestrial food web structure, by trophic level, for IRP Site 27.  A 

trophic level is one of the successive levels of nourishment and energy transfer in a food 

web or food chain.  Specific wildlife species known to be present in the area of the 

NAVWPNSTA Seal Beach Det. Fallbrook served as candidate receptors to model 

exposure to all other species within the same phylogenetic class and within the same 

feeding guild.  These receptors are identified with an asterisk (*) on Figure 3-2.  Cows, 

which may be present at the site, were not evaluated in the SLERA because other 
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herbivorous mammals (Stephen’s kangaroo rat and brush rabbit) were selected as more 

conservative representatives of the herbivorous feeding guild due to their lower body 

weights and smaller land use.  

The presence of threatened and/or endangered species or critical habitats in an area 

subject to evaluation of risk can alter the approach taken to performing the assessment in 

that individuals within a population of threatened and/or endangered species must be 

protected.  In other words, community level or population-level risk evaluations become 

unacceptable when threatened and/or endangered species are present because protection 

of ecological resources shifts to protection of individual organisms (i.e., the threatened 

and/or endangered species present). 

NAVWPNSTA Seal Beach Det. Fallbrook supports five federally listed endangered 

animal species and one federally threatened animal species, which include Stephens’ 

kangaroo rat (SKR, Dipodomys stephensi), California gnatcatcher (CAGN, Polioptila 

californica), San Diego fairy shrimp (Branchinecta sandiegonensis), Quino checkerspot 

butterfly (Euphydryas editha quino), Arroyo toad (Bufo californicus), and Least Bell’s 

vireo (LBV, Vireo bellii pusillus).  Of these six animal species, three – SKR, LVB, and 

the CAGN - are present in the vicinity of IRP Site 27.  The remaining three species are 

not reported as occurring in the vicinity of the site and are unlikely to occur due to the 

lack of suitable habitat.  Because the habitat necessary to support these other species is 

not present, these species are not discussed further in this SLERA.  The CAGN was 

selected to evaluate both avian receptors (CAGN and LVB) in this SLERA.  The SKR 

and CAGN will be evaluated in this SLERA at the most conservative level only, the no 

observed adverse effect level (NOAEL).  

Vertebrate receptors selected as candidate receptors for evaluation of risk at IRP Site are 

identified and described in detail in the Final Work Plan (MARRS, September 2005).  

The receptor species identified in these documents for IRP Site 27 are as follow: 
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• Coyote – carnivorous mammal (solely vertebrate prey); 

• Deer mouse– omnivorous mammal; 

• Stephen’s kangaroo rat – herbivorous mammal 

• Brush rabbit – herbivorous mammal; 

• Red-tailed hawk – carnivorous bird; 

• California gnatcatcher – insectivorous bird (solely invertebrate prey); 

• California Quail – omnivorous bird; and 

• Mourning dove – herbivorous bird. 

For the terrestrial mammals potentially exposed to constituents in soil, the brush rabbit 

and Stephen’s kangaroo rat were chosen to represent the herbivorous food guild, the deer 

mouse represented the omnivorous food guild, and the coyote represented a carnivorous 

food guild feeding on vertebrate prey species only (with a diet assumed to be composed 

of 33% rabbits, 33% mice, and 33% rats).  The carnivorous mammal was evaluated 

because of the potential presence of persistent, bioaccumulative, and toxic (PBT) 

constituents at IRP Site 27. 

Of the avian receptors evaluated in the soil analysis portion of the risk assessment, the 

red-tailed hawk was chosen to represent carnivorous birds, particularly upper trophic 

level birds that could potentially be exposed to PBT chemicals.  The California 

gnatcatcher represented an insectivorous food guild (with a diet comprised entirely of 

insects).  The California quail, an omnivore that feeds on both soil invertebrates (e.g., 

earthworms) and plants, was chosen to evaluate any impact associated with ingestion of 

COPCs accumulated in soil invertebrates (as modeled using earthworms).  The mourning 

dove, which is herbivorous (specifically, a seed-eater, or granivore) in feeding habit, was 

chosen to evaluate any impact associated with ingestion of COPCs taken up by plants 

from the soil solution. 
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To summarize, species used to evaluate risk as a result of exposure to constituents in soil 

included the terrestrial birds and mammals identified above, as well as the terrestrial plant 

and soil invertebrate communities.   

3.4 Complete Exposure Pathways and Selection of Assessment Endpoints  

Identifying complete and potentially complete exposure pathways is one of the primary 

tasks of the screening-level ecological characterization of a site.  For an exposure to be 

complete, a constituent that is present at a source of environmental release or one that has 

migrated from a source of release must be taken up by the ecological receptors via one or 

more exposure pathways and exposure routes.  Identifying complete exposure pathways 

allows the assessment to focus on only those constituents that could be taken up by 

ecological receptors via the pathways/routes by which exposure could occur.  The CSM 

(Figure 3-1) contains relevant exposure pathways and routes of exposure for the 

vertebrate wildlife species and community level receptors evaluated in the SLERA for 

terrestrial pathways. 

An assessment endpoint is an explicit expression of the environmental value that is to be 

protected (EPA, June 1997).  Assessment endpoints have been identified for each 

relevant feeding guild within the upper trophic level of the terrestrial food web.  Table C3 

in the Final Work Plan (MARRS, September 2005) shows the assessment endpoints 

chosen for this SLERA (preservation of the viability of upper level receptors utilizing this 

community as habitat, food source, and energy transfer for community level receptors 

and preservation of the productivity of this guild for upper trophic level receptors).  These 

assessment endpoints are any adverse effects on ecological receptors productivity, in 

terms of impaired reproduction; growth and survival; changes in community structure or 

function; or changes in composition and characteristics that reduce the habitats’ ability to 

support plant and animal populations and communities (EPA, 1997).   
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A measurement endpoint is a measurable ecological characteristic that is related to the 

valued characteristic chosen as the assessment endpoint and is a measure of biological 

effects of a particular species.  In the case of community-level receptors (e.g., soil 

invertebrates, plants, and amphibians/reptiles), the measurement endpoints are the 

ecological benchmarks used in the qualitiative risk analysis (see Sections 3.6 and 4.0).  In 

the case of upper trophic level receptors, the measurement endpoints are quantitatively 

derived NOAEL- and LOAEL-based HQs (see Sections 3.6 and 5.0).  Because there are 

threatened and/or endangered species present in the area, population-level assessment 

endpoints are not appropriate endpoints for these mammals and birds.  Therefore, for 

these receptors only the individual-level assessment endpoint of a NOAEL will be used.  

3.5 Conceptual Site Model  

The CSM is a visual representation of linkages between impacted environmental media 

and transport pathways to other media and pathways and routes of exposure of ecological 

receptors.  The content of the CSM provides a basis for identifying testable hypotheses of 

ecological COPC impacts on ecological resources (United States Air Force [USAF], 

February 1999).  Figure 3-1 shows the terrestrial CSM for IRP Site 27.   

3.6 Ecological Benchmarks and Toxicity Reference Values  

Two different types of ecotoxicity values were used in this SLERA.  One type of 

ecotoxicity value used was ecological benchmarks, which represent constituent 

concentrations in soil considered to be protective of terrestrial communities, provided that 

those benchmark values are not exceeded.  Ecological benchmarks were obtained from a 

variety of sources identified in the Final Work Plan (MARRS, September 2005), as 

discussed further in Section 7.0. 

The second type of ecotoxicity value used in the SLERA was the TRV.  TRVs were used 

to represent COPC-specific toxicity potential to vertebrate (i.e., mammalian and avian) 
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receptors.  Depending on the toxicological basis for the TRV, the derived values may be 

considered as protective of individuals within a wildlife population or protective of the 

population as a whole.  The strategy for selection of a TRV for each ecological COPC 

was presented in the Final Work Plan (MARRS, September 2005).  Mammalian and 

avian TRVs were developed through a three-step process:  1) literature search; 

2) selection of appropriate toxicity data from the literature; and 3) adjustment of selected 

toxicity data to represent TRVs appropriate for use in assessment of chronic exposure of 

wildlife.  The primary toxicity data gathered for the assessment consists of data typically 

generated by feeding chemical constituents to test organisms over a chronic duration.  

The preferred endpoint responses to toxicity are growth, development, reproduction, or 

mortality.  The preferred life stages are gestation/developmental, then post-natal, juvenile 

and adult.  Sometimes a COPC will not have a study with all the preferred, i.e., 

conservative factors, in which case, the study with the best combination of preferred 

factors is selected based on professional judgment.   

For purposes of consistency with EPA’s (June 1997) recommended approach to SLERA 

evaluations, toxicity data reflecting doses corresponding to a NOAEL were obtained from 

the open literature and used in generating TRVs for each COPC.  If NOAEL-based 

toxicity data were not available, toxicity data representing the lowest observable adverse 

effect level (LOAEL) were adjusted by use of an uncertainty factor and used to derive 

NOAEL-based TRVs (see Attachment A).  LOAEL data are used to develop LOAEL-

based TRVs and LOAEL-based HQs, and used in the SLERA as another line of evidence 

in the weight-of-evidence approach in characterizing risk for non-protected species.  The 

compiled results of this literature search are summarized for each COPC and presented in 

this SLERA as Attachment A.   

Population-level effect is defined as a percentage of effect on survivorship, growth, or 

fecundity in a toxicity test of surrogate species for an endpoint species, or a percentage 

reduction in the abundance or production of an exposed endpoint population relative to a 

reference population (Suter et al., September 1995).  The fundamental objective of 

population-level effects characterization is to infer characteristics of groups of organisms 
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(the population) from the characteristics of individuals (Suter et al., 1993).  Death or 

impairment of an individual organism is part of the natural cycle of individuals, and is not 

meaningful at the population-level.  Individuals are constantly being subtracted from the 

population and other individuals are constantly being added to the population for many 

reasons.  The historical basis for assessment of population-level effects comes from the 

population models developed to determine how many fish could be harvested from a 

population of fish without driving the population to extinction (Barnthouse et al., 1988).  

It is the relationship between the subtractions and additions that relates to the persistence 

of populations (Suter et al., 1993).    

The magnitude of the percentage of adverse effect must be between that which causes an 

effect in the individual test organism but is not so high as to result in significant reduction 

over time to the whole population.  Two percentages are commonly used, 20% and 25% 

(Suter et al., 1993).  In single dose acute toxicity tests, the EC25 (concentration at which 

25% of the test organisms show the measurement effect) is often selected to represent the 

concentration above which a population is predicted to be adversely affected.  In 

subchronic and chronic toxicity tests, 20% reduction in survival, development, 

reproduction, or growth is the level above which a population is predicted to be adversely 

affected.  That is to say, a concentration causing a 20% reduction in the selected endpoint 

in a toxicity test would represent the population-level effect.  In the subchronic and 

chronic toxicity tests preferred in this SLERA, this concentration is the LOAEL.  In the 

weight-of-evidence approach in risk characterization, the LOAEL-based HQ represents 

potential for risk at the population level (Suter et al., 1993 and September 1995).  
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4.0 RISK ANALYSIS FOR COMMUNITY LEVEL RECEPTORS 

Community level receptors, i.e., terrestrial plants and soil invertebrates in the soil 

medium, were evaluated to determine if these ecological communities might be at risk as 

a result of the presence of COPCs in surface soil and thereby affect the viability of upper 

level receptors.  The health of community level receptors was evaluated by comparing the 

data collected with published toxic effects data, also termed ecological benchmarks, and 

visual observations.   

The primary source of soil benchmark values was Oak Ridge National Laboratory’s 

(ORNL) documents titled Toxicological Benchmarks for Potential Contaminants of 

Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process and 

Toxicological Benchmarks for Potential Contaminants of Concern for Effects on 

Terrestrial Plants (Efroymson et al., November 1997a and 1997b).  A second source of 

soil benchmarks was the ecological soil screening levels (Eco-SSLs) derived by EPA 

(February 2005), as taken from a document titled Guidance for Developing Ecological 

Soil Screening Levels.   

Note that some of the benchmarks used in this assessment are extremely conservative 

because they are based on manifestation of subtle toxic effects such as reduction of root 

elongation or biomass that might not necessarily cause a true reduction in community 

level diversity and abundance.  Because of the conservative nature of benchmarks, if 

constituent concentrations are below benchmark concentrations specific to a given 

environmental medium, it is likely that community level receptors will thrive in that 

medium.  However, exceedance of a benchmark is not an indication that a risk exists to 

community level receptors.  Rather, exceedance of a benchmark is an indication that 

additional evaluation of the potential for impact to receptors should be conducted. 

Section 4.1 details the findings for the plant community and Section 4.2 details the 

findings for the soil invertebrate community.  These sections address the assessment 
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endpoint of  “preservation of the viability of upper level receptors utilizing these 

communities as habitat, food sources, and energy transfer.”  

4.1 Terrestrial Plant Community 

There is limited toxicity data in the scientific literature for evaluating impacts to the plant 

community.  ORNL publication Toxicological Benchmarks for Potential Contaminants of 

Concern for Effects on Terrestrial Plants (Efroymson et al., November 1997b) contains a 

listing of phytotoxicity benchmarks considered to be protective of plants.  Other sources 

reviewed in this assessment include EPA’s Eco-SSL (EPA, March 2005a) and the open 

literature.   

4.1.1 Inorganic Constituents  

Table 4-1 shows that maximum detected concentrations of barium, beryllium, cadmium, 

cobalt, copper, manganese, nickel, and zinc were below the plant benchmarks applicable 

to the soil medium.  These constituents detected in surface soil did not pose a risk to the 

plant community and were not retained as ecological COPCs with regard to risk to plants. 

Inorganic constituents detected in surface soil that exceeded a plant benchmark value 

included aluminum, arsenic, chromium, lead, and, vanadium.  Iron was detected in 

surface soil but does not have an available plant benchmark.  These constituents were 

retained as plant COPCs for the surface soil medium at IRP Site 27. 

Although phytotoxicity benchmarks are considered to be valid criteria against which to 

compare site data, it must be recognized that the criteria can be very conservative.  In 

fact, some of the phytotoxicity benchmarks can be below concentrations considered to be 

representative of area background. ORNL (Efroymson et al., November 1997b) discusses 

the apparent conservatism of the criteria by stating, “An assessor must realize that the 

soil and plant characteristics … play a large part in plant toxicity and incorporate these 
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site-specific considerations in the evaluation of potential hazards of a chemical.  If 

chemical concentrations reported in field soils that support vigorous and diverse plant 

communities exceed one or more benchmarks … or if a benchmark is exceeded by 

background concentrations, it is generally safe to assume that the benchmark is a poor 

measure of risk to the plant community at that site.”  Accordingly, ORNL recommends 

that only those chemicals present at concentrations exceeding both the phytotoxicity 

benchmark and the background concentration for the soil type be considered to be 

contaminants of potential concern.  Comparisons of detected concentrations of inorganic 

constituents with concentrations considered to be representative of area background are 

presented in Section 7.0, Uncertainty Analysis, of this SLERA. 

4.1.2 SVOCs 

There is minimal information about the toxicity of SVOCs in soil to plants.  Table 4-1 

shows that hydrazine was detected in surface soil.  The maximum detected concentration 

of hydrazine was 0.157 milligrams per kilogram (mg/kg).  However, hydrazine does not 

have an available plant benchmark.  Therefore, hydrazine was retained as a COPC for the 

plant community.  

4.1.3 PBDEs 

Table 4-1 shows that four PBDEs (PBDE-47, PBDE-100, PBDE-138, and PBDE-183) 

were detected in surface soil.  Each PBDE was detected at only one out of ten sample 

locations.  The maximum detected concentration was 0.0096 mg/kg (PBDE-183).  

However, PBDEs do not have available plant benchmarks.  Therefore, PBDEs were 

retained as COPCs for the plant community. 
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4.1.4 PCBs 

Table 4-1 shows that PCB-1016 and PCB-1260 were detected in surface soil at 

concentrations of 0.2 mg/kg and 0.073 mg/kg, respectively, at IR27B0301.  These 

concentrations are less than the EPA Eco-SSL (Efroymson et al., November 1997b), a 

phytotoxicity-based soil benchmark of 40 mg/kg for PCBs.  Therefore, PCBs in surface 

soil were not retained as COPCs for the plant community. 

4.1.5 Pesticides 

4,4'-DDT, dieldrin, endrin ketone, alpha-chlordane, and gamma-chlordane were detected 

in surface soil (Table 4-1).  Only one pesticide, alpha-chlordane, was detected more than 

once.  alpha-Chlordane was detected at two out of ten samples and was the pesticide 

detected at the highest concentration in surface soil (0.079 mg/kg).  However, there are 

no plant benchmarks available for the pesticides detected.  Therefore, pesticides in 

surface soil were retained as COPCs for the plant community. 

4.2 Soil Invertebrate Community 

The representative soil invertebrate identified in the SLERA model is the earthworm.  

Additionally, the earthworm, which is used to model uptake of constituents in soil to 

terrestrial invertebrates in general, is included as a dietary item in the food web of the 

California quail, California gnatcatcher, and the deer mouse (see Figure 3-2).  The uptake 

model also provides for evaluation of biomagnification potential in top-level predators 

(e.g., includes impact of transfer of constituents in soil via earthworm-to-deer mouse-to-

predators such as the red-tailed hawk or coyote). 

There is limited toxicity data in the scientific literature for evaluating impacts to the soil 

invertebrate community.  ORNL publication Toxicological Benchmarks for 

Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and 
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Heterotrophic Process:  1997 Revision (Efroymson et al., November 1997a) contains a 

limited listing of soil benchmarks considered to be protective of soil invertebrates.  Other 

sources reviewed in this assessment include EPA’s Eco-SSL (EPA, March 2005a) and 

the open literature.   

4.2.1 Inorganic Constituents 

Table 4-2 shows that the maximum detected concentrations of arsenic, barium, beryllium, 

cadmium, copper, lead, nickel, and zinc were below available soil invertebrate 

benchmarks.  These constituents detected in surface soil did not pose a risk to the soil 

invertebrate community and were not retained as COPCs with regard to the soil 

invertebrate community 

Chromium was the only detected inorganic constituent with an available soil invertebrate 

benchmark to exceed its chemical-specific benchmark.   Inorganic constituents detected 

in surface soil that had no available benchmarks included aluminum, cobalt, iron, 

manganese, and vanadium.  These constituents were retained as soil invertebrate COPCs 

for the surface soil medium. 

4.2.2 SVOCs 

There is minimal information about the toxicity of SVOCs to soil invertebrates.  Table 4-

2 shows that hydrazine was detected in surface soil.  The maximum detected 

concentration of hydrazine was 0.157 mg/kg.  However, hydrazine does not have an 

available soil invertebrate benchmark.  Therefore, hydrazine was retained as a COPC for 

the soil invertebrate community. 
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4.2.3 PBDEs 

Table 4-2 shows that four PBDEs (PBDE-47, PBDE-100, PBDE-138, and PBDE183) 

were detected in surface soil.  Each PBDE was detected at only one out of ten sample 

locations.  The maximum detected concentration was 0.0096 mg/kg (PBDE-183).  

However, PBDEs do not have available invertebrate benchmarks.  Therefore, PBDEs 

were retained as COPCs for the invertebrate community. 

4.2.4 PCBs 

PCB-1016 and PCB-1260 were detected at maximum concentrations of 0.2 mg/kg and 

0.073 mg/kg, respectively, at IR27B0301 (Table 4-2).  No toxicity information was 

available that pertained to this PCB to soil invertebrates.  Therefore, PCB-1016 and PCB-

1260 were retained as COPCs for the soil invertebrate community. 

4.2.5 Pesticides 

Table 4-2 shows that 4,4'-DDT, dieldrin, endrin ketone, alpha-chlordane, and gamma-

chlordane were detected in surface soil.  Only one pesticide, alpha-chlordane, was 

detected more than once.  alpha-Chlordane was detected at two out of ten samples and 

was the pesticide detected at the highest concentration in surface soil (0.079 mg/kg).  

However, there are no soil invertebrate benchmarks available for the pesticides detected.  

Therefore, pesticides in surface soil were retained as COPCs for the soil invertebrate 

community. 

4.3 Summary of Risk Estimation for Community Level Receptors   

Table 4-3 summarizes the detected constituents retained as COPCs in surface soil at IRP 

Site 27 for community level receptors.  The screening analysis using the benchmarks 

indicated inorganics, SVOCs, pesticides, and PBDEs were COPCs for plants and soil 
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invertebrates.  Additionally, PCBs were retained as COPCs for soil invertebrates.  As 

seen in Table 4-3, a large number of constituents detected in soil were retained as COPCs 

because of a lack of a soil benchmark, as indicated by an asterisk (*).  These COPCs will 

be further characterized in Section 6.0. 
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5.0 EXPOSURE AND RISK ESTIMATION FOR UPPER TROPHIC LEVEL 

RECEPTORS  

The HQ measures risk to upper trophic level receptors, which represent the assessment 

endpoints.  The HQ is a value calculated as the exposure concentration divided by the 

TRV.  For a SLERA generated according to the EPA’s (June 1997) 8-step process, only 

NOAEL-based TRVs were used in calculating risk at the SLERA stage (the SLERA 

stage is steps 1 and 2 of the 8-step process).  The NOAEL-based HQ was derived from a 

no-effect level and was applicable to protection of individuals within a given population.  

COPCs with NOAEL-based HQs above one are presented for each wildlife receptor in 

this section.  Only COPCs with NOAEL-based HQ above one would be considered to 

pose a potential biological risk to individuals within a population. 

The LOAEL-based HQ represents risk from the lowest concentration with a biologically 

significant effect and is applicable for protection of populations but not all individuals 

within a population (Suter et al, September 1995).  COPCs with LOAEL-based HQs 

above one would indicate a potential for biological risk to the population.  LOAEL-based 

HQs are also presented in this section for comparative purposes with NOAEL-based HQs 

as described in the Final Work Plan (MARRS, September 2005) for receptors not 

considered threatened or endangered. 

The 7-acre area of terrestrial habitat at IRP Site 27 is smaller than the home ranges for 

several mammals and birds (e.g., coyote, California quail, mourning dove, and red-

winged blackbird; see the Final Work Plan [MARRS, September 2005] for receptor 

home ranges).  However, this SLERA does not apply an area use factor (AUF) to the risk 

calculations (HQ); instead it conservatively assumes a home range for each receptor 

equal in size to the site (see Section 6.1 for further discussion). 
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5.1 Avian Receptors 

Avian receptors selected for the SLERA include the red-tailed hawk, California quail, 

mourning dove, and California gnatcatcher.  “Preservation of the productivity of this 

guild” is the assessment endpoint listed in Table C3 in the Final Work Plan (MARRS, 

September 2005) and is suitable for all avian receptors except the California gnatcatcher, 

which has an assessment endpoint of individual-level effect only.  Table 5-1 presents the 

calculated HQs for the avian receptors exposed to COPCs in surface soil (0-2 ft).  It must 

be noted that LOAEL-based TRVs were not available for some of the constituents that 

exceeded NOAEL-based HQs of one (see Tables 5-1 and 5-2).  Attachment A contains 

the bioaccumulation factors used, oral toxicity data obtained from the open literature, and 

the TRVs calculated for each species evaluated.  Attachment B contains the risk 

calculations for avian receptors.   

Red-Tailed Hawk – In the SLERA model, the red-tailed hawk incidentally ingests soil 

(5% of the total diet, which is in addition to the total diet ingested daily and not a portion 

of the total daily dietary intake).  Dietary items ingested on a daily basis consist of small 

mammals such as the deer mouse (33.3% of total diet), Stephen’s kangaroo rat (33.3% of 

total diet), and the brush rabbit (33.3% of total diet).  To be conservative, the SLERA 

assumed the most contaminated media composed 100% of the diet.  Potential risk to the 

red-tailed hawk was based upon a home range equal in size to IRP Site 27, approximately 

7 acres.  The average home range of the red-tailed hawk is 1,722 acres (EPA, December 

1993).  Refer to the Final Work Plan (MARRS, September 2005) for more information 

regarding exposure assumptions and parameters. 

For the red-tailed hawk, constituents in surface soil with a NOAEL-based HQ above one 

(Table 5-1) included aluminum, cadmium, chromium (when assumed to be present in the 

more toxic hexavalent form), zinc, and PCB-1016.  
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LOAEL-based HQs are a line of evidence when considering population effects (Suter et 

al., September 1995).  Table 5-1 shows that no LOAEL-based HQs exceeded one in 

surface soil.  

California Quail – For the California quail, exposure to COPCs in soil occurs through 

ingestion of soil invertebrates that have bioaccumulated COPCs.  Earthworm uptake 

models were used to represent bioaccumulation of constituents in all soil invertebrates 

(50% of the total diet) and plant ingestion (50%), with incidental soil ingestion resulting 

in additional exposure equivalent to 12% of the total diet.  To be conservative, the 

SLERA assumed the most contaminated media composed 100% of the diet.  Potential 

risk to the California quail was based upon a home range equal in size to IRP Site 27, 

approximately 7 acres.  Typically, the California quail is a sensitive receptor in ecological 

risk assessments because this bird ingests a relatively large amount of food daily in 

relation to body weight, with half of the food being soil invertebrates that readily 

accumulate constituents from soil.  In addition, the California quail incidentally ingests a 

relatively large amount of soil during daily feeding on soil invertebrates and plant matter.   

For the surface soil medium, constituents with a NOAEL-based HQ above one for the 

California quail (Table 5-1) included aluminum, cadmium, chromium (when assumed to 

be present in the more toxic hexavalent form), iron, lead, vanadium, zinc, and PCB-1016. 

For exposure of the California quail to constituents in the surface soil medium, 

exceedances of LOAEL-based HQs are presented in Table 5-1.  Constituents exceeding 

LOAEL-based HQs of one included aluminum, lead, and vanadium. 

Mourning Dove – The mourning dove may be exposed to COPCs through ingestion of 

terrestrial plant matter (100% of the daily diet) that had bioaccumulated COPCs present 

in the soil matrix.  Exposure to COPCs also occurs as a result of incidental soil ingestion 

(16%) while feeding on plant matter (primarily seeds on the ground surface).  Potential 

risk to the mourning dove was based upon a home range equal in size to IRP Site 27.   
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For the surface soil medium, NOAEL-based HQs were above one for the mourning dove 

(Table 5-1) included aluminum, chromium (when assumed to be present in the more toxic 

hexavalent form), iron, lead, vanadium, and zinc. 

For the surface soil medium, exceedances of LOAEL-based HQs are presented in 

Table 5-1.  Constituents exceeding a LOAEL-based HQ of one included aluminum and 

vanadium. 

California Gnatcatcher – For the California gnatcatcher, exposure to COPCs in soil 

occurs through ingestion of soil invertebrates that have bioaccumulated COPCs.  

Earthworm uptake models were used to represent bioaccumulation of constituents in all 

soil invertebrates (100% of the total diet), with incidental soil ingestion resulting in 

additional exposure equivalent to 12% of the total diet.  Potential risk to the California 

gnatcatcher was based upon a home range equal in size to IRP Site 27, approximately 7 

acres.  The California gnatcatcher is a sensitive receptor in ecological risk assessments 

because this bird ingests a relatively large amount of food daily in relation to body 

weight, with all of the food being soil invertebrates that readily accumulate constituents 

from soil.  In addition, the California gnatcatcher incidentally ingests a relatively large 

amount of soil during daily feeding on soil invertebrates.  This particular receptor, along 

with the deer mouse, exhibited the highest risk levels for the largest number of 

constituents. 

Only NOAEL data was used because the California gnatcatcher is a protected species.  

For the surface soil medium, constituents with a NOAEL-based HQ above one for the 

California gnatcatcher (Table 5-1) included aluminum, arsenic, cadmium, chromium 

(when assumed to be present in the more toxic hexavalent form), iron, lead, vanadium, 

zinc, alpha-chlordane, 4,4’-DDT, PCB-1016, and PCB-1260. 
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5.2 Mammalian Receptors 

Mammalian receptors are representative species that are likely to forage or capture prey 

species in IRP Site 27.  Mammalian receptors chosen to represent all feeding guilds of 

mammals include the deer mouse, brush rabbit, coyote, and Stephen’s kangaroo rat.  

“Preservation of the productivity of this guild” is the assessment endpoint listed in Table 

C3 in the Final Work Plan (MARRS, September 2005) and is suitable for all mammalian 

receptors except Stephen’s kangaroo rat, which has an assessment endpoint of individual-

level effect only because it is a protected species.  Table 5-2 presents the HQs for 

constituents detected in surface soil (0-2 ft).  It must be noted that LOAEL-based TRVs 

were not available for some of the constituents that exceeded NOAEL-based HQs of one 

for non-protected species (see Table 5-2).  Attachment A contains the bioaccumulation 

factors used, oral toxicity data obtained from the open literature, and the TRVs calculated 

for each species evaluated.  Attachment B contains the risk calculations for mammalian 

receptors.   

Deer Mouse – The deer mouse is an omnivore and was assumed to be exposed to 

constituents in soil as a result of incidental ingestion of soil while feeding (an additional 

2% of the total mass of the diet is incidentally ingested soil) and as a result of ingestion of 

soil invertebrates (50% of total diet) and terrestrial plants (50% of total diet).  To be 

conservative, the SLERA assumed the most contaminated media composed 100% of the 

diet.  Potential risk to the deer mouse was based upon a home range equal in size to IRP 

Site 27, approximately 7 acres. 

For the surface soil medium, constituents exceeding a NOAEL-based HQ of one 

(Table 5-2) included aluminum, arsenic, chromium (when assumed to be present in the 

more toxic hexavalent form), cobalt, iron, lead, nickel, vanadium, zinc, PCB-1016, and 

PCB-1260. 
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Constituents exceeding a LOAEL-based HQ of one in the surface soil medium (Table 5-

2) included aluminum, arsenic, vanadium, and PCB-1016. 

Brush Rabbit – The diet of the brush rabbit is composed of 100% terrestrial plants, with 

an additional 3% incidental soil ingestion.  Potential risk to the brush rabbit is based upon 

a home range equal in size to IRP Site 27. 

For the surface soil medium, constituents exceeding a NOAEL-based HQ of one 

(Table 5-2) included aluminum, arsenic, iron, and vanadium Constituents exceeding a 

LOAEL-based HQ of one in the surface soil medium (Table 5-2) included arsenic and 

vanadium. 

Coyote – The coyote represents an upper trophic level receptor (carnivore).  Exposure of 

coyotes to constituents in soil was assumed to occur by way of incidental ingestion of the 

soil while feeding (2.8% of the total diet is additional ingestion of soil), and by way of 

ingestion of prey species such deer mice (33.3% of total diet), Stephen’s kangaroo rats 

(33.3% of total diet), and brush rabbits (33.3% of total diet) that obtained all of their 

dietary needs from IRP Site 27.  To be conservative, the SLERA assumed the most 

contaminated media composed 100% of the diet.  Potential risk to the coyote was based 

upon a home range equal in size to IRP Site 27. 

For the surface soil medium, constituents with a NOAEL-based HQ exceeding one 

(Table 5-2) included aluminum, cadmium, zinc, PCB-1016, and PCB-1260.  

The only constituent exceeding a LOAEL-based HQ of one in the surface soil medium 

(Table 5-2) was cadmium. 

Stephen’s Kangaroo Rat – Stephen’s kangaroo rat was assumed to be exposed to 

constituents in soil as a result of incidental ingestion of soil while feeding (an additional 

3% of the total mass of the diet) and as a result of ingestion of terrestrial plants (100% of 
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total diet).  Potential risk to Stephen’s kangaroo rat was based upon a home range equal 

in size to IRP Site 27. 

Only NOAEL data was used because Stephen’s kangaroo rat is a protected species.  For 

the surface soil medium, NOAEL-based HQs are presented in Table 5-2.  Constituents 

exceeding a NOAEL-based HQ of one in surface soil included aluminum, arsenic, cobalt, 

iron, lead, and vanadium. 

5.3 Summary of Risk Estimation for Upper Trophic Level Receptors 

Table 5-3 summarizes the COPCs with NOAEL-based HQs greater than one by 

ecological receptors for surface soil at IRP Site 27.  The screening analysis using the 

NOAEL-based HQs indicates potential for concern of risk to birds and mammals from 

oral exposure to metals and PCBs.  It also indicates potential for concern of risk to birds 

from PBDEs, pesticides, and SVOCs.  These COPCs will be further characterized in 

Section 6.0. 
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6.0 ECOLOGICAL RISK CHARACTERIZATION 

The SLERA developed in Sections 4.0 and 5.0 followed the procedures outlined by EPA 

(June 1997) for completion of steps 1 and 2 in the 8-step process.  The community level 

evaluation of phytotoxicity potential and toxicity potential to soil-dwelling invertebrates 

was conducted using available conservative soil benchmarks obtained from the open 

literature.  For terrestrial vertebrates, specifically birds and mammals, the assessment was 

purposefully conservative with respect to exposure and selection of TRVs.  The TRVs 

used for calculation of HQs for wildlife receptors were based on toxicity data 

corresponding to the NOAEL.  The HQ was calculated by dividing the calculated daily 

doses for individual constituent exposure by each representative species of birds and 

mammals by the NOAEL-based TRV calculated for those specific species.  The exposure 

calculation follows EPA (June 1997) in assuming year-round residency of the 

representative ecological receptor species, that the most contaminated food item was 

ingested exclusively for those species with multiple food items, and that all food 

consumed was from the site. 

The results of the community level ecological risk characterization for plants and soil 

invertebrates were presented in Section 4.0 and summarized in Table 4-3.  Those COPCs 

with maximum detected concentrations less than benchmarks for exposure of terrestrial 

plants and soil invertebrates are not retained as ecological COPCs.  From inspection of 

Table 4-3, it is seen that all classes of analytes  (i.e., inorganics, SVOCs, PBDEs, PCBs, 

and pesticides) remain as ecological COPCs for IRP Site 27.  There was a paucity of 

available benchmark values (denoted with an asterisk in Table 4-3), which caused the 

majority of detected constituents to be retained as ecological COPCs for the plant and/or 

soil invertebrate community. 

Table 6-1 is a summary of COPCs exceeding screening criteria, do not have community 

benchmarks or avian or mammalian TRVs, or the NOAEL-based HQ was above one for 

the avian or mammalian receptors.  Figures 6-1 and 6-2 show COPCs with concentrations 
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above their chemical-specific ecological benchmarks for inorganics and organics, 

respectively.   

A weight-of-evidence analysis summary is presented in the following text (Sections 6.1 

through 6.7).  This analysis incorporates the uncertainty analysis presented in detail in 

Section 7.0.  HQs could be overestimated due to the conservative assumptions in 

estimating the exposure dose in the risk assessment and other uncertainties as discussed 

in more detailed in Sections 4.0, 5.0, and 7.0.  LOAEL-based HQs below one indicate 

which COPCs were not a source of ecological risk at the population level.  As seen in 

Tables 5-1 and 5-2, some COPCs did not have a LOAEL-based TRV.  

6.1  Ecological Services Provided by IRP Site 27  

IRP Site 27 provides potential ecological habitat with a permeable surface area totaling 

approximately 7 acres of open land consisting of coastal sage scrub and dense patches of 

non-native annual species such as Erodium sp., Brassica sp., and Bromus sp. In addition, 

several eucalyptus trees and a Peruvian Pepper tree are located along the southern portion 

of the landfill.  IRP Site 27 provides foraging habitat for both birds and mammals.  The 

7-acre area of terrestrial habitat is larger than the home ranges for some small mammals 

such as the deer mouse, brush rabbit, and Stephen’s kangaroo rat, and for the California 

gnatcatcher.  The 7-acre area provides cover for small and medium sized mammals and 

the trees provide cover for larger prey species to escape from predators.  It is likely that 

predators would catch prey from IRP Site 27, but it is unlikely that IRP Site 27 is the sole 

focus of their hunting range.   

6.2  Analysis of Risk from Metals 

Table 5-3 shows several metals in soil (aluminum, arsenic, beryllium, chromium, cobalt, 

iron, lead, nickel, vanadium, and zinc) are identified as ecological COPCs in the SLERA.  

Beryllium is identified only because it lacked an avian TRV, but did not have risk 
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potential to mammalian receptors.  All of the metals are naturally occurring in 

environmental media.  To determine whether all of the metals exceeding a target HQ of 

one, or greater than an ecological benchmark warrant retention as an ecological COPC, 

consideration was given to background concentrations in the following weight-of-

evidence evaluation.   

In Section 7.1.3, information on background concentrations of metals in soil is presented.  

Surface soil (0-5 ft bgl) background upper tolerance limits (UTLs) were derived from 

Marine Corps Base Camp Pendleton, California (IT Corporation, July 1997), which lists 

COC UTLs from the Las Flores Basin, Marine Terrace Deposits, Santa Margarita Basin, 

and San Luis Rey Basin.  These basins are all nearby and have similar geology to IRP 

Site 27.  The maximum metal-specific UTLs from the UTLs listed for the nearby basins 

were selected for comparison to site metal concentarions.  A comparison of soil depth-

specific, maximum concentrations of metals detected at IRP Site 27 in surface soil (0-2 ft 

bgl) with maximum surface soil (0-5 ft bgl) background UTLs was performed.  All 

metals except arsenic and lead had detected concentrations less than their chemical-

specific background UTLs (see discussion in Section 7.1.3).  Arsenic and lead were each 

detected above background at 1 out of 10 locations.  

Any potential for risk indicated by exceeding an ecological benchmark or by having an 

HQ greater than one for those metals below background UTLs can be attributed to 

background.  Only those metals with detected concentrations above background 

concentrations (arsenic and lead) are discussed in detail below.   

Arsenic – The arsenic detected concentrations ranged from 0.97 mg/kg to 28.4 mg/kg in 

surface soil (0-2 ft bgl) at IRP Site 27.  The maximum background UTL was 17.2 mg/kg 

in surface soil (0-5 ft bgl), derived from Marine Corps Base Camp Pendleton, California 

(IT Corporation, July 1997) (see Section 7.1.3).  Only the maximum detected 

concentration of 28.4 mg/kg (IR27B0201) exceeded the background UTL (17.2 mg/kg).  

All other detected concentrations were below background. 
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Arsenic’s maximum detected concentration (28.4 mg/kg) was the only concentration 

above the plant benchmark of 10 mg/kg but it is below the soil invertebrate benchmark of 

60 mg/kg.  Arsenic was not retained as a COPC for the soil invertebrate community.  

Potential risk to plants from arsenic is indicated at IR27B0201 due to the exceedance of 

the plant benchmark; however, the presence of vegetation belies the potential for risk to 

plants.   

NOAEL- and LOAEL-based HQs were above one for arsenic at the maximum 

concentration in surface soil at IRP Site 27 for the California gnatcatcher (22 – NOAEL 

only), deer mouse (7.2 and 5.7), brush rabbit (6.6 and 5.2), and Stephen’s kangaroo rat 

(9.4 – NOAEL only) (see Tables 5-1 and 5-2).  It should be noted that NOAEL- and 

LOAEL-based HQs were above one for the maximum background UTL of arsenic in 

surface soil for the California gnatcatcher (13 – NOAEL only), deer mouse (5.4 and 4.3), 

brush rabbit (5.0 and 3.9), and Stephen’s kangaroo rat (7.0 – NOAEL only) (see 

Attachment C).  This indicates that the majority of risk from arsenic is attributable to 

background. 

Ecological benchmarks for upper tropic level receptors include 5.7 mg/kg from EPA 

Region 5 (EPA, August 2003), 12 mg/kg from Canadian soil quality guidelines (SQGs) 

(Environment Canada [EC], March 2004), and 43 mg/kg from EPA ecological soil 

screening levels (Eco-SSLs) (EPA, March 2005a) (see Section 7.2.5).  The maximum 

detection of arsenic in surface soil at IRP Site 27 (28.4 mg/kg at IR27B0201) exceeded 

two of the three ecological benchmarks.  The nine other surface soil detected 

concentrations were below all three ecological benchmarks.  Potential risk to upper-tropic 

level receptors from arsenic is indicated due to the exceedance of two of the ecological 

benchmarks, HQs greater than one, and exceedance of background at IR27B0201.   

However, there does not appear to be a source area of arsenic posing ongoing potential 

release associated with this site.   The HQs are calculated using the conservatively high 

exposure point concentration of the maximum detection, which was the only sample (out 
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of ten) to exceed background.  A single location above background is unlikely to pose 

substantive ecological risk.  Based upon the weight-of-evidence analysis, retaining 

arsenic as an ecological COPC is not warranted.   

Lead – The lead detected concentrations ranged from 2.94 mg/kg to 74.9 mg/kg in 

surface soil (0-2 ft bgl) at IRP Site 27.  The maximum concentration of lead in surface 

soil (0-2 ft bgl) was 74.9 mg/kg (Figure 6-1).  The maximum background UTL was 

29.1 mg/kg in surface soil (0-5 ft bgl), derived from Marine Corps Base Camp Pendleton, 

California (IT Corporation, July 1997) (see Section 7.1.3).  Only the maximum detected 

concentration of 74.9 (IR27B0301) exceeded the background concentration.  All other 

detected concentrations were below background. 

Lead’s maximum detected concentration (74.9 mg/kg) is the only detected concentration 

above the plant benchmark of 50 mg/kg but it is below the soil invertebrate benchmark of 

500 mg/kg.  Lead was not retained as a COPC for the soil invertebrate community.  

Potential risk to plants from lead is indicated at IR27B0301 due to the exceedance of the 

plant benchmark; however, the presence of vegetation belies the potential for risk to 

plants.   

NOAEL-based HQs were above one for the California quail (12), the mourning dove 

(8.7), California gnatcatcher (38), deer mouse (2.4), and Stephen’s kangaroo rat (1.6) (see 

Tables 5-1 and 5-2).  The California quail had a LOAEL-based HQ above one (1.2).  (see 

Tables 5-1 and 5-3).  The surface soil maximum background lead UTL also had NOAEL-

based HQs above one for the California quail (4.5), the mourning dove (4.9), and the 

California gnatcatcher (15) (see Attachment C).  This indicates that background 

concentrations contribute to the risk calculation (HQ). 

Ecological benchmarks for upper tropic level receptors include 0.0537 mg/kg from EPA 

Region 5 (EPA, August 2003), 70 mg/kg from Canadian SQGs (EC, March 2004), and 11 

mg/kg from EPA Eco-SSLs (EPA, March 2005a) (see Section 7.2.5).  All detected 
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concentrations were above the lowest ecological benchmark (see Figure 6-1).  The 

maximum detection of lead in surface soil at IRP Site 27 (74.9 mg/kg) was the only 

detected concentration to exceed all three of these ecological benchmarks.  Potential risk 

to upper-tropic level receptors from lead is indicated due to the exceedance of the 

ecological benchmarks, HQs greater than one, and exceedance of background at 

IR27B0301.   

However, there does not appear to be a source of lead associated with IRP Site 27.   The 

HQs are calculated using the conservatively high exposure point concentration of the 

maximum detection, which was the only sample (out of ten) to exceed background.  A 

single location above background is unlikely to pose substantive ecological risk.  Based 

upon the weight-of-evidence analysis, retaining lead as an ecological COPC is not 

warranted.   

6.3  Analysis of Risk from Semivolatile Organic Constituents  

One SVOC (hydrazine) was detected in surface soil at IRP Site 27.  Hydrazine does not 

have any ecological benchmarks and lacks an oral TRV for birds.  Based on the 

maximum detected concentration of hydrazine, NOAEL- and LOAEL-based HQs were 

below one for mammals (Table 5-2).   

There does not appear to be a source area for hydrazine associated with this site.   SVOCs 

are not widespread contaminants because exposure is limited to only one detected SVOC 

(hydrazine) at only two sample locations (at concentrations of 0.155 mg/kg and 0.157 

mg/kg).  Based on the weight-of-evidence analysis, retaining hydrazine as ecological a 

COPC is not warranted. 
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6.4 Analysis of Risk from Polychlorinated Biphenyls 

PCB-1016 and PCB-1260 were only detected at 1 out of 10 locations (IR27B0301).  The 

PCB-1016 and PCB-1260 detected concentrations in surface soil were 0.2 mg/kg and 

0.073 mg/kg, respectively (Figure 6-2).  The maximum detected concentrations of both 

PCBs were below the plant benchmark of (40 mg/kg).  Soil invertebrate benchmarks 

were not available.  PCBs were not retained as COPCs for the plant community.  

Potential risk to soil invertebrates from PCBs exists due to the lack of soil invertebrate 

benchmarks.   

The lowest ecological benchmark for PCB is 0.000332 mg/kg from EPA Region 5 (EPA, 

August 2003).  Other benchmarks include 0.02 mg/kg from EPA Region 4 (EPA, 

November 2001) and 0.05 mg/kg from Canadian SQGs (EC, March 2004).  Both 

concentrations were above these ecological benchmarks (Figure 6-2).  PCB-1016 

NOAEL-based HQs were above one for the red-tailed hawk (1.9), California quail (1.7), 

California gnatcatcher (5.5), deer mouse (4.7), and coyote (2.7).  LOAEL-based HQs 

above one for PCB-1016 included the California gnatcatcher (1.1) and deer mouse (1.1) 

(Tables 5-1 and 5-2).  PCB-1260 NOAEL-based HQs were above one for the California 

gnatcatcher (2.6), deer mouse (2.2), and Coyote (1.3).  LOAEL-based HQs were below 

one for all avian and mammalian receptors (Tables 5-1 and 5-2).   

There does not appear to be a source area for PCBs associated with this site.   The HQs 

were calculated using the conservatively high exposure point concentration of the 

maximum (and only) detections of each of the two detected PCBs and highly 

conservative modeled earthworm uptake factors of 28-36.  PCBs are not widespread 

contaminants because exposure is limited to only one out of ten sample locations 

(IR27B0301).  It is unlikely that PCBs detected at only one location would pose a 

substantive ecological risk to wildlife.  Based upon the weight-of-evidence analysis, 

retaining PCB-1016 and PCB-1260 as ecological COPCs is not warranted. 
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6.5  Analysis of Risk from Polybrominated Diphenyl Ethers 

PBDE-47 (0.00058 mg/kg at IR27B0501), PBDE-100 (0.0036 mg/kg at IR27B0101), 

PBDE-138 (0.0022 mg/kg at IR27B0101), and PBDE-183 (0.0096 mg/kg at IR27B0601) 

were detected at IRP Site 27 (Figure 6-2).  There are no ecological benchmarks for the 

PBDEs and no oral TRVs for birds (Figure 6-2 and Table 5-1).  There was no risk to 

mammals from exposure to PBDE in soil (Table 5-2).   

PBDE congeners are persistent, bioaccumulative compounds with a log Kow of 6.0 to 6.3.  

Constituents are considered volatile if they have a Henry’s law constant greater than 10-5 

and molecular weight less than 200 g/mole.  PBDE has a molecular weight greater than 

200; therefore, PBDE congeners are non-volatile and release from the soil into the 

atmosphere is not likely to occur.   

Although, PBDEs are persistent, they were detected at low frequency and there is no risk 

expected to mammals.  Based upon the weight-of-evidence analysis, retaining PBDE as 

an ecological COPC is not warranted. 

6.6  Analysis of Risk from Pesticides 

Five pesticides (4,4'-DDT, alpha-chlordane, gamma-chlordane, dieldrin, and endrin 

ketone) were detected in surface soil samples.  The highest pesticide concentration was 

from alpha-chlordane (0.079 mg/kg in surface soil from IR27B0301).  Plant and soil 

invertebrate benchmarks were not available; therefore, risk to community level receptors 

from pesticides may exist. However, the presence of vegetation belies the potential for 

risk to plants.  Each detected pesticide is discussed below. 
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6.6.1 4,4’-DDT  

The toxicity of 4,4’-DDT to earthworms is low (EPA, January 2005; Edwards and 

Bohlen, 1992).  4,4’-DDT was detected in surface soil in one of ten samples at a 

concentration of 0.012 mg/kg.  Figure 6-2 shows that this detection was above the EPA 

Region 4 screening value of 0.0025 mg/kg and the EPA Region 5 screening value of 

0.0035 mg/kg (EPA, November 2001 and August 2003).  However, 4,4’-DDT was 

detected below the Canadian SQG of 0.7 mg/kg (EC, March 2004).  NOAEL-based HQs 

were above one for only the California gnatcatcher (2.5).  LOAEL-based HQs were 

below one for all non-protected avian and mammalian receptors (Tables 5-1 and 5-2). 

6.6.2 Chlordanes 

Chlordane (total) is very toxic to earthworms (Delahaut and Koval, 2005).  alpha-

Chlordane was detected at two out of ten locations with a maximum concentration of 

0.079 mg/kg (IR27B0301) and gamma-Chlordane was detected at one of ten locations 

with a concentration of 0.0024 mg/kg (IR27B0101).  The lowest ecological benchmark 

for organochlorinated pesticides (each) was 0.1 mg/kg from EPA Region 4 (EPA, 

November 2004).  EPA Region 5 has an ecological benchmark for chlordane of 0.224 

mg/kg (EPA, August 2003; see Section 7.2.5).  Neither alpha-chlordane nor gamma-

chlordane was detected above either of these ecological screening benchmarks.  alpha-

Chlordane NOAEL-based HQs were above one for only the California gnatcatcher (2.5).  

alpha-Chlordane LOAEL-based HQs were below one for all avian and mammalian 

receptors (Tables 5-1 and 5-2).  gamma-Chlordane NOAEL- and LOAEL-based HQs 

were below one for all avian and mammalian receptors (Tables 5-1 and 5-2). 

6.6.3 Dieldrin 

Dieldrin was only detected at one of ten locations with a concentration of 0.0017 mg/kg 

(IR27B0301).  The lowest ecological benchmark for dieldrin is 0.000032 mg/kg from 
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EPA Eco-SSLs (EPA, March 2005a).  Other benchmarks include 0.0005 mg/kg from 

EPA Region 4 (EPA, November 2001) and 0.00238 mg/kg from EPA Region 5 (EPA, 

August 2003; see Section 7.2.5).  As shown in Figure 6-2, the detected concentration 

(0.0017 mg/kg) of dieldrin was above the two lowest ecological benchmarks.  However, 

it was below the EPA Region 5 benchmark of 0.00238 mg/kg.  The lowest maximum 

acceptable toxicant concentration (MATC), which is the geometric mean of the NOAEL 

and LOAEL, for dieldrin was 7.1 mg/kg for a growth measurement endpoint of seedling 

weight in wheat (EPA, March 2005b).  The detected concentration was below the lowest 

MATC.  Dieldrin is toxic to earthworms at high rates of application (Delahaut and Koval, 

2005) but there is little correlation between levels in earthworms and levels in most types 

of soil.  Earthworms take up dieldrin from the soil and concentrate it to a maximum of 

about 170 times (World Health Organization [WHO], 1989).  NOAEL- and LOAEL-

based HQs were below one for all avian and mammalian receptors (Tables 5-1 and 5-2). 

6.6.4 Endrin ketone 

Endrine ketone was detected at one of ten locations with a concentration of 0.0027 mg/kg 

(IR27B0301).  The lowest ecological benchmark for organochlorinated pesticides (each) 

was 0.1 mg/kg from EPA Region 4 (EPA, November 2004).  Endrin ketone was detected 

below this ecological benchmark.  NOAEL- and LOAEL-based HQs were below one for 

all avian and mammalian receptors (Tables 5-1 and 5-2). 

6.6.5 Summary 

Organochlorinated pesticides are commonly applied to plants for the treatment of pests.  

Therefore, even with the lack of phytotoxicity screening values, it was not expected that 

the residual pesticides in surface soil had risk potential to the plant community.  Due to 

the lack of soil invertebrate benchmarks and the known toxicity of some pesticides to soil 

invertebrates, potential risk from pesticides to soil invertebrates exists; however, the 
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detections do not indicate that a source area posing ongoing potential release is associated 

with the site.  Detections could be from prior use of the products in the area or deposition. 

Potential for risk was not indicated for mammals, i.e., all NOAEL-based HQs were below 

one (see Table 5-2).  Potential for risk was indicated for the California gnatcatcher with 

NOAEL-based HQs above one for alpha-chlordane (2.5) and 4,4’-DDT (2.5).  The two 

detections of alpha-chlordane and single detection of 4,4’-DDT are unlikely to cause 

substantive risk to the California gnatcatcher.  Risk was not indicated for all other avian 

receptors, i.e., all NOAEL-based HQs were below one (see Table 5-1)      

Based upon the weight-of-evidence analysis, retaining pesticides as ecological COPCs is 

not warranted. 

6.7  Risk Characterization for COPCs with NOAEL-based HQs Above One 

Table 5-3 presents a summary of NOAEL-based HQs above one for all receptors.  As 

shown in Table 5-3, several inorganic and a few organic COPCs have NOAEL-based 

HQs above one at IRP Site 27.  These NOAEL-based HQs are based on the maximum 

detected concentration as the exposure point concentration.  Aluminum is not considered 

a COPC because soil pH at IRP Site 27 is greater than 5.5 (EPA, November 2003a) (see 

Section 7.2.2).  All metals except arsenic and lead had detected concentrations less than 

their chemical-specific background UTLs (see discussion in Section 7.1.3). Further risk 

characterization for the remaining COPCs exceeding NOAEL-based HQs of one (arsenic, 

lead, PCB-1016, PCB-1260, 4,4’-DDT, and alpha-chlordane) is discussed below.   

The upper trophic level ecological receptors are not confined to one location and exposed 

to only the maximum concentration of a COPC.  The 95% upper confidence level (UCL) 

concentration is considered to be a conservative representation of the exposure point 

concentration.  The 95% UCL concentrations for the COPCs from across IRP Site 27 are 

presented in Table 3-1.   
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Using maximum detected concentrations, two metals (arsenic and lead) and four organic 

COPCs (alpha-chlordane, 4,4’DDT, PCB-1016, and PCB-1260) have NOAEL-based 

HQs above one (see Table 5-3) and were detected above background (metals only).  For 

these COPCs, HQs were recalculated using the chemical-specific 95% UCLs as the 

exposure point concentration (see Attachment D and Table 6-2).  Only alpha-chlordane 

had a 95% UCL NOAEL-based HQ below one.  All other COPCs have NOAEL-based 

HQs above one (see Table 6-2).  The risk from organics appears to be minimal since all 

NOAEL-based HQs are only slightly above one, with all less than 4.0.  Risk from arsenic 

and lead is still indicated with maximum 95% UCL NOAEL-based HQs of 7.0 and 6.6 

for the California gnatcatcher, respectively.  The 95% UCL NOAEL-based HQs for 

arsenic and lead are much reduced from the maximum concentration NOAEL-based HQs 

of 22 and 38, respectively.  The 95% UCLs are likely biased high due to the maximum 

detected concentrations of each of the two metals, which are the only detections above 

background UTLs.  Single arsenic and lead maximum locations above background are 

unlikely to cause substantive ecological risk.   

The ecological risk assessment recognizes that there is potential risk from exposure to 

metals (arsenic and lead) and organics (4,4’-DDT, PCB-1016, and PCB-1260); however, 

there is not a known source area posing ongoing potential release of these COPCs 

currently associated with the site.  The risk from each of these COPCs is driven by the 

single locations which are unlikely to cause substantive ecological risk.  The SLERA 

does not include any accounting for bioavailability, metabolic processes, and AUFs that 

would most likely reduce the exposure.  No further ecological action is recommended for 

the site.   

  



 

Final Screening Level Ecological Risk Assessment 43 February 2009 
IRP Site 27 
NAVWPNSTA Seal Beach Det. Fallbrook 

7.0 UNCERTAINTY ANALYSIS 

Uncertainty and the relative degree of such uncertainty should be considered when 

interpreting the results of the SLERA.  Uncertainties are associated with each step in the 

SLERA process, including problem formulation, ecological effects evaluation, exposure 

estimation, and risk characterization.  Sources of uncertainty for this SLERA are 

discussed below. 

7.1 Uncertainties in Screening-Level Problem Formulation and Ecological 

Effects Evaluation 

7.1.1 COPC Selection Process 

There is very little uncertainty associated with the COPC selection process for IRP Site 

27.  The analytical suite used to determine the nature, magnitude, and extent of 

occurrence of chemical constituents in IRP Site 27 was comprehensive.  The list of 

analytes evaluated at Site 27 included metals/essential nutrients, VOCs, SVOCs, PCBs, 

PBDEs, pesticides, total fuel hydrocarbons, and explosives.  All detected constituents 

were subject to analysis in the SLERA.  Background comparisons were not used to 

exclude naturally occurring constituents from the SLERA process.  There was no 

frequency of detection screen performed to eliminate infrequently detected constituents.  

The uncertainty associated with the COPC selection process is minimal because all 

detected constituents were included in the SLERA.   

7.1.2  Qualified Data for COPCs 

The quality of the data used in this SLERA is discussed in several places in this report.  

Qualified and rejected data for COPCs are summarized in the human health risk 

assessment, specifically in Section 4.3.5.1. 
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The data validation and qualification process is discussed in detail in the SI report.  If a 

specific analyte appears to pose an unacceptable risk to ecological receptors, it is 

worthwhile to review the data to determine if the data are biased high due to matrix 

interference.  The use of flagged data increases the level of uncertainty associated with 

the exposure point concentration.  For purposes of this SLERA, the quality of the data 

was sufficient to provide for a defensible SLERA.   

7.1.3  Evaluation of Risk for Constituents That Might Not Be Site-Related 

Concentrations of metals in soil at IRP Site 27 could have been contributed by sources 

other than disposal of metal debri at the landfill.  Metals and essential nutrients are 

naturally occurring constituents, and there are available background concentrations for 

naturally occurring constituents in surface soil (0-5 ft bgl) derived from Marine Corps 

Base Camp Pendleton, California (IT Corporation, July 1997).  The background 

concentrations are represented by 95th percentile values (i.e., UTLs) and are from the 

nearby Las Flores Basin, Marine Terrace Deposits, Santa Margarita Basin, and San Luis 

Rey Basin (IT Corporation, July 1997).   

The Final Work Plan (MARRS, September 2005) states that the MCB, Camp Pendleton 

background concentrations can be used in this SLERA if the soil types at IRP Site 27 and 

MCB, Camp Pendleton are similar.  As indicated in the SI, the geology is similar between 

IRP Site 27 and MCB, Camp Pendleton (see Section 2.2 of the SI Report); therefore a 

comparison of site concentrations to background UTLs is presented in this uncertainty 

section. 

Table 7-1 shows a comparison of maximum background surface soil (0-5 ft bgl) UTLs 

for each metal from the nearby basins and site surface soil (0-2 ft bgl) COPC 

concentrations for IRP Site 27.  All metals except arsenic and lead had detected 

concentrations less than the maximum chemical-specific background UTLs.  Arsenic and 

lead were each detected above background at only 1 out of 10 locations.   
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Exceedance of the background UTL does not necessarily indicate a source of 

contamination and does not automatically mean that metal/nutrient concentrations are 

elevated at a site.  A single exceedance of the background UTL in one of several samples 

collected is insufficient to indicate that metal/nutrient concentrations at a site are elevated 

above area background.  Rather, all detected concentrations and the extent to which a 

concentration exceeds a background value should be considered.   

In addition, Attachment C contains the results from an ecological risk analysis for 

exposure of birds and mammals to metals and iron at background concentrations in soil at 

IRP Site 27.  This provides another line of evidence that can be used in the weight-of-

evidence analysis in evaluating the risk to receptors.  Comparing the risk associated with 

background concentration to the risk associated with site concentrations can be used to 

better determine if the risk at a site is substantively greater than that of background.   

7.1.4  Selection of Wildlife Species Subject to Evaluation 

Birds and mammals were selected to represent all wildlife species.  Because toxicity 

potential to wildlife in one phylogenetic class essentially is not transferable to another 

class, the SLERA does not represent toxicity potential to reptiles and amphibians.  Due to 

the lack of surface water and sediment at IRP Site 27, there is a very limited risk potential 

to amphibians.  There can be a number of terrestrial reptiles such as snakes, lizards, and 

tortoises present at IRP Site 27.  A general lack of toxicity data required to characterize 

exposure to reptiles and the inability to extrapolate toxicity data across one phylogenetic 

class to another (e.g., mammals to reptiles) with any confidence lends uncertainty that the 

outcome of the SLERA adequately represents toxicity potential to all wildlife.  The 

relatively sedentary behavior of some of the terrestrial reptiles may substantially increase 

their vulnerability to exposures (compared to most birds and mammals).  This uncertainty 

may result in underestimating or overestimating the potential ecological risk posed to all 

wildlife by the presence of constituents in soil at the site. 
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7.1.5  Conservatism of Toxicity Data 

NOAEL-based TRVs used for assessing risk should be considered to conservative values 

if the ideal types of toxicity studies are available and highly conservative values if ideal 

studies are not available.  A chemical’s dose for calculation of NOAEL and LOAEL 

TRVs is chosen based upon a hierarchy of factors.  The preferred endpoint responses to 

toxicity are growth, development, reproduction, or mortality.  Interestingly, growth is 

often the most sensitive endpoint measurement for juvenile or adult test organisms.  

Preferred duration is chronic, then subchronic, then acute, and lastly a single dose LC50 (a 

lethal concentration which kills 50% of the test organisms).  Preferred life stages are 

gestation/development, then post-natal, juvenile, and adult.  Preferred path of exposure is 

dietary, then gavage or drinking water.  Examples of preferred studies are a dietary route 

of exposure for a chronic duration with early life stage test organisms with growth as the 

endpoint measurement and both a NOAEL and LOAEL value, or dietary exposure of 

parent during gestation (considered to be a chronic duration) with developmental 

endpoint measurement and both a NOAEL and LOAEL value.  When available, this type 

of study was selected to provide the most conservative dose (i.e., generally lowest dose 

producing toxicity) to calculate a TRV.  Sometimes a chemical will not have a study with 

all the preferred, i.e., conservative, factors, in which case, the study with the best 

combination of preferred factors is selected based on professional judgment.  The level of 

conservatism decreases if the TRV is based on an adult test organism and a non-

developmental measurement endpoint.  It is important to note the measurement endpoint 

and time of exposure (e.g., during gestation) when test organisms are adults in a study 

result selected for the TRV.  

Other factors in calculating a final TRV for the receptor include uncertainty factors for 

extrapolation of subchronic, acute, or lethal dose to 50% of organisms (LD50) test results 

to a chronic duration test result, and use of a LOAEL to determine a NOAEL value.  

Each of these factors is developed based upon conservative processes using conservative 

data.  One factor not included, thus contributing to conservatism is habitat utilization for 
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birds and mammals with area use size greater than the study site, time spent on the study 

site, and seasonal use.   

The result in the multiple compounding of all these conservative factors is a very 

conservative TRV, which is then used to calculate the HQ to express the potential risk to 

a receptor from exposure to a COPC.  A full range of risk estimates is recommended not 

just the high-end risk estimate.  A NOAEL-based HQ is a conservative estimate of 

individual risk or hazard.  A LOAEL-based HQ is a conservative estimate of population 

risk or hazard.  The compounding impact from use of multiple conservative factors in 

calculating a HQ leads to a very conservative analysis. 

7.1.6  Toxicity Data Selection 

Literature values are not available to evaluate the toxicity of COPCs for all receptor 

species.  An attempt was made to identify studies using closely related species as 

surrogates to make risk estimates for the selected receptors.  Species respond differently 

to exposures to toxicants.  Responses to COPC exposure by indicator species may be 

different from species for which toxicity data are reported.  Direction and magnitude of 

this uncertainty are not measurable, although the choice of conservative TRVs when 

multiple studies are available tends to skew the evaluation toward more protective 

conclusions. 

7.1.7  Lack of Toxicity Data 

Toxicity data were missing for a limited number of COPCs detected in soil at IRP Site 

27.  Those constituents for which toxicity data were missing for birds are identified in 

Table 5-1.  Missing toxicity data could cause an underestimation of risk unless surrogate 

toxicity data are assigned.  Surrogate toxicity data were not assigned for the constituents 

that lack avian toxicity due to the lack of appropriate avian-based chemical toxicity 

surrogates.  However, the uncertainty regarding risk from these constituents to upper 
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trophic level receptors is in the realm of acceptability because the constituents for which 

avian toxicity is missing, risk to upper trophic level receptors was assessed to the degree 

possible with the mammalian evaluation.   

7.1.8 Simultaneous Exposure to Multiple Constituents 

Another source of uncertainty originates from the use of toxicity values reported in the 

open literature that are derived from single-species, single-constituent laboratory studies.  

Prediction of ecosystem effects from laboratory studies is difficult.  Laboratory studies 

cannot take into account the effects of environmental factors that may add to the effects 

of chemical stress.  Without exception, TRVs were selected from studies using single-

constituent exposure scenarios.  The endpoint species selected to represent the wildlife 

expected to occur within IRP Site 27 are exposed to a variety of constituents, and it is not 

known whether the individual constituents in this mixture are synergistic, additive, or 

antagonistic.  Therefore, the direction and magnitude of this uncertainty is not 

measurable. 

7.1.9  Frequency of Detection 

Eleven organic COPCs were infrequently detected.  4,4'-DDT, dieldrin, endrin ketone, 

gamma-chlordane, PBDE-100, PBDE-138, PBDE-183, PBDE-47, PCB-1016, and PCB-

1260 were only detected at one of ten locations (not all at the same location).  It is 

unlikely a COPC detected at only one location would pose a substantive ecological risk to 

wildlife.  The exposure potential for populations of ecological receptors to these COPCs 

is limited, and the risk to upper trophic level receptors appreciably overestimated. 
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7.1.10 Detection Limit Adequacy 

As Tables 7-2 and 7-3 show, there were a few inorganic and numerous organic analytes 

that were eliminated as COPCs because they were not detected (concentrations in the soil 

were below the reporting limit).  Of these, there were 72 analytes that had reporting limits 

greater than their lowest chemical-specific ecological benchmarks (Table 7-2) and 49 

analytes that did not have ecological benchmarks (Table 7-3).  For the analytes that had 

reporting limits greater than the lowest ecological benchmark, the maximum reporting 

limit (to be conservative) was divided in half and compared to the lowest ecological 

benchmark.  Only chromium (VI), mercury, chrysene, and pentachloronitrobenzene had 

½ maximum reporting limit values less than the lowest ecological benchmarks (Table 7-

2).  If those analytes with ½ maximum reporting limit values greater than the lowest 

ecological benchmark or those analytes without ecological benchmarks were present in 

soil at concentrations just below the reporting limit, the risk assessment may be 

underestimated.  Based on site history and other constituents detected at the site, 

chromium, mercury, chrysene, and pentachloronitrobenzene are not expected to be 

present.  Further evaluation of these constituents is not warranted. 

7.1.11 Use of 95% Upper Confidence Level as Exposure Point Concentration 

The 95% UCL concentrations for the COPCs are presented in Table 3-1.  The upper 

trophic level ecological receptors are generally not confined to one location and exposed 

to only the maximum concentration of a COPC.  The 95% UCL concentration is 

considered to be a conservative representation of the exposure to upper trophic level 

receptors.  When these concentrations are used in the development of the HQs, the HQs 

generally are lowered.  Also the 95% UCL can be compared to the ecological 

benchmarks available.  For example, the maximum lead concentration in surface soil is 

74.9 mg/kg with a 95% UCL of 25.9 mg/kg (Table 3-1).  The mammalian Eco-SSL is 

56 mg/kg (see Table 7-4).  The maximum concentration NOAEL-based HQ is 2.4 for the 

deer mouse and 1.6 for Stephen’s kangaroo mouse (Table 5-2).  Using the 95% UCL and 
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the Eco-SSL, it is reasonable to conclude that the deer mouse and Stephen’s kangaroo rat 

are not at risk from exposure to lead in soil. 

7.1.12 Subsurface Soil Oral Exposure and Inhalation Exposure 

This SLERA was focused on the evaluation of surface soil (0-2 ft bgl).  Subsurface soil 

(2-10 ft bgl) concentrations for some COPCs may be higher than the surface soil 

concentations.  However, the future land use of the IRP Site 27 is not anticipated to 

change and it is, therefore, unlikely that surface or subsurface soils will be disturbed as a 

result of human actions.  Therefore, the risk to ecological receptors from the oral 

ingestion pathway at IRP Site 27 has been adequately assessed using surface soil COPC 

concentrations and risk is unlikely to be substantively underestimated.  All VOCs in 

surface soil (0-2 ft bgl), as well as in subsurface soil (2-10 ft bgl), were all non-detect.  

Therefore, VOC concentrations at IRP Site 27 do not pose a risk to burrowing animals 

from inhalation of VOCs in burrows.   

7.2  Uncertainties in Exposure Estimate and Risk Characterization  

7.2.1  Terrestrial Plants 

Phytotoxicity benchmarks are not available for the detected SVOCs, pesticides, or 

PBDEs at IRP Site 27.  Consequently, all of the detected SVOCs, pesticides, and PBDEs 

are carried forward into the terrestrial wildlife portion of the SLERA as though these 

constituents are present at concentrations exceeding benchmarks.  It is likely that there is 

no phytotoxicity potential present as a result of the presence of SVOCs, pesticides, and 

PBDEs in soil.  There is a thriving vegetative cover over the entire landfill consisting of 

coastal sage scrub and dense patches of non-native annual species such as Erodium sp., 

Brassica sp., and Bromus sp. In addition, several eucalyptus trees and a Peruvian Pepper 

tree are located along the southern portion of the landfill.   
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Elements occur in the soil in a variety of forms more or less available for uptake by 

plants.  Availability of metals and metalloids is determined by characteristics of the 

element, characteristics of the soil, and selective absorption from the soil solution by the 

plant root.  Once in a plant, a metal can be sequestered in the roots in vacuoles or in 

association with cell walls and organelles.  ORNL (Efroymson et al., November 1997a) 

acknowledges that bias in the selection of the metal benchmarks is most likely to be 

significant due to the use of soluble metal salts in the toxicity tests.  These salts are likely 

to be more toxic than the mixture of forms encountered in field soil.  This bias results in 

generation of conservative benchmarks. 

Organic constituents of environmental concern include SVOCs, PBDEs, and pesticides.  

Measured endpoints for the phytotoxicity benchmarks generally consist of growth or 

yield (biomass).  Growth and yield are ecologically significant responses because they 

directly impact plant populations and the ability of the vegetation to support higher 

trophic levels.   

In all cases, the phytotoxicity benchmarks available from ORNL are very conservative, 

and if a constituent is present in soil at a concentration greater than the screening level, 

that chemical may not necessarily be phytotoxic to the plants at the site. 

7.2.2 COPC - Specific Ecotoxicity Issues 

The following presents information specific to the site COPCs on various issues on 

toxicity or metabolism, which are not considered in the SLERA. 

Aluminum – Aluminum toxicosis is expressed largely as a secondary phosphorus 

deficiency, presumably because it binds phosphorus in an unabsorbable complex in the 

intestine (National Academy of Sciences [NAS], 1980).  Fluoride has been observed to 

have synergistic effects on the toxicity of aluminum, possibly by enhancing the 

bioavailability of aluminum in intestinal absorption (National Institute of Environmental 
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Health Sciences [NIEHS], October 2000).  However, aluminum decreases fluoride 

toxicity (WHO, 1997).  In plants, manganese toxicity is usually accompanied by 

aluminum toxicity and phosphorus deficiency (Chen and Chiu, 2001).  Aluminum 

toxicity in plants hinders the uptake of phosphorus, calcium, and potassium (Chen and 

Chiu, 2001).  Aluminum in the diet protected rats from testicular damage due to zinc and 

copper deficiency (Liu and Stemmer, 1990). 

EPA (November 2003a) recognizes that due to the ubiquitous nature of aluminum, the 

natural variability of aluminum soil concentrations, and the availability of conservative 

soil screening benchmarks, aluminum is often identified as a COPC for ERAs.  The 

commonly used soil screening benchmarks are based on laboratory toxicity testing using 

an aluminum solution that is added to test soil.  Comparisons of total aluminum 

concentrations in soil samples to soluble aluminum-based screening values are deemed 

by EPA to be inappropriate.  Because the measurement of total aluminum in soils is not 

considered suitable or reliable for the prediction of potential toxicity and 

bioaccumulation, an alternative procedure is recommended for screening aluminum in 

soils.  This alternative procedure replaces the derivation of numeric Eco-SSL values for 

aluminum.  Potential ecological risks associated with aluminum are identified based on 

soil pH.  Aluminum is identified as an ecological COPC only at sites where the soil pH is 

less than 5.5 (EPA, November 2003a).   

The soil pH at IRP Site 27 ranges from 6.16 to 8.7.  Following EPA (November 2003a) 

guidance, it is recommended aluminum be eliminated from further evaluation in the soil 

medium. 

7.2.3  Bioavailability  

The bioavailability of all of the COPCs is assumed to be 100% in the SLERA.  There are 

no adjustment factors to account for COPCs binding onto soil particles or for being 

present in a form that is not biologically available or active.  Assumption of 100% 
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bioavailability of COPCs will result in the overestimation of risk in this SLERA.  

Following is a summary of the scientific literature on the bioavailability for several 

COPCs in soil.  When the bioavailability percentages found in the scientific literature are 

used in the risk analysis, the level of concern (HQ) is anticipated to go down for each of 

the following COPCs. 

Cadmium – Cadmium in soil can be found in sparingly soluble forms like sulfides to 

moderately soluble sulfates to highly soluble carbonates.  Cadmium in weathered soil 

was evaluated in vivo in rats (Schoof and Freeman, 1995; PTI, 1994).  Bioavailability 

was estimated at 33%.  In mammals, cadmium absorbed from the gastrointestinal tract, is 

less than 10% (Irwin et al. 1997). 

Chromium – The predominant form in soil of chromium from anthropogenic sources is 

soluble chromium.  The solubility and mobility of trivalent chromium is minimal, 

whereas hexavalent chromium is both highly soluble and mobile.  The relative 

concentrations of trivalent and hexavalent chromium in a soil is dependent upon the soil 

reduction-oxidation (redox) conditions and geochemistry, particularly the pH and 

presence of oxidizing or reducing agents.   

Witmer et al. (1991) reported the bioavailability of environmental soil chromium, a 

mixture of trivalent and hexavalent chromium, by laboratory animals suggested limited 

oral absorption.  Naval Facilities Engineering Service Center (NFESC) (July 2000) 

reported trivalent chromium oral absorption extremely low (approximately 1%) and 

hexavalent chromium oral absorption at approximately 10%.  Absorption of chromium is 

estimated to be only a few percent in birds (Irwin et al., 1997). 

Iron – Iron is essential for animals and plants.  Iron is essential in blood cell and enzyme 

formation in animals.  The maximum tolerable level  (MTL) is 1,000 mg/kg diet for cattle 

and poultry (NAS, 1980).  Iron is unlikely to pose a substantive risk to upper trophic level 
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receptors.  Iron plays an important role in plant respiration and photosynthetic reactions.  

Iron is also an immobile nutrient in plants (McCauley et al., May 2003).  

Regarding the toxicity potential of iron in soil, it is important to note that the toxicity of 

the metal depends on bioavailability of the element, as influenced by soil chemistry 

conditions such as pH.  Iron can occur in either the divalent (ferrous, or Fe+2) or trivalent 

(ferric, or Fe+3) states under typical environmental conditions.  The valence is determined 

by the pH and the Eh (redox potential) of the system, and the iron compound is 

dependent upon the availability of other chemicals.  Ferrous iron is more soluble and 

bioavailable to plants than ferric iron.  Iron occurs predominantly as Fe+3 oxides in soils.  

The divalent state (or ferrous state) can be oxidized to the trivalent state (or ferric state), 

where it may form oxide or hydroxide precipitates, and become unavailable to plants as a 

micronutrient (EPA, November 2003b), or as a toxicant if taken up in excess quantities.  

Extremely and strongly acid soils (pH 4.0-5.0) can have high concentrations of soluble 

iron, which may be toxic to the growth of some plants.  However, a slightly alkaline (pH 

7.4-7.8) or higher pH soil can cause a problem with the availability of iron to pin oak 

(State University of New York College of Environmental Science and Forestry [SUNY-

ESF], 2005).  Based on the average soil pH of 7.15 at IRP Site 27, the uptake of iron by 

plants appears to be limited, thus substantive risk of toxicity due to iron in soil is unlikely 

for plants. 

Lead - A study by Freeman et al. (1996) on weanling rats (4 weeks old) found that the 

presence of soil in the diet attenuated the absorption of lead salts (on which default lead 

assumptions are based).  The study concluded that lead in soil might be significantly less 

bioavailable to animals than the current default value of 30% (the SLERA assumed 100% 

bioavailability).   

Vanadium – Vanadium is ubiquitous, entering the environment from mining operations, 

refineries, and the use of petroleum products, as well as via plants that absorb vanadium 

from naturally occurring sources.  It can form covalent bonds with organic molecules to 

create organometal compounds (National Research Council [NRC], 1977).  Vanadium 

occurs naturally in more than 65 different minerals and in oxidized form, usually as metal 
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vanadate (NRC, 1977).  Vanadium is found throughout the earth’s crust at an average 

level of 150 mg/kg (Agency of Toxic Substances and Disease Registry [ATSDR], July 

1992).  The bulk of vanadium deposited in the environment is retained in the soil, mainly 

in the association with organic matter.  The mobility of vanadium is affected by pH.  

Vanadium is fairly mobile in neutral or alkaline soils relative to other metals, but its 

mobility decreased in acidic soils.  Vanadium has many valance states that may range 

from +2 to +5 with +5 being the principle oxidation state.  Vanadium can form both 

cationic and anionic salts (EPA, April 2005). 

Vanadium is mainly used in ferrous metallurgy where 75-85% of all vanadium produced 

is used as an alloy additive in making special steels.  Alloys of vanadium with non-

ferrous metals are widely used in the atomic industry, aircraft construction, and space 

technology.  Vanadium is also used as a target material for x-rays and a chemical 

catalyst.  Vanadium is present in coal, crude oil, naturally occurring petroleum 

hydrocarbons, and all fuel oils where it remains in the residue after the more volatile 

fractions have been distilled.  Major sources of environmental contamination of 

vanadium result from the combustion of fossil fuels, the burning of coal wastes, the 

disposal of coal waste and fly ash, and released from metallurgical works and smelters.  

Vanadium also enters the environment from natural sources such as continental dust, 

marine aerosols, and volcanic emissions (EPA, April 2005).  

There are no EPA Eco-SSLs for protection of plants or soil invertebrates.  A study on 

broccoli growth, reported in the EPA Eco-SSL document (EPA, April 2005), reports a 

NOAEL of 100-mg/kg vanadium in soil.  In plants, vanadium is immobile once it is taken 

up from the soil by the roots (Morrell et al., 1985).  EPA’s Eco-SSL for protection of 

mammals is 280 mg/kg and 7.8 mg/kg for protection of birds (EPA, April 2005).  In 

mammals, vanadium is poorly absorbed (0.1 to 1%) from the gastrointestinal tract (Irwin 

et al., 1997). 
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Zinc – Earthworms concentrate zinc from the soil presenting a potential for hazard to 

birds feeding on worms (Irwin et al, 1997).  About 50% of zinc is absorbed from the 

gastrointestinal tract of mammals (Irwin et al., 1997). 

7.2.4  Area Use Factors 

To conform to EPA’s intent to conservatively conduct the SLERA portion of the 8-step 

ecological risk assessment process, the assumption was made that all wildlife receptors 

obtained 100% of their dietary needs from IRP Site 27.  However, this assumption 

overestimates the percentage of the diet obtained from IRP Site 27 for receptors with a 

home range greater than the site. 

The home range of an animal is the area that an animal uses during its normal daily 

activities primarily foraging, but also finding shelter, mating, etc., as opposed to a 

territory, which is defended and is generally smaller than a home range.  An AUF defines 

the ratio of site area to a receptor’s home range.  When the home range is larger than the 

site area, then an AUF can be calculated. 

Coyotes are found throughout most of the United States, western Canada, and Alaska in 

prairies, open woodlands, brushy and boulder-strewn areas and dens in the ground.  The 

home range of coyotes varies geographically, seasonally, and individually within 

populations.  A home range of 3 to 31 square miles (1,920 to 19,840 acres) has been 

reported (Zeiner et al., 1990).   

Red-tailed hawks are a common and permanent resident of California, inhabiting a range 

of habitats from forests to prairies to some urban areas with home ranges reaching 

upwards of 1500 hectares (ha) (one hectare equal 2.47 acres) (EPA, December 1993; 

National Geographic Society, 1987; Zeiner et al., 1990).  Craighead and Craighead 

(1956) report the home range of the red-tailed hawk in south Michigan field and woodlot 

habitats from 381-989 ha with a mean of 697 ha (EPA, December 1993).  It is not likely 
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that top-level predators, such as red-tailed hawks and coyotes, could be sustained as a 

result of feeding solely within the IRP Site 27. 

Zeiner et al. (1990) reports the home range for the mourning dove as extensive to 

approximately 10 ha (2,471 acres).  The average home range for the mourning dove in 

Missouri is 3,200 ha (7,907 acres), but most activity is within 1.6 square kilometers (km) 

(Tomlinson et al., 1960).  During nesting, the movements of parents are confined to a 

small area around the nest.  After nesting, local parents and young birds use a home range 

of about 10 square miles and travel up to 3 miles between feeding sites in fields and 

roosts (Jackson, 1997).  

The California quail is a common and permanent resident of California and inhabits 

shrub, scrub, brush, and open stages of conifer and deciduous habitats and the margins of 

grasslands/croplands with a home range of 17 to 45 acres (Zeiner et al., 1990).  These 

home ranges are far greater than IRP Site 27.  The SLERA, while intended to be 

conservative, overestimates the potential for risk for the coyote, red-tailed hawk, 

mourning dove, and California quail.   

The California gnatcatcher’s home range varies by season.  It may vary from 1-9 ha (2.5-

22.2 acres) (Preston et al., 1998).  Atwood et al. (1998) reports home ranges of 4-11 acres 

for the California gnatcatcher (Zeiner et al., 1990).  Although these home ranges are 

similar to the size of IRP Site 27 (approximately 7 acres), the California gnatcatcher lives 

only in coastal sage scrub vegetation and IRP Site 27 does not contain sufficient habitat 

to represent a range, and is specially isolated and disconnected from contiguous occupied 

habitat (occurring up-slope to the west) (Robbie Knight [personal communication], 

March 2003).  Therefore, the assumption of 100% diet gathered from IRP Site 27 may 

overestimate the potential for risk to these species based on area use only. 

The deer mouse is common throughout California and has a home range from 0.25 to 0.5 

acres (Burt, 1976; Zeiner et al., 1990).  The brush rabbit’s home range is reported in 
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Zeiner et al. (1990) as averaging about 3.8 acres within grasslands, meadows, and 

riparian areas.   The home range of Stephen’s kangaroo rat may be a function of 

population density, allowing them to expand or contract in the acreage they occupy with 

changing seasonal weather patterns.  The population density may vary from 40/ha to 

58/ha and their home ranges may vary from 0.06 ha (0.14 acres) to 0.10 ha (0.24 acres) 

(Zeiner et al, 1990).   The assumption of 100% diet gathered from IRP Site 27 does not 

overestimate the potential for risk to these species based on area use only. 

7.2.5  EPA Ecological Soil Screening Level 

EPA (March 2005a) posted revised Ecological Eco-SSLs for plants, soil invertebrates, 

birds, and mammals for selected COPCs in soil.  Table 7-4 shows the Eco-SSLs 

protective of several receptor classes.  The Eco-SSL is a concentration of a COPC in soil 

that is protective of ecological receptors that commonly come into contact with soil or 

ingest biota that live in or on soil (EPA, February 2005).  EPA derived the Eco-SSLs in 

order to conserve resources by limiting the need for EPA and other risk assessors to 

perform repetitious toxicity data literature searches and data evaluations for the same 

constituents at every site (EPA, February 2005).  Eco-SSLs also will increase consistency 

among screening risk analyses and decrease the possibility that potential risks from soil 

contamination to ecological receptors will be overlooked.  The approach developed for 

deriving the Eco-SSLs for plants and soil invertebrates was similar to the approach taken 

for deriving the wildlife Eco-SSLs (specifically the TRVs).  This approach included a 

rigorous identification of studies by exclusion and acceptability criteria, and extraction, 

evaluation and scoring of test results for applicability of deriving an Eco-SSL.  Wildlife 

Eco-SSLs are the result of back-calculations from a HQ of 1.0 (EPA, February 2005).  

Therefore, the Eco-SSL is preferred over the HQ values in the SLERA because of the 

uncertainty added to the SLERA HQ values by the multiple conservative assumptions 

and factors that results in overestimation of potential for concern.  
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Table 7-4 shows the COPC’s maximum and 95% UCL (in parentheses) concentrations in 

surface soil (0-2 ft bgl) at IRP Site 27.  Cadmium, cobalt, and lead maximum and/or 95% 

UCL concentrations were below the Plant Eco-SSLs.   Barium, beryllium, cadmium, and 

lead maximum and/or 95% UCL concentrations were below the Invertebrate Eco-SSLs.   

Avian Eco-SSLs were above the maximum and/or 95% UCL concentrations of arsenic, 

cadmium, cobalt, and dieldrin and mammalian Eco-SSLs were above the maximum 

and/or 95% UCL concentrations of arsenic, barium, beryllium, chromium, cobalt, and 

vanadium.  In contrast, the only constituents below the target HQ of less than one in the 

SLERA included cobalt and dieldrin for avian species, and barium and beryllium for 

mammalian species.  Thus, the use of Eco-SSLs over TRV-based HQs can be more 

effective in narrowing the list of constituents subject to further evaluation to those 

constituents that are probable contributors to risk.  While factors other than use of Eco-

SSLs over TRV-based HQs also were used to narrow the list of contributors to risk to an 

even greater extent in the risk characterization (i.e., the comparison of metals to 

background UTLs), this comparison of the two sets of values demonstrates that Eco-SSLs 

reduce uncertainty over selection of COPCs by more realistically approximating risk than 

SLERA HQ values generated using multiple conservative assumptions and factors. 

7.2.6 Use of Input Exposure Parameters 

A detailed explanation of the selection of the input exposure parameters selected for the 

SLERA model can be found in the Final Work Plan (MARRS, September 2005).  

Resources used to determine input exposure parameter values included Wildlife Exposure 

Factors Handbook (EPA, December 1993) for food and water ingestion rates, inhalation 

rates, and mammal body weights, Dunning (1993) for bird body weights, Ecological Soil 

Screening Guidance (EPA, September 2002), Estimates of Soil Ingestion by Wildlife 

(Beyer et al., 1994) for soil and sediment ingestion rates, California’s Wildlife Volumes I-

III (Zeiner et al., 1990), and others as detailed in the Final Work Plan (MARRS, 

September 2005).  There can be variability in input rates among individuals within a 

species, between species, between soil or sediment types, and with the type and quantity 
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of food items available.  The direction and magnitude of the uncertainty associated with 

these variables is not measurable. 
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8.0 EVALUATION OF RESULTS 

Following the SLERA process including the weight-of-evidence analysis, the results are: 

• IRP Site 27 has an area of approximately 7 acres of permeable surface area, 

which provides terrestrial ecological habitat and services.  The site consists of 

open land with coastal sage scrub and dense patches of non-native annual 

species such as Erodium sp., Brassica sp., and Bromus sp. In addition, several 

eucalyptus trees and a Peruvian Pepper trees are located along the southern 

portion of the landfill.  IRP Site 27 provides foraging habitat for both birds 

and mammals. 

• Potential risk to the community-level receptors could not be determined due to 

the lack of screening values for several metals, PBDEs, PCBs (soil 

invertebrates only), pesticides, and hydrazine.  Several metals pose a risk to 

community-level receptors: aluminum, arsenic, chromium, lead, and 

vanadium exceeded their plant screening values and chromium exceeded its 

soil invertebrate screening value; however the presence of vegetation belies 

the risk to plants and all metal concentrations except arsenic and lead 

maximum concentrations were below background UTLs.  

• The only inorganics with NOAEL-based HQs above 1 and concentrations to 

exceed background UTLs were arsenic and lead, which only exceeded 

background at their maximum detected locations.  Based upon a comparison 

of maximum concentration NOAEL-based HQs and background NOAEL-

based HQs, the majority or risk from these metals is attributable to 

background.  Based on the 95% UCL NOAEL-based HQs, arsenic and lead 

still had NOAEL-based HQs above one, but they were much reduced from the 

maximum NOAEL-based HQs. Single arsenic and lead maximum locations 

above background are unlikely to cause substantive ecological risk.   
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• The only organics with NOAEL-based HQs above one were alpha-chlordane, 

4,4’-DDT, PCB-1016, and PCB-1260.  However, alpha-chlordane had 95% 

UCL NOAEL-based HQs below one. 4,4’-DDT, PCB-1016, and PCB-1260 

had 95% UCL NOAEL-based HQs above one, but the risk appears to be 

minimal since all 95% UCL NOAEL-based HQs are only slightly above one, 

with all less than 4.0.  PCBs and 4,4’-DDT are not widespread contaminants 

because exposure is limited to only one out of ten sample locations 

(IR27B0301).  It is unlikely that COPCs detected at only one location would 

pose a substantive ecological risk to wildlife.  

• The SLERA did not take into consideration actual diets (the SLERA assumed 

a diet composed entirely of the most contaminated dietary item), 

bioavailability (the SLERA assumed 100% bioavailability), metabolic 

processes, or AUFs, which would reduce the risk calculations.   

• No source area was identified that would continue to cause ecological 

exposure.  Contamination has been in place since the 1970s and will not be 

transported elsewhere due to the lack of surface water and the presence of 

vegetation cover that reduces the mobility of detected constituents in soil.   

• Based on the SLERA, no further ecological action is recommended for IRP 

Site 27. 
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Table 3-1.  Summary of Ecological COPCs

COPC

Number of 
Detected 
Samples / 
Number of 
Samples

Minimum 
Detected 

Result 
(mg/kg)

Maximum 
Detected 

Result 
(mg/kg)

Location of 
Maximum 
Detected 

Result 95% UCL

Aluminum 10/10 8320 14000 IR27B1001 11800
Arsenic 10/10 0.97 28.4 IR27B0201 8.95
Barium 10/10 63.2 103 IR27B0401 92.6
Beryllium 10/10 0.121 0.289 IR27B1001 0.216
Cadmium 6/10 0.106 0.414 IR27B0201 0.261
Chromium (Total) 10/10 15.5 28.5 IR27B0201 24.8
Cobalt 10/10 5.97 9.55 IR27B0701 8.36
Copper 10/10 10.6 17 IR27B0201 15.2
Iron 10/10 12200 19300 IR27B1001 16400
Lead 10/10 2.94 74.9 IR27B0301 25.9
Manganese 10/10 146 293 IR27B0701 247
Nickel 10/10 4.96 8.3 IR27B0201 7.42
Vanadium 10/10 34 73.6 IR27B1001 53.4
Zinc 10/10 20.2 44.7 IR27B0201 33.3

Hydrazine 2/10 0.155 0.157 IR27B0201 0.118

4,4'-DDT 1/10 0.012 0.012 IR27B0301 0.0264
Dieldrin 1/10 0.0017 0.0017 IR27B0301 0.0255
Endrin ketone 1/10 0.0027 0.0027 IR27B0301 0.0253
alpha-Chlordane 2/10 0.0039 0.079 IR27B0301 0.0263
gamma-Chlordane 1/10 0.0024 0.0024  IR27B0101 0.00855

PBDE-100 1/10 0.0036 0.0036 IR27B0101 0.0104
PBDE-138 1/10 0.0022 0.0022 IR27B0101 0.0103
PBDE-183 1/10 0.0096 0.0096 IR27B0601 0.0108
PBDE-47 1/10 0.00058 0.00058 IR27B0501 0.0108

PCB 1016 1/10 0.2 0.2 IR27B0301 0.125
PCB 1260 1/10 0.073 0.073 IR27B0301 0.106

Diesel 4/10 5.5 79 IR27B0201 33.2
Motor oil 3/10 24 1400 IR27B0201 411

mg/kg - Milligram per kilogram dry weight.
UCL - Upper confidence limit.

Inorganics

Fuels

Pesticides

Polybrominated Diphenyl Ethers

Polychlorinated Biphenyls

Semi Volatile Organic Compounds



Table 4-1.  Screening Analysis for the Plant Community

COPC
Analytical 
Method Media (Depth)

Number of 
Detected 
Samples / 
Number of 
Samples

Minimum 
Detected 

Result 
(mg/kg)

Maximum 
Detected 

Result 
(mg/kg)

Location 
of 

Maximum 
Detected 

Result 95% UCL

Eco 
Screening 

Value 
(mg/kg)

Source of Eco 
Screening Value

Number 
Detected 
Results > 

Eco 
Screening 

Value

Barium EPA 6020A Surface Soil (0-2 ft) 10/10 63.2 103 IR27B0401 92.6 500 ORNL Plant 0 
Beryllium EPA 6020A Surface Soil (0-2 ft) 10/10 0.121 0.289 IR27B1001 0.216 10 ORNL Plant 0 
Cadmium EPA 6020A Surface Soil (0-2 ft) 6/10 0.106 0.414 IR27B0201 0.261 4 ORNL Plant 0 
Cobalt EPA 6020A Surface Soil (0-2 ft) 10/10 5.97 9.55 IR27B0701 8.36 13 EPA Eco Plant SSL 0 
Copper EPA 6020A Surface Soil (0-2 ft) 10/10 10.6 17.0 IR27B0201 15.2 100 ORNL Plant 0 
Manganese EPA 6020A Surface Soil (0-2 ft) 10/10 146 293 IR27B0701 247 500 ORNL Plant 0 
Nickel EPA 6020A Surface Soil (0-2 ft) 10/10 4.96 8.30 IR27B0201 7.42 30 ORNL Plant 0 
Zinc EPA 6020A Surface Soil (0-2 ft) 10/10 20.2 44.7 IR27B0201 33.3 50 ORNL Plant 0 

PCB 1016 EPA 8082 Surface Soil (0-2 ft) 1/10 0.200 0.200 IR27B0301 0.125 40 ORNL Plant 0 
PCB 1260 EPA 8082 Surface Soil (0-2 ft) 1/10 0.0730 0.0730 IR27B0301 0.106 40 ORNL Plant 0 

Aluminum EPA 6020A Surface Soil (0-2 ft) 10/10 8320 14000 IR27B1001 11800 50 ORNL Plant 10 
Arsenic EPA 6020A Surface Soil (0-2 ft) 10/10 0.970 28.4 IR27B0201 8.95 10 ORNL Plant 1 
Chromium (Total) EPA 6020A Surface Soil (0-2 ft) 10/10 15.5 28.5 IR27B0201 24.8 1 ORNL Plant 10 
Iron EPA 6020A Surface Soil (0-2 ft) 10/10 12200 19300 IR27B1001 16400 NV NA NA 
Lead EPA 6020A Surface Soil (0-2 ft) 10/10 2.94 74.9 IR27B0301 25.9 50 ORNL Plant 1 
Vanadium EPA 6020A Surface Soil (0-2 ft) 10/10 34.0 73.6 IR27B1001 53.4 2 ORNL Plant 10 

PBDE-100 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00360 0.00360 IR27B0101 0.0104 NV NA NA 
PBDE-138 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00220 0.00220 IR27B0101 0.0103 NV NA NA 
PBDE-183 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00960 0.00960 IR27B0601 0.0108 NV NA NA 
PBDE-47 EPA 8082 Surface Soil (0-2 ft) 1/10 0.000580 0.000580 IR27B0501 0.0108 NV NA NA 

All Detected Results less than Eco Plant Screening Value 
Inorganics 

Detected Results greater than Eco Plant Screening Value, No Eco Plant Screening Value 

PBDEs

Inorganics 

PCBs 



Table 4-1.  Screening Analysis for the Plant Community

COPC
Analytical 
Method Media (Depth)

Number of 
Detected 
Samples / 
Number of 
Samples

Minimum 
Detected 

Result 
(mg/kg)

Maximum 
Detected 

Result 
(mg/kg)

Location 
of 

Maximum 
Detected 

Result 95% UCL

Eco 
Screening 

Value 
(mg/kg)

Source of Eco 
Screening Value

Number 
Detected 
Results > 

Eco 
Screening 

Value

4,4'-DDT EPA 8081A Surface Soil (0-2 ft) 1/10 0.0120 0.0120 IR27B0301 0.0264 NV NA NA 
Dieldrin EPA 8081A Surface Soil (0-2 ft) 1/10 0.00170 0.00170 IR27B0301 0.0255 NV NA NA 
Endrin ketone EPA 8081A Surface Soil (0-2 ft) 1/10 0.00270 0.00270 IR27B0301 0.0253 NV NA NA 
alpha-Chlordane EPA 8081A Surface Soil (0-2 ft) 2/10 0.00390 0.0790 IR27B0301 0.0263 NV NA NA 
gamma-Chlordane EPA 8081A Surface Soil (0-2 ft) 1/10 0.00240 0.00240 IR27B0101 0.00855 NV NA NA 

Hydrazine SM 1385 Surface Soil (0-2 ft) 2/10 0.155 0.157 IR27B0201 0.118 NV NA NA 
 
NA--Not applicable.
NV--No value.
mg/kg - Milligram per kilogram dry weight.
UCL - Upper confidence limit.

Pesticides 

SVOCs 



Table 4-2.  Screening Analysis for the Soil Invertebrate Community

COPC
Analytical 

Method Media (Depth)

Number of 
Detected 
Samples / 
Number of 
Samples

Minimum 
Detected 

Result 
(mg/kg)

Maximum 
Detected 

Result 
(mg/kg)

Location of 
Maximum 
Detected 

Result 95% UCL

Eco 
Screening 

Value 
(mg/kg)

Source of Eco 
Screening Value

Number 
Detected 
Results > 

Eco 
Screening 

Value

Arsenic EPA 6020A Surface Soil (0-2 ft) 10/10 0.970 28.4 IR27B0201 8.95 60 ORNL Soil Invrt 0 
Barium EPA 6020A Surface Soil (0-2 ft) 10/10 63.2 103 IR27B0401 92.6 330 EPA Eco Soil Invrt SSL 0 
Beryllium EPA 6020A Surface Soil (0-2 ft) 10/10 0.121 0.289 IR27B1001 0.216 40 EPA Eco Soil Invrt SSL 0 
Cadmium EPA 6020A Surface Soil (0-2 ft) 6/10 0.106 0.414 IR27B0201 0.261 20 ORNL Soil Invrt 0 
Copper EPA 6020A Surface Soil (0-2 ft) 10/10 10.6 17.0 IR27B0201 15.2 50 ORNL Soil Invrt 0 
Lead EPA 6020A Surface Soil (0-2 ft) 10/10 2.94 74.9 IR27B0301 25.9 500 ORNL Soil Invrt 0 
Nickel EPA 6020A Surface Soil (0-2 ft) 10/10 4.96 8.30 IR27B0201 7.42 200 ORNL Soil Invrt 0 
Zinc EPA 6020A Surface Soil (0-2 ft) 10/10 20.2 44.7 IR27B0201 33.3 100 ORNL Soil Invrt 0 

Aluminum EPA 6020A Surface Soil (0-2 ft) 10/10 8320 14000 IR27B1001 11800 NV NA NA 
Chromium (Total) EPA 6020A Surface Soil (0-2 ft) 10/10 15.5 28.5 IR27B0201 24.8 0.4 ORNL Soil Invrt 10 
Cobalt EPA 6020A Surface Soil (0-2 ft) 10/10 5.97 9.55 IR27B0701 8.36 NV NA NA 
Iron EPA 6020A Surface Soil (0-2 ft) 10/10 12200 19300 IR27B1001 16400 NV NA NA 
Manganese EPA 6020A Surface Soil (0-2 ft) 10/10 146 293 IR27B0701 247 NV NA NA 
Vanadium EPA 6020A Surface Soil (0-2 ft) 10/10 34.0 73.6 IR27B1001 53.4 NV NA NA 

PBDE-100 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00360 0.00360 IR27B0101 0.0104 NV NA NA 
PBDE-138 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00220 0.00220 IR27B0101 0.0103 NV NA NA 
PBDE-183 EPA 8082 Surface Soil (0-2 ft) 1/10 0.00960 0.00960 IR27B0601 0.0108 NV NA NA 
PBDE-47 EPA 8082 Surface Soil (0-2 ft) 1/10 0.000580 0.000580 IR27B0501 0.0108 NV NA NA 

PCB 1016 EPA 8082 Surface Soil (0-2 ft) 1/10 0.200 0.200 IR27B0301 0.125 NV NA NA 
PCB 1260 EPA 8082 Surface Soil (0-2 ft) 1/10 0.0730 0.0730 IR27B0301 0.106 NV NA NA 

Inorganics 

Inorganics 
Detected Results greater than Eco Soil Invertebrate Screening Value, No Eco Soil Invertebrate Screening Value 

All Detected Results less than Eco Soil Invertebrate Screening Value 

PBDEs

PCBs 



Table 4-2.  Screening Analysis for the Soil Invertebrate Community

COPC
Analytical 

Method Media (Depth)

Number of 
Detected 
Samples / 
Number of 
Samples

Minimum 
Detected 

Result 
(mg/kg)

Maximum 
Detected 

Result 
(mg/kg)

Location of 
Maximum 
Detected 

Result 95% UCL

Eco 
Screening 

Value 
(mg/kg)

Source of Eco 
Screening Value

Number 
Detected 
Results > 

Eco 
Screening 

Value

4,4'-DDT EPA 8081A Surface Soil (0-2 ft) 1/10 0.0120 0.0120 IR27B0301 0.0264 NV NA NA 
Dieldrin EPA 8081A Surface Soil (0-2 ft) 1/10 0.00170 0.00170 IR27B0301 0.0255 NV NA NA 
Endrin ketone EPA 8081A Surface Soil (0-2 ft) 1/10 0.00270 0.00270 IR27B0301 0.0253 NV NA NA 
alpha-Chlordane EPA 8081A Surface Soil (0-2 ft) 2/10 0.00390 0.0790 IR27B0301 0.0263 NV NA NA 
gamma-Chlordane EPA 8081A Surface Soil (0-2 ft) 1/10 0.00240 0.00240 IR27B0101 0.00855 NV NA NA 

Hydrazine SM 1385 Surface Soil (0-2 ft) 2/10 0.155 0.157 IR27B0201 0.118 NV NA NA 
 
NA--Not applicable.
NV--No value.
mg/kg - Milligram per kilogram dry weight.
UCL - Upper confidence limit.

Pesticides 

SVOCs 



COPC Plants
Soil    

Invertebrates

Aluminum X X*
Arsenic X  - -
Barium  - -  - -
Beryllium  - -  - -
Cadmium  - -  - -
Chromium (Total) X X
Cobalt  - - X*
Copper  - -  - -
Iron X* X*
Lead X  - -
Manganese  - - X*
Nickel  - -  - -
Vanadium X X*
Zinc  - -  - -

PBDE-100 X* X*
PBDE-138 X* X*
PBDE-183 X* X*
PBDE-47 X* X*

PCB 1016  - - X*
PCB 1260  - - X*

4,4'-DDT X* X*
Dieldrin X* X*
Endrin ketone X* X*
alpha-Chlordane X* X*
gamma-Chlordane X* X*

Hydrazine X* X*

X indicates COPC is retained.
-- indicates maximum concentration less than the screening level or HQ greater than one.
* indicates the COPC is retained due to lack of a screening benchmark or a TRV.

Table 4-3.  Summary of COPCs for the Plant 
and Soil Invertebrate Communities

SVOCs

PBDEs

Inorganics

PCBs

Pesticides



Table 5-1.  Summary of Oral HQs for Avian Receptors 

California 
Gnatcatcher

NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ
Aluminum 1.6E+00 3.2E-01 1.4E+01 2.9E+00 1.1E+01 2.2E+00 4.6E+01
Arsenic 1.2E-03 3.9E-04 4.9E-01 1.6E-01 8.6E-01 2.9E-01 2.2E+01
Barium 1.5E-02 3.0E-03 1.5E-01 3.0E-02 1.9E-01 3.8E-02 4.8E-01
Beryllium NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV
Cadmium 2.2E+00 1.6E-01 2.0E+00 1.5E-01 2.5E-01 1.8E-02 6.5E+00
Chromium VI 1.6E+00 3.3E-02 4.4E+01 8.8E-01 2.5E+00 5.1E-02 1.4E+02
Cobalt 7.4E-03 1.5E-03 2.3E-01 4.6E-02 2.7E-01 5.4E-02 2.7E-01
Copper 1.0E-02 7.9E-03 8.5E-02 6.4E-02 8.9E-02 6.7E-02 2.7E-01

Iron 8.3E-01 NOAEL Only 3.3E+01 NOAEL Only 3.9E+01
NOAEL 

Only 1.9E+01
Lead (Inorganic) 8.8E-01 5.8E-02 1.2E+01 1.2E+00 8.7E+00 8.7E-01 3.8E+01

Manganese 1.0E-03 NOAEL Only 3.6E-02 NOAEL Only 4.3E-02
NOAEL 

Only 3.7E-02
Nickel 3.8E-03 2.7E-03 5.6E-02 4.0E-02 3.0E-02 2.1E-02 1.8E-01
Vanadium 3.7E-01 1.1E-01 1.5E+01 4.4E+00 1.7E+01 5.2E+00 8.8E+00
Zinc 2.8E+00 3.1E-01 7.3E+00 8.1E-01 2.3E+00 2.6E-01 2.4E+01
alpha-Chlordane 3.7E-04 7.4E-05 5.1E-03 1.0E-03 9.7E-03 1.9E-03 2.5E+00
gamma-Chlordane 1.8E-05 3.5E-06 2.6E-04 5.1E-05 2.9E-04 5.9E-05 1.2E-01
4,4'-DDT 1.2E-01 2.4E-02 7.7E-01 1.5E-01 8.8E-02 1.8E-02 2.5E+00
Dieldrin 4.1E-01 3.0E-03 1.1E-01 8.2E-04 6.6E-02 4.8E-04 7.1E-01
Endrin ketone 3.2E-03 6.4E-04 5.1E-02 1.0E-02 6.4E-02 1.3E-02 9.3E-02
PCB-1016 1.9E+00 3.7E-01 1.7E+00 3.4E-01 3.6E-02 7.1E-03 5.5E+00
PCB-1260 8.7E-01 1.7E-01 8.0E-01 1.6E-01 1.3E-02 2.6E-03 2.6E+00
PBDE-47 NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV
PBDE-100 NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV
PBDE-138 NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV
PBDE-183 NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV
Hydrazine NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV

Bold – HQ greater than one.
HQ - Hazard quotient.

COPC
Red-Tailed Hawk California Quail Mourning Dove



Table 5-2.  Summary of Oral HQs for Mammalian Receptors 

Stephen's 
Kangaroo Rat

NOAEL-HQ
LOAEL-

HQ NOAEL-HQ LOAEL-HQ
NOAEL-

HQ
LOAEL-

HQ NOAEL-HQ

Aluminum 1.8E+01 3.6E+00 2.6E+00 5.2E-01 1.1E+00 2.2E-01 5.0E+00
Arsenic 7.2E+00 5.7E+00 6.6E+00 5.2E+00 9.9E-02 7.9E-02 9.4E+00
Barium 1.5E-01 3.1E-02 2.2E-01 4.4E-02 3.6E-02 7.2E-03 2.3E-01
Beryllium 7.2E-02 1.4E-02 1.4E-03 2.8E-04 3.7E-03 7.5E-04 2.7E-03
Cadmium 9.9E-01 9.9E-02 4.4E-01 4.4E-02 1.8E+01 1.8E+00 2.2E-01
Chromium VI 1.6E+00 3.3E-01 1.1E-02 2.2E-03 3.0E-02 6.1E-03 2.1E-02
Cobalt 1.5E+00 3.0E-01 8.8E-01 1.8E-01 1.9E-02 3.8E-03 1.7E+00
Copper 5.0E-01 3.9E-01 2.6E-01 2.0E-01 3.3E-02 2.5E-02 5.0E-01

Iron 8.6E+01
NOAEL 

Only 5.0E+01
NOAEL 

Only 7.4E-01
NOAEL 

Only 9.7E+01
Lead (Inorganic) 2.4E+00 2.4E-01 8.5E-01 8.5E-02 6.5E-02 6.5E-03 1.6E+00
Manganese 5.6E-01 1.7E-01 3.3E-01 1.0E-01 5.9E-03 1.8E-03 6.3E-01
Nickel 1.4E+00 2.9E-01 3.8E-01 7.6E-02 5.1E-02 1.0E-02 7.3E-01
Vanadium 3.0E+01 5.9E+00 1.7E+01 3.5E+00 2.5E-01 5.0E-02 3.3E+01
Zinc 2.1E+00 4.2E-01 5.7E-01 1.1E-01 1.1E+00 2.2E-01 7.7E-01
alpha-Chlordane 1.9E-02 9.2E-03 1.9E-02 9.4E-03 3.5E-02 1.7E-02 2.4E-02
gamma-Chlordane 9.5E-04 4.7E-04 5.8E-04 2.8E-04 1.7E-03 8.1E-04 7.4E-04
4,4'-DDT 1.8E-02 3.6E-03 2.6E-04 5.1E-05 2.9E-04 5.8E-05 9.3E-04
Dieldrin 7.3E-03 1.5E-03 1.6E-03 3.2E-04 1.5E-02 3.0E-03 3.5E-03
Endrin ketone 1.2E-02 2.4E-03 7.9E-03 1.6E-03 7.8E-04 1.6E-04 1.4E-02
PCB-1016 4.7E+00 1.1E+00 3.8E-02 8.5E-03 2.7E+00 6.0E-01 7.3E-02
PCB-1260 2.2E+00 4.9E-01 1.4E-02 3.1E-03 1.3E+00 2.8E-01 2.7E-02
PBDE-47 9.8E-05 9.8E-06 5.8E-05 5.8E-06 5.8E-06 5.8E-07 1.1E-04
PBDE-100 6.1E-04 6.1E-05 3.6E-04 3.6E-05 3.6E-05 3.6E-06 6.8E-04
PBDE-138 3.7E-04 3.7E-05 2.2E-04 2.2E-05 2.2E-05 2.2E-06 4.2E-04
PBDE-183 1.6E-03 1.6E-04 9.5E-04 9.5E-05 9.5E-05 9.5E-06 1.8E-03
Hydrazine 1.3E-01 6.6E-02 7.8E-02 3.9E-02 7.8E-03 3.9E-03 1.5E-01

Bold – HQ greater than one.
HQ - Hazard quotient.

COPC

Deer Mouse Brush Rabbit Coyote



COPC
Red-Tailed 

Hawk
California 

Quail
Mourning 

Dove
California 

Gnatcatcher
Deer 

Mouse
Brush 
Rabbit Coyote

Stephen's 
Kangaroo 

Rat
Aluminum 1.6E+00 1.4E+01 1.1E+01 4.6E+01 1.8E+01 2.6E+00 1.1E+00 5.0E+00
Arsenic 1.2E-03 4.9E-01 8.6E-01 2.2E+01 7.2E+00 6.6E+00 9.9E-02 9.4E+00
Beryllium NO TRV NO TRV NO TRV NO TRV 7.2E-02 1.4E-03 3.7E-03 2.7E-03
Cadmium 2.2E+00 2.0E+00 2.5E-01 6.5E+00 9.9E-01 4.4E-01 1.8E+01 2.2E-01
Chromium VI 1.6E+00 4.4E+01 2.5E+00 1.4E+02 1.6E+00 1.1E-02 3.0E-02 2.1E-02
Cobalt 7.4E-03 2.3E-01 2.7E-01 2.7E-01 1.5E+00 8.8E-01 1.9E-02 1.7E+00
Iron 8.3E-01 3.3E+01 3.9E+01 1.9E+01 8.6E+01 5.0E+01 7.4E-01 9.7E+01
Lead (Inorganic) 8.8E-01 1.2E+01 8.7E+00 3.8E+01 2.4E+00 8.5E-01 6.5E-02 1.6E+00
Nickel 3.8E-03 5.6E-02 3.0E-02 1.8E-01 1.4E+00 3.8E-01 5.1E-02 7.3E-01
Vanadium 3.7E-01 1.5E+01 1.7E+01 8.8E+00 3.0E+01 1.7E+01 2.5E-01 3.3E+01
Zinc 2.8E+00 7.3E+00 2.3E+00 2.4E+01 2.1E+00 5.7E-01 1.1E+00 7.7E-01
alpha-Chlordane 3.7E-04 5.1E-03 9.7E-03 2.5E+00 1.9E-02 1.9E-02 3.5E-02 2.4E-02
4,4'-DDT 1.2E-01 7.7E-01 8.8E-02 2.5E+00 1.8E-02 2.6E-04 2.9E-04 9.3E-04
PCB-1016 1.9E+00 1.7E+00 3.6E-02 5.5E+00 4.7E+00 3.8E-02 2.7E+00 7.3E-02
PCB-1260 8.7E-01 8.0E-01 1.3E-02 2.6E+00 2.2E+00 1.4E-02 1.3E+00 2.7E-02
PBDE-47 NO TRV NO TRV NO TRV NO TRV 9.8E-05 5.8E-05 5.8E-06 1.1E-04
PBDE-100 NO TRV NO TRV NO TRV NO TRV 6.1E-04 3.6E-04 3.6E-05 6.8E-04
PBDE-138 NO TRV NO TRV NO TRV NO TRV 3.7E-04 2.2E-04 2.2E-05 4.2E-04
PBDE-183 NO TRV NO TRV NO TRV NO TRV 1.6E-03 9.5E-04 9.5E-05 1.8E-03
Hydrazine NO TRV NO TRV NO TRV NO TRV 1.3E-01 7.8E-02 7.8E-03 1.5E-01

Bold – HQ greater than one.
HQ - Hazard quotient.

Table 5-3.  Summary of NOAEL-based HQs Above One for Avian and Mammalian Receptors



Table 6-1.  Summary of COPCs

COPC Plants
Soil 

Invertebrates Birds Mammals

Aluminum X X* X X
Arsenic X  - - X X
Beryllium  - -  - - X*  - -
Cadmium  - -  - - X X
Chromium VI X X X X
Cobalt  - - X*  - - X
Iron X* X* X X
Lead (Inorganic) X  - - X X
Manganese  - - X*  - -  - -
Nickel  - -  - -  - - X
Vanadium X X* X X
Zinc  - -  - - X X

Hydrazine X* X* X*  - -

4,4'-DDT X* X* X  - -
Dieldrin X* X*  - -  - -
Endrin ketone X* X*  - -  - -
alpha-Chlordane X* X* X  - -
gamma-Chlordane X* X*  - -  - -

PCB-1016  - - X* X X
PCB-1260  - - X* X X

PBDE-47 X* X* X*  - -
PBDE-100 X* X* X*  - -
PBDE-138 X* X* X*  - -
PBDE-183 X* X* X*  - -

X indicates COPC is retained.
-- indicates maximum concentration less than the screening level or HQ greater than one.
* indicates the COPC is retained due to lack of a screening benchmark or a TRV.

PCBs

PBDEs

Pesticides

Inorganics

SVOCs



Table 6-2.  Summary of NOAEL-based HQs for 95% UCLs of Select COPCs

COPC

Red-
Tailed 
Hawk

California 
Quail

Mourning 
Dove

California 
Gnatcatcher

Deer 
Mouse

Brush 
Rabbit Coyote

Stephen's 
Kangaroo 

Rat
Arsenic 4.2E-04 2.5E-01 4.3E-01 7.0E+00 3.7E+00 3.4E+00 3.9E-02 4.8E+00
Lead (Inorganic) 4.6E-01 2.6E+00 3.0E+00 6.6E+00 5.4E-01 3.2E-01 3.8E-02 6.0E-01
alpha-Chlordane 1.2E-04 1.7E-03 3.2E-03 8.2E-01 6.3E-03 6.4E-03 1.2E-02 8.2E-03
4,4'-DDT 1.2E-01 7.7E-01 8.8E-02 2.5E+00 1.8E-02 2.6E-04 2.9E-04 9.3E-04
PCB-1016 1.3E+00 1.2E+00 2.2E-02 3.8E+00 3.3E+00 2.4E-02 1.9E+00 4.6E-02
PCB-1260 8.7E-01 8.0E-01 1.3E-02 2.6E+00 2.2E+00 1.4E-02 1.3E+00 2.7E-02

Bold – HQ greater than one.
HQ – Hazard quotient.



Table 6-3.  Summary of NOAEL-based HQs for Background of Select Metals

COPC

Red-
Tailed 
Hawk

California 
Quail

Mourning 
Dove

California 
Gnatcatcher

Deer 
Mouse

Brush 
Rabbit Coyote

Stephen's 
Kangaroo 

Rat
Arsenic 2.3E-04 1.6E-01 2.8E-01 3.3E+00 2.4E+00 2.2E+00 2.3E-02 3.2E+00
Cadmium 3.5E+00 6.0E+00 5.4E-01 1.9E+01 3.0E+00 9.5E-01 2.9E+01 4.8E-01
Chromium VI 1.8E+00 5.0E+01 2.9E+00 1.6E+02 1.9E+00 1.3E-02 3.4E-02 2.5E-02
Cobalt 9.9E-03 3.1E-01 3.6E-01 3.6E-01 2.0E+00 1.2E+00 2.5E-02 2.3E+00
Iron 1.1E+00 4.6E+01 5.4E+01 2.6E+01 1.2E+02 6.9E+01 1.0E+00 1.3E+02
Lead (Inorganic) 4.9E-01 3.5E+00 4.1E+00 1.1E+01 7.2E-01 4.2E-01 3.9E-02 8.0E-01
Nickel 6.0E-03 1.4E-01 5.9E-02 4.4E-01 3.5E+00 7.4E-01 8.0E-02 1.4E+00
Vanadium 3.4E-01 1.4E+01 1.6E+01 8.3E+00 2.8E+01 1.6E+01 2.4E-01 3.1E+01
Zinc 1.7E+00 9.7E+00 3.7E+00 3.1E+01 2.8E+00 9.2E-01 6.7E-01 1.2E+00

Bold – HQ greater than one.
HQ – Hazard quotient.



Table 6-4.  Comparison of 95% UCL and Background NOAEL-based HQs of Select Metals

COPC

Red-
Tailed 
Hawk

California 
Quail

Mourning 
Dove

California 
Gnatcatcher

Deer 
Mouse

Brush 
Rabbit Coyote

Stephen's 
Kangaroo 

Rat
Arsenic <1 <1 <1 X X X <1 X
Cadmium  - -  - - <1  - - <1 <1  - - <1
Chromium VI  - -  - -  - -  - -  - - <1 <1 <1
Cobalt <1 <1 <1 <1  - - <1 <1  - -
Iron <1  - -  - -  - -  - -  - - <1  - -
Lead (Inorganic) <1  - -  - -  - - <1 <1 <1 <1
Nickel <1 <1 <1 <1  - - <1 <1 <1
Vanadium <1  - -  - -  - -  - -  - - <1  - -
Zinc X - - - - - -  - - <1 X <1

<1 - The NOAEL-based HQ is less than one.
X - The NOAEL-based HQ is greater than one and greater than the background HQ.
"- -" - The NOAEL-based HQ is greater than one but less than the background HQ. 



Table 7-1. 
Comparison of Background UTLs and Site Concentarations of Inorganic COPCs

COPC

Maximum Soil 
(0-5 ft) 

Background 
UTLs1 

(mg/kg)

Site 
Minimum 
Detected 

Result 
(mg/kg)

Site 
Maximum 
Detected 

Result 
(mg/kg)

Number of 
Detected 
Samples / 
Number of 
Samples

# of Detected 
Results > 

Background

Aluminum 40000 8320 14000 10/10 0
Arsenic 17.2 0.97 28.4 10/10 1
Barium 438 63.2 103 10/10 0

Beryllium 1.52 0.121 0.289 10/10 0
Cadmium 1.6 0.106 0.414 6/10 0

Chromium (Total) 77.9 15.5 28.5 10/10 0
Cobalt 20.3 5.97 9.55 10/10 0
Copper 78.4 10.6 17 10/10 0

Iron 37000 12200 19300 10/10 0
Lead 29.1 2.94 74.9 10/10 1

Manganese 1170 146 293 10/10 0
Nickel 41.4 4.96 8.3 10/10 0

Vanadium 102 34 73.6 10/10 0
Zinc 111 20.2 44.7 10/10 0

mg/kg - Milligram per kilogram dry weight.

Surface Soil (0-2 ft) 

1 The soil background UTLs are the maximum background UTLs from the Marine Corps Base in Pendleton, 
California  (IT Corporation July 1997).  



Analyte Det/N

Minimum 
Reporting 

Limit 
(mg/kg)

Maximum 
Reporting 

Limit 
(mg/kg)

1/2 
Maximum 
Reporting 

Limit 
(mg/kg)

Lowest 
Eco Level 
(mg/kg)

Source of Lowest Eco 
Level

# NDs > Lowest Eco 
Level1

Sulfide 0/10 10.4 10.8 5.4 0.00358 Region 5 10
Antimony 0/10 0.521 0.541 0.2705 0.142 Region 5 10
Selenium 0/10 0.521 0.541 0.2705 0.0276 Region 5 10
Thallium 0/10 0.521 0.541 0.2705 0.0569 Region 5 10
Chromium, hexavalent 0/10 0.417 0.433 0.2165 0.4 Canadian SQG 0
Mercury 0/10 0.104 0.108 0.054 0.1 Region 4 0
4,4'-DDD 0/10 0.0031 0.081 0.0405 0.0025 Region 4 10
4,4'-DDE 0/10 0.0031 0.081 0.0405 0.0025 Region 4 10
Aldrin 0/10 0.0018 0.046 0.023 0.0025 Region 4 3
Endosulfan sulfate 0/10 0.0052 0.13 0.065 0.0358 Region 5 1
Endrin 0/10 0.0031 0.081 0.0405 0.001 Region 4 10
Endrin aldehyde 0/10 0.0031 0.081 0.0405 0.0105 Region 5 2
Heptachlor 0/10 0.0018 0.046 0.023 0.00598 Region 5 2
Hexachlorobenzene (HCB) 0/9 0.0018 0.046 0.023 0.0025 Region 4 2
Methoxychlor 0/10 0.018 0.46 0.23 0.0199 Region 5 2
Toxaphene 0/10 0.1 2.7 1.35 0.119 Region 5 2
alpha-BHC 0/10 0.0018 0.046 0.023 0.0025 Region 4 2
beta-BHC 0/10 0.0018 0.046 0.023 0.001 Region 4 10
gamma-BHC (Lindane) 0/10 0.0018 0.046 0.023 0.00005 Region 4 10
PCB 1221 0/10 0.052 0.27 0.135 0.000332 Region 5 10
PCB 1232 0/10 0.052 0.27 0.135 0.000332 Region 5 10
PCB 1242 0/10 0.052 0.27 0.135 0.000332 Region 5 10
PCB 1248 0/10 0.052 0.27 0.135 0.000332 Region 5 10
PCB 1254 0/10 0.052 0.27 0.135 0.000332 Region 5 10
Chloroform 0/10 0.0047 0.0052 0.0026 0.001 Region 4 10
Trichloroethene 0/10 0.0028 0.0031 0.00155 0.001 Region 4 10
2,3,4,6-Tetrachlorophenol 0/10 0.69 14 7 0.001 Region 4 10
2,4,5-Trichlorophenol 0/10 0.34 7.1 3.55 0.05 Canadian SQG 10

Table 7-2.  Non-detects with Maximum Reporting Limits greater than the Lowest 
Ecological Screening Value



Analyte Det/N

Minimum 
Reporting 

Limit 
(mg/kg)

Maximum 
Reporting 

Limit 
(mg/kg)

1/2 
Maximum 
Reporting 

Limit 
(mg/kg)

Lowest 
Eco Level 
(mg/kg)

Source of Lowest Eco 
Level

# NDs > Lowest Eco 
Level1

Table 7-2.  Non-detects with Maximum Reporting Limits greater than the Lowest 
Ecological Screening Value

2,4,6-Trichlorophenol 0/10 0.34 7.1 3.55 0.05 Canadian SQG 10
2,4-Dichlorophenol 0/10 0.34 7.1 3.55 0.003 Region 4 10
2,4-Dimethylphenol 0/10 0.34 7.1 3.55 0.01 Region 5 10
2,4-Dinitrophenol 0/10 0.69 14 7 0.0609 Region 5 10
2,6-Dichlorophenol 0/10 0.34 7.1 3.55 0.003 Region 4 10
2-Chloronaphthalene 0/10 0.34 7.1 3.55 0.0122 Region 5 10
2-Chlorophenol 0/10 0.084 0.084 0.042 0.01 Region 4 10
2-Methylnaphthalene 0/10 0.34 7.1 3.55 3.24 Region 5 1
2-Nitrophenol 0/10 0.34 7.1 3.55 1.6 Region 5 1
3,3'-Dichlorobenzidine 0/10 0.34 7.1 3.55 0.646 Region 5 1
3-Nitroaniline (m-Nitroaniline) 0/10 0.34 7.1 3.55 3.16 Region 5 1
4,6-Dinitro-2-methylphenol 0/10 0.69 14 7 0.144 Region 5 10
4-Aminobiphenyl 0/10 0.34 7.1 3.55 0.00305 Region 5 10
4-Chloroaniline (p-Chloroaniline) 0/10 0.34 7.1 3.55 1.1 Region 5 1
4-Nitrophenol 0/10 0.69 14 7 5.12 Region 5 1
Aniline 0/10 0.69 14 7 0.0568 Region 5 10
Benzo(k)fluoranthene 0/10 0.34 7.1 3.55 0.1 Canadian SQG 10
Butylbenzylphthalate 0/10 0.34 7.1 3.55 0.239 Region 5 10
Chrysene 0/10 0.34 7.1 3.55 4.73 Region 5 0
Di-n-butylphthalate 0/10 0.34 7.1 3.55 0.15 Region 5 10
Diphenylamine 0/10 0.34 7.1 3.55 1.01 Region 5 1
Hexachlorocyclopentadiene 0/10 0.34 7.1 3.55 0.755 Region 5 1
Hexachloroethane 0/10 0.34 7.1 3.55 0.596 Region 5 1
Indeno(1,2,3-cd)pyrene 0/10 0.34 7.1 3.55 0.1 Canadian SQG 10
N-Nitrosodiethylamine 0/10 0.34 7.1 3.55 0.0693 Region 5 10
N-Nitrosodiphenylamine 0/10 0.69 14 7 0.545 Region 5 10
N-Nitrosopyrrolidine 0/10 0.34 7.1 3.55 0.0126 Region 5 10
Pentachlorobenzene 0/10 0.69 14 7 0.0025 Region 4 10



Analyte Det/N

Minimum 
Reporting 

Limit 
(mg/kg)

Maximum 
Reporting 

Limit 
(mg/kg)

1/2 
Maximum 
Reporting 

Limit 
(mg/kg)

Lowest 
Eco Level 
(mg/kg)

Source of Lowest Eco 
Level

# NDs > Lowest Eco 
Level1

Table 7-2.  Non-detects with Maximum Reporting Limits greater than the Lowest 
Ecological Screening Value

Pentachloronitrobenzene 0/10 0.69 14 7 7.09 Region 5 0
Pronamide 0/10 0.69 14 7 0.0136 Region 5 10
Pyridine 0/10 0.87 18 9 0.1 Region 4 10
bis(2-Chloroethoxy)methane 0/10 0.34 7.1 3.55 0.302 Region 5 10
2,6-Dinitrotoluene 0/10 0.34 0.4 0.2 0.0328 Region 5 10
Anthracene 0/10 0.021 0.43 0.215 0.1 Region 4 1
Benzo(a)anthracene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1
Benzo(a)pyrene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1
Benzo(b)fluoranthene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1
Dibenz(a,h)anthracene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1
Fluoranthene 0/10 0.021 0.43 0.215 0.1 Region 4 1
N-Nitrosodimethylamine 0/10 0.021 0.22 0.11 0.0000321 Region 5 10
Pentachlorophenol 0/10 0.021 0.43 0.215 0.0018 EPA SSL 10
Phenanthrene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1
Phenol 0/10 0.021 0.43 0.215 0.05 Region 4 1
Pyrene 0/10 0.021 0.43 0.215 0.1 Canadian SQG 1

mg/kg - Milligram per kilogram dry weight.
1 The number of non-detects with 1/2 maximum reporting limits greater than the lowest ecological benchmark.



Analyte Det/N

Minimum 
Reporting 

Limit 
(mg/kg)

Maximum 
Reporting 

Limit 
(mg/kg)

1/2 
Maximum 
Reporting 

Limit 
(mg/kg)

Lowest 
Eco 

Level 
(mg/kg)

Source of 
Lowest Eco 

Level

# NDs > 
Lowest Eco 

Level1

Perchlorate 0/10 0.0209 0.0216 0.0108 NS NA 10
Stoddard solvent 0/10 0.94 1.1 0.55 NS NA 10
PBDE-153 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-154 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-17 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-190 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-28 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-66 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-71 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-85 0/10 0.001 0.021 0.0105 NS NA 10
PBDE-99 0/10 0.001 0.021 0.0105 NS NA 10
1,1,2-Trichlorotrifluoroethane (Freon 113) 0/10 0.0047 0.0052 0.0026 NS NA 10
1,1-Dichloropropene 0/10 0.0047 0.0052 0.0026 NS NA 10
1,2,4-Trimethylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
1,3,5-Trimethylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
1,3-Dichloropropane 0/10 0.0038 0.0042 0.0021 NS NA 10
2,2-Dichloropropane 0/10 0.0047 0.0052 0.0026 NS NA 10
2-Chlorotoluene (o-Chlorotoluene) 0/10 0.0047 0.0052 0.0026 NS NA 10
4-Chlorotoluene (p-Chlorotoluene) 0/10 0.0047 0.0052 0.0026 NS NA 10
Bromobenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
Chlorobromomethane 0/10 0.0047 0.0052 0.0026 NS NA 10
Chloroethane (Ethyl chloride) 0/10 0.0047 0.0052 0.0026 NS NA 10
Dibromomethane (Methylene bromide) 0/10 0.0047 0.0052 0.0026 NS NA 10
Isopropylbenzene (Cumene) 0/10 0.0047 0.0052 0.0026 NS NA 10
Methyl tert-butyl ether (MTBE) 0/10 0.0047 0.0052 0.0026 NS NA 10
n-Butylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
n-Propylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
sec-Butylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
tert-Butylbenzene 0/10 0.0047 0.0052 0.0026 NS NA 10
1,2-Diphenylhydrazine 0/10 0.34 7.1 3.55 NS NA 10

Table 7-3.  Non-detects without Ecological Screening Values



Analyte Det/N

Minimum 
Reporting 

Limit 
(mg/kg)

Maximum 
Reporting 

Limit 
(mg/kg)

1/2 
Maximum 
Reporting 

Limit 
(mg/kg)

Lowest 
Eco 

Level 
(mg/kg)

Source of 
Lowest Eco 

Level

# NDs > 
Lowest Eco 

Level1

Table 7-3.  Non-detects without Ecological Screening Values

Benzidine 0/10 0.87 18 9 NS NA 10
Benzoic acid 0/10 2.6 54 27 NS NA 10
Carbazole 0/10 0.34 7.1 3.55 NS NA 10
Dibenzofuran 0/10 0.34 7.1 3.55 NS NA 10
Hydroquinone 0/10 0.69 14 7 NS NA 10
bis(2-Ethylhexyl)phthalate 0/10 0.34 7.1 3.55 NS NA 10
N-Nitroso-di-n-propylamine 0/10 0.021 0.43 0.215 NS NA 10
1,3,5-Trinitrobenzene 0/10 0.4 0.4 0.2 NS NA 10
1,3-Dinitrobenzene 0/10 0.4 0.4 0.2 NS NA 10
2,4,6-Trinitrotoluene (TNT) 0/10 0.4 0.4 0.2 NS NA 10
2-Amino-4,6-dinitrotoluene 0/10 0.4 0.4 0.2 NS NA 10
2-Nitrotoluene 0/10 0.4 0.4 0.2 NS NA 10
3-Nitrotoluene 0/10 0.4 0.4 0.2 NS NA 10
4-Amino-2,6-dinitrotoluene 0/10 0.4 0.4 0.2 NS NA 10
4-Nitrotoluene 0/10 0.4 0.4 0.2 NS NA 10
HMX 0/10 0.4 0.4 0.2 NS NA 10
RDX 0/10 0.4 0.4 0.2 NS NA 10
TETRYL 0/10 0.4 0.4 0.2 NS NA 10
Tributyltin 0/7 0.011 0.012 0.006 NS NA 7

mg/kg - Milligram per kilogram dry weight.
1 The number of non-detects with 1/2 maximum reporting limits greater than the lowest ecological benchmark.



Table 7-4.  Ecological Soil Screen Levels (mg/kg) 
 

COPC 
Soil Maximum 

Concentrations1 Plants 
Soil 

Invertebrates Birds Mammals 
Arsenic  28.4 (8.95) 18 NA 43 46 
Barium  103 (92.6) NA 330 NA 2,000 
Beryllium  0.289 (0.216) NA 40 NA 21 
Cadmium  0.414 (0.261) 32 140 0.77 0.36 
Chromium III  28.5 (24.8)2 NA NA 26 34 
Chromium VI 28.5 (24.8)2 NA NA NA 81 
Cobalt  9.55 (8.36) 13 NA 120 230 
Lead  74.9 (25.9) 120 1,700 11 56 
Vanadium  73.6 (53.4) NA NA 7.8 280 
Dieldrin 0.0017 (0.0255) NA NA 0.0069 0.000032 
 
1 Maximum soil concentration with maximum 95% UCL in parentheses. 
2 Reported concentration is for chromium (total).  
NA – Not available. 









Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 9,120 J 40,000
Barium 1.04 165 64.7 438

Chromium (Total) 0.4 26 15.5 77.9
Cobalt 0.14 13 6.22 20.3
Copper 5.4 40 10.8 78.4
Lead 0.0537 11 2.96 29.1

Manganese 100 NS 214 J 1,170
Vanadium 1.59 2 34 102

Zinc 6.62 50 20.2 J 111

IR27B0101 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 14,000 J 40,000
Barium 1.04 165 92.8 438

Cadmium 0.00222 0.36 0.121 1.6
Chromium (Total) 0.4 26 26.6 77.9

Cobalt 0.14 13 8.6 20.3
Copper 5.4 40 16.3 78.4
Lead 0.0537 11 3.58 29.1

Manganese 100 NS 199 J 1,170
Vanadium 1.59 2 73.6 102

Zinc 6.62 50 35.8 J 111

IR27B1001 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 8,580 J 40,000
Barium 1.04 165 66.7 438

Chromium (Total) 0.4 26 18.9 77.9
Cobalt 0.14 13 7.09 20.3
Copper 5.4 40 10.6 78.4
Lead 0.0537 11 4.18 29.1

Manganese 100 NS 251 1,170
Vanadium 1.59 2 39.4 J 102

Zinc 6.62 50 20.8 111

IR27B0801 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 12,100 J 40,000
Barium 1.04 165 101 438

Chromium (Total) 0.4 26 23.7 77.9
Cobalt 0.14 13 9.55 20.3
Copper 5.4 40 16.1 78.4
Lead 0.0537 11 2.94 29.1

Manganese 100 NS 293 1,170
Vanadium 1.59 2 52.2 J 102

Zinc 6.62 50 25.8 111

IR27B0701 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 10,300 J 40,000
Barium 1.04 165 82.3 438

Cadmium 0.00222 0.36 0.106 1.6
Chromium (Total) 0.4 26 17.9 77.9

Cobalt 0.14 13 7.2 20.3
Copper 5.4 40 11.6 78.4
Lead 0.0537 11 6.8 29.1

Manganese 100 NS 248 1,170
Vanadium 1.59 2 40.6 J 102

Zinc 6.62 50 30.9 111

IR27B0601 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 8,410 J 40,000
Barium 1.04 165 73 438

Cadmium 0.00222 0.36 0.256 1.6
Chromium (Total) 0.4 26 15.5 77.9

Cobalt 0.14 13 6.27 20.3
Copper 5.4 40 10.6 78.4
Lead 0.0537 11 8.05 29.1

Manganese 100 NS 220 1,170
Vanadium 1.59 2 36 J 102

Zinc 6.62 50 22.5 111

IR27B0501 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 10,900 J 40,000
Barium 1.04 165 103 438

Chromium (Total) 0.4 26 24 77.9
Cobalt 0.14 13 8.02 20.3
Copper 5.4 40 13.6 78.4
Lead 0.0537 11 3.61 29.1

Manganese 100 NS 225 J 1,170
Vanadium 1.59 2 47.8 102

Zinc 6.62 50 27.1 J 111

IR27B0401 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 11,500 J 40,000
Barium 1.04 165 89.1 438

Cadmium 0.00222 0.36 0.219 1.6
Chromium (Total) 0.4 26 28.3 77.9

Cobalt 0.14 13 8.5 20.3
Copper 5.4 40 16.5 78.4
Lead 0.0537 11 74.9 29.1

Manganese 100 NS 204 J 1,170
Vanadium 1.59 2 51.7 102

Zinc 6.62 50 34.9 J 111

IR27B0301 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 8,320 J 40,000
Barium 1.04 165 63.2 438

Cadmium 0.00222 0.36 0.129 1.6
Chromium (Total) 0.4 26 20.4 77.9

Cobalt 0.14 13 5.97 20.3
Copper 5.4 40 13.7 78.4
Lead 0.0537 11 10.5 29.1

Manganese 100 NS 146 1,170
Vanadium 1.59 2 37.7 J 102

Zinc 6.62 50 25.3 111

IR27B0901 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration Background1

Aluminum 50 NS 13,300 J 40,000
Arsenic 5.7 10 28.4 17.2
Barium 1.04 165 99.4 438

Cadmium 0.00222 0.36 0.414 1.6
Chromium (Total) 0.4 26 28.5 77.9

Cobalt 0.14 13 8.89 20.3
Copper 5.4 40 17 78.4
Lead 0.0537 11 13.7 29.1

Manganese 100 NS 243 J 1,170
Vanadium 1.59 2 52.5 102

Zinc 6.62 50 44.7 J 111

IR27B0201 



Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration

PBDE-100 NS NS 0.0036 J 
PBDE-138 NS NS 0.0022 

IR27B0101

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration

Hydrazine NS NS 0.157 

IR27B0201 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration

4,4'-DDT 0.0025 0.0035 0.012 J 
Dieldrin 0.000032 0.0005 0.0017 J 

PCB 1016 0.000332 0.02 0.2 
PCB 1260 0.000332 0.02 0.073 

IR27B0301 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration

Hydrazine NS NS 0.155 
PBDE-47 NS NS 0.00058 

IR27B0501 

Analyte
Lowest 

Benchmark
Next Lowest 
Benchmark

Detected 
Concentration

PBDE-183 NS NS 0.0096 J 

IR27B0601 































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
 

Ecological Risk Output for Maximum Concentrations 
 

IRP Site 27 Surface Soil Oral Data 
 

Receptors 
Red-tailed Hawk  
California Quail 
Mourning Dove  

California Gnatcatcher  
Deer Mouse  
Brush Rabbit  

Coyote  
Stephen’s Kangaroo Rat  

 
 
 
 



Fallbrook

Maximum Detected Surface Soil

Red-tailed Hawk

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Cottontail 
Dose (mg/kg 

BW-day)
Mammal UF 

(unitless)
Cottontail Tissue 

Conc (mg/kg)
Mouse Dose 

(mg/kg BW-day)

Mammal 
UF 

(unitless)
Mouse Tissue 
Conc (mg/kg)

Rat Dose (mg/kg 
BW-day)

Mammal 
UF 

(unitless)
Rat Tissue 

Conc (mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 4.6E+01 7.3E-02 3.4E+00 3.2E+02 7.3E-02 2.3E+01 8.8E+01 7.3E-02 6.4E+00 Mouse 2.3E+01 4.0E+01 2.5E+01 1.3E+02 1.6E+00 3.2E-01
Arsenic 2.8E+01 4.5E+00 3.1E-02 1.4E-01 7.7E+00 3.1E-02 2.4E-01 8.7E+00 3.1E-02 2.7E-01 Rat 2.7E-01 9.4E-02 8.2E+01 2.4E+02 1.2E-03 3.9E-04
Barium 1.0E+02 1.8E+00 1.1E-01 2.0E-01 3.1E+00 1.1E-01 3.4E-01 3.4E+00 1.1E-01 3.8E-01 Rat 3.8E-01 3.1E-01 2.1E+01 1.0E+02 1.5E-02 3.0E-03
Beryllium 2.9E-01 1.1E-03 1.0E+00 1.1E-03 5.7E-02 1.0E+00 5.7E-02 2.1E-03 1.0E+00 2.1E-03 Mouse 5.7E-02 4.0E-03 NO TRV NO TRV NO TRV NO TRV
Cadmium 4.1E-01 2.8E-01 1.3E+01 3.5E+00 4.5E+00 1.3E+01 5.6E+01 5.3E-01 1.3E+01 6.6E+00 Mouse 5.6E+01 3.1E+00 1.5E+00 2.0E+01 2.2E+00 1.6E-01
Chromium VI 2.9E+01 1.0E-01 3.6E-01 3.7E-02 1.5E+01 3.6E-01 5.3E+00 2.0E-01 3.6E-01 7.0E-02 Mouse 5.3E+00 3.8E-01 2.3E-01 1.1E+01 1.6E+00 3.3E-02
Cobalt 9.6E+00 9.5E-01 1.0E-01 9.5E-02 1.6E+00 1.0E-01 1.6E-01 1.8E+00 1.0E-01 1.8E-01 Rat 1.8E-01 3.7E-02 5.0E+00 2.5E+01 7.4E-03 1.5E-03
Copper 1.7E+01 3.1E+00 1.4E+00 4.2E+00 5.8E+00 1.4E+00 7.9E+00 5.9E+00 1.4E+00 8.0E+00 Rat 8.0E+00 4.9E-01 4.7E+01 6.2E+01 1.0E-02 7.9E-03
Iron 1.9E+04 1.9E+03 2.1E-02 4.0E+01 3.3E+03 2.1E-02 6.8E+01 3.7E+03 2.1E-02 7.7E+01 Rat 7.7E+01 5.8E+01 7.0E+01 NOAEL Only 8.3E-01 NOAEL Only
Lead (Inorganic) 7.5E+01 6.8E+00 4.9E-01 3.3E+00 1.9E+01 4.9E-01 9.3E+00 1.3E+01 4.9E-01 6.4E+00 Mouse 9.3E+00 7.3E-01 8.3E-01 1.3E+01 8.8E-01 5.8E-02
Manganese 2.9E+02 2.9E+01 5.9E-02 1.7E+00 4.9E+01 5.9E-02 2.9E+00 5.6E+01 5.9E-02 3.3E+00 Rat 3.3E+00 1.0E+00 9.8E+02 NOAEL Only 1.0E-03 NOAEL Only
Nickel 8.3E+00 1.7E+00 7.4E-01 1.3E+00 6.5E+00 7.4E-01 4.8E+00 3.3E+00 7.4E-01 2.4E+00 Mouse 4.8E+00 2.9E-01 7.7E+01 1.1E+02 3.8E-03 2.7E-03
Vanadium 7.4E+01 7.3E+00 1.8E-02 1.3E-01 1.2E+01 1.8E-02 2.2E-01 1.4E+01 1.8E-02 2.5E-01 Rat 2.5E-01 2.2E-01 6.0E-01 2.0E+00 3.7E-01 1.1E-01
Zinc 4.5E+01 2.6E+01 4.5E+00 1.2E+02 1.6E+02 4.5E+00 7.3E+02 4.9E+01 4.5E+00 2.2E+02 Mouse 7.3E+02 4.1E+01 1.5E+01 1.3E+02 2.8E+00 3.1E-01
alpha-Chlordane 7.9E-02 4.0E-02 1.3E+01 5.3E-01 7.2E-02 1.3E+01 9.5E-01 7.7E-02 1.3E+01 1.0E+00 Rat 1.0E+00 5.7E-02 1.5E+02 7.7E+02 3.7E-04 7.4E-05
gamma-Chlordane 2.4E-03 1.2E-03 1.3E+01 1.6E-02 3.7E-03 1.3E+01 4.8E-02 2.3E-03 1.3E+01 3.1E-02 Mouse 4.8E-02 2.7E-03 1.5E+02 7.7E+02 1.8E-05 3.5E-06
4,4'-DDT 1.2E-02 2.4E-04 1.8E+00 4.3E-04 6.5E-03 1.8E+00 1.2E-02 4.6E-04 1.8E+00 8.2E-04 Mouse 1.2E-02 6.8E-04 5.6E-03 2.8E-02 1.2E-01 2.4E-02
Dieldrin 1.7E-03 3.3E-04 6.3E+01 2.1E-02 1.2E-03 6.3E+01 7.9E-02 6.4E-04 6.3E+01 4.0E-02 Mouse 7.9E-02 4.4E-03 1.1E-02 1.5E+00 4.1E-01 3.0E-03
Endrin ketone 2.7E-03 9.1E-04 1.0E+00 9.1E-04 1.6E-03 1.0E+00 1.6E-03 1.7E-03 1.0E+00 1.7E-03 Rat 1.7E-03 1.0E-04 3.3E-02 1.6E-01 3.2E-03 6.4E-04
PCB-1016 2.0E-01 7.6E-03 1.3E+01 9.6E-02 9.5E-01 1.3E+01 1.2E+01 1.5E-02 1.3E+01 1.8E-01 Mouse 1.2E+01 6.7E-01 3.6E-01 1.8E+00 1.9E+00 3.7E-01
PCB-1260 7.3E-02 2.8E-03 1.3E+01 3.5E-02 4.4E-01 1.3E+01 5.6E+00 5.3E-03 1.3E+01 6.7E-02 Mouse 5.6E+00 3.1E-01 3.6E-01 1.8E+00 8.7E-01 1.7E-01
PBDE-47 5.8E-04 5.8E-05 1.0E+00 5.8E-05 9.8E-05 1.0E+00 9.8E-05 1.1E-04 1.0E+00 1.1E-04 Rat 1.1E-04 7.8E-06 NO TRV NO TRV NO TRV NO TRV
PBDE-100 3.6E-03 3.6E-04 1.0E+00 3.6E-04 6.1E-04 1.0E+00 6.1E-04 6.8E-04 1.0E+00 6.8E-04 Rat 6.8E-04 4.8E-05 NO TRV NO TRV NO TRV NO TRV
PBDE-138 2.2E-03 2.2E-04 1.0E+00 2.2E-04 3.7E-04 1.0E+00 3.7E-04 4.2E-04 1.0E+00 4.2E-04 Rat 4.2E-04 2.9E-05 NO TRV NO TRV NO TRV NO TRV
PBDE-154 1.4E-02 1.4E-03 1.0E+00 1.4E-03 2.4E-03 1.0E+00 2.4E-03 2.7E-03 1.0E+00 2.7E-03 Rat 2.7E-03 1.9E-04 NO TRV NO TRV NO TRV NO TRV
PBDE-183 9.6E-03 9.5E-04 1.0E+00 9.5E-04 1.6E-03 1.0E+00 1.6E-03 1.8E-03 1.0E+00 1.8E-03 Rat 1.8E-03 1.3E-04 NO TRV NO TRV NO TRV NO TRV
Hydrazine 1.6E-01 1.6E-02 1.0E+00 1.6E-02 2.6E-02 1.0E+00 2.6E-02 3.0E-02 1.0E+00 3.0E-02 Rat 3.0E-02 2.1E-03 NO TRV NO TRV NO TRV NO TRV

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

California Quail

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Invertebrate 
UF (unitless)

Terrestrial 
Invertebrate 

Conc (mg/kg)

Terrestrial 
Plant UF 
(unitless)

Terrestrial Plant 
Conc (mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 1.18E-01 1.65E+03 4.00E-03 5.60E+01 Invertebrate 1.65E+03 3.58E+02 2.50E+01 1.25E+02 1.43E+01 2.87E+00
Arsenic 2.8E+01 5.23E-01 1.49E+01 1.62E+00 4.60E+01 Plant 4.60E+01 5.31E+00 1.08E+01 3.24E+01 4.92E-01 1.64E-01
Barium 1.0E+02 1.60E-01 1.65E+01 1.50E-01 1.55E+01 Invertebrate 1.65E+01 3.10E+00 2.08E+01 1.04E+02 1.49E-01 2.98E-02
Beryllium 2.9E-01 1.18E+00 3.42E-01 1.00E-02 2.89E-03 Invertebrate 3.42E-01 4.05E-02 NO TRV NO TRV NO TRV NO TRV
Cadmium 4.1E-01 6.52E+01 2.70E+01 6.88E+00 2.85E+00 Invertebrate 2.70E+01 2.91E+00 1.45E+00 2.00E+01 2.01E+00 1.45E-01
Chromium VI 2.9E+01 3.16E+00 9.01E+01 7.50E-03 2.14E-01 Invertebrate 9.01E+01 1.01E+01 2.30E-01 1.14E+01 4.37E+01 8.82E-01
Cobalt 9.6E+00 2.91E-01 2.78E+00 1.00E+00 9.55E+00 Plant 9.55E+00 1.15E+00 5.00E+00 2.50E+01 2.30E-01 4.60E-02
Copper 1.7E+01 2.06E+00 3.50E+01 1.85E+00 3.14E+01 Invertebrate 3.50E+01 3.98E+00 4.70E+01 6.20E+01 8.48E-02 6.42E-02
Iron 1.9E+04 7.80E-02 1.51E+03 1.00E+00 1.93E+04 Plant 1.93E+04 2.32E+03 7.00E+01 NOAEL Only 3.32E+01 NOAEL Only
Lead (Inorganic) 7.5E+01 1.52E+00 1.14E+02 9.16E-01 6.86E+01 Invertebrate 1.14E+02 1.32E+01 1.13E+00 1.13E+01 1.17E+01 1.17E+00
Manganese 2.9E+02 2.32E-01 6.78E+01 1.00E+00 2.93E+02 Plant 2.93E+02 3.53E+01 9.77E+02 NOAEL Only 3.61E-02 NOAEL Only
Nickel 8.3E+00 4.73E+00 3.93E+01 2.10E+00 1.75E+01 Invertebrate 3.93E+01 4.33E+00 7.74E+01 1.07E+02 5.59E-02 4.04E-02
Vanadium 7.4E+01 8.80E-02 6.48E+00 1.00E+00 7.36E+01 Plant 7.36E+01 8.86E+00 6.00E-01 2.00E+00 1.48E+01 4.43E+00
Zinc 4.5E+01 2.19E+01 9.78E+02 5.95E+00 2.66E+02 Invertebrate 9.78E+02 1.06E+02 1.45E+01 1.31E+02 7.29E+00 8.07E-01
alpha-Chlordane 7.9E-02 5.52E+00 4.36E-01 5.28E+00 4.17E-01 Invertebrate 4.36E-01 4.79E-02 9.44E+00 4.72E+01 5.08E-03 1.02E-03
gamma-Chlordane 2.4E-03 9.21E+00 2.21E-02 5.24E+00 1.26E-02 Invertebrate 2.21E-02 2.41E-03 9.44E+00 4.72E+01 2.55E-04 5.10E-05
4,4'-DDT 1.2E-02 3.24E+00 3.89E-02 1.76E-01 2.12E-03 Invertebrate 3.89E-02 4.33E-03 5.60E-03 2.80E-02 7.74E-01 1.55E-01
Dieldrin 1.7E-03 4.40E+00 7.48E-03 1.99E+00 3.39E-03 Invertebrate 7.48E-03 8.26E-04 7.35E-03 1.00E+00 1.12E-01 8.25E-04
Endrin ketone 2.7E-03 7.55E-01 2.04E-03 3.47E+00 9.37E-03 Plant 9.37E-03 1.04E-03 2.05E-02 1.02E-01 5.09E-02 1.02E-02
PCB-1016 2.0E-01 2.86E+01 5.73E+00 3.65E-01 7.30E-02 Invertebrate 5.73E+00 6.18E-01 3.60E-01 1.80E+00 1.72E+00 3.43E-01
PCB-1260 7.3E-02 3.67E+01 2.68E+00 3.65E-01 2.66E-02 Invertebrate 2.68E+00 2.89E-01 3.60E-01 1.80E+00 8.03E-01 1.61E-01
PBDE-47 5.8E-04 1.00E+00 5.80E-04 1.00E+00 5.80E-04 Invertebrate 5.80E-04 6.98E-05 NO TRV NO TRV NO TRV NO TRV
PBDE-100 3.6E-03 1.00E+00 3.60E-03 1.00E+00 3.60E-03 Invertebrate 3.60E-03 4.33E-04 NO TRV NO TRV NO TRV NO TRV
PBDE-138 2.2E-03 1.00E+00 2.20E-03 1.00E+00 2.20E-03 Invertebrate 2.20E-03 2.65E-04 NO TRV NO TRV NO TRV NO TRV
PBDE-154 1.4E-02 1.00E+00 1.40E-02 1.00E+00 1.40E-02 Invertebrate 1.40E-02 1.69E-03 NO TRV NO TRV NO TRV NO TRV
PBDE-183 9.6E-03 1.00E+00 9.60E-03 1.00E+00 9.60E-03 Invertebrate 9.60E-03 1.16E-03 NO TRV NO TRV NO TRV NO TRV
Hydrazine 1.6E-01 1.00E+00 1.57E-01 1.00E+00 1.57E-01 Invertebrate 1.57E-01 1.89E-02 NO TRV NO TRV NO TRV NO TRV

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

Mourning Dove

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Plant UF 
(unitless)

Terrestrial Plant 
Conc & Selected 

Contam Food 
Conc (mg/kg)

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 4.0E-03 5.6E+01 2.8E+02 2.5E+01 1.3E+02 1.1E+01 2.2E+00
Arsenic 2.8E+01 1.6E+00 4.6E+01 6.2E+00 7.2E+00 2.2E+01 8.6E-01 2.9E-01
Barium 1.0E+02 1.5E-01 1.5E+01 3.9E+00 2.1E+01 1.0E+02 1.9E-01 3.8E-02
Beryllium 2.9E-01 1.0E-02 2.9E-03 6.0E-03 NO TRV NO TRV NO TRV NO TRV
Cadmium 4.1E-01 6.9E+00 2.8E+00 3.6E-01 1.5E+00 2.0E+01 2.5E-01 1.8E-02
Chromium VI 2.9E+01 7.5E-03 2.1E-01 5.8E-01 2.3E-01 1.1E+01 2.5E+00 5.1E-02
Cobalt 9.6E+00 1.0E+00 9.6E+00 1.4E+00 5.0E+00 2.5E+01 2.7E-01 5.4E-02
Copper 1.7E+01 1.8E+00 3.1E+01 4.2E+00 4.7E+01 6.2E+01 8.9E-02 6.7E-02
Iron 1.9E+04 1.0E+00 1.9E+04 2.7E+03 7.0E+01 NOAEL Only 3.9E+01 NOAEL Only
Lead (Inorganic) 7.5E+01 9.2E-01 6.9E+01 9.9E+00 1.1E+00 1.1E+01 8.7E+00 8.7E-01
Manganese 2.9E+02 1.0E+00 2.9E+02 4.2E+01 9.8E+02 NOAEL Only 4.3E-02 NOAEL Only
Nickel 8.3E+00 2.1E+00 1.7E+01 2.3E+00 7.7E+01 1.1E+02 3.0E-02 2.1E-02
Vanadium 7.4E+01 1.0E+00 7.4E+01 1.0E+01 6.0E-01 2.0E+00 1.7E+01 5.2E+00
Zinc 4.5E+01 5.9E+00 2.7E+02 3.3E+01 1.5E+01 1.3E+02 2.3E+00 2.6E-01
alpha-Chlordane 7.9E-02 5.3E+00 4.2E-01 5.3E-02 5.4E+00 2.7E+01 9.7E-03 1.9E-03
gamma-Chlordane 2.4E-03 5.2E+00 1.3E-02 1.6E-03 5.4E+00 2.7E+01 2.9E-04 5.9E-05
4,4'-DDT 1.2E-02 1.8E-01 2.1E-03 4.9E-04 5.6E-03 2.8E-02 8.8E-02 1.8E-02
Dieldrin 1.7E-03 2.0E+00 3.4E-03 4.5E-04 6.8E-03 9.3E-01 6.6E-02 4.8E-04
Endrin ketone 2.7E-03 3.5E+00 9.4E-03 1.2E-03 1.9E-02 9.3E-02 6.4E-02 1.3E-02
PCB-1016 2.0E-01 3.7E-01 7.3E-02 1.3E-02 3.6E-01 1.8E+00 3.6E-02 7.1E-03
PCB-1260 7.3E-02 3.7E-01 2.7E-02 4.7E-03 3.6E-01 1.8E+00 1.3E-02 2.6E-03
PBDE-47 5.8E-04 1.0E+00 5.8E-04 8.2E-05 NO TRV NO TRV NO TRV NO TRV
PBDE-100 3.6E-03 1.0E+00 3.6E-03 5.1E-04 NO TRV NO TRV NO TRV NO TRV
PBDE-138 2.2E-03 1.0E+00 2.2E-03 3.1E-04 NO TRV NO TRV NO TRV NO TRV
PBDE-154 1.4E-02 1.0E+00 1.4E-02 2.0E-03 NO TRV NO TRV NO TRV NO TRV
PBDE-183 9.6E-03 1.0E+00 9.6E-03 1.4E-03 NO TRV NO TRV NO TRV NO TRV
Hydrazine 1.6E-01 1.0E+00 1.6E-01 2.2E-02 NO TRV NO TRV NO TRV NO TRV

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

California Gnatcatcher

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Invertebrate 
UF (unitless)

Terrestrial 
Invertebrate 

Conc (mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 1.18E-01 1.65E+03 Invertebrate 1.65E+03 1.16E+03 2.50E+01 4.62E+01
Arsenic 2.8E+01 5.23E-01 1.49E+01 Invertebrate 1.49E+01 6.33E+00 2.86E-01 2.21E+01
Barium 1.0E+02 1.60E-01 1.65E+01 Invertebrate 1.65E+01 1.00E+01 2.08E+01 4.80E-01
Beryllium 2.9E-01 1.18E+00 3.42E-01 Invertebrate 3.42E-01 1.30E-01 NO TRV NO TRV
Cadmium 4.1E-01 6.52E+01 2.70E+01 Invertebrate 2.70E+01 9.38E+00 1.45E+00 6.47E+00
Chromium VI 2.9E+01 3.16E+00 9.01E+01 Invertebrate 9.01E+01 3.24E+01 2.30E-01 1.41E+02
Cobalt 9.6E+00 2.91E-01 2.78E+00 Invertebrate 2.78E+00 1.36E+00 5.00E+00 2.72E-01
Copper 1.7E+01 2.06E+00 3.50E+01 Invertebrate 3.50E+01 1.28E+01 4.70E+01 2.73E-01
Iron 1.9E+04 7.80E-02 1.51E+03 Invertebrate 1.51E+03 1.32E+03 7.00E+01 1.89E+01
Lead (Inorganic) 7.5E+01 1.52E+00 1.14E+02 Invertebrate 1.14E+02 4.26E+01 1.13E+00 3.77E+01
Manganese 2.9E+02 2.32E-01 6.78E+01 Invertebrate 6.78E+01 3.57E+01 9.77E+02 3.65E-02
Nickel 8.3E+00 4.73E+00 3.93E+01 Invertebrate 3.93E+01 1.40E+01 7.74E+01 1.80E-01
Vanadium 7.4E+01 8.80E-02 6.48E+00 Invertebrate 6.48E+00 5.31E+00 6.00E-01 8.85E+00
Zinc 4.5E+01 2.19E+01 9.78E+02 Invertebrate 9.78E+02 3.41E+02 1.45E+01 2.35E+01
alpha-Chlordane 7.9E-02 5.52E+00 4.36E-01 Invertebrate 4.36E-01 1.54E-01 6.26E-02 2.47E+00
gamma-Chlordane 2.4E-03 9.21E+00 2.21E-02 Invertebrate 2.21E-02 7.76E-03 6.26E-02 1.24E-01
4,4'-DDT 1.2E-02 3.24E+00 3.89E-02 Invertebrate 3.89E-02 1.40E-02 5.60E-03 2.50E+00
Dieldrin 1.7E-03 4.40E+00 7.48E-03 Invertebrate 7.48E-03 2.66E-03 3.74E-03 7.12E-01
Endrin ketone 2.7E-03 7.55E-01 2.04E-03 Invertebrate 2.04E-03 8.19E-04 8.83E-03 9.27E-02
PCB-1016 2.0E-01 2.86E+01 5.73E+00 Invertebrate 5.73E+00 1.99E+00 3.60E-01 5.54E+00
PCB-1260 7.3E-02 3.67E+01 2.68E+00 Invertebrate 2.68E+00 9.33E-01 3.60E-01 2.59E+00
PBDE-47 5.8E-04 1.00E+00 5.80E-04 Invertebrate 5.80E-04 2.25E-04 NO TRV NO TRV
PBDE-100 3.6E-03 1.00E+00 3.60E-03 Invertebrate 3.60E-03 1.40E-03 NO TRV NO TRV
PBDE-138 2.2E-03 1.00E+00 2.20E-03 Invertebrate 2.20E-03 8.54E-04 NO TRV NO TRV
PBDE-154 1.4E-02 1.00E+00 1.40E-02 Invertebrate 1.40E-02 5.44E-03 NO TRV NO TRV
PBDE-183 9.6E-03 1.00E+00 9.60E-03 Invertebrate 9.60E-03 3.73E-03 NO TRV NO TRV
Hydrazine 1.6E-01 1.00E+00 1.57E-01 Invertebrate 1.57E-01 6.10E-02 NO TRV NO TRV

mg/kg - Milligram per kilogram dry weight.

Fallbrook_SLERA_Attachment B 4 Gnatcatcher_SS



Fallbrook

Maximum Detected Surface Soil

Brush Rabbit

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Plant UF 
(unitless)

Terrestrial Plant 
Conc & Selected 

Contam Food 
Conc (mg/kg)

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 4.0E-03 5.6E+01 4.6E+01 1.8E+01 8.8E+01 2.6E+00 5.2E-01
Arsenic 2.8E+01 1.6E+00 4.6E+01 4.5E+00 6.9E-01 8.6E-01 6.6E+00 5.2E+00
Barium 1.0E+02 1.5E-01 1.5E+01 1.8E+00 8.1E+00 4.1E+01 2.2E-01 4.4E-02
Beryllium 2.9E-01 1.0E-02 2.9E-03 1.1E-03 8.0E-01 4.0E+00 1.4E-03 2.8E-04
Cadmium 4.1E-01 6.9E+00 2.8E+00 2.8E-01 6.3E-01 6.3E+00 4.4E-01 4.4E-02
Chromium VI 2.9E+01 7.5E-03 2.1E-01 1.0E-01 9.2E+00 4.6E+01 1.1E-02 2.2E-03
Cobalt 9.6E+00 1.0E+00 9.6E+00 9.5E-01 1.1E+00 5.4E+00 8.8E-01 1.8E-01
Copper 1.7E+01 1.8E+00 3.1E+01 3.1E+00 1.2E+01 1.5E+01 2.6E-01 2.0E-01
Iron 1.9E+04 1.0E+00 1.9E+04 1.9E+03 3.8E+01 NOAEL Only 5.0E+01 NOAEL Only
Lead (Inorganic) 7.5E+01 9.2E-01 6.9E+01 6.8E+00 8.0E+00 8.0E+01 8.5E-01 8.5E-02
Manganese 2.9E+02 1.0E+00 2.9E+02 2.9E+01 8.8E+01 2.8E+02 3.3E-01 1.0E-01
Nickel 8.3E+00 2.1E+00 1.7E+01 1.7E+00 4.5E+00 2.3E+01 3.8E-01 7.6E-02
Vanadium 7.4E+01 1.0E+00 7.4E+01 7.3E+00 4.2E-01 2.1E+00 1.7E+01 3.5E+00
Zinc 4.5E+01 5.9E+00 2.7E+02 2.6E+01 4.5E+01 2.3E+02 5.7E-01 1.1E-01
alpha-Chlordane 7.9E-02 5.3E+00 4.2E-01 4.0E-02 2.1E+00 4.3E+00 1.9E-02 9.4E-03
gamma-Chlordane 2.4E-03 5.2E+00 1.3E-02 1.2E-03 2.1E+00 4.3E+00 5.8E-04 2.8E-04
4,4'-DDT 1.2E-02 1.8E-01 2.1E-03 2.4E-04 9.3E-01 4.6E+00 2.6E-04 5.1E-05
Dieldrin 1.7E-03 2.0E+00 3.4E-03 3.3E-04 2.1E-01 1.0E+00 1.6E-03 3.2E-04
Endrin ketone 2.7E-03 3.5E+00 9.4E-03 9.1E-04 1.2E-01 5.8E-01 7.9E-03 1.6E-03
PCB-1016 2.0E-01 3.7E-01 7.3E-02 7.6E-03 2.0E-01 9.0E-01 3.8E-02 8.5E-03
PCB-1260 7.3E-02 3.7E-01 2.7E-02 2.8E-03 2.0E-01 9.0E-01 1.4E-02 3.1E-03
PBDE-47 5.8E-04 1.0E+00 5.8E-04 5.8E-05 1.0E+00 1.0E+01 5.8E-05 5.8E-06
PBDE-100 3.6E-03 1.0E+00 3.6E-03 3.6E-04 1.0E+00 1.0E+01 3.6E-04 3.6E-05
PBDE-138 2.2E-03 1.0E+00 2.2E-03 2.2E-04 1.0E+00 1.0E+01 2.2E-04 2.2E-05
PBDE-154 1.4E-02 1.0E+00 1.4E-02 1.4E-03 1.0E+00 1.0E+01 1.4E-03 1.4E-04
PBDE-183 9.6E-03 1.0E+00 9.6E-03 9.5E-04 1.0E+00 1.0E+01 9.5E-04 9.5E-05
Hydrazine 1.6E-01 1.0E+00 1.6E-01 1.6E-02 2.0E-01 4.0E-01 7.8E-02 3.9E-02

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

Coyote

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Cottontail 
Dose (mg/kg 

BW-day)
Mammal UF 

(unitless)
Cottontail Tissue 

Conc (mg/kg)

Mouse Dose 
(mg/kg BW-

day)

Mammal 
UF 

(unitless)
Mouse Tissue 
Conc (mg/kg)

Rat Dose 
(mg/kg BW-

day)

Mammal 
UF 

(unitless)

Rat Tissue 
Conc 

(mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 4.6E+01 7.3E-02 3.4E+00 3.2E+02 7.3E-02 2.3E+01 8.8E+01 7.3E-02 6.4E+00 Mouse 2.3E+01 1.9E+01 1.8E+01 8.8E+01 1.1E+00 2.2E-01
Arsenic 2.8E+01 4.5E+00 3.1E-02 1.4E-01 7.7E+00 3.1E-02 2.4E-01 8.7E+00 3.1E-02 2.7E-01 Rat 2.7E-01 4.9E-02 4.9E-01 6.2E-01 9.9E-02 7.9E-02
Barium 1.0E+02 1.8E+00 1.1E-01 2.0E-01 3.1E+00 1.1E-01 3.4E-01 3.4E+00 1.1E-01 3.8E-01 Rat 3.8E-01 1.5E-01 4.1E+00 2.1E+01 3.6E-02 7.2E-03
Beryllium 2.9E-01 1.1E-03 1.0E+00 1.1E-03 5.7E-02 1.0E+00 5.7E-02 2.1E-03 1.0E+00 2.1E-03 Mouse 5.7E-02 3.0E-03 8.0E-01 4.0E+00 3.7E-03 7.5E-04
Cadmium 4.1E-01 2.8E-01 1.3E+01 3.5E+00 4.5E+00 1.3E+01 5.6E+01 5.3E-01 1.3E+01 6.6E+00 Mouse 5.6E+01 2.6E+00 1.4E-01 1.4E+00 1.8E+01 1.8E+00
Chromium VI 2.9E+01 1.0E-01 3.6E-01 3.7E-02 1.5E+01 3.6E-01 5.3E+00 2.0E-01 3.6E-01 7.0E-02 Mouse 5.3E+00 2.8E-01 9.2E+00 4.6E+01 3.0E-02 6.1E-03
Cobalt 9.6E+00 9.5E-01 1.0E-01 9.5E-02 1.6E+00 1.0E-01 1.6E-01 1.8E+00 1.0E-01 1.8E-01 Rat 1.8E-01 2.0E-02 1.1E+00 5.4E+00 1.9E-02 3.8E-03
Copper 1.7E+01 3.1E+00 1.4E+00 4.2E+00 5.8E+00 1.4E+00 7.9E+00 5.9E+00 1.4E+00 8.0E+00 Rat 8.0E+00 3.8E-01 1.2E+01 1.5E+01 3.3E-02 2.5E-02
Iron 1.9E+04 1.9E+03 2.1E-02 4.0E+01 3.3E+03 2.1E-02 6.8E+01 3.7E+03 2.1E-02 7.7E+01 Rat 7.7E+01 2.8E+01 3.8E+01 NOAEL Only 7.4E-01 NOAEL Only
Lead (Inorganic) 7.5E+01 6.8E+00 4.9E-01 3.3E+00 1.9E+01 4.9E-01 9.3E+00 1.3E+01 4.9E-01 6.4E+00 Mouse 9.3E+00 5.2E-01 8.0E+00 8.0E+01 6.5E-02 6.5E-03
Manganese 2.9E+02 2.9E+01 5.9E-02 1.7E+00 4.9E+01 5.9E-02 2.9E+00 5.6E+01 5.9E-02 3.3E+00 Rat 3.3E+00 5.2E-01 8.8E+01 2.8E+02 5.9E-03 1.8E-03
Nickel 8.3E+00 1.7E+00 7.4E-01 1.3E+00 6.5E+00 7.4E-01 4.8E+00 3.3E+00 7.4E-01 2.4E+00 Mouse 4.8E+00 2.3E-01 4.5E+00 2.3E+01 5.1E-02 1.0E-02
Vanadium 7.4E+01 7.3E+00 1.8E-02 1.3E-01 1.2E+01 1.8E-02 2.2E-01 1.4E+01 1.8E-02 2.5E-01 Rat 2.5E-01 1.1E-01 4.2E-01 2.1E+00 2.5E-01 5.0E-02
Zinc 4.5E+01 2.6E+01 4.5E+00 1.2E+02 1.6E+02 4.5E+00 7.3E+02 4.9E+01 4.5E+00 2.2E+02 Mouse 7.3E+02 3.4E+01 3.0E+01 1.5E+02 1.1E+00 2.2E-01
alpha-Chlordane 7.9E-02 4.0E-02 1.3E+01 5.3E-01 7.2E-02 1.3E+01 9.5E-01 7.7E-02 1.3E+01 1.0E+00 Rat 1.0E+00 4.7E-02 1.3E+00 2.7E+00 3.5E-02 1.7E-02
gamma-Chlordane 2.4E-03 1.2E-03 1.3E+01 1.6E-02 3.7E-03 1.3E+01 4.8E-02 2.3E-03 1.3E+01 3.1E-02 Mouse 4.8E-02 2.2E-03 1.3E+00 2.7E+00 1.7E-03 8.1E-04
4,4'-DDT 1.2E-02 2.4E-04 1.8E+00 4.3E-04 6.5E-03 1.8E+00 1.2E-02 4.6E-04 1.8E+00 8.2E-04 Mouse 1.2E-02 5.5E-04 1.9E+00 9.5E+00 2.9E-04 5.8E-05
Dieldrin 1.7E-03 3.3E-04 6.3E+01 2.1E-02 1.2E-03 6.3E+01 7.9E-02 6.4E-04 6.3E+01 4.0E-02 Mouse 7.9E-02 3.6E-03 2.4E-01 1.2E+00 1.5E-02 3.0E-03
Endrin ketone 2.7E-03 9.1E-04 1.0E+00 9.1E-04 1.6E-03 1.0E+00 1.6E-03 1.7E-03 1.0E+00 1.7E-03 Rat 1.7E-03 8.3E-05 1.1E-01 5.3E-01 7.8E-04 1.6E-04
PCB-1016 2.0E-01 7.6E-03 1.3E+01 9.6E-02 9.5E-01 1.3E+01 1.2E+01 1.5E-02 1.3E+01 1.8E-01 Mouse 1.2E+01 5.4E-01 2.0E-01 9.0E-01 2.7E+00 6.0E-01
PCB-1260 7.3E-02 2.8E-03 1.3E+01 3.5E-02 4.4E-01 1.3E+01 5.6E+00 5.3E-03 1.3E+01 6.7E-02 Mouse 5.6E+00 2.5E-01 2.0E-01 9.0E-01 1.3E+00 2.8E-01
PBDE-47 5.8E-04 5.8E-05 1.0E+00 5.8E-05 9.8E-05 1.0E+00 9.8E-05 1.1E-04 1.0E+00 1.1E-04 Rat 1.1E-04 5.8E-06 1.0E+00 1.0E+01 5.8E-06 5.8E-07
PBDE-100 3.6E-03 3.6E-04 1.0E+00 3.6E-04 6.1E-04 1.0E+00 6.1E-04 6.8E-04 1.0E+00 6.8E-04 Rat 6.8E-04 3.6E-05 1.0E+00 1.0E+01 3.6E-05 3.6E-06
PBDE-138 2.2E-03 2.2E-04 1.0E+00 2.2E-04 3.7E-04 1.0E+00 3.7E-04 4.2E-04 1.0E+00 4.2E-04 Rat 4.2E-04 2.2E-05 1.0E+00 1.0E+01 2.2E-05 2.2E-06
PBDE-154 1.4E-02 1.4E-03 1.0E+00 1.4E-03 2.4E-03 1.0E+00 2.4E-03 2.7E-03 1.0E+00 2.7E-03 Rat 2.7E-03 1.4E-04 1.0E+00 1.0E+01 1.4E-04 1.4E-05
PBDE-183 9.6E-03 9.5E-04 1.0E+00 9.5E-04 1.6E-03 1.0E+00 1.6E-03 1.8E-03 1.0E+00 1.8E-03 Rat 1.8E-03 9.5E-05 1.0E+00 1.0E+01 9.5E-05 9.5E-06
Hydrazine 1.6E-01 1.6E-02 1.0E+00 1.6E-02 2.6E-02 1.0E+00 2.6E-02 3.0E-02 1.0E+00 3.0E-02 Rat 3.0E-02 1.6E-03 2.0E-01 4.0E-01 7.8E-03 3.9E-03

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

Deer Mouse

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Invertebrate 
UF (unitless)

Terrestrial 
Invertebrate 

Conc (mg/kg)

Terrestrial 
Plant UF 
(unitless)

Terrestrial Plant 
Conc (mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

LOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

LOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 1.2E-01 1.7E+03 4.0E-03 5.6E+01 Invertebrate 1.7E+03 3.2E+02 1.8E+01 8.8E+01 1.8E+01 3.6E+00
Arsenic 2.8E+01 5.2E-01 1.5E+01 1.6E+00 4.6E+01 Plant 4.6E+01 7.7E+00 1.1E+00 1.3E+00 7.2E+00 5.7E+00
Barium 1.0E+02 1.6E-01 1.6E+01 1.5E-01 1.5E+01 Invertebrate 1.6E+01 3.1E+00 2.0E+01 1.0E+02 1.5E-01 3.1E-02
Beryllium 2.9E-01 1.2E+00 3.4E-01 1.0E-02 2.9E-03 Invertebrate 3.4E-01 5.7E-02 8.0E-01 4.0E+00 7.2E-02 1.4E-02
Cadmium 4.1E-01 6.5E+01 2.7E+01 6.9E+00 2.8E+00 Invertebrate 2.7E+01 4.5E+00 4.5E+00 4.5E+01 9.9E-01 9.9E-02
Chromium VI 2.9E+01 3.2E+00 9.0E+01 7.5E-03 2.1E-01 Invertebrate 9.0E+01 1.5E+01 9.2E+00 4.6E+01 1.6E+00 3.3E-01
Cobalt 9.6E+00 2.9E-01 2.8E+00 1.0E+00 9.6E+00 Plant 9.6E+00 1.6E+00 1.1E+00 5.4E+00 1.5E+00 3.0E-01
Copper 1.7E+01 2.1E+00 3.5E+01 1.8E+00 3.1E+01 Invertebrate 3.5E+01 5.8E+00 1.2E+01 1.5E+01 5.0E-01 3.9E-01
Iron 1.9E+04 7.8E-02 1.5E+03 1.0E+00 1.9E+04 Plant 1.9E+04 3.3E+03 3.8E+01 NOAEL Only 8.6E+01 NOAEL Only
Lead (Inorganic) 7.5E+01 1.5E+00 1.1E+02 9.2E-01 6.9E+01 Invertebrate 1.1E+02 1.9E+01 8.0E+00 8.0E+01 2.4E+00 2.4E-01
Manganese 2.9E+02 2.3E-01 6.8E+01 1.0E+00 2.9E+02 Plant 2.9E+02 4.9E+01 8.8E+01 2.8E+02 5.6E-01 1.7E-01
Nickel 8.3E+00 4.7E+00 3.9E+01 2.1E+00 1.7E+01 Invertebrate 3.9E+01 6.5E+00 4.5E+00 2.3E+01 1.4E+00 2.9E-01
Vanadium 7.4E+01 8.8E-02 6.5E+00 1.0E+00 7.4E+01 Plant 7.4E+01 1.2E+01 4.2E-01 2.1E+00 3.0E+01 5.9E+00
Zinc 4.5E+01 2.2E+01 9.8E+02 5.9E+00 2.7E+02 Invertebrate 9.8E+02 1.6E+02 7.6E+01 3.8E+02 2.1E+00 4.2E-01
alpha-Chlordane 7.9E-02 5.5E+00 4.4E-01 5.3E+00 4.2E-01 Invertebrate 4.4E-01 7.2E-02 3.8E+00 7.8E+00 1.9E-02 9.2E-03
gamma-Chlordane 2.4E-03 9.2E+00 2.2E-02 5.2E+00 1.3E-02 Invertebrate 2.2E-02 3.7E-03 3.8E+00 7.8E+00 9.5E-04 4.7E-04
4,4'-DDT 1.2E-02 3.2E+00 3.9E-02 1.8E-01 2.1E-03 Invertebrate 3.9E-02 6.5E-03 3.6E-01 1.8E+00 1.8E-02 3.6E-03
Dieldrin 1.7E-03 4.4E+00 7.5E-03 2.0E+00 3.4E-03 Invertebrate 7.5E-03 1.2E-03 1.7E-01 8.6E-01 7.3E-03 1.5E-03
Endrin ketone 2.7E-03 7.6E-01 2.0E-03 3.5E+00 9.4E-03 Plant 9.4E-03 1.6E-03 1.3E-01 6.5E-01 1.2E-02 2.4E-03
PCB-1016 2.0E-01 2.9E+01 5.7E+00 3.7E-01 7.3E-02 Invertebrate 5.7E+00 9.5E-01 2.0E-01 9.0E-01 4.7E+00 1.1E+00
PCB-1260 7.3E-02 3.7E+01 2.7E+00 3.7E-01 2.7E-02 Invertebrate 2.7E+00 4.4E-01 2.0E-01 9.0E-01 2.2E+00 4.9E-01
PBDE-47 5.8E-04 1.0E+00 5.8E-04 1.0E+00 5.8E-04 Invertebrate 5.8E-04 9.8E-05 1.0E+00 1.0E+01 9.8E-05 9.8E-06
PBDE-100 3.6E-03 1.0E+00 3.6E-03 1.0E+00 3.6E-03 Invertebrate 3.6E-03 6.1E-04 1.0E+00 1.0E+01 6.1E-04 6.1E-05
PBDE-138 2.2E-03 1.0E+00 2.2E-03 1.0E+00 2.2E-03 Invertebrate 2.2E-03 3.7E-04 1.0E+00 1.0E+01 3.7E-04 3.7E-05
PBDE-154 1.4E-02 1.0E+00 1.4E-02 1.0E+00 1.4E-02 Invertebrate 1.4E-02 2.4E-03 1.0E+00 1.0E+01 2.4E-03 2.4E-04
PBDE-183 9.6E-03 1.0E+00 9.6E-03 1.0E+00 9.6E-03 Invertebrate 9.6E-03 1.6E-03 1.0E+00 1.0E+01 1.6E-03 1.6E-04
Hydrazine 1.6E-01 1.0E+00 1.6E-01 1.0E+00 1.6E-01 Invertebrate 1.6E-01 2.6E-02 2.0E-01 4.0E-01 1.3E-01 6.6E-02

mg/kg - Milligram per kilogram dry weight.
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Fallbrook

Maximum Detected Surface Soil

Stephen's Kangaroo Rat

COC

Surface Soil 
Conc (0-2 ft) 

(mg/kg)

Terrestrial 
Plant UF 
(unitless)

Terrestrial Plant 
Conc (mg/kg)

Selected 
Contaminated 

Food

Selected 
Contaminated 

Food Conc

Total Daily 
Dose Rate 

(mg/kg BW-
day)

NOAEL 
Toxicity 

Reference 
Value (mg/kg 

BW-day)

NOAEL 
Hazard 

Quotient 
(unitless)

Aluminum 1.4E+04 4.0E-03 5.6E+01 Plant 5.6E+01 8.8E+01 1.8E+01 5.0E+00
Arsenic 2.8E+01 1.6E+00 4.6E+01 Plant 4.6E+01 8.7E+00 9.2E-01 9.4E+00
Barium 1.0E+02 1.5E-01 1.5E+01 Plant 1.5E+01 3.4E+00 1.5E+01 2.3E-01
Beryllium 2.9E-01 1.0E-02 2.9E-03 Plant 2.9E-03 2.1E-03 8.0E-01 2.7E-03
Cadmium 4.1E-01 6.9E+00 2.8E+00 Plant 2.8E+00 5.3E-01 2.4E+00 2.2E-01
Chromium VI 2.9E+01 7.5E-03 2.1E-01 Plant 2.1E-01 2.0E-01 9.2E+00 2.1E-02
Cobalt 9.6E+00 1.0E+00 9.6E+00 Plant 9.6E+00 1.8E+00 1.1E+00 1.7E+00
Copper 1.7E+01 1.8E+00 3.1E+01 Plant 3.1E+01 5.9E+00 1.2E+01 5.0E-01
Iron 1.9E+04 1.0E+00 1.9E+04 Plant 1.9E+04 3.7E+03 3.8E+01 9.7E+01
Lead (Inorganic) 7.5E+01 9.2E-01 6.9E+01 Plant 6.9E+01 1.3E+01 8.0E+00 1.6E+00
Manganese 2.9E+02 1.0E+00 2.9E+02 Plant 2.9E+02 5.6E+01 8.8E+01 6.3E-01
Nickel 8.3E+00 2.1E+00 1.7E+01 Plant 1.7E+01 3.3E+00 4.5E+00 7.3E-01
Vanadium 7.4E+01 1.0E+00 7.4E+01 Plant 7.4E+01 1.4E+01 4.2E-01 3.3E+01
Zinc 4.5E+01 5.9E+00 2.7E+02 Plant 2.7E+02 4.9E+01 6.4E+01 7.7E-01
alpha-Chlordane 7.9E-02 5.3E+00 4.2E-01 Plant 4.2E-01 7.7E-02 3.2E+00 2.4E-02
gamma-Chlordane 2.4E-03 5.2E+00 1.3E-02 Plant 1.3E-02 2.3E-03 3.2E+00 7.4E-04
4,4'-DDT 1.2E-02 1.8E-01 2.1E-03 Plant 2.1E-03 4.6E-04 4.9E-01 9.3E-04
Dieldrin 1.7E-03 2.0E+00 3.4E-03 Plant 3.4E-03 6.4E-04 1.8E-01 3.5E-03
Endrin ketone 2.7E-03 3.5E+00 9.4E-03 Plant 9.4E-03 1.7E-03 1.3E-01 1.4E-02
PCB-1016 2.0E-01 3.7E-01 7.3E-02 Plant 7.3E-02 1.5E-02 2.0E-01 7.3E-02
PCB-1260 7.3E-02 3.7E-01 2.7E-02 Plant 2.7E-02 5.3E-03 2.0E-01 2.7E-02
PBDE-47 5.8E-04 1.0E+00 5.8E-04 Plant 5.8E-04 1.1E-04 1.0E+00 1.1E-04
PBDE-100 3.6E-03 1.0E+00 3.6E-03 Plant 3.6E-03 6.8E-04 1.0E+00 6.8E-04
PBDE-138 2.2E-03 1.0E+00 2.2E-03 Plant 2.2E-03 4.2E-04 1.0E+00 4.2E-04
PBDE-154 1.4E-02 1.0E+00 1.4E-02 Plant 1.4E-02 2.7E-03 1.0E+00 2.7E-03
PBDE-183 9.6E-03 1.0E+00 9.6E-03 Plant 9.6E-03 1.8E-03 1.0E+00 1.8E-03
Hydrazine 1.6E-01 1.0E+00 1.6E-01 Plant 1.6E-01 3.0E-02 2.0E-01 1.5E-01
mg/kg - Milligram per kilogram dry weight.
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SLERA NOAEL and LOAEL HQ Summary for Terrestrial Species at Fallbrook

Fallbrook
Background Surface Soil

COC
NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ NOAEL-HQ LOAEL-HQ

Aluminum 4.6E+00 9.2E-01 4.1E+01 8.2E+00 3.2E+01 6.4E+00 1.3E+02 2.6E+01 5.2E+01 1.0E+01 7.5E+00 1.5E+00 3.1E+00 6.1E-01 1.4E+01 2.9E+00
Antimony NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV 1.6E-02 NOAEL Only 3.5E-04 NOAEL Only 7.7E-04 NOAEL Only 6.7E-04 NOAEL Only
Arsenic 7.4E-04 2.5E-04 3.7E-01 1.2E-01 6.4E-01 2.1E-01 1.3E+01 4.5E+00 5.4E+00 4.3E+00 5.0E+00 3.9E+00 6.5E-02 5.2E-02 7.0E+00 5.6E+00
Barium 6.3E-02 1.3E-02 6.3E-01 1.3E-01 8.0E-01 1.6E-01 2.0E+00 4.1E-01 6.5E-01 1.3E-01 9.3E-01 1.9E-01 1.5E-01 3.1E-02 9.8E-01 2.0E-01
Beryllium NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV NO TRV 3.8E-01 7.6E-02 7.3E-03 1.5E-03 2.0E-02 3.9E-03 1.4E-02 2.8E-03
Cadmium 3.5E+00 2.5E-01 6.2E+00 4.5E-01 5.5E-01 4.0E-02 2.0E+01 1.5E+00 3.1E+00 3.1E-01 9.8E-01 9.8E-02 2.9E+01 2.9E+00 4.9E-01 4.9E-02
Chromium VI 3.6E+00 7.4E-02 1.2E+02 2.4E+00 6.9E+00 1.4E-01 3.9E+02 7.8E+00 4.5E+00 8.9E-01 3.1E-02 6.1E-03 6.6E-02 1.3E-02 5.9E-02 1.2E-02
Cobalt 1.6E-02 3.1E-03 4.9E-01 9.8E-02 5.8E-01 1.2E-01 5.8E-01 1.2E-01 3.2E+00 6.3E-01 1.9E+00 3.7E-01 4.0E-02 8.1E-03 3.6E+00 7.1E-01
Copper 9.4E-03 7.2E-03 1.5E-01 1.2E-01 1.8E-01 1.4E-01 4.6E-01 3.5E-01 8.3E-01 6.4E-01 4.9E-01 3.8E-01 2.4E-02 1.9E-02 9.4E-01 7.3E-01
Iron 1.6E+00 NOAEL Only 6.4E+01 NOAEL Only 7.5E+01 NOAEL Only 3.6E+01 NOAEL Only 1.6E+02 NOAEL Only 9.7E+01 NOAEL Only 1.4E+00 NOAEL Only 1.9E+02 NOAEL Only
Lead (Inorganic) 5.2E-01 3.5E-02 4.5E+00 4.5E-01 4.9E+00 4.9E-01 1.5E+01 1.5E+00 9.3E-01 9.3E-02 5.0E-01 5.0E-02 4.1E-02 4.1E-03 9.5E-01 9.5E-02
Manganese 4.1E-03 NOAEL Only 1.4E-01 NOAEL Only 1.7E-01 NOAEL Only 1.1E-01 NOAEL Only 2.2E+00 6.9E-01 1.3E+00 4.1E-01 2.4E-02 7.4E-03 2.5E+00 7.8E-01
Molybdenum 2.3E-02 4.6E-03 2.5E-01 5.0E-02 1.5E-01 3.0E-02 8.0E-01 1.6E-01 3.1E+00 9.9E-01 8.9E-01 2.8E-01 1.5E-01 4.9E-02 1.7E+00 5.4E-01
Nickel 8.8E-03 6.4E-03 2.8E-01 2.0E-01 1.0E-01 7.4E-02 9.0E-01 6.5E-01 7.2E+00 1.4E+00 1.3E+00 2.6E-01 1.1E-01 2.3E-02 2.4E+00 4.9E-01
Selenium 3.2E-01 1.6E-01 1.3E+00 6.5E-01 1.5E+00 7.5E-01 1.6E+00 8.0E-01 3.8E+00 2.3E+00 2.2E+00 1.3E+00 4.9E-01 2.9E-01 4.2E+00 2.5E+00
Silver 2.6E-01 4.3E-02 5.9E+00 9.7E-01 2.4E-01 4.0E-02 1.9E+01 3.1E+00 1.1E+01 2.2E+00 1.8E-01 3.6E-02 2.6E-01 5.1E-02 3.4E-01 6.9E-02
Thallium 8.3E-03 1.7E-03 2.5E-01 5.1E-02 4.2E-02 8.5E-03 8.2E-01 1.6E-01 6.1E-01 1.2E-01 2.3E-02 4.6E-03 2.6E-02 5.2E-03 2.8E-02 5.6E-03
Vanadium 5.1E-01 1.5E-01 2.0E+01 6.1E+00 2.4E+01 7.2E+00 1.2E+01 3.7E+00 4.1E+01 8.2E+00 2.4E+01 4.8E+00 3.5E-01 7.0E-02 4.6E+01 9.2E+00
Zinc 1.7E+00 1.8E-01 9.9E+00 1.1E+00 3.9E+00 4.3E-01 3.2E+01 3.5E+00 2.9E+00 5.7E-01 9.5E-01 1.9E-01 6.5E-01 1.3E-01 1.3E+00 2.6E-01

Red-Tailed Hawk California Quail Mourning Dove Stephen's Kangaroo RatCalifornia Gnatcatcher Deer Mouse Brush Rabbit Coyote
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SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  
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Appendix D 
 

(Geophysical Survey Data) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 



 
 

             215 So. Highway 101, Suite 203 P.O. Box 1152 Solana Beach, CA 92075 
             Telephone: (858) 481-8949 Facsimile: (858) 481-8998 Website: subsurfacesurveys.com 

 
 
 

February 25, 2004 
 
 
MARRS Services, Inc.                                        Project / Invoice Number: 04-031 
101 State Place, Suite F 
Escondido, CA 92029 
 
Attn: Mr. Rod Reeve 
 
 
Re: Geophysical Investigation at IRP Sites 26 & 27, Naval Weapons Station, Fallbrook, CA 
 
This brief letter report is to present the findings of our geophysical investigations conducted within 
three (3) specific areas of the Naval Weapons Station located in Fallbrook, California (Fig. 1) on 
February 2nd, 2004. Based on information supplied by the client IRP Site 26 South (please see 
Figure 1) was utilized as both a firing range and a weapons testing and destruction zone. A “drop 
Tower” was utilized for the testing of weapons and two (2) large elongated trenches were utilized 
for destruction (burning) of various other ammunition and weapons at this site. It is our 
understanding that no records exist that indicates the precise location of the two (2) trenches at 
this site, though they are thought to be in the local vicinity. The purpose of the geophysical 
investigation at IRP Site 26 South was to locate the trenches by means of locating the remnants 
of conductive materials within the trenches. This involved collecting electromagnetic (EM) data 
within a   search grid in order to locate an elongated conductive anomaly, indicating a burn trench. 
  
IRP Site 26 North was the location of a rocket fuel burn pit. Again, the precise location of the burn 
pit is unknown. Since the fuel burn pit may not contain any magnetic, or conductive, remnants 
within the pit, a geophysical methodology had to be employed to locate an anomaly indicating an 
area of backfilled excavation. This area was investigated with a magnetometer where the data 
was collected within a search grid. 
 
IRP Site 27 is the location of a former landfill utilized by the military for the disposal of various 
man-made discards (no weapons or ammunition). The area is west of a granitic outcrop and lies 
under a group of eucalyptus trees. This is all that is known about the location of the former landfill. 
In this area of investigation a multi-method approach was incorporated into the search. After 
establishing a formal rectilinear grid within the brush (no cutting was done) EM, ground 
penetrating radar (GPR) and seismic profiles were done in order to locate and detail as much of 
the landfill as is possible.  
 
At any given site the situation, geologic and cultural, may be such that one or more of the 
instruments may record excessive "noise", the ground may not provide sufficient contrasts, or 
there may be overlapping anomalies, for a given instrument to be effective. Summarily stated, 
there are generally instrumental limits and interpretational impediments.   
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Survey Design – The focal point of each one of the three (3) sites investigated on the Naval 
Weapons Station was a subsurface target that could not be found and/or sampled. Therefore, an 
exact rectilinear exploration grid had to be established at each site in order to guide the data 
collection. It should be noted that all three (3) IRP sites involved in this project had rather severe 
limitations imposed on the field scientists due to the concerns for the habitat of the Stevens 
Kangaroo Rat and the California Gnat-catcher. Brush clearing, to allow for instrument access, was 
not tolerated at the site(s) and did slow productivity somewhat. However, in the interest of full 
cooperation with local and federal authorities, all geophysical data was collected without harm to 
the environment or the indigenous species present at the sites investigated! 
 
IRP Site 26 South was explored with a grid that measured 400’ X 270’. An EM-61 instrument was 
employed within the grid to collect the EM data. Additionally, a GPR system was also used to 
confirm and detail any and all EM anomalies encountered within the exploration grid. 
 
IRP Site 26 North was explored with a grid that measured 330’ X 120’. The physical size of this 
area to be investigated is very large (perhaps 10-acres or more) and the time frame of the project 
did not permit the collection of magnetic data over the entire IRP Site 26 North. Therefore, a 
reconnaissance of the site was done in order to possibly narrow down the area to be investigated. 
One such area was observed in the field and the magnetic grid was laid-out in preparation for 
data collection. Due to environmental concerns and consequent restrictions imposed upon 
fieldwork, the magnetometer is the only geophysical system that was utilized within IRP Site 26 
North. 
 
IRP Site 27 is the last area to be investigated. This is the former landfill utilized by the military. 
Historical records of this site hinted at the landfills’ physical dimensions being in the neighborhood 
of 300-feet wide by approximately 1,000-feet long. A formal rectilinear grid measuring 400’ X 100’ 
was established over the accessible area of this site. EM-61 data was then acquired within the 
grid along lines separated every five-feet. The grid was then occupied again with the GPR system 
collecting data at ten-foot intervals in order to detail the EM anomalies encountered in the data 
set. Finally, four (4) seismic refraction lines were laid out at various positions both within the 
survey grid and well beyond the survey grid. The purpose of the seismic investigation at IRP Site 
27 was to delineate the vertical limits of the landfill. 
 
Geometrics Memory Mag model G856 total field magnetometer was used for magnetic sampling.  
A Sensors & Software Noggin Ground Penetrating Radar unit produced the radar images, a 
Geonics model EM-61 instrument was used for EM sampling, and the magnetic gradiometer was 
a Schonstedt, model GA-52C. 
 
Brief Description of the Geophysical Methods Applied – The magnetic data were acquired 
with a Geometrics 856 Memory Mag.  This is a proton precession instrument, with memory for 
storing readings.  It measures the strength of the earth’s field, and of course, the superposed field 
of any ferromagnetic materials in its vicinity.  Its precision is approximately 1/10th gamma. 
 
The EM-61 instrument is a high resolution, time-domain device for detecting buried conductive 
objects.  It consists of a powerful transmitter that generates a pulsed primary magnetic field when 
its coils are energized, which induces eddy currents in nearby conductive objects.  The decay of 
the eddy currents, following the input pulse, is measured by the coils, which in turn serve as 
receiver coils.  The decay rate is measured for two coils, mounted concentrically, one above the 
other.  By making the measurements at a relatively long time interval (measured in milliseconds) 
after termination of the primary pulse, the response is nearly independent of the electrical 
conductivity of the ground.  Thus, the instrument is a super-sensitive metal detector.  Due to its 
unique coil arrangement, the response curve is a single well-defined positive peak directly over a 
buried conductive object.  This facilitates quick and accurate location of targets.  Conductive 
objects, to a depth of approximately 11 feet can be detected. 



 

 4 

 
The magnetic gradiometer has two fluxgate magnetic fixed sensors that are passed closely to and 
over the ground.  When not in close proximity to a magnetic object, that is, only in the earth’s field, 
the instrument emits a sound signal at a low frequency.  When the instrument passes over a 
buried iron or steel object, so that the field is significantly different at the two sensors, and locally 
magnetic gradient, the frequency of the emitted sound increases.  Frequency is a function of the 
gradient between the two sensors. 
 
The GPR instrument beams energy into the ground from its transducer/antenna, in the form of 
electromagnetic waves.  A portion of this energy is reflected back to the antenna at any boundary 
in the subsurface across which there is an electrical contrast.  The recorder continuously makes a 
record of the reflected energy as the antenna is traversed across the ground surface.  The greater 
the electrical contrast, the higher the amplitude of the returned energy.  The EM wave travels at a 
velocity unique to the material properties of the ground being investigated, and when these 
velocities are known, or closely estimated from ground conductivity values and other information, 
two-way travel times can be converted to depth. 
 
Penetration into the ground and resolution of the GPR images produced are a function of ground 
electrical conductivity and dielectric constant.  Images tend to be graphic, even at considerable 
depth, in sandy soils, but penetration and resolution may be limited in drastically more conductive 
clayey moist ground.  
 
The global positioning system (GPS) utilized in this investigation for the exact coordinates of 
multiple “fixes” on positions within the Naval Weapons Station is a Garmin “GPS V”. The 
coordinates shown within this report are of a Latitude/Longitude format known as “WGS.84” and 
are easily transferred to any USGS Topographic map. 
 
Interpretation - The interpretation took place in real time as the survey progressed, and 
accordingly, the findings of our investigation were marked on the ground and reported to the 
client’s representative at the completion of the field survey.  Due to the complexity of each site 
investigated, each area will be addressed individually.  
 
IRP SITE 26 SOUTH: Figure 2 is the site map for this area and the EM data shown clearly 
indicates the presence of two (2) trenches containing significant amounts of conductive material. 
The presence of the conductive debris within the trenches aided in the discovery of the trenches, 
but there are several areas of surface debris that are present within the data. The two (2) 
anomalies located at grid coordinates X=225, Y=70 and X=275, Y=70 are caused by the small 
steel truck beds that are left at this firing range as surface debris. Additionally, many of the 
anomalies located along the baseline, or line zero, of the grid are caused by metallic surface 
debris and are not thought to be associated with the trenches. 
 
The trenches, which are flagged in the field, are shown in figure 2 and illustrated in detail that was 
obtained with the GPR system in Figure 2A. The radar data (utilizing a center-cut frequency of 
500 MHz) clearly shows the maximum depth of the trenches to be 6-feet. It should be noted that 
the smaller flagged anomaly located at grid coordinate X=20, Y=230 is not caused by any 
apparent conductive surface debris! It is for this reason that the smaller anomaly is flagged 
separately from the trenches for later field sampling. 
 
GPS coordinates for the corners of the grid and some other landmarks are also shown in Figure 2 
for reference and location retrieval. For example, a large tree located to the southwest of the 
exploration grid is located at N33.34261 and W117.27602 degrees. For a complete list of all 
coordinates obtained during the survey, please see the GPS Coordinates table on page 13 of this 
report. 
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IRP SITE 26 NORTH: This area is the location of the former rocket fuel burn pit. Historical records 
of the burn pit are not available and there is very little hard data available to hint at the location of 
the pit within the approximate 10-acre site known as IRP Site 26 North. Therefore, a great deal of 
effort was expended in trying to minimize the time and extent of data collection necessary to 
collect data over the entire 10-acres. Fortunately, an estimate was made in the field as to a good 
“candidate location” observed in the area. This is an area to the northwest of the solitary large oak 
tree present at the site. 
 
A grid could not be laid out due to the large amount of “Coastal Sage” present throughout the 
area, thus the foot pace and compass-bearing methodology was employed for this investigation. 
The magnetometer was utilized on lines spaced every 20-feet and data was collected every 10-
feet along each line for a distance of 325-feet. Figure 3 is the site map of this area with the 
contoured magnetic data overlain on the grid. The data is processed and displayed with a contour 
interval (CI) of 10 nanotesla (a nanotesla= 10-9 tesla= 1 gamma).  
 
During the initial data collection phase of this survey it was assumed that the evidence of a 
backfilled excavation, or pit, would be found in the magnetic data set as an area of low magnetism 
indicating the burn pit. However, after having collected the data within the entire grid it became 
apparent that there was an area of higher magnetic response evident in the northwestern 
quadrant of the grid! Additional magnetic data was collected in this zone while monitoring the 
instrument closely and it became apparent that the backfilled pit contained small amounts of 
ferrous metal. Knowledge obtained from performing similar investigations over rocket fuel burn 
pits in the past have shown that the solid-fuel used for some rockets is contained within a metallic 
canister. It is likely that solid rocket fuel canisters were burned within this area. 
 
Once the dimensions of the burn pit were established, a series of white pin-flags were placed 
around the area to aid in relocating the pit for future sampling operations. Again, GPS coordinates 
are shown in Figure 3 indicating the four corners of the grid as well as three (3) points around the 
rocket fuel burn pit. The lone oak tree at this site is also included as a GPS “fix” coordinate for 
future reference. 
 
IRP SITE 27: This site is located to the southwest of the missile maintenance building and is also 
accessed via a well-maintained dirt road. The object of the investigation at this site was to 
determine both the horizontal and vertical limits of the landfill. This was determined in an identical 
manner as was utilized at IRP Site 26 South, by means of locating the buried conductive debris 
within the landfill. 
 
A formal rectilinear grid measuring 400-feet (south to north) by 100-feet (East to west) was 
established in an area just west of a granitic rock outcropping and within a tree line of eucalyptus 
trees. Fragmented rumors led many people to assume that the landfill had the line of eucalyptus 
trees planted along the side of the landfill yet the EM-61 data obtained at this site clearly indicate 
that the eucalyptus trees are planted directly on top of the former landfill. 
 
Figure 4 represents the EM data set obtained within the exploration grid at the site. After having 
processed the EM data it was evident that the grid needed to be continued in a north 
northeasterly direction in order to trace the longitudinal axis of the landfill. This, however, could 
not be accomplished due to the severe restrictions on brush cutting and/or brush lay down 
operations. The “coastal Sage”(which is the habitat of the California Gnat-catcher) becomes quite 
dense beyond the 400-foot length of the original exploration grid, thus an EM-61 system could not 
be deployed for further data collection. 
 
In order to continue the landfill tracing in the denser brush the lighter, and less powerful, M-scope 
terrain conductivity meter was utilized to locate the end of the landfill. When this was done, it was 
found that the total length of the landfill is 980-feet from beginning (within the grid) to the end. 
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Once the location of the former landfill was established the exploration grid was occupied with the 
GPR system (500 MHz) in order to gain more detail of the EM anomalies associated with the 
landfill. It was found that the average depth of the landfill (within the grid) is about 8.5-feet (Figure 
4A). 
 
After placing the pin-flags along the lateral edges of the entire landfill, a series of seismic 
refraction profiles were collected within the grid (2 profiles) and beyond the grid (2 more profiles) 
in order to further delineate the vertical limits. Figure 5 is the interpreted velocity cross section of 
each seismic line shot in an east to west direction over the landfill. Each seismic spread was 120-
feet long with geophones spaced at 5-foot intervals along the ground surface. The seismic energy 
source was a non-destructive aluminum plate that was impacted with a 16-pound sledgehammer. 
The shot-points along the seismic spread were offset from the first and last geophone by 5-feet 
and shot-points within the spread were at every fourth geophone.  
 
Seismic line 1 data was collected along grid coordinate Y=260-feet, and line 2 was collected at 
grid coordinate Y=400-feet. The seismic profiles shown in Figure 5 correlate well with the GPR 
data indicating that the landfill was cut into the weathered bedrock down to an average depth of 8 
to 10-feet below the ground surface. 
 
Another two (2) seismic profiles were collected to the north of the grid and are not incorporated 
into a grid coordinate, however, the data obtained in seismic lines 3 and 4 also indicate that the 
landfill was cut no deeper than 10-feet into the weathered bedrock present at the site. It should be 
noted that each of the four (4) seismic lines is marked with a bright orange wooden stake 
indicating the beginning of line (BOL) and end of line (EOL). Additionally, the GPS was utilized to 
get a “fix” on all BOL/EOL stakes as well as the corners of the exploration grid. There are a series 
of eucalyptus trees planted along the landfill. Some of these trees were also incorporated into a 
coordinate system and can be seen in the GPS Coordinates Table included within this report. 
 
Along with GPS coordinates and specific grid notations to locate and/or describe the various 
“targets” discussed within this report, it is customary to include photographs taken in the field to 
help reestablish specific locations, to describe a certain area or to show the instrumentation 
utilized in the data gathering phase of the field work.  For obvious reasons of military security, no 
cameras or photographs were to be taken at the Naval Weapons Station. 
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                                        GPS COORDINATES TABLE                                        
 
 
 
 
 
 
IRP SITE 26 SOUTH: 
 
 
 
Main dirt road turn-off to IRP Site 26 South=      N33.34574, W117.27770  (see Figure 6) 
 
 
Small dirt road “Y” intersection at site 26 S.=      N33.34493, W117.27586 
 
 
Drop Tower Northeast of IRP Site 26 South=      N33.34394, W117.27747 
 
 
 
IRP SITE 26 NORTH: 
 
 
 
Quonset hut north at IRP Site 26 North=          N33.34732, W117.27753   (see Figure 6) 
 
 
Quonset hut south not in area 26 North=          N33.34247, W117.27225 
 
 
 
IRP SITE 27: 
 
 
 
Northernmost eucalyptus tree site 27=              N33.34958, W117.27506 
 
 
Next eucalyptus tree,      IRP  site 27=              N33.34884, W117.27515 
 
 
Next eucalyptus tree,       IRP site 27=              N33.34861, W117.27531 
 
 
Southernmost eucalyptus tree site 27=              N33.34818, W117.27525 
        
 
 
 
 

           NOTE: ALL GPS COORDINATES ARE IN A WGS.84 FORMAT 
 
 



SITE LOCATION MAPSITE LOCATION MAP

FIGURE 6

N

N33.34574
W117.27770

Quonset north
N33.34732
W117.27753
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Conclusions - Geophysical data acquired within IRP Sites 26 South & North as well as IRP Site 
27 appear conclusive and definitive for the purposes of guiding future digging/sampling operations 
at each of the three (3) sites. Although photographs were not permitted on the base, the GPS 
coordinates, as well as the multitude of pin-flags placed around each of the “targets” associated 
with the anomalies at the IRP sites, can easily be found in the future. 
 
Subsurface Survey’s professional personnel are trained and experienced and have completed 
thousands of projects since the companies inception in 1988.  It is our policy to work diligently to 
bring this training and experience to bear to acquire quality data sets, which in turn, can provide 
clues useful in formulating our interpretations.  Still, non-uniqueness of interpretations, 
methodological limitations, and non-target interferences are prevailing problems.  Subsurface 
Surveys makes no guarantee either expressed or implied regarding the accuracy of the 
interpretations presented.  And, in no event will Subsurface Surveys be liable for any direct, 
indirect, special, incidental, or consequential damages resulting from data sets, interpretations 
and opinions presented herewith. 
 
All data generated on this project are in confidential file in this office, and are available for review 
by authorized persons at any time.  The opportunity to participate in this investigation is very 
much appreciated.  Please call, if there are questions. 
                                                              
 
 
 
 
 

                        
 
                                                        
    
Leopold “Pol” Mairesse                                              Gary W. Crosby, PhD, GP960 
Staff Geophysicist/Geol                                         Senior Geophysicist  
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Office: (858) 481-8949 
Fax:     (858) 481-8998 

 

Subsurface Surveys & Associates, Inc. www.subsurfacesurveys.com geop@subsurfacesurveys.com 
 

 
 

January 3rd, 2006 
 
 
MARRS Services, Inc.                                         Project / Invoice Number: 05-480 
101 State Place, Suite O 
Escondido, CA 92029 
 
 
Attn: Bob Breglio 
 
 
Re: Geophysical Investigation at IRP Site 27 (Phase II), Naval Weapons Station, Fallbrook, CA 
 
This brief letter report is to present the findings of our Phase II geophysical investigation conducted within 
IRP Site 27 of the Naval Weapons Station located in Fallbrook, California (Fig. 1) on November 29th and 
December 15th, 2005. Based on information supplied by the client IRP Site 27 is the location of a former 
landfill utilized by the military for the disposal of various man-made discards (no weapons or ammunition). 
The area is west of a granitic outcrop and lies under a group of eucalyptus trees. This is all that is known 
about the location of the former landfill.  
 
A multi-method approach was incorporated into this IRP Site 27 as a follow-up to previous work 
performed on February 2nd, 2004 (SubSurface Surveys Project # 04-031). The Phase I geophysical 
investigation involved collecting electromagnetic (EM) data within a formal rectilinear grid within the brush 
(no brush cutting was done). After the EM data was processed and plotted the ground penetrating radar 
(GPR) occupied the same grid in order to “image” the backfilled portions of the landfill. This was a 
sufficient geophysical methodology for tracing the lateral extent of the landfill but did not address the 
question as to how deep the landfill is. For this reason four (4) seismic profiles were incorporated into the 
Phase I of IRP Site 27 investigation. 
 
The results of the Phase I investigation proved to be very useful, yet the actual size of the survey area had 
to be increased in order to determine the full extent of the former landfill. This was accomplished during 
the Phase II investigation within IRP Site 27. An additional four (4) seismic profiles were strategically laid 
out so as to collect data over the landfill and establish the likely end of the landfill with the fourth seismic 
line to the north of the site. It should be noted that the Phase I seismic investigation utilized line numbers 1 
through 4, while the Phase II seismic investigation utilized line numbers 5 through 8. 
 
At any given site the situation, geologic and cultural, may be such that one or more of the instruments 
may record excessive "noise", the ground may not provide sufficient contrasts, or there may be 
overlapping anomalies, for a given instrument to be effective. Summarily stated, there are generally 
instrumental limits and interpretational impediments.   
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Survey Design – It should be noted that all three (3) IRP sites involved in this project had rather severe 
limitations imposed on the field scientists due to the concerns for the habitat of the Stevens Kangaroo Rat 
and the California Gnat-catcher. Brush clearing, to allow for instrument access, was not tolerated at the 
site(s) and did slow productivity somewhat. However, in the interest of full cooperation with state and 
federal authorities, all geophysical data was collected without harm to the environment or the indigenous 
species present at the site investigated! 

IRP Site 27 is the former landfill utilized by the military. Historical records of this site hinted at the landfills’ 
physical dimensions being in the neighborhood of 300-feet wide by approximately 1,000-feet long. A 
formal rectilinear grid could not be laid out in the brush due environmental constraints, therefore, the size 
and type of geophysical instrumentation that was to be brought onto the site had to fit the criteria of not 
crushing bushes (California Coastal Sage) or burrowing deeply into the ground surface. This was 
accomplished by utilizing the identical seismic refraction methodology from Phase I (which involves 
inserting 24 very small “geophones” approximately 1.5 inches into the soil) in order to image the lateral & 
vertical limits of the landfill. Additionally, another geophysical method had to be utilized in order to track 
any metallic refuse within the landfill. Unlike Phase I, where an electromagnetic (EM) antenna was used to 
delineate conductive materials within the landfill, this Phase II approach utilized a magnetometer. The 
primary difference between the two methodologies is that the EM-61 will delineate any conductive metallic 
materials below ground surface (bgs) while the magnetometer can detect only magnetic materials 
(ferrous metals) in the subsurface.  
 

Brief Description of the Geophysical Methods Applied – The magnetic data were acquired with a 
Geometrics G-856 Memory Magnetometer. This is a proton precession instrument, with memory for 
storing readings.  It measures the strength of the earth’s field, and of course, the superposed field of any 
ferromagnetic materials in its vicinity.  Its precision is approximately 1/10th gamma. 
 
Seismic refraction investigates the subsurface by generating arrival time and offset distance information 
to determine the path and velocity of an elastic disturbance in the ground.  The disturbance is created by 
shot, hammer, weight drop, or some comparable means of putting impulsive energy into the ground.  
Detectors are laid out at regular intervals in a line to measure the first arrival energy and the time if its 
arrival.  The data are plotted in time-distance graphs, from which velocity of and depth to layers can be 
calculated.  This is possible because rays (a continuum point on an expanding wave front) of the 
disturbance wave follows a direct route, and is a first arrival at the close-in geophones.  At depth the rays 
are refracted across layer boundaries where there is a difference in elastic and density properties.  The 
critically refracted ray travels along the layer interface, at the speed of the lower and faster layer, and 
continuously “feeds” energy back to the surface, to be successively detected by the line of geophones. 
 
Shots are normally reversed from one end of the line to the other, to determine whether or not the layering 
is horizontal or dipping.  And the split spread shots give redundancy to improve the interpretation. The 
acquired data are computationally intense.  A ray tracing computer program, SIPT2 in this instance, is 
used to iteratively honor all refracting surfaces, velocities and to be able to consider a large number of 
layers, where they are present.  A first energy arrival pick program, with such features as zoom, filtering, 
time stretching, separation of traces, AGC and the balancing of traces, is also applied.  
 
The global positioning system (GPS) utilized in this investigation for the exact coordinates of multiple 
“fixes” on positions within the Naval Weapons Station is a Gamin “GPS V”. The coordinates shown within 
this report are of a Latitude/Longitude (degrees, minutes, and seconds) format known as “WGS.84” and 
are easily transferred to any USGS topographic map. 
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Interpretation - The interpretation took place in real time as the survey progressed, and accordingly, the 
findings of our investigation were marked on the ground and reported to the client’s representative at the 
completion of the field survey.   
 
IRP SITE 27: This site is located to the southwest of the missile maintenance building and is also 
accessed via a well-maintained dirt road. The objective of the investigation at IRP Site 27 was to 
determine both the horizontal and vertical limits of the landfill.  
 
Figure 2 is the seismic survey line location map illustrating the exact location of the Phase I seismic lines 
(lines number 1 through 4) as well as the exact location of the Phase II seismic lines (lines number 5 
through 8). The lateral extent of the landfill is shown in the figure as well. The geo-magnetic data was 
collected along each seismic line so as to ascertain the extent of ferrous metals within the landfill. It 
should be noted that additional geo-magnetic traverses were not performed so as to minimize the impact 
on the nearby brush and habitats in the immediate vicinity. 
 
The seismic energy source was a non-destructive aluminum plate that was impacted with a 16-pound 
sledgehammer. The shot-points along the seismic spreads were offset from the first and last geophone 
by 10-feet and shot-points within the spread were at every fourth geophone.  
 
The seismic cross sections shown in Figure 3 indicate that the landfill was cut into the weathered 
bedrock down to a depth of 8 to 15-feet below the ground surface (bgs). 
 
The length of each seismic line incorporated into this Phase II investigation varies due to the varying 
shape and lateral extent of surface topography over IRP Site 27. Line lengths were increased wherever it 
was possible to collect more data over the suspected landfill! The geometry of seismic line 5 was set-up 
with 6-foot geophone spacing, allowing for a total line length of 144-feet (depth of investigation is 40-feet). 
The geometry of seismic lines 6 through 8 were set-up with 10-foot geophone spacing, allowing for a total 
line length of 240-feet (depth of investigation is 65-feet). Each of the four (4) seismic lines is marked with 
a bright fluorescent pink wooden stake indicating the beginning of line (BOL) and end of line (EOL). 
Additionally, the GPS was utilized to get a “fix” on all BOL/EOL stakes.  
 
Based on the data from the interpreted cross sections of each seismic line, a borehole sample will be 
taken directly into the landfill at the deepest portion of each line traverse shown in Figure 3 of this report. 
 
The geo-magnetic data results are also plotted onto each seismic line shown in Figure 3 indicating the 
zones of ferrous metal detected with the magnetometer. 
 
It is customary to include photographs taken in the field to help reestablish specific locations, to describe 
a certain area or to show the instrumentation utilized in the data gathering phase of the field work.  For 
obvious reasons of military security, no cameras or photographs were to be taken at the Naval Weapons 
Station. 
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Conclusions - Geophysical data acquired within IRP Site 27 appear conclusive and definitive for the 
purposes of guiding future digging/sampling operations. Although photographs were not permitted on the 
base, the GPS coordinates, as well as the nearby fencepost, are clearly shown in Figure 4 in order to aid 
in reestablishing any locale within the geophysical investigation of IRP Site 27.  
 
Subsurface Survey’s professional personnel are trained and experienced and have completed thousands 
of projects since the company’s  inception in 1988.  It is our policy to work diligently to bring this training 
and experience to bear to acquire quality data sets, which in turn, can provide clues useful in formulating 
our interpretations.  Still, non-uniqueness of interpretations, methodological limitations, and non-target 
interferences are prevailing problems.  Subsurface Surveys makes no guarantee either expressed or 
implied regarding the accuracy of the interpretations presented.  And, in no event will Subsurface Surveys 
be liable for any direct, indirect, special, incidental, or consequential damages resulting from data sets, 
interpretations and opinions presented herewith. 
 
All data generated on this project are in confidential file in this office, and are available for review by 
authorized persons at any time.  The opportunity to participate in this investigation is very much 
appreciated.  Please call, if there are questions. 
                                                              
 
 
  
 

                                 
 
                                                      
    
Leopold “Pol” Mairesse                                              Gary W. Crosby, PhD, GP960 
Principal Vice President, Sr. Geophysicist                           Chief Geophysicist  
 
  
                
             
 
 
 
 
 
 
 





Appendix E 
 

(Borehole Logs & Monitoring Well Construction Diagrams) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 









































Appendix F 
 

(COLOG Borehole Geophysics & Hydrophysics Data) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
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Orientation Summary Table
Image Features
Wellbore: B-1

FALLBROOK NAVAL WEAPONS STATION
NOVEMBER, 2006

Feature Depth Depth Dip Dip
No.   Direction Angle

(meters) (feet) (degrees) (degrees)
1 8.70 28.55 89 44
2 8.88 29.13 103 23
3 9.12 29.93 110 28
4 9.22 30.25 118 24
5 9.81 32.20 104 28
6 10.87 35.65 106 32
7 11.11 36.45 116 41
8 11.27 36.98 107 39
9 12.16 39.89 118 19
10 12.38 40.61 138 82
11 12.84 42.13 114 87
12 12.84 42.14 46 24
13 13.09 42.96 92 26
14 13.28 43.58 100 19
15 13.60 44.62 30 63
16 13.62 44.67 98 44
17 14.16 46.46 93 26
18 14.36 47.12 103 41
19 14.66 48.09 79 23
20 15.52 50.93 104 25
21 17.36 56.97 101 30
22 17.55 57.57 96 36
23 17.61 57.78 102 38
24 19.74 64.77 126 26
25 19.80 64.96 106 21
26 20.03 65.71 84 27
27 20.52 67.32 88 26
28 22.41 73.54 17 81
29 25.14 82.47 202 24
30 25.37 83.25 215 23
31 25.43 83.43 219 28
32 25.57 83.9 200 23



Appendix G 
 

(Groundwater Sampling Forms) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 









Appendix H 
 

(Laboratory Analytical Reports and Validation Reports) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 



Laboratory Analytical Validation Report 
 

SITE INSPECTION REPORT 
Installation Restoration Program (IRP) Site 27 

Naval Weapons Station Seal Beach,  
DETACHMENT FALLBROOK 

 
 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Groundwater Laboratory Analytical Results 
 

SITE INSPECTION REPORT 
Installation Restoration Program (IRP) Site 27 

Naval Weapons Station Seal Beach,  
DETACHMENT FALLBROOK 

 
 





















































































Soil Laboratory Analytical Results 
 

SITE INSPECTION REPORT 
Installation Restoration Program (IRP) Site 27 

Naval Weapons Station Seal Beach,  
DETACHMENT FALLBROOK 

 
 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix I 
 

(Land Surveying Data) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 



15,2072132.119,6248542.039,640.040,SL 3
16,2072199.324,6248626.589,633.002,B9
17,2072389.813,6248696.064,623.183,SL 4P
18,2072392.626,6248632.148,621.474,B4
19,2072393.636,6248575.753,624.544,SL 4
20,2072501.388,6248575.910,619.551,SL 5
21,2072480.369,6248658.805,617.013,B5
22,2072462.232,6248713.640,618.731,SL 5P
23,2072565.279,6248786.802,612.745,SL 6P
24,2072588.823,6248679.711,610.847,B6
25,2072649.326,6248555.269,624.149,SL 6
26,2072807.975,6248703.005,609.572,SL 7
27,2072731.269,6248794.717,600.750,B7
28,2072650.877,6248882.531,606.965,SL 7P
29,2072720.776,6248924.636,601.573,SL 8P
30,2072840.128,6248910.428,593.664,B8
31,2072929.756,6248894.423,590.912,SL 8
32,2072918.679,6248947.314,588.681,B10/11
33,2072935.993,6249148.310,583.672,FNC COR
34,2072799.239,6248906.410,595.254,MW 3 GRND
35,2072800.127,6248906.598,598.540,MW 3 TOP CAS
36,2072741.452,6248798.734,602.649,MW 2 TOP CAS
37,2072740.903,6248798.752,600.661,MW 2 GRND
38,2072613.279,6248714.057,609.342,MW 1 GRND
39,2072613.978,6248714.164,612.528,MW 1 TOP CAS
51,2071894.155,6248630.065,656.436,SL 1P
52,2071902.718,6248578.734,650.423,B1/B12
53,2071912.929,6248513.614,654.609,SL 1
54,2072050.489,6248518.936,644.214,SL 2
56,2072030.529,6248568.351,644.450,B2
57,2072040.286,6248581.072,643.455,B13
58,2072009.260,6248622.012,644.879,SL 2P
59,2072122.971,6248605.429,638.335,B3
60,2072112.225,6248671.139,639.245,SL 3P
61,2072358.922,6249114.040,627.734,RD NO EDGE
62,2072202.693,6249041.592,634.774,RD
63,2072046.494,6248942.676,645.050,RD
64,2071910.074,6248837.700,652.971,RD
65,2071788.071,6248744.997,661.788,RD
66,2071639.237,6248648.444,671.968,RD
67,2071502.508,6248573.011,681.105,RD
68,2071304.906,6248357.703,702.685,RD @ GATE
69,2071247.972,6248305.450,705.625,CENTER OF TURN AROUND
101,2072791.743,6249083.808,596.100,LOWER RD
102,2071387.098,6248426.340,694.980,UPPER RD
103,2071970.072,6248646.818,655.290,
104,2072261.160,6248527.661,639.750,RIDGE



northing easting Elevation (msl) Location
15 2072132 6248542 640.04 SL 3
16 2072199 6248627 633.002 B9
17 2072390 6248696 623.183 SL 4P
18 2072393 6248632 621.474 B4
19 2072394 6248576 624.544 SL 4
20 2072501 6248576 619.551 SL 5
21 2072480 6248659 617.013 B5
22 2072462 6248714 618.731 SL 5P
23 2072565 6248787 612.745 SL 6P
24 2072589 6248680 610.847 B6
25 2072649 6248555 624.149 SL 6
26 2072808 6248703 609.572 SL 7
27 2072731 6248795 600.75 B7
28 2072651 6248883 606.965 SL 7P
29 2072721 6248925 601.573 SL 8P
30 2072840 6248910 593.664 B8
31 2072930 6248894 590.912 SL 8
32 2072919 6248947 588.681 B10/11
33 2072936 6249148 583.672 FNC COR
34 2072799 6248906 595.254 MW 3 GRND
35 2072800 6248907 598.54 MW 3 TOP CAS
36 2072741 6248799 602.649 MW 2 TOP CAS
37 2072741 6248799 600.661 MW 2 GRND
38 2072613 6248714 609.342 MW 1 GRND
39 2072614 6248714 612.528 MW 1 TOP CAS
51 2071894 6248630 656.436 SL 1P
52 2071903 6248579 650.423 B1/B12
53 2071913 6248514 654.609 SL 1
54 2072050 6248519 644.214 SL 2
56 2072031 6248568 644.45 B2
57 2072040 6248581 643.455 B13
58 2072009 6248622 644.879 SL 2P
59 2072123 6248605 638.335 B3
60 2072112 6248671 639.245 SL 3P
61 2072359 6249114 627.734 RD NO EDGE
62 2072203 6249042 634.774 RD
63 2072046 6248943 645.05 RD
64 2071910 6248838 652.971 RD
65 2071788 6248745 661.788 RD
66 2071639 6248648 671.968 RD
67 2071503 6248573 681.105 RD
68 2071305 6248358 702.685 RD @ GATE
69 2071248 6248305 705.625 CENTER OF TURN AROUND

101 2072792 6249084 596.1 LOWER RD
102 2071387 6248426 694.98 UPPER RD
103 2071970 6248647 655.29
104 2072261 6248528 639.75 RIDGE

IRP Site 27 Survey Cordinates



Appendix J 
 

(Aerial Photos) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 

















Appendix K 
 

(Response to Comments) 
SITE INSPECTION REPORT 

Installation Restoration Program (IRP) Site 27 
Naval Weapons Station Seal Beach,  

DETACHMENT FALLBROOK 
 

 



January 31, 2008 Response to Comments Page 1 of 8 
Project Title: Draft Site Inspection Report, Installation Restoration Program Site 27, Naval Weapons 

Station Seal Beach Detachment Fallbrook, Fallbrook, California 
Reviewer: Ms. Katherine Leibel, Remedial Project Manager, Federal Facilities Unit “B”, 

Office of Military Facilities, Southern California Region, DTSC 
Comment Date: Letter Dated 18 January 2008 

  
 

 
Comment 
No. 

Section / 
Page No. 

 
Comment 

 
Response 

Specific Comments 

1 4.3.1/22 The term ‘emergent compounds’ should 
be defined at the first use (Executive 
Summary, page iv, Section 4.3.1, page 
22) in both the Executive Summary and 
the main text. 

Comment noted.  The term 
“emergent compounds” will be 
defined appropriately. 

2 ES/Pg ii 
3.8/16 
4.3.3.10/
27 
 

Pentachlorophenol (PCP), reportedly used 
as a wood treatment for wood pallets 
destined for overseas shipment, is a 
Contaminant of Potential Concern 
(COPC) at IRP Site 27 (ES, page ii).  
Commercial PCP, the grade of PCP 
humans are most likely to be exposed to 
(ATSDR, 20010 is 86% pure.  
Contaminants generally consist of other 
polychlorinated phenols, polychlorinated 
dibenzo-p-dioxins (CDDs), and 
polychlorinated dibenzofurans (CDFs), 
which are formed during the 
manufacturing process (ATSDR.2001).  
CDDs and CDFs do not appear to have 
been analyzed for the samples taken 
(Section 3.8, page 16).  Analytical results 
for PCP are reported (Section 4.3.3.10, 
page 27) even though PCP is not 
specifically listed.  Lack of CDD and CDF 
analysis would appear to be a serious 
data gap.   

Comment noted.  As per the 
approved Workplan, CDD and 
CDF analysis was only to be 
performed if burn ash was 
encountered.  During the 
continuous coring of the borings 
performed during this 
investigation, no evidence of 
burn ash was encountered and 
hence no analysis for either CDD 
or CDF was performed. 

3  Several of the summary statements 
regarding the analytical results for COPCs 
make comparisons to the U.S. EPA 
Region 9 soil concentrations which appear 
to be incorrect: 
 

See responses to specific instances 
below. 

 4.3.6.1/33 a.  The U.S. EPA Region 9 residential 
Preliminary Remediation Goal (PRG) 
for Polychlorinated Biphenyl 1016 
(Aroclor 1016) is listed as 0.39 mg/kg 
(Section 4.3.6.1, page 33) when the 
2004 Region 9 PRG table lists the 
residential soil PRG as 3.9 mg/kg 
(3.9E=00). 

 

Concur.  The text will be revised to 
state the following:  “The U.S. EPA 
Region 9 Residential PRG for PCB-
1016 is 3.9 mg/kg.” 

 4.3.6.2/33 b.  The U.S. EPA Region 9 residential 
PRG for PCB-1248 (Aroclor 1248) is 
listed as 0.11 mg/kg (Section 4.3.6.2, 
page 33) when the 2004 Region 9 
PRG table lists the residential soil PRG 
as 0.22 mg/kg (2.2E-01). 

 

Concur.  The value will be 
changed from 0.11 mg/kg to 0.22 
mg/kg at the end of the 
sentence. 

 5.1.1/41 c.  The EPA Region 9 residential PRG for Concur.  The residential PRG for 
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Comment 
No. 

Section / 
Page No. 

 
Comment 

 
Response 

hexavalent chromium is cited as 22 
mg/kg (Section 5.1.1, page 41) when 
the 2004 Region 9 PRG table lists the 
residential soil PRG as 30 mg/kg 
(3.0E+01). 

hexavalent chromium will be 
changed from 22 mg/kg to 30 
mg/kg. 

 Entire 
document 

Please check all the references to the 
U.S. EPA Region 9 PRGs for accuracy in 
this section of the text.  If these 
statements are to U.S. EPA Region 9 
pathway-specific PRGs (Attachment B) 
explicitly define the pathways in this 
discussion of the analytical results.   

Concur.  U.S. EPA Region 9 PRGs 
will be checked for accuracy in this 
section of the text.  No pathway-
specific PRGs are used in the 
Sections 4.3 and 5.1 text.  Pathway-
specific PRGs are only used in 
Attachment B screening. 

4 4.4/37 Please state in the text the rationale for 
comparison of groundwater 
concentrations (Section 4.4, page 37) to 
drinking water Maximum Contaminant 
Levels (MCLs) when groundwater is not a 
source of drinking water.  MCLs may be of 
use in providing a reference in risk 
management decisions, but are not 
applicable to risk assessment. 

Comment noted.  A risk assessment 
evaluation of groundwater was not in 
the scope of work under this project.  
The comparison of groundwater 
concentrations to MCLs was utilized 
as a screening tool and not applicable 
to risk assessment. 

5 5.1.1/41 

5.1.2.3/42 

Reference to a U.S. EPA Region 9 PRG 
for hexavalent chromium (Section 5.1.1, 
page 41) should be specific to the PRG 
being referenced.  The U.S. EPA Region 
9 residential PRG for pentachlorophenol 
(Section 5.1.2.3, page 42) is 30 mg/kg not 
the 35 mg/kg stated.  If these 
discrepancies are due to IR Site 27 
calculation of PRGs based on limited 
exposure pathways that should be clearly 
stated.  Otherwise, the errors should be 
corrected. 

Concur.  The residential PRG for 
hexavalent chromium will be 
changed from 22 mg/kg to 30 
mg/kg. The residential PRG for 
pentachlorophenol will be 
changed from 35 mg/kg to 30 
mg/kg. 

6 5.1.2.6/4
4 
4.4.7/39 
 

The concentration of soil samples of 
arsenic (n=37), cadmium (n=11), total 
chromium (n=37), manganese (n=37) and 
mercury (n=3) exceed the U.S. EPA 
Region 9 SSL (DAF=1) (Section 5.1.2.6., 
page 44) indicating potential impacts on 
groundwater.  Comparison of groundwater 
concentrations to drinking water Maximum 
Contaminant Levels (MCLs) (Section 
4.4.7, page 39) does not indicate whether 
soil inorganic elements are impacting 
groundwater.  DTSC defers to the San 
Diego Regional Water Quality Control 
Board (SDRWQCB) for determination of 
the threat posed to groundwater 
resources.   

Concur.  SDRWQCB comments will 
be examined to address this issue. 

Specific Comments on Human Health Risk Assessment (Attachment A) 

7 3.1/5 DTSC will verify the proposal that Marine 
Corps Base Pendleton geology is similar 

The reasoning for the use of the 
different “background” soil 
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Comment 
No. 

Section / 
Page No. 

 
Comment 

 
Response 

enough to IRP Site 27 for any of the six 
soil-type-specific Pendleton ‘background’ 
data sets to be applicable to IR Site 27 
(Section 3.1, page 5). 

concentrations of soil inorganics 
data is due to the variability of 
the chemical composition of the 
granitic rock prevalent over the 
majority of Camp Pendleton. 
Relying on only one set of 
background data could bias the 
comparison either positively or 
negatively.  It is the opinion of 
MARRS that utilization of 
multiple data sets provides the 
most viable option based on the 
fact that the general geology of 
Camp Pendleton is of granitic 
origin, yet locally there may be 
slight chemical differences.    

8 3.1/6 U.S. EPA Region 9 PRGs are for site 
screening, not for screening of 
Contaminants of Potential Concern 
(COPCs) (Section 3.1, page 6).  DTSC 
does not agree with the use of unmodified 
PRGs or an ‘adjustment’ of the PRG 
Hazard Quotient (HQ) for non-
carcinogens to 0.1 from 1 to develop 
criteria for reduction in the number of 
COPCs.  However, given: 

The HHRA follows the risk-based 
screening process provided in 
the approved the Final Work 
Plan (MARRS, September 2005) 
(hereafter referred to as the 
Work Plan).  Following this 
methodology, more than 10 
COPCs are eliminated from the 
surface soil and mixed soil media 
in the HHRA. 
 

  a.  The relatively small size of the site 
(1000 feet by 300 feet by 4 feet deep); 

  b.  The generally low concentrations of 
inorganic elements and the small 
number (arsenic and lead) of inorganic 
elements where the maximum detected 
concentration exceeded a Marine 
Corps Base Pendleton ‘background’ 
range; 

  c.  The generally low frequency of 
detection and concentration or organic 
compounds; 

  d.  The location of IRP Site 27 in an 
exclusionary designated explosives 
safety quantity distance arc; and, 

  e.  The lack of significant terrestrial habitat 
and ephemeral or permanent streams. 

The RAGS Part D Tables C.2-1 
and C.2-2 document what 
constituents are eliminated 
during the risk-based screening.  
The COPC flag column identifies 
what constituents are eliminated 
from the HHRA with the “N” flag. 
 
We understand that DTSC 
currently does not recommend 
this procedure for identifying 
COPCs for a HHRA.  Introducing 
the eliminated constituents back 
into the HHRA is unlikely to 
change the HHRA conclusions 
because the constituents are 
likely to generate cancer risk and 
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  DTSC will accept this process as an IRP 
Site 27-specific process as long as no 
more than 10 COPCs are eliminated from 
the HHRA.  Please provide a table clearly 
indicating the number of IRP Site 27 
COPCs eliminated based on comparison 
to the ‘adjusted’ PRG concentration.  This 
is a site-specific exception granted only for 
this HHRA of IRP Site 27.  Use of a PRG 
screen for selection of COPCs will result 
in DTSC rejection of any future Fallbrook 
HHRAs.   

non-cancer hazard estimates 
well below the thresholds used in 
the HHRA.  Any changes to the 
total cumulative cancer risk and 
non-cancer hazard estimates are 
likely to be minor. 

9 3.1/11 DTSC strongly recommends the most 
recent version of the U.S. EPA ProUCL 
application to develop the Exposure Point 
Concentration (EPC).  The most recent 
version of ProUCL is version 4.0.0.1 
(http://www.epa.gov/esd/tsc/software.htm)
.  The methodology for calculation of the 
EPC is apparently contained in the work 
plan (Section 3.1, page 11).  Please 
provide a comparison of the methodology 
used to calculate the EPC and the 
resulting EPC with the ProUCL 4.0 
methodology ad resulting EPC for review. 

Do not concur.  These methods 
differ fundamentally in how 
nondetect data are treated. The 
Work Plan methodology 
addresses nondetects using EPA 
guidance recommended prior to 
the ProUCL 4.0.0.1 software 
release, via substitution of 1/2 
the detection limit. The resulting 
variations between ProUCL 
(version 4.0.0.1) and the Work 
Plan 95% UCL methodologies 
are too many; neither method is 
likely to generate a UCL that is 
consistently higher or lower for 
the various COPCs. Therefore, 
performing a point-by-point 
comparison of UCLs generated 
using the two methods would not 
produce meaningful data.  
 
When the Work Plan was 
approved, the existing ProUCL 
software (version 3) was not 
recommended for use with 
nondetect data and could not be 
used for generating UCLs at this 
site. ProUCL 4.0.0.1 was not 
released until June 2007, at 
which time the IRP Site 27 Work 
Plan was approved and risk 
assessments were through client 
review. 

10 3.1/13 California has developed specific 
exposure factors, such as dermal 
absorption factors (DTSC, 1994) some of 
which are summarized in a DTS HHRA 
Note 1 
(http://www.dtsa.gov/AssessingRisk/uploa
d/HHRA_Note1.pdf0.  Insufficient 
discussion is provided (Section 3.1, page 
130 to determine whether these 

Concur.  The dermal absorption 
factors provided by DTSC will be 
incorporated into the human 
health risk assessment. 
 
Concur.  California-specific 
exposure parameters will be 
incorporated into the human 
health risk assessment. 
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California-specific exposure parameters 
were used.  Tables presented in 
Attachment C indicate that exposure 
parameters other than those 
recommended by DTSC were used for 
some HHRA exposure scenarios.  Please 
see comment number 15 below. 

11 3.3.3/13 
Table A-2 

A subset of the Residential Screening 
Values (Section 3.3.3, page 13; Table A-
2), which are US. EPA Region 9 
residential use soil Preliminary 
Remediation Goals (PRGs), and the U.S. 
EPA Region 9 soil concentrations for the 
protection of groundwater (with a Dilution 
Attenuation Factor of 1), were reviewed.  
Please modify the soil concentrations 
listed as indicated below: 
 

See responses below. 

  a.  Soil concentrations for the protection of 
groundwater are listed for required 
micronutrients (i.e., calcium, potassium 
and sodium) which exceed a million 
parts per million.  Besides the 
arithmetic impossibility of exceeding 
unity, a soil sodium concentration of 
even 10 percent (1000 mg/kg) could 
seriously impact groundwater quality.  
Please revise these values to be 
arithmetically correct and reasonable; 
and,  

 

Concur.  Alternate protection of 
groundwater screening values 
will be researched. 

  b.  The Residential Screening Value for 
lead in soil is listed as 400 mg/kg and 
indicated as a Cal-Modified Screening 
Value.  The Cal-Modified residential 
use PRG is 150 mg/kg.  Please amend 
this table entry and use the 150 mg/kg 
Residential Screening Value in the 
HRRA.   

Concur.  Lead value will be changed 
from 400 mg/kg to 150 mg/kg. 

12 3.3/17 Route-to-route extrapolation of oral toxicity 
values to inhalation values was not 
performed where inhalation toxicity values 
were not available (Section 3.3, page 17).  
DTSC does not agree that this is 
protective.  The route-to-route 
extrapolation as performed in the U.S. 
EPA Region 9 PRG list should be 
performed. 

Concur. Route-to-route 
extrapolated toxicity data will be 
incorporated into the HHRA 
using the U.S. EPA Region 9 
PRG list.   
 
The uncertainty assessment and 
HHRA results sections will also 
be revised to state that the 
inhalation cancer risk and non-
cancer hazard estimates are 
likely to be overestimated. Route-
to-route extrapolated toxicity 
values introduce a high level of 
uncertainty into the HHRA.  EPA 
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Region 9 even states this in 
technical guidance document for 
the PRGs.   

13 Attachment C Please re-order the tables contained in the 
Attachment_C_.pdf file provided on CD-
ROM so that the tables appear in order.  
The current copy has the HHRA exposure 
parameters (Tables C-4.1 through C-4.8 
after some of the cancer toxicity data 
tables (Table C-6.1 and C-6.2).   

Concur.  Originally, the RAGS 
Part D tables were organized to 
put RME- and CT-specific tables 
together. Tables will be 
reorganized as requested.  
Please note that RAGS Part D 
Tables 5.1, 5.2, 6.1 and 6.2 
apply for both RME and CT 
calculations.   

14 Attachment C Some of the exposure parameters listed in 
Tables C-4.1 through C-4.8 (Attachment 
C, CD-ROM) are not those recommended 
and required by DTSC (e.g., construction 
worker skin surface area).  The current 
recommended HHRA exposure 
parameters can be obtained on the DTSC 
webpage at 
http://www.dtsc.ca.gov/AssessingRisk/upl
oad/HHRA_Notes1.pdf.  The 
recommended exposure parameters 
should be used.   

Concur.  California-specific 
exposure parameters will be 
incorporated into the human 
health risk assessment. 

15 ES/viii 
Table A-3 

The comparison or IR Site 27 soil 
concentrations to inorganic element 
‘background’ concentrations is made to six 
‘background’ data sources from Marine 
Camp Pendleton, as indicated in the 
footnotes (Table A-3).  The text compares 
the IR Site 27 soil samples to Marine 
Terrace Deposits of Marine Corps 
Pendleton (Executive Summary, page vii).  
There are significant differences among 
the six different Marine Corps Pendleton 
soil type and ‘background’ soil 
concentrations.  IR Site 27 soils should be 
compared to only a single ‘background’ 
data set or upper limit concentration.  
Please amend the table and potentially 
revise the list of inorganic elements which 
exceed ‘background’ in the HHRA.   

Comment noted.  The reference 
to “Marine Terrace deposits will 
be deleted.  Comparisons to 
background inorganics will not 
include this type of geologic 
environment.  See response to 
comment number 7.    

16 Attachment B The Risk Based Screening Levels 
(RBSLs) presented for the calculation of 
carcinogenic risk and and/or non-cancer 
hazard (Attachment B) use the pathway-
specific values contained in the U.S> EPA 
Region 9 PRG tables, where available.  
Please indicate the pathway-specific PRG 
values are used in the footnote reference 
to PRGs.   

Clarification. The pathway-specific 
PRG used in the screening is 
provided in the third row of subtitles 
on the Attachment B tables.  See 
“RBSL:” in upper right corner of table.  
Footnote reference will not be 
modified. 

Specific Comments on Ecological Risk Assessment (Attachment B) 
17 3.1.2/5 Dioxins and furans were not analyzed for Comment noted.  See response 
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based on the lack of visual indicate of 
burn ash in soil samples (Section 3.1.2, 
page 5).  Dioxins and furans were 
common contaminants of commercial 
PCP.  Lack of dioxin and furan data 
presents a data gap.  While PCP, the 
COPC which dioxins and furans would be 
associated with, was detected in only 1 of 
10 soil samples any future sampling 
should include dioxins and furans.   

to specific comment #2. 

18 3.1/6 
Table 3.1 

All detected constituents, other than 
physiologically required micronutrients 
(e.g., calcium, magnesium, potassium), 
were considered ecological COPCs 
(Section 3.1, page 6) for the SLERA.  In 
the HHRA, a screening process compared 
the IRP Site 27 analytical results to U.S. 
EPA Region 9 PRGs to reduce the suite 
of human COPCs (Section 3.1, page 6).  
Please explain how, given the elimination 
of some COPCs less than the PRGs, 
COPCs appear in the HHRA (Table 4-2) 
which do not appear in the SLERA (Table 
3.1).  For example, heptachlor epoxide, 
PCB 1248 and bis(2-ethylhexyl)phthalate 
are listed as HHRA COPCs but not 
SLERA COPCs.   

Comment noted.  As stated in 
the SLERA and per the Work 
Plan, only COPCs detected in 
the 0-2 ft interval were evaluated 
for ecological risk.  Those 
COPCs listed on the HHRA 
Table 4-2 but not on the SLERA 
Table 3-1 were not detected in 
the 0-2 ft interval.  All COPCs 
detected in the 0-2 ft interval 
were evaluated as COPCs. 

19 Attachment A Comments on the TRVs selected 
(Attachment A; CD-ROM) are outlined in 
comment number 24 below. 

See response to Specific 
Comments on Ecological Risk 
Assessment # 24 

20 4.0/16 
5.1/24 
5.2/27 

The assessment endpoints are currently 
stated in the introduction to the plant/soil 
invertebrate (Section 4.0, page 16), avian 
receptor (Section 5.1, page 240 and 
mammalian receptor (Section 5.2, page 
27) sections.  The text should contain a 
separate section with a statement of the 
Assessment Endpoints and the 
Measurement Endpoints for all of the 
ecological groups evaluated in the IRP 
Site 27 SLERA.   

Comment noted.  Assessment 
endpoints for all ecological 
groups evaluated in the SLERA 
were presented in the Work Plan 
(Table C3).  The SLERA does 
not repeat this information in 
order to make a concise report. 

21 5.1/24-26 DTSC accepts the exposure parameters 
which are discussed for avian species 
(Section 5.1, page 24 through 26).  These 
are limited to the proportion of dietary 
items, the tissue concentration 
(maximum), the Site User Factor (SUF) of 
one, and incidental soil ingestion.  DTSC 
is unable to complete the review of the 
avian species exposure parameters 
because they were not furnished for 
review and the values do not appear to be 
included in the SLERA tables, Attachment 
A (CD-ROM), or Attachment B (Risk 

Comment noted.  Avian and 
mammalian species exposure 
parameters are presented in the 
Work Plan (Section C3.1 and 
Attachment C3).  The SLERA 
does not repeat this information 
in order to make a concise 
report. 
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Output).  Please furnish a complete listing 
of the exposure parameters and methods 
of calculating dietary intake for DTSC 
review.   

22 5.2/27-29 DTSC accepts the exposure parameters 
which are discussed for mammalian 
species (Section 5.2, page 27 through 
29).  These are limited to the proportion of 
dietary items, the tissue concentration 
(maximum), the Site User Factor (SUF) of 
one, and incidental soil ingestion  Please 
furnish a complete listing of the exposure 
parameters and methods of calculating 
dietary intake for DTSC review.   

Comment noted.  See response 
to Specific Comments on 
Ecological Risk Assessment # 21 

23 Attachment A DTSC does not accept, as a group, the 
TRVs selected for avian and mammalian 
species (Attachment A; CD-ROM).  HERD 
recommends and requires, as a default, 
the list of TRVs commonly referred to as 
the BTAG/NAVY TRVs 
(http://www.dtsc.cca.gov/AssessingRisk/e
co.cfm).  A process has been outlined, 
and followed by the U.S. Army for the 
mammalian lead TRV, to provide technical 
detail sufficient to revise a BTAG/NAVY 
TRV.  Use of an alternate to the 
BTAG/NAVY TRV for IRP Site 27 will 
require significant technical discussion.  A 
table outlining what appears to be the 
proposed IRP Site 27 TRVs and the 
BTAG/NAVY TRV, where available, is 
attached (Appendix A) with this comment 
letter.  While some of these differences 
would actually decrease the Lowest 
Observable Adverse Effect Level (LOAEL) 
Hazard Quotient, some of the NOAEL 
HQs would be increased which would be 
significant in evaluating the potential 
hazard to protected and/or threatened 
species.   

Comment noted.  Although HERD 
recommends and requires the 
BTAG/NAVY TRVs as a default, the 
Region 9 BTAG also states that 
alternate TRVs may be proposed as 
long as they are evaluated with the 
NAVY/BTAG TRVs. 
 
As stated in approved Work Plan:  
“TRVs were developed through a 
three-step process:  1) literature 
search; 2) selection of a TRV; and 3) 
adjustment of the selected TRV for 
the receptor (allometric scaling and 
adjustment to chronic value if 
necessary). The strategy for selection 
of a TRV for each ecological COPC 
was based on several key factors:   
 
• Preference for chronic (i.e., long-

term) endpoints, especially those 
that include critical life stages (see 
below for more information);  

• Preference for the use of the 
ecological receptor as a test 
organism; 

• Preference for the highest NOAEL 
that do not exceed the lowest 
LOAEL; 

• Preference for food studies over 
gavage or oral intubation studies 
(intraperitoneal or intravenous 
studies were not used for ingestion 
based TRVs); and  

• Preference for measures of effect 
that are ecologically significant, 
such as survival, growth, and/or 
reproduction.” 

 
Although high and low BTAG/NAVY 
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TRVs were not used in this SLERA, 
there were only two COPC TRVs 
(manganese and nickel for avian 
receptors) that had selected NOAEL 
TRVs greater than the BTAG/NAVY 
high (LOAEL) TRV (contrary to the 
Work Plan).  All other COPCs were 
selected in accordance with the 
Work Plan.  A re-evaluation of avian 
receptors using the manganese and 
nickel BTAG/NAVY TRVs is not 
necessary because site 
concentrations of these COPCs are 
below background; therefore, any 
risk indicated using the revised 
TRVs would be due to background.   

24 Entire 
Document 

Given the material remaining to be 
submitted for review and the use of TRVs 
which differ, in some cases significantly, 
from the BTAG/NAVY TRVs, review of the 
results of the vertebrate receptor portion 
of the SLERA was not completed.  
Although the magnitude of the inorganic 
element concentrations relative to CAMP 
Pendleton ‘background’ and the frequency 
of detection for many organic COPCs is 
low the Hazard Quotients could change 
dramatically based on the response to this 
review. 

Comment noted.  Se response to 
Specific Comments on Ecological 
Risk Assessment #23. 

 



September 22, 2008 Response to Comments Page 1 of 4 
Project Title: Draft Site Inspection Report, Installation Restoration Program Site 27, Naval Weapons 

Station Seal Beach Detachment Fallbrook, Fallbrook, California 
Reviewer: Ms. Catherine T. Zeeman, United States Fish and Wildlife Service, Carlsbad Fish 

and Wildlife Office, Carlsbad, California 
Comment Date: E-Mails Dated 1 May and 18 June 2008 

 
 

Comment 
No. 

Section / 
Page No. 

 
Comment 

 
Response 

Specific Comments on Ecological Risk Assessment (Attachment B) 
1 Attachment B According to the SI text, risk estimates for 

the SLERA are based on contaminant 
levels measured in surface soil samples 
that were vertical composites extending 
from 0 to 2 ft. bgs. Tables in Attachment B 
of the SLERA indicate that contaminant 
levels in only the top 6 inches of soil were 
used.  Two feet is the preferred depth 
interval for Site 27 because of concerns 
about small burrowing mammals, 
especially SKR, and serious questions 
would be raised about the SLERA if data 
were for the top six inches only.  It is likely 
and therefore assumed for this review, 
that surface soils are represented by 
samples of the top 2 feet.  But, please 
confirm and make corrections to tables in 
Attachment B of the SLERA accordingly.   

Concur.  The tables in 
Attachment B incorrectly indicate 
0-6 inches.  The surface soils at 
the site were a composite of 0-2 
ft bgs and risk was modeled 
accordingly.  The Tables in 
Attachment B will be corrected 
and indicate 0-2 ft bgs. 

2 General/ 
Tables 

It is assumed that contaminant levels 
used in the report are dry weight based 
values.  Please confirm this and provide 
information to that effect in tables that 
present contaminant concentrations.  
Doing so will help prevent confusion about 
one aspect of the data, which can 
translate into costly misinterpretations. 

Concur.  Contaminant 
concentrations used in the 
SLERA are dry weight based 
values.  A footnote will be added 
to the tables indicating this.   

3 General The SLERA used contractor-derived 
TRVs that may or may not have 
undergone much external peer review.  It 
is recognized that there may be no 
established TRVs for a number of the 
compounds detected in site soils.  
However, the U.S. Environmental 
Protection Agency, Region 9 Biological 
Technical Assistance Group (BTAG) has 
TRVs for a number of contaminants (EPA-
BTAG 2002).  The BTAG TRVs were 
developed to specifically provide some 
consistency among SLERAs for Navy 
sites in California.  The BTAG process 
used a comprehensive literature search in 
a consensus effort involving the Navy, 
Navy contractors, the EPA, and state and 
federal natural resource trustee agencies.  
To help expedite reviews, and to provide 
some consistency it is requested that 
contractors be encouraged to use the 
BTAG TRVs as default values in the 
future. 

Comment noted.  See response 
to DTSC Specific Comments on 
Ecological Risk Assessment #23.   

4 6.2 In Section 6.2 of the SLERA, estimated 
risk associated with metals at 
concentrations in surface soils from Site 
27 are compared with estimated risk 

Comment noted.  The 
background UTLs used in the 
SLERA are from the Las Flores 
Basin, Marine Terrace Deposits, 
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associated with the same metals when 
present at "background" concentrations.  
In the text, site-related risk levels are 
compared with risk estimates computed 
from "the maximum background UTL" 
(Upper Tolerance Limit) concentrations.  
The UTL is often used to identify outliers 
from background, but maximum UTL 
suggests that an even higher value was 
used for the SLERA.  Please clarify, as 
this raises questions/concerns about the 
process that was used to quantitatively 
characterize background for Site 27, and 
may be used for other sites as well.  In the 
mean time, it is reassuring to note that 
concentrations of most metals measured 
in surface soil samples from Site 27 are 
well within the respective ranges reported 
for reference soils in California (Bradford 
et al. 1996). 

Santa Margarita Basin, and San 
Luis Rey Basin, which are all 
nearby and have similar geology 
to IRP Site 27, (IT Corporation, 
July 1997).  COC UTLs are listed 
for each of these basins; the 
highest UTL for each COC from 
these nearby basins was used to 
compare to the site soil 
concentrations.  Text in Section 
6.2 will be added to clarify this. 

5 6.0 The risk characterization (SLERA Section 
6) does not include a discussion of 
petroleum hydrocarbons.   Petroleum 
hydrocarbons do not appear to be an 
issue for surface soils from most sample 
locations.  One exception is station B02, 
for which there is a reported motor oil 
concentration of 1,400 parts per million 
(ppm) in the top two feet, and 
concentrations increase with depth.  A 
concentration of 1,400 ppm raises some 
concern for ground-dwelling species such 
as invertebrates and burrowing mammals.  
Additional information is needed before it 
can be determined if motor oil 
contamination in surface soil from station 
B02 is below levels of concern for 
ecological receptors.   If data are 
available, please provide some discussion 
on the presence or absence Of volatile 
compounds and polynuclear aromatic 
hydrocarbons.  Information on the 
potential lateral extent of motor oil 
contamination in the top two feet at B02 
would be helpful as well.  Any additional 
information that can be provided will help 
determine if more data may be needed. 

Comment noted. As stated in the 
SLERA and per the Work Plan, 
only COPCs detected in the 0-2 
ft interval were evaluated for 
ecological risk.  The analytical 
suites for soil samples 
included metals/essential 
nutrients, volatile organic 
constituents (VOCs), semivolatile 
organic constituents (SVOCs) 
[including polynuclear aromatic 
hydrocarbons (PAHs)], 
polychlorinated biphenyls 
(PCBs), polybrominated 
diphenyl ethers (PBDEs), 
pesticides, total fuel 
hydrocarbons, and explosives.   
As stated in Section 3.1.2, only 
one SVOC (hydrazine), diesel, 
and motor oil were detected at 
IRP Site 27 in surface soil. Diesel 
and motor oil represent a 
category of fuels with a mixture 
of various individual constituents 
including VOCs and SVOCs 
(including PAHs).  Therefore, 
diesel and motor oil were 
evaluated based upon the 
individual VOC (all non-detect) 
and SVOC detections (i.e., 
hydrazine).  
 
A footnote will be added to Table 
2 identifying all suites of 
contaminants for which analysis 
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was run.  

6 General There is no discussion that specifically 
addresses the vertical distribution of 
contaminants.  It appears from Table 2 
(analytical results), that contaminant 
concentrations are higher and more 
contaminants are detected in subsurface 
soils (i.e., >2 ft. bgs) than in surface soils.  
Contaminant levels in some subsurface 
soil samples, particularly at B02 are high 
enough to raise concerns of ecological 
risks for species that burrow deeper than 
2 feet bgs, or if the soils were to be 
redistributed to the surface.  Specific 
concerns raised about contaminants in the 
shallower subsurface soils (i.e. 2 ft to 
perhaps 6 ft. bgs) are as follows: 
 
a) SKR is among the species that may dig 
burrows deeper than two feet, and 
concern had been raised about the 
potential for SKR to be present on the 
site.  However, after subsequent review of 
the available information, Jonathan 
Snyder informed me that "SKR is not 
found in site 27, and, based on the most 
recent surveys, is not in the immediate 
area."  Therefore "it appears there is no 
direct threat to SKR;"  
 
b) While SKR may not be present, there 
are other species that dig burrows below 2 
feet, and there may be contaminant-
related risk for those species; and, 
 
c) The shallower subsurface material may 
be redistributed to the surface through 
excavation activities by burrowing wildlife, 
construction activities by humans, and soil 
erosion. 
 
Consequently, it is important to note in the 
report that subsurface soils are more 
contaminated than surface soils.  In 
addition, it is requested that the potential 
for disturbing subsurface soils be 
discussed, and that recommendations be 
provided for actions to ensure that the 
contaminated subsurface soil will remain 
as such. 

Comment noted.  As stated in 
the SLERA and per the Work 
Plan, only COPCs detected in 
the 0-2 ft interval were evaluated 
for ecological risk.  However, text 
will be added to the uncertainty 
section stating that subsurface 
soil concentrations for some 
COCs may be higher than 
surface soil concentrations. 
Based on the fact that proposed 
future land use is not anticipated 
to change in the foreseeable 
future, it is unlikely that surface 
or subsurface soils will be 
disturbed as a result of human 
actions.   Therefore the majority 
of risk to ecological receptors 
(including burrowing animals) 
has been evaluated via the 
surface soil ecological evaluation 
and risk is unlikely to be 
substantively underestimated.   
 
A footnote will be added to Table 
2 identifying all suites of 
contaminants for which analysis 
was run. 

7 General Overall, I have determined that more 
information is needed before it can be 
agreed that no further action is warranted 
for IRP Site 27.  To eliminate confusion 
about the data, please confirm that 

Comment noted.  See response to 
specific comments #1-6.  
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surface soil samples are composites of 
the entire 0 - 2 ft. depth interval, and that 
contaminant levels used in the report are 
dry weight-based concentrations.   
Also, please explain the term "maximum 
UTL" and, more importantly, why such a 
value is applicable for Site 27.  More 
information about the composition of the 
motor oil mixture found at station B02, and 
perhaps the size of the spot, is needed 
before it can be agreed that it poses 
negligible risk to ecological receptors, 
particularly burrowing mammals.  Finally, 
please provide information on Site 27 
conditions and/or measures to ensure that 
the more contaminated subsurface soils 
will remain undisturbed. 
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General Comments 

No further 
action (NFA) is 
not appropriate 

 

Incomplete Site 
Conceptual 
Model 

Remaining uncertainties of site 
hydrogeology  
The subject landfill facility is located 
above fractured bedrock aquifer where 
groundwater flows are likely controlled 
by the fractures in the bedrock.  
Groundwater flow in the southern area 
of Site 27 is not adequately 
characterized as monitoring wells were 
not installed and groundwater samples 
were not collected from this portion of 
the site, data are not available to 
evaluate groundwater flow 
directions/gradients, or water quality 
within the fractured bedrock aquifer. 
Additionally, an analysis of fracture 
orientation is required to provide basic 
information to evaluate the attitude(s) 
and characteristics of the water-bearing 
fractures (e.g., orientation, density, 
etc.) to allow more effective 
placement/installation of monitoring 
wells along the groundwater flow path 
down gradient of the landfill facility. 
The Site Inspection Report does not 
contain an evaluation of the potential 
threat from polluted groundwater 
migrating offsite along preferential 
fracture pathways. In order to 
adequately characterize site 
hydrogeology and evaluate ground 
water quality, monitoring wells with 
screened interval open to the water-
bearing zone within the fractured bed 
rock layer should be installed at the 
site. Detailed requirements for 
groundwater monitoring program will 
be discussed later. 
 
Lack of landfill gas data  
The Regional Board understands that 
the Navy has not investigated the 
nature and extent of soil/landfill gas, 
including data for typical constituents 
of concern (COCs) of landfill gas, e.g., 
methane, carbon dioxide, hydrogen 

Comment noted.  Boring IR27B13 
was drilled to a maximum depth of 
90 feet below ground surface (bgs).  
Bedrock was encountered at 
approximately 23 feet bgs.  During 
drilling operations no indications of 
water were observed.  Throughout 
the day of drilling no water was 
measured in the boring.  After 
remaining open over the weekend 
(three days) approximately 1 foot of 
water was noted in the boring.  After 
17 days approximately 5 feet of 
water was measured in the boring.  
Based on the results of the down-
hole camera activities (17 days after 
completing the boring) there were no 
indications of the fractures within the 
bedrock producing any water.  Since 
minimal water was encountered, a 
monitoring well was not installed and 
the boring was grouted back to the 
surface.  Based on existing field data 
it appears that the groundwater, 
which is noted in onsite monitoring 
wells, is migrating along the bedrock 
surface and that if there is any 
fracture flow it is of minimal extent. 
However, the Navy agreed that 
additional investigation should be 
conducted at the site to refine the 
conceptual site model and to verify 
the groundwater gradient relating to 
the site.  These investigations will be 
addressed in the next phase of the 
site inspection (SI). 
 
 

 
Comment noted.  Additional soil gas 
investigation will be included in the 
next phase of the SI.   
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sulfide, as well as volatile organic 
compounds (VOCs) and semi-volatile 
organic compounds (SVOCs). As a 
result, there is a data gap with respect 
to the existing soil gas conditions at 
Site 27 (Eucalyptus Landfill). 

Designated 
groundwater 
beneficial uses 
and critical site 
location 

Site 27 is located within the Santa 
Margarita River watershed, where the 
ground water has been designated 
beneficial uses for municipal and 
domestic supply, agricultural supply, 
industrial service supply, and industrial 
supply.  According to the Site 
Inspection Report (page 7), two water 
supply wells, with screened intervals 
completed within fractured bedrock, 
are located within 1.0 to 1.25 miles 
down gradient of Site 27. The site is 
also located hydrologically up gradient 
of Marine Corps Base Camp Pendleton 
(MCB, CP), where the drinking water 
supplies are pumped from groundwater 
resources of the Santa Margarita basin. 
Because designated beneficial uses of 
groundwater and the uncertainties with 
respect to the groundwater flow 
condition in fractured bedrock aquifer, 
adequate attention must be given to the 
effective protection of groundwater 
quality at Site 27. 

Comment noted.  As indicated above, 
it appears that even immediately 
beneath the topographically lower 
portion of the landfill, no organic 
contaminants were noted at 
concentrations of concern.  Based on 
existing site data it does not appear 
that the landfill poses a threat to 
groundwater quality in the area.  
Previously existing domestic water 
wells produced minimal water and at 
least one has been abandoned due to 
the low production.  No existing 
wells are currently utilized within 
one mile of IR Site 27.  The Santa 
Margarita basin is over 2.5 miles 
away to the northwest of the site.   
However, Navy agrees that 
additional groundwater investigation 
will be conducted to determine if the 
elevated metals concentration found 
in the groundwater is associated with 
Site 27 landfill. 

 

Elevated metal 
concentrations 
in groundwater 

Significantly elevated metal 
concentrations have been found in 
groundwater samples collected from 
Site 27, including aluminum 
concentrations ranging from 1,380 to 
6,250 micrograms per liter (µg/L), iron 
concentrations from 1,670 to 7,900 
µg/L, and manganese concentrations up 
to 21,070 µg/L. The observed 
concentrations far exceeded their 
respective MCLs (at 200, 300, and 50 
µg/L, for aluminum, iron, and 
manganese, respectively). These 
concentrations of metals are also above 
the average concentrations reported to 
be naturally occurring in ground water 
supply wells at the Santa Margarita 
Basin at Camp Pendleton [e.g., the 

Comment noted.  It is unknown at 
this time if the landfill is the source 
of the elevated metal concentrations 
in groundwater collected at IR Site 
27.  Additional groundwater 
investigation will be done at Site 27 
in the next phase of the SI.  
Appropriate landfill management 
protocols will be recommended after 
this investigation is completed. 
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average reported concentrations during 
1997 to 1999, were reported at 200 
µg/L (iron) and 330 µg/L 
(manganese)].  
 
The elevated metal concentrations in 
groundwater at Site 27 indicate that 
metals have leached from disposed 
solid waste and/or solid waste-
impacted soil to groundwater. To 
prevent surface water from infiltrating 
through soil/solid waste and causing 
further leaching of metals} and 
possibly other pollutants an appropriate 
landfill post-closure maintenance 
program should be implemented.  The 
Navy must develop a groundwater 
monitoring program to characterize the 
nature and extent of the metal-impacted 
groundwater plume. The criteria that 
should be used to develop these 
programs will be discussed later.  
 
In summary, the Regional Board is not 
consent with the determination of no 
further action for Site 27.  Furthermore, 
the Regional Board requires that 
appropriate post closure maintenance 
program and monitoring program be 
installed at the site. The Regional 
Board requirements for closed/inactive 
landfills are pursuant to CCR, Title 27, 
and Regional Board Order 97-11, 
which establish landfill maintenance 
requirements and water quality 
monitoring for landfills that ceased 
operation prior to 1984. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Post-closure 
maintenance 
program

 The post-closure maintenance program 
should be focused on the adequate 
protection from any washout, erosion 
control, and surface drainage control. 
Please refer to 1) CCR, Title 27, 
Chapter 3, Subchapter 5, Article 2, 
Closure and Post-closure maintenance 
standards for disposal sites and 
landfills; and  2) Order 97-11 
Addendum 1 for detailed requirements 
for post-closure maintenance. 

Comment noted.  Based on the 
findings from the next phase of the 
SI, the appropriate actions associated 
with post-closure monitoring and 
maintenance will be evaluated and 
recommended. 
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The groundwater monitoring program 
must meet the general requirements 
listed in 1) CCR, Title 27, §20415, 
§20420, and §20430) and Order 97-11. 
Additionally, the Regional Boards 
requires:  

a) Expansion of the current 
groundwater monitoring well 
network, and the installation 
of new wells to ensure that the 
applicable groundwater 
monitoring program meets the 
water quality monitoring 
performance standards in CCR 
Title 27 §20415(b) at Site 27. 

b) Groundwater monitoring and 
report of landfill waste 
constituents (Constituents of 
Concern or “COCs”) in 
compliance with CCR Title 
27, §20425(d) and (e).  
Initially, the list of analytes 
shall include but not be 
limited to metals, pesticides, 
and all other constituents 
listed in Code of Federal 
Regulations, Part 258, and 
Appendix 2. Detectable 
concentrations of COCs in 
groundwater samples shall be 
reported to the Regional 
Board on a semiannual 
frequency. 

Comment noted.  Additional 
groundwater investigation will be 
proposed in the next phase of the SI 
to further refine the conceptual site 
model and to evaluate the 
groundwater condition at the site.  
Based on the results of this 
investigation, a recommendation will 
be made for the appropriateness and 
the scope of a groundwater 
monitoring program at the site.  If a 
groundwater monitoring program at 
Site 27 is deemed appropriate, a 
work plan will be developed for the 
Board’s review prior to 
implementation. 
 
 
 
 

Groundwater 
monitoring 
programs  
 

 

To assist the determination of new well 
locations, the  Regional Board suggests 
the following:  

a) The Navy perform depth to 
ground water measurement on 
existing MWs at the site  to 
determine/confirm ground 
water flow directions;  

 
b) The Navy perform an analysis 

of fracture orientations and 
attitude(s) using available 
Colog data   (from boring 13) 
to help determine the optimum 
locations of additional down 

Comment noted. 
 
The recommendation provided in this 
comment will be taken into 
consideration while developing the 
work plan for the next phase of SI.  
A draft work plan will be provided to 
the Board for review. 
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gradient MWs; and  

 
c) The Navy examine the current 

pattern/trend of native plant 
distribution at the site, and 
evaluate if this distribution 
pattern is related to the 
groundwater flow condition, 
e.g., depth to groundwater, 
flow directions, gradients, etc. 

Landfill Soil 
Gas Survey 

 

 To evaluate the soil gas condition, the 
Regional Board requires a survey for 
landfill gas and the development of a 
landfill gas monitoring program in 
accordance with the requirement listed 
in CCR, Title 27,  Chapter 3,  Article 6, 
Gas monitoring and control at active 
and closed disposal sites. The Regional 
Board will also consult with the 
Department Toxic Substances Control 
(DTSC) for additional detailed 
requirements for the soil gas survey 
and any monitoring program 
requirements. 
 

Comment noted.  A soil gas 
investigation will be conducted at the 
next phase of the SI.  A draft work 
plan will be prepared and provided to 
the Board for review. 

Clean-
closure as an 
alternative

 Because of the relatively small amount 
of solid waste disposed at the site 
(estimated be 24,000 yd3, page 1 of the 
referenced report), the Regional Board 
suggests that the Navy considers the 
option of clean-closure of the site, i.e., 
the excavation of solid waste/waste-
impacted soil to be disposed at an 
appropriate waste treatment facility, 
followed by the restoration of the 
subject site with clean fill. 
The advantage of clean-closure 
includes: 1) the usually long-term 
groundwater monitoring program and 
post-closure maintenance program are 
waived under the condition that the 
clean-closure requirements,  as listed in 
Title 27,  Section 21090 (f) are 
successfully met; and 2) no restrictions 
will apply to the future land uses at 
clean-closed sites. As a matter of fact, 
the Regional Board has experienced 
many successful clean-closures of old 

Comment noted.  The Navy 
appreciates the information regarding 
pertinent information on landfill 
closure sites in the region.  However, 
we believe it is pre-mature to discuss 
the clean-closure and the ROD 
associated with the action at this 
time.  This option will be evaluated, 
if deemed appropriate, after 
additional information is available 
from the next phase of the SI. 
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Navy landfill sites, of which the solid 
waste volume was comparable to that at 
the subject site. The Navy has recently 
completed successful clean closure 
projects at the Admiral Baker Landfill 
(under command of Naval Station San 
Diego) and the Survival Evasion 
Resistance and Escape (SERE) Camp 
Landfill located in Warner Springs, see 
info on-line at; 
http://www.waterboards.ca.gov/sandieg
o/board_info/agendas/2007/feb/feb.sht
ml.  
 
The Regional Board suggests that the 
Navy develop a Record of Decision 
(ROD) for the future treatment of the 
subject inactive landfill facility as soon 
as practicable. During the development 
of the ROD, please take into 
consideration the following aspects: 1) 
hydrogeology; 2) the volume of 
disposed waste at site; 3) cost-
effectiveness of the long-term 
maintenance and monitoring program, 
clean closure and other corrective 
actions; and 4) the funding availability  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPECIFIC COMMENTS 
  The referenced RTC indicates that an 

incised drainage is located west of the 
landfill and along the north-south 
orientation of the landfill.  
 
Please provide a figure illustrating the 
location of the referenced drainage. As 
solid waste is presumed to be relatively 
shallow (starting from 2 feet below 
grade), and currently there may be only 
a minimal landfill cover, or other type 
of surface water infiltration and control 
method please provide estimation, as 
well as the rationale, whether the 
soil/water in drainage has been 
impacted by infiltrating surface water 
or polluted groundwater that have been 
in contact with disposed solid/soil 
waste.  

Comment noted.  The incised 
drainage is visible on Figures 3, 4 
and 5.  This feature will be depicted 
on revised maps.   The incised 
drainage runs parallel to the 
longitudinal axis of the landfill and is 
outside of the estimated extent of the 
landfill to the west.  Based on the 
limited amount of annual rainfall in 
the area and the fact that any 
infiltration water would move 
parallel to the drainage, it does not 
appear that this incised drainage has, 
or will be impacted by landfill 
material.  
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  It was stated in the RTC that 
“Observations with respect to the 
General Storm Water Permit, RWQCB-
SD Region Order No 97-11, and the 
California Toxics Rule requirements 
were conducted during field activities. 
With the assessment of data gathered as 
part of this SI, it was determined that 
integrity of the landfill is not 
compromised and therefore 
implementation of BMPs is not 
warranted at this time. 
 
The rationale for the statement cited 
above is not clear.  At a minimum, the 
Regional Board requires detailed 
information concerning 1) the types of 
observations made on the current 
integrity and long-term viability of the 
existing landfill cover; 2) the quality of 
surface waters flowing in the drainages, 
3) the detailed characterization of 
wastes remaining within Site 27 
(Eucalyptus Landfill), and 4) results 
from an acceptable detection 
monitoring program implemented at 
Site 27 in compliance with CCR Title 
27. 

Field observations consisted of visual 
observations of the incised drainage 
slopes and bottom which was 
performed during field activities on 
the site.  No landfill debris was 
observed.  This appears to verify the 
extent of the landfill established by 
geophysical methods.  The invert of 
the incised drainage appears to be at 
a minimum of 10 feet above 
measured groundwater levels.  A 
detailed description of historic 
wastes placed within Site 27 landfill 
was provided in Section 2.4 of the SI 
report.   Additional observations will 
be performed by an engineer during 
the next phase of the SI.  

 

As stated above, an additional phase 
of the SI will be conducted at the site 
to address concerns addressed in 
these comments regarding IR Site 27. 
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Specific Comments on Ecological Risk Assessment (Attachment B) 
1 Response to 

Comment 
Number 2 
and number 
17: 

The lack of analytical results for 
chlorinated dioxins and furans 
remains a data gap given the 
potential presence as a contaminant 
in commercial-grade 
pentachlorophenol (PCP).  
However, given the low frequency 
of detection for PCP (1 in 10) and 
the relatively low PCP 
concentration, this would not appear 
to be a critical data gap.   

Comment noted.  No response required. 

2 Response to 
comment 
number 12: 

For clarification, DTSC 
recommends route-to-route 
extrapolation where a toxicity value 
is available for only one route of 
exposure except in the case where 
portal of entry effects are involved. 
 

The following text replaces the first full 
paragraph on page 17 of Section 3.3.3, 
Toxicity Assessment (subheading of 
Sources of Information for Toxicity 
Values): Route-to-route extrapolations are 
used where a toxicity value is available 
for only one route of exposure except in 
the case where portal of entry effects are 
involved. The recommended DTSC 
route-to-route extrapolated toxicity values 
are used in the risk assessment. 

3 Response to 
HERD 
comment 
number 20: 

The work plan is referenced for the 
location of the Assessment 
Endpoints and Measurement 
Endpoints.  An Assessment 
Endpoint of 'protect the 
productivity' is less general than 
usually required.  Preservation of 
the 'productivity of this guild' is 
listed as the Assessment Endpoint 
for all vertebrate feeding guilds and 
communities (Table C3, page C-29) 
while the Measurement Endpoints 
do not appear to be listed.  Please 
define 'productivity' in the 
Assessment Endpoints and provide 
the associated Measurement 
Endpoints. 
 

Section 3.4 will be revised to the following:  
3.4 Complete Exposure Pathways and Selection 
of Assessment/Measurement Endpoints 
 
Identifying complete and potentially complete 
exposure pathways is one of the primary tasks 
of the screening-level ecological 
characterization of a site. For an exposure to be 
complete, a constituent that is present at a 
source of environmental release or one that has 
migrated from a source of release must be taken 
up by the ecological receptors via one or more 
exposure pathways and exposure routes. 
Identifying complete exposure pathways allows 
the assessment to focus on only those 
constituents that could be taken up by 
ecological receptors via the pathways/routes by 
which exposure could occur. The CSM (Figure 
3-1) contains relevant exposure pathways and 
routes of exposure for the vertebrate wildlife 
species and community level receptors 
evaluated in the SLERA for terrestrial 
pathways. 
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An assessment endpoint is an explicit 
expression of the environmental value that is to 
be protected (EPA, June 1997). Assessment 
endpoints have been identified for each 
relevant feeding guild within the upper trophic 
level of the terrestrial food web. Table C3 in 
the Final Work Plan (MARRS, September 
2005) shows the assessment endpoints 
chosen for this SLERA (preservation of the 
viability of upper level receptors utilizing this 
community as habitat, food source, and energy 
transfer for community level receptors and 
preservation of the productivity of this guild for 
upper trophic level receptors). These 
assessment endpoints are any adverse effects 
on ecological receptors productivity, in terms 
of impaired reproduction; growth and survival; 
changes in community structure or function; or 
changes in composition and characteristics that 
reduce the habitats’ ability to support plant and 
animal populations and communities (EPA, 
1997).  
 
A measurement endpoint is a measurable 
ecological characteristic that is related to the 
valued characteristic chosen as the assessment 
endpoint and is a measure of biological effects 
of a particular species. In the case of 
community-level receptors (e.g., soil 
invertebrates, plants, and amphibians/reptiles), 
the measurement endpoints are the ecological 
benchmarks used in the qualitative risk analysis 
(see Sections 3.6 and 4.0). In the case of upper 
trophic level receptors, the measurement 
endpoints are quantitatively derived NOAEL- 
and LOAEL-based HQs (see Sections 3.6 and 
5.0). Because there are threatened and/or 
endangered species present in the area, 
population-level measurement endpoints are 
not appropriate endpoints for these mammals 
and birds. Therefore, for these receptors only 
the individual-level measurement endpoint of a 
NOAEL was used. 
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