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Dear Mr. Christie:

The 8.2-acre former ChemOil refinery is divided by Walnut Avenue into a 5.7-acre western parcel and a 2.5-acre
eastern parcel. The refinery operated on the western parcel, offices, warehouse truck repair/garage and maintenance
shop was located on the eastern parcel. Potential impacts to human health due to exposure to constituents in the
soil matrix, soil vapor and groundwater underlying the parcels therefore were assessed separately.

The objectives of this baseline human health risk assessment are: (1) to evaluate potential health risks to human
receptors posed by concentrations of constituents detected at least one time in the soil matrix and soil vapor and
shallow groundwater underlying the 8.2-acre site, and (2) to satisfy the City of Signal Hill’s requirement under the
California Environmental Quality Act.

A methane assessment of the 8.2-acre site was performed in March and April 2018 in accordance with the City of
Signal Hill’s Oil and Gas Code §16.24.080, the City’s Project Development Guide (June 20, 2017) and Methane
Assessment Minimum Requirements Standard. Methane was consistently detected in the field and by the
laboratory.

Methane mitigation subslab of proposed buildings is required pursuant to the City’s Project Development Guide
(June 20, 2017) and Methane Mitigation Minimum Requirements Standard. The methane mitigation system on the
western parcel shall consist of a subslab impervious membrane placed inbetween geotextile or geocloth to protect
it from sand above and the 4” thick gravel blanket below. Perforated horizontal vent pipes should be placed in the
4” thick gravel blanket and tied into vertical vent risers (typically cast iron) placed inbetween the interior and
exterior walls, less than 100-feet apart, extending a minimum of 3-feet above the roof line and should not terminate
less than 100-feet from any opening.

The methane mitigation system on the eastern parcel shall consist of a subslab impervious membrane placed
inbetween geotextile or geocloth to protect it from sand above and the 2” thick gravel blanket below. Perforated
horizontal vent pipes should be placed in the 2” thick gravel blanket and tied into vertical vent risers (typically cast
iron) placed inbetween the interior and exterior walls, less than 100-feet apart, extending a minimum of 3-feet above
the roof line and should not terminate less than 100-feet from any opening.

Methane mitigation underneath paved areas greater than 5,000 square feet within 15-feet of the proposed buildings
shall consist of a minimum 12-inch square vents with % inch rock placed on the exposed soil at a minimum depth
of 1-foot, protected by traffic rated grates.
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Although designed to capture and vent methane to the atmosphere, other volatile organic compounds (VOCS) in the
subsurface (in the soil matrix, soil vapor and shallow groundwater) also will be captured and vented by this system.

This human health risk assessment assessed the potential risk and hazard attributable to exposure to 15
carcinogenic constituents and 62 noncarcinogenic constituents, including lead, detected in soil, soil vapor and
groundwater underlying the western parcel, and to 6 carcinogenic constituents and 26 noncarcinogenic
constituents detected in soil and soil vapor underlying the eastern parcel. Although the site is zoned industrial and
the intended future use is commercial the hypothetical residential exposure scenario was assessed in addition to
the commercial worker and construction worker scenarios pursuant to DTSC guidance (2015).

Western Parcel — Planned remediation includes a soil vapor extraction system, air sparging to prevent offsite
migration of contamination and passive skimming of shallow groundwater to remove light non-aqueous phase liquid
(LNAPL). The planned remediation system will be constructed concurrently with grading for development of the
western parcel.

DTSC's LeadSpread 8.0 Model results indicate that lead does not pose an unacceptable hazard to adults and
children in a residential exposure scenario.

The hypothetical residential and commercial worker scenario indicates hazard levels exceed target thresholds via
the ingestion and dermal contact pathways. The hypothetical residential and commercial worker scenarios
indicate risk and hazard levels exceed target thresholds via the inhalation exposure pathway where VOCs in the
vapor phase are the attributable constituents.

The construction worker scenario indicates a hazard level that exceeds the target threshold via ingestion and
dermal contact pathways.

Eastern Parcel — The hypothetical residential scenario indicates hazard levels exceed target thresholds via the
ingestion and dermal contact pathways. The hypothetical residential scenarios indicate risk levels exceed target
thresholds via the inhalation exposure pathway where VOCs in the vapor phase are the attributable constituents.

The commercial and construction worker scenarios indicate a hazard level that exceeds the target threshold via
ingestion and dermal contact pathways.

Conclusions and Recommendations — Engineered remedial systems on the western parcel, i.e., the soil vapor
extraction system, air sparging and passive skimming should reduce the potential health impacts to the commercial
worker.

Institutional controls, i.e., the required methane mitigation system to be installed subslab of all proposed buildings
and paved areas greater than 5,000 square feet, and paving of surface soils for parking effectively mitigates the risks
and hazards to negligible conditions ensuring the site is safe for the future intended use as a commercial property.

Mitigation measures during grading activities such as monitoring under the Air Quality Management District
(AQMD) Rule 1166 permit/compliance plan and the application of Simple Green mixed with water applied as a
dust suppressant may result in decreased concentrations of TPH-g and TPH-d in soils that protect the construction
worker.
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Should you have any questions or desire additional information, please do not hesitate to contact me at
310.403.1921.

Sincerely,

X

Susan L. Mearns, Ph.D.

Mearns Consulting LLC
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EXECUTIVE SUMMARY

The 8.2-acre former ChemOil refinery is divided by Walnut Avenue into a 5.7-acre western parcel and a
2.5-acre eastern parcel. The refinery operated on the western parcel, offices, warehouse truck
repair/garage and maintenance shop was located on the eastern parcel. Potential impacts to human health
due to exposure to constituents in the soil matrix, soil vapor and groundwater underlying the parcels
therefore were assessed separately.

The objectives of this baseline human health risk assessment are: (1) to evaluate potential health risks to
human receptors posed by concentrations of constituents detected at least one time in the soil matrix and
soil vapor and shallow groundwater underlying the 8.2-acre site, and (2) to satisfy the City of Signal Hill’s
requirement under the California Environmental Quality Act.

This baseline human health risk assessment (HHRA) followed the guidance in the Department of Toxic
Substances Control (DTSC) Preliminary Endangerment Assessment (PEA) guidance manual (DTSC
2015), U.S. Environmental Protection Agency Risk Assessment Guidance for Superfund volume 1, Human
Health Evaluation Manual (RAGs) (USEPA 2004), the U.S. Environmental Protection Agency Risk
Assessment Guidance for Superfund volume 1, Human Health Evaluation Manual (Part F, Supplemental
Guidance for Inhalation Risk Assessment) (USEPA 2009), the DTSC Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air (DTSC, October 2011), the Massachusetts
Department of Environmental Protection (MADEP) Characterizing Risks posed by Petroleum
Contaminated Sites manual (MADEP October 31, 2002), the DTSC LeadSpread 8.0 Model, the DTSC
modified Johnson & Ettinger soil gas screen, USEPA version 2.0 model (April 2003) modified by DTSC
Office of Human and Ecological Risk (HERO) December 2014, and the DTSC modified Johnson &
Ettinger groundwater screen, USEPA version 3.0 model (April 2003) modified by DTSC HERO December
2014.

The site is currently zoned for medium industrial use and the planned development is for commercial use.
There are no current plans to place residential units onsite, however the HHRA included the residential land
use scenario in estimating risks and hazards due to exposure to constituents in the soil matrix and soil
vapor and shallow groundwater underlying the site as a hypothetical scenario pursuant to DTSC guidance
(DTSC 2015, 2016).

The planned redevelopment is to construct five commercial buildings on the western parcel, four on the
eastern parcel and surface level parking on both parcels.

A methane assessment of the 8.2-acre site was performed in March and April 2018 in accordance with the
City of Signal Hill’s Oil and Gas Code 816.24.080, the City’s Project Development Guide (June 20, 2017)
and Methane Assessment Minimum Requirements Standard. Methane was consistently detected in the field
and by the laboratory.

Methane mitigation subslab of proposed buildings is required pursuant to the City’s Project Development
Guide (June 20, 2017) and Methane Mitigation Minimum Requirements Standard. The methane mitigation
system on the western parcel shall consist of a subslab impervious membrane placed inbetween geotextile
or geocloth to protect it from sand above and the 4” thick gravel blanket below. Perforated horizontal vent
pipes should be placed in the 4” thick gravel blanket and tied into vertical vent risers (typically cast iron)
placed inbetween the interior and exterior walls, less than 100-feet apart, extending a minimum of 3-feet
above the roof line and should not terminate less than 100-feet from any opening.

May 31, 2018 1 Mearns Consulting LLC



HUMAN HEALTH RISK ASSESSMENT
2020 Walnut Avenue, Signal Hill, California 90755

The methane mitigation system on the eastern parcel shall consist of a subslab impervious membrane
placed inbetween geotextile or geocloth to protect it from sand above and the 2” thick gravel blanket below.
Perforated horizontal vent pipes should be placed in the 2” thick gravel blanket and tied into vertical vent
risers (typically cast iron) placed inbetween the interior and exterior walls, less than 100-feet apart,
extending a minimum of 3-feet above the roof line and should not terminate less than 100-feet from any
opening.

Methane mitigation underneath paved areas greater than 5,000 square feet within 15-feet of the proposed
buildings shall consist of a minimum 12-inch square vents with % inch rock placed on the exposed soil at a
minimum depth of 1-foot, protected by traffic rated grates.

Although designed to capture and vent methane to the atmosphere, other volatile organic compounds
(VOCs) in the subsurface (in the soil matrix, soil vapor and shallow groundwater) also will be captured and
vented by this system.

Western Parcel — Planned remediation includes a soil vapor extraction system, air sparging to prevent
offsite migration of contamination and passive skimming of shallow groundwater to remove light non-
aqueous phase liquid (LNAPL). The planned remediation system will be constructed concurrently with
grading for development of the western parcel.

The maximum detected concentration or the upper confidence level, whichever was lower pursuant to the
ProUCL guidance (USEPA 2004), of the constituent detected in the top 15-feet (ft) of the soil matrix was
used as the exposure point concentration for residential, commercial and construction worker scenarios for
the 5.7-acre western parcel. The maximum detected concentrations of the volatiles in soil vapor collected
at 5-ft below ground surface (bgs) and in shallow groundwater were used as the exposure point
concentrations for the residential and commercial worker scenarios. Those chemicals of concern that had
both reference doses or reference concentrations and slope factors or unit risk factors available, were
assessed as both noncarcinogenic and carcinogenic compounds.

DTSC's LeadSpread 8.0 Model estimates the hazard due to exposure to lead in air and onsite soils/dust for
adults and children within a residential scenario. Typically lead concentrations in air are not measured
onsite. Therefore the model extrapolates these concentrations from the measured concentrations of lead in
onsite soils. The percentile blood lead concentration is estimated by the model to provide an estimate of the
percentage of a population of children and adults that would be expected to have blood lead levels that
exceed the threshold value for a residential exposure scenario.

DTSC's LeadSpread 8.0 Model results indicates that the 95UCL of lead does not pose an unacceptable
hazard to children or adults in a residential exposure scenario on the western parcel.

The estimated risk of each carcinogenic constituent detected in soil, soil vapor and groundwater were
summed to provide a summed risk. The results of the HHRA indicate the summed risk of the carcinogenic
volatiles in soil vapor and groundwater did exceed the target threshold 1x10° for the residential scenario.
The estimated risks due to exposure to benzene, 1,4-dichlorobenzene, ethylbenzene, naphthalene and
tetrachloroethylene via the inhalation pathway contributed the risks.

The results of the HHRA indicate the summed risk of the carcinogenic constituents in soil and soil vapor
did exceed the target threshold 1x10° for the commercial worker scenario. The estimated risk due to
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exposure to benzene and ethylbenzene inn soil vapor and shallow groundwater via the inhalation pathway
contributed the risk.

The results of the HHRA indicate that the estimated summed hazard index (HI) of the noncarcinogenic
constituents in soil, soil vapor and shallow groundwater did exceed the target hazard threshold for the
residential exposure scenario. The estimated hazards of total petroleum hydrocarbons-gasoline range
(TPH-g) and TPH-diesel range (TPH-d) in the soil matrix and benzene, ethylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, m,p-xylenes, o-xylene and in soil vapor via the ingestion, dermal
contact and inhalation exposure routes contributed the greatest hazard to the residential scenario.

The estimated HI of the noncarcinogenic constituents in soil, soil vapor and shallow groundwater did
exceed the target hazard threshold for the commercial worker exposure scenario. The estimated hazard of
TPH-g and TPH-d in the soil matrix and benzene, toluene, 1,2 ,4-trimethylbenzene, m,p-xylenes and o-
xylene in soil vapor via the inhalation exposure route contributed the greatest hazard to the commercial
worker scenario.

The estimated HI of the noncarcinogenic constituents in soil did exceed the target hazard threshold for the
construction worker exposure scenario. The estimated hazard of TPH-g and TPH-d in the soil matrix
contributed the greatest hazard to the construction worker.

Eastern Parcel - The maximum detected concentrations of constituents detected in the soil matrix were
used as the exposure point concentrations for the residential, commercial and construction worker scenarios
for the 2.5-acre eastern parcel. The maximum detected concentrations of the volatiles in soil vapor
collected at 5-ft bgs and in shallow groundwater were used as the exposure point concentrations for the
residential and commercial worker scenarios. Those chemicals of concern that had both reference doses or
reference concentrations and slope factors or unit risk factors available, were assessed as both
noncarcinogenic and carcinogenic compounds.

The estimated risk of each carcinogenic constituent detected in soil, soil vapor and groundwater were
summed to provide a summed risk. The results of the HHRA indicate the summed risk of the carcinogenic
volatiles in soil vapor and groundwater did exceed the target threshold 1x10° for the residential scenario.
The estimated risks due to exposure to benzene in soil vapor and bis(2-chloroethyl)ether in groundwater via
the inhalation pathway contributed the risks.

The results of the HHRA indicate the summed risk of the carcinogenic constituents in soil and soil vapor
did not the target threshold 1x107 for the commercial worker scenario.

The results of the HHRA indicate that the estimated summed hazard index (HI) of the noncarcinogenic
constituents in soil, soil vapor and shallow groundwater did exceed the target hazard threshold for the
residential exposure scenario. The estimated hazards of TPH-g, TPH-d and thallium in the soil matrix via
the ingestion and dermal contact contributed the greatest hazard to the residential scenario.

The estimated HI of the noncarcinogenic constituents in soil, soil vapor and shallow groundwater did
exceed the target hazard threshold for the commercial worker exposure scenario. The estimated hazard of
TPH-g and TPH-d in the soil matrix via the ingestion and dermal contact contributed the greatest hazard to
the commercial worker scenario.

May 31, 2018 3 Mearns Consulting LLC



HUMAN HEALTH RISK ASSESSMENT
2020 Walnut Avenue, Signal Hill, California 90755

The estimated HI of the noncarcinogenic constituents in soil did exceed the target hazard threshold for the
construction worker exposure scenario. The estimated hazard of TPH-g and TPH-d in the soil matrix via
ingestion and dermal contact contributed the greatest hazard to the construction worker.

Conclusions and Recommendations - Institutional controls, i.e., the required methane mitigation system to
be installed subslab of the proposed buildings and paved areas greater than 5,000 square feet, and paving
of surface soils for parking effectively mitigates the risks and hazards to negligible conditions ensuring the
site is safe for the future intended use as a commercial/industrial property.

Mitigation measures during grading activities such as monitoring under the Air Quality Management
District (AQMD) Rule 1166 permit/compliance plan and the application of Simple Green mixed with water
applied as a dust suppressant may result in decreased concentrations of TPH-g and TPH-d in soils that
protect the construction worker.

May 31, 2018 4 Mearns Consulting LLC



HUMAN HEALTH RISK ASSESSMENT
2020 Walnut Avenue, Signal Hill, California 90755

1.0 INTRODUCTION

This report presents the results of a human health risk assessment for the 5.7-acre western parcel
(GeoTracker T10000010213, RB Case #1391) and the 2.5-acre eastern parcel (GeoTracker
SL2047W2348, RB Case #0453A), collectively the former ChemOil refinery site located at 2020 Walnut
Avenue in Signal Hill, California (the site) (Figure 1).

The 8.2-acre former ChemOil refinery is divided by Walnut Avenue into a 5.7-acre western parcel and a
2.5-acre eastern parcel (Figure 2). The western parcel is divided along an east-west axis by 21% Street.
The proposed development entails the vacation of 21% Street by the City of Signal Hill City Council for
development as surface level parking. Although various historic assessments and investigations have
further divided the western parcel for the purposes of site characterization this human health risk
assessment did not subdivide the western parcel as the fuel hydrocarbons in the soil matrix, impacted soil
vapor underlying the site, methane, light non-aqueous phase liquid (LNAPL) and hydrocarbon impacted
shallow groundwater extend throughout the western parcel (Figures 3-10). As the historic use of the
western and eastern parcels was different (Figure 11) with the refinery operating on the western parcel
potential impacts to human health due to exposure to constituents in the soil matrix, soil vapor and
groundwater underlying the parcels were assessed separately.

The purpose of this human health risk assessment is to evaluate the potential adverse health impacts due to
exposure to concentrations of constituents detected in the soil matrix, soil vapor and shallow groundwater
underlying the site. If a constituent was detected one time in soil sampled, and/or one time in soil vapor,
and/or one time in the shallow groundwater it was retained and quantitatively assessed in this human health
risk assessment. This human health risk assessment assessed the potential risk and hazard attributable to
exposure to 15 carcinogenic constituents and 62 noncarcinogenic constituents, including lead, detected in
soil, soil vapor and groundwater underlying the western parcel, and to 6 carcinogenic constituents and 26
noncarcinogenic constituents detected in soil and soil vapor underlying the eastern parcel.

This HHRA followed the guidance in the Department of Toxic Substances Control (DTSC) Preliminary
Endangerment Assessment (PEA) guidance manual (DTSC 2015), U.S. Environmental Protection Agency
Risk Assessment Guidance for Superfund volume 1, Human Health Evaluation Manual (RAGs) (USEPA
2004), the U.S. Environmental Protection Agency Risk Assessment Guidance for Superfund volume 1,
Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment)
(USEPA 2009), the DTSC Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to
Indoor Air (DTSC, October 2011), the Massachusetts Department of Environmental Protection (MADEP)
Characterizing Risks posed by Petroleum Contaminated Sites manual (MADEP October 31, 2002), the
DTSC LeadSpread 8.0 Model, the DTSC modified Johnson & Ettinger soil gas screen, USEPA version 2.0
model (April 2003) modified by DTSC Office of Human and Ecological Risk (HERO) December 2014,
and the DTSC modified Johnson & Ettinger groundwater screen, USEPA version 3.0 model (April 2003)
modified by DTSC HERO December 2014.

As the USEPA and the State of California Office of Environmental Health Hazard Assessment (OEHHA)
have not published toxicity values, i.e., Reference Doses (RfDs), for total petroleum hydrocarbons (TPH)
the guidance in the Massachusetts Department of Environmental Protection approach to characterizing
risks posed by petroleum contaminated sites were used to obtain surrogate RfDs for TPH-g and TPH-d
(MADEP 2002). The potential adverse health impacts due to exposure to TPH-g and TPH-d in onsite soils
were then assessed by following the appropriate ingestion and dermal contact equations (DTSC 2015).
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2.0 SITE BACKGROUND

Background

The 8.2-acre vacant undeveloped property was used as a dairy farm prior to 1922. MacMillan Ring-Free
Oil Company owned and operated a refinery onsite from 1922-1988. ChemQil purchased the refinery in
August 1988 and operated it until February 14, 1994, when the refinery was shut down with occasional
operation of its waste water system (Testa Environmental Corporation [TEC] 2009). Operation of the
waste water system was discontinued and all above ground structures were dismantled in 1997. Reportedly
the below ground structures and appurtenances including sumps, footings, foundations, and pipelines also
were removed in 1997 (The Source Group [TSG] 2017).

MacMillan Ring-Free Oil Company had most of the processing area of the refinery located south of 21%
Street on the western parcel. The refinery had an oil and grease area, scale house, truck scales,
warehouses, crude unloading rack and truck loading rack on the western parcel. Aboveground storage
tanks for the storage of crude oil, diesel, fuel oil, naptha, water, wastewater and blending stock also were
located on the western parcel.

The California Regional Water Quality Control Board (CRWQCB) issued an order in 1984, Order No. 85-
17, that required operating refineries to conduct a subsurface site assessment including the characterization
and delineation of groundwater pollution underlying these facilities. MacMillan Ring-Free Oil Company
complied with Order No. 85-17 in 1985 by installing groundwater monitoring wells in a shallow semi-
perched groundwater zone approximately 40-feet below ground surface (bgs) and collecting soil samples
from the borings used to install the monitoring wells.

Monitoring of groundwater underlying the former refinery has been performed periodically since 1985,
with a hiatus from July 1999 to October 2001. Eight groundwater monitoring wells and three former light
non-aqueous phase liquid (LNAPL) recovery wells were originally installed on this property. The refinery
was dismantled in 1997 to 1998 after which one monitoring well and two recovery wells were no longer
operational. There were nine wells, six monitoring wells and three former recovery wells on the western
parcel; two additional monitoring wells were on the eastern parcel.

Three plumes of LNAPL were discovered underlying the property during the initial site assessments in
1985 to 1989. Two of these plumes were located in the area formerly occupied by the aboveground storage
tanks on the western parcel. The first plume was located in the central and eastern portions of the western
parcel and was comprised of a combination of naphtha, kerosene and gas-oil. The other plume was on the
western corner of this parcel and was comprised of naphtha, kerosene and gas-oil (Figures 5-7 and 9).

A LNAPL recovery program was initiated in the first plume in March 1987 and in the second plume in
December 1988. The estimated volume of total fluids removed from the recovery system was 253,902
barrels of which approximately 27.9 barrels were LNAPL. The LNAPL recovery system was terminated
in February 1994. Residual LNAPL was encountered at a thickness of 2.25 feet in 2002 at the location of
the first plume. Approximately nine gallons of LNAPL has been bailed from the recovery well in place at
the first plume from 1994 to 2002.

Soil samples were collected in 1986, 1987 and 1998 by Environmental Engineering, Inc. (EEI) and TEC
from soils on the western parcel from depths of 2-feet bgs to 35-feet bgs. Not all investigations placed
borings to 35-feet bgs. Eight soil samples were obtained from depths of 6 to 7.5-feet bgs and 20 to 21.5-
feet bgs and submitted for analysis of oil and grease, phenols, total organic carbon, total organic halogens,
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selected volatile organic compounds, pH and certain metals. Twelve additional soil samples from a depth
of 2-feet bgs and 26 soil samples from a depth of 10-feet bgs were submitted for the same analyses. EEI
reported that diesel and gasoline impacted soils occurred beneath the majority of the central and southern
portions of the western parcel.

EEI reported that total petroleum hydrocarbons in the gasoline range (TPH-g) were reported in
concentrations as great as 4,000 milligrams per kilogram (mg/kg). TPH in the diesel range (TPH-d) was
reported in concentrations as great as 61,000 mg/kg. Undifferentiated hydrocarbons were reported in
concentrations as great as 12,000 mg/kg, and total recoverable petroleum hydrocarbons (TrPH) were
reported in concentrations as great as 49,000 mg/kg.

TEC place three soil borings to depths of 25-feet bgs, 30-feet bgs and 35-feet bgs in the western parcel in
1998. Eighteen soil samples were collected by TEC and submitted for analysis of TPH-g, TPH-d, TrPH,
benzene, toluene, ethylbenzene and total xylenes (BTEX), and methyl tertiary butyl ether (MTBE). TPH-g
was reported in concentrations as great as 1,130 mg/kg; TPH-d was reported in concentrations as great as
11,200 mg/kg; TrPH was reported in concentrations as great as 20,800 mg/kg; the greatest detected
concentrations of benzene, toluene, ethylbenzene and total xylenes were reported as 1,560 mg/kg, 14,000
mg/kg, 60,800 mg/kg and 105,000 mg/kg, respectively; and MTBE was not detected.

TEC concluded that hydrocarbon concentrations in subsurface soil under the western parcel increased with
depth and the greatest concentrations were detected in close proximity to the groundwater, especially within
the central portion of this parcel.

In summary, the former ChemOil refinery property has been investigated and remediated since 1985 to
2008 under the oversight of the LARWQCB. The bulk of the historic refinery operations occurred on the
western parcel, south of 21% Street. Aboveground storage tanks were historically located on the southern
one-half of the western parcel and apparently contributed to the bulk of subsurface soils and groundwater
contamination underlying the property. Benign operations such as warehouses, a truck scale, a scale
house, a crude unloading rack and truck loading rack were located on the northern portion of the western
parcel. LNAPL has been recovered from the groundwater underlying the former ChemOil property;
biannual groundwater monitoring occurred from 1988 to 1998; and quarterly groundwater monitoring
occurred from 2001 to 2008. Subsurface soils have been identified on the western parcel with
concentrations of TPH-g, TPH-d, TrPH and BTEX.

Previous Environmental Investigations

The Los Angeles Regional Water Quality Control Board (LARWQCB) issued an enforcement letter under
813267 of the California Water Code to Signal Hill Holding Corporation on November 19, 2008 requiring
a Phase | report and Phase 11 workplan.

TEC conducted additional investigations in 2009 and 2011, on behalf of Signal Hill Holding Corporation,
the property owner, including a soil vapor survey around the site perimeter and groundwater monitoring.
Depth to groundwater was reported to range from 10.80-feet to 41.50-feet bgs and flow was reported to the
south-southeast. Dissolved gasoline range organics were reported in 10 of the 16 monitoring wells sampled
at concentrations ranging from non-detect to 19 milligrams per liter (mg/L). Dissolved diesel range
organics were reported in 12 of the 16 monitoring wells at concentrations ranging from 1.1mg/L to
11mg/L. Benzene, toluene, ethylbenzene and total xylenes (BTEX), methyl tert-butyl ether (MTBE) and
tert-butanol were reportedly detected in groundwater as were eight additional volatile organic compounds
(VOCs). Slight to strong hydrocarbon odors were noted in all monitoring wells during sampling. TEC
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concluded dissolved hydrocarbons exist beneath the site and have migrated hydraulically offsite towards the
west, south and southwest. TEC also concluded significant portions of the soil column beneath the
Western Parcel are impacted by residual hydrocarbons from beneath existing grade to the water table,
particularly in the southern portion of the western parcel and the northwestern corner of the eastern parcel.
Tables from these reports are included as Appendix A and the data were used in the human health risk
assessments.

Exponent (2009) prepared an initial soil vapor intrusion evaluation and an updated evaluation in a letter
dated May 5, 2010 (Exponent 2010). Both evaluations concluded the potential soil vapor intrusion is not
likely to be of concern for current off-site residents living south or southwest of the site, pending collection
of additional soil vapor and groundwater samples. The California Environmental Protection Agency (Cal-
EPA) Office of Human Health and Environmental Assessment (OEHHA) reviewed the May 5, 2010,
evaluation and generally concurred with this conclusion, also pending collection of additional samples and
resolution of several comments (Appendix B).

ToxStrategies prepared a Second Update to Vapor Intrusion Evaluation for Southern Boundary, Former
ChemOQil Refinery, Signal Hill, California in 2012 (Appendix C). ToxStrategies concluded “potential soil
vapor intrusion should not be of concern for current or future residents living south or southwest of the
property.” (ToxStrategies October 8, 2012)

Trihydro Corporation prepared a Phase | Environmental Site Assessment in May 2016 on behalf of
RE|Solutions, LLC. Trihydro stated that soil sampling occurred onsite in 1986, 1999, 2006 and 2009, and
indicates significant portions of the soil column beneath the Western Parcel are impacted by residual
hydrocarbons extending from ground surface to the water table. Trihydro concluded that soil impacts have
not been addressed.

The Source Group ([TSG] now Apex Companies, LLC [Apex]) produced a Site Investigation and Site
Conceptual Model report on March 29, 2017 on behalf of Signal Hill Enterprises, LLC and RE|Solutions,
LLC. The site was owned by Signal Hill Enterprises, LLC in March 2017. RE|Solutions, LLC entered
into a California Land Reuse Revitalization Agreement (CLRRA) with the Los Angeles Regional Water
Quality Control Board (LARWQCB) on March 4, 2017. Signal Hill Enterprises, LLC and RE|Solutions,
LLC were negotiating to transfer property ownership for redevelopment. TSG concluded constituents
typical of petroleum refining facilities, including total petroleum hydrocarbons (TPH), VOCs, including
BTEX and benzene derivatives are present in soil within a significant portion of the western parcel and
isolated to the northern portion of the eastern parcel. TSG also concluded constituents detected in soil
vapor underlying the site are elevated and remediation or mitigation of soil and soil vapor will be required
prior to redevelopment.

TGR Geotechnical, Inc. prepared a Preliminary Geotechnical Investigation Report in May 2017 on behalf
of Xebec Realty Partners, LLC. TGR found undocumented fill between 1-feet to 5-feet thick consisted of
sandy silt with scattered gravel was not suitable for support of the proposed buildings (Figures 12-14).
TGR stated oversize material (cobble to boulder size), possibly concrete, may be encountered during
grading. TGR recommended all uncertified fill with the building footprints and extending 5-feet laterally
should be removed and replaced with engineered fill. TGR concludes “It is our understanding that a
portion of the onsite soils have environmental contamination that would require export and proper disposal
of excavated soils.”
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The Source Group (TSG) prepared a Response Plan and Remedial Technology Evaluation in July 2017,
pursuant to the CLRRA. The LARWQCB reviewed and approved the Response Plan on September 15,
2017. The Response Plan proposes the following remedial strategies: (1) removal of the LNAPL, (2) air
sparging to create a barrier to off-site migration, (3) a soil vapor extraction (SVE) system, and (4)
engineering and institutional controls (Figure 18). Implementation of these remedial strategies was
proposed as a phased approach. Phase I includes pilot studies of the SVE system and passive skimming of
the LNAPL, additional monitoring of groundwater and installation of the air sparge wells. Phase Il
includes remediation proposed to be constructed and installed concurrently with grading and construction.

Apex Companies, LLC prepared a Soil Reuse Plan in April 2018 that provides details for treating and
reusing onsite soils impacted with hydrocarbons. The soil reuse plan is to redeposit contaminated soil
onsite in areas that require fill and to treat this contaminated soil with the SVE system. Apex proposes
monitoring for VOCs during soil excavation activities using the Air Quality Management District (AQMD)
Rule 1166 permit and compliance plan. Both Apex and the LARWQCB estimate the SVE system will
operate between 2 to 5 years after completion.

Apex Companies, LLC prepared a Methane Soil Vapor Assessment Report in May 2018 in conformance
with the City of Signal Hill’s Oil and Gas Code and Project Development Guidelines. The methane soil gas
assessment concluded that a modified active methane mitigation system subslab of buildings proposed on
the Western Parcel, a passive methane mitigation system subslab of buildings proposed on the Eastern
Parcel and methane mitigation of paved areas greater than 5,000 square feet within 15-feet of the proposed
buildings was required.

Proposed Development

The proposed development for the eastern parcel is four commercial/industrial buildings and surface level
paved parking (Figure 2). The western parcel will be similarly developed after 21% Street is vacated with
five commercial/industrial buildings and surface level paved parking. The developer plans to sell the
commercial space, similar to condominiums, as “office condominiums”. It is anticipated there will be
approximately 25 buyers of the office condominiums and a separate entity that retains ownership of the
physical structures. An industrial-owners association (I0OA) will be formed for maintenance of the common
areas and SVE system.

Intent of Human Health Risk Assessment

The City of Signal Hill requires environmental assessments, investigations, remedial strategies and a
baseline human health risk assessment in order to assess the feasibility of a project under California
Environmental Quality Act (CEQA) guidelines. This baseline human health risk assessment satisfies the
City’s requirement.
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3.0 SUMMARY OF FIELD ACTIVITIES

As mentioned previously data collected by various consultants during their assessment and investigation
activities that met data quality objectives was used in the human health risk assessment. Previous
assessments and investigations focused on soil vapor and shallow groundwater primarily underlying the
western parcel. A lack of inorganic data in the soil matrix, off-site inorganic data in the soil matrix and soil
vapor specific to the proposed development were identified as data gaps. Apex Companies, LLC (Apex)
collected soil matrix samples to address the inorganic data gaps and performed a soil vapor survey specific
to the proposed development concurrently with the required methane assessment in March and April 2018.

Apex collected soil matrix samples from the western and eastern parcels for analysis of total threshold limit
concentration (TTLC) metals including hexavalent chromium and mercury in addition to off-site soil matrix
samples for the same analyses in March and April 2018 (Figure 15). This data is included in Tables 1 and
2 and was used in the human health risk assessment. Laboratory analytical results are included as
Appendix D.

Soil matrix data from 1988, 1999, 2006, 2009, 2016 and 2017 submitted for analysis of total petroleum
hydrocarbons from the western parcel is summarized in Table 3. Volatile organic compounds and
polycyclic aromatic hydrocarbons (PAHS) in the soil matrix from 2006 and 2017 from the western parcel
are summarized in Tables 4 and 5, respectively. Inorganics, TPH-g, TPH-d, VOCs and PAHSs in the soil
matrix were quantitatively assessed in the human health risk assessment.

The soil vapor data (Figure 16) is presented in Tables 6 and 7 for both the western and eastern parcels.
Table 8 provides the soil physical characteristics data used in the Johnson & Ettinger model.

Additional data for the eastern parcel is included in Appendix A.
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4.0 CONCEPTUAL SITE MODEL

A conceptual site model was developed to identify the potential complete exposure pathways by which
constituents detected in soil could impact human health (Figure 17).

The conceptual site model identifies potential sources, environmental release mechanisms, potential
migration pathways, potential exposure pathways, potential exposure routes and potential human receptors
onsite.

The conceptual site model identified the following potential complete exposure pathways:

e Future onsite commercial worker
- ingestion/dermal contact with surface soil
- inhalation of dust from soil in outdoor air
- inhalation of VOCs from soil vapor that have migrated to indoor air
- inhalation of VOCs from groundwater that have migrated to indoor air

e Future construction worker
- ingestion/dermal contact with surface and subsurface soil
- inhalation of dust from soil in outdoor air

o Future onsite resident — a hypothetical scenario as the property is zoned industrial
- ingestion/dermal contact with surface and subsurface soil
- inhalation of dust from soil in outdoor air
- inhalation of VOCs from soil vapor that have migrated to indoor air
- inhalation of VOCs from groundwater that have migrated to indoor air

Consumption of fruit or vegetables grown in soil is not considered to be a complete potential exposure
pathway under future site conditions as the 8.2-acre industrial zoned site will be developed as a
commercial/industrial property.

Potential direct exposures (ingestion and dermal contact) to groundwater are not complete pathways as
drinking water is provided by a remote municipal water supply, so there is little chance of incidental
exposure. Discharge of groundwater to surface water also is not considered to be a complete migration
pathway since there are no surface water bodies that are recharged by artesian flow or groundwater
seepage in the vicinity of the site.

The potential for chemicals in soil to leach to underlying groundwater used as a drinking water source is
considered very low as several aquitards or aquicludes exist below the maximum depth of impacted soils
and groundwater used as a drinking water source.

There is very limited ecological habitat at and near the site. Wetlands were not observed onsite or at
adjacent sites. There are no natural or undisturbed areas onsite. Based on the lack of viable ecological
habitat at and near the site, there are no complete ecological pathways onsite.
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5.0 IDENTIFYING CHEMICALS OF CONCERN

All constituents detected at least one time in the soil matrix, in soil vapor and groundwater underlying the
site were quantitatively assessed using the appropriate exposure pathway in this risk assessment.

Pursuant to the following guidance documents, Selecting Inorganic Constituents as Chemicals of Concern
for Risk Assessments at Hazardous Waste Sites and Permitted Facilities (DTSC 1997), Background
Metals at Los Angeles Unified School Sites — Arsenic (DTSC 2005) and Arsenic Strategies,
Determination of Arsenic Remediation, Development of Arsenic Cleanup Goals (DTSC 2009) the
following statistical tests: (a) Wilcoxon-Mann-Whitney, (b) Gehan, (c) Tarone-Ware, (d) Multiple Box
Plots, (e) Multiple Histograms and (f) Q-Q Plots, were used to determine whether detected concentrations
of metals in the soil matrix onsite were within background concentrations. The results of these statistical
analyses are included as Appendices E (western parcel) and F (eastern parcel).

These two sample hypotheses tests with non-detects are based on the null hypothesis. The Null hypothesis
tests whether the mean and median of the concentrations of each metal detected in onsite soils are less than
or equal to the mean and median concentrations of the concentrations of the same metal detected in offsite
or background soil samples.

The alternative hypothesis tested was whether the mean and median of the concentrations of detected metals
in soils onsite are greater than the mean and median concentrations of the concentrations of the same metals
in offsite or background soil samples.

The graphs (1) Multiple Box Plots, (2) Multiple Histograms and (3) Q-Q Plots with non-detects visually
indicate whether the detected concentrations of metals in onsite soils are within the population of
background metals.

Western Parcel

The conclusion based on these quantitative statistical tests was barium, mercury and lead were not within
the background population. Therefore these three metals were quantitatively assessed in the human health
risk assessment via the ingestion, dermal contact and inhalation routes of exposure.

Constituents of concern quantitatively assessed include: (a) soil matrix — TPH-g, TPH-d, the VOCs:
benzene, sec-butylbenzene, tert-butylbenzene, ethylbenzene, isopropylbenzene, naphthalene, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, m,p-xylenes, o-xylene, the PAHS:
acenaphthene, anthracene, benz(a)anthracene, chrysene, fluoranthene, fluorene, naphthalene, pyrene,
inorganics: barium, mercury and lead; (b) soil vapor — acetone, benzene, sec-butylbenzene, carbon
disulfide, cyclohexane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, ethylbenzene, n-
hexane, isopropylbenzene, naphthalene, n-propylbenzene, tetrachloroethylene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, m,p-xylenes and o-xylene; (¢) VOCs in groundwater - acetone,
benzene, n-butylbenzene, sec-butylbenzene, tert-butylbenzene, 1,2-dichloroethane, cis-1,2-dichloroethene,
ethylbenzene, isopropylbenzene, naphthalene, n-propylbenzene, tetrachloroethylene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, 2-butanone, m,p-xylenes and o-xylene; (d) PAHSs in groundwater
— acenaphthene and fluorene.

Eastern Parcel
The conclusion based on these quantitative statistical tests was antimony, hexavalent chromium,
molybdenum and thallium were not within the background population. Therefore these four metals were
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quantitatively assessed in the human health risk assessment via the ingestion, dermal contact and inhalation
routes of exposure.

Constituents of concern quantitatively assessed include: (a) soil matrix — TPH-g, TPH-d, the VOCs: n-
butylbenzene, sec-butylbenzene, tert-butylbenzene, ethylbenzene, isopropylbenzene, naphthalene, toluene,
o-xylene, the PAHS: acenaphthene, chrysene, fluoranthene, fluorene, naphthalene, pyrene, inorganics:
antimony, hexavalent chromium, molybdenum and thallium; (b) soil vapor — acetone, chloroform,
chloromethane, cyclohexane, ethylbenzene, n-hexane and toluene; (¢) VOCs in groundwater - sec-
butylbenzene, isopropylbenzene, naphthalene, n-propylbenzene and o-xylene.
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6.0 TOXICITY ASSESSMENT

Toxicity values are combined with exposure factors to estimate noncancer adverse health effects and cancer
risks. Toxicity values include reference doses (RfDs), reference concentrations (RfCs), unit risk factors
(URFs) and slope factors (SFs) that are used to evaluate noncancer adverse health effects and cancer risks.
USEPA (1989) has developed the following hierarchical toxicity identification protocol:

o Integrated Risk Information System (IRIS, USEPA 1999)
e Health Effects Assessment Summary Tables (HEAST, USEPA 1997)
o National Center for Environmental Assessment (NCEA)

The State of California Office of Environmental Health Hazard Assessment (OEHHA) and the State of
California Department of Toxic Substances Control (DTSC) Office of Human and Ecological Risk
(HERO) have developed URFs SFs, RfCs and RfDs. Pursuant to regulatory agency guidance OEHHA's
and HERO’s values are preferentially used instead of USEPA's when available, as OEHHA’s and
HERO?’s values are generally more conservative than USEPA’s (DTSC 2015, USEPA 2004).

If a constituent had both a risk factor and a reference concentration it was assessed as a carcinogen and as
a noncarcinogen. The unit risk factors and reference concentrations were obtained from DTSC HERO
(DTSC 2016), ATSDR, IRIS, OEHHA, PPRTV as listed in USEPA’s Regional Screening Levels
(November 2017) and DTSC’s Screening Levels for residential soils (January 2018).

The exposure point concentrations, the slope factors and reference doses for the constituents detected in the
soil matrix and quantitatively assessed are presented in Table 11 for the western parcel and Table 24 for
the eastern parcel.
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7.0 EXPOSURE ASSESSMENT

The exposure assessment provides a scientifically defensible basis for the identification of potentially
exposed human receptors and the most likely ways they might be exposed to chemicals of concern at the
site. As defined by USEPA (1989), the following four components are necessary for chemical exposure to
occur:

o A chemical source and a mechanism of chemical release to the environment

e An environmental transport medium (e.g., soil) for the released chemical

e A point of contact between the contaminated medium and the receptor (i.e., the exposure point)
e An exposure route (e.g., ingesting chemically-impacted soil) at the exposure point

All four of these elements must be present for an exposure pathway to be considered complete and for
chemical exposure to occur (USEPA 1989).

This HHRA evaluated the potential for receptors to be exposed to the maximum detected concentrations or
the upper confidence level (UCL) for the western parcel, whichever value was less, pursuant to the
ProUCL User’s Guide (USEPA 2004) of the constituents detected in the top 15-ft of soil. The ProUCL
model output for constituents detected in the soil matrix is included as Appendix G and for VOCs detected
in soil vapor is included as Appendix H for the western parcel.

The maximum concentrations of the VOCs detected in soil vapor at 5-ft underlying the site and in
groundwater were used as the exposure point concentrations in the Johnson & Ettinger vapor intrusion
models.

7.1 Average and Reasonable Maximum Exposures

Typically two types of exposure scenarios are evaluated in a risk assessment; an average exposure
scenario, and a reasonable maximum exposure (RME) scenario. The average exposure scenario represents
a more typical exposure, believed to be most likely to occur, while the reasonable maximum exposure
scenario represents a plausible worst case situation - one that is not very likely to occur. USEPA guidance
(1989) recommends evaluating a reasonable maximum exposure scenario. The reasonable maximum
exposure scenario estimates the exposure a receptor might receive using highly conservative intake
assumptions (e.g., 90" or 95" percentile for most intake assumptions) and the upper confidence limit
(UCL) on the mean of the chemical concentrations. It is assumed that by evaluating a reasonable maximum
exposure scenario potential health risks to extremely sensitive individuals within a particular receptor
population will be adequately addressed. As an added measure of conservatism, only a reasonable
maximum exposure scenario was evaluated in this HHRA.

The DTSC PEA and USEPA guidance contain formulae that incorporate default values which were
selected to be health protective. Some of these default values, such as, the exposure frequency, exposure
time and exposure duration, were modified when evaluating the commercial worker and construction
worker scenarios (DTSC 2015, USEPA 2004).
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8.0 RISK CHARACTERIZATION

The risk characterization process incorporates data from the exposure and toxicity assessments. The
exposure assessment information necessary to estimate risks and hazards includes the estimated chemical
intakes, exposure modeling assumptions, and the exposure pathways assumed to contribute to the majority
of exposure for each receptor over a given time period (USEPA 1989a). The exposure parameters for
assessing the constituents detected in the soil matrix are included as Table 13.

The method by which chemicals with carcinogenic and/or noncarcinogenic effects are evaluated to
determine whether they pose a risk or an adverse impact to human health is discussed below, relative to the
exposure pathways by which the receptors may be exposed to the exposure point concentrations of the
chemicals of concern.

8.1 Ingestion and Dermal Contact Pathways

To provide an evaluation of chronic risk along the ingestion and dermal contact pathways the following
equations for risk and hazard were used consistent with PEA guidance (DTSC 2015).

SFO X Cs X IRS adult X EF X EDadult X 10_6 kQ/mq
BWo.aut X AT X EF

RisKsoil

+ SFo X Cs X SAuduit X AF X ABS X EF X EDagui X 10 kg/mg
BWo.aut X AT X EF

+ SFo X Cs X IR, chitld X EF X ED¢hilg X 10° ka/mg
BWchud X AT X EF

+ SFo X Cs X SAila X AF X ABS X EF X EDchilg X 10_6 kq/mq
BWchud X AT X EF

Hazardsou = (1/RfDo) X Cs X |Rs,chi|d X EF X ED¢hilg X 10_6 kq/mq
BWohilg X AT

+ (1/RfDg) X Cs X SAchild X AF X ABS X EFchilg X EDchitg X 10° ka/mg
BWonig X AT

+ (1/RfDo) X Cs X IRS adult X EF X EDadult X 10_6 kQ/mq
BWoaguit X AT

+ (1/RfDo) X Cs X SAaduit X AF X ABS X EFaauit X EDaaurt X 10°° kg/mg
BWoaguit X AT
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Where:
SF, = cancer slope factor (mg/kg-day) *
Cs = concentration in soil (mg/kg)
RfD, = oral reference dose (mg/kg-day)
ABS = absorption fraction (dimensionless)
ED = exposure duration (years)
EF = exposure frequency (days/year)
BW = body weight (kg)
IRs = incidental soil ingestion rate (mg/day)
SA = skin surface area (cm?/event)
AF = soil to skin adherence factor (mg/cnm?)
AT = averaging time (days)

Chemical specific values for the absorption fractions (ABS) parameter were obtained from USEPA and
DTSC (USEPA November 2017; DTSC 2018). Toxicity and exposure point concentrations are found in
Tables 11 and 24. Exposure parameters for assessing constituents detected in the soil matrix are presented
in Table 12. The maximum concentration or the upper confidence level, whichever was less, of the
constituents detected in the top 15-ft of soils were evaluated in this risk assessment for the residential,
commercial worker and construction worker scenarios.

The exposure factors presented in Tables 11, 12 and 24 provide a conservative estimate of chronic risk and
hazard to human health due to exposure to the chemicals of concern detected in the soil matrix via the
ingestion and dermal contact routes of exposure. The calculated estimates of risk and hazard due to
exposure to constituents detected in the soil matrix are provided in Tables 13-16 (western parcel) and 25-
28 (eastern parcel).

8.2 Inhalation Pathway Soil Matrix

To provide an evaluation of chronic risk along the inhalation pathway the following equations (DTSC
2015, USEPA 2009) for estimating risk and hazard due to exposure to constituents of concern detected in
the soil matrix were used consistent with PEA guidance (DTSC 2015, USEPA 2009).

Semi-volatile organic compounds and metals in soil are evaluated in outdoor air using particulate emission
factors (PEFs) to obtain concentrations of chemicals in dust. PEFs are used to develop an estimate of the
concentration of a chemical in dust based on its concentration in soil. It assumes that the dust from the site
is caused by the wind and not created by mechanical means (e.g. construction activities, tilling, automobile
traffic, etc.) (DTSC 2015).

A default PEF of 1.36E+09 (m?/kg) is used for the residential and commercial worker scenarios, and a PEF
of 1.00E+06 is used for the construction worker scenario (DTSC 2015, USEPA 2009). It assumes an
infinite source of chemicals, a vegetative cover of 50%, and a mean annual wind speed of 4.69 m/s. This is
equivalent to a dust concentration of 0.76 g/m® at the receptor. The default dispersion term (Q/C) of 90.80
(9/m2-s per kg/m3) is based on a site of 0.5 acres and dispersion modeling runs of 29 sites across the
United States. The default Q/C provides a conservative estimate of the long-term exposure to dust (DTSC
2015).
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Ca = (C4/PEF) x 1000pg/mg

Where:

C. = concentration in air, mg/m3

Cs = concentration in soil, mg/kg

PEF = particulate emission factor
Riskair = IUR x Cax ET X EF x ED

AT
Hazardsr = (1/RfC x 1000pg/mg) x Cax ET x EF X ED
AT

Where:

IUR = inhalation unit risk factor (ug/m®™*
RfC = reference concentration (mg/m?)

Ca. = contaminant concentration in air (mg/m?)
ET = exposure time (hours/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

AT = averaging time (hours)

The risk and hazard for the air pathway are based on either the exposure to volatile emissions for VOCs or
the exposure to fugitive dust emissions for non-VOCs. The Office of Scientific Affairs defines a VOC as a
chemical with a vapor pressure of 0.001 mm mercury or higher and a Henry’s Law Constant of 1 x 10° or
higher. Exposure to a chemical via the air pathway can be adequately performed using either volatilization
or fugitive dust scenarios; it is not necessary to do both (DTSC 2015).

For this risk assessment exposure to non-VOCs detected in the soil matrix via the inhalation pathway was
performed using the fugitive dust scenario.

8.3 The DTSC modified Johnson and Ettinger Model - Soil gas screen, version 2.0 (April 2003;
modified by DTSC HERO December 2014)

The exposure point concentrations (the maximum detected concentrations) of VOCs detected at least one
time in soil vapor was assessed by the DTSC modified Johnson & Ettinger Model soil gas screen, version
2.0 (April 2003; modified by DTSC HERO December 2014).

The Johnson and Ettinger Model has the following conservative assumptions: (1) steady state conditions
exist, (2) an infinite source of contamination exists, (3) the subsurface is homogenous, (4) air mixing within
the building is uniform, (5) preferential pathways do not exist, (6) biodegradation of vapors does not occur,
(7) contaminants are homogenously distributed, (8) contaminant vapors enter the building primarily
through cracks in the foundation and walls, (9) buildings are constructed on slabs or with basements, (10)
ventilation rates and pressure differences are assumed to remain constant and (11) the receptors are
exposed to these constituents for 350 days per year for 30 years (residential scenario).
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The Johnson & Ettinger Model was used to calculate incremental risks and hazards by the following
equations imbedded within the model:

Risk = URF x EF x ED x Cbuilding
AT, x 365 days/year

Where: URF = unit risk factor pg/m® comparable to a SF
EF = exposure frequency = 350 days/year
ED = exposure duration = 30 years
Chuilding = Vapor concentration in the building, milligrams per cubic meter (mg/m®) per
pa/kg soil; calculated by the model
AT = averaging time for carcinogens; default value = 70

Hazard Quotient = EF x ED X 1/RfC X Chuitding
ATnc x 365 days/year

Where: RfC = Reference Concentration mg/m® comparable to a RfD
EF = exposure frequency = 350 days/year
ED = exposure duration = 30 years
Chuilding = Vapor concentration in the building, milligrams per cubic meter (mg/m®) per
pa/kg soil; calculated by the model
AT = averaging time for noncarcinogens; default value = 25

Site specific variables input into the model include the following:
e The soil type based on grain size (Table 9) is sand for the western parcel.
e The vadose zone soil dry bulk density, soil total porosity and water-filled porosity are 1.64g/cm?,
0.392 and 0.197cm?/cm? for the western parcel based on the average of the values in Table 8.
e The soil type based on grain size (Table 22) is sand for the eastern parcel.
e The vadose zone soil dry bulk density, soil total porosity and water-filled porosity are 1.72g/cm?®,
0.358 and 0.122cm?®cm® for the eastern parcel based on the average of the values in Table 23.

The results of the Johnson & Ettinger model are presented in Tables 13-16 for the western parcel and in
Tables 25-28 for the eastern parcel and Appendices I-L.

8.4 The DTSC modified Johnson and Ettinger Model - Groundwater screen, version 3.0 (April
2003; modified by DTSC HERO December 2014)

The maximum detected concentrations of VOCs detected in the shallow groundwater was assessed by the
DTSC modified Johnson & Ettinger Model groundwater screen, version 3.0 (April 2003; modified by
DTSC HERO December 2014) for the residential and commercial scenarios.

The Johnson and Ettinger Model has the following conservative assumptions: (1) steady state conditions
exist, (2) an infinite source of contamination exists, (3) the subsurface is homogenous, (4) air mixing within
the building is uniform, (5) preferential pathways do not exist, (6) biodegradation of vapors does not occur,
(7) contaminants are homogenously distributed, (8) contaminant vapors enter the building primarily
through cracks in the foundation and walls, (9) buildings are constructed on slabs or with basements, (10)
ventilation rates and pressure differences are assumed to remain constant and (11) the receptors are
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exposed to these constituents for 350 days per year for 30 years (residential scenario) or 250 days per year
for 25 years (commercial scenario).

The Johnson & Ettinger Model was used to calculate incremental risks and hazards by the following
equations imbedded within the model:

Risk = URF x EF x ED Xx Cbuilding
AT, x 365 days/year

Where: URF = unit risk factor pg/m® comparable to a SF
EF = exposure frequency = 350 days/year
ED = exposure duration = 30 years
Chuilding = Vapor concentration in the building, milligrams per cubic meter (mg/m?®) per
pa/kg soil; calculated by the model
AT, = averaging time for carcinogens; default value = 70

Hazard Quotient = EF x ED X 1/RfC X Chuitding
ATnc x 365 days/year

Where: RfC = Reference Concentration mg/m® comparable to a RfD
EF = exposure frequency = 350 days/year
ED = exposure duration = 30 years
Chuilding = Vapor concentration in the building, milligrams per cubic meter (mg/m®) per
pa/kg soil; calculated by the model
AT, = averaging time for noncarcinogens; default value = 25

Site specific variables input into the model include the following:
e Groundwater is detected 41.33-ft bgs, the depth of groundwater was changed to 1259.84
centimeters (cm).

The results of the Johnson & Ettinger model are presented in Tables 13-16 for the western parcel and in
Tables 25-28 for the eastern parcel and Appendices I-L.

8.5 DTSC’s LeadSpread 8.0 Model

DTSC's LeadSpread 8.0 Model estimates the hazard due to exposure to lead in air and onsite soils/dust for
adults and children within a residential exposure scenario. Typically, lead concentrations in air are not
measured onsite. Therefore the model extrapolates these concentrations from the measured concentrations
of lead in onsite soils.

DTSC's LeadSpread 8.0 Model results indicate that lead does not pose an unacceptable hazard to adults or
children exposed to the 95UCL concentration of lead in site soils, 70.78mg/kg, used in the model as the
exposure point concentration. These results are provided in Table 17.

8.6 Noncancer Adverse Health Effects

Noncarcinogenic effects or hazards are typically evaluated by comparing an exposure level over a specified
time period (e.g., a lifetime or 25 years), with a reference dose based on a similar time period. Hazard
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quotient values less than 1 indicate that potential exposures to noncarcinogenic COCs are not expected to
result in toxicity (USEPA 1989). Summing the hazard quotient values to derive a hazard index (HI)
provides an estimation of the total potential hazard due to a simultaneous exposure to all the
noncarcinogenic COCs. However, summing hazard quotient values is not necessary when the chemicals of
concern target different organs within the body (USEPA 1989, DTSC 2015). Although the
noncarcinogenic chemicals of concern quantitatively assessed in this risk assessment target different organs
within the body, the estimated hazard quotients were summed to derive a HlI.

8.7 Lifetime Excess Cancer Risk

Slope factors are used to estimate the potential risk associated with exposure to individual COCs. The
slope factor is multiplied by the chronic daily intake averaged over 70 years to estimate lifetime excess
cancer risk. "Excess" or "incremental” cancer risk represents the probability of an individual developing
cancer over a lifetime as a result of chemical exposure, over and above the baseline or "background" cancer
risk in the general population. Cancer risks and noncancer health hazards estimated in the HHRA are
regarded as estimated or theoretical results developed on the basis of the toxicity factors, chemical fate and
transport, exposure assumption, and other inputs previously described. Cancer risks do not represent actual
cancer cases in actual people. Rather, risks are calculated on the basis of an entirely hypothetical set of
conditions. This assumed "exposure scenario” is developed to protect human health, and is based on
standard USEPA and Cal-EPA methods and assumptions.

USEPA characterizes theoretical excess lifetime cancer risks below one in one million (10°) as not of
concern and has stated that risks between 10°° and one in 10,000 (10*) are "safe and protective of public
health" (Federal Register 56(20):3535, 1991). Remedial action is not generally required by USEPA for
sites with a theoretical lifetime excess risk of less than 10™*; whereas the State of California uses a risk-
management approach (DTSC 2011).

The more stringent target risk of 107 is typically applied to residential receptors. To provide perspective, a
total theoretical lifetime excess cancer risk of one in 100,000 (10”) is frequently accepted by Cal-EPA for
worker receptors at California sites, and the target risk for chemicals evaluated under State Proposition 65
regulations is 10° (22CCR 12703).

8.8 Multipathway Cancer Risk

Based on regulatory guidelines, it is appropriate to combine risk estimates across exposure pathways for a
given receptor. At the same time, exposure to multiple carcinogenic COCs is also typically considered to be
additive. For exposures to multiple pathways and chemicals, the following equation was used to estimate
total theoretical lifetime excess carcinogenic risks:

m n
Total Risk = ) ) CRip
p=1 =1
Where:
Total Risk = Excess cancer risk from exposure to n chemicals via m pathways
m = Number of exposure pathways
n = Number of chemicals
CRip = Potential cancer risk from exposure to chemical i via pathway p
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This equation was used to estimate the total potential cancer risks due to exposure to the carcinogenic
COC:s via the ingestion, dermal contact and inhalation routes of exposure. The estimated risks, total risk,
estimated hazards and hazard index are presented in Tables 13-16 (western parcel) and 25-28 (eastern
parcel).

8.9 Estimation of Risks and Hazards — Western Parcel

Residential Scenario — Hypothetical scenario as property is zoned industrial

Estimated Risk Soil Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 1.04 x 10° is greater than
the target threshold 1 x 10°.

Estimated Risk Soil & Soil Vapor Inhalation - The estimated risk due to exposure to constituents
detected in the soil matrix via the inhalation exposure route and due to exposure to VOCs in the vapor
phase is 1.10 x 102 greater than the target threshold 1 x 10° and is attributable to benzene, 1,4-
dichlorobenzene, ethylbenzene, naphthalene, tetrachloroethylene in soil vapor and benzene, ethylbenzene
and naphthalene in groundwater.

Hazard Quotients Soil Ingestion and Dermal Contact - The sum of the estimated hazard quotients due to
exposure to constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is
27, greater than 1, the target hazard value and is attributable to TPH-g and TPH-d.

Hazard Quotients Soil & Soil Vapor Inhalation - The sum of the estimated hazard quotients due to
exposure to constituents detected in the soil matrix via the inhalation exposure route and to VOCs in the
vapor phase is 400, greater less than 1, the target hazard value and is attributable to benzene, ethylbenzene,
toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, m,p-xylenes and o-xylene in soil vapor and
benzene in groundwater.

Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix and soil vapor, is 1.10 x 107, greater than the target risk.

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix and soil vapor is 427, greater than the target hazard value. These estimated
risk and hazards values are presented in Tables 13 and 16.

Construction Worker Scenario — Soil Matrix

Estimated Risk Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 6.01 x 10°® less than the
target threshold 1 x 107,

Estimated Risk Inhalation - The estimated risk due to exposure to constituents detected in the soil matrix
via the inhalation exposure route is 1.57 x 10™2 less than the target threshold 1 x 10~

Hazard Quotients Ingestion and Dermal Contact - The estimated hazard quotients due to exposure to
constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is 14, greater
than 1, the target hazard value and is attributable to TPH-g and TPH-d.
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Hazard Quotients Inhalation - The estimated hazard quotients due to exposure to constituents detected in
the soil matrix via the inhalation exposure route is 8 x 10°°, which is less than 1, the target hazard value.
Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix, is 6.01 x 107, less than the target threshold 1 x 107,

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix is 14, greater than the target hazard value. These estimated risk and hazards
values are presented in Tables 14 and 16.

Commercial Worker Scenario

Estimated Risk Soil Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 4.08 x 107 less than the
target threshold 1 x 107,

Estimated Risk Soil & Soil Vapor Inhalation - The estimated risk due to exposure to constituents
detected in the soil matrix via the inhalation exposure route and to VOCs in the vapor phase is 1.30 x 107
greater than the target threshold 1 x 10® and is attributable to benzene and ethylbenzene in soil vapor and
benzene in groundwater.

Hazard Quotients Soil Ingestion and Dermal Contact - The estimated hazard quotients due to exposure
to constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is 3, which
is greater than 1, the target hazard value and is attributable to TPH-g and TPH-d.

Hazard Quotients Soil & Soil Vapor Inhalation - The estimated hazard quotients due to exposure to
constituents detected in the soil matrix via the inhalation exposure route and to VOCs the vapor phase is
49, greater than 1, the target hazard value and is attributable to benzene, toluene, 1,2,4-trimethylbenzene,
m,p-xylenes and o-xylene in soil vapor and benzene in groundwater.

Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix and soil vapor, is 1.30 x 107, greater than the target threshold 1 x 107,

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix and soil vapor is 51, greater than the target hazard value. These estimated risk
and hazards values are presented in Tables 15 and 16.

8.10 Estimation of Risks and Hazards — Eastern Parcel

Residential Scenario — Hypothetical scenario as property is zoned industrial

Estimated Risk Soil Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 5.27 x 107 is less than the
target threshold 1 x 10°.

Estimated Risk Soil & Soil Vapor Inhalation - The estimated risk due to exposure to constituents
detected in the soil matrix via the inhalation exposure route and due to exposure to VOCs in the vapor
phase is 1.81 x 10° greater than the target threshold 1 x 10° and is attributable to ethylbenzene in soil
vapor and bis(2-chloroethyl)ether in groundwater.
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Hazard Quotients Soil Ingestion and Dermal Contact - The sum of the estimated hazard quotients due to
exposure to constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is
85, greater than 1, the target hazard value and is attributable to TPH-g, TPH-d and thallium.

Hazard Quotients Soil & Soil Vapor Inhalation - The sum of the estimated hazard quotients due to
exposure to constituents detected in the soil matrix via the inhalation exposure route and to VOCs in the
vapor phase is 0.12, less than 1, the target hazard value.

Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix and soil vapor, is 6.62 x 10, greater than the target risk.

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix and soil vapor is 85, greater than the target hazard value. These estimated risk
and hazards values are presented in Tables 25 and 28.

Construction Worker Scenario — Soil Matrix

Estimated Risk Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 1.61 x 10 less than the
target threshold 1 x 107,

Estimated Risk Inhalation - The estimated risk due to exposure to constituents detected in the soil matrix
via the inhalation exposure route is 2.14 x 10™* less than the target threshold 1 x 107

Hazard Quotients Ingestion and Dermal Contact - The estimated hazard quotients due to exposure to
constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is 45, greater
than 1, the target hazard value and is attributable to TPH-g and TPH-d.

Hazard Quotients Inhalation - The estimated hazard quotients due to exposure to constituents detected in
the soil matrix via the inhalation exposure route is 1.41 x 10°°, which is less than 1, the target hazard value.

Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix, is 1.63 x 107, less than the target threshold 1 x 107,

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix is 43, greater than the target hazard value. These estimated risk and hazards
values are presented in Tables 26 and 28.

Commercial Worker Scenario

Estimated Risk Soil Ingestion and Dermal Contact - The estimated risk due to exposure to constituents
detected in the soil matrix via the ingestion and dermal contact exposure routes 1.21 x 10°® less than the
target threshold 1 x 107,

Estimated Risk Soil & Soil Vapor Inhalation - The estimated risk due to exposure to constituents
detected in the soil matrix via the inhalation exposure route and to VOCs in the vapor phase is 7.64 x 107
less than the target threshold 1 x 107,
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Hazard Quotients Soil Ingestion and Dermal Contact - The estimated hazard quotients due to exposure
to constituents detected in the soil matrix via the ingestion and dermal contact exposure routes is 9, which
is greater than 1, the target hazard value and is attributable to TPH-g and TPH-d.

Hazard Quotients Soil & Soil Vapor Inhalation - The estimated hazard quotients due to exposure to
constituents detected in the soil matrix via the inhalation exposure route and to VOCs the vapor phase is
0.01, less than 1, the target hazard value.

Summed Risk - The total risk, summed across all exposure pathways for all carcinogenic chemicals of
concern in the soil matrix and soil vapor, is 7.76 x 107, less than the target threshold 1 x 10°.

Hazard Index — The total hazard, summed across all exposure pathways for all noncarcinogenic chemicals
of concern in the soil matrix and soil vapor is 9, greater than the target hazard value. These estimated risk
and hazards values are presented in Tables 27 and 28.
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9.0 UNCERTAINTY ANALYSIS

The uncertainty analysis characterizes the propagated uncertainty in health risk assessments. These
uncertainties are driven by variability in:

e The chemical data selection and assumptions used in the models with which concentrations at
receptor locations were estimated.

e The variability of receptor intake parameters.

e The accuracy of toxicity values used to characterize exposure, hazards and cancer risks.

Additionally, uncertainties are introduced in the risk assessment when exposures to several substances
across multiple pathways are summed.

Quantifying uncertainty is an essential element of the risk assessment process. According to USEPA's
Guidance on Risk Characterization for Risk Managers and Risk Assessors, point estimates of risk "do not
fully convey the range of information considered and used in developing the assessment™ (USEPA 1992).
The following components of the risk assessment process can introduce uncertainties:

Data Collection and Evaluation
Exposure Assessment

Toxicity Assessment

Risk Characterization

9.1 Data Collection and Evaluation

The techniques used for data sampling and analysis and the methods used for identifying chemicals for
evaluation in this risk assessment, may result in a number of uncertainties. These uncertainties are itemized
below in the form of assumptions.

e It was assumed that the nature and extent of chemical impacts on and near the site have been
adequately characterized. If this assumption is not valid, then potential health impacts may be
over- or underestimated.

e Systematic or random errors in the chemical analyses may yield erroneous data. These types of
errors may result in a slight over- or underestimation of risk.

9.2 Exposure Assessment

A number of uncertainties are associated with the exposure assessment, including estimation of exposure
point concentrations and assumptions used to estimate chemical intakes. Key uncertainties associated with
these components of the HHRA are summarized below.

9.2.1 Exposure Pathways

The exposure pathways evaluated in this HHRA are expected to represent the primary pathways of
exposure, based on the results of the chemical analyses, and the expected fate and transport of these
chemicals in the environment. Minor or secondary pathways may also exist, but often cannot be identified
or evaluated using the available data. The contribution of secondary pathways to the overall risk from the
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site is not likely to be significant. In addition, intake assumptions are reflective of trends (usually for the
most sensitive individual within an entire population), and as such are subject to intrinsic variability. In
both cases, their presence introduces a level of uncertainty to this risk assessment process.

9.3 Toxicity Assessment

Toxicity information for many chemicals is often limited. Consequently, there are varying degrees of
uncertainty with the calculated toxicity values. Sources of uncertainty associated with toxicity values
include:

e Using dose-response information from effects observed at high doses to predict the adverse
health effects that may occur following exposure to the low levels expected from human
contact with the agent in the environment.

e Using dose-response information from short-term exposures to predict the effects of long-term
exposures.

e Using dose-response information from animal studies to predict effects in humans.

e Using dose-response information from homogeneous animal populations or human populations
to predict the effects likely to be observed in the general population consisting of individuals
with a wide range of sensitivities.

To compensate for these uncertainties, USEPA typically applies a margin of safety when promulgating
human toxicity values. Therefore, use of USEPA toxicity values likely results in an overestimation of
potential hazard and risk.

9.4 Risk Characterization

The reasonable maximum exposure scenario risk characterization represents an over-estimation of risk.
Site-specific information regarding depth below ground at which the constituents of concern were detected
was not used in the equations. The reasonable maximum exposure scenario estimated the risk to the
receptors based on the maximum detected concentrations or the UCLs for the constituents quantitatively
assessed in this risk assessment.

9.5 Summary of Risk Assessment Uncertainties

The analysis of the uncertainties associated with this risk assessment indicates that the estimated risks and
hazards derived from the equations in the PEA Manual (DTSC 2015), the RAGs Manual (USEPA 2009),
the LeadSpread Model (DTSC) and the J&E Models for the reasonable maximum exposure scenario
represent an over-estimation of risk. Although as outlined in the sections above, many factors can
contribute to the over- or underestimation of risk, in general, a mixture of conservative and upper-bound
input values were identified to estimate potential exposures. Compounding conservative and upper-bound
input values in the risk assessment process are intended to lead to reasonable, maximum, health-
conservative estimates. The actual impacts to human health are most likely less than those estimated in this
HHRA for the evaluated receptors and pathways.
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Table 1

Metal Analytical Results in Soil - Western Parcel

€
3 +—

> £ £ E 5 £ E s E

Sample Ssgnpzrl]e Sample S = £ 3 3 g = 5 % _ 3 _ % = = S E
Location P Date E (3] = > é o S = 3 > < o o = i o e © o
c o S o} I < o o Py o Q2 o) = < IS = [} =

< < m m O O O O — = pd " (%) — > N = I o
(feet bgs) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (mg/kg) (mg/kg)

NORTHWEST PARCEL

TP-1 4/17/2018 <10 5.2 120 <1.0 <1.0 21 8.1 7.9 9.5 <5.0 15 <0.50 <1.0 <5.0 38 72 0.045 <0.040
4/17/2018 <10 12 190 <1.0 <1.0 37 14 18 9.4 <5.0 27 <0.50 <1.0 <5.0 69 50 0.052 <0.040
DUP 2 4/17/2018 <10 11 170 <1.0 <1.0 34 13 18 7.8 <5.0 25 <0.50 <1.0 <5.0 65 46 0.062 <0.040
10 4/17/2018 <10 7.4 200 <1.0 <1.0 23 9.4 14 6.0 <5.0 19 <0.50 <1.0 <5.0 40 36 0.041 <0.040
TP-2 3/15/2018 <10 4.3 110 <1.0 <1.0 19 7.3 6.9 19 <5.0 14 <0.50 <1.0 <5.0 32 54 0.082 <0.040
5 3/15/2018 <10 8.9 140 <1.0 <1.0 26 11 12 6.6 <5.0 21 <0.50 <1.0 <5.0 49 35 0.058 <0.040
10 4/17/2018 <10 8.0 230 <1.0 <1.0 25 9.1 15 9.7 <5.0 19 <0.50 <1.0 <5.0 40 38 0.15 <0.040
DUP 1 10 4/17/2018 <10 6.9 210 <1.0 <1.0 24 8.2 13 8.8 <5.0 18 <0.50 <1.0 <5.0 35 35 0.13 <0.040
TP-4 4/17/2018 <10 54 150 <1.0 <1.0 22 8.6 26 70 <5.0 18 <0.50 <1.0 <5.0 39 150 11 <0.040
4/17/2018 <10 8.0 200 <1.0 <1.0 26 10 11 6.3 <5.0 20 <0.50 <1.0 <5.0 49 38 0.062 <0.040
10 4/17/2018 <10 6.9 120 <1.0 <1.0 19 8.8 8.7 7.8 <5.0 16 <0.50 <1.0 <5.0 41 40 0.054 <0.040
TP-5 3/14/2018 <10 7.3 160 <1.0 <1.0 23 9.9 16 25 <5.0 19 <0.50 <1.0 <5.0 42 73 0.10 <0.040
3/14/2018 <10 9.3 160 <1.0 <1.0 23 9.4 12 7.6 <5.0 18 <0.50 <1.0 <5.0 41 41 0.027 <0.040
10 4/16/2018 <10 10 210 <1.0 <1.0 22 8.9 17 5.6 <5.0 17 <0.50 <1.0 <5.0 38 33 0.082 <0.040
TP-6 3/15/2018 <10 4.6 130 <1.0 <1.0 20 7.2 18 140 <5.0 18 <0.50 <1.0 <5.0 33 140 15 <0.040
5 3/15/2018 <10 7.9 160 <1.0 <1.0 27 8.9 19 8.5 <5.0 17 <0.50 <1.0 <5.0 52 31 0.032 <0.040
10 4/17/2018 <10 8.2 240 <1.0 <1.0 26 10 18 18 <5.0 21 <0.50 <1.0 <5.0 42 44 0.084 <0.040
TP-7 4/16/2018 <10 7.3 150 <1.0 <1.0 27 11 5.4 7.6 <5.0 20 <0.50 <1.0 <5.0 53 48 0.049 <0.040
4/16/2018 <10 9.3 140 <1.0 <1.0 29 11 9.3 6.4 <5.0 21 <0.50 <1.0 <5.0 56 37 0.039 <0.040
10 4/16/2018 <10 8.4 160 <1.0 <1.0 23 9.5 8.4 6.0 <5.0 19 <0.50 <1.0 <5.0 42 35 0.066 <0.040

TP-8 3/14/2018 <10 4.6 140 <1.0 <1.0 22 8.1 12 82 <5.0 17 <0.50 <1.0 <5.0 35 93 0.59 0.057
3/14/2018 <10 9.5 130 <1.0 <1.0 34 14 12 10 <5.0 23 <0.50 <1.0 <5.0 58 48 0.061 <0.040
10 4/16/2018 <10 11 110 <1.0 <1.0 28 12 12 7.1 <5.0 22 <0.50 <1.0 <5.0 55 39 0.052 <0.040
TP-11 4/16/2018 <10 6.3 130 <1.0 <1.0 22 9.5 7.6 5.3 <5.0 16 <0.50 <1.0 <5.0 43 38 0.028 <0.040
5 4/16/2018 <10 9.9 150 <1.0 <1.0 30 12 14 7.0 <5.0 22 <0.50 <1.0 <5.0 61 41 0.038 <0.040
10 4/16/2018 <10 7.0 180 <1.0 <1.0 18 7.4 7.0 4.7 <5.0 14 <0.50 <1.0 <5.0 33 30 0.052 <0.040
TP-12 4/16/2018 <10 7.9 170 <1.0 <1.0 17 4.9 7.4 410 <5.0 17 <0.50 <1.0 <5.0 40 27 0.12 <0.040
4/16/2018 <10 8.2 140 <1.0 <1.0 32 12 12 6.3 <5.0 22 <0.50 <1.0 <5.0 82 48 0.065 <0.040
10 4/16/2018 <10 4.5 150 <1.0 <1.0 16 6.6 6.2 3.7 <5.0 13 <0.50 <1.0 <5.0 29 25 0.024 <0.040
TP-13 3/14/2018 <10 5.9 150 <1.0 <1.0 28 8.0 19 140 <5.0 23 <0.50 <1.0 <5.0 38 100 0.54 <0.040
3/14/2018 <10 6.3 160 <1.0 <1.0 25 9.8 11 21 <5.0 19 <0.50 <1.0 <5.0 48 47 0.15 <0.040
10 4/16/2018 <10 5.2 170 <1.0 <1.0 18 8.2 4.9 5.0 <5.0 16 <0.50 <1.0 <5.0 35 27 0.029 <0.040
TP-14 4/16/2018 <10 4.9 120 <1.0 <1.0 20 8.4 5.8 6.0 <5.0 15 <0.50 <1.0 <5.0 38 35 0.030 <0.040
5 4/16/2018 <10 7.9 140 <1.0 <1.0 25 10 10 7.8 <5.0 20 <0.50 <1.0 <5.0 48 35 0.036 <0.040
10 4/16/2018 <10 4.0 120 <1.0 <1.0 14 7.1 4.3 3.7 <5.0 13 <0.50 <1.0 <5.0 31 28 0.030 <0.040
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Table 1

Metal Analytical Results in Soil - Western Parcel
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£ 2 £ E
Location Date = 3 2 > £ S s 2 9 > < 3 o = @ o o T o
g 3 3 & 8 5 8 8 kS g 2 3 & S g S = 25
(feet bg_]s) mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mag/kg mg/kg (mg/kg_]) (mg/kg)
AN-24 4/10/2018 <10 4.7 120 <1.0 <1.0 19 8.1 8.3 4.9 <5.0 14 <0.50 <1.0 <5.0 36 29 <0.020 <0.040
4/10/2018 <10 5.6 160 <1.0 <1.0 24 10 10 6.3 <5.0 18 <0.50 <1.0 <5.0 49 39 0.025 <0.040
10 4/10/2018 <10 6.5 130 <1.0 <1.0 24 8.9 9.8 5.8 <5.0 16 <0.50 <1.0 <5.0 40 50 0.062 <0.040
AN-26 4/10/2018 <10 7.6 170 <1.0 <1.0 26 10 16 12 <5.0 21 <0.50 <1.0 <5.0 51 47 0.052 <0.040
4/10/2018 <10 14 160 <1.0 <1.0 23 10 13 54 <5.0 18 <0.50 <1.0 <5.0 45 32 0.051 <0.040
10 4/10/2018 <10 18 310 <1.0 <1.0 20 8.6 14 6.1 <5.0 17 <0.50 <1.0 <5.0 39 27 0.061 <0.040
SOUTHWEST PARCEL
TP-15 4/18/2018 <10 5.2 120 <1.0 <1.0 22 7.6 16 34 <5.0 21 <0.50 <1.0 <5.0 39 110 0.078 <0.040
4/18/2018 <10 6.0 240 <1.0 <1.0 27 11 6.1 6.3 <5.0 19 <0.50 <1.0 <5.0 54 39 0.047 <0.040
10 4/18/2018 <10 5.9 130 <1.0 <1.0 25 9.8 6.6 6.2 <5.0 19 <0.50 <1.0 <5.0 48 36 0.060 <0.040
TP-16 3/15/2018 <10 8.7 170 <1.0 <1.0 35 9.1 44 46 <5.0 20 <0.50 <1.0 <5.0 43 85 0.50 <0.040
5 3/15/2018 <10 4.0 110 <1.0 <1.0 20 8.7 7.1 11 <5.0 15 <0.50 <1.0 <5.0 43 34 0.050 <0.040
10 4/17/2018 <10 4.4 140 <1.0 <1.0 27 11 8.5 9.9 <5.0 22 <0.50 <1.0 <5.0 53 39 0.13 <0.040
DUP 4 10 4/17/2018 <10 4.2 130 <1.0 <1.0 26 11 8.4 10 <5.0 22 <0.50 <1.0 <5.0 52 39 0.036 <0.040
TP-17 4/17/2018 <10 9.2 180 <1.0 <1.0 38 10 38 110 <5.0 31 <0.50 <1.0 <5.0 55 130 0.088 <0.040
4/17/2018 <10 2.8 110 <1.0 <1.0 21 8.8 8.3 11 <5.0 16 <0.50 <1.0 <5.0 42 42 0.038 <0.040
10 4/17/2018 <10 5.6 120 <1.0 <1.0 24 9.8 6.1 5.9 <5.0 18 <0.50 <1.0 <5.0 52 36 0.12 <0.040
TP-18 4/17/2018 <10 51 130 <1.0 <1.0 28 8.2 26 70 <5.0 26 <0.50 <1.0 <5.0 46 130 0.57 <0.040
4/17/2018 <10 3.1 120 <1.0 <1.0 20 7.9 3.8 4.9 <5.0 14 <0.50 <1.0 <5.0 39 35 0.024 <0.040
DUP 3 4/17/2018 <10 3.6 120 <1.0 <1.0 19 7.7 4.0 6.0 <5.0 14 <0.50 <1.0 <5.0 37 36 <0.020 <0.040
10 4/17/2018 <10 7.7 150 <1.0 <1.0 27 12 8.9 7.4 <5.0 22 <0.50 <1.0 <5.0 56 38 0.61 <0.040
TP-19 3/15/2018 <10 6.3 110 <1.0 <1.0 17 7.4 7.3 11 <5.0 13 <0.50 <1.0 <5.0 38 34 0.039 <0.040
5 3/15/2018 <10 1.6 87 <1.0 <1.0 15 5.6 54 35 <5.0 9.3 <0.50 <1.0 <5.0 30 24 <0.020 <0.040
10 4/18/2018 <10 7.7 130 <1.0 <1.0 29 12 13 8.5 <5.0 22 <0.50 <1.0 <5.0 57 45 0.13 <0.040
TP-20 3/16/2018 <10 4.8 130 <1.0 <1.0 38 7.7 34 84 <5.0 18 <0.50 <1.0 <5.0 31 120 1.7 0.16
3/16/2018 <10 3.4 110 <1.0 <1.0 21 8.4 <3.0 8.1 <5.0 15 <0.50 <1.0 <5.0 39 37 0.080 <0.040
10 4/18/2018 <10 8.7 120 <1.0 <1.0 30 12 14 9.5 <5.0 22 <0.50 <1.0 <5.0 59 46 0.17 <0.040
AS-14 4/10/2018 <10 5.8 200 <1.0 <1.0 29 11 100 570 <5.0 66 <0.50 <1.0 <5.0 94 290 25 <0.040
4/10/2018 <10 5.0 150 <1.0 <1.0 23 10 6.9 34 <5.0 19 <0.50 <1.0 <5.0 52 47 0.42 <0.040
10 4/10/2018 <10 5.8 140 <1.0 <1.0 26 11 9.5 5.5 <5.0 21 <0.50 <1.0 <5.0 50 43 0.034 <0.040
AN-02 6.5 1/4/2017 34.0
AN-03 55 1/5/2017 4.4
AN-05 1/5/2017 6.8
AN-13 1/9/2017 5.1
SB2 5/15/2006 4.2
SB2 16 5/15/2006 4.9
SB4 5 5/16/2006 22.1
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Table 1

Metal Analytical Results in Soil - Western Parcel
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(feet bgs) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (mg/kg) (mg/kg)
SB4 15 5/16/2006 4.0J
MW-20 7 1/10/2017 4.9
MW-20 11 1/10/2017 <0.20
MW-20 19 1/10/2017 <0.10
SB3 4 5/15/2006 0.5
SB3 20 5/15/2006 10.7
Notes:

CAM 17 Metals measured by USEPA Method 6000/7000.

Mercury measured by USEPA Method 7470A/7471A.

Hexavalent chromium measured by USEPA Method 7199.

Bold values were reported above the laboratory reporting limits (RL).
bgs = below ground surface.

mg/kg = milligram per kilogram.

ND<10 = not detected at or above the laboratory RL of 10 mg/kg.

-- = not analyzed.

All 2001 data collected by TEC (TEC, 2001).

References:

Testa Environmental Coroporation (TEC), 2001. Report of Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.
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Table 2

Summary of Soil Analytical Data - Offsite Metals

Former ChemOil Refinery

Signal Hill, California

> g -
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o c S c = c £
Sample Sample Sample £ © E £ 2 ,_ k3 £ £ 5 > L5
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(feet bgs) mg/kg mg/kg mg/kg mg/kg mag/kg mg/kg mg/kg mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (ug/m>) (ug/m°)
MW-21 2/12/2018 ND<10 2.1 83 ND<1.0 ND<1.0 15 5.9 8.7 3.8 ND<5.0 8.8 ND<0.50 ND<1.0 ND<5.0 32 26 ND<0.020 ND<0.040
2/12/2018 ND<10 4.6 150 ND<1.0 ND<1.0 24 11 9.8 6.4 ND<5.0 17 ND<0.50 ND<1.0 ND<5.0 53 35 ND<0.020 ND<0.040
2/12/2018 ND<10 5.4 200 ND<1.0 ND<1.0 22 9.3 13 6.4 ND<5.0 15 ND<0.50 ND<1.0 ND<5.0 48 37 ND<0.020 ND<0.040
10 2/12/2018 ND<10 6.7 230 ND<1.0 ND<1.0 23 13 13 6.4 ND<5.0 19 ND<0.50 ND<1.0 ND<5.0 50 42 0.036 ND<0.040
MW-22 2/6/2018 ND<10 4.4 110 ND<1.0 ND<1.0 20 8.7 11 16 ND<5.0 13 ND<0.50 ND<1.0 ND<5.0 37 48 0.074 ND<0.040
2/6/2018 ND<10 3.4 91 ND<1.0 ND<1.0 18 6.8 6.5 5.9 ND<5.0 11 ND<0.50 ND<1.0 ND<5.0 34 34 0.024 ND<0.040
2/6/2018 ND<10 11 110 ND<1.0 ND<1.0 30 12 16 6.6 ND<5.0 23 ND<0.50 ND<1.0 ND<5.0 61 43 0.054 ND<0.040
10 2/6/2018 ND<10 7.2 100 ND<1.0 ND<1.0 28 11 7.6 5.7 ND<5.0 20 ND<0.50 ND<1.0 ND<5.0 53 45 0.044 ND<0.040
Notes:

CAM 17 Metals measured by USEPA Method 6000/7000.
Mercury measured by USEPA Method 7470A/7471A.

Hexavalent chromium measured by USEPA Method 7199.
Bold values were reported above the laboratory reporting limit (RL).
bgs = below ground surface.

mg/kg = milligram per kilogram.
ND<10 = analyte not detected at or above the laboratory RL of 10 mg/kg.
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Table 3 - Total Petroleum Hydrocarbons Analytical Results in Soil
Western Parcel

Date
Sample ID Consultant | Sampled | TRPH |TPH-g| TPH-d TPH-o0 HC C6-C8 | C8-C10|C10-C12|C12-C14|C14-C16|C16-C18|C18-C20|C20-C22[C22-C24| C24-C26| C26-C28| C28-C32| C32-C34| C34-C36 C36-C40 C40-C44
RSLr Aromatic 82 110 2500 82 82 82 110 110 110 110 110 110 2500 2500 2500 2500 2500 2500 2500
RSLr Aliphatic 520 96 230,000 520 520 520 96 96 96 96 96 96 230,000 | 230,000 | 230,000 | 230,000 230,000 230,000 230,000
RSLi Aromatic 420 600 33,000 420 420 420 600 600 600 600 600 600 33,000 | 33,000 | 33,000 | 33,000 33,000 33,000 33,000
RSLi Aliphatic 2200 440 | 3,500,000 2200 | 2200 | 2200 440 440 440 440 440 440 | 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000
DTSC SLr Aliphatic 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400
S-5-2 EEI 1988 38000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-5-10 EEI 1988 NA ND ND NA 12000 [ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-6-2 EEI 1988 21000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-6-10 EEI 1988 NA 690 1900 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-7-10 EEI 1988 NA 68 ND NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-9-10 EEI 1988 NA ND 6100 NA <100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-10-10 EEI 1988 NA ND 2100 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-11-2 EEI 1988 12000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-10 EEI 1988 NA 4000 ND ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-12-10 EEI 1988 NA 780 300 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-10 EEI 1988 NA ND ND NA 12000 [ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-14-2 EEI 1988 49000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-14-10 EEI 1988 NA ND ND NA 4300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-15-10 EEI 1988 NA ND ND NA 320 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-16-10 EEI 1988 NA ND 100 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-17-10 EEI 1988 NA ND ND ND 290 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-19-2 EEI 1988 16000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-19-10 EEI 1988 NA ND 1000 NA 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-20-2 EEI 1988 45000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-20-10 EEI 1988 NA ND 1200 NA 420 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-21-2 EEI 1988 NA ND ND NA <100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-21-10 EEI 1988 NA 500 460 NA <100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
§-22-2 EEI 1988 28000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-22-10 EEI 1988 NA ND ND NA 2600 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-23-2 EEI 1988 15000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-23-10 EEI 1988 NA ND 320 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-24-2 EEI 1988 48000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-24-10 EEI 1988 NA ND 29 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
§-25-2 EEI 1988 19000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-25-10 EEI 1988 NA ND ND NA 520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-26-2 EEI 1988 48000 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-26-10 EEI 1988 NA ND 1900 NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-28-2 EEI 1988 40000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-28-10 EEI 1988 NA ND ND NA 3400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-8-1.5 EEI 1988 861 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-5 TEC 1999 1590 65 1170 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-10 TEC 1999 705 23 652 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-15 TEC 1999 270 ND 229 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-20 TEC 1999 8580 498 5750 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-25 TEC 1999 11900 735 10700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-30 TEC 1999 20800 | 289 | 11200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1-35 TEC 1999 15100 | 735 9250 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-2-5 TEC 1999 14100 | 334 8300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3 - Total Petroleum Hydrocarbons Analytical Results in Soil
Western Parcel

Date
Sample ID Consultant | Sampled | TRPH |TPH-g| TPH-d TPH-o0 HC C6-C8 | C8-C10|C10-C12|C12-C14|C14-C16|C16-C18|C18-C20|C20-C22[C22-C24| C24-C26| C26-C28| C28-C32| C32-C34| C34-C36 C36-C40 C40-C44
RSLr Aromatic 82 110 2500 82 82 82 110 110 110 110 110 110 2500 2500 2500 2500 2500 2500 2500
RSLr Aliphatic 520 96 230,000 520 520 520 96 96 96 96 96 96 230,000 | 230,000 | 230,000 | 230,000 230,000 230,000 230,000
RSLi Aromatic 420 600 33,000 420 420 420 600 600 600 600 600 600 33,000 | 33,000 | 33,000 | 33,000 33,000 33,000 33,000
RSLi Aliphatic 2200 440 | 3,500,000 2200 | 2200 | 2200 440 440 440 440 440 440 | 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000
DTSC SLr Aliphatic 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400
B-2-10 TEC 1999 ND 24 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-2-15 TEC 1999 11 ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-2-20 TEC 1999 12 ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-2-25 TEC 1999 13900 | 1510 | 5924 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-2-30 TEC 1999 7140 | 1130 | 4400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3-5 TEC 1999 4940 175 4700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3-10 TEC 1999 7740 209 5290 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3-15 TEC 1999 99 ND 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3-20 TEC 1999 9480 306 9150 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3-25 TEC 1999 11300 | 445 | 10400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-4 Tetra Tech [5/16/2006( NA 3112 | 14726 1053 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-10 Tetra Tech [5/16/2006) NA 440 3731 231 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-15 Tetra Tech | 5/16/2006 NA 2410 4567 185 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-20 Tetra Tech [5/16/2006| NA 1958 | 3614 147 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-25 Tetra Tech [5/16/2006) NA 2243 | 6048 268 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-30 Tetra Tech [5/16/2006( NA 1562 561 17 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB1-35 Tetra Tech [5/16/2006( NA 1296 | 1910 71 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-5 Tetra Tech [5/16/2006( NA 2592 | 6314 7337 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-10 Tetra Tech [5/16/2006| NA <4.5 <25 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-15 Tetra Tech | 5/16/2006 NA <45 <25 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-20 Tetra Tech | 5/16/2006| NA <45 <25 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-25 Tetra Tech | 5/16/2006| NA 3.2 <25 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-30 Tetra Tech [5/16/2006( NA 2.7 <25 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-2-35 Tetra Tech [5/16/2006( NA 3252 | 2931 30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-5 Tetra Tech [5/16/2006 NA | 11782 1052 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-10 Tetra Tech | 5/16/2006 NA 3134 401 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-15 Tetra Tech | 5/16/2006 NA 6737 457 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-20 Tetra Tech | 5/16/2006| NA 5814 462 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-25 Tetra Tech [5/16/2006| NA 1752 638 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-30 Tetra Tech [5/16/2006( NA 3799 363 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-35 Tetra Tech [5/16/2006( NA | 11840 4942 <238 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB4-40 Tetra Tech [5/16/2006( NA 5769 594 <48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-11-1 TEC 2009 NA 1.9 1100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-5 TEC 2009 NA 1300 | 3000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-10 TEC 2009 NA 3800 | 23000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-15 TEC 2009 NA 2600 | 8700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-20 TEC 2009 NA 2000 | 3500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-25 TEC 2009 NA 1500 | 3300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-30 TEC 2009 NA 3400 | 14000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-11-35 TEC 2009 NA 1100 18000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-11-40 TEC 2009 NA 3200 | 7000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-11-45 TEC 2009 NA 8800 | 4100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-12-5 TEC 2009 NA <1 6400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3 - Total Petroleum Hydrocarbons Analytical Results in Soil
Western Parcel

Date
Sample ID Consultant | Sampled | TRPH |TPH-g| TPH-d TPH-o0 HC C6-C8 | C8-C10|C10-C12|C12-C14|C14-C16|C16-C18|C18-C20|C20-C22[C22-C24| C24-C26| C26-C28| C28-C32| C32-C34| C34-C36 C36-C40 C40-C44
RSLr Aromatic 82 110 2500 82 82 82 110 110 110 110 110 110 2500 2500 2500 2500 2500 2500 2500
RSLr Aliphatic 520 96 230,000 520 520 520 96 96 96 96 96 96 230,000 | 230,000 | 230,000 | 230,000 230,000 230,000 230,000
RSLi Aromatic 420 600 33,000 420 420 420 600 600 600 600 600 600 33,000 | 33,000 | 33,000 | 33,000 33,000 33,000 33,000
RSLi Aliphatic 2200 440 | 3,500,000 2200 | 2200 | 2200 440 440 440 440 440 440 | 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000
DTSC SLr Aliphatic 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400
$-12-10 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-12-15 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-12-20 TEC 2009 NA 130 260 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
§-12-25 TEC 2009 NA 580 650 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-12-30 TEC 2009 NA 960 360 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-12-35 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-13-1 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-5 TEC 2009 NA <1 450 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-10 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-15 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-20 TEC 2009 NA 130 370 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-13-25 TEC 2009 NA 390 2200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-13-30 TEC 2009 NA 250 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-14-5 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-14-10 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-14-15 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-14-20 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-14-25 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-15-5 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-15-10 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-15-15 TEC 2009 NA 100 440 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-15-20 TEC 2009 NA 180 1200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-15-25 TEC 2009 NA 150 780 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-16-5 TEC 2009 NA <1 110 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-16-10 TEC 2009 NA <1 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-16-15 TEC 2009 NA 250 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
S-16-20 TEC 2009 NA 15 10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
$-16-25 TEC 2009 NA 67 37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB-3-4 TSG  [5/15/2016( NA 2939 | 5094 1375 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB3-10 TSG  |[5/15/2016) NA 1124 335 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB3-15 TSG  |[5/15/2016) NA 7026 | 3014 206 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB3-20 TSG  |[5/15/2016) NA 2261 | 11577 793 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB3-25 TSG 5/15/2016 NA 3483 3561 250 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
AN-01-10 TSG 1/4/2017 NA <0.5 <5 <8 NA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
AN-01-20 TSG 1/4/2017 NA <0.5 2.1 <8 NA <1 <1 2 1.1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
AN-02-6.5 TSG 1/4/2017 NA 370 6780 26250 NA <50 <50 430 1600 | 2000 | 1300 880 1800 | 2900 4200 5000 8700 2100 1600 1800 1400
AN-02-10 TSG 1/4/2017 NA 15 2.8 <8 NA <1 <1 <1 1.7 1.9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
AN-02-30 TSG 1/4/2017 NA 380 315 10 NA 6 70 140 170 120 64 36 10 6.7 3.4 1.3 1.7 <1 <1 <1 <1
AN-03-5.5 TSG 1/5/2017 NA 19000 405 <400 NA 260 3100 2700 810 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
AN-03-10 TSG 1/5/2017 NA 6800 183 <80 NA 46 650 750 320 23 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
AN-03-20.5 TSG 1/5/2017 NA 250 27 <8 NA 2.6 84 140 51 1.4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
AN-05-5 TSG 1/5/2017 NA 3800 9050 892 NA 380 930 1700 1700 3000 2600 1400 1200 780 200 140 140 22 11 <10 <10
AN-05-10 TSG 1/5/2017 NA 510 198 25 NA 4.9 33 92 92 59 49 23 21 13 6 6.4 5.7 <1 <1 <1 <1
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Table 3 - Total Petroleum Hydrocarbons Analytical Results in Soil
Western Parcel

Date

Sample ID Consultant | Sampled | TRPH |TPH-g| TPH-d TPH-o0 HC C6-C8 | C8-C10|C10-C12|C12-C14|C14-C16|C16-C18|C18-C20|C20-C22[C22-C24| C24-C26| C26-C28| C28-C32| C32-C34| C34-C36 C36-C40 C40-C44
RSLr Aromatic 82 110 2500 82 82 82 110 110 110 110 110 110 2500 2500 2500 2500 2500 2500 2500
RSLr Aliphatic 520 96 230,000 520 520 520 96 96 96 96 96 96 230,000 | 230,000 | 230,000 | 230,000 230,000 230,000 230,000
RSLi Aromatic 420 600 33,000 420 420 420 600 600 600 600 600 600 33,000 | 33,000 | 33,000 | 33,000 33,000 33,000 33,000
RSLi Aliphatic 2200 440 | 3,500,000 2200 | 2200 | 2200 440 440 440 440 440 440 | 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000 | 3,500,000 | 3,500,000 [ 3,500,000

DTSC SLr Aliphatic 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400

AN-5-10 DUP TSG 1/5/2017 NA 620

AN-05-20 TSG 1/5/2017 NA 2700 67 8 NA <1 10 31 43 25 9.3 6.3 49 2.8 2.6 1.6 2.8 <1 <1 <1 <1

AN-13-5.5 TSG 1/9/2017 NA 8.1 3540 157 NA 23 150 890 2400 | 1200 790 640 210 120 72 13 12 <10 <10 <10 <10

AN-13-9 TSG 1/9/2017 NA 250 11490 503 NA 680 810 3100 4900 3800 2600 1800 840 430 220 44 24 <10 <10 <10 <10

AN-13-15 TSG 1/9/2017 NA 1500 4850 212 NA 310 610 1600 2300 1700 970 700 330 160 93 21 18 <10 <10 <10 <10

AN-13-20 TSG 1/9/2017 NA 470 1252 42 NA 28 170 390 550 440 250 190 97 40 22 <10 <10 <10 <10 <10 <10

AN-20-8 TSG 1/18/2017 NA 5500

AN-20-10 TSG  |1/18/2017| NA 1200

AN-20-15 TSG  |1/18/2017 NA 920

AN-20-20 TSG  |1/18/2017 NA 940

MW-20-7 TSG  [1/10/2017| NA 11 134 111 NA <1 17 24 30 35 32 30 22 17 16 15 31 13 6.6 16 5.1

MW-7-11 TSG 1/10/2017 NA 260 1025 1089 NA <5 130 230 310 250 230 230 160 160 130 140 320 130 68 140 81

MW-7-19 TSG 1/10/2017 NA 600 5040 370 NA <1 390 1200 2000 1600 1200 840 400 180 120 51 71 16 12 10 <10

AN-20-8 TSG  |1/18/2017 NA 1290 46 36 NA 100 760 430 92 <10 <10 <10 <10 <10 <10 <10 16 10 <10 10 <10

AN-20-10 TSG  |1/18/2017| NA 332 3.7 <8 NA 24 230 78 7.3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

AN-20-15 TSG  |1/18/2017 NA 691 12 <80 NA 31 450 210 24 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

AN-20-20 TSG  |1/18/2017 NA 476 7 <80 NA 16 320 140 14 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Notes:

TRPH = total recoverable petroleum hydrocarbons

TPH-g = Total Petroleum Hydrocarbons-gasoline range C4-C12

TPH-d = Total Petroleum Hydrocarbons-diesel range C10-C24

TPH-o0 = Total Petroleum Hydrocarbons-oil range C22-C36

HC = undifferentiated hydrocarbons

NA = not analyzed

ND = not detected

EEI = Environmental Engineering Inc.

TEC = Testa Environmental Corporation

TSG = The Source Group, merged with Apex in 2018

mg/kg = milligram per kilogram

<1 = concentration is less than the Reporting Limit (1), i.e., not detected (ND)

SB-1-5 = Soil Boringl, 5-feet below ground surface (bgs). The last digit in the Sampling ID is the depth bgs.
RSLr = USEPA Regional Screening Level for residential soils, RSLi for industrial soils (November 2017)
DTSC SLr = CalEPA DTSC Screening Level for residential soils (January 2018)

BOLD = Detected concentration exceeds the RSLi aromatic threshold
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Table 4 - Volatile Organic Compounds Analytical Results in Soil - Western Parcel
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Date S 3 0 = z 5 2 £ 5 3 5 % b 3 2
Sample ID Consultant Sampled 2 = 2 i = 3 2 s 3 o = S & 5 S
RSLr 1.2 3900 7800 7800 5.8 1900 NA 47 3.8 3800 4900 58 780 550 650
RSLi 5.1 58,000 120,000 120,000 25 9900 NA 210 17 24,000 47,000 240 12,000 2400 2800
DTSC-SLr 0.33 1200 2200 2200 NA NA NA NA NA NA 1100 NA 210 NA NA
DTSC-SLi 14 64,000 12,000 12,000 NA NA NA NA NA NA 5400 NA 170 NA NA
AN-01-10 TSG 1/4/2017 <0.0020 <0.0050 <0.0050 <0.0050 <0.0020 <0.0050 <0.0050 <0.0050 <0.0010 <0.0050 <0.0020 <0.0050 <0.0050 <0.0020 <0.0020
AN-01-20 TSG 1/4/2017 <0.0020 <0.0050 <0.0050 <0.0050 <0.0020 <0.0050 <0.0050 <0.0050 <0.0010 <0.0050 <0.0020 <0.0050 <0.0050 <0.0020 <0.0020
AN-02-6.5 TSG 1/4/2017 0.089 0.0011 <0.010 <0.010 0.12 0.02 0.011 <0.010 0.05 0.021 0.0052 0.07 0.014 0.022 0.015
AN-02-10 TSG 1/4/2017 <0.0020 <0.0050 <0.0050 <0.0050 <0.0020 <0.0050 <0.0050 <0.0050 <0.010 <0.0050 <0.0020 <0.0050 <0.0050 <0.0020 <0.0020
AN-02-30 TSG 1/4/2017 <0.0040 0.14 0.2 0.016 0.0045 0.24 <0.010 <0.010 1.6 0.53 <0.0040 <0.010 <0.010 <0.0040 <0.0040
AN-03-5.5 TSG 1/5/2017 1.7 8.8 10 <2.0 28 13 16 <2.0 19 19 <0.80 170 250 210 36
AN-03-10 TSG 1/5/2017 <2.0 <5.0 7.1 <5.0 8.7 <5.0 <5.0 <5.0 <10 15 <2.0 12 7.9 3.7 <2.0
AN-03-20.5 TSG 1/5/2017 <0.20 <0.50 0.73 <0.50 <0.20 <0.50 0.75 <0.50 1.6 <0.50 <0.20 <0.50 <0.50 <0.20 <0.20
AN-05-5 TSG 1/5/2017 1.6 6.7 3.7 <0.50 7.8 3.1 4.3 <0.50 13 6.2 <0.20 32 8.7 12 14
AN-05-10 TSG 1/5/2017 <0.20 0.77 <0.50 <0.50 0.93 <0.50 <0.50 <0.50 1.7 0.79 <0.20 2.6 0.77 0.56 <0.20
AN-5-10 DUP TSG 1/5/2017 <0.20 0.85 <0.50 <0.50 0.79 <0.50 <0.50 <0.50 19 0.65 <0.20 2.7 0.74 0.52 <0.20
AN-05-20 TSG 1/5/2017 0.27 2.5 1.7 <0.50 6.5 2.1 15 <0.010 6.4 3.8 <0.20 8.9 2.2 2 <0.20
AN-13-5.5 TSG 1/9/2017 <0.0040 0.048 0.034 <0.010 <0.0040 0.012 <0.010 <0.010 0.11 0.033 <0.0040 <0.010 <0.010 <0.0040 <0.0040
AN-13-9 TSG 1/9/2017 0.17 0.29 0.2 <0.010 0.96 0.38 <0.010 <0.50 2.9 0.4 <0.0040 <0.010 <0.010 <0.0040 0.008
AN-13-15 TSG 1/9/2017 0.42 4 2.7 <0.5 7.9 4.3 <0.50 <0.50 16 5.4 <0.20 <0.50 <0.50 <0.20 <0.20
AN-13-20 TSG 1/9/2017 <0.20 1 0.9 <0.5 2 1 <0.50 <1.0 5.2 1.8 <0.20 <0.50 <0.50 <0.20 <0.20
AN-20-8 TSG 1/18/2017 8.4 9.4 55 <1.0 27 12 8.5 <0.50 9.9 15 <0.0066 54 16 70 36
AN-20-10 TSG 1/18/2017 1.2 2.6 1.9 <0.50 6.6 3 2.6 <0.50 2.2 4.3 <0.005 13 4.6 15 5
AN-20-15 TSG 1/18/2017 0.26 2.3 15 <0.50 3.9 1.9 2.2 <0.50 1.6 3 <0.0039 10 3.5 7.4 1.3
AN-20-20 TSG 1/18/2017 <0.20 1.8 1.1 <0.50 19 0.79 1.6 <0.50 1.2 1.9 <0.0044 2.4 2 2.7 0.43
SB1-4 TSG 5/16/2006 0.0486 <0.025 1.3 0.104 1.31 0.528 ND ND 16.8 1 0.263 2.77 0.0261J 0.2 0.218
SB1-10 TSG 5/16/2006 0.076 <0.005 0.012 <0.005 0.182 0.037 ND ND 0.124 0.037 0.003J 0.012 0.0050J 0.0067J 0.0048J
SB1-15 TSG 5/16/2006 0.121 <0.050 2.07 0.121 25 2.45 ND ND 9.96 3.39 0.467 7.71 1.7 0.89 0.229
SB1-20 TSG 5/16/2006 0.142 <0.030 1.27 0.073 1.27 1.65 ND ND 6.04 2.26 0.297 4.38 0.957 0.518 0.136
SB1-25 TSG 5/16/2006 0.202 <0.025 1.33 0.079 2.53 1.84 ND ND 6.19 2.43 0.308 3.85 0.8 0.56 0.149
SB1-30 TSG 5/16/2006 0.236 <0.020 1.05 0.066 1.78 1.55 ND ND 5.14 2 0.23 3.53 0.775 0.513 0.134
SB1-35 TSG 5/16/2006 0.11 <0.055 1.04 0.0692J 1.15 1.98 ND ND 4.06 2.3 0.566 1.25 0.211 0.279 0.0915J
SB2-5 TSG 5/15/2006 11.3 <0.025 0.533 0.068 9.97 1.48 ND ND 0.431 1.26 0.472 1.02 0.29 0.64 0.184
SB2-10 TSG 5/15/2006 0.173 <0.005 <0.005 <0.005 0.024 <0.005 ND ND <0.005 <0.005 0.002J <0.005 <0.005 <0.002 <0.002
SB2-15 TSG 5/15/2006 | 0.0084J <0.005 <0.005 <0.005 0.0079J <0.005 ND ND <0.005 <0.005 <0.002 <0.005 <0.005 <0.002 <0.002
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Table 4 - Volatile Organic Compounds Analytical Results in Soil - Western Parcel
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Sample ID Consultant Sampled 2 = 2 ki = 3 2 s 3 o = S s 5 s
RSLr 1.2 3900 7800 7800 5.8 1900 NA 47 3.8 3800 4900 58 780 550 650
RSLi 5.1 58,000 120,000 120,000 25 9900 NA 210 17 24,000 47,000 240 12,000 2400 2800
DTSC-SLr 0.33 1200 2200 2200 NA NA NA NA NA NA 1100 NA 210 NA NA
DTSC-SLi 14 64,000 12,000 12,000 NA NA NA NA NA NA 5400 NA 170 NA NA
SB2-20 TSG 5/15/2006 | 0.0063J <0.005 <0.005 <0.005 0.0047J <0.005 ND ND 0.011 <0.005 <0.002 <0.005 <0.005 <0.002 <0.002
SB2-25 TSG 5/15/2006 | 0.0049J <0.005 <0.005 <0.005 0.0063J <0.005 ND ND 0.0081J <0.005 <0.002 <0.005 <0.005 <0.002 <0.002
SB2-30 TSG 5/15/2006 0.018 0.013 0.017 <0.005 0.111 0.039 ND ND 0.079 0.054 0.0033J 0.018 <0.005 0.003J <0.002
SB2-35 TSG 5/15/2006 3.28 <0.020 2.11 0.162 13.3 3.3 ND ND 10.8 4.92 0.307 10.3 2.97 0.945 0.24
SB3-5 TSG 5/15/2006 ND 3 6.23 0.606 8.99 7.8 ND ND 19 12.5 0.257 0.05 ND 0.051J 0.051
SB3-10 TSG 5/15/2006 0.373 ND 0.792 0.102 3.23 1.2 ND ND 4.2 1.7 3.9 10.9 4.53 20.4 5.76
SB3-15 TSG 5/15/2006 0.086 ND 8.2 0.926 15.6 9.77 ND ND 50.7 15.2 0.966 96.5 12.5 23.7 7.6
SB3-20 TSG 5/15/2006 | 0.0462J ND 5.97 0.587 ND 7.16 ND ND 30.6 10.1 0.449 60 1.22 9 1.45
SB3-25 TSG 5/15/2006 ND ND 5.06 0.477 0.268 6.93 ND ND 23.1 10.6 0.284 45.1 0.49 9.2 0.103
SB4-5 TSG 5/16/2006 5.9 <0.005 10.7 0.59 17.7 10.9 ND ND 21.9 18 0.488 60 0.151 7.29 0.157
SB4-10 TSG 5/16/2006 3.47 <0.005 5.14 0.304 13.9 5.14 ND ND 6.4 8.35 0.855 29.6 9.7 35.2 6.23
SB4-15 TSG 5/16/2006 0.979 <0.020 2.05 0.15 5.57 2.16 ND ND 477 3.64 1.47 18.1 6.34 23 7.18
SB4-20 TSG 5/16/2006 7.27 <0.065 111 0.631 19.6 10.7 ND ND 24.3 17.9 1.93 61 9.08 19.6 3.08
SB4-25 TSG 5/16/2006 0.092 <0.045 1.54 0.113 2.27 131 ND ND 4.88 2.17 0.711 13.8 4.64 11.2 3.65
SB4-30 TSG 5/16/2006 10.8 <0.005 5.2 0.322 18.8 5.11 ND ND 19.9 10.3 0.478 44.5 13.6 40 3.35
SB4-35 TSG 5/16/2006 4.08 <0.025 7.97 0.558 20.9 8.27 ND ND 36.8 14.5 3.39 79.4 27.2 90.3 26.6
SB4-40 TSG 5/16/2006 1.2 <0.050 3.97 0.289 8.28 3.76 ND ND 11.2 6.02 1.86 34.8 12.3 38.3 12.1
MW-20-7 TSG 1/10/2017 | <0.0040 0.017 0.037 <0.010 0.019 0.043 <0.010 <0.010 0.052 0.062 <0.0040 <0.010 <0.010 <0.0040 <0.0040
MW-20-11 TSG 1/10/2017 <0.20 <0.50 0.66 <0.50 <0.20 <0.50 <0.50 <0.50 <1.0 1.1 <0.20 <0.50 <0.50 <0.20 <0.20
MW-20-19 TSG 1/10/2017 <0.20 1.7 2.3 <0.50 <0.20 2.1 <0.50 <0.50 12 35 <0.20 <0.50 <0.50 <0.20 <0.20

Notes:

NA = Not Analyzed or Not Available
ND = Not Detected
EEI = Environmental Engineering Inc.

TEC = Testa Environmental Corporation

TSG = The Source Group, merged with Apex in 2018
mg/kg = milligram per kilogram
<1 = concentration is less than the Reporting Limit (1), i.e., not detected (ND)

SB-1-5 = Soil Boringl, 5-feet below ground surface (bgs). The last digit in the Sampling ID is the depth bgs.
RSLr = USEPA Regional Screening Level for residential soils, RSLi for industrial soils (November 2017)
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Table 4 - Volatile Organic Compounds Analytical Results in Soil - Western Parcel
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Sample ID Consultant | Sampled g g 8 5 = 3 3 S e < e N « £ X
RSLr 1.2 3900 7800 7800 5.8 1900 NA 47 3.8 3800 4900 58 780 550 650
RSLi 5.1 58,000 120,000 120,000 25 9900 NA 210 17 24,000 47,000 240 12,000 2400 2800
DTSC-SLr 0.33 1200 2200 2200 NA NA NA NA NA NA 1100 NA 210 NA NA
DTSC-SLi 1.4 64,000 12,000 12,000 NA NA NA NA NA NA 5400 NA 170 NA NA

DTSC SLr = CalEPA DTSC Screening Level for residential soils, SLi for industrial soils (January 2018)

BOLD = Detected concentration exceeds the RSLi screening level

Only detected concentrations of VOCs are presented in this table; all other VOCS were ND
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May 31, 2018

Table 5 - Polycyclic Aromatic Hydrocarbons Analytical Results in Soil - Western Parcel

® = @
s z 2 5 5 2 5
e | B 8| E e |2 || 2| ¢
I I o < & © o =] I e
Date 5 5 £ ¥ c S S 5 5 5
Sample ID Consultant | Sampled e 2 Z g S = = 5 < >
RSLr 3600 NA 18000 11 110 2400 2400 3.8 NA 1800
RSLi 45000 NA 230000 21 2100 30000 30000 17 NA 23000
DTSC-SLr NA NA NA NA NA NA NA NA NA NA
DTSC-SLi NA NA NA NA NA NA NA NA NA NA
AN-01-10 TSG 1/4/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
AN-01-20 TSG 1/4/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
AN-02-6.5 TSG 1/4/2017 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
AN-02-10 TSG 1/4/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
AN-02-30 TSG 1/4/2017 0.043 0.022 <0.010 <0.010 <0.010 <0.010 0.09 0.067 0.084 <0.010
AN-03-5.5 TSG 1/5/2017 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 24 <0.20 <0.20
AN-03-10 TSG 1/5/2017 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 3 <0.10 <0.10
AN-03-20.5 TSG 1/5/2017 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.43 <0.050 <0.050
AN-05-5 TSG 1/5/2017 <0.50 <0.50 2 <0.50 <0.50 0.57 3.7 11 9.2 1.2
AN-05-10 TSG 1/5/2017 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.76 0.2 <0.10
AN-05-20 TSG 1/5/2017 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 4 0.69 <0.10
AN-13-5.5 TSG 1/9/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.33 0.62 0.34 <0.50
AN-13-9 TSG 1/9/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.2 14 2 <0.50
AN-13-15 TSG 1/9/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 15 1.2 <0.50
AN-13-20 TSG 1/9/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.65 3.2 0.55 <0.50
AN-20-8 TSG 1/18/2017 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 7.3 <0.10 <0.10
AN-20-10 TSG 1/18/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.59 <0.010 <0.010
AN-20-15 TSG 1/18/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.96 <0.010 <0.010
AN-20-20 TSG 1/18/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.86 <0.010 <0.010
SB1-4 TSG 5/16/2006 0.794 ND 0.114 ND ND 0.097 3.68 17.3 26.5 1.24
SB1-10 TSG 5/16/2006 NA NA NA NA NA NA NA NA NA NA
SB1-15 TSG 5/16/2006 NA NA NA NA NA NA NA NA NA NA
SB1-20 TSG 5/16/2006 NA NA NA NA NA NA NA NA NA NA
SB1-25 TSG 5/16/2006 NA NA NA NA NA NA NA NA NA NA
SB1-30 TSG 5/16/2006 0.033 ND ND ND ND ND 0.104 0.226 0.424 ND
SB1-35 TSG 5/16/2006 NA NA NA NA NA NA NA NA NA NA
SB2-5 TSG 5/15/2006 0.122 ND 0.16 ND 1.083 0.063 1.34 ND 4.05 0.712
SB2-10 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB2-16 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB2-20 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
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Table 5 - Polycyclic Aromatic Hydrocarbons Analytical Results in Soil - Western Parcel
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Sample ID Consultant | Sampled e 2 Z g S = = 5 < o
RSLr 3600 NA 18000 11 110 2400 2400 3.8 NA 1800
RSLi 45000 NA 230000 21 2100 30000 30000 17 NA 23000
DTSC-SLr NA NA NA NA NA NA NA NA NA NA
DTSC-SLi NA NA NA NA NA NA NA NA NA NA
SB2-25 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB2-30 TSG 5/15/2006 ND ND ND ND ND ND ND ND ND ND
SB2-35 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB3-5 TSG 5/15/2006 0.409 ND ND 1.01 0.688 0.048 0.87 111 7.63 7.63
SB3-10 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB3-15 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB3-20 TSG 5/15/2006 0.564 ND 0.9 ND 0.832 0.089 4.35 52.9 30.9 30.9
SB3-25 TSG 5/15/2006 NA NA NA NA NA NA NA NA NA NA
SB4-5 TSG 5/16/2006 0.159 ND ND ND ND <0.010 0.068 3.3 1.04 ND
SB4-10 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
SB4-15 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
SB4-20 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
SB4-25 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
SB4-30 TSG 5/16/2006 0.045 ND ND ND ND ND 0.018J 3.13 0.059 ND
SB4-35 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
SB4-40 TSG 5/16/2006 NA NA NA NA NA NA NA <0.3 <0.3 NA
MW-20-7 TSG 1/10/2017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
MW-20-11 TSG 1/10/2017 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.24 <0.20 <0.20
MW-20-19 TSG 1/10/2017 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 8.3 0.8 <0.10

Notes:

NA = Not Analyzed or Not Available

ND = Not Detected
EEI = Environmental Engineering Inc.

TEC = Testa Environmental Corporation
TSG = The Source Group, merged with Apex in 2018

mg/kg = milligram per kilogram

<1 = concentration is less than the Reporting Limit (1), i.e., not detected (ND)

SB-1-5 = Soil Boringl, 5-feet below ground surface (bgs). The last digit in the Sampling ID is the depth bgs.
RSLr = USEPA Regional Screening Level for residential soils, RSLi for industrial soils (November 2017)

DTSC SLr = CalEPA DTSC Screening Level for residential soils, SLi for industrial soils (January 2018)
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Table 5 - Polycyclic Aromatic Hydrocarbons Analytical Results in Soil - Western Parcel
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RSLr 3600 NA 18000 1.1 110 2400 2400 3.8 NA 1800
RSLi 45000 NA 230000 21 2100 30000 30000 17 NA 23000
DTSC-SLr NA NA NA NA NA NA NA NA NA NA
DTSC-SLi NA NA NA NA NA NA NA NA NA NA

BOLD = Detected concentration exceeds the RSLi screening level
Only detected concentrations of PAHSs are presented in this table; all other PAHS were ND
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Table 6

Summary of Soil Vapor Monitoring Point Analytical Data - VOCs

Former ChemOil Refinery

Signal Hill, California

(]
Sample Sample | Sample c 0 S > o o o — S = o c
Location Depth Date N e 0 =2 A £ © G 2 o 2 o 2 3 2 o o 0 o
o o S o o ) 2 - 2 £ ) m m m — = ) = s 2 ° ] = o) = = S
3 5 2 2 2 S @ S 2 3 s g g 8 g 2 g g 3 3 5 £ 2 2 o 5 =
c 3 2 a < @ ) 2 o o 3] ; - - e i o 2 o o @ o L & s ~ ~ 0
& ° i £ S < 2 S 5 5 3 o 3 5 i < £ < 2 2 n 2 g < & N o 3
(feet bgs) (ng/m®) (ng/m®) (ug/m®) (ug/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ug/m®) (ug/m®) (ug/m®) (ng/m®) (ng/m®) (g/m®) (ug/m®) (ng/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ug/m®) (ug/m®)
NORTHWEST PARCEL
TP-1 5 4/13/18 ND<10 ND<10 ND<10 ND<10 ND<10 11 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-2 5 4/13/18 ND<10 ND<10 ND<10 ND<10 ND<10 27 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 12 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-3 ND<10 ND<10 ND<10 ND<10 ND<10 89 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 14 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
(DUP) ° IS ND<10 ND<10 ND<10 ND<10 ND<10 23 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 12 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-4 4/13/18 ND<500 ND<500 2,000 4,800 1,600 ND<500 ND<500 ND<500 ND<500 ND<500 9,700 ND<500 ND<500 ND<500 ND<500 ND<500 3,200 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 550 ND<500
> 4/25/18 | ND<15,000 21,000 100,000 260,000 93,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 330,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 18,000 130,000 ND<15,000 ND<15,000 29,000 ND<15,000 ND<15,000 ND<15,000 27,000 ND<15,000 ND<15,000 53,000 21,000
TP-5 5 4/13/18 [ND<500 (3)| ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) | ND<500 (3) | ND<500 (3) | ND<500 (3) | ND<500 (3) ND<500 (3) ND<500 (3) ND<500 (3) | ND<500 (3) | ND<500 (3) [ ND<500 (3) | ND<500 (3) | ND<500 (3)
TP-6 5 4/13/18 12,000 19,000 11,000 230,000 130,000 ND<500 4,300 5,900 ND<500 ND<500 180,000 E ND<500 ND<500 ND<500 ND<500 19,000 83,000 12,000 ND<500 7,700 9,800 1,300 ND<500 5,700 ND<500 ND<500 19,000 39,000
TP-7 5 4/13/18 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 520 ND<500 ND<500 8,600 ND<500 ND<500 ND<500 ND<500 ND<500 990 1,500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 660 ND<500 ND<500 ND<500
TP-8 5 4/13/18 620,000 5,100,000 2,200,000 8,300,000 2,600,000 ND<220,000 ND<220,000 ND<220,000 ND<220,000 ND<220,000 3,600,000 ND<220,000 ND<220,000 ND<220,000 ND<220,000 290,000 1,200,000 1,200,000 ND<220,000 | ND<220,000 | ND<220,000 ND<220,000 ND<220,000 240,000 ND<220,000 | ND<220,000 530,000 310,000
TP-9 5 4/13/18 | 2,000,000 | 13,000,000 E 3,000,000 11,000,000 3,200,000 ND<300,000 ND<300,000 ND<300,000 ND<300,000 ND<300,000 2,800,000 ND<300,000 ND<300,000 ND<300,000 ND<300,000 350,000 3,900,000 1,500,000 ND<300,000 | ND<300,000 | ND<300,000 ND<300,000 ND<300,000 300,000 ND<300,000 | 15,000,000 E 580,000 370,000
TP-10 5 4/13/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-11 5 4/12/18 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 ND<500 2,600 ND<500 ND<500
TP-12 5 4/12/18 | ND<3,000 ND<3,000 19,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 230,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 7,900 ND<3,000 7,300 ND<3,000 ND<3,000 ND<3,000 7,400 ND<3,000 ND<3,000 3,900 ND<3,000
TP-13 5 4/12/18 | ND<3,000 ND<3,000 7,200 3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 ND<3,000 7,000 ND<3,000 ND<3,000 ND<3,000 7,300 ND<3,000 ND<3,000 7,000 ND<3,000
TP-14 ND<10 ND<10 13 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 130 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
(DUP) ° e ND<10 ND<10 14 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 150 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
VP-1 5 12/28/17 97,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 2,000,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 170,000 290,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000
VP-2 5 12/28/17| 180,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 2,000,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 280,000 450,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000 ND<50,000
AN-06 1/17/17 | 271,548.06 | ND<22,611.04 28,255.15 ND<52,107.98 | ND<26,053.99 | ND<57,011.04 | ND<65,874.85 | ND<18,684.66 | ND<29,295.71 | ND<12,390.18 | 2,099,697.34 | ND<36,073.62 | ND<36,073.62 | ND<36,073.62 | ND<11,305.52 | ND<29,496.93 | 393,462.58 | 634,453.99 | ND<29,496.93 | ND<58,993.87 | ND<65,874.85| ND<31,452.76 |ND<40,711.66|ND<58,993.87 | ND<10,326.38 | ND<28,031.90 | ND<29,496.93 | ND<29,494.48
> 4/25/18 230,000 ND<15,000 28,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 1,500,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 330,000 460,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000 ND<15,000
AN-07 1/17/17 | ND<6.39 ND<7.54 ND<8.68 ND<17.37 ND<8.68 ND<19.00 ND<21.96 ND<6.23 ND<9.77 ND<4.13 ND<6.88 ND<12.02 ND<12.02 ND<12.02 ND<3.77 ND<9.83 ND<8.20 ND<7.05 ND<9.83 ND<19.66 ND<21.96 ND<10.48 ND<13.57 ND<19.66 ND<3.44 ND<9.34 ND<9.83 ND<9.83
° 4/25/18 ND<10 ND<10 ND<10 ND<10 ND<10 22 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
AN-08 1/17/17 ND<6.39 ND<7.54 ND<8.68 ND<17.37 ND<8.68 ND<19.00 ND<21.96 ND<6.23 ND<29.30 ND<4.13 ND<6.88 ND<12.02 ND<12.02 ND<12.02 ND<3.77 ND<9.83 ND<8.20 ND<7.05 ND<9.83 ND<19.66 ND<21.96 ND<10.48 ND<13.57 ND<19.66 ND<3.44 ND<9.34 ND<9.83 ND<9.83
(DUP) 5 1/17/17 | ND<6.39 ND<7.54 ND<8.68 ND<17.37 ND<8.68 ND<19.00 ND<21.96 ND<6.23 ND<29.30 ND<4.13 ND<6.88 ND<12.02 ND<12.02 ND<12.02 ND<3.77 ND<9.83 ND<8.20 ND<7.05 ND<9.83 ND<19.66 ND<21.96 ND<10.48 ND<13.57 ND<19.66 ND<3.44 ND<9.34 ND<9.83 ND<9.83
4/13/18 ND<10 ND<10 ND<10 ND<10 ND<10 64 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 12 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
SOUTHWEST PARCEL
TP-15 5 4/12/18 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 250 ND<40 ND<40 ND<40 ND<40 2,300 1,100 1,000 ND<40 ND<40 ND<40 ND<40 ND<40 88 ND<40 ND<40 ND<40 ND<40 78 420 ND<40 ND<40
TP-16 5 4/12/18 ND<200 ND<200 1,400 ND<200 ND<200 ND<200 570 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 1,300 ND<200 ND<200 1,100 1,100 ND<200 ND<200 ND<200 ND<200
TP-17 4/12/18 ND<200 ND<200 1,800 ND<200 300 ND<200 560 330 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 930 ND<200 ND<200 2,000 1,000 350 ND<200 ND<200 ND<200
> 4/25/18 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 ND<750 1,000 ND<750 ND<750 ND<750
TP-18 4/12/18 | ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 ND<1,000 2,900 ND<1,000 ND<1,000
5 | 42518 | 46000 | ND<30,000 | ND<30000 | 30000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | 950,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | 130,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000 | ND<30,000
(DUP) 4/25/18 65,000 ND<30,000 ND<30,000 44,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 1,200,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 170,000 32,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000 ND<30,000
TP-19 5 4/12/18 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 120 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 ND<40 100 ND<40 ND<40 ND<40 75 ND<40 350 ND<40 ND<40
TP-20 5 4/12/18 | ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 3,400 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 ND<2,500 13,000 ND<2,500 ND<2,500 ND<2,500 12,000 ND<2,500 ND<2,500 3,500 ND<2,500
VP-3 5 12/28/17| ND<5,000 ND<5,000 7,900 ND<5,000 ND<5,000 ND<5,000 6,400 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 18,000 ND<5,000 ND<5,000 ND<5,000 18,000 ND<5,000 ND<5,000 8,500 ND<5,000
VP-4 12/28/17| ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 ND<5,000 11,000 ND<5,000 ND<5,000
> 4/12/18 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 450 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 ND<200 1,200 ND<200 ND<200 260 970 ND<200 10,000 ND<200 ND<200
AN-04 5 1/17/17 194,876 <45,222.09 208,432 955,313 191,063 2,478,331 103,239 819,714 458,217 <62905.52 167,149 93,399
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Table 6
Summary of Soil Vapor Monitoring Point Analytical Data - VOCs
Former ChemOil Refinery
Signal Hill, California
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() () c
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(feet bgs) (ug/m®) (ng/m®) (ng/m®) (ng/m®) (ug/m®) (ng/m®) (ng/m®) (ug/m®) (ng/m®) (ng/m®) (ng/m®) (ug/m®) (ug/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ug/m®) (ng/m®) (ng/m®)
SB1 5 5/30/06 <820 <820 2,100 <1,640 <800 4,300 <1230
SB1 15 5/30/06 24,000 <800 26,900 10,800 <800 4,380 <1230
SB2 5 5/30/06 242,000 <820 15,200 <1,640 <820 <1230 <1230
SB2 20 5/30/06 230,000 <800 108,000 <1,640 <800 <1230 <1230
SB4 5 5/30/06 10,100 <800 6,810 9,040 <800 10,300 5,490
SB4 17 5/18/06 802,000 70,800 159,000 221,000 <800 7,770 5,830
SB3 15 5/18/06 3,400 <800 31,900 <1600 41,400 2,490 1,720
SB3 15 5/18/06 2,500 <800 22,300 <1600 <800 3,460 3,370
SB3 15 5/18/06 2,940 <820 48,400 <1600 <800 3,500 3,070
SB3 5 5/30/06 12,100 <820 25,600 <1640 <800 <1230 <1230
SB3 15 5/30/06 7,140 <800 60,600 <1600 <800 <1200 <1200
Notes:

Bold values are detected at concentrations at or above the laboratory reporting limit.

Shaded values indicate the helium leak threshold exceeded 5% (as shown on Table 5), which is indicative of a potential ambient air leakage during sample collection. Therefore, the VOC data is not considered valid and data from an alternative date should be used if available.

VOCs = Volatile organic compounds.
VOCs measured by USEPA Method TO-15. Only detected compounds are presented in the table above.
bgs = Below ground surface.

TPHd = Total petroleum hydrocarbon as diesel.

TPHg = Total petroleum hydrocarbon as gasoline.

ug/m3 = Microgram per cubic meter.

ND<100 = Analyte not detected at or above the laboratory reporting limit of 100 ug/mB.

DUP = Duplicate sample.

(3) = The sample required dilution due to the presence of high moisture content.

E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument.
NA = Not analyzed.

PCE = Tetrachloroethane.

DCB = Dichlorobenzene.

TMP = Trimethylpentane.

TMB = Trimethylbenzene.
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Table 7
Summary of Soil Vapor Monitoring Point Analytical Results - Helium
Former ChemOil Refinery
Signal Hill, California

Samble Debth Date Helium in Average Helium L eak Ratio®
Sample Location P P Sampled Sample Under Shroud cak Ratio
feet bgs (%) (%) (%)
NORTHWEST PARCEL
TP-1 | 5 | 41318 | ND<020 | 22 | -
TP-2 | 5 | 41318 | ND<020 | 25 | -
TP-3 5 A/13/18 ND<0.20 04 -
(DUP) ND<0.20 --
TP-4 5 4/13/18 7.8 23 33.43%
4/25/18 ND<0.20 25 -
TP-5 | 5 | 41318 | ND<020 | 23 | -
TP-6 | 5 | 41318 | ND<020 | 26 | -
TP-7 | 5 | 41318 | ND<020 | 22 | -
TP-8 | 5 | 41318 | ND<020 | 27 | -
TP-9 | 5 | 411318 | 2.1 | 23 | 9.26%
TP-10 | 5 | 41318 | ND<020 | 24 | -
TP-11 | 5 | 4n2n8 | ND<020 | 23 | -
TP-12 | 5 | 4n2n8 | ND<020 | 26 | -
TP-13 | 5 | 4112118 | 0.50 | 30 | 1.67%
TP-14 2.6 10.54%
(DuP) > 41218 2.9 2 11.76%
AN-06 5 1/17/17 ND<0.20 21 -
4/25/18 ND<0.20 31 -
AN-07 5 117/17 ND<0.20 21 -
4/25/18 2.0 27 7.41%
AN-08 1/17/17 ND<0.20 21 -
(DUP) 5 117117 ND<0.20 21 -
4/13/18 0.69 25 2.76%
VP-1 | 5 | 1212817 | ND<0.20 | 23 | --
VP-2 | 5 | 1212817 | ND<0.20 | 23 | --
SOUTHWEST PARCEL
TP-15 | 5 | 4n2n8 | ND<020 | 22 | -
TP-16 | 5 | 4112118 | 15 | 22 | 6.82%
TP-17 5 4/12/18 3.2 23 13.91%
4/25/18 3.2 22 14.55%
TP-18 4/12/18 16 23 68.57%
5 4/25/18 ND<0.20 04 -
(DUP) 4/25/18 ND<0.20 --
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Table 7
Summary of Soil Vapor Monitoring Point Analytical Results - Helium

Former ChemOil Refinery
Signal Hill, California

Samble Debth Date Helium in Average Helium L eak Ratio®

Sample Location P P Sampled Sample Under Shroud cak Ratio
feet bgs (%) (%) (%)
TP-19 5 4/12/18 ND<0.20 24 -
TP-20 5 4112718 | ND<0.20 24 | -

TP-21 4.5 4/25/18 | 0.40 26 | 1.52%

VP-3 5 12/28/17 |  ND<0.20 23 | -
VP-4 5 12/28/17 ND<0.20 24 -
5 4/12/18 ND<0.20 24 -

Notes:

Bold values are detected at concentrations above the laboratory reporting limit.
Shaded values exceed a leak threshold of 5% and indicate a potential ambient air leakage during sample collection.
Helium measured by ASTM D1946M.
bgs = Below ground surface.

% = Percent.

ND<0.20 = Analyte not detected at or above the laboratory reporting limit of 0.20%.
DUP = Duplicate sample.

-- = Not calculated, helium not detected in sample.

! Estimated leak ratio (%) = [Concentration of Helium in Sample (%)] / [Concentration of Helium in Shroud (%)] X100.
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Table 8
Summary of Soil Physical Property Data - Western Parcel
Former ChemOil Refinery
Signal Hill, California

Sample ) Density Porosity
Sample Date Depth Moisture Content . m — 2 ,
Location Sampled Dry Bulk Grain Total Air-filled Water-filled
feetbgs | % weight | cm®cm? glcm?® glcm® cm®cm?® cm®cm?® cm®cm?®
NORTHWEST PARCEL
TP-3 3/14/2018 5.3-5.45 13.0 0.227 1.74 2.67 0.349 0.122 0.227
AN-22 5/18/2017 | 4.75-5.25 11.8 0.172 1.46 2.73 0.465 0.293 0.172
SOUTHWEST PARCEL
TP-19 3/15/2018 5.3-5.45 11.3 0.192 1.71 2.67 0.361 0.169 0.192

Notes:
Moisture content measured by ASTM D2216 and API RP40.

Density and porosity by APl RP40.

bgs = below ground surface.

cm®cm?® = Cubic centimer by cubic centimeter.

% = percent.

@ Total porosity = all interconnected pore channels.

@ Air-filled = pore channels not occupied by pore fluids.
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Table 9
Summary of Particle Size Data - Western Parcel
Former ChemOil Refinery
Signal Hill, California

Sample Mean Grain Median Particle Size Distribution (% weight) )
SamF"e Date Depth Size Grain Size . Silt &
Location Sampled Description(l) Gravel Sand Size Clay
feet bgs mm Coarse Medium | Fine
NORTHWEST PARCEL
TP-3 3/14/2018 5.1-5.2 Fine Sand 0.149 0.94 1.71 22.88 47.41 27.06
AN-22 5/18/2017 | 4.75-5.25 Silt 0.024 0.00 0.00 0.66 24.25 75.10
SOUTHWEST PARCEL
TP-19 | 3/15/2018 | 5.1-5.2 FineSand | 0.127 [ 0.00 0.00 7.71 54.96 37.33
Notes:

bgs = below ground surface.
mm = millimeter.
% = percent.

@ Based on mean from Trask.
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Table 10
Summary of Organic Carbon Data - Western Parcel
Former ChemOil Refinery
Signal Hill, California

Sample Total Organic Fraction
SamF"e Date Depth Carbon Organic Carbon
Location Sampled
feet bgs mg/kg a/g
NORTHWEST PARCEL
TP-3 3/14/2018 5.0-5.1 12,136 1.21E-02
AN-22 5/18/2017 | 4.75-5.25 2,760 2.76E-03
SOUTHWEST PARCEL
TP-19 | 3/15/2018 | 5.0-5.1 | 5,743 |  5.74E-03

Notes:

bgs = below ground surface.
mg/kg = milligram per kilogram
g/g = gram per gram
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Table 11 Exposure Point Concentrations, Slope Factors and Reference Doses - Western Parcel

SOIL MATRIX ANALYTE | MAX mg/kg|9o5UCL mgikg SFo IUR RfDo RfCi
TPH-g 19000 2185 4.00E-03 | 3.00E+01
TPH-d 23000 3647 4.00E-03 | 3.00E+00
benzene 11.3 3.873 1.00E-01 | 2.90E-05 | 4.00E-03 | 3.00E+00
n-butylbenzene 94 1.902 5.00E-02 | 2.00E+02
sec-butylbenzene 11.1 3.433 1.00E-01 | 4.00E+02
tert-butylbenzene 0.926 0.234 1.00E-01 | 4.00E+02
ethylbenzene 28 8.008 1.10E-02 | 2.50E-06 | 1.00E-01 | 1.00E+03
isopropylbenzene 13 3.907 1.00E-01 | 4.00E+02
4-isopropyltoluene 16 4.586
naphthalene 50.7 11.97 3.40E-05 | 2.00E-02 | 3.00E+00
n-propylbenzene 19 6.387 1.00E-01 | 1.00E+03
toluene 3.9 0.952 8.00E-02 | 5.00E+00
1,2,4-trimethylbenzene 170 28.8 7.00E+00
1,3,5-trimethylbenzene 250 31.93 1.00E-02 | 4.00E+01
m,p-xylenes 210 27.55 2.00E-01 | 1.00E+02
o0-xylenes 36 10.78 2.00E-01 | 1.00E+02
Acenaphthene 0.794 0.16 6.00E-02 | 2.40E+02
Anthracene 2 0.317 3.00E-01 | 1.20E+03
Benz(a)anthracene 1.01 NA 1.00E-01 | 6.00E-05
Chrysene 1.083 0.241 1.00E-03 | 6.00E-07
Fluoranthene 0.57 0.067 4.00E-02
Fluorene 4.35 1.173 4.00E-02 | 1.60E+02
Naphthalene 52.9 11.07 3.40E-05 | 2.00E-02 | 3.00E-03
Phenanthrene 30.9 7.306
Pyrene 30.9 3.879 3.00E-02 | 1.20E+02
arsenic 18 7.455 9.50E+00 | 3.30E-03 | 3.60E-06 | 1.50E-02
barium 310 159.4 2.00E-01 | 5.00E-04
cobalt 14 9.831 9.00E-03 | 3.00E-04 | 6.00E-06
chromium 38 25.63 1.50E+00
hexavalent chromium 0.16 0.0537 5.00E-01 | 8.40E-02 | 3.00E-03 | 1.00E-04
copper 100 15.22 4.00E-02
mercury 25 2.559 1.60E-04 | 3.00E-02
nickel 66 20.87 9.10E-01 | 2.60E-04 | 1.10E-02 | 1.40E-05
lead 570 70.78 LeadSpread | LeadSpread | LeadSpread | LeadSpread
vanadium 94 48.28 5.00E-03 | 1.00E-01
zinc 290 77.31 3.00E-01
SOIL VAPOR ANALYTE MAX pg/im® [95UCL pg/m3
acetone 89 34.70 J&E model J&E model
benzene 2,000,000 240,031 J&E model J&E model
sec-butylbenzene 6,400 1,373 J&E model J&E model
carbon disulfide 5,900 664.30 J&E model J&E model
cyclohexane 3,600,000 774,972 J&E model J&E model
1,2-dichlorobenzene 2,300 NA J&E model J&E model
1,3-dichlorobenzene 1,100 NA J&E model J&E model
1,4-dichlorobenzene 1,000 NA J&E model J&E model
ethanol 10.6 NA
ethylbenzene 3,000,000 585,506 J&E model J&E model
4-ethyltoluene 350,000 41,907
heptane 3,900,000 602,472
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Table 11 Exposure Point Concentrations, Slope Factors and Reference Doses - Western Parcel

SOIL VAPOR ANALYTE MAX pg/m* [95UCL pg/m3

n-hexane 1,500,000 221,784 J&E model J&E model
isopropanol 14 10.67

isopropylbenzene 29,000 4,860 J&E model J&E model
4-isopropyltoluene 9,800 NA

naphthalene 1,300 NA J&E model J&E model
n-propylbenzene 300,000 58,856 J&E model J&E model
propylene 1,000 194.9

tetrachloroethylene 2,000 341.9 J&E model J&E model
toluene 13,000,000 878,878 J&E model J&E model
2,2,4-trimethylpentane 11,000 1,915

1,2,4-trimethylbenzene 580,000 98,631 J&E model J&E model
1,3,5-trimethylbenzene 370,000 53,164 J&E model J&E model
m,p-xylenes 11,000,000 | 2,181,897 J&E model J&E model
o0-xylene 3,200,000 467,756 J&E model J&E model
GROUNDWATER ANALYTE | MAX pg/L | 95UCL pg/L

acetone 160 NA J&E model J&E model
benzene 6,300 NA J&E model J&E model
tert-butylalcohol 140 NA

n-butylbenzene 370 NA J&E model J&E model
sec-butylbenzene 420 NA J&E model J&E model
tert-butylbenzene 48 NA J&E model J&E model
1,2-dichloroethane 38 NA J&E model J&E model
cis-1,2-dichloroethene 150 NA J&E model J&E model
ethylbenzene 1,200 NA J&E model J&E model
isopropylbenzene 710 NA J&E model J&E model
4-isopropyltoluene 16 NA

naphthalene 1,600 NA J&E model J&E model
n-propylbenzene 850 NA J&E model J&E model
tetrachloroethylene 8 NA J&E model J&E model
toluene 13 NA J&E model J&E model
1,2,4-trimethylbenzene 680 NA J&E model J&E model
1,3,5-trimethylbenzene 220 NA J&E model J&E model
2-butanone 18 NA J&E model J&E model
m,p-xylenes 1,400 NA J&E model J&E model
o0-xylene 24 NA J&E model J&E model
acenaphthlene 17 NA J&E model J&E model
acenaphthylene 3.2 NA

fluorene 28 NA J&E model J&E model
phenanthrene 170 NA

Notes:

95UCL calculated using ProUCL version 5.1.02

EPCs are highlighted

SFo = Slope Factor, oral route of exposure (mg/kg-day)™

IUR = inhalation unit risk factor, inhalation route of exposure (pg/m3)'1

RfDo = Reference Dose, oral route of exposure (mg/kg-day)

RfCi = Reference Concentration, inhalation route of exposure (ug/m°)
OEHHA (12-8-2016), DTSC SL tables (January 2018), USEPA RSL tables (November 2017)

HHRA Note 3 January 2018
Nickel refinery dust values
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Table 12 - Exposure Parameters

Receptor Populations

Exposure Parameter Notation Commercial Construction  [Residential User Units | Reference
Worker Worker Adult Child

General Parameters
Body Weight BW 80 80 80 15 kg DTSC
Exposure Duration ED 25 1 20 6 years DTSC
Exposure Frequency EF 250 250 350 350 days/year| DTSC
Exposure Time ET 8 8 24 24 hours/day| DTSC
Soil Ingestion Pathway
Soil Ingestion Rate IR 100 330 100 200 mg/day | DTSC
Averaging Time carcinogens 70dx365d/yr Atc 25550 25550 25550 25550 days DTSC
Averaging Time noncarcinogens EDx365d/yr Atnc 9125 365 7300 2190 days DTSC
Dermal Contact with Soil
Skin Surface Area SA 6,032 6,032 6,032 2,900 cm’/event | OEHHA
Soil-to-Skin Adherence factor AF 0.2 0.8 0.07 0.2 mg/cm2 OEHHA
Fraction of Chemical Dermally Absorbed ABS chem specific chem specific chsp chsp unitless [ DTSC
Averaging Time carcinogens 70dx365d/yr Atc 25550 25550 25550 25550 days DTSC
Averaging Time noncarcinogens EDx365d/yr Atnc 9125 365 7300 2190 days DTSC
Inhalation of Outdoor Air
Particulate Emission Factor PEF 1.36E+09 1.00E+06 1.36E+09 1.36E+09 m3/kg DTSC
Exposure Time (site visit duration) ET 6 12 6 6 hours/day | USEPA
Averaging Time carcinogens 70dx365d/yrx24hr/d Atc 613200 613200 613200 613200 hours DTSC
Averaging Time noncarcinogens EDx365d/yrx24h/d Atnc 219000 8760 175200 52560 hours DTSC

Notes:

ABS = 0.1 for VOCs, 0.13 for naphthalene, 0.01 for most metals (DTSC 2015; USEPA RSL May 2016)




Table 13
Estimated Risks and Hazards - Residential Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil
TPH-g 9.94E+00 | 5.135E-08
TPH-d 1.66E+01 | 8.571E-07
benzene 6.69E-07 1.76E-02
n-butylbenzene 6.92E-04
sec-butylbenzene 6.25E-04
tert-butylbenzene 4.26E-05
ethylbenzene 1.52E-07 1.46E-03
isopropylbenzene 7.11E-04
naphthalene 1.09E-02
n-propylbenzene 1.16E-03
toluene 2.08E-04
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene 5.81E-02
m,p-xylenes 2.51E-03
0-xylenes 9.81E-04
Acenaphthene 5.20E-05 | 4.70E-13
Anthracene 1.93E-05 | 1.86E-13
Benz(a)anthracene 2.15E-07 3.88E-12
Chrysene 5.14E-10 9.26E-15
Fluoranthene 5.40E-05
Fluorene 5.95E-04 | 5.17E-12
Naphthalene 2.42E-11 1.12E-02 | 2.60E-06
Pyrene 2.60E-03 | 2.28E-11
barium 1.15E-02 | 2.25E-04
mercury 2.30E-01 | 6.393E-08
soil vapor (MAX EPC)

acetone 1.50E-06
benzene 9.20E-03 2.80E+02
sec-butylbenzene 4.30E-03
carbon disulfide 4.10E-03
cyclohexane 2.30E-01
1,2-dichlorobenzene 3.30E-03
1,3-dichlorobenzene 3.00E-03
1,4-dichlorobenzene 1.20E-06 3.50E-04
ethylbenzene 9.50E-04 1.00E+00
n-hexane 7.70E-01
isopropylbenzene 2.20E-02
naphthalene 5.10E-06 1.30E-01
n-propylbenzene 9.10E-02
tetrachloroethylene 1.10E-06 1.50E-02
toluene 1.60E+01
1,2,4-trimethylbenzene 2.50E+01
1,3,5-trimethylbenzene 3.20E+00
m,p-xylenes 3.70E+01
o0-xylene 1.10E+01

groundwater
acetone 4.90E-07
benzene 7.90E-04 2.40E+01
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Table 13
Estimated Risks and Hazards - Residential Western Parcel

ANALYTE RISKo RISKi HAZARDo| HAZARDi
n-butylbenzene 4.10E-02
sec-butylbenzene 1.30E-02
tert-butylbenzene 2.00E-03
1,2-dichloroethane 8.70E-07 1.30E-02
cis-1,2-dichloroethene 1.80E-01
ethylbenzene 1.40E-05 1.50E-02
isopropylbenzene 2.80E-02
naphthalene 1.30E-05 3.30E-01
n-propylbenzene 1.20E-02
tetrachloroethylene 3.70E-07 4.80E-03
toluene 5.20E-04
1,2,4-trimethylbenzene 8.40E-01
1,3,5-trimethylbenzene 7.70E-02
2-butanone 4.70E-07
m,p-xylenes 1.60E-01
o0-xylene 2.00E-03
acenaphthlene 1.80E-05
fluorene 2.00E-05
Sum Risk = 1.10E-02 1.037E-06 | 1.10E-02
Sum Hazard = 427 26.89101 | 4.00E+02
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Table 13a
Estimated Risks and Hazards - Residential Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil
TPH-g 9.94E+00 | 5.135E-08
TPH-d 1.66E+01 | 8.571E-07
benzene 6.69E-07 1.76E-02
n-butylbenzene 6.92E-04
sec-butylbenzene 6.25E-04
tert-butylbenzene 4.26E-05
ethylbenzene 1.52E-07 1.46E-03
isopropylbenzene 7.11E-04
naphthalene 1.09E-02
n-propylbenzene 1.16E-03
toluene 2.08E-04
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene 5.81E-02
m,p-xylenes 2.51E-03
0-xylenes 9.81E-04
Acenaphthene 5.20E-05 | 4.70E-13
Anthracene 1.93E-05 | 1.86E-13
Benz(a)anthracene 2.15E-07 3.88E-12
Chrysene 5.14E-10 9.26E-15
Fluoranthene 5.40E-05
Fluorene 5.95E-04 | 5.17E-12
Naphthalene 2.42E-11 1.12E-02 | 2.60E-06
Pyrene 2.60E-03 | 2.28E-11
barium 1.15E-02 | 2.25E-04
mercury 2.30E-01 | 6.393E-08
soil vapor (95UCL EPC)

acetone 5.80E-07
benzene 1.10E-03 3.40E+01
sec-butylbenzene 9.30E-04
carbon disulfide 4.70E-04
cyclohexane 5.00E-02
1,2-dichlorobenzene 3.30E-03
1,3-dichlorobenzene 3.00E-03
1,4-dichlorobenzene 1.20E-06 3.50E-04
ethylbenzene 1.90E-04 2.00E-01
n-hexane 1.00E-02
isopropylbenzene 3.70E-03
naphthalene 5.10E-06 1.30E-01
n-propylbenzene 1.80E-02
tetrachloroethylene 2.00E-07 2.50E-03
toluene 1.10E+00
1,2,4-trimethylbenzene 4.30E+00
1,3,5-trimethylbenzene 4.60E-01
m,p-xylenes 7.40E+00
o0-xylene 1.60E+00

groundwater
acetone 4.90E-07
benzene 7.90E-04 2.40E+01
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Table 13a
Estimated Risks and Hazards - Residential Western Parcel

ANALYTE RISKo RISKi HAZARDo| HAZARDi
n-butylbenzene 4.10E-02
sec-butylbenzene 1.30E-02
tert-butylbenzene 2.00E-03
1,2-dichloroethane 8.70E-07 1.30E-02
cis-1,2-dichloroethene 1.80E-01
ethylbenzene 1.40E-05 1.50E-02
isopropylbenzene 2.80E-02
naphthalene 1.30E-05 3.30E-01
n-propylbenzene 1.20E-02
tetrachloroethylene 3.70E-07 4.80E-03
toluene 5.20E-04
1,2,4-trimethylbenzene 8.40E-01
1,3,5-trimethylbenzene 7.70E-02
2-butanone 4.70E-07
m,p-xylenes 1.60E-01
o0-xylene 2.00E-03
Acenaphthene 1.80E-05
fluorene 2.00E-05
Sum Risk = 2.11E-03 1.037E-06 | 2.11E-03
Sum Hazard = 102 26.89101 | 7.50E+01
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Table 14
Estimated Risks and Hazards - Construction Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil

TPH-g 5.32E+00 | 1.834E-08
TPH-d 8.88E+00 | 3.061E-07
benzene 3.83E-08 9.43E-03
n-butylbenzene 3.70E-04
sec-butylbenzene 3.34E-04
tert-butylbenzene 2.28E-05
ethylbenzene 8.72E-09 7.80E-04
isopropylbenzene 3.81E-04
naphthalene 5.83E-03
n-propylbenzene 6.22E-04
toluene 1.11E-04
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene 3.11E-02
m,p-xylenes 1.34E-03
0-xylenes 5.25E-04
Acenaphthene 3.23E-05 | 1.679E-13
Anthracene 1.20E-05 | 6.652E-14
Benz(a)anthracene 1.30E-08 2.18E-13
Chrysene 3.11E-11 5.20E-16
Fluoranthene 2.12E-05
Fluorene 3.70E-04 | 1.85E-12
Naphthalene 1.35E-12 6.99E-03 | 2.79E-07
Pyrene 1.62E-03 | 5.88E-09
barium 3.61E-03 | 8.03E-05
mercury 7.25E-02 | 2.283E-08
Sum Risk = 6.01E-08 6.012E-08 | 1.57E-12
Sum Hazard = 14 14.33545 | 8.09E-05

May 31, 2018 Mearns Consulting LLC



Table 15
Estimated Risks and Hazards - Commercial Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil
TPH-g 1.03E+00 | 9.17E-09
TPH-d 1.72E+00 | 1.531E-07
benzene 2.614E-07 1.83E-03
n-butylbenzene 7.19E-05
sec-butylbenzene 6.48E-05
tert-butylbenzene 4.42E-06
ethylbenzene 5.95E-08 1.51E-04
isopropylbenzene 7.38E-05
naphthalene 1.13E-03
n-propylbenzene 1.21E-04
toluene 2.16E-05
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene 6.03E-03
m,p-xylenes 2.60E-04
0-xylenes 1.02E-04
Acenaphthene 6.16E-06 | 8.39E-14
Anthracene 2.29E-06 | 3.33E-14
Benz(a)anthracene 8.68E-08 2.83E-12
Chrysene 2.07E-10 6.76E-15
Fluoranthene 4.03E-06
Fluorene 7.05E-05 | 9.23E-13
Naphthalene 1.76E-11 1.33E-03 | 1.39E-07
Pyrene 3.08E-04 | 9.07E-04
barium 7.64E-04 | 4.01E-05
mercury 1.53E-02 | 1.14E-08
soil vapor (MAX EPC)

acetone 1.80E-07
benzene 1.10E-03 3.40E+01
sec-butylbenzene 5.20E-04
carbon disulfide 4.90E-04
cyclohexane 2.80E-02
1,2-dichlorobenzene 3.90E-04
1,3-dichlorobenzene 3.50E-04
1,4-dichlorobenzene 1.30E-07 4.20E-05
ethylbenzene 1.10E-04 1.20E-01
n-hexane 9.20E-02
isopropylbenzene 2.60E-03
naphthalene 5.80E-07 1.60E-02
n-propylbenzene 1.10E-02
tetrachloroethylene 1.30E-07 1.80E-03
toluene 2.00E+00
1,2,4-trimethylbenzene 3.00E+00
1,3,5-trimethylbenzene 3.80E-01
m,p-xylenes 4.50E+00
o0-xylene 1.30E+00

groundwater
acetone 5.90E-08
benzene 9.00E-05 2.90E+00
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Table 15
Estimated Risks and Hazards - Commercial Western Parcel

ANALYTE RISKo RISKi HAZARDo| HAZARDi
n-butylbenzene 4.90E-03
sec-butylbenzene 1.60E-03
tert-butylbenzene 2.30E-04
1,2-dichloroethane 1.00E-07 1.50E-03
cis-1,2-dichloroethene 2.20E-02
ethylbenzene 1.60E-06 1.80E-03
isopropylbenzene 3.40E-03
naphthalene 1.40E-06 3.90E-02
n-propylbenzene 1.50E-03
tetrachloroethylene 4.20E-08 5.70E-04
toluene 6.20E-05
1,2,4-trimethylbenzene 1.00E-01
1,3,5-trimethylbenzene 9.10E-03
2-butanone 5.60E-08
m,p-xylenes 1.90E-02
o0-xylene 2.40E-04
acenaphthlene 2.10E-06
fluorene 2.40E-06
Sum Risk = 1.30E-03 4.079E-07 | 1.30E-03
Sum Hazard =51 2.78 4.86E+01

May 31, 2018 Mearns Consulting LLC



Table 15a

Estimated Risks and Hazards - Commercial Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil
TPH-g 1.03E+00 | 9.17E-09
TPH-d 1.72E+00 | 1.531E-07
benzene 2.614E-07 1.83E-03
n-butylbenzene 7.19E-05
sec-butylbenzene 6.48E-05
tert-butylbenzene 4.42E-06
ethylbenzene 5.95E-08 1.51E-04
isopropylbenzene 7.38E-05
naphthalene 1.13E-03
n-propylbenzene 1.21E-04
toluene 2.16E-05
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene 6.03E-03
m,p-xylenes 2.60E-04
0-xylenes 1.02E-04
Acenaphthene 6.16E-06 | 8.39E-14
Anthracene 2.29E-06 | 3.33E-14
Benz(a)anthracene 8.68E-08 2.83E-12
Chrysene 2.07E-10 6.76E-15
Fluoranthene 4.03E-06
Fluorene 7.05E-05 | 9.23E-13
Naphthalene 1.76E-11 1.33E-03 | 1.39E-07
Pyrene 3.08E-04 | 9.07E-04
barium 7.64E-04 | 4.01E-05
mercury 1.53E-02 | 1.14E-08
soil vapor (95UCL EPC)

acetone 6.90E-08
benzene 1.30E-04 4.10E+00
sec-butylbenzene 1.10E-04
carbon disulfide 5.50E-05
cyclohexane 6.00E-03
1,2-dichlorobenzene 3.30E-03
1,3-dichlorobenzene 3.00E-03
1,4-dichlorobenzene 1.20E-06 3.50E-04
ethylbenzene 2.10E-05 2.40E-02
n-hexane 1.40E-02
isopropylbenzene 4.40E-04
naphthalene 5.10E-06 1.30E-01
n-propylbenzene 2.10E-03
tetrachloroethylene 2.20E-08 3.00E-04
toluene 1.30E-01
1,2,4-trimethylbenzene 5.10E-01
1,3,5-trimethylbenzene 5.50E-02
m,p-xylenes 8.80E-01
o0-xylene 1.90E-01

groundwater
acetone 5.90E-08
benzene 9.00E-05 2.90E+00

May 31, 2018
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Table 15a
Estimated Risks and Hazards - Commercial Western Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
n-butylbenzene 4.90E-03
sec-butylbenzene 1.60E-03
tert-butylbenzene 2.30E-04
1,2-dichloroethane 1.00E-07 1.50E-03
cis-1,2-dichloroethene 2.20E-02
ethylbenzene 1.60E-06 1.80E-03
isopropylbenzene 3.40E-03
naphthalene 1.40E-06 3.90E-02
n-propylbenzene 1.50E-03
tetrachloroethylene 4.20E-08 5.70E-04
toluene 6.20E-05
1,2,4-trimethylbenzene 1.00E-01
1,3,5-trimethylbenzene 9.10E-03
2-butanone 5.60E-08
m,p-xylenes 1.90E-02
o0-xylene 2.40E-04
acenaphthlene 2.10E-06
fluorene 2.40E-06
Sum Risk = 9.76E-04 4.079E-07 | 2.50E-04
Sum Hazard = 34.58 2.78 9.15E+00

May 31, 2018 Mearns Consulting LLC



Table 16 - Summary of Risks and Hazards - Western Parcel

Receptor Populations

Commercial Worker

| Construction Worker | Residential

Hazard Index 51 14 427
> Risk 1.30E-03 6.01E-08 1.10E-02
Notes:

Hazard Index Residential & Commercial = J&E model results + estimated hazards due to inhalation, ingestion and dermal contact of constituents in soil
SRisk Residential & Commercial = J&E model results + estimated risks due to inhalation, ingestion and dermal contact of constituents in soil

May 31, 2018
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CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Click here for ABBREVIATED INSTRUCTIONS FOR LEADSPREAD 8

INPUT OuUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-90
Lead in Soil/Dust (ug/g) 70.8 50th 90th  95th 98th  99th | (ug/g)
Respirable Dust (ug/m3) 15 BLOOD Pb, CHILD 0.5 0.9 1.1 1.3 15 77

BLOOD Pb, PICA CHILD 10 18 22 26 30 39
EXPOSURE PARAMETERS PATHWAYS
units children CHILDREN typical with pica

Days per week days/wk 7 Pathway contribution | Pathway contribution
Geometric Standard Deviation 1.6 Pathway PEF | ug/dl|percent| PEF | ug/dlf percent
Blood lead level of concern (ug/dl) 1 Soil Contact 5.8E-5]0.00 1% 0.00 0%
Skin area, residential cm? 2900 Soil Ingestion 7.0E-3]10.50 [ 99% [1.4E-2|1.00 | 100%
Soil adherence ug/cm? 200 Inhalation 2.0E-6]0.00 0% 0.00 0%
Dermal uptake constant (ug/dl)/(ug/day]  0.0001
Soil ingestion mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant (ug/di)/(ug/day] 0.16
Bioavailability unitless 0.44
Breathing rate m®/day 6.8
Inhalation constant (ug/di)/(ug/day] 0.192

Click here for REFERENCES




MODIFIED VERSION OF USEPA ADULT LEAD MODEL
CALCULATIONS OF BLOOD LEAD CONCENTRATIONS (PbBs) AND PRELMIINARY REMEDIATION GOAL (PRG)

EDIT RED CELL

Variable Description of Variable Units
PbS Soil lead concentration ug/g or ppm 70.78
Rietamaternal Fetal/maternal PbB ratio -- 0.9
BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4
GSD; Geometric standard deviation PbB -- 1.8
PbB, Baseline PbB ug/dL 0.0
IRg Soil ingestion rate (including soil-derived indoor dust) g/day 0.050
AFs p Absorption fraction (same for soil and dust) -- 0.12
EFs b Exposure frequency (same for soil and dust) days/yr 250
ATs p Averaging time (same for soil and dust) days/yr 365
PbB quit PbB of adult worker, geometric mean ug/dL 0.1
PbBretar, 0.90 90th percentile PbB among fetuses of adult workers ug/dL 0.2
PbB; Target PbB level of concern (e.g., 10 ug/dL) ug/dL 1.0
P(PbByeia > PbB)) Probability that fetal PbB > PbB,, assuming lognormal distributio % 0.0%
PRG90 318

Click here for REFERENCES




CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Click here for ABBREVIATED INSTRUCTIONS FOR LEADSPREAD 8

INPUT OuUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-90
Lead in Soil/Dust (ug/g) 570.0 50th 90th  95th 98th  99th | (ug/g)
Respirable Dust (ug/m3) 15 BLOOD Pb, CHILD 4.0 7.4 8.7 10.6 12.1 77

BLOOD Pb, PICA CHILD 8.1 14.7 174 212 241 39
EXPOSURE PARAMETERS PATHWAYS
units children CHILDREN typical with pica

Days per week days/wk 7 Pathway contribution | Pathway contribution
Geometric Standard Deviation 1.6 Pathway PEF | ug/dl|percent| PEF | ug/dlf percent
Blood lead level of concern (ug/dl) 1 Soil Contact 5.8E-5]0.03 1% 0.03 0%
Skin area, residential cm? 2900 Soil Ingestion 7.0E-3]14.01 [ 99% [1.4E-2|8.03 | 100%
Soil adherence ug/cm? 200 Inhalation 2.0E-6]0.00 0% 0.00 0%
Dermal uptake constant (ug/dl)/(ug/day]  0.0001
Soil ingestion mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant (ug/dl)/(ug/day] 0.16
Bioavailability unitless 0.44
Breathing rate m®/day 6.8
Inhalation constant (ug/di)/(ug/day] 0.192

Click here for REFERENCES




MODIFIED VERSION OF USEPA ADULT LEAD MODEL
CALCULATIONS OF BLOOD LEAD CONCENTRATIONS (PbBs) AND PRELMIINARY REMEDIATION GOAL (PRG)

EDIT RED CELL

Variable Description of Variable Units
PbS Soil lead concentration ug/g or ppm 570
Rietamaternal Fetal/maternal PbB ratio -- 0.9
BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4
GSD; Geometric standard deviation PbB -- 1.8
PbB, Baseline PbB ug/dL 0.0
IRg Soil ingestion rate (including soil-derived indoor dust) g/day 0.050
AFs p Absorption fraction (same for soil and dust) -- 0.12
EFs b Exposure frequency (same for soil and dust) days/yr 250
ATs p Averaging time (same for soil and dust) days/yr 365
PbB _ quit PbB of adult worker, geometric mean ug/dL 0.9
PbBretar, 0.90 90th percentile PbB among fetuses of adult workers ug/dL 1.8
PbB; Target PbB level of concern (e.g., 10 ug/dL) ug/dL 1.0
P(PbByeia > PbB)) Probability that fetal PbB > PbB,, assuming lognormal distributio % 38.6%
PRG90 318

Click here for REFERENCES



Summary of Soil Analytical Data - Onsite Metals - Eastern Parcel

Table 18

Former ChemOil Refinery
Signal Hill, California

€
S +—
> £ £ E S £ E s E
e | e | e | B | e | e | £ | 5| E | 4| s N - N R .| i
Location P Date E 9] = > g o S = 3 > < o o = © o ) S o
c 2 @ o IS c o) 9] P o 2 o) = c @ £ o v c
< < us] m O @) O o - = pd n (%) — > N = Io
(feet bgs) mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mag/kg mg/kg (mg/kg) (mg/kg)
EAST PARCEL
B-1 2001 0.50 4.5 50 ND<0.15 ND<0.15 10 4.0 8.0 2.0 ND<0.25 5.0 ND<0.25 ND<0.15 0.42 17 23 ND<0.10 -
2001 0.50 13 92 ND<0.15 ND<0.15 20 11 21 4.0 0.36 17 ND<0.25 ND<0.15 0.50 46 46 ND<0.10 -
10 2001 0.50 12 86 ND<0.15 ND<0.15 20 10 19 ND<0.25 ND<0.25 17 ND<0.25 ND<0.15 0.50 38 41 3.0 -
B-2 2001 1.0 9.5 120 ND<0.15 ND<0.15 40 7.0 48 100 0.50 64 ND<0.25 ND<0.15 0.50 120 200 - -
5 2001 0.50 10 450 ND<0.15 ND<0.15 18 10 15 3.0 ND<0.25 18 ND<0.25 ND<0.15 1.0 31 38 0.11 -
10 2001 0.50 8.0 56 ND<0.15 ND<0.15 8.5 4.5 9.0 1.5 ND<0.25 7.5 ND<0.25 ND<0.15 0.33 20 27 ND<0.10 -
B-3 2001 0.39 5.0 58 ND<0.15 ND<0.15 9.5 4.5 8.0 15 0.33 6.0 ND<0.25 ND<0.15 0.50 18 22 ND<0.10 -
2001 0.50 12 100 ND<0.15 ND<0.15 19 10 16 3.0 0.41 14 ND<0.25 ND<0.15 1.0 41 41 ND<0.10 -
10 2001 1.0 16 150 ND<0.15 ND<0.15 25 12 26 4.5 0.50 20 ND<0.25 ND<0.15 15 48 48 ND<0.10 -
B-4 2001 0.50 10 76 ND<0.15 ND<0.15 18 8.0 16 3.0 0.36 12 ND<0.25 ND<0.15 1.0 36 41 ND<0.10 -
2001 0.50 18 90 ND<0.15 ND<0.15 28 13 31 4.5 0.50 22 ND<0.25 ND<0.15 2.0 53 56 ND<0.10 -
10 2001 ND<0.25 4.5 44 ND<0.15 ND<0.15 8.0 4.0 7.5 1.0 0.26 6.5 ND<0.25 ND<0.15 ND<0.25 16 23 ND<0.10 -
B-5 2001 0.50 4.5 54 ND<0.15 ND<0.15 10 4.5 7.0 2.0 0.42 6.0 ND<0.25 ND<0.15 1.0 17 24 ND<0.10 -
5 2001 0.50 9.0 73 ND<0.15 ND<0.15 15 8.0 12 25 0.50 12 ND<0.25 ND<0.15 1.0 30 38 ND<0.10 -
10 2001 0.50 18 140 ND<0.15 ND<0.15 32 13 31 5.5 0.50 23 ND<0.25 ND<0.15 15 52 57 0.12 -
B-6 2001 0.36 4.0 30 ND<0.15 ND<0.15 7.5 3.5 3.0 0.50 0.35 5.5 ND<0.25 ND<0.15 0.50 15 22 ND<0.10 -
2001 0.50 10 68 ND<0.15 ND<0.15 16 8.0 14 3.0 0.42 12 ND<0.25 ND<0.15 1.0 32 45 ND<0.10 -
10 2001 0.50 17 310 ND<0.15 ND<0.15 25 12 26 5.0 0.50 20 ND<0.25 ND<0.15 1.0 48 48 ND<0.10 -
B-7 2001 0.45 5.0 56 ND<0.15 ND<0.15 9.0 4.5 7.5 3.0 0.35 55 ND<0.25 ND<0.15 0.50 16 23 ND<0.10 -
2001 0.50 9.0 88 ND<0.15 ND<0.15 16 6.5 12 3.0 0.49 10 ND<0.25 ND<0.15 0.50 27 38 ND<0.10 -
10 2001 1.0 18 98 ND<0.15 ND<0.15 26 14 31 6.0 0.50 22 ND<0.25 ND<0.15 15 52 54 ND<0.10 -
B-8 1 2001 0.50 4.5 47 ND<0.15 ND<0.15 9.5 4.5 6.5 15 0.49 4.5 ND<0.25 ND<0.15 0.50 17 22 ND<0.10 -
2001 0.50 12 73 ND<0.15 ND<0.15 22 10 17 35 0.42 15 ND<0.25 ND<0.15 15 40 50 ND<0.10 -
10 2001 1.0 16 76 ND<0.15 ND<0.15 25 12 28 4.5 0.50 20 ND<0.25 ND<0.15 15 48 50 ND<0.10 -
B-9 2001 0.50 7.0 72 ND<0.15 ND<0.15 12 6.0 12 5.5 0.47 8.0 ND<0.25 ND<0.15 0.50 22 39 ND<0.10 -
5 2001 1.0 9.0 84 ND<0.15 ND<0.15 16 7.5 12 3.0 0.46 11 ND<0.25 ND<0.15 0.50 29 40 ND<0.10 -
10 2001 0.50 7.0 140 ND<0.15 ND<0.15 10 7.0 12 3.0 0.37 10 ND<0.25 ND<0.15 1.0 19 26 ND<0.10 -
TP-30 4/18/2018 <10 3.6 88 <1.0 <1.0 16 6.5 5.9 14 <5.0 11 <0.50 <1.0 <5.0 31 68 0.033 <0.040
4/18/2018 <10 2.6 80 <1.0 <1.0 15 6.2 <3.0 4.2 <5.0 10 <0.50 <1.0 <5.0 30 33 <0.020 <0.040
10 4/18/2018 <10 3.8 93 <1.0 <1.0 17 7.8 5.9 5.8 <5.0 12 <0.50 <1.0 <5.0 35 40 0.043 <0.040
TP-34 4/10/2018 <10 3.3 110 <1.0 <1.0 18 6.2 6.9 37 <5.0 13 <0.50 <1.0 <5.0 30 56 0.047 <0.040
4/10/2018 <10 3.0 73 <1.0 <1.0 18 5.7 <3.0 3.9 <5.0 12 <0.50 <1.0 <5.0 28 24 <0.020 <0.040
10 4/10/2018 <10 8.3 110 <1.0 <1.0 27 11 15 6.0 <5.0 19 <0.50 <1.0 <5.0 53 33 0.076 0.048
TP-35 4/10/2018 <10 2.3 71 <1.0 <1.0 11 4.5 6.8 11 <5.0 7.1 <0.50 <1.0 <5.0 22 44 0.048 0.061
5 4/10/2018 <10 2.6 85 <1.0 <1.0 16 6.9 <3.0 6.0 <5.0 12 <0.50 <1.0 <5.0 33 38 <0.020 0.067

Apex Companies, LLC




Table 18
Summary of Soil Analytical Data - Onsite Metals - Eastern Parcel
Former ChemOil Refinery
Signal Hill, California

S
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> £ £ E S £ = s E
Sample Ssgnpzrl]e Sample S g £ = = g o= o % - 2 o % % %‘ o E
Location P Date E 3] = > g o g = 3 > < o o = © o o S o
c 2 @ o IS < o) 9] o o L D = c @ £ o v c
< < M m O (@) O O - = pd n n ~ > N = Io
(feet bgs) mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mg/kg mg/kg mag/kg mg/kg mag/kg mg/kg mag/kg mg/kg (mg/kg) (mg/kg)
10 4/10/2018 <10 8.1 120 <1.0 <1.0 27 11 17 6.6 <5.0 21 <0.50 <1.0 <5.0 55 34 0.055 <0.040
TP-36 4/18/2018 <10 1.9 60 <1.0 <1.0 12 4.6 <3.0 5.8 <5.0 7.2 <0.50 <1.0 <5.0 23 29 0.090 <0.040
4/18/2018 <10 3.1 92 <1.0 <1.0 21 7.3 11 4.9 <5.0 14 <0.50 <1.0 <5.0 37 36 0.028 <0.040
10 4/18/2018 <10 7.5 100 <1.0 <1.0 30 12 10 6.2 <5.0 20 <0.50 <1.0 <5.0 57 43 0.098 0.050
AE-04 4/10/2018 <10 5.9 170 <1.0 <1.0 22 10 22 12 <5.0 17 <0.50 <1.0 <5.0 47 61 0.076 <0.040
4/10/2018 <10 3.1 98 <1.0 <1.0 17 6.3 <3.0 4.3 <5.0 12 <0.50 <1.0 <5.0 32 28 0.024 <0.040
10 4/10/2018 <10 7.6 160 <1.0 <1.0 29 11 9.5 6.5 <5.0 20 <0.50 <1.0 <5.0 57 29 0.076 <0.040
Notes:

CAM 17 Metals measured by USEPA Method 6000/7000.

Mercury measured by USEPA Method 7470A/7471A.

Hexavalent chromium measured by USEPA Method 7199.

Bold values were reported above the laboratory reporting limits (RL).
bgs = below ground surface.

mg/kg = milligram per kilogram.

ND<10 = not detected at or above the laboratory RL of 10 mg/kg.

-- = not analyzed.

All 2001 data collected by TEC (TEC, 2001).

References:

Testa Environmental Coroporation (TEC), 2001. Report of Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.
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Table 19
0 ° Summary of Soil Vapor Moitoring Point Analytical Data - VIOCs - Eastern Rarcel © % o
3 S o Former ChemO|l Refinery ° Q = o
Sample Sample | Sample e 0 S = e Q Signal Hill, Cglifornia S — S = © x
. & Q o 0 e = ] S = o > S )
Location Depth Date N c 0 = a) = o > S ) S = Q Q o e o m m
o o 5 2 e o o 2 £ ) m m m — = ) c S 2 o © > S S S S
S 2 S 2 5 o o < O O O e = S < S S e = = F =
o () E X 2 (@] m o — — o c © x 9 8 o o > 1 1 1
N S > ' >, o - Q o o S o o o IS < = 3 o o & S w e o < < To)
S = £ o X ® 3 = = = g & o < < w ] I o o = 5] O a o o o ™
m — Ll e o < » O (@) (@) O — - - Ll < T c L) 0 < Z o c o I\ — —
(feet bgs) (ng/m’) (g/m®) (ug/m®) (ug/m®) (ng/m’) (ug/m?) (g/m®) (ug/m®) (ug/m®) (ug/m?) (ug/m®) (ug/m’) (ug/m’) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ng/m’) (ug/m®) (ug/m®) (ug/m®)
TP-21 45 4/25/18 ND<10 88 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-22 5 4/25/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 29 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 14 ND<10
TP-23 45 4/25/18 ND<10 ND<10 ND<10 ND<10 ND<10 21 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 13 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-24 5 4/25/18 ND<10 ND<10 ND<10 ND<10 ND<10 12 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-25 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 43 33 ND<10 ND<10 ND<10 ND<10 ND<10 20 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-26 5 4/24/18 [ ND<60,000( ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 280,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 180,000 83,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000 ND<60,000
TP-27 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-28 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-29 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 40 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 17 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-30 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 15 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-31 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 13 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-32 5 4/25/18 ND<10 10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-33 5 4/25/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-34 5 4/24/18 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 20 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
TP-35 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
5 4/24/18
TP-35 (DUP) ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
El 15 6/2/06 <796 <796 10,800 <1592 <796 <1194 <1194
Notes:

Bold values are detected at concentrations at or above the laboratory reporting limit.

Shaded values indicate the helium leak threshold exceeded 5% (as shown on Table 5), which is indicative of a potential ambient air leakage during sample collection. Therefore, the VOC data is not considered valid and data from an alternative date should be used if available.

VOCs = Volatile organic compounds.

VOCs measured by USEPA Method TO-15. Only detected compounds are presented in the table above.
bgs = Below ground surface.

TPHd = Total petroleum hydrocarbon as diesel.

TPHg = Total petroleum hydrocarbon as gasoline.

ug/m3 = Microgram per cubic meter.

ND<100 = Analyte not detected at or above the laboratory reporting limit of 100 ug/m3.

DUP = Duplicate sample.

(3) = The sample required dilution due to the presence of high moisture content.

E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument.

NA = Not analyzed.

PCE = Tetrachloroethane.

DCB = Dichlorobenzene.

TMP = Trimethylpentane.

TMB = Trimethylbenzene.

Apex Companies LLC



Table 20
Summary of Soil Vapor Monitoring Point Analytical Results - Helium - Eastern Parcel
Former ChemOil Refinery
Signal Hill, California

Samble Debth Date Helium in Average Helium L eak Ratio®
Sample Location P P Sampled Sample Under Shroud cak Ratio
feet bgs (%) (%) (%)
EAST PARCEL

TP-22 | 5 | 42518 | ND<020 | 28 | -
TP-23 | 4.5 | 42518 | ND<020 | 25 | -
TP-24 | 5 | 42518 | ND<020 | 24 | -
TP-25 | 5 | 42418 | ND<020 | 25 | -
TP-26 | 5 | 42418 | ND<020 | 25 | -
TP-27 | 5 | 42418 | ND<020 | 29 | -
TP-28 | 5 | 42418 | ND<020 | 26 | -
TP-29 | 5 | 42418 | ND<020 | 22 | -
TP-30 | 5 | 42418 | ND<020 | 22 | -
TP-31 | 5 | 42418 | ND<020 | 23 | -
TP-32 | 5 | 42518 | ND<020 | 29 | -
TP-33 | 5 | 42518 | ND<020 | 24 | -
TP-34 | 5 | 42418 | ND<020 | 23 | - -
TP-35 5 4124/18 ND<0.20 o -
(DUP) 4/24/18 ND<0.20 -

Notes:

Bold values are detected at concentrations above the laboratory reporting limit.

Shaded values exceed a leak threshold of 5% and indicate a potential ambient air leakage during sample collection.
Helium measured by ASTM D1946M.

bgs = Below ground surface.

% = Percent.

ND<0.20 = Analyte not detected at or above the laboratory reporting limit of 0.20%.

DUP = Duplicate sample.

-- = Not calculated, helium not detected in sample.

! Estimated leak ratio (%) = [Concentration of Helium in Sample (%)] / [Concentration of Helium in Shroud (%)] X100.

Apex Companies, LLC



Table 21
Summary of Soil Physical Property Data - Eastern Parcel
Former ChemOil Refinery
Signal Hill, California

Sample ) Density Porosity
Sample Date Depth Moisture Content . m — 2 ,
Location Sampled Dry Bulk Grain Total Air-filled Water-filled
feetbgs | % weight | cm®cm? glcm?® glcm® cm®cm?® cm®cm?® cm®cm?®
EAST PARCEL
TP-25 3/13/2018 5.0 7.2 0.128 1.78 2.69 0.336 0.209 0.127
TP-27 3/13/2018 5.6 7.4 0.127 1.71 2.70 0.365 0.238 0.127
TP-29 3/13/2018 5.2 6.7 0.113 1.68 2.68 0.373 0.260 0.113

Notes:
Moisture content measured by ASTM D2216 and API RP40.

Density and porosity by APl RP40.

bgs = below ground surface.

cm®cm?® = Cubic centimer by cubic centimeter.

% = percent.

@ Total porosity = all interconnected pore channels.

@ Air-filled = pore channels not occupied by pore fluids.

Apex Companies, LLC



Table 22
Summary of Particle Size Data - Eastern Parcel
Former ChemOil Refinery
Signal Hill, California

Sample Mean Grain Median Particle Size Distribution (% weight) )
SamF"e Date Depth Size Grain Size - Silt &
Location Sampled Description(l) Gravel Sand Size Clay
feet bgs mm Coarse Medium | Fine
EAST PARCEL
TP-25 3/13/2018 5.20 Fine Sand 0.129 0.79 0.20 11.34 53.79 33.87
TP-27 3/13/2018 5.65 Fine Sand 0.135 0.21 0.47 14.59 52.15 32.57
TP-29 3/13/2018 5.10 Fine Sand 0.143 4.68 1.06 12.65 52.51 29.11

Notes:

bgs = below ground surface.
mm = millimeter.

% = percent.

@ Based on mean from Trask.

Apex Companies, LLC



Table 23

Summary of Organic Carbon Data Eastern Parcel

Former ChemOil Refinery
Signal Hill, California

Sample Total Organic Fraction
SamF"e Date Depth Carbon Organic Carbon
Location Sampled
feet bgs mg/kg a/g
EAST PARCEL
TP-25 3/13/2018 5.3 1,181 1.18E-03
TP-27 3/13/2018 5.5 107 1.07E-04
TP-29 3/13/2018 5.0 3,565 3.56E-03
Notes:

bgs = below ground surface.
mg/kg = milligram per kilogram
g/g = gram per gram

Apex Companies, LLC




Table 24 Exposure Point Concentrations, Slope Factors and Reference Doses - Eastern Parcel

SOIL MATRIX ANALYTE | MAX mg/kg|9o5UCL mgikg SFo IUR RfDo RfCi
TPH-g 4,999 NA 4.00E-03 | 3.00E+01
TPH-d 13,030 NA 4.00E-03 | 3.00E+00
n-butylbenzene 1.19 NA 5.00E-02 | 2.00E+02
sec-butylbenzene 4.76 NA 1.00E-01 | 4.00E+02
tert-butylbenzene 0.281 NA 1.00E-01 | 4.00E+02
ethylbenzene 0.0594 NA 1.10E-02 | 2.50E-06 | 1.00E-01 | 1.00E+03
isopropylbenzene 4.02 NA 1.00E-01 | 4.00E+02
naphthalene 9.08 NA 3.40E-05 | 2.00E-02 | 3.00E+00
toluene 0.136 NA 8.00E-02 | 5.00E+00
o-xylene 0.0458 NA 2.00E-01 | 1.00E+02
Acenaphthene 0.221 NA 6.00E-02 | 2.40E+02
Chrysene 1.59 NA 1.00E-03 | 6.00E-07
Fluoranthene 0.036 NA 4.00E-02
Fluorene 0.387 NA 4.00E-02 | 1.60E+02
Naphthalene 1.19 NA 3.40E-05 | 2.00E-02 | 3.00E-03
Phenanthrene 1.95 NA
Pyrene 1.95 NA 3.00E-02 | 1.20E+02
antimony 1 0.625 4.00E-04
arsenic 18 9.554 9.50E+00 | 3.30E-03 | 3.60E-06 | 1.50E-02
barium 450 120.8 2.00E-01 | 5.00E-04
cobalt 14 8.781 9.00E-03 | 3.00E-04 | 6.00E-06
chromium 40 20.32 1.50E+00
hexavalent chromium 0.067 0.0488 5.00E-01 | 8.40E-02 | 3.00E-03 | 1.00E-04
copper 48 16.92 4.00E-02
mercury 3 0.447 1.60E-04 | 3.00E-02
molybdenum 0.5 0.433 5.00E-03
nickel 64 16.64 9.10E-01 | 2.60E-04 | 1.10E-02 | 1.40E-05
lead 100 18.05
thallium 2 1.262 1.00E-05
vanadium 120 40.98 5.00E-03 | 1.00E-01
zinc 200 48.04 3.00E-01
SOIL VAPOR ANALYTE MAX pg/im® [95UCL pg/m3
acetone 40 NA J&E model J&E model
chloroform 20 NA J&E model J&E model
chloromethane 43 NA J&E model J&E model
cyclohexane 280,000 NA J&E model J&E model
ethanol 17.0 NA
ethylbenzene 10,800 NA J&E model J&E model
heptane 180,000 NA
n-hexane 83,000 NA J&E model J&E model
toluene 88 NA J&E model J&E model
GROUNDWATER ANALYTE | MAX pg/L [95UCL pg/L
bis(2-chloroethyl)ether 1,500 NA J&E model J&E model
tert-butyl alcohol 220 NA
sec-butylbenzene 2 NA J&E model J&E model
isopropylbenzene 13 NA J&E model J&E model
naphthalene 65 NA J&E model J&E model
n-propylbenzene 13 NA J&E model J&E model
0-xylene 3 NA J&E model J&E model
May 31, 2018
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Table 24 Exposure Point Concentrations, Slope Factors and Reference Doses - Eastern Parcel

[SOIL VAPOR ANALYTE [ MAX pg/m* [95UCL pg/m3| | [ [ |
Notes:

95UCL calculated using ProUCL version 5.1.02

EPCs are highlighted

SFo = Slope Factor, oral route of exposure (mg/kg-day)™

IUR = inhalation unit risk factor, inhalation route of exposure (pg/m3)'1

RfDo = Reference Dose, oral route of exposure (mg/kg-day)

RfCi = Reference Concentration, inhalation route of exposure (ug/m°)

OEHHA (12-8-2016), DTSC SL tables (January 2018), USEPA RSL tables (November 2017)
HHRA Note 3 January 2018

Nickel refinery dust values

May 31, 2018 Mearns Consulting LLC



Table 25
Estimated Risks and Hazards - Residential Eastern Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil
TPH-g 2.27E+01 | 1.175E-07
TPH-d 5.93E+01 | 3.062E-06
n-butylbenzene 4.33E-04 | 4.195E-12
sec-butylbenzene 8.66E-04 | 8.39E-12
tert-butylbenzene 5.11E-05 | 4.953E-13
ethylbenzene 1.13E-09 1.08E-05
isopropylbenzene 7.32E-04 | 7.09E-12
naphthalene 8.26E-03 | 2.132E-09
toluene 2.97E-05
0-xylenes 4.17E-06 | 3.23E-08
Acenaphthene 7.18E-05 | 6.49E-13
Chrysene 3.39E-09 6.25E-14
Fluoranthene 1.83E-05
Fluorene 1.96E-04 | 1.71E-12
Naphthalene 2.02E-11 1.21E-03 | 2.80E-07
Pyrene 1.31E-03 | 1.15E-11
antimony 3.60E-02
hexavalent chromium 4.82E-08 3.68E-10 3.12E-04 | 4.72E-07
molybdenum 1.44E-03
thallium 2.88E+00
soil vapor (MAX EPC)

acetone 1.10E-06
chloroform 1.20E-07 1.40E-04
chloromethane 4.60E-04
cyclohexane 3.40E-02
ethylbenzene 6.50E-06 7.00E-03
n-hexane 8.10E-02
toluene 2.10E-04

groundwater
bis(2-chloroethyl) ether 1.10E-05
sec-butylbenzene 5.30E-05
isopropylbenzene (cumene) 5.30E-04
naphthalene 5.10E-07 1.30E-02
n-propylbenzene 1.90E-04
o0-xylene 2.50E-04
Sum Risk = 1.82E-05 5.27E-08 1.81E-05
Sum Hazard = 85 84.96 1.37E-01

May 31, 2018 Mearns Consulting LLC



Table 26
Estimated Risks and Hazards - Construction Eastern Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil

TPH-g 1.22E+01 | 4.196E-08
TPH-d 3.17E+01 | 1.094E-06
n-butylbenzene 2.32E-04 | 1.498E-12
sec-butylbenzene 4.64E-04 | 2.997E-12
tert-butylbenzene 2.74E-05 | 1.769E-13
ethylbenzene 6.47E-11 5.78E-06
isopropylbenzene 3.92E-04 | 2.53E-12
naphthalene 4.42E-03 | 7.614E-10
toluene 1.59E-05
0-xylenes 2.23E-06 | 1.15E-13
Acenaphthene 4.47E-05 | 2.32E-13
Chrysene 2.05E-10 3.43E-15
Fluoranthene 1.14E-05
Fluorene 1.22E-04 | 6.09E-13
Naphthalene 1.11E-12 7.52E-04 | 9.99E-08
Pyrene 8.13E-04 | 4.09E-12
antimony 1.13E-02
hexavalent chromium 1.34E-09 2.02E-11 8.82E-05 | 1.69E-07
molybdenum 4.53E-04
thallium 9.07E-01
Sum Risk = 1.63E-09 1.61E-09 | 2.14E-11
Sum Hazard = 43 44.82 1.41E-06

May 31, 2018
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Table 27
Estimated Risks and Hazards - Commercial Eastern Parcel

ANALYTE RISKo RISKi HAZARDo|HAZARD:i
soil

TPH-g 2.36E+00 | 2.10E-08
TPH-d 6.15E+00 | 5.47E-07
n-butylbenzene 4.50E-05 | 7.49E-13
sec-butylbenzene 8.99E-05 | 1.50E-12
tert-butylbenzene 5.31E-06 | 8.84E-14
ethylbenzene 4.41E-10 1.12E-06
isopropylbenzene 7.59E-05 | 1.27E-12
naphthalene 8.58E-04 | 3.81E-10
toluene 3.08E-06

0-xylenes 4.33E-07 | 5.77E-09
Acenaphthene 8.50E-06 | 1.16E-13
Chrysene 1.37E-09 4.46E-14

Fluoranthene 2.16E-06

Fluorene 2.33E-05 | 3.05E-13
Naphthalene 1.44E-11 1.43E-04 | 4.99E-08
Pyrene 1.55E-04 | 2.05E-12
antimony 2.40E-03

hexavalent chromium 1.03E-08 2.63E-10 1.91E-05 | 8.44E-08
molybdenum 9.59E-05

thallium 1.92E-01

soil vapor (MAX EPC)
acetone 1.40E-07
chloroform 1.40E-08 1.70E-05
chloromethane 5.50E-05
cyclohexane 4.00E-03
ethylbenzene 7.50E-07 8.40E-04
n-hexane 9.60E-03
toluene 0.00
groundwater

bis(2-chloroethyl) ether 1.30E-06
sec-butylbenzene 6.30E-06
isopropylbenzene (cumene) 6.30E-05
naphthalene 5.80E-08 | 1.60E-03
n-propylbenzene 1.40E-03
o-xylene 3.00E-05
Sum Risk = 7.76E-07 1.21E-08 | 7.64E-07

Sum Hazard =9 8.71 1.76E-02

May 31, 2018 Mearns Consulting LLC



Table 28 - Summary of Risks and Hazards - Eastern Parcel

Receptor Populations
Commercial Worker | Construction Worker | Residential
Hazard Index 9 43 85
> Risk 7.76E-07 1.63E-09 1.82E-05

Notes:
Hazard Index Residential & Commercial = J&E model results + estimated hazards due to inhalation, ingestion and dermal contact of constituents in soil

SRisk Residential & Commercial = J&E model results + estimated risks due to inhalation, ingestion and dermal contact of constituents in soil

May 31, 2018 Mearns Consulting LLC
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Summary of Monitoring Well
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1 1 1

Well ID Scr?ﬁg:ﬁb'gg“’a'

BMW-1 1227
BMW-2 9-24'
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MW-3 4171

MW-8 20'-50" L
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MW-13 10|-25' $ % | e~
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/
1
1

E1A
)
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Raymond Tract
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GW-28

<50

LEGEND
Bm = mm Site Boundary
MW-16
-Q- Groundwater Monitoring Well Locations
® AN-01 Grab Groundwater Sample Locations,
APEX, 2017
SB-2
® Grab Groundwater Sample Locations,
GW-29 Tetratech, 2006
L 2 Grab Groundwater Sample Locations,
Geosyntec, 2012. Samples Collected for First
Encountered Groundwater.
| 40 [35,000
Depth TPHg Concentration
in feet bgs in ug/L
bgs Below Ground Surface
Hg/L Micrograms per Liter
<50 Indicated Compound Not Detected at
Concentration at or Above the Laboratory
Reporting Limit Shown
NS Not Sampled
SME Subsurface Metabolism Enhancement
_— Isoconcentration Contour,
Dashed Where Inferred
@ Area of Observed or Suspected LNAPL
Concentrations > 100 pg/L
Concentrations > 1,000 pg/L
Concentrations > 10,000 pg/L
- Concentrations > 100,000 pg/L
Note:

1. Locations sampled during Quarter 4, 2016 unless otherwise
indicated.

2.With the exception of MW-20, monitoring wells were sampled by
Ami Adini & Associates.

3. OSBI was advanced and sampled prior to installation of the SME
barrier. Results no longer representative are not shown.
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Summary of Monitoring Well

Screened Intervals
1 1 1
Well ID Scr?,fgeefb'ggwal

BMW-1 12'-27"
BMW-2 9'-24'
BMW-3 9'-24'
BMW-4 9'-24'
BMW-5 8'-23'
BMW-6 9'-24'
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BMW-9 18'-33'
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BMW-11 23'-39'
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5 L 2
Residential
E 20th St
GW-27

1]

——— W

Parking Lot

L]

[V

41" 66,000
54' | 3,200 |
SB-1
@
NS

GW-23

GW-26¢
270

—

| E1A

NS

Rayménd Tract
- Parcels

LEGEND
N NN

MW-16

bgs
Hg/L
<0.50
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Note:

Site Boundary
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Grab Groundwater Sample Locations,
APEX, 2017

Grab Groundwater Sample Locations,
Tetra Tek, 2006. Samples Collected for First
Encountered Groundwater.

Grab Groundwater Sample Locations,
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©
Depth TPHd Concentration
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Indicated Compound Not Detected at
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Reporting Limit Shown
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Subsurface Metabolism Enhancement

Isoconcentration Contour,
Dashed Where Inferred

Area of Observed or Suspected LNAPL

Concentrations > 100 pg/L
Concentrations > 1,000 ug/L
Concentrations > 10,000 pg/L
Concentrations > 100,000 pg/L

1. Locations sampled during Quarter 4, 2016 unless otherwise

indicated.

2.With the exception of MW-20, monitoring wells were sampled by
Ami Adini & Associates.

3. OSBI was advanced and sampled prior to installation of the
SME barrier. Results no longer representative are not shown.
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(Tetratech, 2006)
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Concentration at or Above the Laboratory
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* Data Not Used in Contouring due to Proximity
of SME System Which Began Operation After
Collection of Samples
bgs Below Ground Surface
ND Not Detected
NS Not Sampled

Isoconcentration Contour,
Dashed Where Inferred

Concentrations > 909 ug/m?®

0 Concentrations > 10,000 pg/m?

ug/m? Micrograms per Cubic Meter

Note:

1. Concentration of benzene in micrograms per cubic meter (ug/m?)

2. 909 pg/m? = Site-specific soil vapor screening level for
commercial/industrial land use.
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== 5 m mw Site Boundary
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Groundwater Monitoring Well Locations
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A Existing Nested Soil Vapor Monitoring Point
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AN-06 (Sampled at 5 foot bgs)
a Existing Shallow Soil Vapor Monitoring Point
(5 foot bgs)
TP-1
[ ] New Shallow Temporary Vapor Monitoring Point

(Approximate Locations; 5 foot bgs)Notes 1.2

Note 1 New Shallow Temporary Vapor Monitoring
Points Were Installed From March 16-20, 2018
in a 100'x100' Grid

Note 2 TP-21 and TP-23 Were Set at 4' to 4.5' Due
To Subsurface Conditions Encountered
During Air Knife Activities

Note 3 Methane Concentration Measured in %

Note 4 Methane Concentration Was Measured in the
Field Using a Landtec GEM-2000.
Concentration May Be High Due to False
Positives Associated With Elevated Petroleum
Concentrations.

78.1/82.6

ethane Concentration Sampled on 3/30/18N°te 3:4

Methane Concentration Sampled on 3/29/18

Note 3,4

Suspected Area With Elevated Methane
Concentrations (greater than 0.5%) at 4 to 5

Feet BGS
BGS Below Ground Surface

% Percent by Volume
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<0.1 Not detected at 0.1%

> Over Instrument Calibration Range
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Table A-4
Summary of Analytical Results for Total Petroleum Hydrocarbons (TPH) in Soil, East Parcel
Former ChemOil Refinery
Signal Hill, California

Sample TPHg TPHd U. S. EPA Method 8015 - TPH Total TPH'
s - Sample C06-C08 | C08-C10 | C10-C12 | C12-C14 | C14-C16 | C16-C18 | C18-C20 | C20-C22 | C22-C24 | C24-C26 | C26-C28 | C28-C32| C32-C34 | C34-C38 | C38-C40 | C40-C44 | Total C5-C12 C13-C22 C23-C44
ample ID Consultant Data Qualifiers Depth
Date (Note 2) (Note 3) (Note 4)
feet bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Depth Range: 0 to 10 feet bgs
B-1 EEI (a) (b) (c) 1988 2 -- -- -- - -- - -- - -- - -- - -- - -- - -- - - - - -
B-1 EEI (a) (b) (c) (d) 1988 10 -- ND<10 - - - - - - - - - - - - - - - - - - - -
B-2 EEI (a) (b) (c) 1988 2 -- -- -- - -- - -- - -- - -- - -- - -- - -- - - - - -
B-2 EEI (a) (b) (c) 1988 10 -- 11,000 * -- - -- - -- - -- - -- - -- - -- - -- - - - - -
B-3 EEI (a) (b) (c) 1988 2 2,000 -- -- - -- - -- - -- - -- - -- - -- - -- - - - - -
B-3 EEI (a) (b) (c) 1988 10 -- 1,100 -- - -- - -- - -- - -- - -- - -- - -- - - - - -
B-3 EEI (a) (b) (c) 1988 10 -- 410 * -- - -- - -- - -- - -- - -- - -- - -- - - - - -
110-95-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 13 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 13 ND<1 ND<1 6.5
110-95-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 8.8 ND<1 ND<1 ND<1 2.6 ND<1 11 ND<1 ND<1 11.4
110-95-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
125-310-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 11 14 27 24 24 25 7.4 11 ND<1 ND<1 143 ND<1 25 104.9
125-310-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 15 ND<1 ND<1 1.9 ND<1 ND<1 ND<1 ND<1 17 ND<1 ND<1 9.4
125-310-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
180-75-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
180-75-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
180-75-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
200-310-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 15 ND<1 ND<1 1.9 ND<1 ND<1 ND<1 ND<1 17 ND<1 ND<1 9.4
200-310-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
200-310-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
204-95-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 - ND<20 | ND<20 | ND<20 | ND<20 | ND<20 | ND<20 | ND<20 42 91 180 240 450 270 220 430 200 2,123 ND<20 42 2,036
204-95-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 14 ND<1 ND<1 ND<1 3.0 4.8 22 ND<1 ND<1 21.8
204-95-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 -- ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 28 ND<1 ND<1 ND<1 4.0 2.1 34 ND<1 ND<1 34.1
30-195-1 TSG (a) (b) (c) (d) (e) (g) 1999 1 24 - ND<10 | ND<10 [ ND<10 | ND<10 | ND<10 | ND<10 | ND<10 [ ND<10 | ND<10 | ND<10 | ND<10 | ND<10 [ ND<10 | ND<10 | ND<10 | ND<10 | ND<10 ND<10 ND<10 ND<10
30-195-5 TSG (a) (b) (c) (d) (e) (g) 1999 5 30 - ND<1 6.3 3.0 ND<1 ND<1 3.5 3.9 1.8 1.2 ND<1 71 ND<1 1.1 ND<1 ND<1 ND<1 28 9.3 9.2 8.8
30-195-10 TSG (a) (b) (c) (d) (e) (g) 1999 10 8.8 -- ND<1 6.1 1.3 ND<1 ND<1 5.3 6.9 2.8 2.9 1.7 2.1 ND<1 ND<1 ND<1 ND<1 ND<1 29 7.4 15.0 5.3
70-70-1 TSG (a) (b) (c) (d) (e) 1999 1 10 -- ND<20 | ND<20 [ ND<20 | ND<20 510 820 650 320 220 260 590 960 550 470 700 240 6,290 ND<20 2,300 3,880
70-70-5 TSG (a) (b) (c) (d) (e) 1999 5 7.2 -- ND<10 | ND<10 [ ND<10 50 310 270 170 59 76 53 56 110 85 52 74 22 1,387 ND<10 834 490
70-70-10 TSG (a) (b) (c) (d) (e) 1999 10 370 -- ND<10 230 310 580 2,300 2,300 1,300 350 290 470 570 890 470 400 550 170 11,180 830 6,540 3,665
75-195-1 TSG (a) (b) (c) (d) (e) 1999 1 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 10 ND<1 ND<1 7 ND<1 ND<1 ND<1 ND<1 17 ND<1 ND<1 12
75-195-5 TSG (a) (b) (c) (d) (e) 1999 5 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 10 ND<1 7.7 ND<1 ND<1 ND<1 2.0 1.1 21 ND<1 ND<1 15.8
75-195-10 TSG (a) (b) (c) (d) (e) 1999 10 ND<1 - ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1
B-6-1 TEC (a) (b) (c) 2001 1 -- 45 - - - - - - - - - - - - - - - - - - - -
B-6-10 TEC (a) (b) (c) 2001 10 -- 10 -- - -- - -- - -- - -- - -- - -- - -- - -- - - --
B-8-1 TEC (a) (b) (c) 2001 1 -- 46 - - - - - - - - - - - - - - - - - - - -
B-9-1 TEC (a) (b) (c) 2001 1 -- 220 -- - -- - -- - -- - -- - -- - -- - -- - -- - - -
E1B Tetra Tech 06/01/06 5 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
E1C Tetra Tech 06/01/06 5 - - - - - - - - - - - - - - - - - - - 94 201 92
E3A Tetra Tech 06/01/06 10 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
E5 Tetra Tech 06/01/06 5 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
E5 Tetra Tech 06/01/06 10 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
Depth Range: Greater than 10 feet bgs
70-70-15 TSG (a) (b) (c) (d) (e) 1999 15 370 -- 66 980 2,200 3,300 2,900 2,400 1,700 860 1,200 910 720 740 120 350 88 78 18,612 4896 9,510 3,606
70-70-20 TSG (a) (b) (c) (d) (e) 1999 20 760 -- ND<5 1,800 3,300 8,100 4,300 3,400 2,700 1,400 1,800 1,100 1,300 960 210 480 93 120 31,063 9150 15,850 5,163
70-70-25 TSG (a) (b) (c) (d) (e) 1999 25 ND<1 - ND<1 1.2 4.7 11 10 9.1 12 11 16 11 12 8.6 3.7 5.4 2.5 ND<1 118 11.4 47.6 51.2
B-2-40 TEC (a) (b) (c) (d) 2001 40 -- ND<10 - - - - - - - - - - - - - - - - - - - -
B-9-15 TEC (a) (b) (c) 2001 #VALUE! - 27 -- - - - - - -- - -- - -- - -- - -- - -- - - -
B-9-20 TEC (a) (b) (c) 2001 20 -- 17 -- - -- - -- - -- - -- - -- - -- - -- - - - - -
E1B Tetra Tech 06/01/06 15 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
E1B Tetra Tech 06/01/06 25 - - - - - - - - - - - - - - - - - - - 5.72 7.59J 5.04J
E1C Tetra Tech 06/01/06 15 - - - - - - - - - - - - - - - - - - - 1,829 2,540 2,162
E1C Tetra Tech 06/01/06 25 - - - - - - - - - - - - - - - - - - - 4,999 13,030 8,238
E5 Tetra Tech 06/01/06 15 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
E5 Tetra Tech 06/01/06 20 - - - - - - - - - - - - - - - - - - - ND<4.5 ND<25 ND<48
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Summary of Analytical Results for Total Petroleum Hydrocarbons (TPH) in Soil, East Parcel
Former ChemOil Refinery
Signal Hill, California

Notes:

mg/kg = milligrams per kilogram.

bgs = below ground surface.

U.S. EPA = United States Environmental Protection Agency.

TPH = Total Petroleum Hydrocarbons.

TPHg = total petroleum hydrocarbons as gasoline.

TPHd = total petroleum hydrocarbons as diesel.

ND = not detected.

ND< = less than the laboratory reporting limit in data from Tetra Tech, 2006 samples or analytical detection limit in data from Testa, 2001.
* = Carbon range C8-C30

Consultant listed is the consultant that collected the data. Data from EEI, TSG, and TEC are recorded from TEC, 2001 report.
EEI = Engineering Enterprises, Inc.

TSG = The Source Group, Inc.

TEC = Testa Environmental Corporation

-- = sample not analyzed for compound.

- = Data not presented herein. Refer to Tetra Tech, 2006.

" For use in the risk assessment, laboratory analytical results for carbon data within the specific TPH carbon ranges were summed to represent a total TPH value for each carbon range.

2TPH (C5-C12) was calculated based on summing detected results from C6-C8, C8-C10, and C10-C12.

3TPH (C13-C22) was calculated based on summing detected results of one half C12-C14 and the results between C14 and C22.

4TPH (C23-C44) was calculated based on summing the results of one half C22-C24 and the results between C24 and C44.

Data qualifiers from TEC, 2001:

a) Sample date is unknown. The date listed is the date reported.

b) Table 5-3 in TEC, 2001 does not indicate the whether this is soil or groundwater data. The table is inferred to be soil data based on the report text.
c) Table 5-3 in TEC, 2001 does not indicate what units these data are presented in. Units are inferred from the report text.

d) <1 was not defined in this table. All <1 symbols were assumed to indicate "not detected above the analytical detection limit".

e )The sum totals of TPH presented in TEC, 2001 did not sum up and were recalculated for this report.

f) The carbon ranges for TPHg and TPHd were not defined except where indicated.

(g) TSG boring 130-195 is not shown on any figure in TEC, 2001. It is assumed to be boring 130-95 on all figures in TEC, 2001.

References:

TEC. 2001. Report on Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.
Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-5
Summary of Analytical Results for Volatile Organic Compounds (VOCs) in Soil, East Parcel
Former ChemOil Refiney
Signal Hill, California

U.S. EPA Method 8260B - VOCs
© 2 2 2
& 8 8 2 8 ¢ 3
Data Sample |Sample % g § § ﬁ E % % E
= - =2 >
Sample D | Consultant Qualifiers Date | Depth g §. g‘ %‘ é 2 g % x
] 3 7] [ = ° 3 = £
a o £ & g z 2
€ b 2 o
feet bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Depth Range: 0 to 10 feet bgs
B-1 EEI (a) (b) (c) 1988 2 - - - - - - - -
B-1 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-2 EEI (a) (b) (c) 1988 2 - - - - - - - - -
B-2 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 2 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 10 - - - - - - - - -
110-95-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
110-95-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
110-95-10_|TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-1  |TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-5__|TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-10 |TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-10 _|TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-1  |TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-5__|1SG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-10 |TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-10 _|1SG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
30-195-1 TSG (@) (b) (c) (e) | 1999 1 ND<0.005 - - - 0.017 - - ND<0.005 0.014
30-195-5 _ |TSG (a) (b) () (e) | 1999 5 ND<0.005 - - - 0.52 - - 0.0068 0.13
30-195-10 [TSG (@) (b) (c) (e) | 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
70-70-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - 0.024 - - ND<0.005 0.045
70-70-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - 0.013 - - ND<0.005 0.058
70-70-10__ |TSG (a) (b) (¢) 1999 10 0.057 - - - 0.82 - - 0.29 3.4
75-195-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
751955 |1SG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
75-195-10  [TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-6-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-6-10 TEC (a) (b) (c) 2001 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-8-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-9-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
Depth Range: Greater than 10 feet bgs
E1B Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 [ ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E1C Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 | ND<0.005 | ND<0.005 0.0088 J ND<0.005 0.0050 J ND<0.002 [ ND<0.002
E3A Tetra Tech 06/01/06 10 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E5 Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E5 Tetra Tech 06/01/06 10 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
70-70-15___|TSG (@) (b) (©) 1999 15 ND<0.005 - - - 0.33 - - 0.33 4.2
70-70-20 TSG (a) (b) (c) 1999 20 ND<0.005 - - - 0.25 - - 0.80 8.1
70-70-25 _ |TSG (a) (b) (c) 1999 25 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-2-40 TEC (a) (b) (c) (d) | 2001 40 ND<0.005 5.1 10 - ND<0.005 - - ND<0.005 7.2
B-9-15 TEC (a) (b) (c) 2001 15 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-9-20 TEC (a) (b) (c) 2001 20 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
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Table A-5

Summary of Analytical Results for Volatile Organic Compounds (VOCs) in Soil, East Parcel

Former ChemOil Refiney
Signal Hill, California

U.S. EPA Method 8260B - VOCs
® 2 2 2
& 8 8 2 8 ¢ 3
2 8 5 5 2 5 s 2 5
] o
Sample ID | Consultant Da.t.a Sample |Sample N 3 £> é g 5; S 2 2
Qualifiers Date | Depth S S, £ £ 2 2 = 3 o
@ 5 @ @ 2z o 3 = g
@ 8 < 7 g 2 kS
€ b 2 o
feet bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
E1B Tetra Tech 06/01/06 15 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E1B Tetra Tech 06/01/06 25 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E1C Tetra Tech 06/01/06 15 ND<0.012 1.100 3.100 0.175 ND<0.012 2.600 4.320 0.114 ND<0.012
E1C Tetra Tech 06/01/06 25 ND<0.012 1.190 4.760 0.281 0.0594 J 4.020 9.080 0.136 0.0458 J
E5 Tetra Tech 06/01/06 15 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E5 Tetra Tech 06/01/06 20 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 [ ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.002 | ND<0.002

Notes:

mg/kg = milligram per kilogram.

bgs = below ground surface.

U.S. EPA = United States Environmental Protection Agency.

VOCs = volatile organic compounds.

ND = not detected.

ND< = less than the laboratory reporting limit in data from Tetra Tech, 2006 samples or analytical detection limit in data from TEC, 2001.
Consultant listed is the consultant that collected the data. Data from EEI, TSG, and TEC are recorded from TEC, 2001 report.
EEI = Engineering Enterprises, Inc.

TSG = The Source Group, Inc.

TEC = Testa Environmental Corporation

-- = sample not analyzed for compound.

J = analyte was detected; however, analyte concentration is an estimated value between the method detection limit and the practical quantitation limit.

Data qualifiers from TEC, 2001:
(a) Sample date is unknown. The date listed is the date reported.

(b) The analytical method for benzene, toluene, ethylbenzene and xylenes (BTEX) is unknown for all samples reported in TEC, 2001. Table 5-1 lists the method for as U.S. EPA Method 8020; however, the report

text states the method is U.S. EPA Method 8260B. It is assumed the analytical method used is U.S. EPA Method 8260B.

(c) The analytical method for n-Butylbenzene and sec-butylbenzene are unknown. The report text indicates the analytical method for VOCs is U.S. EPA Method 8260 for all samples collected by TEC, 2001, so it is

assumed that this is the actual analytical method used to analyze VOCs.

(d) Two concentrations are listed for xylenes in sample B-2-40. The higher concentration was assumed to be correct and is listed in this table.

(e )TSG boring 130-195 is not shown on any figure in TEC, 2001. It is assumed to be boring 130-95 on all figures in TEC, 2001.
References:
TEC. 2001. Report on Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.

Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-6

Summary of Analytical Results for Polycyclic Aromatic Hydrocarbons (PAHs) in Soil, East Parcel
Former ChemOil Refinery
Signal Hill, California

U.S. EPA Method 8270C - PAHs
[
[] c
2 @ 2 & e
[ @ S o 3] >
< (] < Qo
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ﬂc’ 8 P c ) c c ©
. ) © c © [ © - o o
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© © © ) o o <) <) ) c o 2 2 e e <
c c < N N N N N > o H 5 H < c °
@ [ =] c c [ c [ 2 o [ =
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feet bgs mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg
E1B 6/1/2006 5 - - - - - - - - - - - - - - - -
E1B 6/1/2006 15 - - - - - - - - - - - - - - -
E1B 6/1/2006 25 - - - - - - - - - - - - - - - -
E1C 6/1/2006 5 - - - - - - - - - - - - - - - -
E1C 6/1/2006 15 0.221 ND ND ND ND ND ND ND 1.59 ND 0.036 | 0.387 ND 1.19 1.95 1.95
E1C 6/1/2006 25 - - - - - - - - - - - - - - - -
E3A 6/1/2006 10 - - - - - - - - - - - - - - - -
E5 6/1/2006 5 - - - - - - - - - - - - - - - -
E5 6/1/2006 10 - - - - - - - - - - - - -- - -- --
E5 6/1/2006 15 - - - - - - - - - - - - - - - -
E5 6/1/2006 20 - - - - - - - - - - - - -- - -- --
Notes:
mg/kg = milligram per kilogram.
ft bgs = feet below ground surface.
PAHs = Polycyclic aromatic hydrocarbons.
U.S. EPA = United States Environmental Protection Agency.
ND = Not detected at laboratory reporting limit. See Tetra Tech, 2006 for laboratory reporting limit.
-- = Not analyzed.
References:
Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-7

Summary of Analytical Results for Metals in Soil, East Parcel

Former ChemOQil Refinery
Signal Hill, California

U.S. EPA Method 6010B - Metals
£
Sample ID Consultant| _ D3ta | Sample | Sample | 2 g 2 = £ £ 3 s 3 o 3 £ € S = T 2
Qualifiers Date Depth = & S E S o 8 5] 4 o 2 > % P 8 c N
< < @ S 5 © = 3 » = S
feet bgs | mag/kg mag/kg | mg/kg mg/kg mag/kg mg/kg | mg/kg | ma/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg | mg/kg
Depth Range: 0 to 10 feet bgs
B-1-1 TEC (a) (b) (c) (d) [ 2001 1 0.50 4.5 50 ND<0.15| ND<0.15 10 4.0 8.0 2.0 ND<0.10 | ND<0.25[ 5.0 ND<0.25|ND<0.15| 0.42 17 23
B-1-5 TEC (a) (b) (c) (d) [ 2001 5 0.50 13 92 ND<0.15| ND<0.15 20 11 21 4.0 ND<0.10| 0.36 17 ND<0.25|ND<0.15| 0.50 46 46
B-1-10 TEC (a) (b) (c) (d) [ 2001 10 0.50 12 86 ND<0.15| ND<0.15 20 10 19 ND<0.25 3.0 ND<0.25 17 ND<0.25|ND<0.15| 0.50 38 Y
B-2-1 TEC (a) (b) (c) (d) [ 2001 1 1.0 9.5 120 | ND<0.15|ND<0.15 40 7.0 48 100 -- 0.50 64 ND<0.25| ND<0.15( 0.50 120 200
B-2-5 TEC (a) (b) (c) (d) [ 2001 5 0.50 10 450 |ND<0.15[ND<0.15 18 10 15 3.0 0.11 ND<0.25 18 ND<0.25| ND<0.15 1.0 31 38
B-2-10 TEC (a) (b) (¢) (d) [ 2001 10 0.50 8.0 56 ND<0.15|ND<0.15[ 8.5 4.5 9.0 1.5 ND<0.10 | ND<0.25| 7.5 ND<0.25|ND<0.15( 0.33 20 27
B-3-1 TEC (a) (b) (¢) (d) [ 2001 1 0.39 5.0 58 ND<0.15|ND<0.15[ 9.5 4.5 8.0 1.5 ND<0.10| 0.33 6.0 ND<0.25|ND<0.15( 0.50 18 22
B-3-5 TEC (a) (b) (¢) (d) [ 2001 5 0.50 12 100 | ND<0.15|ND<0.15 19 10 16 3.0 ND<0.10| 0.41 14 ND<0.25| ND<0.15 1.0 41 41
B-3-10 TEC (a) (b) (c) (d) | 2001 10 1.0 16 150 | ND<0.15|ND<0.15 25 12 26 4.5 ND<0.10| 0.50 20 ND<0.25| ND<0.15 1.5 48 48
B-4-1 TEC (a) (b) (c) (d) | 2001 1 0.50 10 76 ND<0.15| ND<0.15 18 8.0 16 3.0 ND<0.10| 0.36 12 ND<0.25| ND<0.15 1.0 36 41
B-4-5 TEC (@) (b) (c) (d) | 2001 5 0.50 18 90 ND<0.15| ND<0.15 28 13 31 4.5 ND<0.10| 0.50 22 ND<0.25 | ND<0.15 2.0 53 56
B-4-10 TEC (a) (b) (c) (d) | 2001 10 ND<0.25| 4.5 44 ND<0.15| ND<0.15( 8.0 4.0 7.5 1.0 ND<0.10| 0.26 6.5 [ND<0.25]|ND<0.15[ND<0.25 16 23
B-5-1 TEC (a) (b) (c) (d) | 2001 1 0.50 4.5 54 ND<0.15| ND<0.15 10 4.5 7.0 2.0 ND<0.10| 0.42 6.0 ND<0.25| ND<0.15 1.0 17 24
B-5-5 TEC (@) (b) (c) (d) [ 2001 5 0.50 9.0 73 ND<0.15| ND<0.15 15 8.0 12 2.5 ND<0.10| 0.50 12 ND<0.25 | ND<0.15 1.0 30 38
B-5-10 TEC (a) (b) (c) (d) | 2001 10 0.50 18 140 |ND<0.15[ND<0.15 32 13 31 5.5 0.12 0.50 23 ND<0.25 | ND<0.15 1.5 52 57
B-6-1 TEC (@) (b) (c)(d) | 2001 1 0.36 4.0 30 ND<0.15| ND<0.15 7.5 3.5 3.0 0.50 |ND<0.10| 0.35 5.5 |ND<0.25|ND<0.15|] 0.50 15 22
B-6-5 TEC (@) (b) (c) (d) | 2001 5 0.50 10 68 ND<0.15| ND<0.15 16 8.0 14 3.0 ND<0.10| 0.42 12 ND<0.25| ND<0.15 1.0 32 45
B-6-10 TEC (@) (b) (c) (d) | 2001 10 0.50 17 310 [ND<0.15]|ND<0.15 25 12 26 5.0 ND<0.10{ 0.50 20 ND<0.25[ND<0.15 1.0 48 48
B-7-1 TEC (@) (b) (c) (d) | 2001 1 0.45 5.0 56 ND<0.15[ ND<0.15] 9.0 4.5 7.5 3.0 ND<0.10{ 0.35 5.5 |ND<0.25|ND<0.15] 0.50 16 23
B-7-5 TEC (a) (b) (c) (d) | 2001 5 0.50 9.0 88 ND<0.15| ND<0.15 16 6.5 12 3.0 ND<0.10| 0.49 10 ND<0.25[ND<0.15| 0.50 27 38
B-7-10 TEC (@) (b) (c) (d) | 2001 10 1.0 18 98 ND<0.15[ ND<0.15 26 14 31 6.0 ND<0.10{ 0.50 22 ND<0.25[ ND<0.15 1.5 52 54
B-8-1 TEC (a) (b) (c) (d) | 2001 1 0.50 4.5 47 ND<0.15[ ND<0.15| 9.5 4.5 6.5 1.5 ND<0.10[ 0.49 4.5 | ND<0.25[ND<0.15] 0.50 17 22
B-8-5 TEC (a) (b) (c) (d) | 2001 5 0.50 12 73 ND<0.15[ ND<0.15 22 10 17 3.5 ND<0.10{ 0.42 15 ND<0.25[ ND<0.15 1.5 40 50
B-8-10 TEC (a) (b) (c) (d) | 2001 10 1.0 16 76 ND<0.15| ND<0.15 25 12 28 4.5 ND<0.10{ 0.50 20 ND<0.25[ ND<0.15 1.5 48 50
B-9-1 TEC (a) (b) (c) (d) | 2001 1 0.50 7.0 72 ND<0.15| ND<0.15 12 6.0 12 5.5 ND<0.10( 0.47 8.0 ND<0.25|ND<0.15| 0.50 22 39
B-9-5 TEC (a) (b) (c) (d) | 2001 5 1.0 9.0 84 ND<0.15| ND<0.15 16 7.5 12 3.0 ND<0.10( 0.46 11 ND<0.25[ND<0.15| 0.50 29 40
B-9-10 TEC (a) (b) (c) (d) | 2001 10 0.50 7.0 140 | ND<0.15[ND<0.15 10 7.0 12 3.0 ND<0.10| 0.37 10 ND<0.25 [ ND<0.15 1.0 19 26
Depth Range: Greater than 10 feet bgs
B-1-15 TEC (@) (b) (c) (d) [ 2001 15 0.41 5.0 54 ND<0.15|ND<0.15[ 5.5 3.6 6.0 1.0 ND<0.10 | ND<0.25[ 5.0 ND<0.25 | ND<0.15 [ ND<0.25 12 18
B-1-20 TEC (@) (b) (c) (d) [ 2001 20 ND<0.25| 3.0 15 ND<0.15|ND<0.15[ 5.0 1.5 1.5 0.50 |[ND<0.10|ND<0.25[ 2.5 ND<0.25|ND<0.15[ND<0.25| 9.5 10
B-1-25 TEC (a) (b) (c) (d) | 2001 25 ND<0.25| 5.0 22 ND<0.15|ND<0.15[ 7.0 3.5 3.0 0.50 |[ND<0.10| 0.50 4.5 ND<0.25 5.0 0.50 15 18
B-1-30 TEC (@) (b) (c) (d) [ 2001 30 ND<0.25| 5.0 24 ND<0.15|ND<0.15[ 8.0 3.0 3.5 0.50 ([ND<0.10| 0.37 4.5 ND<0.25|ND<0.15( 0.48 16 18
B-1-35 TEC (@) (b) (c) (d) [ 2001 35 0.42 10 26 ND<0.15|ND<0.15[ 7.0 3.5 6.5 1.0 ND<0.10| 0.50 5.0 ND<0.25|ND<0.15( 0.45 20 22
B-2-15 TEC (a) (b) (c) (d) | 2001 15 0.50 9.5 63 ND<0.15| ND<0.15 16 8.0 12 2.0 ND<0.10| 0.50 12 ND<0.25]| 0.50 1.0 32 36
B-2-20 TEC (a) (b) (c) (d) | 2001 20 0.38 6.0 50 ND<0.15| ND<0.15 10 6.0 10 1.5 ND<0.10| 0.44 8.0 ND<0.25|ND<0.15( 0.50 24 29
B-2-25 TEC (a) (b) (c) (d) | 2001 25 ND<0.25| 2.5 24 ND<0.15| ND<0.15[ 6.5 3.0 5.5 1.0 ND<0.10| 0.29 4.5 ND<0.25|ND<0.15( 0.25 12 16
B-2-30 TEC (a) (b) (c) (d) | 2001 30 0.47 8.0 35 ND<0.15| ND<0.15 9.0 4.5 4.5 1.0 ND<0.10| 0.30 5.5 ND<0.25|ND<0.15( 0.50 18 25
B-2-35 TEC (a) (b) (c) (d) | 2001 35 0.32 5.5 28 ND<0.15| ND<0.15( 8.0 4.5 4.0 0.50 |[ND<0.10| 0.34 5.0 ND<0.25|ND<0.15| 0.45 18 26
B-2-40 TEC (a) (b) (c) (d) | 2001 40 0.50 5.5 32 ND<0.15| ND<0.15 9.0 5.5 5.0 0.50 |[ND<0.10] 0.31 6.0 ND<0.25|ND<0.15( 0.50 20 30
B-3-15 TEC (a) (b) (c) (d)| 2001 15 0.39 3.5 38 ND<0.15|ND<0.15[ 6.5 3.5 6.0 1.0 ND<0.10| 0.27 5.5 |ND<0.25[ND<0.15| 0.36 14 16
B-3-20 TEC (a) (b) (c) (d) | 2001 20 0.43 5.5 50 ND<0.15| ND<0.15 10 5.5 10 1.5 ND<0.10 | ND<0.25( 8.0 ND<0.25| ND<0.15| 0.50 22 26
B-3-25 TEC (a) (b) (c) (d) | 2001 25 0.26 5.0 29 ND<0.15|ND<0.15[ 9.5 4.5 3.5 1.0 ND<0.10| 0.50 6.0 ND<0.25| ND<0.15| 0.50 16 25
B-3-33 TEC (a) (b) (c) (d) | 2001 33 0.42 8.0 34 ND<0.15| ND<0.15( 8.0 5.0 5.0 0.50 |[ND<0.10|ND<0.25| 5.5 |ND<0.25[ND<0.15]| 0.50 19 28
B-4-15 TEC (a) (b) (c) (d) | 2001 15 0.42 4.5 43 ND<0.15| ND<0.15( 9.0 4.5 7.0 3.0 ND<0.10| 0.46 5.0 ND<0.25| ND<0.15| 0.50 18 21
B-4-20 TEC (a) (b) (c) (d) | 2001 20 0.34 3.5 33 ND<0.15| ND<0.15( 6.0 2.5 5.5 1.0 ND<0.10| 0.29 4.0 ND<0.25 | ND<0.15 [ ND<0.25 13 14
B-4-25 TEC (a) (b) (c) (d) | 2001 25 0.38 4.0 36 ND<0.15|ND<0.15( 7.0 3.5 3.0 2.0 ND<0.10 | ND<0.25( 5.0 ND<0.25| ND<0.15( 0.50 14 20
B-5-15 TEC (a) (b) (c) (d) | 2001 15 0.45 6.0 82 ND<0.15| ND<0.15 10 6.0 11 1.5 ND<0.10 | ND<0.25 8.5 |ND<0.25[ND<0.15]| 0.50 21 29
B-5-20 TEC (a) (b) (c) (d) | 2001 20 ND<0.25 3.0 20 ND<0.15| ND<0.15 5.0 2.0 4.0 1.0 ND<0.10| 0.30 3.5 |ND<0.25|ND<0.15] 0.28 10 12
The Source Group, Inc.
Page 1 of 2 A Division of Apex Companies, LLC



Table A-7

Summary of Analytical Results for Metals in Soil, East Parcel

Former ChemOQil Refinery
Signal Hill, California

U.S. EPA Method 6010B - Metals
£
Sample ID Consultant Da.t:a Sample | Sample _§ g 2 = £ E 3 g ?} § 3 % g g 2 § E
Qualifiers Date Depth = » @ ey S o o o ° = 8 9 o = = S S
c < o ] ® s o o = > =z © n = 5
< o (&) IT) g (7] = >
feet bgs | mag/kg mag/kg | mg/kg mg/kg mag/kg mg/kg | mg/kg | ma/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg | mg/kg
B-5-25 TEC (a) (b) (c) (d) 2001 25 0.40 4.0 29 ND<0.15| ND<0.15 6.5 3.5 3.0 0.50 ND<0.10 0.38 4.5 ND<0.25| ND<0.15 0.41 14 20
B-6-15 TEC (a) (b) (c) (d) 2001 15 0.31 6.0 40 ND<0.15| ND<0.15 8.5 5.0 12 8.0 ND<0.10 0.26 8.0 ND<0.25[ND<0.15 0.49 18 28
B-6-20 TEC (a) (b) (c) (d) 2001 20 0.25 5.0 27 ND<0.15| ND<0.15 5.5 3.0 5.0 1.0 ND<0.10 | ND<0.25 3.5 ND<0.25 [ ND<0.15 0.34 12 14
B-6-25 TEC (a) (b) (c) (d) 2001 25 ND<0.25 3.0 23 ND<0.15| ND<0.15 7.0 2.0 3.5 1.5 ND<0.10 0.25 2.5 ND<0.25 [ ND<0.15 | ND<0.25 9.5 12
B-7-15 TEC (a) (b) (c) (d) 2001 15 0.46 7.5 61 ND<0.15| ND<0.15 11 6.5 15 2.5 0.12 0.40 10 ND<0.25[ND<0.15 0.50 24 32
B-7-20 TEC (a) (b) (c) (d) 2001 20 0.50 6.5 62 ND<0.15| ND<0.15 12 6.5 13 3.0 ND<0.10 0.26 9.5 ND<0.25[ND<0.15 0.50 24 31
B-7-25 TEC (a) (b) (c) (d) 2001 25 0.36 4.5 34 ND<0.15| ND<0.15 8.0 4.0 3.0 1.0 ND<0.10 0.30 55 ND<0.25[ND<0.15 0.47 15 20
B-8-15 TEC (a) (b) (c) (d) 2001 15 0.50 7.5 62 ND<0.15| ND<0.15 12 7.5 14 2.0 ND<0.10 | ND<0.25 11 ND<0.25[ND<0.15 1.0 26 37
B-8-20 TEC (a) (b) (c) (d) 2001 20 0.50 4.5 29 ND<0.15| ND<0.15 5.0 2.5 4.0 1.0 ND<0.10 | ND<0.25 3.5 ND<0.25 [ ND<0.15 | ND<0.25 12 13
B-8-25 TEC (a) (b) (c) (d) 2001 25 1.0 12 100 [ ND<0.15| ND<0.15 25 14 24 5.0 ND<0.10 0.37 20 ND<0.25[ND<0.15 1.5 32 62
B-9-15 TEC (a) (b) (c) (d) 2001 15 0.50 7.0 66 ND<0.15| ND<0.15 10 6.0 10 2.0 ND<0.10 0.38 8.5 ND<0.25[ND<0.15 0.50 22 26
B-9-20 TEC (a) (b) (c) (d) 2001 20 0.50 4.5 26 ND<0.15| ND<0.15 5.5 2.5 5.0 1.5 0.12 ND<0.25 3.5 ND<0.25 [ ND<0.15 0.31 12 14
Notes:

mg/kg = milligram per kilogram.

bgs = below ground surface.

U.S. EPA = United States Environmental Protection Agency.

ND = not detected.

ND< = less than analytical detection limit listed.
TEC = Testa Environmental Corporation
-- = sample not analyzed for compound.
Data qualifiers from TEC, 2001:

(a) Sample date is unknown. The date listed is the date reported.

(b) Table 5-2 in TEC, 2001 does not indicate the whether this is soil or groundwater data. The units listed on the table indicate this is groundwater data (milligrams per liter), but the report text indicates this table is soil data.
The table is inferred to be soil data based on the report text and the units are assumed to be milligrams per kilogram.
(c) The consultant is inferred from the report text and figures.

(d) No analytical method is listed on Table 5-2 in TEC, 2001. The report text lists the analytical method for soil as U.S. EPA Method 6010B; therefore, it is assumed this is the correct listed method.

References:

TEC. 2001. Report on Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.
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Table A-8

Summary of Soil Vapor Analytical Results - Volatile Organic Compounds, Northwest, Southwest and East Parcels

Former ChemOQil Refinery

Signal Hill, California
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w c c
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feet bgs pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m®
" P . " T
Site-Specific, Risk-Based Screening Level 909 60,703,429 12,565 3,089,871 7,513,217 7,513,217 113,307 1,006 3,089,871 85,410 429,320 1,122,976 1,116,790 1,116,790
Soil Vapor Commerical/lndustrial
NORTHWEST PARGEL
AN-04 T 1172017 | 5 [ 194,875.66 | 2,478,331.29 | 208,431.90 | 103,239.26 | 819,713.70 | 458,216.77 <43,063.80 | <62,00552 | <45202.09 | 167,149.28 | 93,399.18 | 955312.88 | 191,062.58 | 1,146,375.46
AN-06 [ 11772017 ] 5 | 271,548.06 | 2,099,697.34 28,255.15 | <29,496.93 | 393,462.58 | 634,453.99 <21,631.90 | <31452.76 | <22,611.04 | <29,496.93 | <29,49448 | <52107.98 | <26,053.99 | <78,161.97
AN-07 [ 1172017 | 5 [ <639 | <688 <868 | <983 | <820 |  <7.05 <7.21 [ <1048 | <754 | <983 | <983 | <1737 | <868 |  <26.05
ANO3 171712017 5 <6.39 <6.88 <8.68 <9.83 <8.20 <7.05 <7.21 <10.48 <7.54 <9.83 <9.83 <17.37 <8.68 <26.05
117/2017 5 (DUP) <6.39 <6.88 <8.68 <9.83 <8.20 <7.05 <7.21 <10.48 <7.54 <9.83 <9.83 <17.37 <8.68 <26.05
BT 5/30/2006 5 <820 — 2,100 — — — <820 — <820 4,300 <1,230 <1,640 <800 <2,460
5/30/2006 15 24,000 — 26,900 — — — <800 — <800 4,380 <1,200 10,300 <800 10,300
- 5/30/2006 5 242,000 _ 15,200 _ — _ <820 _ <820 <1,230 <1,230 <1,640 <820 <2,460
5/30/2006 19.5 230,000 — 108,000 — — — <800 — <800 <1,200 <1,200 <1,600 <800 <2,400
<B4 5/30/2006 5 10,100 _ 6,810 — — — 1,680 — <800 10,300 5,490 9,040 <800 9,040
5/30/2006 16.5 802,000 — 159,000 — — — <800 — 70,800 7,770 5,830 221,000 41,100 262,100
SOUTHWEST PARCEL
5/18/2006 15 3,400 - 31,900 - - - <800 - <800 2,490 1,720 <1,600 <800 <2,400
5/18/2006 15 2,500 — 22,300 — — — <800 — <800 3,460 3,370 <1,600 <800 <2,400
SB3 5/18/2006 15 2,940 — 48,400 — — — <800 _ <820 3,500 3,070 <1,600 <800 <2,400
5/30/2006 5 12,100 — 25,600 — — _ <820 — <820 <1,230 <1,230 <1,640 <800 <2440
5/30/2006 15 7,140 — 60,600 — — — <800 — <800 <1,200 <1,200 <1,600 <800 <2,400
EAST PARCEL
E1 | 67212006 | 15 | <796 | -- | 10,800 | -- -- | -- | <796 | -- <796 | <1,194 | <1,194 | <1,592 | <796 | <2,388

Notes:

VOCs measured by EPA Method TO-15.
ug/m3 = microgram per cubic meter.

DTSC SL= Department of Toxic Substances Control Screening Level (DTSC, 2016).

USEPA RSL= U.S. Environmental Protection Agency Regional Screening Level (USEPA, 2016).
<X.XX = Not detected at or above the indicated laboratory reporting limit.

NV = No published value.

ND = Not detected at laboratory reporting limit. See Tetra Tech, 2006 for laboratory reporting limit.

- = Not analyzed.

DUP = Duplicate sample.

Bold values were reported above laboratory detection limits.

Shaded and bold value exceeds Table 4-2: Summary of Soil Vapor Screening Levels - Site-Specific, Risk-Based Screening Levels - Commercial/lndustrial Scenario (Apex-SGl, 2017).

' Final Screening Level, Soil Vapor Commercial/Industrial is from Table 4-2: Summary of Soil Vapor Screening Levels, Site-Specific, Risk-Based Screening Levels - Commercial/Industrial Scenario (Apex-SGl, 2017

References:

The Source Group, Inc., a division of Apex Companies, LLC (Apex-SGl). 2017. Response Plan and Remedial Technology Evaluation, Former Chemoil Refinery, Signal Hill, California. June.

Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-12
Summary of Analytical Results for Volatile Organic Compounds (VOCs) in Groundwater, East Parcel
Former ChemOQil Refinery
Signal Hill, California

U.S. EPA U.S. EPA
Method 8015B Method 80208 U.S EPA Method 8260B - VOCs
2 o g g
s 5 g g
Sample B 2 2 % 2 % o g g
= < o o o o c 2 2
ID Consultant [S2MPle Date g 8 5 N S ® N . o 8 2 2
5 < & 3 S ] 2 =3 s ] © © o
= o > 3 > a e > & r 2 o E E 3 o
¢ g g s 5 & 3 g 2 £ 2 2 £ = > g
o T 8 g @ £ @ < s s o £ 3 g < " X =
I I p S £ @ o o z S 2 s a 3 ~ s & <
= = o o 2 < o 'S i L} <+ Z < A - - £ o
mg/L mg/L pg/L ug/L ug/L ug/L Mg/l pg/L pg/L Mg/l ug/L ug/L ug/L pg/L Mg/l pg/L pg/L Mg/l
MW-2 AA&AI 12/9/2012 | ND<0.05 0.48 ND<10 ND<0.5 | ND<10 | ND<0.50 | ND<0.50 | ND<1 ND<0.5 [ ND<0.50 | ND<0.50 | ND<1 ND<0.50 | ND<0.5 ND<1 ND<1 ND<1.0 | ND<0.50
MW-2 AA&AI 12/27/2013 | ND<0.05 | ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-2 AA&AI 12/7/2014 | ND<0.05| ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-2 AA&AI 12/10/2015 | ND<0.05 | ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/9/2012 0.080 2.5 ND<10 ND<0.5 220 ND<0.50 [ ND<0.50 [ ND<1 ND<0.5 0.71 ND<0.50 1.3 0.51 ND<0.5 ND<1 ND<1 ND<1.0 0.65
MW-10 [AA&AI 12/27/2013 | ND<0.05 | ND<0.5 ND<10 ND<0.5 130 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/7/2014 |ND<0.050] ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/10/2015 |ND<0.050| 0.911 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/15/2016 0.079 1.03 ND<9.5 ND<0.50 15 ND<1.0 | ND<1.0 | ND<0.50 | ND<0.50 0.65 ND<0.50 1.5 ND<0.50 [ ND<0.50 | ND<0.50 | ND<0.50 | ND<1.0 | ND<0.50
B-1 TEC 2001 ND<0.20 -- 1,500 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 2.1
B-2 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0
B-3 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-4 TEC 2001 ND<0.20 -- 100 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 3.0
B-5 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-6 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-7 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
B-8 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
B-9 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
E1A Tetra Tech 6/1/2006 -- -- -- ND<0.5 -- ND<0.5 1.6 ND<0.5 [ ND<0.5 8.7 -- 11.6 9.6 ND<0.5 | ND<0.5 | ND<0.5 | ND<1.0 | ND<0.5
E1A Tetra Tech 6/1/2006 -- -- -- ND<0.5 -- ND<0.5 1.7 ND<0.5 [ ND<0.5 13.3 -- 64.7 13.2 ND<0.5 | ND<0.5 | ND<0.5 | ND<1.0 | ND<0.5
[E5 Tetra Tech 6/1/2006 -~ " - ND<0.5 -- ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 -- ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 [ ND<1.0 [ ND<0.5
Notes:

mg/L = milligram per liter.

ug/L = microgram per liter.

U.S. EPA = United States Environmental Protection Agency.
TPHg = total petroleum hydrocarbons as gasoline.

TPHd - total petroleum hydrocarbons as diesel.

VOCs = volatile organic compounds.
ND = not detected.
ND< = less than the laboratory reporting limit in data from Tetra Tech, 2006 samples or analytical detection limit in data from TEC, 2001.
AA&AI = Ami Amini & Adini, Inc.

TEC = Testa Environmental Corporation.
Data qualifiers from TEC, 2001:

B-1 through B-9 are reported in TEC, 2001.

(a) Sample date is unknown. The date listed is the date reported.

(b) The consultant is unknown. Data collected for borings B-1 through B-9 are assumed to be collected by TEC, 2001, as it is stated in the report
text 9 borings were installed as part of their investigation with the same naming convention.

(c) The sample depth is unknown.
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Office of Environmental Health Hazard Assessment

’ Headquarters » 1001 | Street « Sacramento, California 95814
\ Mailing Address: P.O. Box 4010 e Sacramento California 95812-4010

Linda S. Adams

Joan E. Denton, Ph.D., Director

Oakland Office » Mailing Address: 1515 Clay Street, 16" Floor » Oakland, Callfornla 94612

Acting Secretary for
Environmental Protection -

' DATE: . January 21, 2011

. SUBJECT: Review of “Updated 30n Vapor Intrusion Evaluation for Southern
o Boundary, Former Chemoil Refinery, Signal Hill, California”

 SWRCB#R4-10-34 f,;x " OEHHA# 880247-01:

MEMORANDUM

TO: " Ms. Ann Lin, PE

Site Cleanup Program IV
California Regional Water Quality Control Board Los Angeles Region

- 320 West 4th Street, Suite 200
Los Angeles, CA 90013

FROM: Hristo Hristov, ‘M.D., Ph.D., M.Env.Sc.
' Integrated Risk Assessment Branch
Office of Environmental Health Hazard Assessment

Document Reviewed

Per your request, | reviewed the “Updaz‘ed Soil Vapor Intrusion Evaluation for Southern
Boundary, Former Chemoil Refinery, Signal Hill, California”, prepared by Exponent, and
dated May 5, 2010.

(Italicized text is quoted from the request or from the documents provnded for review.)

Scope of the Review

| reviewed the document for scientific and regulatory issues related to the assessment
of human health risk due to indoor inhalation of vapors migrating from subsurface into
residences located south of the former Chemoill Reflnery site.

Limitations
OEHHA was not involved in the Former Chemoil Refinery on- and off-site
characterization. | assumed that the provided soil gas data accurately represent the

contamination under the houses located beyond the southern site boundary

‘California Environmental Protection Agency

Edmund G. Brown Jr.

Governor

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumptfon.

"€ Printed on Recycled Paper
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This health risk assessment is limited to the indoor inhalation of vapors pathway.

My review was limited to the content of the report. The report (p.1) states “however,
health risks associated with potential vapor intrusion into indoor air will be re-evaluated
following completion of additional soil vapor and groundwater sampling scheduled for
the first half of 2010.” No such additional data were provided to me at the time of
preparing this memorandum.

General Comments

1. Background Section provides information of the site use history and the land use of its
surroundings. No other information is provided on the off-site area of interest at this
study, except that it is located south of the site. Section Data Included in Evaluation
states that “six sampling locations are located closer to the offsite residents than the
previous locations south of the property.” More detailed information about the houses
being potentially impacted, and about the presence of natural or man-made preferential
migration pathways would help determine the representativeness of the selected
sampling locations, and decrease the potential for underestimation of the calculated risk
and hazard results. Please note that according to section 5.4 of the “Report on Off Site
Soil Gas Survey...April 15, 2010", “higher soil vapor concentrations at 5 ft bgs are
indicative of a localized shallow soil source coincident with an unlined culvert that
paralleled the southern boundary.” | assumed that the collected samples were
representative of the contamination under the impacted houses for the purpose of
completing this review in a timely manner. The Los Angeles Regional Water Quality
Control Board (LA RWQCB) should clarify the issue with the parties |nvolved in thls off-
site contamination delineation.

2. This health risk assessment is based on:

- 1. Scil gas data coll ected from 5 and 10 ft bgs at five: !ocatlons, an d 1crorn 5 ft bgs at
one additional location.
2. Groundwater data collected at five monitoring Wells during the last four monitoring
events.

The data are presented in a table format. No.original [aboratory reports were
found in the documents available for review. | assumed that the data are -
consistent with the laboratory reports and representative of the groundwater
contamination under the residences of interest. LA RWQCB may want to verify
the presented data to the laboratory reports for consistency. '

3. Chemicals of Potential Concern. Exponent screened out C4-Cq2 range total p‘etroleum'
hydrocarbons (TPHSs), 4-isopropyltoluene, and tert-butanol due to limited toxicity
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information. In my modeling | used isopropylbenzene as a surrogate for 4-
isopropyltoluene.

Subsurface to Indoor Air Migration, Cancer Risk and Non-cancer Hazard Modeling

4. Exponent modified the advanced US EPA soil gas and groundwater spreadsheets
based on the Johnson and Ettinger (J&E) model. [ updated the two original US EPA,
2004 spreadsheets with California EPA-specific toxicity information before performing
modeling for the contaminants of interest. ‘

- 5. According to p. 4, Exponent performed the modeling using defauit input assumptions,
except for the soil gas and groundwater sampling depth, and the soil type. No :

information on the soil type and layer thickness (“based on the recommendation from
Stephen Testa, P. A-1”) was presented in the reviewed reports. Please note that the soil
type model parameters are among the most sensitive ones in the model. Exponent
should have provided a table and discussion of the selected soil parameters supported
by boring logs and/or laboratory reports as a minimum. In their absence, | assumed that
the soil parameters’ values used as model inputs were representative of the soil under
the buildings of interest. | used the same input parameter values as Exponent. LA
RWQCB should verify the soil type and layer thickness and may require site-specific soil
data to eliminate potential underestimation of the indoor air Concentratlons nsk and
hazard results

OEHHA’s Modeling Results

Estimated Health Impact Due to Indoor Air Inhalation Resultlng from Mlgratlon of
Soil-Gas and Groundwater Contamlnants

Exposure Medium | Maximum SonI-Gas Maxnmum Soil-Gas Maximum
_ : Concentrations at |. Concentrations at Groundwater
Health Impact 5 ft bgs 10 ft bgs Concentrations
Excess Cancer Risk 4E-06 (1E-06) - 2E-06 (5E-07) 5E-06
Non-cancer Hazard Index 9E-02 (1E-02) 7E-02* (1E-02) 2E-01*

Notes:

() Based on minimum detection limit.

* Modeling results differing from the reported ones.

Exponent modeled chemicals present in groundwater but not detected in soil gas at half

of their maximum and minimum soil gas detection limits. The recommended risk
assessment approach under residential scenario considers the maximum detected
‘concentration as exposure point concentration (EPC) to protect the most exposed
individual(s). Therefore, half of the maximum detection limit should be considered as
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primary EPCs when estimating the risk and hazard. Half of the minimum detection limit
may be used in the analysis of the uncertainty of the estimated risk and hazard.

My risk and hazard results replicated Exponent’s results except for the soil gas hazard
index at 10 ft bgs (7E-02 vs. Exponent’s 6E-02 based on incorrect half of detection limits
for 1,2,4-trimethylbenzene and m,p-xylenes), and the hazard index estimated from
maximum groundwater concentrations (2E-01 vs. Exponent ‘s 8E-01 based on cumene).
These small differences do not change the significance of the estimated hazard index
which is less than unity, above which would raise a concern. Using isopropylbenzene
(cumene) as a surrogate for 4-isopropyltoluene resulted in insignificant hazard quotient
when estimated from soil-gas at 5 ft bgs and 10 ft bgs, and from groundwater. ‘The Cs-
C12 range total petroleum hydrocarbons (TPHSs), and tert-butanol excluded from the risk
assessment due to lack of toxicity criteria are expected to result in some non-cancer
hazard underestimation. This underestimation may be considered in a qualltatwe way
while discussing your risk management decision(s).

The analysis of the estimated cancer risk should be performed recognizing that the

acceptability of any risk level above 1E-06 (under residential scenario) is a risk
management decision. | agree with the points made by Exponent regarding the level of
risk estimated from soil gas versus the risk estimated from groundwater at the sampled

- locations. However, | have to point out that some contaminants were identified in the

groundwater and soil gas (and may be assumed to originate from the groundwater
coming from the site), while others were only identified in soil gas or groundwater. While -
the chemicals identified in groundwater only may not be migrating to the sampling -
depths, the chemicals in soil-gas only may be migrating through preferential pathway(s)
or may be due to a different source(s). To elaborate on this, | compared the
contaminants identified in soil gas and groundwater near the residences beyond the
southern site boundary shown in Table 3 of the report to the contaminants identified at
the southern site boundary shown in Table 7-2a of the “Report on Off Site Soil Gas
Survey, Former Chemoil Refinery..., dated April 15, 2010”. Acetone, 2-butanone,
chlorobenzene, 4-methyl-2-pentanone, and 1,1,1-trichloroethane were not detected in
groundwater or in the soil gas at the southern site boundary but were detected in the soil
gas at the residences. Additional sampling may be needed to determine the source(s)

of contamination and all impacted residences located beyond the southern site .
boundary.

Conclusions

| concur with Exponent that the indoor air contaminant concentrations estimated from
soil gas and groundwater are not likely to be of concern. However, this conclusion is
based on the assumptions regarding the groundwater data, soil properties, and layer
thickness described above. Also, the conclusion is limited to the data set used in the
risk and hazard estimation. That dataset may not be representative of all impacted
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houses, and /or may not account for preferéntial pathway(s) and different on- or off-site
sources of contamination. _

Additional sampling may be needed to identify the source(s) of contamination, and all
impacted residences located beyond the southern site boundary.

Please do not hesitate to contact me at (916) 322-8364 or by e-mail at
hhristov@oehha.ca.qgov, if you have any questions related to this review.

"~ Reviewed by:

David Siegel, Ph.D., DABT
Section Chief
Integrated Risk Assessment Branch.
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Agency, February 2004 ' '
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October 8, 2012

Mr. Louis Johnston

Managing Director

Signal Hill Holding Company

1900 South Norfolk Street, Suite 350
San Mateo, CA 94404

SUBJECT: Second Update to Vapor Intrusion Evaluation for Southern Boundary
Former Chemoil Refinery, Signal Hill, California

Dear Mr. Johnston:

This letter report presents the results of a second update to an evaluation of potential
health risks to offsite residents living south or southwest of the former Chemoil Refinery,
located in Signal Hill, California (see Figure 1 in Attachment A), associated with
potential intrusion of volatile chemicals in soil vapor and groundwater into indoor air.
Results of an initial soil vapor intrusion evaluation were reported in a letter dated
November 23, 2009 (Exponent 2009),! and results of an updated evaluation were reported
in a letter dated May 5, 2010 (Exponent 2010).2 Both evaluations concluded that
potential soil vapor intrusion is not likely to be of concern for current off-site residents
living south or southwest of the property, pending collection of additional soil vapor and
groundwater samples. The Office of Human Health and Environmental Assessment
(OEHHA) of the California Environmental Protection Agency (Cal-EPA) reviewed the
May 5, 2010, evaluation and generally concurred with this conclusion, also pending
collection of additional samples and resolution of several comments (Cal-EPA 2010).° A
comprehensive soil vapor and groundwater investigation was conducted earlier this year,
and the results from that investigation have been incorporated into this second updated
evaluation. As discussed further below, the results of this updated evaluation indicate
that potential soil vapor intrusion should not be of concern for current or future residents
living south or southwest of the property.

Exponent. 2009. Letter to Mr. Stephen Testa, Testa Environmental Corporation, from Mr. Gregory P.
Brorby, re: Initial soil vapor intrusion evaluation, former Chemoil refinery, Signal Hill, California.
November 23.

Exponent. 2010. Letter to Mr. Stephen Testa, Testa Environmental Corporation, from Mr. Gregory P.
Brorby, re: Updated soil vapor intrusion evaluation for southern boundary, former Chemoil refinery,
Signal Hill, California. May 5.

® Cal-EPA. 2011. Memorandum to Ms. Ann Lin, California Regional Water Quality Control Board Los
Angeles Region, from Dr. Hristo Hristov, re: Review of “Updated soil vapor intrusion evaluation for
southern boundary, former Chemoil refinery, Signal Hill, California.” California Environmental
Protection Agency, Office of Environmental Health Hazard Assessment. January 21.

ToxStrategies, Inc. 164 Robles Way, PMB 265, Vallejo, CA 94591
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Background

Based on information provided in the “Report of Phase 111 Additional Site
Characterization,” which was conducted by Testa Environmental Corporation (TEC) on
behalf of the current property owner, Signal Hill Holding Company (TEC 2011), * the site
was used as a dairy farm prior to 1922, and was operated as a refinery from 1922 until
early 1994. From 1994 to 1997, there was limited operation of the wastewater treatment
facility, after which all aboveground structures were dismantled. The site is currently
vacant (TEC 2011).

The site is divided into the Western Parcel, which is situated immediately west of Walnut
Avenue, and the Eastern Parcel, which is situated east of Walnut Avenue (TEC, 2011; see
Figure 1 in Attachment A). Groundwater flow beneath the site is generally toward the
south and southeast (TEC 2011). With regard to current offsite land use, commercial/
industrial developments are located to the north, east, and west of the site, an elementary
school is also located north of the site, beyond the commercial/industrial area, and a
residential development is located south and southwest of the site. A visual survey of the
residential area indicates that some homes are built “slab on grade” whereas others are
built over a crawl space.’

This second updated evaluation is confined to receptors in the residential development
south and southwest of the site, because additional soil vapor and groundwater samples
have been obtained within this area since the May 2010 letter report (Exponent 2010).
The purpose of this updated evaluation is to assess the potential for vapor intrusion into
indoor air associated with the presence of volatile chemicals dissolved in groundwater
potentially migrating from the site toward this residential area.

Data Included in Evaluation

Soil vapor samples were collected at six locations south and southwest of the Western
Parcel (SGP-WD-01 through SGP-WD-06) by TEC in March 2010 (see Figure 2 in
Attachment A) (TEC 2011). Soil vapor samples were collected from 5 and 10 ft below
ground surface (bgs) at each location—except for SGP-WD-1, where a 10-ft sample was
not collected due to the shallow water table. Samples were analyzed for volatile organic
compounds (VOCs) by EPA Method 8260B. In addition, duplicate soil vapor samples
were collected from two locations (SGP-WD-2 from 5 ft bgs and SGP-WD-4 from10 ft
bgs) and analyzed by EPA Method TO-15 (TEC 2011). These soil vapor data were the
basis for the May 2010 evaluation and are presented in Table 1. Soil vapor samples were
collected at ten additional locations south, southwest, and west of the Western Parcel
(GW/SV-20 through GW/SV-29) by Geosyntec Consultants (Geosyntec) in May and
June 2012 (see Figure 2 in Attachment A) to provide more widespread coverage of the
residential area (Geosyntec 2012).° Soil vapor samples were collected from 5 and 10 ft

* TEC. 2011. Report on phase |11 additional site characterization, former Chemoil Refinery, SLIC No.
453A, Signal Hill, California. Testa Environmental Corporation. June 30.

® Personal communication, Tom Graf, GrafCon, September 11, 2012.

® Geosyntec. 2012. Additional off-site environmental investigation report, former Chemoil refinery,
Signal Hill, California. Geosyntec Consultants. July 11.
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bgs at each location, and analyzed for VOCs by EPA Method TO-15 (Geosyntec 2012).
These soil vapor data are also presented in Table 1.

Because the 2012 sampling locations were not intended to replace the data collected in
2010, data from both investigations are included in this second updated evaluation. Data
from 5 ft and 10 ft bgs were evaluated separately. In total, the data from these 16
locations are considered sufficiently representative of soil vapor conditions that
potentially exist beneath residences south and southwest of the Western Parcel.

It should be noted that soil vapor samples collected by TEC in 2010 were also analyzed
for total petroleum hydrocarbons (TPH) quantified as gasoline (TPHg; defined as C4—
C12 hydrocarbons) by the California Leaking Underground Fuel Tank (LUFT) manual
method (gas chromatography/mass spectrometry) (TEC 2011). Such measurements
represent mixtures of chemicals that, because of their highly variable composition, do not
have descriptive health criteria. Therefore, the toxicity of these mixtures is best
described by the aggregate toxicity of key individual chemicals in the mixture, as
quantified by EPA Method 8260B or TO-15. However, it is worthwhile to note that
relatively high concentrations of C4-C12 hydrocarbons were detected in samples
collected from SGP-WD-3 from 5 ft and 10 ft bgs and from SGP-WD-4 from 10 ft bgs.
The presence of high concentrations of C4-C12 hydrocarbons in these samples may
indicate an offsite source, especially because these samples were taken at locations that
are separated from the site by an unlined drainage culvert, which would prevent lateral
migration of soil vapor. Further, these high concentrations mean that the samples had to
be diluted prior to analysis, resulting in elevated detection limits (by an order of
magnitude) for these samples. A few soil vapor samples collected by Geosyntec in 2012
also had to be diluted, thus resulting in elevated detection limits in these samples
(Geosyntec 2012).

At present, groundwater samples are collected from a total of 16 groundwater monitoring
wells (MW-1, MW-1A, MW-3, and MW-8 through MW-19) (see Figure 2 in Attachment
A) and are analyzed for VOCs by EPA Method 8260B, and semivolatile organic
compounds (SVOCs) by EPA Method 8270C (TEC 2012).” Of these groundwater
monitoring wells, MW-1 and MW-13 through MW-19 are closest to the southern
property boundary and/or located south, southwest, or west of the Western Parcel. For
the purposes of this evaluation, data from these monitoring wells from the previous four
quarters (third and fourth quarters 2011 and first and second quarters 2012) were
included.® These data are presented in Table 2. In addition, Geosyntec collected grab
groundwater samples from 10 additional locations south, southwest, and west of the
Western Parcel (GW/SV-20 through GW/SV-29) in May and June 2012 (see Figure 2 of
Attachment A) (Geosyntec 2012). These samples were analyzed for VOCs by EPA
Method 8260B, and the results are also presented in Table 2.

" TEC. 2012. Report on quarterly groundwater quality monitoring program June 2012, Former Chemoil
refinery, SLIC No. 453A, Signal Hill, California. Testa Environmental Corporation. July 15.

& Groundwater data from the third and fourth quarters of 2011 and the first quarter of 2012 were
downloaded from Geotracker; data from the second quarter of 2012 were taken from the quarterly
groundwater monitoring report (TEC 2012).
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Chemicals of Potential Concern

All chemicals detected in soil vapor and groundwater were selected as chemicals of
potential concern (COPCs), except as noted below. In addition, if a chemical was not
detected in soil vapor, but was detected in groundwater south, southwest, or west of the
Western Parcel, then that chemical was also identified as a COPC in soil vapor. For
example, n-butylbenzene was not detected in any soil vapor sample, but was detected at
very low concentrations in groundwater collected from monitoring well MW-16.
Therefore, n-butylbenzene was conservatively identified as a COPC in soil vapor.

Two chemicals detected in soil vapor were not identified as COPCs, i.e., ethanol and
4-ethyltoluene. Ethanol was detected in three soil vapor samples at a maximum
concentration of 60 micrograms per cubic meter (ug/m®) and 4-ethyltoluene was detected
in a single soil vapor sample at a concentration of 4.2 pg/m3. Toxicity criteria have not
been developed for these chemicals by regulatory agencies; however, the detection of
ethanol and 4-ethyltoluene in a small number of soil vapor samples at low concentrations
IS not expected to pose a potential risk from vapor intrusion.

Exposure Point Concentrations

For detected chemicals in soil vapor or groundwater, the maximum detected
concentration was used as the exposure-point concentration (EPC), regardless of whether
the maximum concentrations were detected in the same sample. For chemicals that were
not detected in soil vapor at one or both sampling depths, one-half the limit of detection
was used as the EPC. It should be noted, however, that the detection limits reported by
the laboratory varied for several reasons. First, samples were analyzed by different
methods, collected at different time periods and submitted to different analytical
laboratories. Additionally, a few samples had to be diluted prior to analysis, thus
resulting in elevated detection limits in those samples, in some cases by an order of
magnitude or more. Therefore, depending on data from groundwater or other soil vapor
samples, the detection limit upon which the EPC was based was selected according to
one of three methods as described below.

* Method 1: Naphthalene is an example of a chemical that was not detected in any
soil vapor sample, but has been detected in groundwater samples from several
monitoring wells over the past four quarters. The detection limits for naphthalene
in soil vapor range from <26 to <32 micrograms per cubic meter (ug/m?) in
undiluted samples and from <53 to <2600 pug/m?®in diluted samples. For purposes
of this assessment, one-half the maximum detection limit from undiluted samples
(<32 pg/m®) was used as the EPC because soil vapor samples collected from
locations in the vicinity of monitoring wells near the site boundaries in which
naphthalene has been detected in contemporaneous groundwater samples (e.g.,
MW-13 and SGP-4 and SGP-5; MW-12 and GDY-2; MW-1A and GDY-1)° were

® Soil vapor sampling locations SGP-4, SGP-5, GDY-1, and GDY-2 are located onsite and are, therefore,
not included in Table 1 of this report. These data were summarized in the initial vapor intrusion
evaluation (Exponent 2009) and are reproduced in Attachment C of this second updated evaluation
report.
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not diluted. The same approach was applied to n-butylbenzene, tert-
butylbenzene, n-propylbenzene, 1,1,2,2-tetrachloroethane, and 1,1,2-
trichloroethane.

» Method 2: Bromodichlormethane is an example of a chemical that was detected
in only soil vapor samples collected at a single depth, in this case, two samples
from 5 ft bgs. Because the maximum detected concentration was in an undiluted
sample,