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June 30, 2011

California Regional Water Quality Control Board —
Los Angeles Region

420 West Fourth Street, Suite 200

Los Angeles, CA 80013

Attention: Ms. Ann Lin

Subject: Report on Phase il
Additional Site Characterization
June 2011
Former Chemoil Refinery, Signal Hill, California
SLIC No. 453A
Project No. 94-11-1008.74

Dear Ms. Lin:

On behalf of Signal Hiil Holding Corporation, presented herewith is Testa Environmental
Corporation's (TEC) Repo1t on Phase (il Additional Site Characterization for the Signal Hill
Holding Company (SHHC) former Chemail refinery site, located in the city of Signat Hill,
California. The information discussed herewith reflects the reguest of the California
Regional Water Quality Control Board — Los Angeles Region (CRWQCB-LAR) for quarterly
gauging and groundwater quality monitoring and the need for further subsurface site
characterization. Such activity has been performed since 1985.

In addition, the need for additional subsurface site characterization was discussed in duly
2008. Results of such discussions resulted in the implementation of additional work which
was divided into three Phases. This report contained herewith is comprehensive in nature
and includes a summary of results previously generated during Phases ) and li, and results
generated during conduct of Phase llI related activities. Included is discussion site
description and history, purpose and scope, field and laboratory methodology for field and
analytical work, subsurface hydrogeologic conditions, soil and groundwater quality, and
conclusions. ln addition, the site conceptual model has been updated to reflect all
subsurface data generated to date.

Attachments include all pertinent agency carrespondence, soil boring fogs and well
construction details, tabulation of soil boring data, soil quality and soil gas data,
groundwater gauging data and annotated hydrographs showing fluctuations of water fevels
with time, groundwater quality data and graphs showing fluctuations with time, and
associated laboratory reports. Graphic illustrations showing location of all sampling points,
soil barings and probes and monitoring wells, and subsurface hydrogeologic conditions and
distribution of hydrocarbons in the subsurface, are also provided.



Should you have any questions, or require further clarification pertaining to the contents of
this report, please do not hesitate to contact us.

Very truly yours,
TESTA ENVIRONMENTAL CORPORATION

=R w

Stephen M. Testa
President, CEG No. 1613

cc. Mr. Harrison Chang, Signal Hill Holding Company
Mr. Rick McAukey, MPO Wainut Partners, LLP,
Mr. Tom Graf, Jorden and Graf
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1.0 EXECUTIVE SUMMARY

Subsurface environmenlal-related activities have been performed at the Signal Hilt Holding
Corporation (SHHC) former refinery site located in Signal Hill, Caiifornia, since 1985, with a hiatus
from monitoring between July 1999 and October 2801. On behalf of SHHC, Testa Environmental
Corporation (TEC) re-initiated quarterly groundwater quality monitoring at the former Chemoil
refinery site in 2001. in addition, TEC has performed additional subsurface site characterization
related-aclivities in iate 2008 and 2009. The information discussed herewith reflects the request of
the California Regional Water Quality Control Board - Les Angeles Region (CRWQCB-LARY) for
further site characterization as set forth in their iellers dated March 24, May 20 and June 10, 2008.

The report contained herewith is comprehensive in nature and includes a summary of results
previously generated during Phases ¢ and il, and results generated during conduct of Phase il
related activities. Activities performed as part of Phase | and Phase I additionat site characterization
included continuatien of quarterly groundwater gauging and quality monitering, abandonment of
three fermer tight non-aqueous phase liquid (LNAPL) hydrocasben recevery wells and ane former
monitoring well, installation of six soil borings which were completed as groundwater monitoring
wells, including four of such wells heing situated ofksite, testing of 52 soil samples setrieved from the
six new wells, and conduct of a soil gas survey. As part of Phase ill, the soil gas survey was
extended off-site south of the site, and three additional off-site groundwater monitoring wells were
installed. 1n addition, the Human Health Risk Assessment and Site SCM have been updated to
reflect ali subsuiface data generated to date.

The site is underlain by deposits of uncensolidated, stratified, laterally discontinuous sequences
of fine-grained scil with an intervening fine-to coarse-grained sand tayer, which exists at depths
from about 13 feet to 45 feet below ground surface {bgs). Groundwater beneath the site is nof
a source or potential source for drinking water. As of March 2011, overall groundwater
occurred at elevations of 5.31 and 6.52 feet refative to mean sea level, respectively (depths
ranging from 12.60. to 15.70 and 41.50 bgs, respectively), as measured in wells MW-8, and
MW-1 and MW-3, respeclively. Depth to groundwater ranged from 10.80 to 41.50 feet hgs, as
measured in wells MW-19 and MW-3, respectively. 8eneath the Eastern Parce), groundwater
was encountered at elevations of 5.38 and 5.50 feet (i.e., depths of 24.60 to 26.10 feet} as
measured in wells MW-2 and MW-10, respectively. Groundwater iow beneath the site was
generally toward the south-southeast, slight mounding beneath the southwest portion of the
Westesn Parcel. Hydraulic gradient is on the order of 0.003 to 0.006 fUft.

in regards to overall soil quality, additional charactesizatior activities associated with Phases |, Il and
iit, were consistent with past site operations and reported results. Notably, significant portions of the
soil column beneath the Western Parcel are impacted by residual hydrocarhens. Such impact
extends from the existing grounc surface verticatly downward to the water table, notably, beneath
the southern portion of the Western Parcel. The northern portion of the Western Parcel is least
impacted by the subsurface presence o residual hydrocarbons. In additien, a smalf focalized area in
the northwestern corner of the Eastern Parce! was also delineated. Soil quality data generated
during Phase Il and |l related activities noted the presence of residual hydrocarbons in the vicinity of
the piezomedfric table south of the site as reported in wells MW-12 and MW-17, situated west of the
Western Parcel, and wells MW-15, MW-16, MW-17 and MW-19, situategd south-southwest of the
Western Parcel,

During the March 2011 groundwater sampling event, dissolved GRO was seported in 10 out of 16 wells,
and ranged from non-detect to 8.35 to 19 mg/L in wells MW-17 and MW-19, respectively. Dissolved DRO
was feported in 12 out of 16 wells, and ranged from 1.1 to t1 mg/L. in wells MW-17 and MW-11,
respectively. Dissolved DROr using a silica gel rinse were reported in 10 out of 16 wells with
concentrations of 0.3 10 1.7 mg/L, as measured in wells MW-10 and MW-11, respectively. The reduction
in measuyred dissolved DR@®r using silica gel indicates appreciable ongoing biodegradation of petroleum
hydrocarbons in groundwater. Dissoived Benzene, Toluene, Ethylbenzene or Total Xylenes were
reported in five aut of 16 welis; MW-8, MW-8, MW-11, MW-12, and MW-19, Dissotved Benzene,



however, was reported in only three on-site wells at concentrations of 46, 80 and 5100 ugil. in wels MW-
8, MW-9 and MW-11, respectively.

MTBE was reported in five wells at congentrations of 11, 32, 19, 26 and 30 ug/L in wells MW-1A,
MW-8, MW-13, MW-16 and MW-17, respectively. TertButanol was reported in two wells; wells
MW-8 and MW-12 at concentrations of 380 and 320 ug/L, respectively.

Eight other petroleum-related dissolved VOCs were reported. These constituents and their
respective highest concentration reported, and associated wells, were:

Volatile Organic Compounds Concentration {LefL )
tsopropylbenzene 150 (MW-16)
4-Isopropylbenzene 25 (MW-12)
Naphthalene 420 (MW-12)
n-Butyibenzene 28 (MW-12)
n-Propylbenzene 130 (MW-12)
sec-Butytbenzene 35 (MW-12)
1,2,4Trimethylbenzene 320 (MWA12)
1,2,5-Trimethylbenzene 730 (MW-12)

During sampling, relatively slight to strong hydrecarmon odors were noted in af wells with exception
to well MW-18. No Light Non-agueous Phase Hydrocarbons {(LNAPL) were observed.

Dissolved hydracarbons exist beneath the former refinery site, and have migrated hydraulically
offsite toward lhe west, south and southwest, and marginally toward the east of the Western Parcei
beneath Walnut Avenue. GRO and DRQO, including velatively low levels of DROr using a silica gel
Tinse, were reported in most perimeter wells and thus have migrated hydraulicafy off-site toward the
south ang southwest, marginally toward the west, and east of well MW-3. Dissolved Benzene
component was reported in on-site wells MW-8, MW-9 and MW-11, and has marginally migrated
toward the east of the Western Parcel. east of well MW-8. Certain dissolved VOCs have migrated
off-site toward the south and southwest, west, and marginafly toward the east of the Western Parcel
beneath Walnyt Avenue.

Dissolved MTBE is noted in groundwater west and southwest of the Western Parcel. Relatively
elevated dissolved MTBE in groundwater for offsite well MW-47, in addition to its presence being
reported in select soil samples from this location, suggest an off-site source situated wes! or
northwest of the site, with migration toward the east and heneath the former Chemoit refinery site.
Dissotved Tert-Butanol appears to have migrated marginally off-site to the south and southwest.

A soil gas sutvey was performed in 2009 afong the perimeter of the site, and updated in
2010 to extend our understanding of soil gas presence and risk off-site and south of the site.
Hazard risk values generated were all below 1, indicating that potenttal exposure to
chemicals of potentiat concern in indoor air by sesidents adjacent to the southern property
boundary pose a negtigible noncancer health risk under the conditions evaluated. the
estimated excess cancer risks were at or below the generally acceptable risk range based
or maximum Chemicals of Potential Concern (COPC) concentrations and one-half the
minimurn detection imits in soil vapor, but they fall in the fower end of the risk range based
on maximum COPC concentrations and one-half the maximum detection limits in soil vapor,
or based on maximum CORPC concentrations in groundwater. Methylene chicride was not
detected in soil vapor but was the largest contributor to the estimated cancer risk based on
soif vapor data. The only chemical detected in soil vapor that contributed to the estimated
cancer risk was Benzene, which was detected at concentrations that are roughly 30 to 40
times lower than the maximum detected concentration reported in the previous evaluation
using 2008 soil vapor data along the southern Boundary,



The estimated excess cancer risks based on the maximum detected benzene concentrations
were well befow the generally acceptable risk range (6x10-7 and 3%10-7, at 5 and 10 ft bgs,
respectively}. Finally, estimated risks based on groundwater data were driven by
naphthalene, which was not detected in the soif vapor samples. Estimated health risks baseé
on groundwater data are likely more uncertain than those based on soil vapor data because of
additional assumptions required in the model and potential biodegradation of the CORCs in
the vadose zone. In summary, potential soil vapor intrusion is not likely to be of concesn for
current off-site residents south of the property boundary.

Quarterly groundwaler gauging and sampling will continue, with the next events to be peiformed in
June, September and December 2011, with resuitant reports submitted in July and October 2011,
and January 2012. Based on resuits of the updated Human Health Risk Assessment, soil gas data
generated south of the site. nc emergency remedial response is deemed necessary. No
remediation goals have been developed since the site is currentty undeveioped, and no
development concept exists at this time. Unti! a future site use is determined, and development
plans formulated, actual clean-up goals remain premature, albeit, at this time such remediation goals
should assume commerciat as an end use.

Upon review of the repost presented herein by the CRWQCB-LAR, a meeting with the CRWQCB-
LAR is recommended to discuss resulls and salient elements for devetfopment of a site closure
strategy with consideration of subsequent site use and timing. A site ciosure strategy should be
developed in consideration of comments received from the CRWQCB-L.AR following their review of
the Phase [li report. updated Human Health Risk Assessment, and upslated Site Conceptual Model.



290 INTRODUCTON
21 Site Description

The former Chemoil refinery site is located in the city of Signa! Hill, California (Figure 2-1). Prior to
Chemoil acquiring the refinery site, the refinery was previousty known as the MacMillan-Ring Free
refinery. MacMillan Ring Free operated the relinery and associated facilities from 1822 until August
1988. Following purchase of the refinery by the Chemoil Corporation in 1888, the site has been the
responsibility of SHHC.

The former refinety site is divided into two main parcels: the Westeen Parcet and the Eastern Parcel.
The Western Parcel is situated anmediately west of Wathut Avenue, whereas the Eastern Parcet is
situated immediately east of Walnut Avenue. The Western farcel is further divided into three
subparcels: twe subpatcels situated in the northern portion of the site, and a southern susparcel. A
figure showing the varous parcels and subparcels, angd former tayout of specific operationat units, s
presented in Figure 2-2.

The Western Parcel encompasses approximately 5.7 acres. The northern portion of the Western
Parcel, or noithern subparce!, is further subdivided into two parts. The western part faces Gundry
Avenue and is rectangular in shape, and encompasses approximately 0.53 acres and is 150 x 154.5
feet. A scale house and a part of a truck scale previously occupied this area, in part. The eastern
partis also rectangular in shape, faces Walnut Avenue, and encompasses approximately 0.75 acres
and is 425 x 261 feet. This area was previously occupied by a scale house, several warehouses,
truck scale, and a crudle oil untoading rack.

The southern portion of (he Western Parcel, or southern subparcel, encompasses approximately
4.42 acres, and is further divided into two sections separated by 21% Street. The north section is
rectangular in shape and formerly included & warehouse, inspection lab, truck leading racks, about
40 ahove ground storage tanks, and piping. The south section is triangular in shape and formerly
included about 25 above ground storage tanks, boilers, heater units, foading racks, desaiter and
cooling tower.

The Eastern Parcel encompasses approximatefy 2.5 acres. Somewhal rectanguiar in shape with
exception of its southern perimeter, the site was formerly occupied by six above ground storage
tanks (Nos. 15, 14, 11, 3, 504 and 230). These tanks were reportedly used for the storage of heavy
crude oif. An adjoining office, maintenance. truck washing and repair struclure, supervisor's office,
and adjoining laboratory and warehouse facility, also formerly occupied the site.

2.2 Site Operations

Prior to 1922, the property was used as a dairy farm. From 1922 to 1988, the facility was solely
ewned and operated by the MacMillan Ring-free Oil Company. Chemoil purchased the former
refinery in August 1988, and operated it until February 14, 1994, when the refinery was shut down
with occasional operation of its waste water syslem. Since earfy 1997, operation of the waste water
system was discontinued, and all above ground structures were dismantied. The oldest active area
lies within the triangular (southwest) portion of the Western Parcel formed by the intersection of
Walnut Avenue, 21°' Street and the Southern Pacific Railroad righl-of-way. The oldest operations
occurred in the northeast corner of this area where cruse oil processing related activities took place.
Prior o 1922, the property was used as a dairy farm. The sile is currently vacam, albeit divided into
several subparcels (Figure 2-4), with no above ground or subsurface structures remaining (Figure 2-
5).

2.3 Site Vicinity

The site is situated in whal is referred to as the Civic Center Neighborhood (Signal Hill General Plan,
Land Use Element, 2001). The site is surrounded by commercial and light industrial 10 the west,



rorth and northeast (Figure 2-5). The boundary between the City of Signal Hill and City of Long
Beach torms the southern perimeter of the site. Underground oil pipelines exist beneath east-west
oriented Hilt Street. north of the site, and beneath north-south oriented Wainut Avenue which
separates the Weslesn Pascel from the Eastern Parcel. In the vicinity of the site, surface water flow
is depicted by the City of Signal Hili Public Works Oepartiment as toward the south-southwest.

2.4 Reguiatory Background
2.4.1 Previous Regulatory Discussions {1985 — 2008)

Subsurface environmentai-related aclivities have been performed since 1985. A listing of prior
reports submitted to the CRWQCB-LAR is tabulated in Table 2-1. A chronology of pertinent
activities and regulatory events is summarized in Table 2-2.

Meetings with the CRWQCB-LAR to discuss site closure related-issues were initiated in 1998, as
documented in agency correspondence (Exhibit ). Discussions dealing strictly with the Eastern
Parcel initiated in 1999 with the subinittal to the CRWQCB-L.AR of a "Workptan for Closure Sampling
al lhe East Parcel” by The Source Group (TSG) dated September 23. 1999 (TSG, 1999). The actual
werk discussed in this workplan was performed, althoush to our knowledge, no formal repott was
ever produce# by TSG.

Further discussions were held between Chemoil, TEC and the CRWQCB-LAR on August 30, 2001,
During this meeting, the CRWQCB-LAR indicated that they would consider site closure, or partial
site Ciesure, of the Eastern Parce! and possibly other portions of the former refinery site, provided
fusther assessment was performed. The quarterly groundwater quality gauging and monitoring
program was resumed as noted in the CRWQACB-LAR's letter dated September 12, 2001. In
addtition, a propesed workplan fitled “Proposal for Subsurface Assessment, Eastern Parcel, Former
Chemoil Refinery," dated September 4, 2001 was prepared and submitted {0 the CRWQCB-LAR for
review and comment prior 16 imnpiementation {TEC, 2001a). Following review and minor
modifications as noted in the CRWQCB-LAR's correspondence dated September 19, 2001,
additionat subsurface assessment activilies were performed as prescribed in the September 4, 200%,
workptan (TEC, 2001¢). A reviseé Remedial Action Plan was developed by Chemoil to
accommodate sale of the site for devetopment, and subsequently approved by the CRWQCB-LAR
(TEC, 2002a}. However, sale of the site did not proceed, and the Remegial Action Plan was not
inplemented.

A devetopmentielated workplan dated November 18, 2001, was also prepared o address the need
for additiona! subsuiface assessment te be performed at the Western Parcel (TEC, 2001»).
Following comments received from the CRWQCB-LAR in their letter dated January 8, 2002, a
revised workplan dated July 24, 2002, was prepared which included responses to 14 comments set
forth by the CRWQCB-LAR (TEC, 2002b). Sale of the property did not proceed, and the scope of
work outlined in this workplan was not performed. Since July 2002, guarterly groundwater gauging
and sampling has continued.

A fimited subsurface site characterization was performed by parties interested in purchasing this site.
Fhis characterization was performed during May and June, 2008. The soif and water quality data
senerated was compiled and sulssurface conditions re-assessed in light of this information. This
information has been incorporated into the existing subsurface data base for this site.

24.2 Recent Regulatory Discussions (2008 - Present)

A proposed workplan dated October 12, 2008, was implemented to address various outstanding
issues and data gaps, necessary in order to formulate a closure strategy for the site. Foliowing
compietion of such work, certain data gaps were identified, and a proposed workplan for further site
characterization was prepared, dated March 2, 2008. This woskplan was reviewed and
subsequently approved by the CRWQCB-LAR, in their correspondence dated March 24, 2009. A



soil gas survey veas atso included in the scope of work to be performed as requested by the
CRWQCB-LAR in their correspondence dated June 10, 2009. Phase | and Phase il reports
reflecting a summary of additional sulsurface assessment related aclivities performed were
completed and subsequently submitted lo the CRWQCB-LAR in January and September 2009,
respectively.

Foliowing a meeting on November 16, 2009, a review of data and investigatory reports prepared to
date was pertormed and data gaps identified. Recognizing the need for fuither subsurface
assessment south and west of the site. a Phase Il workptan dated January 4, 2010, was prepared
and implemented. The purpose of the Phase il warkplan was to provide the data necessary te
comptete characterization of subsurface hydrogeelogic and environmental conditions, inctuding 1)
fateral delineation of dissolved hydrocarbons in groundwater, 2) generation of additional subsurface
data far re-evaluation of human heatth risks reftecting future on-site land use, and adjacent
residential land use to the south, and 3) updating of the Site Conceptual Model (SCM). The
workplan inclugded conduct of a soil gas survey south of the site, and instatlation of additionat
groundwater monitoring wells (MW-17, MW-18 and MW-13) were installed south and west of the
site.



3.0 PURPOSE AND SCOPE
31 Purpose

The purpose of the Phase || workplan for additional site characterization is to provide the data necessary
to complete the characterization of subsurface environmental site conditions, which would form the basis
for development of a site closure strategy. Although the site is currently vacant and no development
plans are imminent, site closure under several development scenarios with time would be considered.

3.2 Scope of Work

To accomplish the objectives summarized above, the scope of work that comprised Phase |, Il and
1l related activities, is summarized in Table 3-1 and summarized below. The scope of work was
outlined in TEC’s Revised Proposed Workplan dated October 12, 2008, Proposed Phase ||
workplan, dated March 2, 2009, Revised Proposed Workplan for Soil Gas Survey, dated

May 8, 2009, Proposed Phase Il workplan dated January 4, 2010. These workplans refiected
review of previous studies, identification of outstanding data gaps, and issues and concerns
reflected in the CRWQCB-LAR correspondence dated March 24, 2009, and June 10, 2009.

Table 31
Task Summary
Phase Task Task
No. No. Description
Phase | 1.0 dentification of Resnonsible Parties
20 Re-evaluation of Overall Groundwater Flow Directions
3.0 Re-establishment of Foimer Recovery and Monitoring Wells
4.0 Analylical Program to Assess Dissalved Phased Hydrocarbons
5.0 Phase | Report and Proposed Workolan Preparation
Phase Il 1.0 Identification of Resoonsible Parties
2.0 Well Abandonment
3.0 Drilling and Samoling Program
4.0 Analytical Proaram
5.0 Soil Gas Survey
6.0 Develegment of Site Conceptual Model
7.0 Phase Il Reoost Preparation
8.0 Preparation of Site Closure Strateay
Phase Il 1.0 Additional Environmental Assessment
20 Soil Stockpites Characlerization
3.0 Drilling and Sampling Program
4.0 Analvtical Proaram
5.0 Fotensic and Plume Stability Analysis
6.0 Human Health Risk Analysis
7.0 Site Conceptual Model {SCM) Undate
8.0 Phase Il Repart Preparation

Work completed as part of Phase | and |l related activities, and previously reported, included:

*+ Abandonment of three former LNAPL wells (R-4, R-5 and R-6) and one groundwater
monitoring well (MW-7);

+ Installed six new groundwater monitoring wells (MW-11 through MW-16) for a total
of 13 groundwater monitoring wells, four of which are situated off-site;

+ Re-establishment of horizonta! coordinates and top of casing elevations;



+ Refrievat of approximately 52 soil samples for subsequent chemical testing;

+ Refrieval of 13 groundwater samples on a quarterly basis for subsequent chemical
testing;

+ Conduct of a soil gas survey which inctuded the dridling of 22 probes at select on-
and off-site locations;

+ Updated the Site Conceptual Madel; and
»  Updated Human Health Risk Assessment.
Phase lii tasks included the follawing:

Task No. 1.0 - Additional Eavironmental Assessment: Available information and
records pertaining to the current and past presence of underground tanks, utilities
and pipeline right-of-ways, in ¢lose proximity to the site were retrieved and
reviewed. Notably, records and information were searched that may shed light on
potential oftsite hydrocarbon sousces and which may explain the presence of soil
¢as along Hill street and the presence of certain dissolved hydrocarhons reflective
of refined petroleum hydrocarbons e the west of the site (Exhibit 2).

Task No. 2.0 ~ Soil Stockpiles Characterization: Approximately §0 soil stockpiles
are situated in the southern portion of the Eastern Parcel. [tis assumed that the soil
stockpiles originated from rough grading activities performed during dismantiing of
the refinery, The quality of the so#f comprising the steckpiles is uncertain, thus,
representative samples were retrieved for chemical testing.

Task Neo.3.0 - Drilling and Sampiing Program: The drilling and sampling
program included the drilling of three niew off-site borings to be subsequently
converted to groundwater monitoring wells, and the retrieval of continuous soit
samples. The three borings were sitsated south and southwest of the Western
Parcel. All boring logs and well construction details are provided in Exhibit 3.

Driltling 2nd Well Installation Program: The three soil borings were dritied
using a mobite, truck-mounted push-diive drilling rig at approximate locations
shown in Figure 1. Soil samples will be continuous retrieved for chemical
testing at depths of one- foot, followed by retrieval of soil samples at fivefoot
intervals thereafter, or significant changes in fithology, to an approximate
depth of ten-feet below the piezometric surface,

Soil Sampling Program: It is estimated that approximately 10 additional soit
samples were retrieved during conduct of the drilling program for chemical
testing. All seil samples retrieved were characterized in accordance with {he
Unified Soil Classification System. Samples were retrieved in standard
chemically inert acrylic sleeves. Potentiat velatile organics were monitored
during drilling using a hand-held photoionization detector (PiD) or flame
ionization detector (FID). Detailed boring togs describing soil types with
depth, approximate moisture content, and potentiat presence of hydrocarbon
vaper, were maintained.

Well installation Program: As with all groundwater monitoring wells, the three
addiliona! soil borings were readily converted to flush-mounted 4-inch
diameter PVC groundwater monitoring wells and installed in a manner
consistent with those cutrently installed off site, and consistent with industry
standasds {i.e., locking wetl casings, etc.). The monitoring well screens




extended from approximately 5 feet above to 15 feet below the water table at
the time of drilling. Nearby wells were gauged to confirm the depth of the
water table at the time of &rilling. Permits for installation of monitoring wells
were obtained from the City of Long Beach Department of Public Works, prior
to the drilling of soit borings and subsequent installation of monitoring wells,
as appropriate.

NO sooner than 24 hours after well installation, the wells were geveloped until
the produced water was clear and field parameters have stabilized. The wells
were subsegquently gauged, purged and sampled. The wells without sheen or
measurable LNAPL were purged until the produced water was ctear and the
field parameters have stahilize#. with 3 minimum of three ¢asing votumes
evacuated. The wells were sampled using the same methods as for the
quarterly groundwater monitaring program.

Task No. 4 - Analytical Program for Soil and Groundwater Samples:

Soil Analylical Program: Analytical repork for soif are provided in Exhibit 4,
Chemical testing of representative soil samples retrieved from the soil borings and
soil steckpiies was performed for the foltewing parameters:

Voiatile organic compounds {VOCs) ané orygenated compounds
using EPA Method 8260B;

Polycyctic aromalic hyerecarbons (PAHS} using ERPA Method 8270C SIM; and

Diesel Range Organics and Gasoline Range Organics
using EPA Method 80158 (modified for diesel {[DRO] and gasotine [GRO]).

Such analyses were performed by a California-certified laboratory, notably,
Analyticat Technologies, inc., located in Signal Hill, California.

Groundwater Analytical Program: Gauging data is provided in Exhibit 5.

Graphs showing fluctuations of certain dissolved constituents with fime and
analytical reports are provided in Exhibit 6. As part of the periodic quarterly
groundwater gauging ang sampling program, all existing 16 grounéwater monitoring
wells, including the three additional groundwater monitoring wells MW-17, MW-18
and MW-19, continued to be gauged and monitcred on 3 quarterly basis.

Chemical testing of representative groundwater samples continued to be performed
for the following parameters:

Volatile organic compounds (VOCs) and oxygenated compounds
using EPA Method 82600;

Semivolatite organic compounds (SVOCS) tsing EPA Method 8270C; and

Diesel Range Organics and Gasoline Range Organics
using EPA Method 80158 {modified for diese! {DRO} and gasctine {GRO]}.

Such analyses were performed by a California-certified laboratory, notabty,
Analytical Technologies. in<., located in Signal Hill, California

Task No. §.0 — Forensic and Plume Stability Analysis: Although no Light Non-
agqueous Phase Liguid {LNAPL) hydracarbons are present, a review of certain ratios
of various dissolved hydrocarbon constituents was reviewed to evaluate whether a




distinct off-site source(s) of subsurface hydrocarbons was evident. In addition, a
contaminant plume stability analysis was performed to further document naturat
attenuation of dissolved hydrocarbon constituents in groundwater. To evaluate the
stability of the dissolved hydrocarbon plume(s}, historic trends in various plume
charactenstics including area, average concentration, contaminant mass and center
of mass, were assessed and contaminant distribution iscpeths developed. A
statistical trend analysis was performed on the calcuiated values to assess plume
stability.

Yask No. 6.0 - Human Health Risk Assessmant; Following our November 16,
2009, meeting, and in our corraspondence dated December 8, 2009, a proposed
workplan was developed to document concentrations of petroleum constituents in
s0il gas immediately south of the site. Specific tasks as proposed in our
December 8, 2009, correspondence, are summarized below.

Task No. 6.1 — Access Clearance and Permitting: Dig Alert/ Underground Service
Atert will be contacted {o assure clearance from underground structures and wtifities.
Required permits wilt be obtained from the ¢ities of Long Beach and Signal Hil, as
appropriate.

Task No.6.2 — Drifling and Sampiing Program: A mobile, truck-mounted push-drive
drilling rig was used, in conjunction with an on-sife mobile laboratory. The drilling and
samphag program included the dritling of six soil vapor probes.

Task No. 6.3 — Analytical Program: An on-site mobile laboratory with laboratory-
grade certifiable instrumentation and procedures for real-ime analysis of individual
VOCs was used, in accordance with the guidelines set forth by the CRWQCB-LAR
{1987}). Soit gas samples were analyzed using modified EPA Method 8260B. tn
addition, two confinmation samples werse collected at residential area locations in
Summa Canisters, to be analyzed at a fixed-base laboratory for VOCs using EPA
Method TO-15. Laboratory reporting limits were to be greater than Cii1SL-residential
levels.

Task No. 6.4 -~ Human Health Risk Assessment: Lpon completion of sail gas
suivey field and laboratory related activities, a revised and updated human health risk
assessment will be perfermed based on the results obtained from Lhe soil vapos
survey. Soit gas data generated is provided in Exhibit 7. The 2008 and upéated 2010
Human Health Risk Assessment are provided in Exhibit 8.

The "Johnson and Ettinger model” (Johnsen and ERtinger modet; USE®A, 2004;
Johnson and Ettinger, 1991) will be used to estimate the indoor air exposure point
concentrations (EPCs) for benzene. This one-dimensional mode! s a Microsoft
Excel-based spreadsheet modef which incorporates hoth convection and diffusion
mechanisms for estimating the transport of vapors emanating from soil and
groundwates into indoor spaces. This model assumes that vapors only migrate
upward from the impacted soils and directed exclusively into a prospective building.
In addition, was assumed that vapors have afready reached their peak concentration
at the prospective floor stab of a building, regardless of the depth to the top of
contaminalion. Other assumplions and limitations, as with alt models, also exist.

Task No. 6.5 -~ Report Preparation: Upon completion of Task Nos. 6.1 through .4,
a comprehensive soil gas survey report was prepared. The report included, but was
not be limited to, field and analytical methedology, subsurface soil conditiens




encountered, and analytical results. The report also included, based on the results
obtained, a revised and updated human health risk assessment.

Task No. 7.0 - Site Conceptual Model {SCM) Update: The SCM was revised and

updated to refiect the results from the offsite soil gas survey performed south of the
site and installation of three additiona! offsite greundwater monitoring wells, and
conclusions set forth in the updated Human Health Risk Assessment (Exhibit 8),

Task No. 8.0 — Phase Ili Report Preparation: Upon completion of Task Nos. 1.0
throush 7.0, 2 comprehensive Phase il repert contained herein was prepared.




4.0 HYDROGEOLOGIC CONDITIONS ENCOUNTERED

Evaluations of geolagic and hydrogeologic conditions beneath the site have been performed since
1985 {Table 2-2). Current refinement of subsurface hydrogeologic conditions is based on data
generated from the #rifling of soil borings. former LNAPL recovery wells, and groundwater
monitoring wells, and soil gas probes, as summarized on Tabie 4-1 (Exhibit 3). A summary of
subsurface soil conditions encountered is presented in Table 4-2. Discussion of geologic and
hydrogeologic subsurface conditions is presented below.

41 Geologic Conditions

4.1.1 Regional Geologic Conditions

Regionally, the site is underiain by a thin veneer of artificial fill overlying Holocene noa-marine
terrace and marine terrace deposiw of the Upper Pleistocene Formation (Peland, et al., 1956 and
1958; Zielbauer, et al., 1962; Testa, et al,, 19988). Terrace deposits consist predominanily of an
unconsoalidated, stratified, lateral and vertically discontinsous sequence of sand, silty sand, silt and
clay. Contacts between soil types are commonly gradational. The shallow Pleistocene strata are
subhorizontal with a gentle dip toward the southwest produced by active uplift and deformation of the
adjacent southwest flank of the Signal Hill anticline along the Newport-inglewood Structurat Zone
(NISZ; Cherry Hill Fault segment; Hauksson, 1987). The NISZ is about 40 mites in length and
ranges from 1.5 (0 2.5 mifes in width, and is characterized by topographic highs separated by
topographic lows or gaps. A schematic block diagram showing regional hydrogeoiogic conditions
beneath the site, based on compilation of data obtained from adjacent water well logs, is presented
in Figure 4-1. The stte location relative to the NISZ is shown in Figure 4-2.

4.1.2 Site Specific Geologic Conditions:

The site is underlain by deposits of unconsolidated, stratified, iaterally discontinuous sequences of
fine-grained soil with an intetvening fine-to coarse-grained sand layer. Predominantly coarse-
grained soils consist of sand {SP) and silty sand {SM); whereas, subordinate fine~-grained soils
consists predominantly of silt (ML and MH} and to a lesser degree clay (CL). Subsurface geologic
data is summarized in Table 4-2.

4.1.2.1 Western Parcel

Beneath the Westera Parcel, felatively tine-grained sandy siit and ctayey silt predominate from
ground surface to approximately 10 to 20 feet bgs, with exception to an area in the southern portion
of the Western fatcel, where relatively more permeable very fine to medium-grained sand and silty
sand predominate {Figures 4-3 and 4-4). A very fine-grained, relatively tow permeability clayey silt
and silty clay is encountered at a depth of about 37 to 50 feet bgs (Figures 4-3 and 4-4). This fine-
grained soil strata varies in maximum depth ranging from about 35 to 45 feet bgs, and is inferred to
extend laterally beneath the Western Parcel.

4.1.2.2 Eastern farcel

Geologic conditions beneath the Eastern Parce! are similar to those encountered beneath the
Western Parcel, However, beneath the northern portion of the Easterss Parcel, relatively very fine to
medium-grained sand and silty sand predominate, with @ subordinate amount of very fine-grained
sandy silt extending from the ground surface to about 12 feet below ground surface, in the
northeasterh portion of the Eastern Parce} (Figure 4-2). Very fine-grained, relatively impermeabile
clayey siit and silty cfay is encountered beneath the southeast portion of the Eastern Parcel {Figure
4-3). These fine-grained soils are encountered at ground surface and extend to a depth of about 18
feel bgs, and at a depth of about 28 to 30 feet bgs.



4.2 Hydrogeotogic Conditions

Shallow groundwater beneath the site is encountered within the Semi-perched Aquifer within the
southern portion of the West Coast groundwater basin. Regionally, native groundwater in this area
is deemed of poor quality as characterized by Piper, et al., (1953), Poland, et al., (1858), and
Poland, et al,, (1959). This in pantis related to the NISZ which serves as a barrier, or partial barrier,
te groundwater flow and saltwater intrusion, and overall groundwater flow (Figure 4-5}). About 30
feet of differential head {water levels) have been reported across the NISZ within shallow water
bearitig zones. Data pertaining to regional shallow groundwater {iow in the vicinity of the site is
sparse. Chapler 1V of the Septerber 2007 Groundwater Basin Reports. [.os Angeles County
Coastaj Plain Basins - West Coast Basin, shows regional groundwater fiow at septh to ke regionally
toward the south-southwest. Only one regional contour is shown in the general vicinity of the site.
QOverall groundwater quality within the deep aquifers beneath the general vicinity of the site is poor
and degraded, and deemed unusable due to high sakinity (Figure 4-5).

42.2 Site Specific Hydrogeologic Conditions

A contour map of the unconfined piezometric levef beneath the sile is presented in Figure 4-6. A
summary of gauging data generated since 1994 and hydrographs are provided in Exhibit 5, Parts |
and Il, respectively.

As of March 2011, averal} groundwater occurred at elevations of 5.31 and 6.52 feet relative to
mean sea level, respectively (depths ranging from 12.60, to 15.70 and 41.5C bgs. respectively).
as measured in welils MW-8, and MW-1 and MW-3, respectively. Depth to groundwaler ranged
from 10.80 to 41.50 feet bgs, as measured in wells MW-18 and MW-3, respectively. 8eneath
the Eastern Parcel, groundwater was encountered at elevations of 5.39 and 5.50 feet {i.e.,
depths of 24.60 to 26.10 feet) as measured in wells MW-2 and MW-10, respectively. Overall,
the elevation of the upper unconfined piezometric surface in comparison to June 2010 rose,
with a change in fluctuation ranging frem 0.8 to 2.0 feet as measured in wells MW-3 and MW-
15, respectively. Grounswater flow beneath the site was generally toward the south-southeast,
skght meunding beneath the southwest portion of the Western Parcel. Rydraulic gradient is on
the order of 0.003 to 0.006 ft/ft.

During samgpting, pl4. dissofved oxygen {30), temperature and Tolal Dissolved Selids (TDS) were
fieid determined. pM ranged from G.81 to 7.67 as measured in walls MW-3 ang MW.2, respectively.
DO ranged from 1.27 to 3.78 mg/L as measured in welis MW-8 and MW-18, respaclively.
Temperature ranged from 18.3 to 21.0 °C as measured in well MW-3, and welis MW-2 and MW-15,
respectively. TDS ranged from 1222 o 4370 uS in wells MW-17 and MW-19, respectively.

43  Hydrocarbon Vapor Detection during Gauging

During samphng, relatively slight to strong hydrecarbon odors were noled in all wells with
exceplion to well MW-18,



50 SOIL QUALITY
51  Soil Quality
51 Overview of Soil Analytical Program

Overaf] soil quality beneath the Western and Eastern Parcels was previously evaluated by
Engineering Enterprises, Inc. {1288} and Testa Environmental Corporation {1999) {Figures 5-1 and
5-2). Additienal assessment of soil quality conditions beneath the Eastern Parcel was performed in
2001(TEC, 2001}. In addition, an environmenta! due diligence evaluation was performed in 2006
(Tetra Tech, Inc., 2006; Figure 5-3); this tatter evaluation was performed for potential purchase and
devetopment considerations. To date, about 137 soil samples have been retrieved and submitted
for chemical testing since subsurface related activities coramenced in 1988. Additional soil sampfe
were retrieved for chemicat testing at 5-feet intervals during the drifling of wells MW-£1 through MW-
16). All soil sampling locations are presented in Figure 5-1. Soil boring logs are provided in
Appendix E; whereas, faboratosy reports on select soil samples are provided in Exhibit 4.

5.1.1 Engineering Enterprises, Inc. (1986-1988)

Subsurface assessment of soil quality conditions beneath the former Chemoil refinery site was
inttially performed by Engineering Enterprises, Inc. (EEI} in 1986 (EEL, 1986). EEI initially retrieved
solt samples for chemical testing during drilling ane subsequent installation of monitoring and former
recovery wells {1987). Eight soil samples were obtained from a depth of §-7.5 and 20-21.6 feet
below ground surface during the dsitting of MW-1, MW-4, -5 MW-7 and MW-8 {only one sample
from a depth of 20-21.5 was retrieved from MW-1 and MW-7). The samples were analyzed for 0il
and grease, phenols, total organic carbon, total organic halogens, sefected velatite crganics, pH ané
certain metals. Analytical results are summarized in Table 5-1.

tn 1987, EEI {(1988) retrieved thirty {30) representative soil samples from twenty-eight (28) locations
at depths of 2 and 10 feet below ground surface. Within the confines of the Western Parcel, twelve
(12) soil samples were retrieved from a depth of 2 feet bgs, and twenty-six (26} soil samples were
retrieved from a depth of 10 feet bgs (Figures 5-2 and 5-3). The remaining three locations were
situated on the Eastern Parcel. Analytical data for soil generated by EE! (1988) is also summarized
in Table 5-1,

Diesel-and gasoline-affacted soil was reported {o occur beneath the majority of the central and
southern portion of the Western Parcel. TPH 3s gasoline and diesel ranged up to 4,000 and 61,000
mg/Kg. respectively. Undifferentiated hydrocarbon concentrations ranged up to 12,800 mg/Kg.
TRPH ranged up to 49,000 mgfKg. The lateral extent of hydrocarbon impacted soil at the 2-and 10-
foot depth is shown in Figures 5-4 and 5-5, respectively.

5.1.2 Testa Environmentat Corporation (1299}

On-site Soil Sampling Program: In 1998, soil quelity was further assessed by TEC (1998). This work
included the drilling of three soil borings (B-1, B-2 and B-3 o depths of 35, 30 and 25 feet bgs,
respectively). The boring locations selected reffected areas considered to be the most heavily
impacted. Eighteen (18) soit samples were analyzed for TPH modified for gasoline and diesel,
TRPH, BTEX, and MTBE. Three geoproses were also drilled and representative sofl sampltes
retrieved oftsite immediately south of the Western Parcel. Anaiytical results are summarized in
Table 5-2,

TPHg ranged up to 1,130 mg/Kg. whereas, TPHG ranged up to 14,200 mgfKg as reported for S-2-10
(depth of 10 feet bgs). TRPH ranged from 11 to 20,800 mg/Kg. 8TEX ranged up to 1,560, 14,000,
60, 800 and 105,000 mg/Kg, respectively. MTBE was reposted as non-detect in all samples
analyzed.



In general, hydrocarbon concentration increased with depth with the highest concentrations
occurring in close proximity to the water table. H was concluded that hydrocarbon-impacted soit
extended from the ground surface downward to the water table beneath certain areas of the site,
notably, within the central portion of the site. It was also concluded that the volume of hydrocarbon-
impacted soil exceeding 100 mgfKg, and occurring between ground surface and a depth of 10 feet
bgs, was on the order of 56,800 cubic yards.

Oftsite Probes: Three oftsite geoprobes (GP-1, GP-2 ané GP-3) were 3iso drilled in June 1988.
The geoprobes were drifled to a depth of approximately 20 feet hgs immediately south of the stte
atong Wesley Drive. Soil samples were refrieved at five-foot inteivals, and hydrocarbon soil vapors
monitored at depths of S and 10 feet bgs. The soil samples were analyzed for TPHg, TPHd and
VOCs. TPHd was ceported at concenltrations of 950, 220 and 170 mgfKg in samples retrieved at 20
feet bgs in GP1, GP-2 and GP-3, respectively. TPHg was reported at 96 and 270 mg/Kg at depths
of 15 and 20 feet bgs in GP-1, S00 mg/Kg at 20 feet bgs in GP-2, and 1.6 and 21 mg/Kg at depths of
15 and 20 feel hgs, respectively, in GP-3 {Table 5-2).

One groundwater sample was also retrieved from each geoprebe location. TRPH was reported at
19 and 33 mg/L in GP-2 and GP-3, respectively. TPHg was reported at 5.8, 16 and 2.4 mg/L in GP-
1, GP-2 and GP-3, respectively.

in November 2001, subsuriace assessment of the Eastern Parcel was performed by TEC {2001),
and a remedial strategy subsequently developed, bul not implemented. fhis subsurface
assessment included the drifling of nine soil botings, and chemical testing of 69 soil samples.

5.1.3 Envirenmental Due Difigence Evaluation (Tetra Tech, 2006)

In 20086, the site was being considered for purchase and an environmentat due diligence evaluation
was performed (Tetra Tech, Inc., 2006). fhis evaluation was performed in May ane June, 2006.

The Phase | fiel¢ characterization program performed in May 2006 included five soil borings. soil gas
probes, and analytical testing for TPH {carbon range), VOCs with oxygenates, PAHs (select
samples) and metals. The Phase il field characterization program performed in June 2006 incluged
17 sail borings to a depth of about 40 feet bgs, with an additional 5 soil borings on the Eastern
Parcet with soil sampling at every 5 feet, one soit gas probe installed, and two groundwater samples
retrieved. Boring locations drilied by Tetra Tech are shown in Figure 5-4. A summary of Tetra
Tech's analytical resuits for soi is presented in Exhibit 4.

Telra Tech reported similar soil conditions as previousiy descrined by TEC beneath the northern
portion of the Western Parcel, with contamination {i.e., light to heavy range TPH concentrations. and
significantly high benzene concentrations) obsetved in the central ang southern portion of this area.
Beneath the southern portion of the Westem Parcel, soil contamination was also reported beneath
this area. as previously discussed by TEC, ranging from the ground surface to groundwater.

Beneath the Eastern Parcel, tocalized TPH affected soit (and jow [evet fuel related compounds with
no henzene reported) was observed in the northwestern corner of this parcet, consistent with
previous studies performed by TEC.

5.1.4 Phase {l Characterization of Soil Quahty (TEC. 2009)

As part of the Phase Il additional site characterization efforts, 52 soil samples were retrieved during
the drilling of six new monitoring wells {fMMW-11 through MW-16) for laboratory testing. Analytical
results are summarized on Tables $-3a, b and ¢).

On-site wells: Soil quality data generated for on-site boringsswells MW-11 and MW.13, were
consistent with subsurface condition previously reported. Well MW-11 was a replacement well for
fosmer LNAPL recovery well R-4, and where hydrecarbon impacted soils were known to exist from
the ground surface downward to the water table. As shown in Table 5-4a, GRO and DRO were



reported ranging in concentrations from 1.9 to 8,800 mg/Kg and 1,100 to 23,000 mg/Kg,
respectively, throughout the soit column. In addition, etevated benzene was reported at depths of
10, 15, 30, 40 and 45 feet bgs, at concentrations of 11000, 3400, 8400, 7800 and 9400 ug/Kg,
tespectively. Elevated concentrations of other VOCs such as Ethylbenzene, 4-Isopropyltoluene,
isopropyibenzene, Naphthalene, n-Propylbenzene, sec-Butylbenzene, 1,2, 4-Trimethytbenzene,
1,2,5-Trimethylbenzene and total Xylenes, were also reported throughout the soit sequence. Newiy
installed well MW-13 was a replacement well tor former hydraulically downgradient well MW-7. No
significant VOCs or semiVOCs were reported with exception to isopropylbenzene (980 to 640
ug/Kg), Naphthatene {2700 to 2300 ug/Kg), n-Propylbenzene (1200 to 850 ugrKg) and sec-
Butylbenzene (820 te 590 ug/Kg), which was encountered at depths of 25 to 30 feet bgs.

Off-site wells: During Phase II, feur offsite wells were instalied: well MW-12 situated immediately
west of the site as a replacement of former on-site recovery well R-5, and from east lo west, wells
MW-14, MW-15 and MW-16, situated oftsite along the southern perimeter of the southern portion of
the Western Parcet.

For the area immediately west of the site {MW-12), GRO and DRO concentrations were reported
fram depths of 5 and from 20 to 30 feet bgs. GRO concenlrations ranged from 130 to 960 mg/Kg;
whereas, DRO concentrations was reported at 6400 at five feet bgs and from 20 to 30 feet bgs
ranged from 260 to 650 mg/Kg. Semi-VOCs concentrations of Isopropylbenzene (1300 to 3000
ug/Kg}, Naphthallene (1400 to 3600 ugfKg), n-Propylhenzene (2000 to 4500 ug/Kg), n-8ulylbenzene
(750 ugiKe) and sec-Butylbenzene (1100 to 2000), were reported primarily at depths of 25 to 30 feet
bgs.

Along the southern perimeter and immediately south of the site, from east to west wells MW-14,
MW-15 and MW-16, were drilled and installed. No hydrocarbon impacted soils were reported for
samples rettieved from well MW-14, situated southeast of the Western Parcel. GRO and DRO
concentrations ranged were reported in wells MW-15 and MW-16 from depths of 15 to 25 feet bgs.
GRO concentrations ranged from 100 to 250 mgfKg; whereas, DRO concentrations ranged from 10
to 1400 mg/Kg. For well MW-15, relatively low concentratiens of Isopropylbenzene (320 to 350
ug/Kg), Naphthalene 580 (ug/Kg), and several semi-YOC, were reported primarily from 20 to 25 feet
hgs. For well MW-16, sec-Butylbenzene was reported at 25 ugfKg at a depth of 25 feet bgs, along
with relatively low concentrations of several semi-VOCs.

5.1.6 Phase ill Characterization of Soil Quality

During Phase |11, thsee offsite welis were installed {MW-17, MW-18 and MW-19). During drilling of
Mw-17, soil samples were retrieved from depths of 2, 5, 10, 15, 20 and 25 feet bgs, and
subseduently submitted to 3 state-certified taboratory and chemical tested for:

« Volatile organic compounds (YOCs}) and oxygenated compounds
using EPA Method 82608,

» Semi-volatile organic compoungs (SVOCs) using EPA Method
8270C; and

» Gasoline Range Organics {GRO) and Diesel Range Organics (DRO}
using EPA Method 80158.

A tabuiation of analytical resuits for soil at these off-site well iocations is summarized in Table 5-4,
with laboratory reports provided in Exhibit 4.

In summary, GRO was reported at a concentration of 168 mg/Kg for the soil sample retrieved frem a
deptis of 25 feet bgs. DRO was reported for soil samples retrieved from depths of 2, 15, 20 and 25,
at concentrations of 150, 11, 170 and 100 mgiK. Only one volalile organic compound was reported
at or above its respective analytical detection fimit. MTBE was reported at concentrations of 5.3 and
6.5 ug/Kg, and at depths of 10 and 20 bgs, respectively.



Off-site well MW-18 was installed in December 2018, is situated west of the Western Parcel. and is
the westernmost offsite weli. No volatiles organics or hydrocarbon vapors were observes or
detected during the drilling and installation of monitoring welt MW-18. Thus, no chemicat testing of
soils retrieved during drilling was performed.

Off-site well MW-19 was installed in February 2011, is sitsated south of the site, and is the
southernmost offsite well. in summary, GRO was reported at concentrations of 2.4 and 3.2 mg/Kg at
depths of 15 and 20 fest Hgs, respectively. DRO was reported at concentrations of 23, 28, 280 and
360 meg/Kg at depths of 5, 10, 15 and 20 feet hgs. No VOC or semi-VOCs were reported; hewever,
the detection limit for the semi-VOCs was reported at concentration ranging from 330 to 1600 ug/Kg.

Overall, the vertical extent of hydrecarbon impacted soils as inferred from subsurface soil data
generated 1o date is illustrated in Figures §-5 and 5-6.

5.1.6 Soil Stockpiles Characterization

Approximatety 50 soil stockpiles are situated on the Eastern Parcel. The stockpiles were derived
fror regarding activities when the former refinery and associated facitilies were dismantled. Six
representative soil samples {SS-EP-1 through SS-EP-6) were extracted and chemicat testing was
performed for Diesel Range Organics using a silica gel cleanup (DROr) using EPA Method
8015B{M), Gasoline Range Organics (GRO) using EFA Method 80158(M), Volatile Organic
Compounds (VOCs) using EPA Method 82608, an# Semi-volatite Organic Volatiles (semi-VOCs)
using EPA Method 8270C. [n additien, one composite sample (SS-EP-COMPOSITE) was analyzed
for totat metats using EPA Method 60108 ané Mercury using EPA Method 7471A. Laboratory
reports are provided in Exhibit 4.

No GRO or VOCs were repoited at levels at of exceeding their respeclive analytical detection limit.
Analytical resuilts for DRO and semt-VOCs are summarized in Table 5-5. Notably, ORC was
seported for all six samples ranging from 42 to 150 mg/Kg. Semi-VCCs reported, and their
maximum concentration and respective sample, are:

Benzo(a)anthracene 68 ug/Kg (§S-EP-2)
Benzo(a)pyrene 83 ug/Kg (SS-EP-2)
Benzo{b)fluoranthene 100 ugtKg (SS-EP-2)
8enzo(g,h i)perylene 95 ug/Kg (SS-EP-2)
Benzo(k)fluorathene 27 ug/Kg (SS-EP-2)
Ctrysene 87 ugiKg (SS-EP-1)
Dibenz(a, h)anthacene 48 ug/Kg (SS-EP-3)
Fluoranthene 110 ug’Kg (SS-EP-2)
Indeno(1,2,3-cd)pyrene 57 ug/Kg (SS-EP-2)
Phenanthrene 40 ug/Kg (SS-EP-2)
Pyrene 140 ug/Kg)  (SS-EP-2)

No mercury was reported for the composite sample (SS-EP-COMPOSITE). Relatively low
concentrations of certain metals were reported.



6.0 GROUNDWATER QUALITY
6.1 Groundwater Monitoring Network

Monitoring of groundwater quality beneath the former refinery site has been periodicaily performed since
1885, with a hiatus from monitoring etween July 1999 and Cctober 2001. Eight groundwater monitoring
wells and three former LNAPL recovery wells were originally installed at the site. Following dismantling of
the refinery from 1997 to 1998, monitoring well MW-7 and former recovery wells R-S and R-6, were found
to be no longer operational. These wells were inoperable following dismantling of the ahove ground
facilities, and subsequentiy properly abandoned, and replaced. Former LNAPL recovery weli R4 was
abandoned, and replaced by welt MW-11. Former LNAPL recovery well R-5 was abandoned, and
replaced with well mW-12, albeit relocated to the west along Gundry Avenue. Former recovery well R-6
was abandoned, and replaced by well MW-14, albeit relocaled offsite and southeast of its former location.
Former groundwater monitoring well MW.7 was abandones and replaced by well MW-43.

Currently, the groundwater monitoring network is comprised of 16 wells. Seven monitoring wefls
(MW-1, MW-1A, MW-3, MW-8, MW-9, MW-11 and MW-13) are situated on the Western Parcel. Two
groundwater monitoring wells. MW-2 and MW-10, are situated on the Eastern Parcel. Seven
monitoring wells (MW-12, \AW-14, MW-15, MW.16, MW-17, MW-18 and MW-19) are located off-site.
The location of the groundwater monitoring and former recovery welis is presented in Figure 3-1. A
summary of general well construction details is presented in Table 4-2. Dissolved hydrocarbons
reporied at concenteations at or above their respective analyticat detection limit are summanzed in
Table 6-1. The lateral extents of disselved hydrocarbons in groundwater are illustrated on £igures
6-1 through 6-4. Boring logs and associated groundwater monitoring construction details are
providedin Exhibit 3. Graphs showing fluctuations of certain dissoived hydrocarbon constituents
with time, and analytical reports for March 2011, are proviged in Exhibit 6.

6.2 March 2011 Analytical Results

During the March 2011 groundwater sampting event, dissolved GRO was reported in 10 out of 16 wells,
and ranged from non-delect lo 8.35 to 19 mgil. in wells MW-17 and MW-18, respectively. Dissolved DR®
was reported in 12 out of 16 wells, and ranged from .1 to i1 mg/L, in wells MW-17 and MW-11,
respeclively. Dissolved DROr ysing a silica gel rinse were reported in 10 out of 16 welfs with
concentrations of 6.3 to 1.7 mg/L, as measured in wells MW-10 and MW-11, respectively. The reduction
in measured dissolved DROr using silica gel indicates appreciable ongoing biodegradation of petroleuns
hydrocarbons in groundwater (Table 6-2). Dissolved Benzene, Toluene, Ethylbenzene or Total Xylenes
werte reporfed in five out of 16 wells; MW-8, MW-9, MW-11, MW-12, and MW-18. Dissolved Benzene,
however. was reported in only three on-site wells at concentrations of 46, 90 and $100 ug/L in wells MW-
8, MW-8 and MW-11, respectively.

MTBE was reported in five wells at concentrationsof 11, 32, 19, 26 and 130 ug/L in wells MW-1A,
MWL, MW-13, MW-16 and MW-17, respectivaly, Tert-Butanot was réported in two wells; wells
MW-8 and MW-12 at concenlrations of 380 and 320 ug/L, respectively.

Eight other petroleum-related dissolved VOCs were reported. These constituents and their
respective highest concentration reported, and assoctiated wells, were:



Volatile Qrganic Compounds Concentration (ugfL)

fsopropyleenzene 150 (MW-16)
4-isopropyibenzene 25 (MW-.12)
Naphthalene 420 (MW-12)
n-Butylbenzene 28 (MW-12)
n-Propyibenzene 130 (MW-12)
sec-Butylsenzene 35 (MW-12)
1,2,4-Trimethylbenzene 320 (MW-12)
1.2.5-Trimethylbenzene 730 (MW-12)
Tabte 6-2
Summary of Total Diesel and Gasoline Range Organics Analyses (myh)
Wefl No. {ocation | "DRO diesel DRO diesel #RO gasoline
| with silica gef rinse
MW-1 Western Parce! 155 0.65 ND(0.20)
MW-TA ] Western Parcel 2.4 0.46 T K I g
MW-2 Eastern Parcel | ND (0.20) _ND (0.20) ND ¢0.20)
MW-3 __| Westem Parce! | ND (0.21) | ND(0.28) ND (020}
Mw-8 Weslern Parcel | 6.5 1.1 R I -
MW-9 Western Parcel ;23 T ND{0.20) 9.2
JMW-10 | Eastern Parcel {49 1 0.3 I SX (o) S—
MW-11 Weslern Parcel i 11 K B B
MW-12 Off-sitetowest :92 HE 14
“MW-13 Western Parcel 185 i 1.1 o ....]os89
MW-14 Off-site to south ¢ ND (O. 20)______._____ “ND (0.20) ND (0.20)
MW Oft-site to south 5 S { 0.57 0.727
MIN:16 it sie 1o sewh 126~ e N2
MW-17 Oft-site towest | 1.1 TTTIND(O. 20) 035
Mve1s [ Offsite lo west IND(0.20) | ND {0.20) ND(020)
{RMWAS™ T Ofesite to south |37 "7 T J045 13 .

8.3 Laterai Extont of Dissolved Hydrocarbons in Groundwater

Dissclved hydrocarbons exist beneath the former refinery site, and have migrated hydratilicaily
offsite toward the west. south and southwest, and marginally toward the e¢ast of the Westein Parcel.
GRO and DRO, including relativeiy low levets of DROr using a siica gel rinse, were reported in most
perimeter wells and thus have migrated hydraulically off-site teward the south and southwest,
marginaliy toward the west, and east of well MW-3. Dissolved Benzene component was reported tn
on-site wells MW-8, MW-9 and MW-11, and has marginaily migratcd teward the east of the Western
Parcel, east of well MW-9. Certain dissolved VOCs have migrated off-site toward the south and
southwest, west, and marginally toward the east of well MW-9,

Dissolved MTBE is noted in groundwater west and southwest of the Western Parcel. Relatively
elevated dissolved MTBE in groundwater for offsite welt MW-17, in addition to its presence being
feported in select soil samples from this focation, suggest an off-site source situated west or
northwest of the site, with migration toware the east and beneath the former Chemoil refinery site,
Dissolved Tert-Butano! appears to have migrated marginally oftsite to the south and southwest.

6.4 Dissolved Hydrocarbon Piume Stability
Several factors can he considered in evaluating overall disselved plume stability including source

identification, migration potential, demonstrating of attenuation processes, plume mass stability, and
absence of significant fluctuation of dissolved constituents, among other factors. With dismantting and



remeval of all site structures, no ensite and ongoing source exist. Despite residuat hydrocarhon in
subsurface soils béneath the site, individual wells versus time plots show attenuating trends, with minimal
temperal changes evident. In addition, dissolved hydrocarbon constituents are an asymptolic phase, and
the central plume mass (i.c., dissofved benzene) has generally remained consistent since asympletic
conditions bhave been achieved.



7.0 SOIL GAS PRESENCE

A soil gas survey was performed on four occasions: TEC (1999), Tetra Tech {2006), TEC (2009) as part
of the Phase It additional site characterization efforts, and most recently TEC (2010) as part of Phase 11}
activities. The locations of soil gas probes are shown in Figure 7-1.

The 2009 survey was performed in a manner consistenl with the intent of twa guidance documents: 1)
CRWQCB-LAR tnterim Guidance for Active Soil Gas |nvestigation, dated Februaiy 15, 1997, and 2}
Department of Toxic Substances Control Advisory — Active Soll Gas tnvestigations, dated

January 23, 2003. Previous soil gas surveys, and the cusrent suivey performed in 2009, are discussed
below.

71 Previous Soil Gas Surveys

Previous Off-Site Soil Gas Assessiment {TEC, 1999): To evaluate potential health risk to the
residential areas sitvated immediately south of the former refinery site, an off-site hydrocarbon soif
vapor assessment was previously performed on June 24, 1999 (YEC, 1999; Attachment I). Soif
vapor testing was performed at three off-site tocations situated immediately south of the former
refinery site, between the site and residential areas to the south: geoprobe boring locations GP-1,
GP-2 and GP-3, at depths of § and 10 feet below ground surface (Figure 7-1). No s0il vapor was
detected at or above the respective analytical detection [imits for the series of targel compounds
analyzed using a modified EPA Methods 8010/8020.

Previous On-site Soil Gas Survey (Tetra Tech, Inc., 2006): Soil gas assessment was selective pesformed
by Tetra Tech (2006) at five locations in the Northern (SB1, SB2 and SB4) and Southern (SB3) Western
Parcels, and the Eastern {E 1) Parcels (Figure 7-1, Aftachment 1). Samples were retrieved from depths of
6 and 15-16.5 fect below ground surface. VOCs detected included BTEX, MTRE, 1,2.4-
Trimethylbenzene, and 1.3,5-Trimethylbenzene, consistent with VOCs reported in site soil and
groundwater samples. A summary for the so gas survey perforrmed by Tetra Tech (2006) for is provides
in Table 7-1.

7.2 Phase Il Perimeter Soit Gas Survey {TEC, 2009}

A soil gas survey was performed along the perimeter of the site. A tolal of 22 probes were drilled,
with samples retrieved at a depth of 5 and 15 feet bgs at each tocation. Constituents reported
included Benzene, Cyclohexane, Ethyihenzene, Heplane, Isopropylbenzene, MTBE, Propylene, n-
Propyibenzene, sec-Bulylbenzene, Tert-Butylbenzene, Toluene, 1,2,4-Trimethylbenzene, 1,2,5-
Trirnethylbenzene, and Xylenes. These constituents are typical of those encountered on site.
I.aboratory reports are provided in Exhibit 7.

Southern Perimeter: Seven (7) probes were drilled on-site aleng the southern perimeter of the site
(from east to west, SGP-1 through SGP-7, respectively), with soil gas samples retrieved a depths of
5 and 15 feet bgs. Elevated leveis of soil gas were reported (Table 7-2a). Various components of
etevated BTEX were reported for all probes with exception 0 westernmost SGP-7. Benzene
concentrations where reported ranges from 36 to 2,100 ug/m’ in SGP-1 and SGP-G at a depth of 15
and 5 feet bgs, respectively.

Vvestern Perimeter: Seven (7) probes were drilied off-site along the western perimeter of Gundry
Avenue (from south to north. Gdy-1 through Gdy-7, respectively), with soil gas samples retrieved at
deplhs of § and 15 feet bgs. Flevated levels of soil gas were reported (Table 7-2b). Various
companents of BTEX were reported for two {ocations: Gdy-1 and Gdy-4 at depths of 5 feet bys,
Benzene was reported at concentrations of 89 and 51 ug/m’, respectively.




Eastern Perimeter: Four (4) probes were drilled off-site along the eastem perimeter of Walnut
Avenue (from south to north, Wnt-1 through 4, respectively), with soil gas samples retrieved a
depths of 5 and 15 feet bgs. Elevated levels of soil gas were reported (Table 7-2c). Various
components of BTEX were reported for all four probe locations. Elevated Benzene was reported at
depths of 5 and 15 feet bgs in Wnt-1 at concentrations of 43 and 5,600 uglm respectively, and
Wnt-3 at a depth of five feet bgs at a concentration of 51 uglm

Northern Perimeter: Four (4) probes were drilled off-site along the northern perimeter of Hill Street.
(from east to west, Hill-1 through 4, respectively), with soil gas samples retrieved a depths of 5 and
15 feet bgs. Elevated levels of soil gas were reported (Table 7-2d). Various components of BTEX
were reported at three locations. Benzene was reported in Hill-1 and Hill-3 at depths of five feet bgs,
and concentrations of 50 and 86 ug/ma.

7.3 Phase lll Offsite Soil Gas Survey South of the Subject Site (TEC, 2011)

Immediately south of the site, six additional soil gas probes were drilled (from west to east
SGP-WD-1 through SGP-WD-6, respectively), with soil gas samples retrieved a depths of 5
and 10 feet below ground surface (bgs) with exception to SGP-WD-1 where a soil gas
sample was retrieved at 5 feet bgs only due to a shallow water table (Figure 7-1). Analytical
results for soil gas were compared to the California Human Health Screening Levels
(CHHSLs) for soil gas for residential land use, and are summarized in Table 7-3. Laboratory
reports are provided in Exhibit 7.

TABLE 7-3
SUMMARY OF SOIL GAS PROBE PARAMETERS SOUTH OF SITE
Soil Gas Probe Depth to Sampling Depth Remarks
Designation Groundwater (feet below
(feet bgs) ground surface)
SGP-WD-1 7 5
SGP-WD-2 12 5
5 (EPA TO-15)
10
SGP-WD-3 12 5
10
SGP-WD-4 12 5
10
10 (EPA TO-15))
SGP-WD-5 12 5
10 Tight soil.
SGP-WD-6 12 5 Tight sail.
10 Tight soil. N

Benzene was reported at concentrations of 56, 47, 39 and 71 ug/m®at a depth of 5 feet in
SGP-WD- 1 SGP-WD-2, SGP-WD-5 and SPG-WD-6. Benzene was also reported at a level
of 53 ug/m at a depth of 10 feet bgs in SGP-WD-6.

Total petroleum hydrocarbons (C4-C12 range volatile organic compounds) ranged from non-
detect to 9,100 micrograms per liter (ug/L) as reported in the furthest probe SGP-WD-4 at a
depth of ten feet.




8.0 [NAPL. OCCURRENCE
8.1 Former LNAPL Occurrence and Residual Hydrocarbon Overview

Historically, LNAPL presence was previously reporled as three separate and localized thin poois of
limited iateral extent, overlying the shallow semi-pesched saturated zone beneath the Western
Parcel {Figure 8-1). Former Poof No. 1 encompassed forimer recovery well R-4 an€ monitoring well
MW-8, and was characterized as a combination of naphtha, kerosene and gas-oil, with an APl
gravity ranging between 44.9 and 47.3, and tofal lead content between 10.9 and 198.2 ppm, as
measured in R-4 and MW-9, respectively. Pool No. Il was situated in the vicinity of former recovery
well R-6, and characterized as heavy crude oil or lubricating oil, with an API gravity of 18.0. Pooi
No. {El was situated in the vicinity of former recovery well R-5, and characterized as a corabination of
naphtha, kerosene and gas-oi, with an APl gravity of 40.9 and 2 total lead content of 179.0 ppm.
Physicaf characteristics of the former LNAPL pools are summarized in Fable 8-1. LNAPL
histograms are presented in Figures 8-2 through 8-4.

8.2 Former LNAPL Recovery Efforts

Operation of a LNAPL recovery program on the Western Parcel was initiate® in former recovery
wells R-4 and R-6 in March 1987, and R-5 in December 1988, The estimated volume of totai fluids
removed since July 1988 was approximately 253,902 barreis, Of this volume, an estimated volume
of 27.9 barrels of LNAPL was recovered. The LNAPL recovery system was terminated in February
1994, with subsequent hand bailing of residual LNAPL in certain wells thereafter (notably, former
recovery well R4 and monitoring MW-9),

In Becember 2002, LNAPL was solely encountered in former LNAPL recovery well R-4. Apparent
LNAPL thickness was measured at 2.65 feet, whereas. actual thickness was less than 0.51 feet. A
light sheen was observed in monitoring well MW-8, These conditions were consistent with previous
gauging events. The prasence uf residual LNAPL is not unusual reflecting & continued fluctuatien in
the unconfined piezometric level since the recovery wells were deemed no tonger afficient for
LNAPL recovery in 18394, and continued contact with hydrocarbon-saturates soil at the hydrocarbon
affected soil above the water table and adjacent to the screened interval {{emmed the “smear zone'").
Approximately 12.5 galions of LNAPL had been periodically bailed from R-4 during the period
between June and flecember, 2002.

8.3 Current LNAPL Occusrence

No LNAPL has been detected during gauging efforts in 2008 for all wells. in addition, no LNAPL has
been detected during gauging of existing wells during the past several years of gauging.



9.0 DISCUSSION

For discussien purposes, clevated hydrocarson constituents reported in respect to soil gas and
groundwater have been compared with established screening levels and/or Maximum Contaminant
Levels {MCLs). Such levels are not used at this time for the purpose of developing clean up levels
for the site. Actualclean up levels will be developed in concert with preparation of a site closuse
strategy.

9.1 Soil Quality

Soil quality overall is consistent with past site operations. Notably, significant portions of the
southern portion of the Western Parced are impacted by hydrocarbons. Such impact extends fiom
the existing ground surface vertically downward to the water table. Soils in the northern portion of
the Western Parcel are not significantly impacied by the subsurface presence of residual
hydrocarbons. The vertical extent of hydrocarbon impacted soil is shown in Ftgures 5-7 and 5-8. In
addition, a small localize# area in the northwestern corner of the Eastern Parcel was afso delineated.

Soil quality data generated during Phase i and Il} refated activities noled the presence of residual
hydsocarbons in the vicinity of the piezomelric ievel (i.e. water tabie) south of the site as reported in
welts MW-12 and MW-17, situated west of the Westein Farcel, and weils MW-15, MW-16, MW-17
and MW-19, situated south-southwest of the Western Parcel.

92 Groevndwater Quality

Groundwater beneath the site is not a source or potential source for drinking water. The source(s) of
dissolved hydrocarbon constituents in groundwater beneath the site is inferred to be related to the
presence of former LNAPL pools and associated "smear" zones {Figure 9-1), with exception to
dissoived MTBE which isinferred to have migrated onsite from an off-site source west-northwest of
the site. Residual hydrocarbons are notably evident at the piezometric suiface and within the
“smear zone" which developed in part by a fluctuating water table over time, and past depression of
the water table during LNAPL recovery activities (Testa and Winegardner, 2000; Testa, 1894).

Recent publisheé studies (Zemo and Foote, 2003} report that Total Petroleum Hydrocarsons {TPH)
when used as a regulatory instrument may not accurately dilferentiate belween dissoived petroleum
hydrocarbons refated to LNAPL or "smear” zones and non-dissolved petroieumn or potar non-
hydrocarbon compounds. This gdifferentiation is important should TPH uitimately be used for
regulatory decision-making because the comparison ef total concentration data to the reguiatory
criteria may not be correct when simply analyzing for TPH. Results reported for groundwater
samples retrieved in December 2008, and included in the Regort on Phase | Additional Subsurface
Assassmoent, demonstrated that natural biodegradation of residuai hydrocarbons within the "smear
zone" is occurning.

To further clarify the actual concentration of dissolved DRO and GRO in groundwater. and the
ongoing process of natural attenuation via biodegradation, DRO and GRO were aiso analyzed with a
silica gel rinse. This data indicated that the vast majority of the mass meastred in groundwater as
“DRO" are polar non-hydrocarbons, likely resuiting from the intnnsic biodegradation of the
petroleum. The fact that the polar biodegra#ation byproducts are measused as "DRO" has heen
widely known since the mid-1980s, and use of the silica gel rinse removes or reduces these polar
compounds. The petrofeum hydrocarbons are non-polar and are not remaved by the silica gel finse.
The DRO with sitica gel rinse more closely represents the concentration of dissolved petroleum
hydrocarbons in the groundwater. Evaluation of chrematograms tndicates that minor amounts of
non-dissolved diese! are present in the groundwater samples, likely from miner amounts of
petroleum affected soil within the sample. Therefore, the actual concentration of dissolved
petrofeum constituen® in the groundwater is likely fower than the concentrations reportegd herein.



The majorsity of dissolved hydrocarbon constituents reported appear to be related to past site
operations, and locations of former LNAPL poois. ttowever, the presence of dissolved MTBE is
inferred to be derived from an of fsite source eastnortheast of the Western Parcel.

9.3.1 Soil Gas Presence

Analytical results generated in 2008 for soil gas were compared to the Califoynia Human Health
Screening Levels (CHHSLs) for soil gas for commercial iand use. CHHSLs established for
commercial or industrial !and use for Benzene, Toluene, Xylenes ané MTBE are 122, 378,000,
887,000, and 13,400 ug/m®, respectively. Analytical results for soil gas were compared to the
California Human Health Screening Levels (CHHSLs) for soil gas for commercial fand use.

flevated volatiles were encountered during drilling and periodic sampling. As part of the soil gas
survey, elevated Benzene levels exceeding the established CHRSL of 122 ugim® for
commerciaffindustrial tand use were reported at several locations along the southern perimeter of
the site, and Iocally along the eastern portion of the site. Benzene levels ranged up te 2,100, 5,600,
89 and 86 ug/m® along the southern, eastern, western and northern perimeter. Other elevated
constituents included the localized presence of Ethylbenzene along the southern perimeter, and 1,2~
Dichloroethan, 1,2-Dichloroethane, Ethylbenzene, MTBE and Tofuene, beneath portions of Walnut
Avenue. Other elevated concentrations of certain constituents that 8o not have established
screening levels were also reported in certain areas. The source of elevated benzene at localized
areas along Hill Street is uncertain.,

ln 2010, south of the site, Benzehe was the only carcinogen reported at concentrations
soif gas to be above the CHHSL. of 36.2 ugam® at certain locattons ofi-site south of the site.
Only Benzene marginatly exceeded the CHHSL. of 36.2 ugim" for re&denhai tand use.
Benzene was Teported at concentrations of 56, 47, 3¢ and 71 ug/m*at a depth of 5 feet in
SGP-WB- ‘t SGP-WD-2, SGP-WD-5 and SPG-WD-6. Benzene was also reported at a levet
of 63 ugim® at a depth of 10 feet bgs in SGP-WD-6. Benzene in soil gas essentially occurs
along most of the southern perimeter and southwest corner of the site, and exists off-site
immediately southwest of the site.

Previous soil gas data detected benzene at 2,100 ug/m>(soil gas prebe Sgp-6-5), which vias
used in the 2009 risk assessment. Based on addilionat soil gas survey data for benzene off-
site and south of the site, the hlghest concentration was seported to be 71 ug!m a factor of
about 30 times lower in comparison 1o \what was reported en-site, Thus, the estimated risk is
much lower than previously reperted in the 2009 Phase 1) repert,

9.4 LNAPL Occusrences

No detectable LNAPL was encountered during gauging of both onsite and offsite wells. All
recoverable LINAPL has been recovered, and no further action is required in regards to LNAPL.



10.0 HUMAN HEALTH RISK ASSESSMENT

The Human Health Risk Assessment was performea by E*ponent in 2009 and updated in 2010
{Exhibit 8). The March 2010 soi! vapour sampling locations that are inctuded in this evaluation are
farther south of the southern boundary and ¢loser to the offsite residents than the sampling locations
that were evaluated previously along the southern boundary. The evaluation was based on
maxirnum detected concentrations, which were assumed to be representative of concentrations fo
which offsite residents would be exposed for 30 years. This latter assumgption is particutarly
consetvative, because aromatie hydrocaibons are known to biodegrade over time, Estimated
noncancer hazard indexes, assuming a resigential scenario, were below levels generally considered
acceptable dy regulatory agencies.

Potential noncancer risks are expressed in terms of a hazard index, and potential cancer risks are
exprassed in terms of a theoretical fifetime excess cancer risk. A hazard indiex less than 1 is
generally considered acceptabte by regutatory agencies. Theoretical lifetime excess cancer risks
are generally cotnpared to an acceptable risk range of 12107 to 1x10™; cancer risk estimates of
less than 1x10°° are considered to be so low as to warrant no further investigation or analysis.

Hazard risk values generated are all below 1, indicating that potenttal exposure to chemicals of
potential concern in indoor air by residents adjacent te the southern property boundary pose a
negligible noncancer health risk under the conditions evatuated, The estimated excess cancer risks
are at or below the generally acceptable risk range based on maximum Chemicals of Potential
Concern {COPC) ¢congentrations and one-half the minimum detection limits in soil vapor, but they fall
in the lower end of the risk range based on maximum COPC concentrations and one-haif the
maximum getection limits in soil vapor, or based on maximum COPC concentrations in groundwater.
Methyfene chloride was not detected in soil vapor but was the largest contribtitor o the estimated
cancer risk based on soil vapor data. The only chemical detected in soil vapor that contributed to
the estimated cancer risk is benzene, which was detected at concentrations that are roughly 390 to 40
times lower than the maximum detected concentration reported in the previous evaluation using
2000 soit vapor data along the southern boundary.

The estimated excess cancer risks based on the maximum detected benzene concentrations are
well below the generally acceptable risk range (6x10-7 and 3x10-7, at 5 and 10 ft bgs,
respectively). Finally. estimated risks based on groundwater data are driven by naphthatene, which
was not detected in the soil vapor samples. £stimated health risks based on groundwater data are
likely more unceriain than these based on soil vapor data because of additional assumptions
required in the mode! and potential biodegradation of the COPCs in the vadose zone.

In summatry, potentiat soil vapor intrusion is not likely to be of concern for cursent off-site residents
south of the property boundary.



110 SITE CONCEPTUAL MODEL

A Site Conceptual Model (CSM) was formulated based on the known histery of the site and
subsurface geologic, hydrogeologtc and enviranmental conditions encountered and subsequently
reported since the late 1980s, The SCM is divided into four sections, and is aimed at integration and
interpretation of all data obtained to dale, and is dynamic, that deing, changes as adéitional
information and datais generated and interpreted. The four sectisns discuss 1) introductory
information, 2) summary of previous work, 3) evaluatien of the lateral and vertical extent, and
stabitity, of subsurface hydracarbons, ang 4) a preliminary assessment of subsurface hyérocarbons
impact on public health and the environment. The updated SCM is providled in Exhibit S,



12.0

CONCLUSIONS, RECOMMENDATIONS AND PLANNED ACTIVITIES

Based on the information and results presented herein, the following conclusions are offered:

L]

The site is undetlain by deposits of unconsolidated, stratified, laterally discontinuous
seguences of fine-grained soil with an intervening fine-to coarse-grained sand layer,
which is exists at depths from about 13 feet to 45 feet below ground surface {bgs);

Groundwater beneath the site is not a source of potential source for drinking water. As
of March 2011, overall groundwater occurred at elevations of 5.31 and 6.52 feet relative
10 mean sea level, respectively {depths ranging from 12.60, to 15.70 and 41.50 bgs.
respectively}, as measured in wetls MW-8, and MW-1 and MW-3, respectively. Depth
to groundwater ranged from 10.8C to 41.50 feet bgs, as measured in wells MW-19 and
MW-3, respectively. Beneath the Eastern Parcel, groundwater was encountered at
clevations of 5.39 and 5.50 feel {i.e., depths of 24.60 to 26.10 feet) as measured in
wells MW-2 and MW-10, respectively. Groundwater flow beneath the site was
generally toward {he south-southeast, with slight mounding beneath the southwest
portion of the Western Parcel. Hydraulic gradient is on the order of 0.003 to 0.006 ft/ft.

During sampting, relatively slight to strong hydrocarben odors were noted in all welis
with exception to well MW-18. No Light Non-aqueous phase fiquid (LNAPL)
hydrocarbons were encountered during gauging and sampling of the wells;

In regards to overall soit quality, additional characterization aclivities associated with
Phases [, #§ and i, were consistent with past site operations and reported results.
Notably, significant portions of the soil column beneath the Western IParce! are
impacted by residual hydrocarbons. Such impact extends from the existing ground
surface verticalty downward to (he water table, notably, beneath the southern portion of
the Western Parcel. The northern portion of the Western Parcel is least impacted by
the subsurface presence of residual hydrocasbons. In addition, a small localized area
in the northwestern corner of the Eastern Parcel was also delineated.

Soil quatity data generated during Phase Il and lii related activities noted the presence
of residual hydrocarbons in the vicinity of the piezometric table south of the site as
reported in wells MW-12 and MW-17, situated west of the Western Parcef, and wells
MW-15, MW-16, MW-17 and MW-19, situated south-southwest of the Western Parcel;

During the March 2011 groundwater sampling event, dissolved GRO was reported in
10 out of 16 wells, and ranged from non-detect to 0.35 to 19 mg/L in wells MW-17 and
MW-19, respectively. Dissolved DRO was reported in 12 out of 16 wells, and ranged
from 1.1 (0 1t mgiL, in wells MW-17 and MW-11, respectively. Dissotved DROr using
a silica gel rinse were reported in 10 out of 16 wells with concentrations of 0.3 to 1.7
me/l., as measured in wells MW-10 and I1W-11, respectively. These data confirm that
most of the materials being measured in groundwater 2s "DRO" are polar non-
hydrocarbons likely resuiting from inttinsic biodegradation of the petroleum. The DRO
with silica gel ¢leanup moare closely represents the concentrations of dissolved
petroleum hydrocarbons in the groundwater. Dissolved Benzene, Teluene,
Ethytbenzene or Total Xylenes were reported in five out of 16 wells; MW-8, MW-9, MW-
11, MW-12, and MW-19. Dissolved Benzene, however, was reported in only three on-
site wells at concentrations of 46, 80 and 5100 ugrL in welils MW-3, MW-8 and MW-11,
respectively.

MTBE was reported in five wells at concentrations of 11, 32, 19, 26 and 130 ug/L in
wells MW-1A, MW-8, MW-13, MW-16¢ and MW-17, respectively. Tert-Butano! was
reported in two wells; wells MW-8 and MW-12 at concentrations of 380 and 320 ugiL,
respectively.



Eight other petroleum-related dissolved VOCs were reported. These constituents and
their respective highest concentration reported, and associated wells, were:

Volatile Organic Compounds Concentration {ug/L)
Isopropylbenzene 150 (MW-16)
4-1sepropylbenzene 25 (MW-12)
Naphthatene 420 (MW-12)
n-Butylbenzene 28 (MW-12)
n-Propylbenzene 130 (MW-12)
sec-Butylhenzene 35 (MW-12)
1.2.4-Trimethylbenzene 326 (MW-12)
1.2.5-Trimethylbenzene 730 (MW-12)

« Dissolved hydrocarbons exist beneath the former refinety site, and have migrated
hydraulically offsite toward the weslt, south ang soutbwest, and marginally toward the
east of the Western Parcel. GRO and DRO, including relatively tow levels of DROs
using a silica wel rinse, were repoited in most perimeter wells and thus have migrated
hydraulically off-site toward the south and southwest, marginally toward the west, and
east of welt MW-9. Dissoived Benzene component was reported in on-site wells MW-8,
MW-9 and MW-11, and has marginally migrated toward the east of the Westetrn Parcel,
east of well MW-3, Certain dissolved VOCs have migrated offsite toward the south and
southwest, west, and marginally toward the east of well MW-9.

Dissolved MTBE is noted in groundwater west and southwest of the Western Parcel.
Relatively elevated dissolved MTBE in groundwater for offsite well MW-17, in addition
to its presence being reported in select soil samples from this location, suggest an off-
site source situated west or northwast of the site, with migration toward the east and
beneath the former Chemoil refinery site. Dissolved Tert-Butarol appears to have
migrated marginally off-site to the south and southwest.

e A soil gas survey was performed in 2009 along the perimeter of the site, and updated in
2010 to extend our understanding of soil gas presence and risk off-site and south of
the site. Hazard risk values generated were all below 1, indicating that potential
exposure 10 chemicals of potential concern in indoor air by restdents adjacent to the
southern propesty botindary pose a negligible noncancer health risk under the
conditions evaluated. The estimated excess ¢ancer risks were at or below the
generally acceptable risk range base# on maximum Chemicals of Potential Concern
{COPC) concentrations ang one-half the minimum detection [imits in soil vapor, kut
they fall in the lower end of the risk range based on maximum COPC concentrations
andg one-half the maximum detection kimits in soil vapor, or based on maximum COPC
conoentrations in groundwater. Methylene chloride was not detected in s0il vapor but
was the largest contributor 10 the estimated cancer risk based on soil vapor data. The
ohly chemical detected iy soif vapor that contributed to the estimated cancer risk was
Benzene, which was detected at concentrations that are roughly 30 to 40 times lower
than the maximum detected concentration reported in the previous evaluation using
2009 soil vapor data along the southern boundary.

The estimated excess ¢ancer risks based on the maximuen detected benzene
concentrations were welt below the generzlly acceptable risk range {(6x10~7 and 3x10-
7, at 5 and 10 ft bgs, respectively). Finally, estimated fisks based on groundwater data
were driven by naphthalene, which was not detected in the soil vapor samples.
Estimated heaith risks based on greundwater data are likely more uncertain than those
based on soil vapor data because of additional assusmptions required in the model and
potential biodegradation of the COPCs in the vadose zone.



in summary, potential soil vapor infrusion is not likely to be of concern for current off-
site residents south of the propetty boundary.

The feliowing recommendations are offered:

Quarterly groundwater gauging and sampting will continue, with the next events to
be performed in June, Septemwer and December 2011, with resultant reports
submitted in July and October 2011, and January 2012;

Based on analysis of results of seil, groundwater, and soil gas testing. no interim
remedial response is deemed necessary.

On-site clean-up goals will be proposed once future site use is determined. and
geveiopment plans are formulated.

Upon review of [he report presented herein by the CRWQCB-LAR, a meeting with
the CRWQCB-LAR will be held to discuss results and salient elements for
developiment of 3 site closure strategy with consideration of subsequent site use
and scheduling.

A site closure strategy should be developed in consideration of comments received
from the CRWQCB-LAR following their review of the Phase It report, updated
Human Health Risk Assessment, and updated Site Conceptual Mode.
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140 LIMITATiIONS

The ohservations, conclusions and recommendations presented in this report are based upon:
» Review of data and referenced materiat noted in this report;

+ Observations of TEC personnel and representatives during drilling of seil and soil
@as berings, instaltation of groundwater monitoring wells, gauging and groundwater
sampling, and other field-related activities performed between April 2009 and
March 2011, and

¢ Review of results of laboratory analyses performed on select groundwater samples
as reported by a California State-certified analytical laboratory.

It is possible that variations in soif and groundwater conditions may exist beyond the {imits of or
between the data points and locations explore# during this assessment. Also, changes may occur in
surface and groundwater cenditions encountered in the site area at some time in the future due te
variations in fainfall, temperature, regional water tevel fiuctuations and usage, or other factors, which
may uttimately impact the conditions discussed heretn.

The services performed by TEC have been conducted in a manner consistent with the levei of care
and skill ordinarily exercised by members of the profession currently practicing under similar
conditions. Mo other warranty, expressed erimplied, is made.






TABLE 241
SUMMARY OF PREVIOUS REPORTS

Date

Report Titie

Enginoering Entorprises, e, (EE!

0ec-85
Aug-86
Oct-85
Mar-87
Apr-87
Sep-87
Jan-88
Jan-88

Jul-88
Jan-89
Jul-89
Jan-80

Groundwater Assessment Phase | Report, MacMillanRing-Free Oil Company

Groundwater Assessimeat Phase Il Report, MacMillan Ring-Free Oif Company

Groundwater Assessment Phase It Report Clarifications

First Quarterly Groundwater Menitoring Repori, tMacMillan Ring-Free Refinery, Signal Hill, CA
Second Quarterly Groundwrater Monitoring Report, MacMillan Ring-Free Refinery, Signal Hill, CA
Third Quarterly Groundwater Monitering Report, MacMiltan Ring-Free Refinety, Signal Hill, CA
Fourth Quartesly Greundwater Monitoring Report, MacMitlan Ring-free Refinery, Signal Hill, CA
Revised Workplan to Address Outstanding Issues. California Regionat Water Quatity Control Board
File No 85-15, MacMitlan Ring-Free Refinery

Biannua! Interim Monitoring Report, MacMitian Ring-Free Refinery, Sigaat Hili, CA

Biannua! nterim Monitering Report, Jaauary 1889, Chemeil Refinery, Signal Mill, CA

Biannua! Interim Monitoring Report, Juty 1989, Chemnott Refinery, Signail Hill, CA

Siannuat Interim Monitoring Report. January 1890, Chemoil Refinery, Signal Rill, CA

Applied Environimmental Services, linc. (AES)

Jul99
Jan-91
Jul-91
Jan-92
Jul-92
Jan-93
Jul-83
Jan-94
Jul-94

Biannuat Interim Monitoring Report, Juty 1990, Chemoit Refinesy, Signal Hill, CA
Stannual interim Monitoring Report, January 1991, Chemoil Refinery, Signal Mill, CA
Bronnual interim Monitoring Report, Juty 1991, Chemoil Refinery, Signal Hill, CA
Biannual tnterim Menitoring Report, January 1992, Chemoit Refinesy, Signal Hill, CA
Siannual tnterim Monitoring Report, July 1992, Chemoil Refinery, Signal Hill, CA
8rannual tnterim Monitoring Report, January 1993, Chemoit Refinety, Signal Hill, CA
Siannual tnterim Monitoring Report, July 1993, Chemoil Refinery, Signal Hill, CA
Btannual interim Moniloring Repart, January 1394, Chemoit Refinery, Signal Hill, CA
#tannual tnterim Monitoring Report, July 1984, Chemoil Refinery, Signal Hifl, CA

Testa Environmental Corporation

Jan-95
JUl-9%
Jan-9¢
Jul-86
Jan-97
Jul-97
Dec-97

May-98
Nov-38

Aug-99
Sep-01

Nov-01

Biannual Interim Monitering Repert, January 1995, Chemoil Refinery, Signal Hill, CA

Biannual Interim Monitoring Report, July 1995, Chemoil Refinery, Signal Hilt, CA

Biannual interim Monitorinig Repert, January 1996, Chemoil Refinery, Signal Hitf, CA

Biannual Interim Monitoring Report, July 1996, Chemoil Refinery, Signal Hili, CA

Biannual {nterim Monitoring Report, January 1997, Chemeil Refinery, Signal Hij, CA

Biannual Interim Monitering Report, July 1997, Chemoil Refinery, Signal Hel, CA

Proposal for Subsurface Soil Quality Assessment. Decemer 1997, Former Chemoil Refinery,

Signal Hill, CA

Reporl of Additional Subsurface Assessment and Groundwater Monitoring. May 1998, Former Chemoi
Refinery, Signal Hill, CA

Proposed Workplan for Off-site Subsurface Soil and Groundwater Quality Conditions, November 8§,
1998, Former Chemoil Refinery, Signal Hill, CA

Repert on Additienal Subsurface Assessment, August 1938, Former Chemoif Refinery, Signal Hill, CA
Propose# Workplan for Subsurface Assessment, Eastern Parcel, Former Chemoit Refinery,

Signa¥ Hill, CA

Report on Agditional Subsurface Assessment, Eastern Pareel. Farmer Chemoil Refinery, Signal Hill, CA




TABLE 2-1
SUMMARY OF PREVIOUS REPCRTS

Date Reponrt Title
Mar-02 Proposed Remedial Action Plan, £astern Parcel, former Chemoil Refinery, Signal Hill, CA
Jun-02 Revised Remediat Action Pian, [Lastern Parcel, Former Chemoil Refinery, Signal Hill, CA
Jul-02 Report on Quarterly Groundwater Quality, July 2002, Formes Chemoil Refinery, Signal Hill, CA
Jul-02 Revised Workplan for Subsurface Assessment, Western Parcel, Former Chemoil Refinery,
Signal Hili, CA
Oct-02 Report on Quarteriy Sroundwater Quality, October 2002, Former Chemoil Refinery, Signal Hill, CA
Jan-03 Report on Quarterly Groundwater Quality, January 2003, Former Chemoit Refinery, Signal Bill, CA
Apr-03 Repoit on Quaiterly Groundwater Quality, April 2003, Former Chernoil Refinery, Signal Hifl, CA
Jul-03 Report on Quarteriy Groundwater Quality, July 2003, Former Chemoil Retfinery, Signal Hili, CA
Oct-03 Report on Quarterly Groundwater Quality, October 2003, Former Chemoil Refinery, Signal i, CA
Jano04 Repoit on Quacterly Groundwater Quality, January 2004, Former Chemoil Refinery, Signal Hill, CA
Apr-04 Report on Quarterly Groundwater Quality, Aprit 2004, Former Chemotl Refinery, Signat Hill, CA
Jul-04 fReport on Quasterly Groundwater Quality. July 2004, Former Chemoil Refinery, Signal Hifl, CA
Oct-0¢ Report on Quarterly Groundwater Quality, October 2004, Former Chemoil Refinery, Signal Hill, CA
Jan-05 Report on Quarterly Groundwater Quality, Januvary 2005, Former Chemail Refinery, Signal Hill, CA
Apr0S Report on Quarterly Groundwater Quality, Aprit 2005, Former Chemoit Refinery, Signat Hill, CA
Jul-05 Report on Quaiterly Groundwater Quality, July 2005, Former Chemoil Refinery, Signat Hill, CA
Ock05 Repoit on Quarterly Groundwater Quality. Octobser 2005, Former Chemost Refinery, Signai Hill, CA
Jan-08 Report en Quarterly Groun#water Quality, January 2008, Former Chemoil Refinery, Signal Hill, CA
Apr-08 Report on Quarterly Groundwater Quality, April 2008, Former Chemoil Refinery, Signal Hill, CA
Jul-06 Report on Quatterly Groundwater Quatity, July 20086, Former Chemoit Refinery, Signal Hill, CA
0¢i-06 Report on Quarterly Groundwater Quality, October 2006, Former Chemeil Refinery, Signal Hill, CA
Jan-07 Report en Quarterly Groundwater Quality, January 2007, Former Chemoil Refinery, Signaf Hil, CA
Apr-07 Rapori on Quarterly Groundwater Quality, April 2007, Former Chemoil Refinery, Signal Hill, CA
Jui-07 Reporl on Quarterly Groundwater Quality, July 2007, Former Chemoi Refinery, Signal Hill, CA
Oct-07 Report on Quarterly Groundwater Quality, October 2007, Former Chemolit Refinery, Signal Hill, CA
Jan-08 Report on Quarterly Groundwater Quality, January 2008, Former Chemoil Refinety, Signal Hill, CA
Apr038 Reporit on Quarterly Groundwater Queality, April 2008, Forimer Chemoil Refinery, Signal Hifl, CA
Jus-08 Reporl on Quarterly Groundwater Quality, July 2008, Former Chemoil Refinery, Signal Hill, CA
Oct-08 Report on Quarterly Groundwater Quality, October 2008, Former Chemoil Refinery, Signal Hit, CA
Oct-08 Revised Proposed Workpian, October 12, 2008, Former Chemoil Refinery, Sigaal Hifl, CA
Jan-09 Report on Phase 1 Additional Site Characterization, January 2003, Former Chemoil Reftnery,
Signat Hill, CA
Mar-09 Preposes Phase il Werkplan, Ma:ch 2, 2009, Former Chemoil Refinery, Signal Hill, CA
Apr.09 Report on Quarterty Groundwater Quality, April 2009, Former Chemnoil Refinery, Signal H#l, CA
May-09 Revised Proposed Worknian for Soit Gas Survey, May 8, 2009, Fermer Chemoil Refinery, Signas Hill, C
Sep-09 Report on Phase I Additional Subsurface Characterizatton, Former Chemoit Refinery, Signal Hif, CA
@ct-0® Report on Quarterly Groundwater Quality, Octower 2009, Former Chetnoil Refinery, Signa! Hill, CA
Jan-10 Report on Quarleriy Greundwater Quaiity, January 2010, Former Chemoil Refinery, Signal Hill, CA
Apr-1Q Repott on Quarterly Groundwater Quality. Aprit 2010, Farmer Chemoii Refinery, Signal Hill, CA
Apr-1Q Report on Off-Site Soil Gas Survey, Former Chemoit Refinery, Signal Hill, CA
May-10 Report on Updated Human Health Risk Assessment, Former Che moi! Refinery, Signal Hill, CA
Jul-10 Repoit on Quanrterly Groundwater Qualily, July 20%0, Former Chemoit Refinary Site, Signal Hik, CA
Oct-10 Report on Quarterly Groundwater Quallly, October 2010, Former Chemoil Refinery, Signal Hill, CA
Jan-11 Report on Quarsterly Groundwater, Januasy 2011, Former Chemoil Refinery, Signat Hill, CA
Apr-11 Report on Quarterly Groundwater Quality, April 2011, Former Chemoit Refinery, Signal Hill, CA




TABLE 2-2

CHRONOLOGY OF PERTINENT ACTIVITIES ANE REGULATORY EVENTS

Date

Event/Activity

Pe-1922

Dairy Farm

MacMdlan Ring-Fren Gil Campany Era

¥922/Aug-88
Lale-85/0ct-86
Mar-87
Majs-87

Jul-88
Dec-66

Refmnery oparated by MacMiltan Ring-Free O3l Company.

Substiface assessmeni nad cnaracierization commenced.

Quarlerly groundwater quality monitafing prodrams commencad.

LNAR( recavery program implemented wilh recoverywells R.4 and R.6: beth hydrocatben
impacted grouadwater and LNAPL, s recoveret.

Bianniim® groundwaies inonitering pragram commenced.

LNAPL, recovery well R-5 is instalied.

Cliemoll Refininy Corporation - Signat Hill Hotding Company ¢SHIIC) Evo

Aug-58
fHug-88
Dec-94

Dec-94
Ayg-35

1997
Qct-97
May-98
Nov-98

Jul-69/0¢ct-01
Aug-01

Fali 2001
Jun-G2Z

€2
Jul-02

Jul-05/Mar-06

May-06/Aug-08

oct-08

Refnery purchased by Chenoil Refining Corperation.
Biannual groundivates monitaring and LNABL racovery programs continucs.
LNAPL recovery system teerainated; continned with episodsc hand bailing of LNARE, in
R-Avath CRWQC 8-LAR approvel.
Appioximaleiy 253.902 borrels of total fluids recovered, with approximasely 27.9 barrets of LINAPL tecovered.
Pratininary assessment of Gundry Aveaye Progey, siluated immedialely wast of five \Westarn Paicel,
was periermed (o evaluale potentiafoff-sile envircnmentat impact.
3 gbove any below grouml structures dismantled gad removed, along wah
dismaniling of the waste waler system.
Chemgoil Refining Corgoration changes iis name 10 Signal Hall -g!ding Comoration.
Adgitioral subsurfaco asscssment periormod.
Additrona) subsurfuce assessment, inclsding of!-sife 10 the south, 10 assess potenical healh
risk 2@ rosidentiat arca parfarnmad.
Hialus from groundwater monitoring
Maating with CRWQCB-LAR on August 28, 2001, ¢ dis tuss davelopmeni-driven site closute, or partial
clostire, of Eastern Pascel and possibly porticns of ithe Wesltern Parcel al request of S14HC.
Additional subsurface assessment of Eastorn arcel parfatmed.
Remedial Aciion Plan (RAP) for Eastein Parcel de veloped lo accommodate salk of site for develapment.
RAR net implomanted since Gevelopment censderations vaero deferred or ceased; CRWQCB£AR was notified.
Additional sybsurface assessment of Wesiern Paicel considered and workpian prepared refeciinp geveiopment
ratere sts; workplan not smplemented since development conskierations vic ie deferied or coased, CRWQTBLAR was notified.
Groundwater quality monitonng revised from biannual to quanerty as a result of deferred developmeat Gonsiderations,
anmong other faclors, ang continues 10 Hresent at request of CRWQCH-LAR.
SHHC in coniract to sell proporty to an entdy managed by Richarg McAuley, the current
manuger ol M&O Walnut Peitaers, pursuant 10 & Stock Purchase Agreement. Thg propesed
sale of SHHC's stock was temninated in March 2006.
Subsuface assessment perfornied by Tetra Tech on behslf of developrnent inlerests. Resulls
gencrally cosfirmed p:aviaws understanding of site condilions, with indicalion of high residual
saturation at sme ar zone along vestern pesimeler of site in proximily of ‘exmer LNAPL recavery well R-§.
Additional site characlerization proposed ang subsequantiy implemented.

Inilia? off site soil ga:FPhase | report completed.

Sep-09
Jan-10
Mar-10
Aug-10
Dec-10
Doc-1¢
Feh-11

Phase Il rapon comyleted.

Phase |l voorkplan prepared and wotk commenced: in progress.

Off site S0 ¢33 prove survey soulh of site, @nd undalcd Buman 14ealth Risk Assessment completed.
Instatiation of off site well MVV-17 west of ske.

1astallation of off site well MW-18 south of site.

Caniinued quaricrly groundwater ntonilonsng.

Installation vf off site well MW-19 south of sile




Table4-1
Sumsnary of Boring and Well Data

Soil Boring Depth Soi Yype Soi! location Remarks
Boring Depnth Interval Symbet
No. {feet) (feel) {USCS}

Engineering Enterprises, Inc. (1588}

8-3 10 g-7.5 Sangy silt M1 \Western Parcef Norta
7.5-10 Sand spP
8-2 i6 G-1c Silly sand SM Western Parcef North  Mocerate tyycrocarbhon odor
8-3 g ¢-7.5 Silty sand Sha Western Parcet North
7.5-9 Sancy sik: ML
5-10C Sanc Sk
8-4 b1 G-10 Sandy silz Mt Westers Parcel North  Slight hydrocarbon odor
8-S a0 0-4 Sancy clay cl Western Parcel North  Strong hydrocarbon odor
4-10 Sancy silt ML Slight hydrocarbon odor
8-6 10 0-1i0 Silty sana SM Westers Parcel North  Rydrocarbon saturation at S’ bas
8-7 0 0-6 Sandy silt e Western Parcel North
6-10 Sand Sp Moderate sweet edor
8-8 1D 0-9 Sandy silt ME Westera Parcel North
%-10 Silty send SM
B89 10 0-3 Silty sand SM Western Parcel North
3-310 Sandy silt Mt
8-10 10 -7 Silty sand SM Westarn Parcel North  Slight hydrocarson odor
7-10 Sandy silt ME Slight hydrocarbon odor
8-11 10 0-2 Clay cL Westarn Parcel North  Slight hydrocaraon odor
230 Silty sand SM Mgoderate hydrocarben odor
8-12 19 0-2 Silty sand SM Western Parcel North  Mederate hydrocarbon odor
2-6 Sandy silt ME Moderate hydrocarbon odor
6-10 Silty sond SM Woderate hydrocarbon odor
8-13 16 ¢-3 Sandy silt Mt Wesiern Pzarcel North  Skght hydrocarbon odor
3-30 Silty sand SM Moderate hydrocarbon odor




Tabled -1
Summary of Soll 8oring Data

Soil Boring Depth Soil Type Soil Location Romarks

Barirg Depth Interval Symbai

No. (feet) {feer) {USCS)

8-14 10 0-3 Silty sand SM Western Parcel Norih
3-10 Sandy silt ML,

8-13 10 B-10 Silty sand SM Westarn Parcel South  Slight fiydrocarbon oder

B8-16 10 c-1 Silty sand SM Western Farcel South  Moderate hydrocarbon oder
£-S Sandy silt ML Stight hydrocarbor odor
5-10 Silty sane S Skght aydrocarbon odor

8-17 10 0-10 Silty sand SM Western Parcel South

8-18 10 0-8 Silty sand Sivt Wesiern Parcel South
8-10 Sand sp

8-19 10 0-3 Sty sand S Wesiern Parcel South  Hydrocesbon saturation
3-4 Clay cL Strorg hvdrocarbson ¢dor
4-10 Silty sand SM

8-20 10 0-15 Sand sp Waestarn Parcal South  Strong hverocarbson ador
15-5 Sandy silt vl Hydrocarbca saturatien 3-4' bgs
5-10 Silty sand Sivi Stight 4ydrocerbea odor

8-21 10 D-~2 Sandy silt ML Western Parcel South
2-3 ay cL
3-8 Silty sand M
8-19 Sand SP

8.22 10 0-25 Sandy silt vt Western Parcel South  Strong hydrocarbon edor
25-10 Silty sand St

8-23 10 ®-2 Sandy silt ML, Western Parcel South  Strong hydrocarben edor
2-10 Silty sand SM

8-24 10 C-15 Sand SP Western Parcel South  Hydrecardon saturation
i5-10  Siley sané SM Stight hydrocarbon odor to S' hgs

825 10 G-1 Gravelly sand  SP Western Farcel South Kydrocarbon saturation
1-1C Sandy silt ML Moderate hydrocarbon oder




Yable4-1
Summary of Soil Boring Data

Soil Boring Depth Soil Type Soil Location Remarks

8oring BGepth Interval Symbol

No. (fect) {feet) (USCS)

B8-26 19 -3 Silty sand SM Western Parcel South  Strong hydrocarbon odor
3-10 Sandy silk ME Slight hydrocarbon oder

B8-27 S 0-5 Clayey st Mt Western Parcel North

B-28 g c-3 Silty sand SM Westera Parcel Narth  Strong dydrecarson odor
3-10 Clayey sand ME

Monitoring and LNAPL Recavery Wells (Engineering Enterprises, Inc., 1987)

MW.]

MW-14

MW.2

MW-3

45

35

45

45

c.7
7-15
5-20
20-89
40-45
G-1S
i5-35
c-7
7-225
125-20
20.37.5
37.5-45
-7.5
75-15
i5-25
25-375
375.45

Sandy silt
Clayey sift
Sandy silt
Sandy silt
Clayey siit
Sandy silt
Sandy silt
Sandy silt
Clavey sift
Sandy silt
Sand
Clayey sift
Sandy silt
Silt

Sandy silt
Sand
Clayey sit

ML, Western Parcel Souih
MH

ML

SP

MH

ML Waest of Western Parcel

Sp Nerth

ML Eastern Parcet
MH

Mt

SP

MH

Mt Western Parcel North
Mt

ML

SP

Mt




Tabie4-1

Summary of Soil Bering Data

Soil goring Depth Soil Type Soit Location Remarks
Boring Degth Intervai Symbol
No., {feet) (feet} (USCS)
R-4 45 0-7.5 Silty send Stvt Western Pascel North
7.5-125 Sikty sand ML
12.5-26  Clayey silt MH
20-25 Sikly sand Sh
25-4C Sand se Hydrocarben oder neted at 30" bas
40 - 45 Crayey silt MH
R-5 43 0.758 Skt ML Western Parcel North
7.5-17.5 Silty sand Sevs
17.5-37.5 sSand P Hydrocarbon odar noted a% 35" bas
37.5-45 Crayeysilt MH
R-6 45 0-75 Sandy siir ML Western Parcel South
75-125 Claveysilt MH
12.5-22.5 Sty sand S
22,5-37.5 Sand Sg Hydrocarbon odor noted at 15 - 25' bgs
37.5-48 Ctayey sils ViH
MW-7 45 0-75 Sty sand ML Wesiern Parces South
75.15 Ciavey sikt MiH
:5-25 Silty sand S™M
25-40 Sand SP Hydrocarbon odor at 35' bes
40 . AS Clavey sift MH
MW-§ 45 ¢-10 Silt ME
10-17.5 Sandysilt Mt Western Parcel North
17.5-40 Sand SP
40 - 45 Sandy silt Me
MW.9 35 0-15 Sandy sil Mt Western Parcel North  Shell iragmenis at 15’ bgs
1S - 35 Sane SP Well instaded 0 49" bgs




Table§-3
Summary of Soil Boring Data

Soil Boring Depth Soil Type Soit igcation Remarks

Boring Depth Intervai Symhel

No. {feet) (feet) {LSCS)

MW-10 4ac 0-13 Sandy stit ML £3stern Parcel
15-35 Sand se Shell fragments from 20-25° bgs
35-40 Sitty sand S Seme orgahics
40- 43 Send cp Some shel fragmeanis

Soil Borings (Yesta Environmentat Corporation, 1998}

8-1 35 0-25 Sikty sand S\ Waestern Parcel North  Slight hydrocarbon edor 2o 35" bgs
" 28-7.8  Sikty clay CcL
75-35 Sand sP
B-2 3C 0-2.5 Silty sand S Western Parce! North  Slight hydrocarbon edor to 30' bgs:
25-75  Clayeysilt cL streng from 5 - 25 bgs
7.5-12.5 Silty sandd S
12.£.30 Sand se
B-3 0-25 Clayey silt Sivt VWestern Pascel South  Streng hydrocarbon odor te 25 bgs
25-75  Sandysit ML
75-125 Silty sand S0t
12.5-22.5 Sand se
22.5-23  Silty sand SVi

Off-site Geprobes (Yesta Environmental Corporation, 1999}

GP-1 20 0- 125 Ciavay silt cL South of Westera Parce!
12.5.175 Siltysand SM
175-20 Sand SP




Tabled -1
Summary of 5ol Bering Data

So# Boring Depth Sotl Yype Seil location femarks
Boring Depth Interval Symbol
NoO. {feet) (feet) (USCS)
GP-2 20 0-1258 Clayey silt CL South of Western Parcel
12.5-17.5 Siity sand SM
17.5-20 Sand se
GP-3 20 0-20 Clayey silt cL South of Western Parcet

Soit borings (Tetra Tech, Inc., 2006)

58.1 40 0-35 Sitty sand 5M Western Parcel North  Strong hysrocarbon odor from 2.5 - 35' bgs
3.5-45  Silty ciav sC
4.5-14 Silty sand SM
14 -25 Sand SP
25-34 Sifty sand SM
34 - 48 Sand sP
582 45 0-23 Sif ML Western Parcel North  Hydrocarbon odor throughout depth
23-45 Sznd sp Streng hydrocarbon odar throughout depth
S8-3 34 0-11 Silty sanc M Eastern zrcel Seuth
11-14 Clay CL
14-33 Sand 5P
s$8-3 15 0-15 Western Parcel North
$8-4 &s 0-1i Silty sand 5m Western Parcel Noith  Strong hydrocarbon odor througbout dept»
11-15 Szngd 5P
15-16 Sifty send M
16 -4% Sand SP
41-%5 Sifty s2nd M
E-1 10 Eastern Parcel Cene Penetraticn Tast
E-1A 40 Eastern Parcel Cene Panetraticn Test

%16 25 Zastern Poarcel Cone Penetration Test




Table4-1
Summary of Soil Boring Data

Soit 8oring Oepth Soil Type Soil tocation Remarks

8oring Depth Interval Symbol

No. {(feet) {feet) (115CS)

E-2C 25 Eastern Parcel Cone Penetratien Test
£.3A 10 Eastern Parce! Cone Penetration Test

Monitoring wells (Testa Environmental Cocporation, 2009)

MW-11 45
MAW-12 35
W13 35
MW.14 27
MW-15 17

0.13
13-27.5
27.5-32.5
32.5-.425
42.5-45.5
9-75
75125
125-175
17.5-22
22-22.5
225.325
32.5-35
0.6
6-11
131-35
0-125
125-27
0-75
7.5-17

Silt

Sifty sand
Sandy silt
Silty sand
Sandy siit
Ciayey silt
Stlt

Sandy siit
Sand
Stity sand
Sandy sit
Sitty sand
Sandy sirt
Clayey silt
Sand
Clayey silt
Sand

Sift

Sand

Ml Western Parcel North  Strong hydrocarbenodor througheut depth
SM

ML

Sivi

ViL

ML West of Western Parcel Strong hydracarben odor érom 1@ - 30 bgs
bAL

VL

P

Shv:

el

S

L Western Parce! Seuth

CL

4 Strong hydrocarbon ador from 35 - 357 2858
L South of Western Parcel

5S¢

ML South of Western Parcot

5P Moderste hydrocarbon ocor from 10 - 17 bgs




Table 4-1
Surmmary of Seoil Boring Data

Soil Boring Depth Scit Type Soil tocation Remarks
Boring Depth Intervat Symbol
No. (feet) {feet) (USCS)
MAYW-26 28 C-¢ Sile ML South of Western Parcel
€-9.5 Sandy silt ML,
$.5-17.5 Silty sand SM
175-28 Sand SP Moderate hydrocarbon odor at 25° bgs
MA-17 27 C-12.5 Clayey siit ML West of Western ®arcel
325-15.9  Silt ML Slight to moderate hvdrocarbon cdor
15.0-27.9 Sand SP from 15 - 27" hgs
MW-18 23 0-7.5 Clayey sitt ML Seuth of Western Parcel
7.5-125 Silt ML Ne hydrocarbon odor
125-17.5 Siltysangd M
17.5-23 Sand so
MW-18 21 0-75 Clavey sit; ML South of Western Parcel
7.5-125 Sandvsit ML Siight aydrocarhen odor
125-210 Sand SP Strong hydrocarbon odor
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Table 5-4
Summary of Anaiytical Results for Soit for the Western Parcel
Engincering Enterprises, inc. (1987-1388)

wely Depth  Sample TRPMY Fucl Kydragarbons {ing!Kg*?
Boiing  ¢(leey Ne. (MgrKg) Gasaline Kergsere Diesel  fineral Undilferentiated
No. Spirits  MHydrocaraons
(mgIKe)

Former Monitoring and Recovery Welts (EEi, Nov. 1987)
6MW-1 20 S1-20  NAT NA NA A NA NA
R-2 G S$46 NA NA NA NA NA NA

20 S.4.20 NA NA NA NG NA NA
RS 6 $-5-6 NA NA NA NA NA NA

20 §-5-20 NA NA NA NA NA NA
MW.7 20 S-7-20 NA NA NA NA NA NA
MW-8 1.% S-8-18 861 NA NA NA NA NA

30 $.830 87 NA NA NA NA NA
Soil Borings (EE!, 1988}
8-4 10 S-10-10 ND' ND ND ND ND NS
68-5 2 S-5-2 38,000 NA NA NA NA NA

10 S-6-10 NMA N ND NB ND 12,060
B6 2 S.6-2 2%.000 9 NA NA NA NA

190 S-6-10 NA §30 ND 9900 ND NO
B8-7 10 S\7.10 NA 68 ND ND ND MD
B-8 10 S-8-40 NA NO ND ND NO ND
£3-9 10 S-9-10 NA NO ND 6100 ND TR<144
8-t0 10 S10-10 NA ND ND 2100 ND ND
2 2] 2 S-11.2 12,000 NA NA NA NA NA

10 $-14-10 NA 4080 ND ND ND ND
B-12 10 S-1210 NA 760 NI 300 NO ND
8-13 10 $-13-10 NA N{) N ND N 12000
B.-14 2 $-142 49,600 NA N/ NA NA NA

10 S-14.40 NA ND ND D ND 4300
B-1% 10 S-15-10 A ND ND NE) ND 320
B-1G 10 $-16-50 NA ND ND 100 NO ND
B17 10 S-17-10 NA ND NOD [N ) ND 280
39 ¢ 10 S-18-10 NA N0 ND NO ND N2
B-19 2 5162 16,000 NA NA NA NA NAs

10 SAG50 NA N0 ND 1000 ND 220
8-20 2 S-20-2 45,000 NA NA NA NA NA

10 S.20.10 NA NO ND 1200 ND 420
£3.2% 2 $-21-2  NA ND ND N ND TR<109

10 S.21-10 NA 508 ND 469 N® TR<10D
8.22 2 S-22.2 28,000 NA NA NA N4y NA

1d $522-10 NA N NI NQ ND 2600
B8.23 2 $:23-2 15,000 NA NA NA NA NA

10 S-24-10 NA ND ND 320 ND ND
8-24 2 S24-2 48,000 NA NA NA NA NA

10 S-24-10 NA ND ND 20 ND ND
B-25 2 S-28-2 15,000 NA NA NA NA NA

10 $-25-10 NA ND ND NO ND §20
B3-26 2 $5-26-2 48,000 NA NA NA NA NA

10 $26-10 NA [310) ND 1900 ND ND
B8-27 10 S-27-10 NA ND ND ND NOD NO
Be-28 2 5282 40,000 RO NA NA NA NA

1¢ S-20.10 NA NGO NI N3] NO 3400
(8) TRPH = Tolal pelraleum hydracarbons using ERPA Blethod 418.1.
® mgcg = milligrams per kikcgram o¢ equivalent to pans pes millien.
() NO = ot aetected at levels ¢qual o or grealer 1han e resnective analylicat tetlection fimt.

(d) NA = Not analyzed,



Table 5.2

Summary of Analytical Data for Seil for the Western Parcet

Testa Environmentat Cotrporation (1999)

Boring Sampie Sample S — Parametar
No. Cepth  No. TPHg TPHY TRPH Beazens Toluene Ethylbenzene Total ~ M.TBE™
(mg/kg) ™ (afcgy irmg'Kg) (ug¥a} © (ugKg) {ugiKe) Xylenes  {ug/Kg}
(ug'Ka}

Westem Parcel (southern subparcet)

B8-1 S B.%.3 65 1470 1590 NO 343 852 2783 ND
18 B-%-1Q 23 €52 705 ND 285 377 2639 NOD
15 B-%-15 ND 22¢ 270 ND 188 2550 71 NOD
23 B-4-20 408 5750 8580 NB 4580 71002 18700 NO
25 B-1-25 735 10700 %1200 1580 7350 254C3 48090 NO
33 B-%-30 289 14200 20800 7140 1400¢C 52269 10500¢ ND
35 8-1-35 738 2250 <5100 3190 3430 307¢% 15700 ND

B8-2 S B-2-5 334 &300 44109 3120 317720 a8 4189 ND
19 B-2-1C 24 ND NG ND ND NB ND ND
15 B.2-15 ND ND E NO ND ND NO ND
20 B.2.20 ND ND 22 NO ND ND NE ND
25 B-2.15 1540 5924 43209 3610 13900 60603 62400 NO
23 B-2-30 1130 Z400 7140 3580 12400 %8209 63200 N®

B-3 S B-3-5 175 €700 4340 31 1760 941 9189 NC
10 B-3-10 209 5290 7749 01 1260 <150 9040 ND
15 B-3-15 ND 24 99 NO ND ND ND NO
20 B-3-20 05 8150 4480 841 1660 4280 18300 NO
25 B-3-25 445 1040C 11303 1370 2280 2050 34000 NO

Off-site Geoprebes

GP-1 & ND ND NA NO ND ND N NA
10 ND ND NA NQ ND ND ND NA
15 o6 170 NA NO ND NB ND NA
20 270 850 NA ND ND NG NG NA
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TABLE 5-3a
SUMMARY OF ANALYTICAL DATA FOR SOIL (a)

Boring/Well Designation No. (b)

Parameter S-11-1  S-11-S S-11-10  S-11-15 S-11-20 S-1i-25 S-11-30  S-11-35 S-11-40 S-11-45 S-12-5 S-12-10  S-12-15
Gasoline (GRO) and Digsel (DRO) Range Organics using EPA Method 80158 Madified; units in mg/Kg (c)

Gasoline (GRO) 1.9 1300 3800 2600 2000 1500 3400 1100 3200 8800 ND(1)(e) ND(1) ND(1)
Diesel (DRO) 1100 3000 23,000 8700 3500 3300 14000 18000 7000 4100 6400 ND({10) ND(10)
Volalile Orqanic Compounds Using EPA Methed 82608 unils in ug/Kg_(d)

Benzere 6.9 ND(2500) 11000 3400 ND(2500) ND(2500) 8400 ND(2500) 7800 9400 ND(5) ND(5) ND(5)
cis-1,2, Dichloroethane ND(5) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND{(2500) ND(2500) ND(2500) ND(2500)  ND(5) ND(5) ND(5)
Ethylbenzene 15 4100 20000 9800 6700 4700 16000 2800 25000 31000 ND(5) ND(5) ND(5)
Isopropylbenzene ND(5) ND(2500) 6800 3700 2800 ND(2500) 7600 ND(2500) 7800 9600 ND(5) ND(5) ND(5)
4-1sopropyltoluene ND(5) ND(2500) 6300 3100 ND(2500) ND(2500) 6800 ND(2500) 3200 4800 ND(5) ND(5) ND(5)
MTBE ND(5) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500)  ND(2500)  ND(5) ND(5) ND(5)
Naphthalene ND(5) 9900 27000 7200 5100 3500 21000 ND(2500) 9000 12000 ND(5) ND(5) ND(5)
n-Propyibenzene ND(5) 2700 9500 4800 3700 2800 11000 2600 10000 13000 ND(5) ND(5) ND(5)
n-Bulylbenzene ND(5) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) 7800 ND(2500) 4900 6700 ND(5) ND(5) ND(5)
sec-Butylbenzene ND(5) ND(2500) 5500 ND(2500) ND(2500) ND(2500) 5400 ND(2500) 3700 4900 ND(5) ND(5) ND(5)
Tet+Butanol ND(100) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(2500) ND(100) ND(100)  ND(100)
1.2.4-Trimethylbenzene 9.3 ND(2500) 49000 21000 16000 12000 42000 ND(2500) 5200 7800 ND(5) ND(5) ND(5)
1,3,5-Trimethylbenzene ~ ND(5) ND(2500) 19000 7800 5500 4000 10000 ND(2500) 6600 13000 ND(5) ND(5) ND(5)
Toluene ND(5) ND(50K) ND(50K) ND(50K) ND(50K) ND(S0K) ND(S0K) ND(2500) ND(2500) ND(2500)  ND(5) ND(5) ND(5)
Xylenes 31 4800 75000 26800 14000 8500 9800 ND(2500)  ND(2500) ND(2500)  ND(5) ND(5) ND(5)
Semi-volatile Orqanic Compounds using EPD Method 8270C; units in.uafkKg

Acenaphthene ND(75) 200 1100 140 120 61 640 7.8 150 140 ND(12) ND(S) ND(5)
Acenaphthylene ND(75) 130 480 120 58 29 340 ND(5) 65 62 ND(12) ND(5) ND(5)
Chtysene 75 53 21 6.8 ND(5) ND(5) 34 ND(5) NO(5) ND(5) ND(12) ND(5) ND(5)
Fluoranthene ND(75)  ND(5) 46 53 ND(5)  ND(5) 46 ND(5) ND(5) ND(5) ND(12)  ND(5) ND(5)
Flourene ND(75) 350 1900 120 51 28 1400 10 120 210 ND(12) ND(5) ND(5)
Naphthatene ND(75) 4800 20000 4200 2100 1400 17000 55 6800 6200 13 5.8 ND(5)
Phenanthrene ND(75) 520 2500 210 24 12 2200 6.8 73 320 ND(12) ND(5) ND(5)
Pyrene 89 20 89 1 ND(5)  ND(5) 86 ND(5) ND(5) 16 ND(12)  ND(5) ND(5)




SUMMARY OF ANALYTICAL DATA FOR SOIL (a)

TABLE 5-3b

Boring/Well Designation No. (b}

Parameter §-12-20 S-12-25  §-12-30  S$-12-35  S-13-1  S-13-5 $-13.10  S$-13-15 S-13-20 $-13-2S §-13-30 S-14-S S-14-10
Gagoline (GRO) and Diesel (DRO) Range Organics using EPA Method 8015B Modified; units in mg/Kg (¢}

Gasoline (GRO) 130 580 960 NO(1) NO(1) ND(1) ND(1) ND(1) 130 330 250 ND(1) NO(1)
Diesel (DRO) 260 650 360 ND(10)  ND(10) 450 ND(10) ND(10) 370 2200 1400 ND(10) ND(10)
Volatile Qrganic Compounds Using EPA Method 82608 units in Lg/Kg (d)

Benzene ND(250) ND(500) ND(500) NO(5) ND(5) ND(S) NO(5) NO(S5) ND(250) ND(500) ND(250) ND(5) ND(5)
cis-1,2, Dichloroethane ND(250) ND(500) ND(500)  ND(5) NO(S) NO(5) NO(5) ND(S) ND(250) ND(250) ND(250) ND(5) ND(S)
Ethylbenzene ND(250) ND(500) ND(500) 15 ND(S) ND(5) ND(5) NO(5) ND(250) ND(250) ND(250) ND(5) ND(S)
Isoprapylbenzene ND(250) 1300 3000 ND(5) ND(S) ND(5) NO(5) NO(S) ND(250) 980 640 ND(5) ND(S)
4-1sopropyltoluene ND(250) ND(500) ND(500) ND(5) NO(5) ND(5) ND(5) ND(S) ND(250) ND(250) ND(250) ND(5) ND(5)
MTBE ND(250) ND(S00) ND(500)  NOD(S) ND(5) ND(S) NO(S) NO(5) ND(250) ND(250) ND(250) NOD(5) ND(5)
Naphthalene ND(250) 1400 . 3600 ND(5) NO(S) NO(S5) ND(5) ND(5) ND(250) 2700 2300 NO(5) ND(5)
n-Propylbenzene ND(250) 2000 4500 NO(S) ND(5) ND(S) NO(S5) NO(5) ND(250) 1200 850 ND(S) ND(5)
n-Butylbenzene ND(250) NOD(500) 750 NO(5) NO(5) ND(5) ND(5) ND(5) ND(250) ND(250) ND(250) NO(5) NO(5)
sec-Butylbenzene ND(250) 1100 2000 NO(S) ND(S) ND(5) ND(5) NO(5) ND(250) 920 590 ND(S) ND(S)
Tert-8utanal ND(5000) ND(10K)  ND(10K) ND(100) ND(100) ND(100) ND(100) ND(100) ND(5000)  ND(10K) ND(100) ND(100)  ND{(100)
1,2,4-Triimethylbenzene ~ ND(250) ND(500) ND(500) ND(5) ND(S) ND(5) NO(5) ND(S) ND(250) ND(250) ND(250) ND(5) ND(5)
1.3.5-Trimethylbenzene ~ ND(250) ND(S00) ND(500) NO(5) NO(5) ND(5) NO(5) ND(5) ND(250) ND(250) ND(250) ND(5) NO(5)
Toluene ND(250) ND(500) ND(500)  ND(5) ND(S) ND(5) NO(S) NO(S5) ND(250) ND(250) ND(250) ND(5) ND(5)
Xylenes ND(250) ND(500) ND(500) NO(5) NO(S) ND(5) ND(5) ND(5) ND(250) ND(250) ND(250) ND(5) ND(5)




SUMMARY OF ANALYTICAL BATA FOR SOIL (a)

TABLE 5-3b

Boring/Well Designation No. (b)

Parameter S-£2-20 §-12-25  S-32-30  §-12-35 S-13-1  S-13-S S-33-19  S-i3-1S $-33-20 $-13-25 §-13-30  S-145 $-14-10
Semi-volatite Qrganic Compounds asing £PA Method 8270C; Lrits in ua't
Acenaphthene NDX5) NCIS) NO(S) ND(S) MND(ES)  NBES) ND(S) NDLS) ki 80 71 ND?{5) NZX(S)
Acenaphthyieng NS NDIS) ND(S) NO(S) NG(73)  NDish ND(S) NDI(5) ND{12) 33 26 ND{S) ND(5)
Benzo(aienthracene NDKB) NC(s) ND(5) Na(8) 280 D5} ND(S) ND(5) ND{12) ANOI72) NO(12) ND<S) ND!S)
Benzo(a)pyeene NTI5) NC(3) ND(5) ND(5) 240 ~NO%) N ND(5) NCX(12) NE(52) ND(12) ND?S) N5
Benzo(b;¥ouanthene N9 ND(&) NO(E) ND(%) 300 ND{5 ND(S) ND(S) ND{12) NC112) ND(12) ND{<) ND(S)
Benzola. h)peiylene NO(S) NDiS} ND(S) ND(5) 120 NQO(S) ND(5) NDEB) ME(12) ND32) ND(12)  ND{5) NO(S;
Benza(k)flouranthaae ND(5) nd(S) NDLE) ND(S) 110 NC(5} NDIS) NDIS) MD!12) NE{1Z) ND(12)  ND(S) NDIS)
Chevsene NO($) ND(5} ND(S) NO(S) 250 NB(5} ND5) ND({5) ND{12) MO(12) MD(12) ND{5) ND(S)
ficranthene ND(S) ND(3) WND(S) ND(S) 370 B H NDS) ND{(5} ND{12) NC(12) NO(12) ND{S) NO(S)
Fleurene NOD(S) NO(5) NO(E) ND(5) 51 NGBS NIVE) ND;5Y 37 120 NB{12)  ND{3) ND{8)
Incero(s 2.3-td) pyrere  ND(8) NDi8) ND({8&) NDI8) 83 NO(5} ND{S) ND/S} NDI£2} ND(12) ND(12} NBS) ND(5)
Naphthalere ND:5) 459 340 ND{S) 2100 NC(S} NO/{S) NO(5} 00 750 585 NDID) NO'S)
Phenanthrane ND:S) NE1S) NDE&) NDE5) 210 NE(5} ND?3) ND(5) 43 100 ) ND(S) ND(S)
Py:ene MND{S) ND{S) ND(S) MO{O) 64% NCIH) NODIS) ND{S) NC(2) NO(12) NO{12) MDIS) ND{S)




TABLE 5-3c
SUMMARY OF ANALYTICAL DATA FOR SOIL (a)

Boring/Well Designation No. (b)

Parameter $-14-15 S-14-20  S-14-25 S-15-5  S-15-10 S-15-15 S-15-20  S-15-25 S-16-5 S-16-10 $-16-1S  S-16-20  S-16-2S

Gasoline {GRO) and Diesel (DRO) Range Organics using EPA Method 8015B Modified; units in mg/Kg [c)

Gasoline (GRQ) ND(1) ND(1) ND(1) ND(1) ND(1) 100 180 150 ND(1) ND(1) 250 1.6 67
Diesel (DRO) ND(10)  ND(10) ND(10)  ND(10)  ND(10) 440 1200 780 110 ND(10) 1400 10 a7
Velatile Organic Compoynds Vsing EPA Method 82608, unils in uaiKg {d)

Benzene ND(5) ND(5) ND(5) ND(5) ND(S)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(5)
qis-1,2, Dichloroethane  ND(S) ND(5) ND(5) ND(5) ND(S)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(5)
Ethylbenzene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
Isopropylbenzene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) 350 320 ND(250) ND(5) ND(5) ND(5) ND(25)
4-isagpropyttoluene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
MTBE ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
Naphthalene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) 580 ND(250) ND(5) ND(5) ND(5) ND(25)
n-Propylbenzene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
n-Butylbenzene ND(5) ND(S) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
sec-Bulylbenzene ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) 25
Tert-Butancl ND(100) ND(100) ND(100) ND(100) ND(100) ND(5K) ND(5K)  ND(5K) ND(5000)  ND(100) ND(100) ND(100)  ND(500)
1.2.4-Trimethylbenzene  ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
1.3.5-Trimethylhenzene  ND(5) ND(5) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(25)
Toluene ND(5) ND(S) ND(5) ND(5) ND(5)  ND(250) ND(250) ND(250) ND(250) ND(5) ND(5) ND(5) ND(2)

Xylenes ND(250) ND(5) ND(5) ND(S)  ND(5) ND(250) ND(250) ND(250)  ND(250)  ND(5) ND(5)  ND(5) ND(25)




TABLE 5-3¢

SUMMARY OF ANALYTICAL DATA FOR SOIiL (a3}

Boring/Well Designation No. (b)

Parasneter $-34-15 $-14-20  $-34-23  §-i5-5  $-15-1¢ S-15-i5  $-15-20  §-15-25 $-16-5 $-18-10 $-16-15 S$-16-26  $-16-25
Semuofatile Organic Cotrpourds using E2A dMethod 8276C; un2s in ucika

Acenaphthene NDI5;) ND{S} ND(S) N(12y 05} 0 23 21 Ki) Ne(R ND(5) NO(S) ND(S)
Acenzphthylens ND(5) MD{S; ND(5) ND(12)  KWC(S) 6.1 82 78 ND(12) NB(22) NO(S) ND(S) ND(5)
3enzo(aenthracene NOIS: NDiS; NDX(E) ND(12}  NB(5) tNDi5) ND(8) ND(S) ND12) AD(52 ND() ND(E) NO(E)
Benzo1a)pyrene ND(5} *D{5} ND(5) ND(12)  NC{5} ND:S) ND(S) ND(S) ND(12) ~ND(32) NO(5) ND(S) ND(5)
Benzaib)gyrgnthere ND(5) NO{5) ND(5) NO(12}  MC(5) D5 NIS) ND(S} ND{12) MDY 22) NO($) ND(5) ND(8)
Benzo(a.h)peiylene ND(5} ND{S) ND(5) ND(12)  ND{S) ND5Y NDI5) NOI5) NO{12) N{32) ND(T) NO(T) NDIS)
Beazofk)flournihene NO&) NCiS) ND(S) NO(12? NO(8) ND{S) NDIS) ND(S) ND12) MBIsE) NO(S) ND(5) NO(S)
Chrysene ND(S; NDUS} NO(5) ND(12}  ND{S) NDIS) ND(5) NDi5) NB({12) MDBi32) NO(S) NO(S) ND(5)
Fluererthere NO(5) ND{S) ND(S8) ND(12)  NO©Y NDi{3) NO(5) NO(S;) ND(12) MC(22) NO(5) ND(S) ND(5}
Flauzene ND(5) nMD{S) ND(5} ND(12)  ND(S} 25 34 21 ar XC(72) ND(S) ND(S) ND(5)
Indeno{!.2.3-.co) pyrene  NDIS) NC{S; ND(D) ND(12) NS DI ND(8) ND(S) ND{12) NB(12) ND(8) ND(8) ND(5)
Naphthalgne ND(S) 450 248 ND{12)  NC(5} 24 53 230 1G5 NC{12) ND(9) ND(%) 33
Pheranthrene ND(5) NOGE NO(S) 15 NC(5) 34 &7 a5 52 NDB(12) NO(5) ND{(£) ND(S)
Pyrene NDIS) NCi3} NO(S) ND(12)  NC(5} WDiS) 5.2 ND(S) ND{12) NC(32) N(S) NO(5) N2X(S)
Naotes:

ia} Soil sampling for Boring'welk MY'/-11 was performed on Annt 27, 2333; basing'welt KON 2 on Aprit 28, 2039; henaghwelf MVA13 e Aprit 29, 2009;

tioringstazlis PAVA4 2ne (WOL25 on June 26, 2609 hatinglwel ML-15 on June 28, 2009.

(b} Soil samole des’gnslion: S = soil: 11 = beringAwvell desigrtion: § = depth in feel below oround surfaze.
(c) myiKg = milligrams per lter, o equivalent o parts ser millier.,

fd) ue/Kg = micragrams per lier, ar aguivalent of parts per biflion.

{e) NC = Not detected ai o zbeve the snalyticel desectian imit; as skovan in pareos.



Table 5-4
Summary of Analytical Results for Soil for Off-Site Wells MW-17, MiW-18 and MW-1¢

Weit No.  Soit Sample Gasoline  Diesel MTBE Remarks
Sampie Depth Range Range {uz/<g)ic)
Numder  {fect) Organics  Organics
(sest)(2} (GRC) (RO}
(mg/Kg)b] (me/Xg;
MW-17  §-17-2 2 NB{1.9)(d) 550 ND(5)
5.17-5 3 ND{1.0) ND{z @} NDB{5)
§-17-1C 10 ND{1.e; ND{10} 530
§-17-15 15 ND{1.0} 11 ND{5) slight hydrocarbon odor
$-17-20 20 ND{(1.0} 170 6.5C Slight hydrocarbon odor
§-17-25 25 160 100 ACS) Moaderate hydrezarbon edor
MW-18 NA NA NA NA ANA
MIWV-1S S-19-3 ) NO(1.0} 23 ND(S)
5-19-1C 3 ND(1.0} 28 ND{S)
§-1S-15 b 2.4 28¢C ND{S)
S-12.28 290 3.2 360 NO(S)

{a} Onlling ef M\W<17 and 3oit sampling was petfonned on August 30. 2030, FAY- 18 on December 3, 2C1C, and MW-7% onr Febmuary 12, 2611.
th} mgrKg = milligrams 0gr kilogram, e equivalenl 20 23is par mellicn.
{c) uz'Ke = mictosrams per kilogram. or eguvalent ot pacts perbiiken.

{8} NO = Net detecied 8l 9r sbeve {1e ana)risal detection im# s showe in parens.,



TABLE 5-5
Summoary of Seil Quality for Eastern Parcel Stockpiles (a)

Soil Stockpile Sample Number

Paramoter SS-EP-1 $S-EP-2 SS-EP-3 $S-£P-4 SS-EP-S  SS-EP-6  SS-EP-COMPOSITE

Gasoling (GRO) and plese| {DRO] Range Organles using EPA Method 8015B Moditicd; units in me/Kg {c}

Gasoline (GRO) NGLE.0F  ND{EO} NGO NO(L0) NO1Q)  NO(1.0)
(Siesei (OROY 65 150 46 53 44 42
Somi-Yolatito Qrganic Conpountds Usiyy EPA Mothed §2708: ynils it uglg [d)
Benzolalamhsacene 52 68 34 ND(12}  ND(12) ND(12)
Benzofa)pyrenc 80 83 42 N0R12) ND(12) NEX(12
Benzo{b) uor antene ) 18D 49 ND{12)  ND(12) NOG(12)
Benza{g.h.d)perylenc a9 1) 52 NQO[12) 13 NI(12)
BenzofkMueranlhene 25 27 k) ND{12}  ND(32} NO(12}
Chrysene a7 M 42 NIX{12) NII(12) NEX12)
(Mbenz{a,hanthracene 14 17 NC{12) NO{12} NG(£2)  NO(12)
[Fludranthene %4 116 48 N2} ND(s2)  NO(O12
Ingeno(1,2.3-cdypyrene 41 57 27 ND(12}  WND(32) NO(12}
Phenanthrene 8 46 16 ND{12)  NDGRZY  NO(12)

Pyres:e 120 149 86 ND(12}  ND($2} NO(12)

Metats Using EPA Motirod 3050B/6040B in matKg

Arsenic 46
Bariun 120
Chromivm 17
Cobalt 7.5
Conper 23
Lead 8
Nickel 14
Varadiur 33

Zine 53




TABLE 6-1
SUMMARY OF ANALYTICAL DATA FOR GROUNDWATER - MARCH 2011 {a}

Well Designation No.

Parameter MW-1  MW-1A MW-2 MW-3  MWwW-8 MW MW-10 MW-11 MW-12 Mw-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19
R-4(b)  R-5(b) MW-7(b) R-6(b}
Gasoline and Diesel Range Organics using EPA Method 8015B Madified; Silica Gel Rinse also used for Diesel Range Organics; units in mg/L (c)
Gasoline (GRQ) ND(0.20) 1.2 ND(0.20) ND(0.20) 1.8 52 ND(0.20) 19 14 0.89 ND(0.20) 0.77 27 0.35 ND(0.20) 1.3
Diese! (DRO) 5.5 24 ND(0.20) ND(0.21) 65 23 48 1 9.2 8.5 ND(0.20) 5.5 26 1.1 ND(0.20) 3.7
Diesel (DRO,sgr) 0.65 0.46 ND(0.20) ND(0.20) 1.1 ND(0.20) 0.3 1.7 1 11 ND(0.20) 0.57 0.66 ND(0.20} ND(0.20) 0.45
Velatile Onganic Compounds Using EPA Methad 82608; units in ugit (d}
Benzene ND(5.0) ND(5.0) ND(5.0) ND(5.0) 46 90 ND(5.0) 5100 ND(20) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0)
Ethylbenzene ND(5.0) 6 ND(5.0) ND(5.0) 13 59 ND(5.0) 610 470 ND(5.0) ND(5.0) ND(5.0) ND(5.0) NO(S.0} ND(5.0) 47
Isopropylbenzene ND(5.0) 42 ND(5.0) ND(5.0) 68 55 ND(5.0) 120 130 51 ND(5.0) S8 150 ND(5.0) ND(5.0) 85
4-1sopropyltoluene ND(5.0) ND(50) ND(5.0) ND(5.0) ND(S.0) ND(5.0) ND(5.0) ND(100) 88 ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0)
MTBE ND(5.0) 11 ND(5.0) ND(5.0) 32 ND(5.0) ND(5.0) ND(100) ND(20) 18 ND(5.0) ND(5.0) 26 130 ND(5.0) ND(5.0)
Naphthalene ND(5.0) 120 ND(5.0) ND(5.0) 130 130 ND(5.0) 240 420 250 ND(5.0) 18 78 ND(5.0) ND(5.0) 250
n-Propylbenzene ND(5.0) 16 ND(5.0) ND(5.0) 57 53 ND(5.0) 120 130 44 ND(5.0) 16 87 ND(5.0) ND(5.00 3
n-Butylbenzene ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(100) 28 ND(5.0) ND(5.0) NO(5.0) ND(5.0) ND(5.0) NOD(S.0) ND(5.0)
sec-Butylbenzene ND(5.0) 7.3 ND(5.0) ND(5.0) 9.1 9 ND(5.0) ND(100) 35 11 ND(5.0) 88 32 ND(5.0) ND(5.0) 12
Tert-Butano! ND(100) ND(100) ND(100) ND(100) 380 ND(100) ND(100) ND(2000) 320 ND(100) ND(100)  ND(100) ND(100) ND(100) ND(100) ND(100)
1,2.4-Tiimethylbenzene  ND(S5.0) 5.2 ND(5.0) ND(5.0) ND(5.0) 12 ND(5.0) 110 730 ND(5.0) ND(5.0) ND(5.0) ND(5.0) NOD(5.0) ND(5.0) ND(5.0)
1,3,5-Trimethylbenzene ND(5.0) ND(5.0) ND(S.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(100) 110 ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(S.0)
Toluene ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(S.0) 5.4 ND(5.0) ND(100) ND(20) ND(5.0) NOD(5.0) ND(5.0) ND(5.0) ND{5.0) ND(5.0) NO(5.0)
m,p-Xylenes ND(10.0) ND(10) ND(10) ND(10) ND(10) 82 ND(10) 210 270 ND(10)  ND(10) ND(10) ND(10)  ND(10) ND(10) ND(5.0)
o-Xylene ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 6.5 ND(5.0) ND(100) ND(20) ND(5.0) ND(5.0) ND(5.0) ND(50) ND(5.0) ND(5.0) ND(5.0)




TABLE 62

SUNMBVIARY OF ANALYTICAL DATA FOR GROUNDWATER - MARCH 2011 {a)

Well Designation tNo.

Parameter MW-1  MW-1A MW-2  MW-3  MW-8 MW-9 MW-:0 MW-12 MW-12 MW-23 MW-24  MW.1S MW.16 MW.17 MW-18 MW-19
R-4{b}  R-S(b} MW-7{b} R-6(b)

Semi-volatile Qrganic Compounss using £PA Methos 3270C: unis in uett

2.Methyfnaphthaisre ND(10)  NO(10; ND(10)  NO(10}  ND(10} ND(30) ND{:0}  ND{10;  NO(18} ND{i0) ND{($0)  NO(10) ND{i®) ND{<0) ND(1Q)  nND(0)

Naphthalena ND(10;  NO(10) NO(30) ND(108  NE(10;  NB(0)  ND(:0)  ND{10;  NB(19)  ND(:)  NB{ED)  ND(10} ND{16)  ND{I0) NO(I0)  ND(10)

Phenal NC{10}  NO(10; ND(10) NC(i0} NO(10} NO{t0) NDXt0) ND{10) NO(50) ND(10) ND{10)  NO(s0) ND(10) ND{TOY ND(1I)  ND(16)

Notes:

(a) Groundwater sampling v/as perionned en fjarch 3, 2811,

(b) Wells M-11, MVV-12, MW-13 and MW-14 serve as seplacement wells for former LNAPL rezovery wells R-6 and R-5,
fotmer monidoring well MW-13. and foimes LNAPL rzcovesy well R-8. respectivety.

{c) mati = milligrcams ger hiter, ar equivalent fo parts pe? million,

(d) ugfL = resicrogranr:s per liter, or equivalent of parts per billion.

(e} NO = Nol detectzd at er above 1he anatylical defection lisnit: a3 shown in parens.

(73 Highlighted cor:centrations exceed Maximum Contaminant Levels {MCLs) or State Netfication Leveles 3o ug/L.



On-Site Soil Vapor Analytical Summary (Tetra Tech, 2006)

TABLE 7-1

Western Parcel

Parameter SB1 S82 sB3 S84 E1

S feet 15 feet 5 feet 15 feet S feet 15 feet S feet 15 feet 15 feet

31,630-

Total VOCs(a) 6,400 55,280 257,200 338,000 37,700 67 740 43,420 1,307,500 10,000
Benzene ND(1.0)(b;, 24,000 242,000 230,000 12,100 275,&%_ 10,100 802,000 ND(1.0)
Ethylbenzene 2,100 26,900 15,200 108,000 25,600 262036%% 6.810 159,000 10,800
Methyl ter-butyl
ether (MTBE) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 1,680 ND(1.0) ND(1.0)
Toluene ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
1,2,4- 2,490-
Trimethylbenzene 4,300 4,380 ND(1.5) ND(1.5) ND(1.5) 3.500 10,300 7,770 ND(1.5)
1,3,5- 1,720-
Trimethylbenzene ND(1.5) ND(1.5) ND(1.5) ND(1.5) ND(1.5) 3,370 5,490 5,830 ND(1.5)
Xylenes, m-,p- ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 9,040 221,000 ND(1.0)
Xylenes, o- ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 41,100 ND(2.0)

(@) VOCs = Volatile organic compounds
(b) ND = Not detected at or above analytical reporting limits shown in parens
(c) Highlighted concentrations exceed California Human Health Screening Levels or CHHSLs (CalEPA, 2005)



YABLE 7.23
SUMMARY OF SOIL GAS SURVEY DATA . SOUTHERN PERIMEYER (3)

Lecatlon; Along the southern perlmeter of the Western Parce! from west to east

Paramete: SollGas Probe No.
SGP-1-S [b) SGP-1-15 SGP-2-S  SGP-2-1S SGP-3-S  SGP-3-1S SGP-4.5  SGP-4-15 SGP-S-S  SGP-S-15 SGP-65  SGP-6-15 SGP-2-S  SGP-218
CHMSI<
CHHSLs Commerical/|
Residential ndustial
land Use Land Use
Benzene 36.2 222 220 36 ND ND S3 ND 82 ND e ND 2,100 ND 76 ND
362 122 430 ND NO ND ND ND NO ND ND ND KD ND ND ND
Ethylbenzene 98C* 3,300°* 780 ND ND 1,500 ND 580 990 ND 220 ND ND 110 ND ND
$80° 3,300°° 980 ND ND ND ND ND ND ND ND ND ND ND ND ND
30" 3,300"" 180 ND ND ND ND ND ND ND XD ND NO ND ND ND
150propyibenzene NLE NLE 789 S0 ND S80 ND 6,900 2,3€0 10.000 450 6.500 910 17.000 950 17,000
NLE NLE 150 ND NO NO ND NO ND ND ND ND ND ND ND ND
MTBE 4,000 13,400 ND ND 60 410 3,400 NO ND ND ND ND NO ND ND NO
4.000 13,400 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
n-Propyfbentene NLE NLE 80 ND ND ND ND 5500 640 ND 280 4,200 740 12,000 6.300 6.2C0
sec-Butylbenzene NLE NLE ND ND ND KD 1,600 ND 260 3,100 140 2,700 240 3,400 170 3,000
NLE NLE ND ND NO ND ND ND ND ND ND ND NO ND ND ND
Tert-Butylbenzene NLE NLE ND ND ND ND ND ND ND ND ND ND NO ND ND ND
Toluene 135,000 378.000 250 ND ND 950 ND NO 2,000 ND ND ND NO ND ND ND
135,000 378,000 330 ND ND ND ND NO ND ND ND ND NO ND ND ND
1,2.4-Trimethylbenzene NLE NLE 220 220 NO 130 ND ND ND ND 150 ND NO ND ND NO
NLE NLE 190 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene NLiE NLE S0 ND ND 4] ND ND ND ND ND ND ND ND ND ND
Xviencs 329.000 £87,000 S0 300 ND S.200 ND ND 3,230 ND 150 ND ND 190 60 ND
319.CC0 887,020 1.0¢0 ND ND ND ND ND ND ND ND ND NO ND ND ND
319,00 £87.000 180 ND ND ND ND ND ND ND NO ND NO ND ND ND
NOTES:

{a) Al unit in microgeams per cubic meter (yg/m3).
[b) SGP-1+5 = sgif gas probe - probe number - depth in fee: below ground surface.

(c) ND = Not detected at or above parameter's respective analytical deteciion fevel.

(dl D = Duplicate.

NLE = no level established.

* RWQCB Region 2; Emvironmental Sceeening Level, lowest residential.
* RW/QCY fKeglon 2; Environmentdl Screening teve, lowest commercial/industrial.



TABLE 7-2b
SUMMARY OF 5041 GAS SURVEY DATA - \WWESTERN PERIMETER (a)

Location: ilce Gundry Avenue immediatety west of the Western Parcel.

Perameter Scil Gas Probe No.
CHHSLs
CHHSLs  Commericalfi
Resdertial  adusteisl

Land Uze Lard Use G&‘A_;S.J!l  Gdy-1-15 Gdy-2-5 Gdy-2-15 Gdy-1-5 Gdy-3-1% Gdy-4-5 Gdy-£-18 GAy-S-S Gdy-5.15 Goy6-5 Sdv$-15 Gey-7.5 Gdy-7-15 Gdy-7-15 [c)

Bentene 362 122 89 ND ND ND NO ND Sl NO ND ND L] ND RO D NA
Cyclahexane N:E NLE Nale) NA NA NA NA RA NA NA NA NA NA NA NA RA 260
Ethylbenzene se0° 3,300 N NO ND ND ND ND ND ND ND ND NO NO KD ND NA
|sopropyldentene NLE NLE 100 9.200 KD 630 ND 11ico 14 ] 1,960 ND NO ND NO ND 15,000 NA

NiE NLE ND NO ND ND ND NC ND ND ND ND ND XD KD ND NA
MTSE 4,000 13,400 ND ND ND N ND NC ND NC ND ND ND ND KD NE NA
rPropylteniene NLE NLE ND 520 ND NC ND 670 XD 1,200 ND ND NOD ND [15=] $,990 NA
sec-Qutyltenzene NLE NLE ND 2,3t0 ND 1,8¢0 < 3,080 ND 330 ND 2,100 ({>] ND NO 2,800 NA

NE NLE ND ND KD MDD NO M0 ND ND ND ND ND ND NO NO HA
Tert-Suivibenzane N:iE NLE KD 510 KD ND XD ND ND ND ND ND ND ND NO ND NA
Teivena 138,028 378,080 *0 No ND ND N2 ND 280 S1o 93 ND NO ND HD 820 HA
1,2,8-Trimothyibene NLE NLE (] NO KD ND KO ND 3+ NOD NOD NOD ND NO ND ND HA
1,3.5-Trimothyitenze NE NLE KD nNO NO ND NO ND NO ND NOD NOD NOD NOD RO ND NA
Xylenes 319,000 3$87.0C0 120 ND NO ND NO ND ND ND ND ND nD ND NO ND NA
NOTES:

(a) All unitginmicrograms per cubic meter (vR/m3),

(5) Gdy-1-5 = Gundry Avenue - orcbe number - death in feet below grourd sutfaze.
[¢) EPA TC-15 2Nz

(d3 ND = Mot deteriad at or 2bera p2ramerar s anstieal deseevan laval.

(¢l NA 2 NO anadrzed

(1) O » Doplicate tample.

° RWCXB Region 2; Ervlrcamental Screening Level, iowest resicential

** RWQTB Regon 2; Ermironments! Screening Lenal, lowess commercialfindustrial



TABLE 7-2¢
SUMMARY OF SOIL GAS SURVEY DATA - EASTERN PERIMETER(a)

Location: Along Walnut Avenue immediately west of the Western Parcel

Parameter Soi! Gas Probe Number

CHHSLs
CHHSLs Commerical/!
Residential ndustrial
Land Use Land Use  Wnt-1-5 (b) Wnt-1-15 Wnt-1-15 (¢) Wnt-2-5 Wnt-2-15 Wnt-3-5  Wnt-3-15 Wnt-4-5

Benzene 36.2 122 43 ND 6 ND ND 51 ND ND
Cyclohexane NLE NLE ND ND 68 ND ND ND ND ND
cis-1,2-Dichloroethane NLE NLE ND ND 39 ND ND ND ND ND
1,1-Dichloroethane 1,500 5,100 ND ND 3 ND ND ND ND ND
1,2-Dichloroethane 94 3,100 ND ND 4 ND ND ND ND ND
Ethylbenzene 980* 3,300** 61 ND 21 ND 1,600 ND 620 260
Heptane NLE NLE ND ND 34 ND ND ND ND ND
Isopropylbenzene NLE NLE ND 75 ND 23,000 ND 280 81,000 ND
MTBE 4,000 13,400 ND ND ND ND 47,000 ND ND ND
n-Propylbenzene NLE NLE ND ND ND 2,200 8,700 ND 17,000 ND
Propylene NLE NLE ND ND 190 ND ND ND ND ND
sec-Butylbenzene NLE NLE ND ND ND 1,300 1,800 ND 8.900 ND
Te:tButylbenzene NLE NLE ND ND ND ND ND ND 630 ND
Toluene 135,000 378,000 150 88 290 840 600 130 740 130
1,1,1-Trichloroethane NLE NLE ND ND 33 ND ND ND ND ND
1,2,4-Trimethylbenzene NLE NLE ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene NLE NLE ND ND ND ND ND ND ND ND
Xylenes 319,000 887,000 255 130 26 ND ND ND ND 960
NOTES:

(a) All units in micrograms per cubic meter (ug/m3).

(b) Wnt-1-5 = Wainut Avenue - probe number - depth in feet below ground surface.
(c) EPATO-15 analysis

(d) ND = Not detected at or above parameter's analytical detection level.

(e} NA = Not analyzed

NLE = no level established

* RWQCB Region 2; Environmental Screening Level, lowest residential

** RWQCB Region 2; Environmental Screening Level, lowest commercia!/industrial



TASLE 7-2d
SUMMARY OF SOil. GAS SURVEY DATA - NORTHERN PERIMETER (a)

Parameter Soil Gas Probe Number

CHHSLs

Commeric

CHHSLs  al/Industri
Residentia  af Land

f Land Use Use Hilk-1-5 (b)  Hil-1-1S Hilk-2-15 Hili-2-15 Hill-3-S Hill-3-15 Hill-4-$ Hill-4-15
8enzene 36.2 122 S0 ND ND ND 86 ND ND ND
Ethylbenzene 980* 3,300°*" ND ND ND ND ND ND ND ND
Isopropylbenzene NLE NLE ND ND ND ND ND ND ND ND
MTBE 4,000 13,400 ND ND ND ND ND ND ND NO
n-Propylbenzene NLE NLE ND ND ND ND ND ND ND ND
sec-Butylbentene NLE NLE ND ND NOD ND ND ND ND ND
Tert-Butvibenzene NLE NLE ND ND ND NO ND ND ND ND
Toluene 135,000 378,000 180 ND ND 68 250 130 ND ND

135,000 378,000 ND ND ND 69 ND ND ND ND

1,2,&-Trimethylbenzene NLE NLE ND ND ND 110 ND ND ND ND
N NLE ND ND ND 99 ND ND ND ND

1,3.S-Trimezhylhenzene NLE NLE ND ND ND NO ND ND ND ND
Kylenes 319,000 887,000 ND ND ND ND 120 ND ND ND

NOTES:

(3} All units in micrograms per cubic meter (ug/m3).

(b) Hill-1-5 = Hill Steeet - probe number - depth in feet below Ercund surface.

(c) ND = Not detected at or above parameter’s respective analytical detection level.
NLE = no level established.

*“ RWQCB Region 2; Environmental Screening Level, lowest residential.

** RWQCB Region 2; Environmental Screening Level, lowest commercial/industrial.



TABLE 7-3
ANALYTICAL RESULTS FOR OFF SITE SOIL GAS SURVEY (a) - SOUTH OF SITE

Location: Adjacent ta southern gerimeter, off-site, alang Wesley Orive

Parameter Soil Gas Probe No. - Depth below ground surface in feet (b)

SGPAVD 1.8 {h] SGP-2D-2-5  SGPWD-2.8  §GP-ID-2-10 $GPAVD.35  5GOD-)-10 $GWD-0.5  SGP-WOI-I0 IGP0-L10 SGPAWDHES  SGPHUDSAD SGP-WO.LS  SGP.DEI0

CHHSLs
CHHSI s Commericaly
Residential ndustrial
1and Use tand Use EPATO-1S £EPA T02S
Acetone NEE(Q NLE NO(&) NS 20 Ny ND D ND ND ND ND X0 ND NG
2-Butancne NLE NLE ND N 52 A ND 8O ND ND ND ° 0 ND NO
Benzene 162 122 56139) Laxeur£rKe) a7 »0 ND aD ND ND NO » O ) 53
Chiorobenzene NLE NIE ND N 1% ~o ND L) ND ND 2500 ND ) ND ND
Elhylbenzene NLE NLE ND ND 81 ) ND N0 ND ND N2 no NO ND ND
Isopropyltenzene NLE NLE ND » ND [+ ND 4,900 ND ND L] ND ND ND ND
4-Methy!-2-Pentanone NUE NLE ND o 77 ND ND ND NS ND 80 20} &0 N> ND
MTBE 4,000 13,400 ND 0 ND 250 ND D » ND ad ND NO ND ND
sec-Butylbenzene NIE NIE ) ~o ND ND ND 1500 NO 510 &0 ND &0 NO ND
Toluene(aV) 135800 378.000 7 ~o NAD ND ND ND » NO D73 ND ND w0 ND
Toluene 1V (3VI(7V) 135800 378,000 2201505146)  16010UP 160) 170 n ND NO 2} $30 NC 120 ND % 120
1,1,3-Trichloroethane NLE NLE 100 3SA0UP 34 20 $0 ND ND 20 ND ND 380 ND 20 17
Xylenes -m,p 319400 57,080 1o 132(0JP 120 120 ND ND ND AT 1) NO ND ub 100 ND
Xylenes .0 3195000 £79,000 ND XD X ND ND ND 0 ND ND ND ND NO ND
Total Petroleum Hydrocarbons (ug/L; C4-C12) ND (50) ND {50} 99 5.400 5.300 380 9,100 180 160 NO{SO} 100

NOTES:

{2) All units in micrograms per cubic meter (ugfm3).

{b) SGP-WD-1-S = soll gas probe - Wesley Orive- probe number - depth in feet belows 8round surface.
{¢ ) NLE = No level 