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1. INTRODUCTION

On behalf of the Signal Hill Holding Corporation (Signal Hill), Geosyntec Consultants,
Inc. (Geosyntec) has prepared this report documenting the results of the additional
off-site investigation performed in an area located adjacent to the former Chemoil
Refinery at 2020 Walnut Avenue, Signal Hill, California (the site; Figure 1). The
investigation was performed in general accordance with Geosyntec’s 9 March 2012
Work Plan for Additional Off-Site Environmental Investigation (Work Plan). The Work
Plan was prepared as part of a response to Investigative Orders issued by the California
Regional Water Quality Control Board, Los Angeles Region (LARWQCB), on
19 November 2008 and 24 March 2009. The 19 November 2009 Order directed Signal
Hill to submit a technical work plan to address data gaps for developing a site closure
strategy, and the 24 March 2009 Order directed Signal Hill to submit a soil vapor work
plan for all areas with potential receptors. This Work Plan is part of several work plans
and investigations conducted by Testa Environmental Corporation (TEC) that have been
prepared in response to the Orders. LARWQCB approved this Work Plan on 28 March
2012 (Appendix A) and required the submittal of a report documenting the results of the
investigation by 15 July 2012.

Previous investigations performed at the site indicate that petroleum hydrocarbons are
present in soil, soil vapor, and groundwater. The purpose of the investigation was to
collect additional data to further characterize the lateral extent of petroleum
hydrocarbons in soil vapor and groundwater. The additional investigation was focused
in an area bounded by Orange Avenue, East Leigh Court, North Walnut Avenue, and
East 20th Street, as shown in Figures 1 and 2, and referred to as the study area. The
results of the additional investigation will be evaluated with existing data to update the
prior assessments of potential health risks associated with soil vapor intrusion and to
assist with identifying an appropriate approach to mitigating impacts related to the
migration of petroleum hydrocarbons from the former Chemoil Refinery to off-site
residential properties south and southwest of the site.

This report presents site background information, the investigation objectives and
approach, a description of the investigation methods, a discussion of the results, and a
summary of findings and recommendations. Investigation data are summarized in
tables and figures. The boring permit, boring logs, and laboratory reports are presented
as Appendices C, D, and E, respectively.
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2. BACKGROUND INFORMATION

The following sections provide a brief description of the site setting and its geographic
location, the regional and site geology and hydrogeology, and historical investigation
activities conducted within and in the immediate vicinity of the site by others.

2.1 Site Description and Setting

The site was used as a refinery from 1922 until early 1994. From 1922 to August 1988,
the site was owned and operated by the MacMillan-Ring Free Oil Company. The
Chemoil Corporation purchased the refinery in August 1988 and operated it until
February 1994. The refinery and supporting structures were dismantled between 1997
and 1998 (TEC, 2011). The site is currently vacant.

The site is divided into two parcels: the Eastern Parcel situated immediately east of
Walnut Avenue, and the Western Parcel situated immediately west of Walnut Avenue.
The Western Parcel is further divided into several parcels (Figure 1). Commercial
office and light industrial development is present to the north, east, and west, and
residential properties are present to the south and southwest.

2.2 Regional Geology and Hydrogeology

The site is underlain by a thin layer of artificial fill overlying Holocene non-marine
terrace and marine terrace deposits of the Upper Pleistocene Formation (TEC, 2011).
Terrace deposits consist predominantly of an unconsolidated, stratified, lateral and
vertically discontinuous sequence of sand, silty sand, silt and clay (TEC, 2011). The
shallow Pleistocene strata gently dip toward the southwest produced by active uplift and
deformation of the adjacent southwest flank of the Signal Hill anticline along the
Newport-Inglewood Structural Zone (TEC, 2011).

The site is located within the southern portion of the West Coast Groundwater Basin
(TEC, 2011), which is bounded on the north by the Ballona Escarpment (erosional
channel from the Los Angeles River), to the east by the Newport-Inglewood fault zone,
and to the south and west by the Pacific Ocean and the Palos Verdes Hills
(DWR, 2004). The aquifers in the West Coast Groundwater Basin include marine and
alluvial sediments of Holocene, Pleistocene, and Pliocene ages with thickness ranging
from approximately 60 to 140 feet below ground surface (bgs) (DWR, 2004).
According to the September 2007 Groundwater Basin Reports, Los Angeles County
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Coastal Plain Basins — West Coast Basin, regional groundwater flow at depth is toward
the south-southwest (TEC, 2011).

2.3 Site Geology and Hydrogeology

Based on investigations conducted by others, the site is underlain by fill that extends to
approximately 5 feet bgs underlain by low permeability, fine grained soils consisting of
silty clay and clayey silt to approximately 12 feet bgs, and from approximately 35 to 50
feet bgs silt and clayey silt. Between the two low permeability zones are fine to
medium grained sand and silty silt (TEC, 2011).

Shallow groundwater beneath the site is encountered within the semi-perched aquifer in
the Holocene alluvium (DWR, 2004 and TEC, 2011). Based on the recent groundwater
monitoring report (TEC, 2012), depth to groundwater ranged from 11.3 to 41.2 feet bgs
in February 2012, as measured in monitoring wells MW-19 and MW-3, respectively.
Depth to groundwater beneath the Eastern Parcel is approximately 24 to 26 feet bgs.
Groundwater flow beneath the site is generally toward the south-southwest. The
hydraulic gradient is approximately of 0.003 to 0.006 feet per foot (ft/ft) (TEC, 2012).

24 Summary of Previous Investigations

Subsurface environmental-related activities have been at the site since 1985, with a
hiatus from monitoring between July 1999 and October 2001. TEC re-initiated
quarterly groundwater quality monitoring at the site in 2001. Since 2008, TEC has
performed additional subsurface site characterization related activities, including
continuation of quarterly groundwater gauging and quality monitoring, abandonment of
three former light non-aqueous phase liquid (LNAPL) hydrocarbon recovery wells and
one former monitoring well, installation of nine soil borings that were completed as
groundwater monitoring wells (seven of these wells were situated off-site), chemical
testing of select soil samples retrieved during drilling, and conducting two soil vapor
surveys. In addition, an assessment of potential health risks to off-site receptors
associated with potential intrusion of volatile chemicals in soil vapor and groundwater
into indoor air was performed and updated with respect to residents south of the site in
mid-2010, along with development of a Site Conceptual Model, which was also
subsequently updated upon completion of Phase III activities. A listing of previous
environmental investigation reports submitted to the LARWQCB and a chronology of
environmental activities and regulatory events are presented in Appendix B.
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The results of these investigations indicate that the underlying soil and groundwater at
the site are impacted by petroleum hydrocarbons. Analytical results of more than 130
soil samples collected from the site indicate that hydrocarbon-impacted soil generally
extends from ground surface to the water table (approximately 17 feet to 42 feet bgs),
particularly in the central and the southern portion of the Western Parcel. Beneath the
eastern parcel, petroleum-affected soil was reported in the northwestern corner of the
parcel. Total petroleum hydrocarbon (TPH) concentrations generally increase with
depth with the highest concentrations reported in soil samples collected near the water
table. The maximum concentrations of TPH as gasoline (TPHg) and diesel (TPHd) in
soil are 8,800 and 23,000 milligrams per kilogram (mg/kg), respectively. Benzene,
toluene, ethylbenzene, and total xylenes were detected in soil at maximum
concentrations of 11, 20, 60.8, and 105 mg/kg, respectively. Accordingly, the volume
of hydrocarbon-affected soil exceeding 100 mg/kg between ground surface and 10 feet
bgs is approximately 56,000 cubic yards (cy) (TEC, 2011).

Soil vapor samples were collected from 20 locations along the perimeter of the site at 5
ft bgs and 15 ft bgs in July 2009. Additionally, six soil vapor samples were collected
south of the site at 5 ft bgs and 10 ft bgs in March 2010. Soil vapor samples were
analyzed using EPA Method 8260B; field duplicates were analyzed using EPA Method
TO-15. For perimeter and off-site samples, benzene was detected at a maximum
concentration of 2,100 pg/m’ from 5 feet bgs.

In 2009, Exponent completed an initial evaluation of the theoretical health risks to
off-site receptors from subsurface vapor intrusion using the maximum detected
concentrations in soil vapor along the perimeter of the site, which were assumed to be
representative of concentrations to which exposure could occur for 30 years. This
assumption is conservative because aromatic hydrocarbons are known to biodegrade.
Exponent concluded that the potential for vapor intrusion based on soil vapor data is not
likely to be of concern for current off-site receptors (Exponent, 2009). Exponent
updated their evaluation for off-site residents south and southwest of the site, again
assuming that maximum detected concentrations in the off-site soil vapor samples were
representative concentrations for a 30-year period. Exponent again concluded that
potential vapor intrusion is not likely to be of concern for current off-site residents south
of the site. These latter conclusions also were supported by staff from the Office of
Environmental Health Hazard Assessment, a division within the California
Environmental Protection Agency (OEHHA, 2011), through their independent review
of the updated evaluation.
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Groundwater monitoring has been ongoing since 1987 and includes a network of 16
wells, all of which have been sampled quarterly with a hiatus between July 1999 and
October 2001 (TEC, 2012). Six of the wells are located southwest of the site to monitor
the nature and extent of petroleum affected groundwater. Dissolved TPHd, TPHg, and
benzene, ethylbenzene, toluene, and xylene have been detected in groundwater beneath
the site. Some of these chemicals also have been detected in off-site wells. Methyl-
tert-butyl-ether (MTBE) and tert-butyl alcohol (TBA) also have been detected in
groundwater but their presence is likely associated with an off-site source west-
northwest of the site (TEC, 2012). Based on the last six quarterly groundwater
monitoring events, the maximum concentrations of TPHd and TPHg are 22 and 24
milligrams per liter (mg/L), respectively, in MW-11. Similarly, benzene was detected
at a maximum concentration of 6 mg/L in MW-11.

A light non-aqueous phase liquid (LNAPL) recovery system was initiated in three
recovery wells from March 1987 to February 1994 with periodic hand bailing up to
December 2002 (TEC, 2011). The three recovery wells have since been abandoned and
replaced with monitoring wells. The estimated volume of total fluids removed since
July 1988 is approximately 253,900 barrels. Of this volume, an estimated volume of
27.9 barrels of LNAPL was recovered. In December 2002, LNAPL was encountered in
only one of the recovery wells (R-4). No LNAPL has been detected in any of the wells
since 2009 (TEC, 2012).
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3. INVESTIGATION OBJECTIVES

The rationale for the additional investigation was based on existing soil, soil vapor, and
groundwater data collected by others. The objective was to collect additional data to
characterize the lateral extent of petroleum hydrocarbons in soil vapor and groundwater.
The results of the additional investigation will be evaluated with existing data to update
the prior assessments of potential health risks associated with soil vapor intrusion and
assist with identifying an appropriate approach to mitigating impacts related to the
migration of petroleum hydrocarbons from the former Chemoil Refinery to off-site
residential properties south and southwest of the site. To meet this objective, ten
companion borings (Figure 2) were advanced and soil, soil vapor, and grab groundwater
samples were collected and analyzed.
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4, METHODS

The work was conducted consistent with typical industry standards and Geosyntec
protocols under the oversight of a California-licensed Professional Geologist and/or
Engineer. The following sections discuss the field investigation activities completed.

4.1 Pre-Investigation Activities

The following activities were completed prior to conducting the investigation:
e A Health and Safety Plan was developed in accordance with local, state, and
federal regulations, tailored for the scope of field activities.

e An encroachment and boring permit was obtained from the City of Long Beach
Department of Public Works (Appendix C).

o Staff at the LARWQCB was notified at least 10 working days prior to
implementation of field activities in the study area.

e Prior to drilling, Underground Service Alert (USA) was notified 48 hours in
advance to identify underground utilities by local purveyors.

e A private geophysical survey was conducted by a subcontractor, Goldak, of
Sylmar, California in the vicinity of each proposed boring location to identify
utilities, pipelines, or other subsurface obstructions.

4.2 Field Sampling and Analytical Programs

Under the direction of a Geosyntec field geologist, Gregg Drilling and Testing, Inc.
(Gregg Drilling), of Signal Hill, California, a state-licensed contractor, advanced ten
borings (GW/SV-20 through GW/SV-29) for the installation of soil vapor probes and
the collection of soil and groundwater samples. To minimize the disturbance of the
subsurface for soil vapor sampling, borings for soil vapor sampling were first advanced
followed by companion borings for soil and groundwater sampling. Field activities
were conducted from May 29 through June 1 and on June 13. Sampling locations may
have been adjusted from initial plans because of soil conditions, access considerations,
or the results of the utility survey. The final locations (Figure 2) were recorded using a
Trimble global positioning system (GPS) unit with an accuracy of approximately + 3
feet.
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Each boring was advanced using hand auger equipment to an approximate depth of 5
feet bgs (to clear subsurface utilities) and to depths ranging from 17 to 21 feet bgs using
a track-mounted direct-push drill rig with a Geoprobe dual-tube soil sampling system to
collect near-continuous soil cores. The direct-push dual-tube (DPDT) technology
utilizes an outer drive casing to maintain borehole stability and limit the potential for
cross-contamination, and an inner sample barrel to collect soil samples. Soil samples
were collected in approximately 5-foot-long runs within the system’s inner sample
barrel, which was lined with clean butyrate sample sleeves. The inner sampling tube
was simultaneously driven along with the outer drive casing. The inner sample barrel
was then pulled to the surface after sample collection. A new butyrate liner was added
and the boring was then advanced to collect the next continuous core. Soil samples
were collected near continuously to total depth in these borings. The dual-tube samplers
were cleaned between sampling intervals by washing with Alconox detergent and then
rinsing with tap water.

4.2.1  Soil Sampling and Analytical Program

Under the direction of a California Professional Geologist, a Geosyntec field geologist
logged the recovered soil cores using the visual-manual procedures of ASTM Standard
D2488 (ASTM, 2000), which is based on the Unified Soil Classification System
(USCS), for guidance. Soil cores were screened for organic vapors using a MiniRae
2000 photoionization detector (PID), calibrated with 100 parts per million by volume
(ppmv) isobutylene gas. PID measurements were recorded on the boring logs. Soil
characteristics, including visual grain-size distribution, color, moisture content,
plasticity, density, USCS classification, PID readings, and any other pertinent
characteristics were documented by the field geologist and are presented in the soil
boring logs (Appendix D).

Soil samples for chemical analysis were collected from depths of 1, 3, and 4.5 feet bgs
using a slide hammer during hand auger borehole clearance. Soil samples were
collected in clean stainless steel sleeves, sealed with Teflon sheets, plastic end caps, and
silicone tape. Soil samples were labeled, sealed in plastic bags, and stored in an ice-
cooled chest for transport to the analytical laboratory. The samples were shipped under
Geosyntec chain-of-custody protocol to CalScience Environmental Laboratories, Inc.
(CalScience), a state-certified analytical laboratory located in Garden Grove, California.
Copies of the chain-of-custody records and laboratory reports are presented in
Attachment E. Soil samples were analyzed for the following constituents:
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e Total petroleum hydrocarbons quantified as gasoline (TPHg) and diesel (TPHd)
using U.S. EPA Method 8015C;

e Benzene, toluene, ethylbenzene, and xylenes (BTEX) using U.S. EPA Method
8260C; and

e Volatile organic compounds and fuel oxygenates using U.S. EPA Method
8260C.

Soil samples for BTEX and VOCs analysis were collected according to EPA Method
5035 protocol. The samples were field preserved by placing them into two laboratory-
prepared volatile organic analysis (VOA) vials preserved with sodium bisulfate and one
laboratory-prepared VOA vial preserved with methanol.

Soil Physical Properties Sampling and Analysis

In addition to chemical analysis, four soil samples were collected in stainless steel
sleeves from a depth of approximately 4 and 8 feet bgs adjacent to borings GW/SV-22
and GW/SV-29 (Figure 2) for soil physical properties. The soil samples were
packaged, labeled with the name of the adjacent boring (e.g., GW/SV-22), and
delivered to PTS Laboratories, Santa Fe Springs, California under Geosyntec chain-of-
custody procedures. The soil physical property analysis included:

e Total organic carbon (TOC) using Walkley-Black method;
e Specific gravity using ASTM D 854-98 method;

e Moisture content using API RP 40/ASTM D2216 method;

e Dry bulk density using API RP 40 method;

e Total porosity using API RP 40 method; and

e (rain size distribution using ASTM D422/D4464M method.

4.2.2  Grab Groundwater Sampling and Analytical Program

Grab groundwater samples were collected by placing a temporary well point
constructed of 1-inch-diameter polyvinyl chloride (PVC) casing with 5 feet of screen
into the bottom of the borehole. First groundwater encountered in most borings was
approximately 13 to 14 feet bgs. The drive casing was then retracted approximately 5
to 10 feet from the bottom of the boring to allow groundwater to infiltrate into the

Addl Off-Site EI Report.docx 9 13.07.2012



Geosyntec®

consultants

temporary well point. Grab groundwater samples were collected from the well casings
using disposable bailers and decanted into sample bottles provided by the analytical
laboratory. Sample bottles were labeled, sealed in plastic bags, and stored in an ice-
cooled chest for delivery to the laboratory. Special care was taken to pack sample
containers to minimize breakage.

Grab groundwater samples were submitted for chemical analysis to CalScience under
Geosyntec chain-of-custody procedures. Grab groundwater samples were analyzed for
VOCs including fuel oxygenates, and TPH (TPHg and TPHd) using U.S. EPA Methods
8260C and 8015C, respectively. The analyses for TPHd also were performed with and
without a silica gel preparation procedure (U.S. EPA Method 3630C).

Following the collection of soil and grab groundwater samples, the temporary well
casings were removed and the boreholes were backfilled with cement grout from the
total depth of the borehole to ground surface. The borehole locations were completed
with an asphalt patch, where appropriate, to match existing conditions.

4.2.3  Soil Vapor Groundwater Sampling and Analytical Program

Soil vapor sampling was conducted in general accordance with applicable agency
guidance documents, including the March 2012 California Environmental Protection
Agency Advisory — Active Soil Gas Investigation (Advisory). Nested soil vapor probes
were installed by Gregg Drilling with sampling points at 5 and 10 feet bgs.

Soil vapor borings were advanced to a total depth of approximately 10.5 feet bgs. Once
the total boring depth was achieved, approximately 6 inches of Monterey 30 mesh filter
pack sand were placed into the borehole. A new, disposable, 1/4-inch-outside-diameter
Teflon® tubing fitted with a 1.5-inch-long marine diffuser filter at the bottom to prevent
particulate infiltration was placed in the borehole. An additional 6 inches of filter pack
sand were then placed above the filter so that the soil vapor probe inlet filter was
centered in the sand pack. The total volume of the sand placed in the borehole was
measured prior to placing it in the borehole. A 6-inch lift of dry, granular bentonite was
placed in the borehole above the sand pack. The borehole was then backfilled with
hydrated bentonite lifts to 6 inches below the shallow sample depth. The shallow
sample probe was constructed by placing 6 inches of filter pack sand into the borehole
above the hydrated bentonite layer and inserting a second Teflon™ tubing (1/4-inch-
outside-diameter) fitted with 1.5-inch-long marine diffuser filter at the bottom. The
borehole was backfilled with filter pack sand, dry granular bentonite, and hydrated

Addl Off-Site EI Report.docx 10 13.07.2012



Geosyntec®

consultants

bentonite to the ground surface. Each soil vapor probe was fitted with a closed three-
way valve and protected with a zip-closure plastic bag during the equilibration period.

Soil vapor probes were allowed to equilibrate for at least two hours before sampling.
To obtain a sample, a pre-assembled sampling manifold was connected to the 0.25-inch
Teflon® well tubing to collect the vapor sample from each boring into 1-liter
SUMMA™ canisters. The manifold consisted of a LuerLock™ tee that connected the
tubing from the boring to the designated canister and pressure gauge.

A five minute pressure integrity test was conducted on the manifold to ensure that all
fittings were properly tightened and no leaks existed. The pressure test was conducted
by closing the valve on the collection side of the manifold, opening the canister to
create a vacuum, closing the canister, and reading the pressure gauge attached to the
sampling tube. If no vacuum loss occurred over the five-minute period, the integrity of
the manifold was established and a sample collected. If any loss of vacuum was
observed on the pressure gauge, all fittings were retightened, and the test repeated.

Prior to sampling, each probe was purged of three casing volumes. Casing volumes
were calculated by summing the volume of the well tubing and the volume of the sand
pack and bentonite seal, accounting for 30% porosity in annular materials. The probes
were purged into Tedlar” bags using a LuerLock™ 60-cubic centimeter capacity
syringe and associated fittings.

Subsequent to integrity testing and purging, additional quality control testing was
performed using a controlled helium environment surrounding the manifold and soil
vapor probe by applying a rigid plastic shroud to cover the probe. A 1/4-inch tube
connected to a helium tank and the probe of a MDG 2002 Helium Detector were also
placed within the shroud. The shroud was sealed at the ground-surface interface with
granular bentonite and hydrated in place to ensure an enriched helium environment of
approximately 100% was maintained during sample collection. Once the helium shroud
was in place, the canister was opened and the vapor sample was collected. Helium
levels were recorded until sample collection was complete.

SUMMA™ canisters, flow regulators, and related equipment were provided by
CalScience. The SUMMAT™ canisters were batch-certified as clean by the laboratory
and soil vapor samples were analyzed for VOCs and fixed gases (methane, oxygen, and
carbon dioxide) using U.S. EPA Method TO-15 and ASTM - D1946, respectively.
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Following sampling activities, the temporary probe was removed and the borehole was
backfilled to 1 foot bgs using neat cement grout, which was hydrated with potable
water. The borehole locations were completed with an asphalt patch, where
appropriate, to match existing conditions.

4.2.4  Quality Assurance/Quality Control

Quality assurance/quality control (QA/QC) procedures included: adherence to protocols
for field sampling and decontamination procedures; collection and laboratory analysis
of appropriate field equipment blanks and trip blanks to monitor for contamination of
samples in the field or the laboratory; and collection and laboratory analysis of
controlled standards, matrix spike samples, and field duplicate samples to evaluate
accuracy and precision.

Blind duplicate groundwater samples were collected at the rate of 10%, or one duplicate
sample for every ten samples or fraction thereof; trip blanks were prepared by the
laboratory and included in each shipment containing samples to be analyzed for VOCs;
and equipment decontamination blanks were collected daily or prior to each
replacement of the equipment rinse water.

Field QA/QC samples for the soil vapor investigation included blind replicate samples.
The blind replicate was collected using the same sampling procedures for both the
primary sample and replicate. The soil vapor blind replicate was sampled immediately
following the original sample.

Prior to initiating sampling and after sampling was completed at each location, non-
dedicated drilling and sampling equipment was steam-cleaned or cleaned with a non-
phosphate detergent (e.g., Alconox”) and rinsed twice with potable water. Soil cuttings,
purge water, and rinse water generated during drilling were temporarily stored at the
former Chemoil site in Department of Transportation (DOT) approved 55-gallon drums
pending profiling, transportation and off-site disposal or recycling at an appropriate
facility. All waste containers were clearly labeled with generator contact and phone
number, drilling location(s), and date of generation.
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S. RESULTS

This section summarizes the analytical results and distribution of chemicals in soil
vapor, soil, and groundwater. Table 1 presents the soil physical data, Table 2 presents
the soil analytical data, Table 3 presents the groundwater analytical data, and Table 4
presents the soil vapor data. Analytical laboratory reports are provided in Appendix E.

To evaluate the magnitude and significance of the analytical data, the results are
compared to the following regulatory screening levels:

e Soil analytical results are compared to residential Environmental Screening
Levels (ESLs) based on direct contact, published by the California Regional
Water Quality Control Board, San Francisco Bay (Water Board, 2008).

e (Groundwater analytical results are compared to the July 2012 California
Department of Public Health's Maximum Contaminant Levels (MCLs) for
drinking water (CDPH, 2011).

e Soil vapor analytical results are compared to the 2005 California Environmental
Protection Agency’s California Human Health Screening Levels (CHHSLs) for
shallow (5 feet bgs) soil vapor for residential land use. For constituents with no
published CHHSL, the ESLs published by the Water Board were used.
Residential CHHSLs and ESLs are conservative and are typically used as a
screening method to evaluate environmental data.

5.1 Lithology

Lithology information is recorded on boring logs included in Appendix D. The
lithology and hydrogeology observed is generally consistent with previous investigation
results. Based on the soil cores observed during drilling, native soil encountered
consists primarily of layers of silts and sandy silts to the maximum depths drilled.
During the June 2012 investigation, groundwater was encountered at a depth of
approximately 13 to 14 feet bgs. PID detections were limited to soil cores collected
near the groundwater table at borings GW/SV-22 and GW/SV-25.

5.2 Soil Physical Results

Four soil samples were collected for physical property testing from approximate depths
of 4 and 8 feet bgs. These samples were collected from borings GW/SV-22 and
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GW/SV-29. The soil samples were analyzed by PTS Laboratories for soil physical
properties as per Section 4.2.11. A summary of the soil physical results is presented in
Table 1 and is generally consistent with the lithology identified in boring logs.

53 Analytical Results

Geosyntec performed a QA/QC review of all analytical data received from the
laboratory in accordance with the U.S. EPA National Functional Guidelines. Data were
reviewed for completeness, accuracy, precision, sample contamination, conformance
with holding times and pressure requirements, and detection limits within acceptable
ranges. Where data qualification was required, the appropriate data flag was included
in the data tables and also was marked on the original laboratory reports. Overall, the
results of the data quality evaluation indicate that the analytical results are valid and
usable. The qualified data can be used for decision-making purposes; however, the
limitations identified by the data qualifiers should be considered when using the data.
Copies of the chain-of-custody records and analytical laboratory reports are presented in
Appendix E.

5.3.1 Soil

Graphical summaries of petroleum-based constituent concentrations in soil are
presented in Figures 3 through 5. Soil data are summarized in tabular format in Table 2.
A summary of the results is presented below.

TPHg was not detected above the laboratory detection limit of 0.5 mg/kg. TPHd was
detected in 9 of 20 soil samp