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Note:

Soil Vapor Sampling Locations,
(TEC, 2009/2010)

Soil Vapor Sample Locations,
( APEX, 2017)

Soil Vapor Sample Locations,
(Tetratech, 2006)

Soil Gas Sampling Locations,
(Geosyntec, 2012)

Indicated Compound Not Detected at
Concentration at or Above the Laboratory
Reporting Limit Shown

Data Not Used in Contouring due to Proximity
of SME System Which Began Operation After
Collection of Samples

Below Ground Surface
Not Detected
Not Sampled

Isoconcentration Contour,
Dashed Where Inferred

Concentrations > 909 pg/m?
Concentrations > 10,000 pug/m?

Micrograms per Cubic Meter

1. Concentration of benzene in micrograms per cubic meter (ug/m?)
2. 909 pg/m?® = Site-specific soil vapor screening level for
commercial/industrial land use.
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CSM components related to soil.
CSM components related to onsite groundwater.
CSM components related to offsite groundwater.

CSM components related to surface water.
Receptor likely to be exposed via this route, so pathway is considered potentially complete.

|

Receptor may be exposed via this route, so pathway is considered potentially complete; however, pathway is considered minor.

Il 1l

Pathway is incomplete, no further evaluation required.

@ Soil invasive activities may extend to 10 feet below ground surface (bgs) and include construction and development for commercial/industrial land use.
® No surface water bodies were identified within a one-half mile radius of the site.

¢ Surface invasive activities are not expected to extend beyond 10 feet bgs during construction and development. Due to Site topography, depth to water in existing monitoring
wells ranges from approximately 15 feet bgs in the southern portions of the Site to 43 feet bgs in the northern portions of the Site.

9 Groundwater quality within the Site vicinity is generally poor due to seawater intrusion and elevated salinity. Shallow groundwater is not currently used and is not likely to be
developed for beneficial use. Risk management measures can be implemented to ensure that groundwater is not used. The nearest public water supply well is located
downgradient approximately 850 feet south of the Site (Los Angeles County Department of Public Works Well 420), however is used for groundwater monitoring purposes only.
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ChemOil_Tables_6.6.17

Table 4-1
Summary of Soil Screening Levels
Former ChemOil Refinery
Signal Hill, California

Direct Contact with Soil Protection of Groundwater, Aquifer is Not a Source of Drinking Water Final Screening Levels’
Groundwater at 20 feet bgs 5
Chemical Residential Construction Commercial/lndustrial 100X LARWQCB Soil SLs®|100X LARWQCB Soil SLs® Residential c tructi Commercial/
esidential onstruction X
(0 to 10 ft bgs) (10 to 20 ft bgs) Industrial
SFBRWQCB ESL '| USEPA RSL/DTSC SL 2| SFBRWQCB ESL '| SFBRWQCB ESL '| USEPA RSL/DTSC SL?|SFBRWQCB ESL °| USEPARSL * LARWQCB Soil SL ° LARWQCB Soil SL °
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Total Petroleum Hydrocarbons (TPH)
TPHg (C4-C12) 7.4E+02 8.2E+01 2.8E+03 3.9E+03 4.2E+02 -- -- 1.0E+03 1.0E+03 8.2E+01 1.0E+03 4.2E+02
TPH (C5-C12) 7.4E+02 8.2E+01 2.8E+03 3.9E+03 4.2E+02 -- -- 1.0E+03 1.0E+03 8.2E+01 1.0E+03 4.2E+02
TPH (C13-C22) 2.3E+02 9.6E+01 8.8E+02 1.1E+03 4.4E+02 -- -- 1.0E+04 1.0E+04 9.6E+01 8.8E+02 4.4E+02
TPH (C23-C44) 1.1E+04 2.5E+03 3.2E+04 1.4E+05 3.3E+04 -- -- 5.0E+04 5.0E+04 2.5E+03 3.2E+04 3.3E+04
Volatile Organic Compounds (VOCs)
Acetone 5.9E+04 6.1E+04 2.6E+05 6.3E+05 6.7E+05 -- -- 1.6E+02 1.5E+02 1.5E+02 1.5E+02 1.5E+02
Benzene 2.3E-01 3.3E-01 2.4E+01 1.0E+00 1.4E+00 -- -- 6.2E-01 1.5E-01 1.5E-01 1.5E-01 1.5E-01
(8) TBA NV 1.3E+05 NV NV 1.5E+06 -- -- 1.3E+00 1.2E+00 1.2E+00 1.2E+00 1.2E+00
tert-Butylbenzene NV 2.2E+03 NV NV 1.2E+04 -- -- 2.8E+01 2.6E+01 2.6E+01 2.6E+01 2.6E+01
sec-Butylbenzene NV 2.2E+03 NV NV 1.2E+04 -- -- 2.8E+01 2.6E+01 2.6E+01 2.6E+01 2.6E+01
n-Butylbenzene NV 1.2E+03 NV NV 6.4E+03 -- -- 2.8E+01 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Ethylbenzene 5.1E+00 5.8E+00 4.8E+02 2.2E+01 2.5E+01 -- -- 6.8E+01 3.2E+01 5.1E+00 3.2E+01 2.2E+01
Isopropylbenzene NV 1.9E+03 NV NV 9.9E+03 -- -- 8.4E+01 7.7E+01 7.7E+01 7.7E+01 7.7E+01
(9) 4-Isopropyltoluene NV 1.9E+03 NV NV 9.9E+03 -- -- 8.4E+01 7.7E+01 7.7E+01 7.7E+01 7.7E+01
MTBE 4.2E+01 4.7E+01 3.7E+03 1.8E+02 2.1E+02 -- -- 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Naphthalene 3.3E+00 3.8E+00 3.5E+02 1.4E+01 1.7E+01 -- -- 1.8E+00 1.7E+00 1.7E+00 1.7E+00 1.7E+00
n-Propylbenzene NV 3.8E+03 NV NV 2.4E+04 -- -- 2.8E+01 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Toluene 9.7E+02 1.1E+03 4.1E+03 4.6E+03 5.4E+03 -- -- 2.5E+01 1.6E+01 1.6E+01 1.6E+01 1.6E+01
1,3,5-TMB NV 2.1E+02 NV NV 1.1E+03 -- -- 3.6E+01 3.3E+01 3.3E+01 3.3E+01 3.3E+01
1,2,4-TMB NV 5.8E+01 NV NV 2.4E+02 -- -- 3.6E+01 3.3E+01 3.3E+01 3.3E+01 3.3E+01
o-Xylene NV 6.5E+02 NV NV 2.8E+03 -- -- NV NV 6.5E+02 0.0E+00 2.8E+03
(10) m,p-Xylenes NV 5.5E+02 NV NV 2.4E+03 -- -- NV NV 5.5E+02 0.0E+00 2.4E+03
Total Xylenes 5.6E+02 5.8E+02 2.4E+03 2.4E+03 2.5E+03 -- -- 2.3E+02 1.8E+02 1.8E+02 1.8E+02 1.8E+02
Polycyclic Aromatic Hydrocarbons (PAHSs)
Acenaphthene 3.6E+03 3.6E+03 1.0E+04 4.5E+04 4.5E+04 1.9E+01 5.5E+00 NV NV 5.5E+00 5.5E+00 5.5E+00
(11) Acenaphthylene 3.6E+03 3.6E+03 1.0E+04 4.5E+04 4.5E+04 1.3E+01 5.5E+00 NV NV 5.5E+00 5.5E+00 5.5E+00
Anthracene 1.8E+04 1.8E+04 5.0E+04 2.3E+05 2.3E+05 2.8E+00 5.8E+01 NV NV 2.8E+00 2.8E+00 2.8E+00
Benz(a)anthracene 1.6E-01 1.6E-01 1.6E+01 2.9E+00 2.9E+00 1.2E+01 4.2E-03 NV NV 4.2E-03 4.2E-03 4.2E-03
Benzo(a)pyrene 1.6E-02 1.6E-02 1.6E+00 2.9E-01 2.9E-01 1.3E+02 4.0E-03 NV NV 4.0E-03 4.0E-03 4.0E-03
Benzo(b)fluoranthene 1.6E-01 1.6E-01 1.6E+01 2.9E+00 2.9E+00 6.4E+02 4.1E-02 NV NV 4.1E-02 4.1E-02 4.1E-02
Benzo(g,h,i)perylene NV NV NV NV NV 2.7E+01 NV NV NV 2.7E+01 2.7E+01 2.7E+01
Benzo(k)fluoranthene 1.6E+00 1.6E+00 1.5E+02 2.9E+01 2.9E+01 3.7E+01 4.0E-01 NV NV 4.0E-01 4.0E-01 4.0E-01
Chrysene 1.5E+01 1.6E+01 1.5E+03 2.6E+02 2.9E+02 2.3E+01 1.2E+00 NV NV 1.2E+00 1.2E+00 1.2E+00
Dibenzo(a,h)anthracene 1.6E-02 1.6E-02 1.6E+00 2.9E-01 2.9E-01 1.4E+02 1.3E-02 NV NV 1.3E-02 1.3E-02 1.3E-02
Fluoranthene 2.4E+03 2.4E+03 6.7E+03 3.0E+04 3.0E+04 6.0E+01 8.9E+01 NV NV 6.0E+01 6.0E+01 6.0E+01
Fluorene 2.4E+03 2.4E+03 6.7E+03 3.0E+04 3.0E+04 8.9E+00 5.4E+00 NV NV 5.4E+00 5.4E+00 5.4E+00
Indeno(1,2,3-cd)pyrene 1.6E-01 1.6E-01 1.6E+01 2.9E+00 2.9E+00 7.0E+01 1.3E-01 NV NV 1.3E-01 1.3E-01 1.3E-01
Naphthalene 3.3E+00 3.8E+00 3.5E+02 1.4E+01 1.7E+01 -- -- 1.8E+00 1.7E+00 1.7E+00 1.7E+00 1.7E+00
(12) Phenanthrene 1.8E+04 1.8E+04 5.0E+04 2.3E+05 2.3E+05 1.1E+01 5.8E+01 NV NV 1.1E+01 1.1E+01 1.1E+01
Pyrene 1.8E+03 1.8E+03 5.0E+03 2.3E+04 2.3E+04 8.5E+01 1.3E+01 NV NV 1.3E+01 1.3E+01 1.3E+01
Metals
Lead 8.0E+01 8.0E+01 1.6E+02 3.2E+02 3.2E+02 NV NV NV NV 8.0E+01 1.6E+02 3.2E+02
Notes:
C4-C12 = Carbon range. 100X = One hundred times. TPHg = TPH as gasoline. USEPA RSL = U.S. Environmental Protection Agency Regional Screening Level (USEPA, 2016).
ft bgs = feet below ground surface. TBA = tert-Butyl alcohol. LARWQCB Soil SL = Los Angeles Regional Water Quality Control Board Soil Screening Level (LARWQCB, 1996).
mg/kg = milligram per kilogram. MTBE = Methyl-tert-butyl ether. DTSC SL = Department of Toxic Substances Control Screening Level (DTSC, 2016).
NV = No published value. TMB = Trimethylbenzene. SFBRWQCB ESL = San Francisco Bay Regional Water Quality Control Board Environmental Screening Level (SFBRWQCB, 2016)

' SFBRWQCB ESLs for soil for direct contact exposure pathways. Screening levels for TPH (C5-C12), TPH (C13-C22), and TPH (C23-C44) represent ESLs for TPH gasoline (C5-C12), TPH diesel (C10-C24), and TPH motor oil (C24-C36), respectively
2 USEPA RSLs/DTSC SLs for soil for direct contact exposure pathways represents the lowest of the available DTSC SL or USEPA RSL. Screening levels for TPH (C5-C12), TPH (C13-C22), and TPH (C23-C44) represent lowest of aliphatic and aromatic USEPA RSLs for TPH Low (C5-C8), TPH Middle (C9-C18), and TPH High (C17-C32),
respectively.
3 SFBRWQCB ESL respresents soil SL for protection of groundwater, assuming groundwater aquifer is not a source of drinking water. Screening levels for TPH (C5-C12), TPH (C13-C22), and TPH (C23-C44) represent ESLs for TPH gasoline (C5-C12), TPH diesel (C10-C24), and TPH motor oil (C24-C36), respectivel
4 USEPA RSL respresents soil SL for protection of groundwater, assuming groundwater aquifer is not a source of drinking water. Screening levels for TPH (C5-C12), TPH (C13-C22), and TPH (C23-C44) represent lowest of aliphatic and aromatic USEPA RSLs for TPH Low (C5-C8), TPH Middle (C9-C18), and TPH High (C17-C32), respective
® LARWQCB SL respresents soil SL for protection of groundwater at 20 ft bgs, assuming groundwater aquifer is not a source of drinking water. As recommended by LARWQCB (1996), for non-drinking water aquifers, screening level for TPH carbon ranges represent the LARWQCB SLs for TPH where distance above groundwater is greater than 150
feet (>150 feet). Values from LARWQCB (1996) for PAHs were not available.
® As recommended by LARWQCB (1996), for non-drinking water aquifers, benzene, toluene, ethylbenzene, and xylene (BTEX) screening levels are set at 100 times (100X) respective maximum contaminant levels (MCLs) as preliminary levels to be protection of human health and the environment. This method was applied to all VOCs.
" Final screening level represents the lowest available screening level for each exposure scenario/receptol
81 screening level for tert-butyl alcohol was not available; therefore, the value for sec-butyl alcohol was usec
°If screening level for 4-Isopropyltoluene was not available; therefore, the value for Isopropylbenzene was used.
"% Screening level for m,p-xylenes represents the value for m-xylene.
g screening level for acenaphthylene was not available; therefore, the value for acenaphthene was used.
"2 f screening level for phenanthrene was not available; therefore, the value for anthracene was used.
References:
DTSC. 2016. Human Health Risk Assessment (HHRA) Note Number 3, DTSC-modified Screening Levels (DTSC SLs). Human and Ecological Risk Office (HERO). June.
LARWQCB. 1996. Interim Site Assessment & Cleanup Guidebook. California Regional Water Quality Control Board, Los Angeles and Ventura Counties, Region 4. May 1996.
SFBRWQCB. 2016. Environmental Screening Levels (ESLS). San Francisco Bay Regional Water Quality Control Board. Revision 3. February.
USEPA. 2016. Regional Screening Levels (TR=1E-06, HQ=1). May.
The Source Group, Inc.
Page 1 of 1 A Division of Apex Companies, LLC



ChemOil_Tables_6.6.17

Table 4-2

Former ChemOil Refinery
Signal Hill, California

Summary of Soil Vapor Screening Levels

Vapor Intrusion to Indoor Air 6

Site-Specific, Risk-Based Screening

Levels *
Chemical Residential Commercial/lIndustrial . . Commercial/
Residential X
Industrial
SFBRWQCB ESL ' | USEPA RSL/DTSC SL?| SFBRWQCBESL"' |USEPA RSL/DTSC SL?
pg/m® pg/m® pg/m® pg/m® pg/m® pg/m®
Volatile Organic Compounds (VOCs)
Benzene 48 97 420 840 104 909
Cyclohexane NV 6,300,000 NV 52,000,000 7,226,599 60,703,429
Ethylbenzene 560 1,100 4,900 9,800 1,438 12,565
(4) 4-Ethyltoluene NV 420,000 NV 3,600,000 367,842 3,089,871
(5) Heptane NV 730,000 NV 6,200,000 894,431 7,513,217
n-Hexane NV 730,000 NV 6,200,000 894,431 7,513,217
MTBE 5,400 11,000 47,000 94,000 12,970 113,307
Naphthalene 41 83 360 720 115 1,006
Toluene 160,000 310,000 1,300,000 2,600,000 367,842 3,089,871
1,2,4-TMB NV 7,300 NV 62,000 10,168 85,410
1,3,5-TMB NV 42,000 NV 360,000 51,110 429,320
m,p-Xylenes NV 100,000 NV 880,000 133,688 1,122,976
o-Xylene NV 100,000 NV 880,000 132,951 1,116,790
Total Xylenes 52,000 100,000 440,000 880,000 132,951 1,116,790
Notes:
ng/m®

NV = No published value.

SFBRWQCB ESL = San Francisco Bay Regional Water Quality Control Board Environmental Screening Level (SFBRWQCB, 2016)
USEPA RSL = U.S. Environmental Protection Agency Regional Screening Level (USEPA, 2016).
DTSC SL = Department of Toxic Substances Control Screening Level (DTSC, 2016).

MTBE = Methyl-tert-butyl ether.
TMB = Trimethylbenzene.

' SFBRWQCB ESLs for soil gas vapor intrusion for residential and commercial/industrial land use.

2 USEPA RSLs/DTSC SLs soil gas screening level is calculated by dividing the air screening level for residential air and industrial air by the DTSC (011) default attenuation factor for new building construction of 0.001

and 0.0005, respectively. The most stringent (i.e. lowest) indoor air screening level from DSTC SLs (DTSC, 2016) and USEPA RSLs (USEPA, 2016) was used.

3 Site-specific risk-based screening levels are calculated from Site vapor intrusion modeling and are based on five foot depth of compliance.

4 Screening level for 4-ethyltoluene was not available; therefore, the value for isopropylbenzene was used.

5 Screening level for heptane was not available; therefore, the value for hexane was used.

6 Vapor intrusion to indoor air values from SFBRWQCB ESLs and USEPA RSLs/DTSC SLs were not selected as the Site screening levels; however, they are shown for comparision purposes.

References:

DTSC. 2011. Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air. California Environmental Protection Agency. October.
DTSC. 2016. Human Health Risk Assessment (HHRA) Note Number 3, DTSC-modified Screening Levels (DTSC SLs). Human and Ecological Risk Office (HERO). June.
SFBRWQCB. 2016. Environmental Screening Levels (ESLS). San Francisco Bay Regional Water Quality Control Board. Revision 3. February.
USEPA. 2016. Regional Screening Levels (TR=1E-06, HQ=1). May.
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Table 4-3
Summary of Groundwater Screening Levels
Former ChemOil Refinery
Signal Hill, California

Groundwater Vapor Intrusion Final Screening Levels 2 Long-Term Groundwater Goal
Chemical Residential Commercial/lIndustrial Residential Construction Commer(_:iall Drinking Water Standards **
SFBRWQCB ESL SFBRWQCB ESL Industrial California MCL/ Notification Level
(ug/L) (ug/L) (g/L) (ug/L) (ug/L) (ng/L)
Total Petroleum Hydrocarbons (TPH)
TPHg (C4-C12) NV NV NV NV NV 1.0E+02
TPH (C5-C12) NV NV NV NV NV 1.0E+02
TPH (C13-C22) NV NV NV NV NV 1.0E+02
TPH (C23-C44) NV NV NV NV NV 5.0E+04
Volatile Organic Compounds (VOCs)
Acetone 4.5E+07 3.7E+08 4.5E+07 NV 3.7E+08 NV
Benzene 1.4E+00 1.2E+01 1.4E+00 NV 1.2E+01 1.0E+00
TBA NV NV NV NV NV 1.2E+01
sec-Butylbenzene NV NV NV NV NV 2.6E+02
tert-Butylbenzene NV NV NV NV NV 2.6E+02
n-Butylbenzene NV NV NV NV NV 2.6E+02
1,2-Dichloroethane 7.4E+00 6.4E+01 7.4E+00 NV 6.4E+01 5.0E-01
cis-1,2-Dichloroethene 1.4E+02 1.1E+03 1.4E+02 NV 1.1E+03 6.0E+00
Ethylbenzene 1.6E+01 1.4E+02 1.6E+01 NV 1.4E+02 3.0E+02
Isopropylbenzene NV NV NV NV NV 7.7E+02
4-Isopropyltoluene NV NV NV NV NV NV
Naphthalene 2.5E+01 2.2E+02 2.5E+01 NV 2.2E+02 1.7E+01
n-Propylbenzene NV NV NV NV NV 2.6E+02
Tetrachloroethylene 3.7E+00 3.2E+01 3.7E+00 NV 3.2E+01 5.0E+00
Toluene 4.3E+03 3.7E+04 4.3E+03 NV 3.7E+04 1.5E+02
1,3,5-TMB NV NV NV NV NV 3.3E+02
1,2,4-TMB NV NV NV NV NV 3.3E+02
2-Butanone (MEK) 5.5E+06 4.6E+07 5.5E+06 NV 4.6E+07 NV
MTBE 1.5E+03 1.3E+04 1.5E+03 NV 1.3E+04 1.3E+01
o-Xylene 1.6E+03 1.3E+04 NV NV NV 1.8E+03
m,p-Xylenes 1.6E+03 1.3E+04 NV NV NV 1.8E+03
total Xylenes 1.6E+03 1.3E+04 1.6E+03 NV 1.3E+04 1.8E+03
Polycyclic Aromatic Hydrocarbons (PAHs
Acenaphthene NV NV NV NV NV NV
Acenaphthylene NV NV NV NV NV NV
Anthracene NV NV NV NV NV NV
Benz(a)anthracene NV NV NV NV NV NV
Benzo(a)pyrene NV NV NV NV NV 2.0E-01
Benzo(b)fluoranthene NV NV NV NV NV NV
Benzo(g,h,i)perylene NV NV NV NV NV NV
Benzo(k)fluoranthene NV NV NV NV NV NV
Chrysene NV NV NV NV NV NV
Dibenzo(a,h)anthracene NV NV NV NV NV NV
Fluoranthene NV NV NV NV NV NV
Fluorene NV NV NV NV NV NV
Indeno(1,2,3-cd)pyrene NV NV NV NV NV NV
Naphthalene 2.5E+01 2.2E+02 2.5E+01 NV 2.2E+02 1.7E+01
Phenanthrene NV NV NV NV NV NV
Pyrene NV NV NV NV NV NV
Notes:

ug/L = microgram per liter.

MCL = Maximum Contaminant Level.

NV = No value published.

SFBRWQCB ESL = San Francisco Bay Regional Water Quality Control Board Groundwater Screening Level for Vapor Intrusion (SFBRWQCB, 2016).

C4-C12 = Carbon range. MEK = Methyl ethyl ketone. TMB = Trimethylbenzene.

TBA = tert-Butyl alcohol. MTBE = Methyl-t-butyl ether. TPHg = TPH as gasoline.

' SFBRWQCB ESL for groundwater vapor intrusion, assuming deep groundwater (210 feet bgs), sand scenario for resident and commercial/industrial land use. No values for TPH mixtures were available.

2 Final screening level represents the lowest available groundwater screening level for vapor intrusion for each exposure scenario/receptor.

3 California MCLs are enforceable standards. California notification levels shown in italic font. Notification levels are advisory in nature and not enforceable standards. No values for TPH mixtures were available
* In the absence of MCLs or notification levels for TPH mixtures, the lesser of the SFBRWQCB ESLs for groundwater gross contamination level and groundwater odor nuisance level was used. For TPH (C4-C12) and TPH (C5-C12), the odor
nuisance level for TPH as gasoline was used. For TPH (C13-C22), the odor nuisance level for TPH as diesel was used. For TPH (C23-C44), the gross contamination level for TPH as motor oil was used.
References:

SFBRWQCB. 2016. Environmental Screening Levels (ESLS). San Francisco Bay Regional Water Quality Control Board. Revision 3. February.
The Source Group, Inc.
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TABLE 6-1

INITIAL TECHNOLOGY SCREENING

Former Chemoil Refinery

Soil and Groundwater Remediation
2020 Walnut Avenue, Signal Hill, California

Remedial Action
Alternative

General Approach

Implementability

Effectiveness

Relative Cost

Applicable Site Media

Retain or Reject

Overall Site Management

No Action

No Action

Good

None

None

None

Reject

Institutional &
Engineering
Controls

Incorporate Institutional and
Engineering Controls during
site development

Good, Engineering Controls can
be installed during site
development and will reduce risk
of soil vapor exposure.
Institutional Controls will reduce
risk of exposure to groundwater
and direct soil contact.

Good. Engineering and Institutional

Controls have been proven to reduce

exposure risks.

Low to moderate- depending on
Engineering Controls employed.

Groundwater, Soil Vapor, Soils - By
reducing exposure risk

Retain, will be used in
conjunction with active
remedial technologies
during site
development and
future land use.

Monitored Natural
Attenuation

Monitor groundwater
conditions. Verify progress
of natural biological
degradation over time.

Good. Low cost option.
Monitoring can be accomplished
via exisitng wells.

Poor. Natural attenuation will require

many years to be achieve RAOs.

Low. Costs are limited to periodic
well sampling and laboratory
analysis.

Groundwater, Soil Vapor, Soils - by
biological degradation.

Retain, will be used in
conjunction with active
remedial technologies
during site
development and
future land use.

In-Situ Treatment Options

Air Sparging

Air injection into subsurface
via compressor(s) injecting
air into separate AS wells.

Good, AS is well understood and
equipment is readily available.

Good - Air can strip volatile chemicals

from groundwater. Bioremediation (by

injecting oxygen) will be stimulated for
TPH.

Moderate. Moderate capital and
low operations and maintenance
(O&M) costs.

Groundwater

Retain

Bioventing

Low pressure air injection
into subsurface to stimulate
naturual biological
attenuation over time.

Moderate. Will require additonal
well points to introduce air.
Alternatively, atmopheric air will
enter vadose zone due to
vacuum pressure caused by

VE.

Moderate. Introducing air will stimulate

aerobic conditions and biological
degradation.

Moderate. Additional wells and
system to introduce air vadose
zone will need to be operated.

Soils, soil vapor

Retain, consider
additional benefit from
SVE and air sparging

Chemical Oxidation

Generate on-site oxidation
agent and inject into
subsurface. Destroys CoCs
be direct contact with
oxidation agent.

Moderate. Would require
numerous injection points,
multiple injection events, and
high amounts of oxidant over
very large area.

Limited, interbedded sands and silts
would lead to preferential pathways,
preventing direct contact with all
contaminants.

High. Oxidant generation
equipment is relatively low cost, but
would require extensive injection
wells and conveyance piping with
potentially high O&M.

Groundwater, soil vapor, adsorbed
CoCs on soil particles

Reject as initial
selection, may
become option if AS
system proves
ineffective.

Soil Vapor
Extraction

Extraction of subsurface
vapor and contaminants for
above ground treatment.

Good. Slower removal of low
volatility hydrocarbons. Would
use readily available remediation
systems.

Good in unsaturated zone. SVE with

Air Sparging (within flow through

barrier) will accelerate effectiveness in

groundwater.

Moderate. Moderate capital and
low O&M costs.

Groundwater, soil vapor, adsorbed
CoCs on soil particles

Retain

Thermal Enhanced
Soil Vapor
Extraction

Combine SVE with in-situ
heating of subsurface soils

Moderate. Uses heating
electrodes which require large
amounts of energy (electricity or
natural gas) to volatilize CoCs,
and also requires steam and
vapor recovery systems.

Accelerated treatment. Heat conducts

preferentially in fine-grained soils.

Very high capital and utility costs.
Much higher costs than SVE alone.

Groundwater, soil vapor, adsorbed
CoCs on soil particles.

Reject, due to high
cost and utility
demands.

Light Non- Aquous
Phase Liquid
Removal

Remove LNAPL directly
while minimizing
groundwater removal

Moderate. Equipment is readiliy
available. LNAPL has been
observed to recharge slowly into
extaction wells at the site.

Moderate. Slow recharge of LNAPL
into wells indicates removal will take
significant time.

Moderate. Equipment costs are
moderate, O&M costs are relatively
low.

Groundwater

Retain

Ex-Situ Treatment Options

Dissolved Phase
Groundwater
Extraction

Extract groundwater via
multiple wells and treat
water above ground.
Treated water would be
discharged to local storm
drain.

Moderate. Equipment is readiliy

available. Low concentrations of

CoCs in groundwater would lead
to slow removal of CoCs.

Moderate. Substantial volumes of

groundwater would be removed with
low corresponding mass of CoCs due
to low concentrations in groundwater.

High capital costs. Substantial
volumes of groundwater would
have to be removed, treated and
discharged. Removed mass of
CoCs would be very low compared
to water discharged.

Groundwater

Reject

Excavation and Off-
Site Disposal

Excavate impacted soils and
transport to appropriate
disposal facility.

Moderate. Excavation is
practical, large volumes would
generate substantial local traffic
for soil transportation and
replacement backfill.

Good- Would remove contaminants
within excavations.

Very high due local traffic impacts,
large volumes, and
treatment/disposal costs.

Soil and Soil Vapor, excavation
below groundwater not practical

Retain

Excavation and
Enhanced On-site
Bioremediation

Excavate impacted soils and
treat on-site with vapor and
sufactant enhanced
bioremediation.

Moderate. Excavation is
practical, lack of abundant local
space (not being excavated) on-

site makes construction of
bioremediation infrastructure
impractical.

Good- Would remove contaminants
within excavations.

High, excavation and soil treatment
costs as well as analytical costs to
verify soil treatment. Needs
abundant surface space to set-up
treatment area.

Soil and Soil Vapor, excavation
below groundwater not practical

Reject, due to time
constraints & potential
1166 issues.
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TABLE 71

ANALYSIS OF RETAINED RESPONSE ACTION TECHNOLOGIES
Former Chemoil Refinery

Soil and Groundwater Remediation

2020 Walnut Avenue, Signal Hill, California

Overall Protection of

Compliance with

Response Action Alternative Description Human Health and the Remedial Action Long-Term Effectiveness Reducft.lon of Toxicity, St.mort-Term Implementability Costs State Community Acceptance|
. L e (LTE) Mobility or Volume Effectiveness (STE) Acceptance
Environment Objectives (RAOs)
GROUNDWATER RESPONSE ACTION ALTERNATIVES
Alternative1: Air Sparging In-situ remedial treatment of GOOD GOOD GOOD GOOoD MODERATE GOOD MODERATE LIKELY LIKELY

hydrocarbon compounds in
groundwater. Air sparge in
groundwater plume to strip TPH
and inject oxygen to enhance
natural bacteria degradation of
hydrocarbons. Air sparge not
recommended in source area
onsite due to the presence of
LNAPL however can be installed
along the downgradient boundary
of the property to mitigate off-site
migration of dissolved TPH. SVE
wells will be required in conjunction
with air sparge technology.

This action addresses the
dissoved hydrocarbons to
protect off-site human
and ecological receptors.
There is potential for air
sparging to increase risk
of inhalation exposure by
off-gassing volatile
contaminants; therefore
SVE should be
inplemented in
conjunction with our
sparging.

This action complies with
the RAO to prevent
further migration of
contaminants offisite.

Combined sparging and
vapor extraction will
mobilize contaminents from
groundwater for removal
from subsurface and
treatment with aboveground
equipment. The addition of
oxygen through air sparging
also promotes
biodegradation of petroleum
constituents. Degradation
will continue after active
injection activities.

Reduces mobile (volatile)
constituents in
groundwater, decreases
the hydrocarbon mass,
and degrades organic
compounds to less to non-
toxic daughter products.
Organic contaminant
reduction will continue to
occur slowly by intrinsic
biodegradation,
adsorption, and
dispersion over a long
period.

Quickly removes most
volatile constituents.
Over time less volatile
organic compounds are
degraded.

This alternative uses proven
technology and required
equipment is readily
available from local
suppliers. Requires
installation of additional
remediation and monitoring

wells within the downgradient

boundary to create flow
through barrier. Requires
installation of aboveground
or underground horizontal
conveyance piping.

Primary costs are remediation
wells, equipment for supplying

oxygen to the subsurface,

above ground vapor treatment

equipment, operation and

maintenance of equipment, and
monitoring. Energy costs are

moderate to operate
equipment. Operational and

monitoring costs would extent

for a relatively long time,
depending on natural
degradation rates of source
hydrocarbons contributing to
dissolved TPH plume.

Approach adds
protection of human
health and environment
through the removal of
contaminants with proven
technologies.

A proven technology for
petroleum constituents
which will provide
protection to off-site,
down gradient residents
and sesitive receptors
over time.

Altenative 2: LNAPL Removal

Extract LNAPL hydrocarbon
compounds on groundwater
surface by mechanical means. At

GOOD
This action removes free
product that provides

GOoD
This action complies with
the RAOs to remove

GOOD
Reduces source material
contributing to groundwater

VERY GOOD
Decreases the
hydrocarbon mass.

MODERATE
Removes hydrocarbon
mass relatively quickly. A

VERY GOOD
This alternative uses proven,
reliable technology.

Low

Short-term costs are very low

compared to other remedial

LIKELY
Approach adds
protection of human

LIKELY
Provides added
protection to local

least one recovery well and source material for on- LNAPL to the extent impacts. Residual contaminants downgradient treatment  [Requires installation of a systems. Monitoring costs health and environment |environment over
dedicated LNAPL removal system |going dissolved TPH in  |practicable. will decrease by intrinsic |barrier will be required to |recovery well within the would extend for a period of through the removal of  |relatively short time.
will be installed at each LNAPL groundwater. Active biodegradation, prevent offiste migration |LNAPL deposit. Requires time, depending on natural contaminants with proven [Recycling of recovered
deposit identified. Removed remediation to protect adsorption, and until LNAPL removal is installation of aboveground |degradation rates of residual  [technologies. product is desired
product and incidental water will be |human and ecological dispersion over a period [complete. temporary storage tank. hydrocarbons. condition during
temporarily stored in above ground [receptors. Goundwater of time. remediation.
tank and then transported off-site  |will be improved.
(under manifest) to appropriate
local recycling facility.

Alternative 3: Monitored Long-term monitoring of GOOoD MODERATE MODERATE POOR MODERATE GOOD Low Likely Likely

Natural Attenuation (MNA) groundwater. Onsite MNA is not Implemented Will confirm RAO that Natural attenuation Natural attenuation MNA is being considered |Groundwater monitoring for [Longterm monitoring itself is a |Approach when Provides confirmation of

currently applicable due to the
requirement for active remediation
to remove secondary sources.
Offsite MNA should be considered
downgradient from the site during
and following active onsite
remediation.

downgradient from the
site, this action would
indicate if groundwater
concentrations were
increasing to
unacceptable levels.

down gradient
groundwater plume does
not pose a risk to human
health or the
envrionment.

progresses slowly, but has
been proven to be effective
for TPH contaminants.

reduces toxicity very
slowly and has no
significant impact on
reducing mobility.

for a portion of the
groundwater plume that
does not pose a risk to
human health or the
envrionment. This
method will be effective in
determing whether
subsurface conditions
change.

COCs is already being
implemented to confirm
effectiveness of remediation
efforts to reduce off-site

migration of CoCs and natual

attentuation of residual
contaminants.

relatively low cost.

combined with other
response actions is
protective of human
health and environment,
providing protection to off-
site groundwater.

protection of off-site
receptors.
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TABLE 71

ANALYSIS OF RETAINED RESPONSE ACTION TECHNOLOGIES
Former Chemoil Refinery

Soil and

Groundwater Remediation

2020 Walnut Avenue, Signal Hill, California

Response Action Alternative

Description

Overall Protection of
Human Health and the
Environment

Compliance with
Remedial Action
Objectives (RAOs)

Long-Term Effectiveness
(LTE)

Reduction of Toxicity,
Mobility or Volume

Short-Term
Effectiveness (STE)

Implementability

Costs

State
Acceptance

Community Acceptance|

SOIL AND SOIL VAPO

R RESPONSE ACTION ALTERNATIVES

Alternative 4: Excavation and
Offsite Disposal

Excavation of portions of impacted
soils (i.e., soils exceeding the
screening levels) in the upper ten
feet of the vadose zone with normal
excavation equipment, disposal

VERY GOOD

This approach is
considered the most
reliable to remove
subsurface

GOOoD

Provides significant mass
removal and capping of
residual contaminants.
Although presence of

VERY GOOD

Provides substantial mass
removal of contaminants
and capping of residual
contaminants which

MODERATE TO GOOD
Remediation of soil by
removal and off-site
treatment or containment
at approved facility

VERY GOOD
Remediation effort will
have immediate results
for hydrocarbon removal
from the site. Equipment

VERY GOOD

Easily implemented while this

site is vacant and using
conventional equipment.
Space at the site will ease

VERY HIGH

Short-term costs are relatively
high due to labor, equipment,

transportation and disposal.

Likely

Approach is highly
protective of human
health and environment,
providing protection to

Likely

Soil remediation
achieved through
excavation is established
technology. Provides

and/or treatment of excavated soils |contamination. residual contaminants in |reduces exposure risk to effectively cleans up and transportation related [soil management and loading groundwater. protection of groundwater
off-site, import of "clean" soil for Remediation would be lower vadose zone future site occupants. contaminant impacts, emissions will have short- [for transporation. and environmental
backfill. accomplished within one [saturated zone will eliminating mass and term increase as will the [Excavation below water table receptors.
year. require additional reducing mobility of potential for exposure with is considered impractical
response actions to contaminants. from volatization and due to saturated soils
achieve RAOs. However, based on the |fugitive dust during the difficulty dewatewring
scope assumed in this excavation and handling [impacted groundwater.
cost estimate, vadose of soil. Compliance with [Substantial truck traffic
zone soil would remtain in|local air regulations, generated to remove and
place below the assumed |permitting and safety replace soil with imported
excavation depth of ten  [protocols will be required. |backfill will be disruptive to
feet below grade. local residents.
Alternative 5: Soil Vapor In-situ remedial treatment of GOOD GOOD MODERATE GOOD MODERATE GOOD MODERATE LIKELY LIKELY
Extraction hydrocarbon compounds in soil. This action enhances the |This action complies with [Mass removal will Decreases the Enances current SVE This alternative uses proven [Primary costs are remediation |Approach adds Provides added

SVE to both removal TPH mass
and stimulate bioventing. SVE well

points can be installed within

specific source areas of concern for

mass removal.

previously observed
natural degradation and
effectiveness of SVE that
is occuring at the site to
protect human and
ecological receptors.

RAO to remove
contaminant mass in
vadose zone.

effectively reduce source of
groundwater contamination.
The addition of oxygen for
enhanced intrinsic
biodegradation is applicable
to organic constituents.

hydrocarbon mass and
degrades organic
compounds to less to non-
toxic daughter products.
Will enhance the intrinsic
biodegradation,

mass removal activities
and stimulates naturally
occuring hydrocarbon bio-
degradation.

technology and required
equipment is readily
available from local
suppliers. Requires
installation of additional
remediation and monitoring

wells, abtatement equipment

for treating extracted vapors,
equipment for supplying
oxygen to the subsurface,

operation and maintenance of

equipment, and monitoring.

protection of human
health and environment
through the removal of
contaminants with proven
technologies.

protection to local
environment over time.
Ongoing remediation and
IECs would have
moderate impacts on
future use of the

Injection of air may follow  |adsorption, and wells in and around Energy costs are moderate to property.
preferential pathways and |dispersion. treatment areas. Requires |operate equipment.
not contact all areas of installation of aboveground [Operational and monitoring
contamination. or underground horizontal costs would extent for a
conveyance piping. Both the |relatively long time, depending
mass removal by vapor on natural degradation rates of
extraction and aerobic hydrocarbons.
enhancement approach is
applicable to hydrocarbon
constituents.
OVERALL SITE MANAGEMENT RESPONSE ACTION ALTERNATIVES
Alternative 6: Implement - Cap site with buildings, GOOD GOoD MODERATE MODERATE MODERATE GOoD MODERATE Likely Likely

Engineering and Institutional
Controls

pavement, or clean soil

- Reduce vapor intrusion concerns
with vapor barrier and sub-surface
depressurization beneath future

buildings

- Restrict on-site land use through

land use covenant (LUC)

- Prepare Site Management Plan

associated with LUC

- Prepare soil management plan to

provide guidance during Site
redevelopment

This approach would
remove the most highly
impacted soils and
reduce exposure risk to
residual contaminants.
IECs would be necessary
as significant
contamination mass
would be left in place and
capped by backfill or
other barriers. Anticipate
long-term monitoring
following implementation
and other remediation
measures to address
potential off-site migration
of CoCs.

Complies. Management,
safety, and monitoring
plans are required to
address excavated soil
handling and on-going
exposure minimization
measures (IECs). Site
Management Plan For
IEC inspections an
maintenance is also
required.

Reduces risk of exposure to
future site occupants from
residual on-site
contaminants.

Remediation of highest
impacted soil by removal
reduces contaminant
mass. Remediation of
residual dissolved
contaminants in
groundwater by natural
attenuation also
eliminates chemical
toxicity, mobility, and
volume of groundwater
plume. Capping the
residual contamination in
soil and implementing
IECs will reduce
exposure risks for future
site occupants.

Remediation effort will
have immediate results
for partial hydrocarbon
removal from the site.
Equipment and on-site
treatment related
emissions will have short-
term increase as will the
potential for exposure
from volatization, fugitive
dust during the
excavation and handling
of soil. Compliance with
local air regulations,
coastal permitting and
safety protocols will be
required.

Soil capping and soil vapor
barriers are a readily
available and understood

technology. Imported soil will
be transported to the site per

local authority guidelines.
Groundwater monitoring for
COCs required for longterm
term to confirm

eeffectiveness of remediation

efforts to reduce off-site

migration of CoCs and natual

attentuation of residual
contaminants.

Short-term costs are

moderately high due to labor
and equipment during both soil

removal and installing
engineering controls during

building construction. Longterm
monitoring and O&M of IECs
and groundwater management
systems(s) to prevent off-site

migration of CoCs are also a
significant cost.

Approach is protective of
human health and
environment, providing
protection to off-site
groundwater.

Provides protection of off-
site groundwater and on-
site receptors. Engine
emissions and fugitive
dust will be mitigated
through construction
management
requirements. Short term
traffic impacts during soil
removal and backfill
delivery.

Ongoing longterm
monitoring and IECs
would impact future use
of the property.
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TABLE 7-2

TECHNOLOGY ALTERNATIVES COST COMPARISON

Former Chemoil Refinery
2020 Walnut Avenue
Signal Hill, California

ESTIMATED TOTAL AND UNIT COSTS

Technology Alternative

1-AS & SVE - Flow
Through Barrier

2 - LNAPL
Recovery

3 - Monitored
Natural Attenuation

4 - On-site SVE

5 - Institutional &
Engineering
Controls

6 - Excavate &

Off-site Disposal
Note 1

Capital Costs

Drill and install wells for 1) on-site
SVE and 2) AS and SVE Flow
Through Barrier

$125,000

- $50,000

$205,000

Purchase and installation of AS and
SVE system

$250,000

$250,000

Drill and install three (3) LNAPL
recovery wells at $5,000 each

$15,000 -

Install conveyance piping for AS and
SVE (6,800 ft for on-site SVE and
(2,300 ft for barrier) at $30 / ft

$69,000

$204,000

Utility service connection
(electrical and/or natural gas)

$75,000

$5,000 -

$75,000

Purchase, deliver, and install three (3)
Subsurface Skimmer Units at $14,000
each

$42,000 -

Install Geo-Seal™ (116,000 2
building footprints at $4 / ft)

$464,000

Soil excavation and loading
(56,000 yd® in place at $51.10 / yd®)

$2,861,600

Soil transport and disposal
(84,000 tons at $78.90 / ton)

$6,626,600

Total Capital Costs

$519,000

$62,000 $50,000

$734,000

$464,000

$9,488,200

0&M

Engineered controls annual
inspections and maintenance
(For 10 years at $8,000 / year -
includes indoor air sampling)

$80,000

LNAPL transport and recycling -
estimate includes 1,000 gals at each
LNAPL recovery well, manifest fees
and trucking

(For 5 years at $2,500 / year)

$12,500 -

Annual utility usage:
-electrical ($0.14 / KWh); and/or
-natural gas ($1.15 / therm)

$175,000

$600 -

$225,000

Long-term monitoring, natural
attenuation residual TPH (10 years)

- $800,000

SVE and Flow Through Barrier AS
and SVE O&M

(Weekly for 4 years at $200,000 /
year, split between systems)

$400,000

$400,000

Total O&M Costs

$575,000

$13,100 $800,000

$625,000

$80,000

$0

Total Costs

Total Cost (Capital and O&M)

$1,094,000

$75,100 | $850,000

| 1,359,000

$544,000

$9,488,200

Total Cost

(Excludes excavation & off-site disposal)|

$3,922,100

Notes:

AS = Air sparge

SVE = Soil vapor extraction

LNAPL = Light non-aqueous phase liquid.

ft = Foot
Note 1

ft? = Square foot

yd® = Cubic yard

O&M = Operations & maintenance
kWh = kilowatt-hour

Technology identified in shaded column was not selected for final proposed Response Actions.
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APPENDIX A

HISTORICAL ANALYTICAL DATA - SOIL, SOIL VAPOR, AND GROUNDWATER



"JISTORICAL SOIL [/ATA

NORT( /[ EST AN SOUT( /(| EST PARCELS



Table A-1
Summary of Soil Analytical Results - Hydrocarbon Chain Characterization, Northwest and Southwest Parcels
Former ChemOil Refinery
Signal Hill, California

Hydrocarbon Chain Identification
TPH TPH TPH
) C6-C8(C8-C10|C10-C12|C12-C14|C14-C16|C16-C18 | C18-C20 | C20-C22 | C22-C24 | C24-C26 | C26-C28 | C28-C32|C32-C34| C34-C36|C36-C40|C40-C44| (C5-C12)N*’ (C13-c22)V**2 | (C23-c44)Nte?
Boring Sample Date Depth
ft bgs mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
. . 4
Final Screening Level || -y, |y NV NV NV NV NV NV NV NV NV NV NV NV NV NV 420 440 33,000
Soil Commerical/lndustrial
NORTHWEST PARCEL

AN-01 1/4/2017 10 <1.0 | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 <5.0 <8.0
1/4/2017 20 <1.0 | <1.0 <1.0 2.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 2.1 <8.0
1/4/2017 6.5 <50 | <50 430 1,600 | 2,000 | 1,300 880 1,800 | 2900 | 4,200 | 5000 | 8700 | 2100 [ 1,600 [ 1,800 [ 1,400 430 6,780 26,250

AN-02 1/4/2017 10 <1.0 | <1.0 <1.0 1.7 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 2.8 <8.0
1/4/2017 30 6.0 70 140 170 120 64 36 10 6.7 3.4 1.3 1.7 <1.0 <1.0 <1.0 <1.0 216 315 10

1/5/2017 5.5 260 | 3,100 [ 2,700 810 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 6,060 405 <400

AN-03 1/5/2017 10 46 650 750 320 23 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1,446 183 <80
1/5/2017 20.5 2.6 84 140 51 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 227 27 <8.0

1/5/2017 5 380 | 930 1,700 | 1,700 | 3,000 | 2,600 [ 1,400 [ 1,200 780 200 140 140 22 11 <10 <10 3,010 9,050 892

AN-05 1/5/2017 10 4.9 33 92 92 59 49 23 21 13 6.0 6.4 5.7 <1.0 <1.0 <1.0 <1.0 130 198 25

1/5/2017 20 <1.0 10 31 43 25 9.3 6.3 4.9 2.8 2.6 1.6 2.8 <1.0 <1.0 <1.0 <1.0 41 67 8

1/9/2017 5.5 23 150 890 1,400 | 1,200 790 640 210 120 72 13 12 <10 <10 <10 <10 1,063 3,540 157

AN-13 1/9/2017 9 680 | 810 | 3,100 | 4,900 | 3,800 [ 2,600 [ 1,800 840 430 220 44 24 <10 <10 <10 <10 4,590 11,490 503
1/9/2017 15 310 | 610 1,600 | 2,300 | 1,700 970 700 330 160 93 21 18 <10 <10 <10 <10 2,520 4,850 212

1/9/2017 20 28 170 390 550 440 250 190 97 40 22 <10 <10 <10 <10 <10 <10 588 1,252 42

1/18/2017 8 100 | 760 430 92 <10 <10 <10 <10 <10 <10 <10 16 10 <10 10 <10 1,290 46 36

AN-20 1/18/2017 10 24 230 78 7.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 332 3.7 <8.0
1/18/2017 15 31 450 210 24 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 691 12 <80

1/18/2017 20 16 320 140 14 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 476 7 <80

AN-22 5/18/2017 | 4.5 <1.0] 24 | 8 | 62 6.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <1.0 <1.0 <1.0 112 37 <8.0
AN-22a 5/18/2017 | 10 620 | 2,400 | 2,500 [ 1,100 62 7.0 <5.0 <5.0 <5.0 <5.0 <5.0 | 5.9 <5.0 <5.0 <5.0 <5.0 5,520 619 5.9
5/16/2006 4 - - - - - - - - - - - - - - - - 3,112 14,726 1,053

5/16/2006 10 - - - - - - - - - - - - - - - - 440 3,731 231

5/16/2006 15 - - - - - - - - - - - - - - - - 2,410 4,567 185

SB1 5/16/2006 20 - - - - - - - - - - - - - - - - 1,958 3,614 147
5/16/2006 25 - - - - - - - - - - - - - - - - 2,243 6,048 268

5/16/2006 30 - - - - - - - - - - - - - - - - 1,562 561 17

5/16/2006 35 - - - - - - - - - - - - - - - - 1,296 1,910 71
5/15/2016 5 - - - - - - - - - - - - - - - - 2,592 6,314 7,337

5/15/2016 10 - - - - - - - - - - - - - - - - <4.5 <25 <48

5/15/2016 16 - - - - - - - - - - - - - - - - <4.5 <25 <48

SB-2 5/15/2016 20 - - - - - - - - - - - - - - - - <4.5 <25 <48
5/15/2016 25 - - - - - - - - - - - - - - - - 3.2 <25 <48

5/15/2016 30 - - - - - - - - - - - - - - - - 2.7 <25 <48

5/15/2016 35 - - - - - - - - - - - - - - - - 3,252 2,931 30

5/16/2016 5 - - - - - - - - - - - - - - - - 11,782 1,052 <48

5/16/2016 10 - - - - - - - - - - - - - - - - 3,134 401 <48

5/16/2016 15 - - - - - - - - - - - - - - - - 6,737 457 <48

SB-4 5/16/2016 20 - - - - - - - - - - - - - - - - 5,814 462 <48
5/16/2016 25 - - - - - - - - - - - - - - - - 1,752 638 <48

5/16/2016 30 - - - - - - - - - - - - - - - - 3,799 363 <48

5/16/2016 35 - - - - - - - - - - - - - - - - 11,840 4,942 <238

5/16/2016 40 - - - - - - - - - - - - - - - - 5,769 594 <48
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Table A-1
Summary of Soil Analytical Results - Hydrocarbon Chain Characterization, Northwest and Southwest Parcels
Former ChemOil Refinery
Signal Hill, California

Hydrocarbon Chain Identification
TPH TPH TPH

C6-C8(C8-C10|C10-C12|C12-C14|C14-C16|C16-C18 | C18-C20 | C20-C22 | C22-C24 | C24-C26 | C26-C28 | C28-C32|C32-C34| C34-C36|C36-C40|C40-C44| (C5-C12)N*’ (C13-C22)Nte2 (C23-Ca4)Noe3

Boring Sample Date Depth
ft bgs mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

. - 4
_Final Screening Level ||\, |y NV NV NV NV NV NV NV NV NV NV NV NV NV NV 420 440 33,000
Soil Commerical/Industrial

SOUTHWEST PARCEL

1/10/2017 7 <1.0 17 24 30 35 32 30 22 17 16 15 31 13 6.6 16 5.1 a1 134 111

MW-20 1/10/2017 11 <5.0 130 230 310 250 230 230 160 160 130 140 320 130 68 140 81 360 1,025 1,089
1/10/2017 19 <10 390 1,200 2,000 1,600 1,200 840 400 180 120 51 71 16 12 10 <10 1,590 5,040 370

5/15/2016 4 - - - - - - - - - - - - - - - - 2,939 5,094 1,375
5/15/2016 10 - - - - - - - - - - - - - - - - 1,124 335 16
SB-3 5/15/2016 15 - - - - - - - - - - - - - - - - 7,026 3,014 206
5/15/2016 20 - - - - - - - - - - - - - - - - 2,261 11,577 793
5/15/2016 25 - - - - - - - - - - - - - - - - 3,483 3,561 250

Notes:

TPH = Total petroleum hydrocarbons, by EPA Method 8015M.
C4-C12 = Carbon range.

ft bgs = feet below ground surface.

mg/kg = milligram per kilogram.

NV = No value.

- = Data not presented herein. Refer to Tetra Tech, 2006.
<X.XX = Not detected above indicated reporting limit (RL).

Bold values were reported above laboratory detection limits.
Shaded and bold value exceeds Table 4-1: Final Screening Levels for Soil - Commercial/lndustrial Scenario (Apex-SGl, 2017).
"TPH (C5-C12) was calculated based on summing detected results from C6-C8, C8-C10, and C10-C12.
2TPH (C13-C22) was calculated based on summing detected results of one half C12-C13 and the results between C14 and C22.
3TPH (C23-C44) was calculated based on summing the results of one half C22-C24 and the results between C24 and C44.
* Final Screening Level, Soil Commercial/Industrial is from Table 4-1: Final Screening Levels for Soil - Commercial/Industrial Scenario (Apex-SGl, 2017).
References:
The Source Group, Inc., a division of Apex Companies, LLC (Apex-SGI). 2017. Response Plan and Remedial Technology Evaluation, Former Chemoil Refinery, Signal Hill, California. June.
Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-2

Summary of Soil Analytical Results - Volatile Organic Compounds, Northwest and Southwest Parcels
Former ChemOil Refinery
Signal Hill, California

Q
[ Q Q c
g o o S g e
g e & o g ©° ° N 9
g .g S °=’ g :>- < 5 ] c
2 = @ N = o ° Q oM 0 c °
S o o 2 2 2 S 2 0 < = ® s = 2 2 >
20 § | 8 2 | a |z | 2 S| 8| w | €| 8|5 |E |k | &8 | x| X
T3 | 8§ | 5 S £ | ¢ | g | 2 | 8| & | 2|8 |& |2 |3 |3| 7| | %
Boring Sample Date Depth & ) 2 @ E ] b1 & ] L] < s 3 & 2 - - L) g L2
ft bgs mg/kg mg/kg | mg/kg mg/kg mg/kg | mg/kg | mglkg mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg [ mglkg mg/kg mg/kg |
. . 1
_Final Screening Level 420 150 | 0.15 1.2 26 26 26 22 77 77 1.3 1.7 26 16 33 33 | 2,800 | 2,400 | 176
Soil Commerical/lndustrial
NORTHWEST PARCEL
AN-O1 1/4/2017 10 <0.50 <0.050 | <0.0020]  <0.020 [ <0.0050]<0.0050 | <0.0050] <0.0020 |<0.0050|<0.0050|<0.0050] <0.010 | <0.0050] <0.0020[ <0.0050 | <0.0050 | <0.0020| <0.0020 | <0.0040
1/4/2017 20 <0.50 <0.050 [<0.0020[ <0.020 | <0.0050]<0.0050 | <0.0050| <0.0020 |<0.0050|<0.0050 | <0.0050 <0.010 | <0.0050] <0.0020]| <0.0050 | <0.0050 | <0.0020| <0.0020 | <0.0040
1/4/2017 6.5 370 <0.10 | 0.089 <0.040 <0.010 | <0.010 [ 0.011 0.12 0.020 | 0.011 | <0.010 | 0.05 [ 0.021 [ 0.0052 | 0.014 | 0.070 | 0.015 | 0.022 [ 0.037
AN-02 1/4/2017 10 1.5 0.065 |<0.0020] <0.020 [<0.0050]<0.0050]<0.0050] <0.0020 |<0.0050]<0.0050]<0.0050] <0.010 | <0.0050 | <0.0020 <0.0050 [ <0.0050 | <0.0020] <0.0020 | <0.0040
1/4/2017 30 380 <0.10 [<0.0040|  <0.040 0.016 | 0.20 0.14 0.0045 | 0.24 | <0.010 | <0.010 [ 1.6 0.53 | <0.0040] <0.010 [ <0.010 | <0.0040] <0.0040 | <0.0080
1/5/2017 5.5 19,000 <20 1.7 <8.0 <2.0 10 8.8 28 13 16 <2.0 19 19 <0.80 | 250 170 36 210 246
AN-03 1/5/2017 10 6,800 <50 <2.0 <20 <5.0 741 <5.0 8.7 <5.0 <5.0 <5.0 <10 15 <2.0 7.9 12 <2.0 3.7 3.7
1/5/2017 20.5 250 <5.0 | <0.20 <2.0 <0.50 | 0.73 | <0.50 <0.20 | <0.50 | 0.75 [ <0.50 1.6 <0.50 | <0.20 | <0.50 | <0.50 | <0.20 | <0.20 [ <0.40
1/5/2017 5 3,800 <5.0 1.6 <2.0 <0.50 3.7 6.7 7.8 3.1 4.3 <0.50 13 6.2 <0.20 8.7 32 1.4 12 13.4
AN-05 1/5/2017 10 510 <5.0 | <0.20 <2.0 <0.50 | <0.50 | 0.77 0.93 <0.50 | <0.50 | <0.50 1.7 0.79 | <020 | o0.77 2.6 <0.20 | 0.56 0.56
1/5/2017 10 (DUP) 620 <50 | <0.20 <2.0 <0.50 | <050 | 0.85 0.79 <0.50 | <0.50 | <0.50 1.9 0.65 | <0.20 | 0.74 2.7 <020 | 0.52 0.52
1/5/2017 20 2,700 <5.0 0.27 <2.0 <0.50 1.7 2.5 6.5 2.1 1.5 <0.50 6.4 3.8 <0.20 2.2 8.9 <0.20 2.0 2.0
1/9/2017 5.5 8.1 <0.10 [<0.0040] <0.040 <0.010 | 0.034 | 0.048 | <0.0040 | 0.012 | <0.010 [ <0.010 [ 0.11 0.033 [<0.0040] <0.010 | <0.010 | <0.0040] <0.0040 | <0.0080
AN-13 1/9/2017 9 250 <0.10 | 0.7 <0.040 <0.010 | 0.20 0.29 0.96 0.38 | <0.010 | <0.010 | 2.9 0.40 |<0.0040]| <0.010 [ <0.010 | 0.0080 | <0.0040| 0.0080
1/9/2017 15 1,500 <5.0 0.42 <2.0 <0.50 2.7 4.0 7.9 4.3 <0.50 | <0.50 16 5.4 <0.20 | <0.50 | <0.50 | <0.20 | <0.20 | <0.40
1/9/2017 20 470 <5.0 | <0.20 <2.0 <0.50 [ 0.90 1.0 2.0 1.0 <0.50 | <0.50 5.2 1.8 <0.20 | <0.50 [ <0.50 | <0.20 | <0.20 | <0.40
1/18/2017 8 5,500 <10 8.4 <4.0 <1.0 5.5 9.4 27 12 8.5 <1.0 9.9 15 9.2 16 54 36 70 106
AN-20 1/18/2017 10 1,200 <5.0 1.2 <2.0 <0.50 1.9 2.6 6.6 3.0 2.6 <0.50 2.2 4.3 0.26 4.6 13 5.0 15 20
1/18/2017 15 920 <5.0 0.26 <2.0 <0.50 1.5 2.3 3.9 1.9 2.2 <0.50 1.6 3.0 <0.20 3.5 10 1.3 7.4 8.7
1/18/2017 20 940 <5.0 | <0.20 <2.0 <0.50 1.1 1.8 1.9 0.79 1.6 <0.50 1.2 1.9 <0.20 2.0 7.4 0.43 2.7 3.1
AN-22 5/18/2017 [ 4.5 190 <25 | <0.10 <1.0 | <025 | <025 | 0.3 | <0.10 <0.25 | 0.28 | <0.25 | 0.51 | <0.25 | <0.10 [ 0.33 | 0.81 | <0.10 | <0.10 | <0.20
AN-22a 5/18/2017 [ 10 4,900 <10 <0.40 <40 | <10 | 64 | 50 | 12 68 [ 97 | <10 | 16 | 13 <040 | 15 | 35 | <040 [ 66 [ 6.6
5/16/2006 4 - ND 0.486 <0.100 0.104 | 1.300 [ <0.025] 1.310 0.528 ND ND [16.800 | 1.000 | 0.263 [0.0261J] 2.770 | 0.218 [ 0.200 0.418
5/16/2006 10 - ND 0.076 0.0888J [ <0.005 [ 0.012 | <0.005 | 0.182 0.037 ND ND 0.124 | 0.037 [0.0030J[0.0050J] 0.012 [0.0048J] 0.0067J | 0.0115 J
5/16/2006 15 - ND 0.121 <0.200 0.121 | 2.070 [ <0.050 [ 2.500 2.450 ND ND 9.960 | 3.390 | 0.467 | 1.700 | 7.710 | 0.229 [ 0.890 1.119
SB1 5/16/2006 20 - ND 0.142 <0.120 0.073 | 1.270 [ <0.030 [ 1.270 1.650 ND ND 6.040 | 2.260 | 0.297 | 0.957 [ 4.380 | 0.136 | 0.518 | 0.654
5/16/2006 25 - ND 0.202 <0.100 0.079 | 1.330 [ <0.025 [ 2.530 1.840 ND ND 6.190 | 2.430 | 0.308 | 0.800 [ 3.850 | 0.149 [ 0.560 0.709
5/16/2006 30 - ND 0.236 <0.080 0.066 | 1.050 | <0.020 [ 1.780 1.550 ND ND 5.140 | 2.000 | 0.230 | 0.775 [ 3.530 | 0.134 | 0.513 0.647
5/16/2006 35 - ND 0.110 <0.220 [ 0.0692J] 1.040 | <0.055 [ 1.150 1.980 ND ND 4.060 | 2.300 | 0.566 | 0.211 [ 1.250 [0.0915J] 0.279 [ 0.3705
5/15/2006 5 - ND [ 11.300 <0.100 0.068 | 0.533 [ <0.025] 9.970 1.480 ND ND 0.431 | 1.260 | 0.472 | 0.290 | 1.020 | 0.184 [ 0.640 0.824
5/15/2006 10 - ND 0.173 <0.020 <0.005 | <0.005 | <0.005 | 0.024 | <0.005[ ND ND | <0.005 | <0.005 | 0.002J | <0.005 | <0.005 | <0.002 | <0.002 | <0.002
5/15/2006 16 - ND ]0.0084J] <0.020 <0.005 | <0.005 | <0.005 | 0.0079J | <0.005 [ ND ND | <0.005 | <0.005 | <0.002 | <0.005 | <0.005 | <0.002 | <0.002 | <0.002
SB2 5/15/2006 20 - ND ]0.0063J] <0.020 <0.005 | <0.005 | <0.005 | 0.0047J | <0.005 [ ND ND 0.011 | <0.005 | <0.002 | <0.005 | <0.005 | <0.002 | <0.002 | <0.002
5/15/2006 25 - ND ]0.0049J] <0.020 <0.005 | <0.005 | <0.005 | 0.0063J | <0.005 [ ND ND ]0.0081J] <0.005 | <0.002 | <0.005 | <0.005 | <0.002 | <0.002 | <0.002
5/15/2006 30 - ND 0.018 <0.020 <0.005 | 0.017 | 0.013 0.111 0.039 ND ND 0.079 | 0.054 |0.0033J] <0.005 | 0.018 [ <0.002 [ 0.003J | 0.003J
5/15/2006 35 - ND 3.280 <0.080 0.162 | 2.110 | <0.020 | 13.300 | 3.300 ND ND | 10.800 | 4.920 | 0.307 | 2.970 [ 10.300 [ 0.240 | 0.945 1.185
5/16/2006 5 - ND 5.900 <0.200 0.590 [ 10.700 [ <0.050 | 17.700 | 10.900 [ ND ND [ 21.900 [ 18.000 | 0.488 [ 0.151 [ 60.000 | 0.157 [ 7.290 7.447
5/16/2006 10 - ND 3.470 <0.200 0.304 | 5.140 | <0.050 | 13.900 | 5.140 ND ND 6.400 | 8.350 | 0.855 | 9.700 [ 29.600 | 6.230 [ 35.200 | 41.430
5/16/2006 15 - ND 0.979 <0.080 0.150 | 2.050 | <0.020 [ 5.570 2.160 ND ND 4.770 | 3.640 | 1.470 | 6.340 | 18.100 [ 7.180 [ 23.000 [ 30.180
SB4 5/16/2006 20 - ND 7.270 <0.260 0.631 [ 11.100 | <0.065 | 19.600 | 10.700 [ ND ND | 24.300 [ 17.900 [ 1.930 [ 9.080 | 61.000 | 3.080 | 19.600 | 22.680
5/16/2006 25 - ND 0.092 <0.180 0.113 | 1.540 | <0.045 ] 2.270 1.310 ND ND 4.880 | 2.170 | 0.711 | 4.640 | 13.800 | 3.650 [ 11.200 | 14.850
5/16/2006 30 - ND [ 10.800 <0.200 0.322 [ 5.200 | <0.050 | 18.800 | 6.110 ND ND [ 19.900 | 10.300 | 0.478 [ 13.600 [ 44.500 [ 3.350 | 40.000 | 43.350
5/16/2006 35 - ND 4.080 <0.100 0.558 | 7.970 | <0.025 | 20.900 | 8.270 ND ND | 36.800 | 14.500 | 3.390 [ 27.200 [ 79.400 | 26.600 | 90.300 | 116.900
5/16/2006 40 - ND 1.200 <0.200 0.289 | 3.970 | <0.050 | 8.280 3.760 ND ND [ 11.200 [ 6.020 | 1.860 [ 12.300 | 34.800 | 12.100 | 38.300 | 50.400
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Table A-2
Summary of Soil Analytical Results - Volatile Organic Compounds, Northwest and Southwest Parcels
Former ChemOil Refinery
Signal Hill, California
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Boring Sample Date Depth Lo < 1] = ] b < i L] < = -4 < A - - o £ 2
ft bgs mg/kg mg/kg | mg/kg mg/kg mg/kg | mg/kg | mglkg mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg [ mglkg mg/kg mg/kg |
. . 1
_Final Screening Level 420 150 | 0.5 1.2 26 26 26 22 77 77 13 17 26 16 33 33 | 2,800 | 2400 | 176
Soil Commerical/lndustrial
SOUTHWEST PARCEL
1/10/2017 7 11 <0.10 |<0.0040 <0.040 <0.010 | 0.037 0.017 0.019 0.043 | <0.010 | <0.010 | 0.052 0.062 | <0.0040| <0.010 | <0.010 | <0.0040| <0.0040 | <0.0080
MW-20 1/10/2017 11 260 <5.0 <0.20 <2.0 <0.50 0.66 <0.50 <0.20 <0.50 <0.50 <0.50 <1.0 1.1 <0.20 | <0.50 <0.50 <0.20 <0.20 <0.40
1/10/2017 19 600 <5.0 <0.20 <2.0 <0.50 2.3 1.7 <0.20 2.1 <0.50 <0.50 12 3.5 <0.20 | <0.50 <0.50 <0.20 <0.20 <0.40
5/15/2006 5 -- ND ND ND 0.606 6.230 3.000 8.990 7.800 ND ND 19.000 | 12.500 | 0.257 ND 0.050 0.051 [ 0.051J 1.02
5/15/2006 10 -- ND 0.373 ND 0.102 0.792 ND 3.230 1.200 ND ND 4.200 1.700 3.900 4.530 | 10.900 [ 5.760 | 20.400 [ 26.160
SB3 5/15/2006 15 -- ND 0.086 ND 0.926 8.200 ND 15.600 9.770 ND ND 50.700 | 15.200 | 0.966 | 12.500 | 96.500 | 7.600 | 23.700 | 31.300
5/15/2006 20 -- ND 0.0462J ND 0.587 5.970 ND ND 7.160 ND ND 30.600 | 10.100 | 0.449 1.220 | 60.000 | 1.450 9.000 10.450
5/15/2006 25 -- ND ND ND 0.477 5.060 ND 0.268 6.930 ND ND 23.100 | 10.600 [ 0.284 0.490 | 45.100 [ 0.103 9.200 9.303

Notes:
VOC = Volatile organic compounds , fuel oxygenates, and TPHg, by EPA Method 8260B.
TPHg = Total petroleum hydrocarbons as gasoline.
TBA = tert-Butyl alcohol.
MTBE = Methyl-tert-butyl ether.
TMB = Trimethylbenzene.
ft bgs = feet below ground surface.
mg/kg = milligram per kilogram.
ND = Not detected at laboratory reporting limit. See Tetra Tech, 2006 for laboratory reporting limit.
<X.XX = Not detected above indicated reporting limit (RL).
J = Analyte was detected; however, analyte concentration is an estimated value which is between the method detection limit and the practical quantitation limit.
-- = Not analyzed.
Bold values were reported above laboratory detection limits.
Shaded and bold value exceeds Table 4-1: Final Screening Levels for Soil - Commercial/lndustrial Scenario (Apex-SGl, 2017).
" Final Screening Level, Soil Commercial/Industrial is from Table 4-1: Final Screening Levels for Soil - Commercial/Industrial Scenario (Apex-SGl, 2017).

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

Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Summary of Soil Analytical Results - Polycyclic Aromatic Hydrocarbons and Lead, Northwest and Southwest Parcels

Table A-3

Former ChemOQil Refinery
Signal Hill, California
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Boring Sample Date Depth < < < o m (1] m (1] ) o T8 o £ 4 o a |
ft bgs mg/kg | mg/kg | mg/kg | mg/kg [ mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg | mg/kg
- . 1
Final Screening Level | = 5 5 5.5 2.8 | 0.0042 | 0.004 | 0.041 | 27 04 | 12 |o0013| 60 54 | 013 | 17 11 13 | 320
Soil Commerical/lIndustrial
NORTHWEST PARCEL
AN-01 1/4/2017 10 <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 | <0.040 [ <0.010 [ <0.010 | <0.010 --
1/4/2017 20 <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 | <0.040 | <0.010 [ <0.010 | <0.010 --
1/4/2017 6.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <5.0 <5.0 <5.0 34
AN-02 1/4/2017 10 <0.010 [ <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.040 | <0.010 [ <0.010 | <0.010 -
1/4/2017 30 0.043 | 0.022 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | 0.090 [ <0.040 | 0.67 0.084 | <0.010 -
1/5/2017 5.5 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 24 <0.20 <0.20 4.4
AN-03 1/5/2017 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.40 3.0 <0.10 <0.10 --
1/5/2017 20.5 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050 [ <0.050 [ <0.050 | <0.050 | <0.050 | <0.050 | <0.20 0.43 <0.050 | <0.050 --
1/5/2017 5 <0.50 <0.50 2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.57 3.7 <2.0 11 9.2 1.2 6.8
AN-05 1/5/2017 10 <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 [ <0.40 0.76 0.20 <0.10 --
1/5/2017 20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 4.0 0.69 <0.50 -
1/9/2017 5.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.33 <0.40 0.62 0.34 <0.10 -
AN-13 1/9/2017 9 <0.50 | <0.50 | <0.50 | <0.50 [ <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 2.2 <2.0 14 2.0 <0.50 5.1
1/9/2017 15 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <2.0 15 1.2 <0.50 -
1/9/2017 20 <0.50 | <0.50 | <0.50 | <0.50 [ <0.50 | <0.50 | <0.50 | <0.50 [ <0.50 | <0.50 | <0.50 0.65 <2.0 3.2 0.55 <0.50 -
1/18/2017 8 <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 | <0.40 7.3 <0.10 <0.10 -
AN-20 1/18/2017 10 <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.040 0.59 <0.010 | <0.010 -
1/18/2017 15 <0.010 [ <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.040 | 0.96 <0.010 | <0.010 --
1/18/2017 20 <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.040 0.86 <0.010 [ <0.010 -
5/16/2006 4 0.794 ND 0.114 ND ND ND ND ND ND ND 0.097 | 3.680 ND 17.300 | 26.500 1.240 --
5/16/2006 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
5/16/2006 15 - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SB1 5/16/2006 20 - - - -- - -- -- -- -- -- -- -- -- -- -- -- --
5/16/2006 25 - - - -- - -- -- -- -- -- -- -- -- -- -- -- --
5/16/2006 30 0.033 ND ND ND ND ND ND ND ND ND ND 0.104 ND 0.226 0.424 ND -
5/16/2006 35 - - - -- - -- - -- - -- -- -- -- -- -- -- -
5/15/2006 5 0.122 ND 0.160 ND ND ND ND ND 1.083 ND 0.063 1.340 ND ND 4.050 0.712 4.20J
5/15/2006 10 - - - -- - -- -- -- -- -- -- -- -- -- -- -- --
5/15/2006 16 - - - -- - -- -- -- -- -- -- -- -- -- -- -- 4.90J
SB2 5/15/2006 20 - - - -- - -- - -- - -- -- -- -- -- -- -- --
5/15/2006 25 - - - -- - -- - -- - -- -- -- -- -- -- -- --
5/15/2006 30 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/15/2006 35 - - - -- - -- - -- - - -- - - -- -
5/16/2006 5 0.159 ND ND ND ND ND ND ND ND ND <0.010 [ 0.068 ND 3.300 1.040 ND 221
5/16/2006 10 - - - -- - -- - -- - -- - -- - - - -- -
5/16/2006 15 - - - -- - -- - -- - -- - -- - - - -- 4.00J
5/16/2006 20 - - - -- - -- - -- - -- - -- - - - -- -
SB4 5/16/2006 25 - - - -- - -- - -- - -- - -- - - - -- -
5/16/2006 30 0.045 ND ND ND ND ND ND ND ND ND ND [0.0180J ND 3.130 0.059 ND ND
5/16/2006 35 - - - -- - -- - -- - -- - -- - - - -- -
5/16/2006 40 - - - -- - -- - -- - -- - -- - - - -- -
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Summary of Soil Analytical Results - Polycyclic Aromatic Hydrocarbons and Lead, Northwest and Southwest Parcels

Table A-3

Former ChemOQil Refinery
Signal Hill, California
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Boring Sample Date Depth < < < o m (1] m (1] ) a T8 o £ 4 o a |
ft bgs mg/kg | mg/kg | mg/kg | mg/kg [ mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg | mg/kg
- . 1
Final Screening Level | = 5 5 5.5 2.8 | 0.0042 | 0.004 | 0.041 | 27 04 | 12 |o0013| 60 54 | 013 | 17 11 13 | 320
Soil Commerical/lIndustrial
SOUTHWEST PARCEL
1/10/2017 7 <0.010 [ <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.010 | <0.010 [ <0.010 | <0.010 | <0.040 | <0.010 [ <0.010 | <0.010 4.9
MW-20 1/10/2017 11 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 | <0.80 0.24 <0.20 <0.20 <0.20
1/10/2017 19 <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.40 8.3 0.80 <0.10 | <0.10
5/15/2006 4 0.409 ND ND 1.010 ND ND ND ND 0.688 ND 0.048 | 0.870 ND 11.100 7.630 7.630 | 0.522
5/15/2006 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SB3 5/15/2006 15 - - - - - - - - - - - - - — — - -
5/15/2006 20 0.564 ND 0.900 ND ND ND ND ND 0.832 ND 0.089 | 4.350 ND 52.900 | 30.900 | 30.900 | 10.700
5/15/2006 25 — — — - — - — - — —- — —- — — — — —
Notes:

PAH = Polycyclic aromatic hydrocarbons, by EPA Method 8270C.

Total lead, by EPA Method 6010B.
ft bgs = feet below ground surface.

mg/kg = milligram

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

per kilogram.

<X.XX = Not detected above indicated reporting limit (RL).

-- = Not analyzed.

Bold values were reported above laboratory detection limits.
Shaded and bold value exceeds Table 4-1: Final Screening Levels for Soil - Commerical/Industrial Scenario (Apex-SGl, 2017).

! Final Screening Level, Soil Commercial/Industrial is from Table 4-1: Final Screening Levels for Soil - Commercial/Industrial Scenario (Apex-SGl, 2017)

References:

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

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

Page 2 of 2

The Source Group, Inc.
A Division of Apex Companies, LLC



UISTORICAL SOIL [/ATA

EAST PARCEL



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

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

Notes:

mg/kg = milligrams per kilogram.

bgs = below ground surface.

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

TPH = Total Petroleum Hydrocarbons.

TPHg = total petroleum hydrocarbons as gasoline.

TPHd = total petroleum hydrocarbons as diesel.

ND = not detected.

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

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

TSG = The Source Group, Inc.

TEC = Testa Environmental Corporation

-- = sample not analyzed for compound.

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

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

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

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

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

Data qualifiers from TEC, 2001:

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

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

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

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

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

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

References:

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

U.S. EPA Method 8260B - VOCs
© 2 2 2
& 8 8 2 8 ¢ 3
Data Sample |Sample % g § § ﬁ E % % E
= - =2 >
Sample D | Consultant Qualifiers Date | Depth g §. g‘ %‘ é 2 g % x
] 3 7] [ = ° 3 = £
a o £ & g z 2
€ b 2 o
feet bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Depth Range: 0 to 10 feet bgs
B-1 EEI (a) (b) (c) 1988 2 - - - - - - - -
B-1 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-2 EEI (a) (b) (c) 1988 2 - - - - - - - - -
B-2 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 2 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 10 - - - - - - - - -
B-3 EEI (a) (b) (c) 1988 10 - - - - - - - - -
110-95-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
110-95-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
110-95-10 _|TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-1  |TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-5__|TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
125-310-10 |TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
180-75-10 _|TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-1  |TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-5__|1SG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
200-310-10 |TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
204-95-10 _|1SG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
30-195-1 TSG (@) (b) (c) (e) | 1999 1 ND<0.005 - - - 0.017 - - ND<0.005 0.014
30-195-5 _ |TSG (a) (b) () (e) | 1999 5 ND<0.005 - - - 0.52 - - 0.0068 0.13
30-195-10 [TSG (@) (b) (c) (e) | 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
70-70-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - 0.024 - - ND<0.005 0.045
70-70-5 TSG (a) (b) (c) 1999 5 ND<0.005 - - - 0.013 - - ND<0.005 0.058
70-70-10__ |TSG (a) (b) (¢) 1999 10 0.057 - - - 0.82 - - 0.29 3.4
75-195-1 TSG (a) (b) (c) 1999 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
751955 |T1SG (a) (b) (c) 1999 5 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
75-195-10  [TSG (a) (b) (c) 1999 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-6-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-6-10 TEC (a) (b) (c) 2001 10 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-8-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-9-1 TEC (a) (b) (c) 2001 1 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
Depth Range: Greater than 10 feet bgs
E1B Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 [ ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E1C Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 | ND<0.005 | ND<0.005 0.0088 J ND<0.005 0.0050 J ND<0.002 [ ND<0.002
E3A Tetra Tech 06/01/06 10 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E5 Tetra Tech 06/01/06 5 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
E5 Tetra Tech 06/01/06 10 ND<0.002 | ND<0.005 | ND<0.005 [ ND<0.005 | ND<0.002 | ND<0.005 | ND<0.005 | ND<0.002 | ND<0.002
70-70-15___|TSG (@) (b) (©) 1999 15 ND<0.005 - - - 0.33 - - 0.33 4.2
70-70-20 TSG (a) (b) (c) 1999 20 ND<0.005 - - - 0.25 - - 0.80 8.1
70-70-25 _ |TSG (a) (b) (c) 1999 25 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-2-40 TEC (a) (b) (c) (d) | 2001 40 ND<0.005 5.1 10 - ND<0.005 - - ND<0.005 7.2
B-9-15 TEC (a) (b) (c) 2001 15 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
B-9-20 TEC (a) (b) (c) 2001 20 ND<0.005 - - - ND<0.005 - - ND<0.005 | ND<0.01
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Table A-5

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

Former ChemOil Refiney
Signal Hill, California

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

Notes:

mg/kg = milligram per kilogram.

bgs = below ground surface.

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

VOCs = volatile organic compounds.

ND = not detected.

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

TSG = The Source Group, Inc.

TEC = Testa Environmental Corporation

-- = sample not analyzed for compound.

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

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

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

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

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

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

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

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

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

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

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

U.S. EPA Method 8270C - PAHs
[
[] c
2 o 2 5 @
o [ S o o >
£ ] < [=X
< = — = E —_
g 8 P c fa) c c ©
. ) © c © @ © - o o
Boring Sample Date | Sample Depth c 2 i o ° j-1 5 s ] & o c
2 2 e £ > 2 = 2 = 3 o < g
= = c Qo = < = o ry = - K <
< L Q [} = 3 o = c ) = Q - © =
S [ e = L 2 2 = o ~ c c 5 < c o
® © © ) o <] <) <) ) c o 2 2 e e <
c c < N N N N N > @ H 5 H < c °
@ [ =] c c [ c c b o [ =
o o c [ [ [ [ [ £ = 3 3 T © < >
< < < m (1] m m m o [=) [ [ £ =z o a
feet bgs mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mgkg | mg/kg | mgl/kg mg/kg mg/kg
E1B 6/1/2006 5 - - - - - - - - - - - - - - - -
E1B 6/1/2006 15 - - - - - - - - - - - - - - -
E1B 6/1/2006 25 - - - - - - - - - - - - - - - -
E1C 6/1/2006 5 - - - - - - - - - - - - - - - -
E1C 6/1/2006 15 0.221 ND ND ND ND ND ND ND 1.59 ND 0.036 | 0.387 ND 1.19 1.95 1.95
E1C 6/1/2006 25 - - - - - - - - - - - - - - - -
E3A 6/1/2006 10 - - - - - - - - - - - - - - - -
E5 6/1/2006 5 - - - - - - - - - - - - - - - -
E5 6/1/2006 10 - - - - - - - - - - - - -- - -- --
E5 6/1/2006 15 - - - - - - - - - - - - - - - -
E5 6/1/2006 20 - - - - - - - - - - - - -- - -- --
Notes:
mg/kg = milligram per kilogram.
ft bgs = feet below ground surface.
PAHs = Polycyclic aromatic hydrocarbons.
U.S. EPA = United States Environmental Protection Agency.
ND = Not detected at laboratory reporting limit. See Tetra Tech, 2006 for laboratory reporting limit.
-- = Not analyzed.
References:
Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-7

Summary of Analytical Results for Metals in Soil, East Parcel

Former ChemOQil Refinery
Signal Hill, California

U.S. EPA Method 6010B - Metals
£
? 0 1S g g g = E E’ g _— g - € g
Sample ID Consultant| _ D3ta | Sample | Sample | 2 g 2 = £ £ 3 s 3 o 3 £ € S = T 2
Qualifiers Date Depth = & S E S o 8 5] 4 o 2 > % P 8 c N
< < @ S 5 © = 3 » = RS
feet bgs | mag/kg mag/kg | mg/kg mg/kg mag/kg mg/kg | mg/kg | ma/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg | mg/kg
Depth Range: 0 to 10 feet bgs
B-1-1 TEC (a) (b) (c) (d) [ 2001 1 0.50 4.5 50 ND<0.15| ND<0.15 10 4.0 8.0 2.0 ND<0.10 | ND<0.25[ 5.0 ND<0.25|ND<0.15| 0.42 17 23
B-1-5 TEC (a) (b) (c) (d) [ 2001 5 0.50 13 92 ND<0.15| ND<0.15 20 11 21 4.0 ND<0.10| 0.36 17 ND<0.25|ND<0.15| 0.50 46 46
B-1-10 TEC (a) (b) (c) (d) [ 2001 10 0.50 12 86 ND<0.15| ND<0.15 20 10 19 ND<0.25 3.0 ND<0.25 17 ND<0.25| ND<0.15( 0.50 38 LY
B-2-1 TEC (a) (b) (c) (d) [ 2001 1 1.0 9.5 120 | ND<0.15|ND<0.15 40 7.0 48 100 - 0.50 64 ND<0.25| ND<0.15( 0.50 120 200
B-2-5 TEC (a) (b) (c) (d) [ 2001 5 0.50 10 450 |ND<0.15[ND<0.15 18 10 15 3.0 0.11 ND<0.25 18 ND<0.25| ND<0.15 1.0 31 38
B-2-10 TEC (a) (b) (c) (d) [ 2001 10 0.50 8.0 56 ND<0.15|ND<0.15[ 8.5 4.5 9.0 1.5 ND<0.10 |ND<0.25| 7.5 |ND<0.25|ND<0.15| 0.33 20 27
B-3-1 TEC (a) (b) (¢) (d) [ 2001 1 0.39 5.0 58 ND<0.15|ND<0.15[ 9.5 4.5 8.0 1.5 ND<0.10| 0.33 6.0 ND<0.25|ND<0.15| 0.50 18 22
B-3-5 TEC (a) (b) (¢) (d) [ 2001 5 0.50 12 100 | ND<0.15|ND<0.15 19 10 16 3.0 ND<0.10| 0.41 14 ND<0.25 | ND<0.15 1.0 41 41
B-3-10 TEC (a) (b) (¢) (d) [ 2001 10 1.0 16 150 | ND<0.15|ND<0.15 25 12 26 4.5 ND<0.10| 0.50 20 ND<0.25 | ND<0.15 1.5 48 48
B-4-1 TEC (a) (b) (¢) (d) [ 2001 1 0.50 10 76 ND<0.15| ND<0.15 18 8.0 16 3.0 ND<0.10| 0.36 12 ND<0.25| ND<0.15 1.0 36 41
B-4-5 TEC (@) (b) (c) (d) | 2001 5 0.50 18 90 ND<0.15| ND<0.15 28 13 31 4.5 ND<0.10| 0.50 22 ND<0.25 | ND<0.15 2.0 53 56
B-4-10 TEC (@) (b) (c) (d) | 2001 10 ND<0.25| 4.5 44 ND<0.15| ND<0.15( 8.0 4.0 7.5 1.0 ND<0.10| 0.26 6.5 [ND<0.25|ND<0.15|ND<0.25 16 23
B-5-1 TEC (@) (b) (c) (d) | 2001 1 0.50 4.5 54 ND<0.15| ND<0.15 10 4.5 7.0 2.0 ND<0.10| 0.42 6.0 ND<0.25| ND<0.15 1.0 17 24
B-5-5 TEC (@) (b) (c) (d) [ 2001 5 0.50 9.0 73 ND<0.15| ND<0.15 15 8.0 12 2.5 ND<0.10| 0.50 12 ND<0.25| ND<0.15 1.0 30 38
B-5-10 TEC (a) (b) (c) (d) | 2001 10 0.50 18 140 |ND<0.15[ND<0.15 32 13 31 5.5 0.12 0.50 23 ND<0.25| ND<0.15 1.5 52 57
B-6-1 TEC (a) (b) (c) (d) | 2001 1 0.36 4.0 30 ND<0.15| ND<0.15 7.5 3.5 3.0 0.50 |ND<0.10| 0.35 5.5 |ND<0.25|ND<0.15] 0.50 15 22
B-6-5 TEC (@) (b) (c)(d) | 2001 5 0.50 10 68 ND<0.15| ND<0.15 16 8.0 14 3.0 ND<0.10| 0.42 12 ND<0.25| ND<0.15 1.0 32 45
B-6-10 TEC (@) (b) (c) (d) | 2001 10 0.50 17 310 [ND<0.15]|ND<0.15 25 12 26 5.0 ND<0.10{ 0.50 20 ND<0.25[ND<0.15 1.0 48 48
B-7-1 TEC (@) (b) (c) (d) | 2001 1 0.45 5.0 56 ND<0.15[ ND<0.15] 9.0 4.5 7.5 3.0 ND<0.10{ 0.35 5.5 |ND<0.25|ND<0.15|] 0.50 16 23
B-7-5 TEC (@) (b) (c) (d) | 2001 5 0.50 9.0 88 ND<0.15[ ND<0.15 16 6.5 12 3.0 ND<0.10| 0.49 10 ND<0.25[ND<0.15| 0.50 27 38
B-7-10 TEC (@) (b) (c) (d) | 2001 10 1.0 18 98 ND<0.15[ ND<0.15 26 14 31 6.0 ND<0.10{ 0.50 22 ND<0.25[ ND<0.15 1.5 52 54
B-8-1 TEC (@) (b) (c) (d) | 2001 1 0.50 4.5 47 ND<0.15[ ND<0.15| 9.5 4.5 6.5 1.5 ND<0.10[ 0.49 4.5 | ND<0.25[ND<0.15] 0.50 17 22
B-8-5 TEC (a) (b) (c) (d) | 2001 5 0.50 12 73 ND<0.15[ ND<0.15 22 10 17 3.5 ND<0.10{ 0.42 15 ND<0.25[ ND<0.15 1.5 40 50
B-8-10 TEC (a) (b) (c) (d) | 2001 10 1.0 16 76 ND<0.15| ND<0.15 25 12 28 4.5 ND<0.10{ 0.50 20 ND<0.25[ ND<0.15 1.5 48 50
B-9-1 TEC (a) (b) (c) (d) | 2001 1 0.50 7.0 72 ND<0.15| ND<0.15 12 6.0 12 5.5 ND<0.10( 0.47 8.0 ND<0.25|ND<0.15| 0.50 22 39
B-9-5 TEC (a) (b) (c) (d) | 2001 5 1.0 9.0 84 ND<0.15| ND<0.15 16 7.5 12 3.0 ND<0.10( 0.46 11 ND<0.25[ND<0.15| 0.50 29 40
B-9-10 TEC (a) (b) (c) (d) | 2001 10 0.50 7.0 140 | ND<0.15[ND<0.15 10 7.0 12 3.0 ND<0.10| 0.37 10 ND<0.25 [ ND<0.15 1.0 19 26
Depth Range: Greater than 10 feet bgs
B-1-15 TEC (@) (b) (c) (d) [ 2001 15 0.41 5.0 54 ND<0.15|ND<0.15[ 5.5 3.6 6.0 1.0 ND<0.10 | ND<0.25[ 5.0 ND<0.25 | ND<0.15 [ ND<0.25 12 18
B-1-20 TEC (@) (b) (c) (d) [ 2001 20 ND<0.25| 3.0 15 ND<0.15|ND<0.15[ 5.0 1.5 1.5 0.50 |[ND<0.10|ND<0.25[ 2.5 ND<0.25|ND<0.15[ND<0.25| 9.5 10
B-1-25 TEC (a) (b) (c) (d) | 2001 25 ND<0.25| 5.0 22 ND<0.15|ND<0.15[ 7.0 3.5 3.0 0.50 |[ND<0.10| 0.50 4.5 ND<0.25 5.0 0.50 15 18
B-1-30 TEC (@) (b) (c) (d) [ 2001 30 ND<0.25| 5.0 24 ND<0.15|ND<0.15[ 8.0 3.0 3.5 0.50 ([ND<0.10| 0.37 4.5 ND<0.25|ND<0.15( 0.48 16 18
B-1-35 TEC (@) (b) (c) (d) [ 2001 35 0.42 10 26 ND<0.15|ND<0.15[ 7.0 3.5 6.5 1.0 ND<0.10| 0.50 5.0 ND<0.25|ND<0.15( 0.45 20 22
B-2-15 TEC (a) (b) (c) (d) | 2001 15 0.50 9.5 63 ND<0.15| ND<0.15 16 8.0 12 2.0 ND<0.10| 0.50 12 ND<0.25]| 0.50 1.0 32 36
B-2-20 TEC (a) (b) (c) (d) | 2001 20 0.38 6.0 50 ND<0.15| ND<0.15 10 6.0 10 1.5 ND<0.10| 0.44 8.0 ND<0.25|ND<0.15( 0.50 24 29
B-2-25 TEC (a) (b) (c) (d) | 2001 25 ND<0.25| 2.5 24 ND<0.15|ND<0.15[ 6.5 3.0 5.5 1.0 ND<0.10| 0.29 4.5 ND<0.25|ND<0.15( 0.25 12 16
B-2-30 TEC (a) (b) (c) (d) | 2001 30 0.47 8.0 35 ND<0.15| ND<0.15 9.0 4.5 4.5 1.0 ND<0.10| 0.30 5.5 ND<0.25|ND<0.15( 0.50 18 25
B-2-35 TEC (a) (b) (c) (d) | 2001 35 0.32 5.5 28 ND<0.15| ND<0.15( 8.0 4.5 4.0 0.50 |[ND<0.10| 0.34 5.0 ND<0.25|ND<0.15( 0.45 18 26
B-2-40 TEC (a) (b) (c) (d) | 2001 40 0.50 5.5 32 ND<0.15| ND<0.15 9.0 5.5 5.0 0.50 |[ND<0.10] 0.31 6.0 ND<0.25|ND<0.15( 0.50 20 30
B-3-15 TEC (a) (b) (c) (d) | 2001 15 0.39 3.5 38 ND<0.15|ND<0.15[ 6.5 3.5 6.0 1.0 ND<0.10| 0.27 5.5 |ND<0.25[ND<0.15| 0.36 14 16
B-3-20 TEC (a) (b) (c) (d) | 2001 20 0.43 5.5 50 ND<0.15| ND<0.15 10 5.5 10 1.5 ND<0.10 | ND<0.25( 8.0 ND<0.25| ND<0.15| 0.50 22 26
B-3-25 TEC (a) (b) (c) (d) | 2001 25 0.26 5.0 29 ND<0.15|ND<0.15[ 9.5 4.5 3.5 1.0 ND<0.10| 0.50 6.0 ND<0.25| ND<0.15| 0.50 16 25
B-3-33 TEC (a) (b) (¢) (d) [ 2001 33 0.42 8.0 34 ND<0.15|ND<0.15[ 8.0 5.0 5.0 0.50 |[ND<0.10|ND<0.25| 5.5 |ND<0.25[ND<0.15| 0.50 19 28
B-4-15 TEC (a) (b) (c) (d) | 2001 15 0.42 4.5 43 ND<0.15| ND<0.15 9.0 4.5 7.0 3.0 ND<0.10| 0.46 5.0 ND<0.25| ND<0.15| 0.50 18 21
B-4-20 TEC (a) (b) (c) (d) | 2001 20 0.34 3.5 33 ND<0.15| ND<0.15( 6.0 2.5 5.5 1.0 ND<0.10| 0.29 4.0 ND<0.25 | ND<0.15 [ ND<0.25 13 14
B-4-25 TEC (a) (b) (c) (d) | 2001 25 0.38 4.0 36 ND<0.15|ND<0.15( 7.0 3.5 3.0 2.0 ND<0.10 | ND<0.25( 5.0 ND<0.25| ND<0.15| 0.50 14 20
B-5-15 TEC (a) (b) (c) (d) | 2001 15 0.45 6.0 82 ND<0.15| ND<0.15 10 6.0 11 1.5 ND<0.10 | ND<0.25 8.5 |ND<0.25[ND<0.15| 0.50 21 29
B-5-20 TEC (a) (b) (c) (d) | 2001 20 ND<0.25 3.0 20 ND<0.15| ND<0.15 5.0 2.0 4.0 1.0 ND<0.10| 0.30 3.5 |ND<0.25|ND<0.15|] 0.28 10 12
The Source Group, Inc.
Page 1 of 2 A Division of Apex Companies, LLC



Table A-7

Summary of Analytical Results for Metals in Soil, East Parcel

Former ChemOQil Refinery
Signal Hill, California

U.S. EPA Method 6010B - Metals
£
? 0 1S g g g b4 E E’ g —_— £ - € g
Sample ID Consultant Da.t:a Sample | Sample _§ g 2 = £ E 3 g ?} § 3 % g g 2 § E
Qualifiers Date Depth = » @ ey S o o o ° = 8 9 o = = S S
c < o ] ® s o o = > =z © n = 5
< o (&) IT) g (7] = >
feet bgs | mag/kg mag/kg | mg/kg mg/kg mag/kg mg/kg | mg/kg | ma/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg mag/kg | mg/kg
B-5-25 TEC (a) (b) (c) (d) 2001 25 0.40 4.0 29 ND<0.15| ND<0.15 6.5 3.5 3.0 0.50 ND<0.10 0.38 4.5 ND<0.25| ND<0.15 0.41 14 20
B-6-15 TEC (a) (b) (c) (d) 2001 15 0.31 6.0 40 ND<0.15| ND<0.15 8.5 5.0 12 8.0 ND<0.10 0.26 8.0 ND<0.25 [ ND<0.15 0.49 18 28
B-6-20 TEC (a) (b) (c) (d) 2001 20 0.25 5.0 27 ND<0.15| ND<0.15 5.5 3.0 5.0 1.0 ND<0.10 | ND<0.25 3.5 ND<0.25 [ ND<0.15 0.34 12 14
B-6-25 TEC (a) (b) (c) (d) 2001 25 ND<0.25 3.0 23 ND<0.15| ND<0.15 7.0 2.0 3.5 1.5 ND<0.10 0.25 2.5 ND<0.25 [ ND<0.15 | ND<0.25 9.5 12
B-7-15 TEC (a) (b) (c) (d) 2001 15 0.46 7.5 61 ND<0.15| ND<0.15 11 6.5 15 2.5 0.12 0.40 10 ND<0.25 [ ND<0.15 0.50 24 32
B-7-20 TEC (a) (b) (c) (d) 2001 20 0.50 6.5 62 ND<0.15| ND<0.15 12 6.5 13 3.0 ND<0.10 0.26 9.5 ND<0.25 [ ND<0.15 0.50 24 31
B-7-25 TEC (a) (b) (c) (d) 2001 25 0.36 4.5 34 ND<0.15| ND<0.15 8.0 4.0 3.0 1.0 ND<0.10 0.30 55 ND<0.25 [ ND<0.15 0.47 15 20
B-8-15 TEC (a) (b) (c) (d) 2001 15 0.50 7.5 62 ND<0.15| ND<0.15 12 7.5 14 2.0 ND<0.10 | ND<0.25 11 ND<0.25[ND<0.15 1.0 26 37
B-8-20 TEC (a) (b) (c) (d) 2001 20 0.50 4.5 29 ND<0.15| ND<0.15 5.0 2.5 4.0 1.0 ND<0.10 | ND<0.25 3.5 ND<0.25 [ ND<0.15 | ND<0.25 12 13
B-8-25 TEC (a) (b) (c) (d) 2001 25 1.0 12 100 [ ND<0.15| ND<0.15 25 14 24 5.0 ND<0.10 0.37 20 ND<0.25[ND<0.15 1.5 32 62
B-9-15 TEC (a) (b) (c) (d) 2001 15 0.50 7.0 66 ND<0.15| ND<0.15 10 6.0 10 2.0 ND<0.10 0.38 8.5 ND<0.25 [ ND<0.15 0.50 22 26
B-9-20 TEC (a) (b) (c) (d) 2001 20 0.50 4.5 26 ND<0.15| ND<0.15 5.5 2.5 5.0 1.5 0.12 ND<0.25 3.5 ND<0.25 [ ND<0.15 0.31 12 14
Notes:

mg/kg = milligram per kilogram.

bgs = below ground surface.

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

ND = not detected.

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

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

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

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

References:

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

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

Former ChemOQil Refinery

Signal Hill, California

5 2 e
[
£ g g
w c =
— [}] [
5 S 3 2
[
2 g 5 3 o £ £ 2
© N =l h = [ qé g c
g 5 g S md) g 2 E @ = = 2 g 7))
g 5 2 B § 2 > £ & e n 3 e 2
N S > £ a ) s S 3 N i a 3 2
. ] > < w @ I © © o o L) o x >
Boring Sample Date Depth o o i} < b o c = z [ - - £ o 3
feet bgs pg/m’ pg/m® pg/m’ pg/m® pg/m’® pg/m® pg/m’ pg/m® pg/m’ ug/m’ pg/m’ ug/m’ pg/m’ ug/m’
" P . " T
Site-Specific, Risk-Based Screening Level 909 60,703,429 12,565 3,089,871 7,513,217 7,513,217 113,307 1,006 3,089,871 85,410 429,320 1,122,976 1,116,790 1,116,790
Soil Vapor Commerical/lndustrial
NORTHWEST PARGEL
AN-04 [ 11772017 ] 5 [ 194,875.66 | 2,478,331.29 | 208,431.90 | 103,239.26 | 819,713.70 | 458,216.77 <43,263.80 | <62,905.52 | <45222.09 | 167,149.28 | 93,399.18 | 955312.88 | 191,062.58 | 1,146,375.46
AN-06 [ 11772017 ] 5 | 271,548.06 | 2,099,697.34 28,255.15 | <29,496.93 | 393,462.58 | 634,453.99 <21,631.90 | <31452.76 | <22,611.04 | <29,496.93 | <29,49448 | <52107.98 | <26,053.99 | <78,161.97
AN-07 [ 14772017 | 5 [ <639 |  <6.88 <868 | <983 | <820 |  </.05 <7.21 [ <1048 | <754 | <983 | <983 | <1737 | <868 |  <26.05
ANO3 1/17/2017 5 <6.39 <6.88 <3.68 <9.83 <8.20 <7.05 <7.21 <10.48 <7.54 <9.83 <9.83 <17.37 <8.68 <26.05
1/17/2017 5 (DUP) <6.39 <6.88 <8.68 <9.83 <8.20 <7.05 <7.21 <10.48 <7.54 <9.83 <9.83 <17.37 <8.68 <26.05
BT 5/30/2006 5 <820 _ 2,100 _ _ _ <820 — <820 4,300 <1,230 <1,640 <800 <2,460
5/30/2006 15 24,000 — 26,900 — — — <800 — <800 4,380 <1,200 10,300 <800 10,300
- 5/30/2006 5 242,000 — 15,200 — — — <820 — <820 <1,230 <1,230 <1,640 <820 <2,460
5/30/2006 19.5 230,000 — 108,000 — — — <800 — <800 <1,200 <1,200 <1,600 <800 <2,400
<B4 5/30/2006 5 10,100 _ 6,810 — — _ 1,680 — <800 10,300 5,490 9,040 <800 9,040
5/30/2006 16.5 802,000 — 159,000 — — — <800 — 70,800 7,770 5,830 221,000 41,100 262,100
SOUTHWEST PARCEL
5/18/2006 15 3,400 - 31,900 - - - <800 - <800 2,490 1,720 <1,600 <800 <2,400
5/18/2006 15 2,500 — 22,300 — — — <800 — <800 3,460 3,370 <1,600 <800 <2,400
SB3 5/18/2006 15 2,940 — 48,400 — - — <800 — <820 3,500 3,070 <1,600 <800 <2,400
5/30/2006 5 12,100 — 25,600 — — _ <820 _ <820 <1,230 <1,230 <1,640 <800 <2440
5/30/2006 15 7,140 — 60,600 — — — <800 — <800 <1,200 <1,200 <1,600 <800 <2,400
EAST PARCEL
E1 | 67212006 | 15 | <796 | -- | 10,800 | -- -- | -- | <796 | -- <796 | <1,194 | <1,194 | <1,592 | <796 | <2,388

Notes:

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

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

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

NV = No published value.

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

- = Not analyzed.

DUP = Duplicate sample.

Bold values were reported above laboratory detection limits.

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

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

References:

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

Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table 4

Analytical Results of Volatile Organic Compounds in Soil Vapor

Former Chemoil Refinery

Signal Hill, California

Concentration (ug/m°)
sample EPA Method TO-15 Volatile Organic Compounds
Sample Location Depth Sample : : . -
Date Bromo- cis-1,2- Dibromo- | Dichloro- Methyl-tert Tert-Butyl Trichloro-
(ft bgs) dichloro- | Dichloro- Carbon Chloro- chloro- difluoro- Ethyl- |Butyl Ether Alcohol | Tetrachloro- fluoro- Vinyl-
Acetone Benzene methane ethene Disulfide [Chloroform| methane methane methane Ethanol benzene (MTBE) |Naphthalengl o-Xylene |p/m-Xylene| (TBA) ethene Toluene methane Chloride
Residential CHHSLs NA 36.2 NA NA NA NA NA NA NA NA 420 4,000 31.9 317,000 317,000 NA 180 135,000 NA 13.3
Residential ESLs 330,000 42 69 3,700 NA 230 NA NA NA NA 490 4,700 36 1,000 1,000 NA 210 31,000 NA 16
GW/SV-20-5 5 05/30/12 54 32 3.6 <2 <6.2 200 <1 <4.3 2.5 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 9.3 2.7 68 <1.3
GW/SV-20-10 10 05/30/12 6.9 <1.6 <3.4 <2 <6.2 220 <1 <4.3 <2.5 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 7.3 <1.9 69 <1.3
GW/SV-21-5 5 06/13/12 45 2.4 <3.4 <2 <6.2 6.3 <1.3 <4.3 <2.5 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 <3.4 <1.9 <5.6 <1.3
GW/SV-21-10 10 06/13/12 100 <3.3 <6.8 <4 <13 <5.0 <2.7 <8.7 <5.0 60 <4.4 <15 <53 <4.4 <18 <12 <5.5 <3.8 <5.5 <2.6
GW/SV-22-5 5 05/30/12 <220 <74 <150 <92 <290 <110 <48 <200 <110 <440 <100 <330 <1200 <100 <400 <280 <160 <87 <260 <59
GW/SV-22-10 10 05/30/12 1,400 <160 <340 <200 <620 <240 <100 <430 <250 <940 1000 <720 <2600 240 <870 1500 <340 510 <560 <130
GW/SV-22-10/Dup 10 05/30/12 1,800 <160 <340 <200 <620 310 <100 <430 <250 <940 970 <720 <2600 240 <870 <610 <340 320 <560 <130
GW/SV-23-5 5 06/13/12 38 <1.6 <3.4 <2 <6.2 <24 <1.3 <4.3 <2.5 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 <3.4 2.9 <5.6 <1.3
GW/SV-23-10 10 06/13/12 100 34 <3.4 <2 71 <24 <1.3 <4.3 <2.5 <94 3.8 <7.2 <26 <2.2 <8.7 <6.1 7.4 14 <5.6 <1.3
GW/SV-23-10/Dup 10 06/13/12 95 11 <11 <6.3 51 <7.8 <4.2 <14 <7.9 <30 <6.9 <23 <83 <6.9 <28 <19 <11 11 <18 <4.1
GW/SV-24-5 5 06/13/12 13 <1.6 <3.4 <2 <6.2 <24 <1.3 <4.3 <2.5 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 <3.4 2.4 <5.6 <1.3
GW/SV-24-10 10 06/13/12 22 4.1 <3.4 <2 <6.2 17 <1.3 <4.3 <2.5 <9.4 <2.2 <7.2 <26 <2.2 <8.7 <6.1 9.9 <1.9 <5.6 <1.3
GW/SV-25-5 5 05/30/12 16 19 <3.4 <2 <6.2 3.5 <1 <4.3 <2.5 <9.4 11 <7.2 <26 14 30 <6.1 <3.4 20 <5.6 <1.3
GW/SV-25-10 10 05/30/12 <4.8 1.9 <3.4 <2 <6.2 <24 <1 <4.3 <2.5 <9.4 <2.2 9 <26 <2.2 <8.7 <6.1 <3.4 <1.9 <5.6 <1.3
GW/SV-26-5 5 05/31/12 17 3.6 <3.4 4.2 <6.2 <2.4 <1 <4.3 <2.5 <9.4 <2.2 <7.2 <26 <2.2 <8.7 <6.1 25 33 <5.6 <1.3
GW/SV-26-10 10 05/31/12 14 <1.6 <3.4 <2 <6.2 <2.4 <1 <4.3 <2.5 <9.4 <2.2 <7.2 <26 <2.2 <8.7 <6.1 28 <1.9 <5.6 <1.3
GW/SV-27-5 5 05/31/12 45 9.3 <3.4 <2 <6.2 5.2 <1 <4.3 2.6 <9.4 33 <7.2 <26 4.6 12 <6.1 67 16 <5.6 <1.3
GW/SV-27-10 10 05/31/12 21 2.8 <3.4 33 <6.2 22 <1 <4.3 <2.5 <9.4 <2.2 <7.2 <26 <2.2 <8.7 <6.1 84 2 <5.6 2.9
GW/SV-28-5 5 05/31/12 25 3.9 7.5 <2 <6.2 12 <1 <4.3 <2.5 <9.4 <2.2 <7.2 <26 2.9 <8.7 <6.1 <3.4 5.2 <5.6 <1.3
GW/SV-28-10 10 05/31/12 29 2.3 <3.4 <2 <6.2 11 <1 <4.3 <2.5 12 <2.2 <7.2 <26 <2.2 <8.7 <6.1 <3.4 <1.9 <5.6 <1.3
GW/SV-29-5 5 05/31/12 220 11 5.2 <2 13 14 1.2 4.8 33 13 2.8 <7.2 <26 4.2 9.4 <6.1 6.8 11 13 <1.3
GW/SV-29-10 10 05/31/12 15 <1.6 <3.4 <2 <6.2 <2.4 <1 <4.3 2.9 <94 <2.2 <7.2 <26 <2.2 <8.7 <6.1 150 <1.9 15 <1.3
Notes:

1. Soil vapor samples collected in batch-certified 1-liter summa canisters and analyzed by CalScience Environmental Laboratories, Inc. of Garden Grove, California using EPA Method TO-15.

2. Except for the target petroleum-based chemicals of potential concern (COPCs), only constituents detected in at least one sample are presented. A full list of analytes from EPA Method TO-15 is presented in the analytical laboratory reports.

Abbreviations:

ft bgs = feet below ground surface

< indicates that the compound was not detected at or above the laboratory reporting limit shown.

NA = Not Available
CHHSLs = California Human Health Screening Levels (CHHSLS) for volatile chemicals in soil vapor below residential buildings constructed without engineered fill below sub-slab gravel (California Environmental Protection Agency, 2005).

ESLs = Environmental Screening Levels for residential uses, Update to Environmental Screening Levels for Sites with Impacted Soil and Groundwater, Regional Water Quality Control Board, San Francisco Bay, Table E-4 Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor Intrusion Concerns, May 2008.
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Table 4

Analytical Results of Volatile Organic Compounds in Soil Vapor

Concentration (pg/m?’) Concentration (% Volume)
sample EPA Method TO-15 Volatile Organic Compounds Fixed Gases
. Sample
Sample Location| Depth Date
(ft bgs) 1,1,1-Trichloro-| 1,2,4-Trimethyl{ 1,3,5-Trimethy! 4-Ethyl- 4-Methyl- Carbon Carbon
ethane benzene benzene 2-Butanone toluene 2-Pentanone Dioxide Monoxide Helium Oxygen + Argon 3 Methane Nitrogen

Residential CHHSLs 991,000 NA NA NA NA NA NA NA NA NA NA NA

Residential ESLs 230,000 420 230,000 520,000 NA 310,000 NA NA NA NA NA NA
GW/SV-20-5 5 05/30/12 <2.7 <7.4 <2.5 10 <2.5 <6.1 3.75 <0.5 <0.01 16.6 <0.5 79.6
GW/SV-20-10 10 05/30/12 <2.7 <7.4 <2.5 4.9 <2.5 <6.1 <0.5 <0.5 <0.01 21.9 <0.5 78.1
GW/SV-21-5 5 06/13/12 <2.7 <7.4 <2.5 8.7 <2.5 <6.1 <0.5 <0.5 <0.01 21.1 <0.5 78.4
GW/SV-21-10 10 06/13/12 <5.6 <15 <5.0 8.7 <5.0 <13 7.12 <0.5 <0.01 4.76 <0.5 84.8
GW/SV-22-5 5 05/30/12 <130 <340 <110 <200 <110 <280 10.7 <0.5 <0.01 4.52 28.1 56.6
GW/SV-22-10 10 05/30/12 <270 <740 <250 <440 <250 <610 15.9 <0.5 <0.01 2.2 35.2 46.6
GW/SV-22-10/Du 10 05/30/12 <270 <740 <250 <440 <250 <610 15.8 <0.5 <0.01 2.38 349 47
GW/SV-23-5 5 06/13/12 <2.7 <7.4 <2.5 9.1 <2.5 <6.1 0.939 <0.5 <0.01 21 <0.5 78
GW/SV-23-10 10 06/13/12 <2.7 <7.4 <2.5 40 <2.5 <6.1 1.23 <0.5 <0.01 14.4 1.43 82.9
GW/SV-23-10/Du 10 06/13/12 <8.7 <23 <7.8 29 <7.8 <20 1.14 <0.5 <0.01 16.1 6.18 76.5
GW/SV-24-5 5 06/13/12 <2.7 <7.4 <2.5 <4.4 <2.5 <6.1 0.866 <0.5 <0.01 20.9 <0.5 78.2
GW/SV-24-10 10 06/13/12 <2.7 <7.4 <2.5 9.3 <2.5 <6.1 3.56 <0.5 <0.01 18.5 <0.5 78
GW/SV-25-5 5 05/30/12 <2.7 8 2.8 18 <2.5 <6.1 9.96 <0.5 <0.01 5.64 3.61 80.8
GW/SV-25-10 10 05/30/12 <2.7 <7.4 <2.5 8.1 <2.5 <6.1 11.9 <0.5 <0.01 2.54 5.64 79.9
GW/SV-26-5 5 05/31/12 <2.7 <7.4 <2.5 <4.4 <2.5 <6.1 7.19 <0.5 <0.01 9.4 <0.5 83.4
GW/SV-26-10 10 05/31/12 <2.7 <7.4 <2.5 <4.4 <2.5 <6.1 6.78 <0.5 <0.01 9.89 <0.5 83.3
GW/SV-27-5 5 05/31/12 3.6 <7.4 <2.5 13 <2.5 <6.1 4.49 <0.5 <0.01 11.6 <0.5 83.9
GW/SV-27-10 10 05/31/12 <2.7 <7.4 <2.5 10 <2.5 <6.1 4.89 <0.5 <0.01 12.1 <0.5 83
GW/SV-28-5 5 05/31/12 <2.7 <7.4 <2.5 6.9 <2.5 <6.1 3.06 <0.5 0.0215 19.3 <0.5 77.7
GW/SV-28-10 10 05/31/12 <2.7 <7.4 <2.5 8.3 <2.5 <6.1 10.1 <0.5 <0.01 11.9 <0.5 78
GW/SV-29-5 5 05/31/12 7 30 8.6 64 4.2 8.4 <0.5 <0.5 <0.01 18 <0.5 82
GW/SV-29-10 10 05/31/12 <2.7 <7.4 <2.5 6.2 <2.5 <6.1 1.58 <0.5 <0.01 15.2 <0.5 83.2
Notes:

1. Soil vapor samples collected in batch-certified 1-liter summa canisters and analyzed by CalScience Environmental Laboratories, Inc. of Garden Grove, California using EPA Method TO-15.

2. Except for the target petroleum-based chemicals of potential concern (COPCs), only constituents detected in at least one sample are presented. A full list of analytes from EPA Method TO-15 is presented in the analytical laboratory reports.
3. Oxygen and Argon gasses are reported together because they convolute with each other and are difficult to separate in the laboratory testing. Typically, Argon is present in insignificant quantities.

Abbreviations:

ft bgs = feet below ground surface

< indicates that the compound was not detected at or above the laboratory reporting limit shown.

NA = Not Available

CHHSLs = California Human Health Screening Levels (CHHSLS) for volatile chemicals in soil vapor below residential buildings constructed without engineered fill below sub-slab gravel (California Environmental Protection Agency, 2005).

ESLs = Environmental Screening Levels for residential uses, Update for Sites with Impacted Soil and Groundwater, Regional Water Quality Control Board, San Francisco Bay, Table E-4 Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor Intrusion Concerns, May 2008.
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Table A-9

Summary of Groundwater Analytical Results - Hydrocarbon Chain Characterization, Northwest and Southwest Parcels

Former ChemOil Refinery
Signal Hill, California

Hydrocarbon Chain Identification
TPH TPH TPH TPH
C6-C8(C8-C10(C10-C12|C12-C14|C14-C16|C16-C18|C18-C20|C20-C22|C22-C24 |C24-C26 |C26-C28 |C28-C32|C32-C34 |C34-C36|C36-C40|C40-C44| (C6-C12)"*" | (C13-C22)V**? | (C23-C44)"°t 2 (C6-C44)

Boring Sample Date Depth
ft bgs mg/L | mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
California MCL* / Notification Level °>| NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 100 100 50,000 NV

Final Screening Level
; sl NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV
Groundwater Commerical/Industrial
AN-01 | 1/4/2017 | 40 <1.0 [ 1.1 20 70 45 37 27 20 8.6 5.1 2.2 3.4 <1.0 <1.0 <1.0 <1.0 21 164 15 240
AN-02 | 1/5/2017 | 38 | 14 | 200 420 | 520 | 400 220 | 96 | 50 | 23 | 11 | <10 <10 | <10 | <10 | <10 | <10 | 634 1026 22.5 | 2,000
AN-03 | 1/5/2017 | 40 [ 078 | 4.6 94 | 9.0 | 5.8 25 | 1.7 | 11 | 041 [ 029 | 0.36 014 | <010 | <0.10 | <0.10 | <0.10 | 15 16 1.00 [ 36
AN-05 | 1/5/2017 | 40 | 16 | 14 35 | 44 | 35 21 | 12 | 64 | 27 | 13 | <10 <10 | <10 | <10 | <10 | <10 | 51 96 2.7 [ 170
AN-13 1/9/2017 41 1.3 8.0 26 33 25 14 7.0 3.3 1.2 0.50 <0.50 | <050 | <0.50 | <0.50 [ <0.50 | <0.50 35 66 1.1 120
1/9/2017 54 <0.10| 0.62 4.2 4.1 0.69 0.28 0.17 <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 | <0.10 4.8 3.2 <0.90 10
1/18/2017 32 7.0 25 18 15 12 3.7 1.1 0.58 0.12 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 50 25 0.06 83
AN-20 1/18/2017 42 14 48 49 30 9.4 1.4 <0.50 | <050 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 111 26 <2.5 150
1/18/2017 62 0.36 | 1.2 1.4 1.5 0.23 0.092 | 0.081 0.12 0.047 | 0.030 0.64 0.072 | <0.010 | <0.010 | 0.026 [ <0.010 2.96 1.273 0.77 5.9
AN-22 [ 51182017 | 58 [0.013] 0.065 | 025 | 034 [ 0.4 0.160 | 0.073 [ 0.061 | 0.047 | 0.025 | 0.036 [ 0.019 | <0.010 | <0.010 | <0.010 [ <0.010 | 0.328 0.864 0.104 [ 1.5
SOUTHWEST PARCEL
MW-20 | 1/18/2017 | 20-35 [<0.050] 0.10 | 0.81 [ 15 [ 3.1 1.8 | 080 | 060 | 0.38 | 011 | 0.10 0.073 | <0.050 | <0.050 | <0.050 | <0.050 | 0.91 7.05 0.47 | 9.4
WEST OF GUNDRY AVENUE, OFFSITE
1/10/2017 34 4.3 17 15 5.5 0.91 0.13 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 36 3.8 <1.0 44
AO-1 1/10/2017 44 2.1 7.7 6.2 2.4 0.57 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 16 1.8 <1.10 19
1/10/2017 60 0.035[ 0.19 0.61 0.78 0.55 0.44 0.33 0.27 0.18 0.084 0.57 0.097 | 0.022 | 0.030 | 0.013 [ <0.010 0.8 2.0 0.86 4.2
Notes:

TPH = Total petroleum hydrocarbons measured by EPA Method 8015M.

C4-C12 = Carbon range.

ft bgs = feet below ground surface.

mg/L = milligram per liter.

NV = No value.

<X.XX = Not detected above indicated reporting limit (RL).

Bold values were reported above laboratory detection limits.

! TPHc4.c12 was calculated based on summing detected results from C6-C8, C8-C10, and C10-C12.

2 TPHc43.c22 Was calculated based on summing detected results of one half C12-C13 and the results between C14 and C22.

3TPH023_C44 was calculated based on summing the results of one half C22-C24 and the results between C24 and C44.

* California MCLs shown in bold font. MCLs are enforceable standards. No values for TPH mixtures were available.

5 California notification levels shown in italic font. Notification levels are advisory in nature and not enforceable standards. No values for TPH mixtures were available.

® Final Screening Level, Groundwater Commercial/Industrial is from Table 4-3: Final Screening Levels for Groundwater - Commercial/Industrial Scenario (Apex-SGl, 2017).

References:

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

The Source Group, Inc.

Page 1 of 1 A Division of Apex Companies, LLC



Table A-10

Summary of Groundwater Analytical Results - Volatile Organic Compounds, Northwest and Southwest Parcels
Former ChemOil Refinery
Signal Hill, California
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ft bgs ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
California MCL' / Notification Level?| 100 NV 1 12 260 260 260 0.5 6.0 300 770 NV 17 260 5 150 330 330 NV 13 1,750 | 1,750 | 1,750
Final Screening Level
) 3| NV |3.7E+08| 12 NV NV NV NV 64 1,100 140 NV NV 220 NV 32 37,000 | NV NV [4.60E+07| 13,000 | NV NV | 13,000
Groundwater Commerical/Industrial |
NORTHWEST PARCEL
AN-01 [ 1/4/2017 [ 40 [ 53,000 | <100 | 18 | <100 | 28 | <5.0 | 24 <5.0 | <50 | <5.0 | 57 | <10 | 560 | 63 | <50 | <5.0 | <5.0 <5.0 | <100 | <20 <5.0 | <10 <15
AN-02 [ 1/5/2017 [ 38 [ 81,000 | <100 | <50 | 110 [ 180 | 18 | 160 <50 | <50 | <50 | 290 [ <10 | 1,300 | 380 [ <50 | <50 | <5.0 <50 [ <100 | <20 <50 | <10 <15
AN-03 [ 1/5/2017 [ 40 [ 35000 | <100 | 990 | <100 [ 420 | 48 | 370 <50 [ 76 | 91 [ 710 | 16 | 1,600 [ 850 | <50 | <50 [ 9.0 19 | <100 [ <20 13 | 34 47
AN-05 [ 1/5/2017 [ 40 [170,000] <100 | 68 | 140 | 66 | <50 [ 73 <50 | <50 | 92 [ 110 | <10 [ 830 [ 150 [ <50 | <50 [ <5.0 <5.0 | <100 | <20 <5.0 | <10 <15
AN-13 1/9/2017 41 12,000 | <500 1,000 | <500 <25 <25 27 <25 <25 370 85 <50 380 110 <25 <25 <25 <25 <500 <100 <25 <50 <75
1/9/2017 54 240 <10 10 <10 1.1 <0.50 1.4 38 <0.50 5.7 1.6 <1.0 12 2.1 <0.50 | <0.50 | <0.50 | <0.50 <10 <2.0 | <050 | <1.0 <1.5
1/18/2017 32 19,000 | <1000 | 3,600 | <1000 | <50 <50 <50 <50 120 1,000 120 <100 | <200 130 <50 <50 99 410 | <1,000 | <200 <50 460 460
AN-20 1/18/2017 42 26,000 | <1000 | 6,300 | <1000 [ <50 <50 <50 <50 150 1,200 130 <100 380 160 <50 <50 220 680 | <1,000 | <200 <50 1,400 | 1,400
1/18/2017 52 3,900 120 200 <10 6.2 <0.50 5.9 <0.50 5.0 83 19 7.4 16 22 3.2 2.2 24 63 18 <2.0 8.4 130 138
1/18/2017 62 8,400 160 380 <50 11 <2.5 11 <25 5.6 300 57 14 72 63 7.7 13 63 190 <50 <10 24 320 344
AN-22 [ 5/18/2017 [ 58 [ 300 [ <10 [ <050 [ <10 | 12 | <052 | 1. <0.50 | <050 | 070 | 18 | <10 | 26 [ 23 [ <050 | <050 | <0.50 | 0.96 | <10 | <2.0 | <0.50 | <1.0 <1.5
SOUTHWEST PARCEL
MW-20 [ 1/18/2017 | 20-35 [ 360 | <10 [ <050 | 100 | 35 | <050 | 1.2 | <050 [ <050 | 11 | 68 [ <10 | 120 | 10 [ 0.74 | <0.50 | <0.50 | <050 | <10 | <2.0 [ <0.50 [ <1.0 <1.5
WEST OF GUNDRY AVENUE, OFFSITE
1/10/2017 34 32,000 [ <100 <5.0 <100 45 <5.0 42 <5.0 <5.0 320 150 41 160 200 <5.0 <5.0 65 310 <100 <20 <5.0 <10 <15
AO-01 1/10/2017 44 18,000 | <100 <5.0 <100 65 <5.0 83 <5.0 <5.0 590 150 78 180 190 <5.0 <5.0 210 520 <100 <20 32 850 882
1/10/2017 60 920 33 1.4 <10 1.8 <0.50 1.9 <0.50 1.6 13 4.1 1.8 5.7 4.9 <0.50 | <0.50 5.6 16 <10 <2.0 0.97 22 23
Notes:

Volatile organic compounds, fuel oxygenates, and TPHg measured by EPA Method 8260B.

ft bgs = feet below ground surface.
ug/L = microgram per liter.

TPHg = Total petroleum hydrocarbons as gasoline.

TBA = tert-Butyl alcohol.
MTBE = Methyl-t-butyl ether.
TMB = Trimethylbenzene.
NV = No value published.

<X.XX = Not detected above indicated reporting limit (RL).

-- = Not analyzed.

Bold values were reported above laboratory detection limits.
Shaded and bold value exceeds lowest of Table 4-3: Final Screening Levels for Groundwater - Commercial/lndustrial Scenario (Apex-SGl).

' California MCLs shown in bold font. MCLs are enforceable standards.

2 California notification levels shown in italic font. Notification levels are advisory in nature and not enforceable standards.
3 Final Screening Level, Groundwater Commercial/Industrial is from Table 4-3: Final Screening Levels for Groundwater - Commercial/Industrial Scenario (Apex-SGl, 2017).

References:

The Source Group, Inc., a division of Apex Companies, LLC (Apex-SGl). 2017. Response Plan and Remedial Technology Evaluation, Former Chemoil Refinery, Signal Hill, California. June.
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Table A-11
Summary of Groundwater Analytical Results - Polycyclic Aromatic Hydrocarbons, Northwest and Southwest Parcels
Former ChemOQil Refinery
Signal Hill, California
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ft bgs pg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
California MCL' / Notification Level ?[ NV NV NV NV 0.2 NV NV NV NV NV NV NV NV 17 NV NV
Final Screening Level
. 3| NV NV NV NV NV NV NV NV NV NV NV NV NV 220 NV NV
Groundwater Commerical/lndustrial
NORTHWEST PARCEL
AN-02 | 1/5/2017 | 38 | <40 | <40 | <40 | <40 | <40 | <40 | <40 | <40 | <40 [ <40 | <40 | 110 | <40 | 1,200 | 170 <40
AN-03 | 1/5/2017 | 40 | 44 | 32 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | 9.6 | <20 | 560 10 <2.0
AN-05 | 1/5/2017 | 40 | <10 [ <10 | <10 | <10 | <10 | <10 [ <10 | <10 | <10 [ <10 | <10 | 28 | <10 | 580 31 <10
AN-13 1/9/2017 41 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 12 <2.0 260 10 <2.0
1/9/2017 54 <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 [ <0.20 | <0.20 | <0.20 0.72 <0.20 11 1.0 <0.20
1/18/2017 32 <0.20 | <0.20 | <0.20 | <0.20 | <0.20 [ <0.20 | <0.20 | <0.20 [ <0.20 | <0.20 [ <0.20 | <0.20 | <0.20 230 3.1 <0.20
AN-20 1/18/2017 42 17 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 7.0 <2.0 550 4.5 <2.0
1/18/2017 62 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 <0.20 4.5 0.26 <0.20
SOUTHWEST PARCEL
MW-20 | 1/18/2017 | 20-35 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | 2.2 | <0.20 | 160 1.4 | <0.20
WEST OF GUNDRY AVENUE, OFFSITE
1/10/2017 34 <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 | <0.20 [ <0.20 | <0.20 | <0.20 0.98 <0.20 110 0.69 <0.20
AO-01 1/10/2017 44 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 91 0.65 <0.20
1/10/2017 60 <0.20 | <0.20 | <0.20 | <0.20 | <0.20 [ <0.20 | <0.20 | <0.20 | <0.20 | <0.20 [ <0.20 0.48 <0.20 3.6 0.57 <0.20

Notes:

Polycyclic aromatic hydrocarbons (PAHs) measured by EPA Method 8270C.
ft bgs = feet below ground surface.

ug/L = microgram per liter.

MCL = Maximum Contaminant Level.

NV = No value published.

<X.XX = Not detected above indicated reporting limit (RL).

Bold values were reported above laboratory detection limits.
Shaded and bold value exceeds lowest of Table 4-3: Final Screening Levels for Groundwater - Commercial/lIndustrial Scenario (Apex-SGl, 2017).
! California MCLs shown in bold font. MCLs are enforceable standards.
2 california notification levels shown in italic font. Notification levels are advisory in nature and not enforceable standards.
% Final Screening Level, Groundwater Commercial/Industrial is from Table 4-3: Final Screening Levels for Groundwater - Commercial/Industrial Scenario (Apex-SGl, 2017)
References:
The Source Group, Inc., a division of Apex Companies, LLC (Apex-SGl). 2017. Response Plan and Remedial Technology Evaluation, Former Chemoil Refinery, Signal Hill, California. June.
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Table A-12
Summary of Analytical Results for Volatile Organic Compounds (VOCs) in Groundwater, East Parcel
Former ChemOQil Refinery
Signal Hill, California

U.S. EPA U.S. EPA
Method 8015B Method 80208 U.S EPA Method 8260B - VOCs
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mg/L mg/L pg/L ug/L ug/L ug/L Mg/l pg/L pg/L Mg/l ug/L ug/L ug/L pg/L Mg/l pg/L pg/L Mg/l
MW-2 AA&AI 12/9/2012 | ND<0.05 0.48 ND<10 ND<0.5 | ND<10 | ND<0.50 | ND<0.50 | ND<1 ND<0.5 [ ND<0.50 | ND<0.50 | ND<1 ND<0.50 | ND<0.5 ND<1 ND<1 ND<1.0 | ND<0.50
MW-2 AA&AI 12/27/2013 | ND<0.05 | ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-2 AA&AI 12/7/2014 | ND<0.05| ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-2 AA&AI 12/10/2015 | ND<0.05 | ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/9/2012 0.080 2.5 ND<10 ND<0.5 220 ND<0.50 [ ND<0.50 [ ND<1 ND<0.5 0.71 ND<0.50 1.3 0.51 ND<0.5 ND<1 ND<1 ND<1.0 0.65
MW-10 [AA&AI 12/27/2013 | ND<0.05 | ND<0.5 ND<10 ND<0.5 130 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/7/2014 |ND<0.050] ND<0.5 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/10/2015 |ND<0.050| 0.911 ND<10 ND<0.5 | ND<10 ND<1 ND<1 ND<1 ND<1 ND<1 -- ND<3 ND<1 ND<0.5 ND<1 ND<1 -- --
MW-10 [AA&AI 12/15/2016 0.079 1.03 ND<9.5 ND<0.50 15 ND<1.0 | ND<1.0 | ND<0.50 | ND<0.50 0.65 ND<0.50 1.5 ND<0.50 [ ND<0.50 | ND<0.50 | ND<0.50 | ND<1.0 | ND<0.50
B-1 TEC 2001 ND<0.20 -- 1,500 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 2.1
B-2 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0
B-3 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-4 TEC 2001 ND<0.20 -- 100 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 3.0
B-5 TEC 2001 ND<0.20 -- ND<110 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-6 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 [ ND<5.0
B-7 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
B-8 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
B-9 TEC 2001 ND<0.20 -- ND<11 ND<5.0 -- ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 [ ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0 | ND<5.0
E1A Tetra Tech 6/1/2006 -- -- -- ND<0.5 -- ND<0.5 1.6 ND<0.5 [ ND<0.5 8.7 -- 11.6 9.6 ND<0.5 | ND<0.5 | ND<0.5 | ND<1.0 | ND<0.5
E1A Tetra Tech 6/1/2006 -- -- -- ND<0.5 -- ND<0.5 1.7 ND<0.5 [ ND<0.5 13.3 -- 64.7 13.2 ND<0.5 | ND<0.5 | ND<0.5 | ND<1.0 | ND<0.5
[E5 Tetra Tech 6/1/2006 -~ " - ND<0.5 -- ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 -- ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 | ND<0.5 [ ND<1.0 [ ND<0.5
Notes:

mg/L = milligram per liter.

ug/L = microgram per liter.

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

TPHd - total petroleum hydrocarbons as diesel.

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

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

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

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

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

(c) The sample depth is unknown.

References:

AA&AI. 2017. Groundwater Monitoring Report — Fourth Quarter 2016, Former Chemoil Refinery, 2020 Walnut Avenue, Signal Hill, California. January 15.

AA&AI. 2016. Groundwater Monitoring Report — Fourth Quarter 2015, Former Chemoil Refinery, 2020 Walnut Avenue, Signal Hill, California. January 15.

AA&AI. 2015. Groundwater Monitoring Report — Fourth Quarter 2014, Former Chemoil Refinery, 2020 Walnut Avenue, Signal Hill, California. January 15.

AA&AI. 2014. Groundwater Monitoring Report — Fourth Quarter 2013, Former Chemoil Refinery, 2020 Walnut Avenue, Signal Hill, California. January 15.

TEC. 2013. Report on Groundwater Quality Monitoring Program January 2013, Former Chemoil Refinery, Slic No. 453A, Signal Hill, California. January 15.

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

Tetra Tech. 2006. Environmental Due Diligence Site Assessment Results, Former Chemoil Refinery Property, Signal Hill, California. August 8.
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Table A-13

Summary of Analytical Results for Metals in Groundwater, East Parcel

Former Chemoil Refinery
Signal Hill, California

U.S EPA Method 6010B - Metals
Sample Sample
ID Consultant | Data Qualifiers Date
£

> £ £ £ g £ E

5 e £ 3 3 2 - 5 2 3 - E g 2

£ 5 > s E 5 5 g 3 3 s g £ 5 2 3

£ 2 E g 3 £ 2 s g 5 3 S 3 E 2 § g

< < 0 0 o o o o - = = z »n »n = > N

ug/L ug/L ug/L ug/L pg/L pg/L ug/L ug/L ug/L ug/L ug/L ug/L pg/L pg/L ug/L ug/L g/L
MW-2 unknown (a) (b) (c) (d) (e) | unknown [ND<0.0050( 0.0067 0.090 ND<0.0030 | ND<0.0030 0.030 ND<0.0030 0.010 ND<0.0050 | ND<0.0020 [ ND<0.0050 | ND<0.0030 [ ND<0.0050 [ ND<0.0030 | ND<0.0050 | 0.0077 0.030
MW-10 |unknown (a) (b) (c) (d) (e) | unknown [ ND<0.0050 0.26 0.060 ND<0.0030 | ND<0.0030 | ND<0.0030 | ND<0.0030 | 0.0072 ND<0.0050 [ ND<0.0020 0.010 ND<0.0030 | ND<0.0050 | ND<0.0030 | ND<0.0050 | ND<0.0030 0.030
B-1 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 0.12 0.26 ND<0.0030 | ND<0.0030 0.050 0.010 0.030 ND<0.0050 [ ND<0.0020 0.080 0.020 ND<0.0050 [ ND<0.0030 | ND<0.0050 0.070 0.10
B-2 TEC (a) (b) (c) (d) (e) 2001 0.0069 0.14 0.65 ND<0.0030 | ND<0.0030 0.21 0.090 0.12 0.020 ND<0.0020 0.060 0.11 ND<0.0050 | ND<0.0030 0.010 0.32 0.54
B-3 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 10.03 0.19 ND<0.0030 | ND<0.0030 0.030 0.020 0.020 ND<0.0050 | ND<0.0020 0.030 0.020 ND<0.0050 [ ND<0.0030 [ ND<0.0050 0.070 0.10
B-4 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 0.11 0.50 ND<0.0030 | ND<0.0030 0.060 0.020 0.030 ND<0.0050 | ND<0.0020 0.090 0.040 ND<0.0050 [ ND<0.0030 | ND<0.0050 0.10 0.21
B-5 TEC (a) (b) (c) (d) (e) 2001 0.0051 0.23 29 ND<0.0030 | ND<0.0030 0.35 0.27 0.30 0.11 ND<0.0020 0.040 0.29 ND<0.0050 | ND<0.0030 0.020 0.50 0.72
B-6 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 0.030 0.31 ND<0.0030 | ND<0.0030 0.030 0.050 0.040 ND<0.0050 | ND<0.0020 0.020 0.030 ND<0.0050 [ ND<0.0030 | ND<0.0050 0.070 0.070
B-7 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 0.10 0.69 ND<0.0030 | ND<0.0030 0.23 0.070 0.12 0.020 ND<0.0020 0.060 0.11 ND<0.0050 | ND<0.0030 0.010 0.26 0.43
B-8 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 0.040 0.33 ND<0.0030 | ND<0.0030 0.060 0.020 0.050 ND<0.0050 | ND<0.0020 0.060 0.030 ND<0.0050 | ND<0.0030 | ND<0.0050 0.080 0.13
B-9 TEC (a) (b) (c) (d) (e) 2001 ND<0.0050 [ 0.0091 215 ND<0.0030 | ND<0.0030 0.010 0.010 0.020 ND<0.0050 | ND<0.0020 0.030 0.010 ND<0.0050 | ND<0.0030 | ND<0.0050 0.030 0.050
Notes:

pg/L = micrograms per liter.

U.S. EPA = United States Environmental Protection Agency.
ND = not detected.

ND< = Less than analytical detection limit listed.

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

MW-1, MW-10, and B-1 through B-9 are reported in TEC, 2001.

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

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

(d) No analytical method is listed in Table 6-2. The report text lists the analytical method for soil as U.S. EPA Method 6010B; therefore, it is assumed this is the correct listed method.
(e) No units are listed in Table 6-2 or in the report text. The units are assumed to be ug/L.

References:
TEC. 2001. Report on Additional Subsurface Assessment, Former Chemoil Refinery - Eastern Parcel, Signal Hill, California. December 14.
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APPENDIX B

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC HEALTH PERMITS



ENJIRONMENTAL EALT(

COUNTY OF LOS ANGELES
Chr D O O Pro)Ce 0 Public Health

5050 Commerce Drive, Baldwin Park, CA 91706

Telephone: (626) 430-5420 « Facsimile: (626) 813-3013 « Email: vgallegos@ph.lacounty.gov
http://publichealth.lacounty.gov/eh/ep/dw/dw_main.htm

SRM M1
MO0 0 JIMOOADC SINDOO0 MNOO0J00 0 Ord PODO ADCrOO00

TO DE COMPLETED 0] APPLICANTLC

WORK SITE ADDRESS CITY ZIP EMAIL ADDRESS FOR WELL PERMIT APPROVAL
2105 Walnut Avenue Signal Hill 90755 Casey.huff@apexcos.com
NOTICE[]

¢ WORK PLAN APPROVALS ARE VALID FOR 180 DAYS. 30 DAY EXTENSIONS OF WORK PLAN APPROVALS ARE CONSIDERED ON AN INDIVIDUAL (CASE-BY-
CASE) BASIS AND MAY BE SUBJECT TO ADDITIONAL PLAN REVIEW FEES (HOURLY RATE AS APPLICABLE).

¢ WORK PLAN MODIFICATIONS MAY BE REQUIRED IF WELL AND GEOLOGIC CONDITIONS ENCOUNTERED AT THE SITE INSPECTION ARE FOUND TO DIFFER
FROM THE SCOPE OF WORK PRESENTED TO THE DEPARTMENT OF PUBLIC HEALTH—DRINKING WATER PROGRAM.

¢ WORK PLAN APPROVALS ARE LIMITED TO COMPLIANCE WITH THE CALIFORNIA WELL STANDARDS AND THE LOS ANGELES COUNTY CODE AND DOES NOT
GRANT ANY RIGHTS TO CONSTRUCT, RENOVATE, OR DECOMMISSION ANY WELL. THE APPLICANT IS RESPONSIBLE FOR SECURING ALL OTHER
NECESSARY PERMITS SUCH AS WATER RIGHTS, PROPERTY RIGHTS, COASTAL COMMISSION APPROVALS, USE COVENANTS, ENCROACHMENT
PERMISSIONS, UTILITY LINE SETBACKS, CITY/COUNTY PUBLIC WORKS RIGHTS OF WAY, ETC.

e ALL FIELD WORK MUST BE CONDUCTED UNDER THE DIRECT SUPERVISION OF A PROFESSIONAL GEOLOGIST LICENSED IN THE STATE OF CALIFORNIA.

e THIS PERMIT IS NOT COMPLETE UNTIL ALL OF THE FOLLOWING REQUIREMENTS ARE SIGNED BY THE DEPUTY HEALTH OFFICER. WORK SHALL NOT BE
INITIATED WITHOUT A WORK PLAN APPROVAL STAMPED BY THE DEPARTMENT OF PUBLIC HEALTH—DRINKING WATER PROGRAM.

e ONCE APPROVED NOTIFY VINCENT GALLEGOS AT ygallegos@ph.lacounty.gov PREFERABLY 4 BUSINESS DAYS BEFORE WORK IS SCHEDULED TO
BEGIN.

TO [ [E COMPLETE(] [[| JTEPARTMENT OF PU[LIC [[EALT(J() [RINCING (| ATER PROGRAMI]
X WORK PLAN APPROVED: 3 direct push boring’s DATE: May 15, 2017

ADDITIONAL APPROVAL CONDITIONS:
e Please provide/ verify project dates and time via my email listed above this comment box
e This approval for the 3 borings does not include permission or approval to convert borings or additionally construct such
borings to Monitoring / vapor wells. If conversion is field warranted, submit an application $519.00 per well with work plan/
resend work plan that describes well construction that includes State Well Completion Reports.
e Assure that the drilling, sampling and backfill of boring occurs within 72 hours.

Vincent Gallegos R.E.H.S.
Drinking Water Program

vgallegos@ph.lacounty.gov

GROUT SEAL INSPECTION )
DATE ACCEPTED: REHS signature
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CPT LOGS



GREGG DRILLING & TESTING, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

May 19, 2017

The Source Group/APEX
Attn: Kirsten Duey

Subject: CPT Site Investigation
Former Chemoil Refinery
Signal Hill, California
GREGG Project Number: 17-570SH

Dear Ms. Duey:

The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test
investigation for the above referenced site. The following testing services were performed:

1 Cone Penetration Tests (CPTU) X
2 Pore Pressure Dissipation Tests (PPD) =
3 Seismic Cone Penetration Tests (SCPTU) ]
4 UVOST Laser Induced Fluorescence (UVOST) ]
5 Groundwater Sampling (GWS) ]
6 Soil Sampling (SS) ]
7 Vapor Sampling (VS) L]
8 Membrane Interface Probe (MIP) ]
9 Vane Shear Testing (VST) ]
10 | Dilatometer Testing (DMT) ]

A list of reference papers providing additional background on the specific tests conducted is
provided in the bibliography following the text of the report. If you would like a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (562) 427-6899.

Sincerely,
GREGG Drilling & Testing, Inc.

Peter Robertson
Technical Director, Gregg Drilling & Testing, Inc.

2726 Walnut Ave. e Signal Hill, California 90755 e (562) 427-6899 ¢ FAX (562) 427-3314
www.greggdrilling.com




GREGG DRILLING & TESTING, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

Cone Penetration Test Sounding Summary

-Table 1-
CPT Sounding Date Termination | Depth of Groundwater Depth of Soil Depth of Pore
Identification Depth (feet) Samples (feet) Samples (feet) Pressure Dissipation
Tests (feet)
AN-22 5/18/17 58 58 - -
AN-22a 5/18/17 59 - - -

2726 Walnut Ave. e Signal Hill, California 90755 e (562) 427-6899 ¢ FAX (562) 427-3314
www.greggdrilling.com




GREGG DRILLING & TESTING, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES
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Cone Penetration Testing Procedure (CPT)

Gregg Drilling carries out all Cone Penetration Tests
(CPT) using an integrated electronic cone system,
Figure CPT.

The cone takes measurements of tip resistance (qc),
sleeve resistance (f;), and penetration pore water
pressure (u;). Measurements are taken at either 2.5 or
5 c¢m intervals during penetration to provide a nearly
continuous profile. CPT data reduction and basic
interpretation is performed in real time facilitating on-
site  decision making. The above mentioned
parameters are stored electronically for further
analysis and reference. All CPT soundings are
performed in accordance with revised ASTM standards
(D 5778-12).

The 5mm thick porous plastic filter element is located
directly behind the cone tip in the u; location. A new
saturated filter element is used on each sounding to
measure both penetration pore pressures as well as
measurements during a dissipation test (PPDT). Prior
to each test, the filter element is fully saturated with
oil under vacuum pressure to improve accuracy.

When the sounding is completed, the test hole is
backfilled according to client specifications. If grouting
is used, the procedure generally consists of pushing a
hollow tremie pipe with a “knock out” plug to the
termination depth of the CPT hole. Grout is then
pumped under pressure as the tremie pipe is pulled Figure CPT
from the hole. Disruption or further contamination to

the site is therefore minimized.
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Gregg 15cm? Standard Cone Specifications

Dimensions
Cone base area 15 cm?
Sleeve surface area 225 cm?
Cone net area ratio 0.80

Specification

w

Cone load cell

Full scale range

180 kN (20 tons)

Overload capacity

150%

Full scale tip stress

120 MPa (1,200 tsf)

Repeatability

120 kPa (1.2 tsf)

Sleeve load cell

Full scale range

31 kN (3.5 tons)

Overload capacity

150%

Full scale sleeve stress

1,400 kPa (15 tsf)

Repeatability

1.4 kPa (0.015 tsf)

Pore pressure transducer

Full scale range

7,000 kPa (1,000 psi)

Overload capacity

150%

Repeatability

7 kPa (1 psi)

Note: The repeatability during field use will depend somewhat on ground conditions, abrasion,
maintenance and zero load stability.
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Cone Penetration Test Data & Interpretation

The Cone Penetration Test (CPT) data collected are presented in graphical and electronic form in the
report. The plots include interpreted Soil Behavior Type (SBT) based on the charts described by
Robertson (1990). Typical plots display SBT based on the non-normalized charts of Robertson et al
(1986). For CPT soundings deeper than 30m, we recommend the use of the normalized charts of
Robertson (1990) which can be displayed as SBTn, upon request. The report also includes
spreadsheet output of computer calculations of basic interpretation in terms of SBT and SBTn and
various geotechnical parameters using current published correlations based on the comprehensive
review by Lunne, Robertson and Powell (1997), as well as recent updates by Professor Robertson
(Guide to Cone Penetration Testing, 2015). The interpretations are presented only as a guide for
geotechnical use and should be carefully reviewed. Gregg Drilling & Testing Inc. does not warranty
the correctness or the applicability of any of the geotechnical parameters interpreted by the
software and does not assume any liability for use of the results in any design or review. The user
should be fully aware of the techniques and limitations of any method used in the software. Some
interpretation methods require input of the groundwater level to calculate vertical effective stress.
An estimate of the in-situ groundwater level has been made based on field observations and/or CPT
results, but should be verified by the user.

A summary of locations and depths is available in Table 1. Note that all penetration depths
referenced in the data are with respect to the existing ground surface.

Note that it is not always possible to clearly identify a soil type based solely on gy, fs, and uz. In these
situations, experience, judgment, and an assessment of the pore pressure dissipation data should be
used to infer the correct soil behavior type.

1000

ZONE SBT

1 Sensitive, fine grained
c 2 Organic materials
E 100 3 Clay
& 4 Silty clay to clay
£ 5 Clayey silt to silty clay
§ 6 Sandy silt to clayey silt
g 7 Silty sand to sandy silt
8 10 8 Sand to silty sand

9 Sand

10 Gravely sand to sand

11 Very stiff fine grained™>

1 12 Sand to clayey sand*

0 1 2 3 4 5 [ 7 8
Friction Ratio (%), Rf

*over consolidated or cemented

Figure SBT (After Robertson et al., 1986) — Note: Colors may vary slightly compared to plots
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Cone Penetration Test (CPT) Interpretation

Gregg uses a proprietary CPT interpretation and plotting software. The software takes the CPT data and
performs basic interpretation in terms of soil behavior type (SBT) and various geotechnical parameters
using current published empirical correlations based on the comprehensive review by Lunne, Robertson
and Powell (1997). The interpretation is presented in tabular format using MS Excel. The interpretations
are presented only as a guide for geotechnical use and should be carefully reviewed. Gregg does not
warranty the correctness or the applicability of any of the geotechnical parameters interpreted by the
software and does not assume any liability for any use of the results in any design or review. The user
should be fully aware of the techniques and limitations of any method used in the software.

The following provides a summary of the methods used for the interpretation. Many of the empirical
correlations to estimate geotechnical parameters have constants that have a range of values depending
on soil type, geologic origin and other factors. The software uses ‘default’ values that have been
selected to provide, in general, conservatively low estimates of the various geotechnical parameters.

Input:

1 Units for display (Imperial or metric) (atm. pressure, p, = 0.96 tsf or 0.1 MPa)

2 Depth interval to average results (ft or m). Data are collected at either 0.02 or 0.05m and
can be averaged every 1, 3 or 5 intervals.

3 Elevation of ground surface (ft or m)

4 Depth to water table, z,, (ft or m) — input required

5 Net area ratio for cone, a (default to 0.80)

6 Relative Density constant, Cp, (default to 350)

7 Young’s modulus number for sands, a (default to 5)

8 Small strain shear modulus number
a. forsands, Sg (default to 180 for SBT, 5, 6, 7)
b. forclays, Cs (default to 50 for SBT,1, 2,3 & 4)

9 Undrained shear strength cone factor for clays, Nk (default to 15)

10 Over Consolidation ratio number, kor (default to 0.3)

11 Unit weight of water, (default to y. = 62.4 Ib/ft3 or 9.81 kN/m?3)

Column

Depth, z, (m) — CPT data is collected in meters

Depth (ft)

Cone resistance, g (tsf or MPa)

Sleeve resistance, f; (tsf or MPa)

Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. u;)
Other — any additional data

N o o B W0ON

Total cone resistance, q: (tsf or MPa) gt=qc+u(l-a)
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8 Friction Ratio, R¢ (%) Rs = (fs/qt) x 100%

9 Soil Behavior Type (non-normalized), SBT see note
10 Unit weight, y (pcf or kN/m3) based on SBT, see note
11 Total overburden stress, oy (tsf) Ow=012
12 In-situ pore pressure, U, (tsf) Uo=Vw(Z-2w)
13 Effective overburden stress, a'yo (tsf) 0'vo = Ovo- Uo
14 Normalized cone resistance, Qu Qu= (gt - Ovo) / G'vo
15 Normalized friction ratio, Fr (%) Fr =15/ (gt - Ovo) X 100%
16 Normalized Pore Pressure ratio, Bq Bg=U—Uo/ (Qt - Ovo)
17 Soil Behavior Type (normalized), SBT, see note
18 SBT, Index, I¢ see note
19 Normalized Cone resistance, Qin (n varies with I¢)  see note
20 Estimated permeability, ksgr (cm/sec or ft/sec) see note
21 Equivalent SPT Ngo, blows/ft see note
22 Equivalent SPT (N1)eo blows/ft see note
23 Estimated Relative Density, Dr, (%) see note
24 Estimated Friction Angle, ¢', (degrees) see note
25 Estimated Young’s modulus, E; (tsf) see note
26 Estimated small strain Shear modulus, Go (tsf) see note
27 Estimated Undrained shear strength, s, (tsf) see note
28 Estimated Undrained strength ratio sJ/o/
29 Estimated Over Consolidation ratio, OCR see note
Notes:
1 Soil Behavior Type (non-normalized), SBT (Lunne et al., 1997 and table below)
2 Unit weight, y either constant at 119 pcf or based on Non-normalized SBT (Lunne et al.,

1997 and table below)

3 Soil Behavior Type (Normalized), SBT, Lunne et al. (1997)
4 SBT, Index, I le=((3.47 — log Qu)* + (log Fr + 1.22)?)05
5 Normalized Cone resistance, Qi (n varies with Ic)

Qin = (gt - 0vo)/pa) (pa/(c’ve)” and recalculate I, then iterate:

When I.< 1.64, n =0.5 (clean sand)
When I.> 3.30, n = 1.0 (clays)
When 1.64 < I < 3.30, n=(.-—1.64)0.3+0.5

Iterate until the change in n, An < 0.01
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6 Estimated permeability, kssr based on Normalized SBT, (Lunne et al., 1997 and table below)

7 Equivalent SPT Ngo, blows/ft

8 Equivalent SPT (N1)eo blows/ft
where Cy = (pa/0'yvo)®?

9 Relative Density, Dy, (%)
Only SBT,5,6,7 & 8
10 Friction Angle, ¢', (degrees)

Only SBT,5,6,7 & 8

11 Young’s modulus, E
Only SBT,5,6,7 & 8

12  Small strain shear modulus, Go
a. Go=Sc(q: o' pa)1/3
b. Go = CG qt

13 Undrained shear strength, s,
OnlySBT,1,2,3,4&9

14 Over Consolidation ratio, OCR
OnlySBT,1,2,3,4&9

(q'/pa) =85 (1_ Ic j

60

Lunne et al. (1997)

4.6
(N1)eo = Neo Ch,

Dr2 = Qn / Cor
Show ‘N/A’ in zones 1,2, 3,4 &9

1 Qe
t '=——|lo +0.29
ane 268{ g(G'vo] }

Show’N/A’inzones 1, 2,3,4& 9

Es=aq:
Show ‘N/A’ in zones 1,2, 3,4 & 9

For SBT,5,6,7
For SBT,1,2, 3& 4
Show ‘N/A’ in zones 8 & 9

Su~= (qt - 0'vo) / Nt
Show ‘N/A’ in zones 5,6, 7 & 8

OCR = kocr Qu
Show ‘N/A’ in zones 5,6, 7 & 8

The following updated and simplified SBT descriptions have been used in the software:

SBT Zones

sensitive fine grained
organic soil

clay

clay & silty clay

clay & silty clay

o b WN R

sandy silt & clayey silt

Revised 02/05/2015

SBT, Zones

1 sensitive fine grained
2 organic soil

3 clay

4 clay & silty clay



7 silty sand & sandy silt 5 silty sand & sandy silt

8 sand & silty sand 6 sand & silty sand

9 sand

10 sand 7 sand

11 very dense/stiff soil* 8 very dense/stiff soil*
12 very dense/stiff soil* 9 very dense/stiff soil*

*heavily overconsolidated and/or cemented

Track when soils fall with zones of same description and print that description (i.e. if soils fall
only within SBT zones 4 & 5, print ‘clays & silty clays’)
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Estimated Permeability (see Lunne et al., 1997)

SBT, Permeability (ft/sec) (m/sec)
1 3x 10 1x 108
2 3x 107 1x 107
3 1x 107 3x 101
4 3x 108 1x 108
5 3x 10°® 1x 10°®
6 3x 10* 1x 10*
7 3x 102 1x 1072
8 3x 10°® 1x 10°®
9 1x 108 3x10°

Estimated Unit Weight (see Lunne et al., 1997)

SBT Approximate Unit Weight (Ib/ft3)
1 111.4
2 79.6
3 111.4
4 114.6
5 114.6
6 114.6
7 117.8
8 120.9
9 124.1
10 127.3
11 130.5
12 120.9

Revised 02/05/2015
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17.5
12.5
17.5
18.0
18.0
18.0
18.5
19.0
19.5
20.0
20.5
19.0



Pore Pressure Dissipation Tests (PPDT)

Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals can be used to measure
equilibrium water pressure (at the time of the CPT). If conditions are hydrostatic, the equilibrium water
pressure can be used to determine the approximate depth of the ground water table. A PPDT is
conducted when penetration is halted at specific intervals determined by the field representative. The
variation of the penetration pore pressure (u) with time is measured behind the tip of the cone and
recorded.
Pore pressure dissipation data can be —
interpreted to provide estimates of:

e Equilibrium piezometric pressure

Ug - equilbrium pore pressure

e Phreatic Surface

time

e |nsitu horizontal coefficient of Ground

surface

Dissipation of Pore Pressure (u) in Sand

consolidation (c)
e |n situ horizontal coefficient of
permeability (kn)

In order to correctly interpret the
equilibrium piezometric pressure and/or the

phreatic surface, the pore pressure must be || 20 T0o o e e o]
monitored until it reaches equilibrium, Pwater - Head of Water
Figure PPDT. This time is commonly referred [water Table Carcuiation
to as tigo, the point at which 100% of the

"~~~ Pore Pressure (u)
measured here

Ug - equilibrium pore pressure

time

excess pore pressure has dissipated. Dwater =D cone -~ Hwater
A complete reference on pore pressure where Hywater = Ue (depth units)
dissipation tests is presented by Robertson Useful Conversion Factors:  1psi = 0.704m =2.31 feet (water)
et al. 1992 and Lunne et al. 1997. Ttsf =0.958 bar = 13.9 psi

L i 1m = 3.28 feet
A summary of the pore pressure dissipation
tests are summarized in Table 1.

Figure PPDT

Revised 02.05.2015



Seismic Cone Penetration Testing (SCPT)

Seismic Cone Penetration Testing (SCPT) can be conducted at various intervals during the Cone
Penetration Test. Shear wave velocity (Vs) can then be calculated over a specified interval with depth. A
small interval for seismic testing, such as 1-1.5m (3-5ft) allows for a detailed look at the shear wave profile
with depth. Conversely, a larger interval such as 3-6m (10-20ft) allows for a more average shear wave
velocity to be calculated. Gregg’s cones have a horizontally active geophone located 0.2m (0.66ft) behind
the tip.

To conduct the seismic shear wave test, the penetration of the cone is stopped and the rods are decoupled
from the rig. An automatic hammer is triggered to send a shear wave into the soil. The distance from the
source to the cone is calculated knowing the total depth of the cone and the horizontal offset distance
between the source and the cone. To calculate an interval velocity, a minimum of two tests must be
performed at two different
depths. The arrival times
between the two wave traces
are compared to obtain the
difference in time (At). The
difference in depth s
calculated (Ad) and velocity
can be determined using the
simple equation: v = Ad/At

Shear Wave
Source Location

®)

Geophone
Location 1
Multiple wave traces can be

recorded at the same depth
to improve quality of the

—_—

data. Geophone Interval of Seismic
Location 2 Test tito t,

A complete reference on -~
seismic cone penetraton T -—_ N —-t
tests is presented by Rz
Robertson et al. 1986 and

. _ SR,;- SR,
Lunne et al. 1997. Velocity V e

2- U1
A summary the shear wave
velocities, arrival times and )
Figure SCPT

wave traces are provided
with the report.
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Groundwater Sampling

Gregg Drilling & Testing, Inc. conducts groundwater
sampling using a sampler as shown in Figure GWS.
The groundwater sampler has a retrievable stainless
steel or disposable PVC screen with steel drop off
tip. This allows for samples to be taken at multiple
depth intervals within the same sounding location.
In areas of slower water recharge, provisions may
be made to set temporary PVC well screens during
sampling to allow the pushing equipment to
advance to the next sample location while the
groundwater is allowed to infiltrate.

The groundwater sampler operates by advancing
44.5mm (1% inch) hollow push rods with the filter
tip in a closed configuration to the base of the
desired sampling interval. Once at the desired
sample depth, the push rods are retracted; exposing
the encased filter screen and allowing groundwater
to infiltrate hydrostatically from the formation into
the inlet screen. A small diameter bailer
(approximately % or % inch) is lowered through the
push rods into the screen section for sample
collection. The number of downhole trips with the
bailer and time necessary to complete the sample
collection at each depth interval is a function of
sampling protocols, volume requirements, and the
yield characteristics and storage capacity of the
formation. Upon completion of sample collection,
the push rods and sampler, with the exception of
the PVC screen and steel drop off tip are retrieved
to the ground surface, decontaminated and
prepared for the next sampling event.

For a detailed reference on direct push groundwater
sampling, refer to Zemo et. al., 1992.
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Soil Sampling

Gregg Drilling & Testing, Inc. uses a piston-type
push-in sampler to obtain small soil samples
without generating any soil cuttings, Figure SS.
Two different types of samplers (12 and 18 inch)
are used depending on the soil type and density.
The soil sampler is initially pushed in a "closed"
position to the desired sampling interval using
the CPT pushing equipment. Keeping the sampler
closed minimizes the potential of cross
contamination. The inner tip of the sampler is
then retracted leaving a hollow soil sampler with
inner 1%4” diameter sample tubes. The hollow
sampler is then pushed in a locked "open"
position to collect a soil sample. The filled
sampler and push rods are then retrieved to the
ground surface. Because the soil enters the
sampler at a constant rate, the opportunity for
100% recovery is increased. For environmental
analysis, the soil sample tube ends are sealed
with Teflon and plastic caps. Often, a longer "split
tube" can be used for geotechnical sampling.

For a detailed reference on direct push soil
sampling, refer to Robertson et al, 1998.
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Ultra-Violet Induced Fluorescence (UVOST)

Gregg Drilling conducts Laser Induced Fluorescence (LIF)
Cone Penetration Tests using a UVOST module that is
located behind the standard piezocone, Figure UVOST. The
laser induced fluorescence cone works on the principle that
polycyclic aromatic hydrocarbons (PAH’s), mixed with soil
and/or groundwater, fluoresce when irradiated by ultra
violet light. Therefore, by measuring the intensity of
fluorescence, the lateral and vertical extent of hydrocarbon
contamination in the ground can be estimated.

The UVOST module uses principles of fluorescence
spectrometry by irradiating the soil with ultra violet light
produced by a laser and transmitted to the cone through
fiber optic cables. The UV light passes through a small
window in the side of the cone into the soil. Any
hydrocarbon molecules present in the soil absorb the light
energy during radiation and immediately re-emit the light
at a longer wavelength. This re-emission is termed
fluorescence. The UVOST system also measures the
emission decay with time at four different wavelengths
(350nm, 400nm, 450nm, and 500nm). This allows the
software to determine a product “signature” at each data
point. This process provides a method to evaluate the type
of contaminant. A sample output from the UVOST system
is shown in Figure Output. In general, the typical detection
limit for the UVOST system is <100 ppm and it will operate
effectively above and below the saturated zone.

Figure UVOST

With the capability to push up to 200m (600ft) per day, laser induced fluorescence offers a fast and

efficient means for delineating PAH contaminant plumes. Color coded logs offer qualitative information

in a quick glance and can be produced in the field for real-time decision making. Coupled with the data

provided by the CPT, a complete site assessment can be completed with no samples or cuttings, saving

laboratory costs as well as site and environmental impact.
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Hydrocarbons detected with UVOST

Gasoline

Diesel

Jet (Kerasene)
Motor Oil
Cutting fluids
Hydraulic fluids
Crude Oil

Hydrocarbons rarely detected using UVOST

Extremely weathered gasoline
Coal tar

Creosote

Bunker Oil

Polychlorinated bi-phenols (PCB’s)
Chlorinated solvent DNAPL
Dissolved phase (aqueous) PAH’s

Potential False Positives (fluorescence observed)

Sea-shells (weak-medium)

Paper (medium-strong depending on color)
Peat/meadow mat (weak)
Calcite/calcareous sands (weak)

Tree roots (weak-medium)

Sewer lines (medium-strong)

Potential False Negatives (do not fluoresce)

Extremely weathered fuels (especially gasoline)

Aviation gasoline (weak)

“Dry” PAHs such as aqueous phase, lamp black, purifier chips
Creosotes (most)

Coal tars (most) gasoline (weak)

Most chlorinated solvents

Benzene, toluene, zylenes (relatively pure)
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DAKOTA TECHNOLOGIES

2008-12-12

UVOST LOG REFERENCE

Main Plot :

Signal (total fluorescence) versus depth where signal is relative to the
Reference Emitter (RE). The total area of the waveform is divided by the total
area of the Reference Emitter yielding the %RE. This %RE scales with the
NAPL fluorescence. The fill color is based on relative contribution of each
channel's area to the total waveform area (see callout waveform). The channel-
to-color relationship and corresponding wavelengths are given in the upper right

corner of the main plot.

Callouts :
Waveforms from
selected depths or
depth ranges showing
the multi-wavelength
waveform for that
depth.

The four peaks are due
to fluorescence at four
wavelengths and
referred to as
“channels”. Each
channel is assigned a
color.

Various NAPLs will
have a unique
waveform "fingerprint"
due to the relative
amplitude of the four
channels and/or
broadening of one or
more channels.

Basic waveform
statistics and any
operator notes are
given below the callout.

Note A :

Time is along the x axis. No scale
is given, but it is a consistent
320ns wide.

The y axis is in mV and directly
corresponds to the amount of
light striking the photodetector.

Nlioie 4]

“{[Nofe ]

[Noies]

Note B :

These two waveforms are clearly
different. The first is weathered
diesel from the log itself while the
second is the Reference Emitter
(a blend of NAPLs) always taken
before each log for calibration.

Conductivity Plot :
The Electrical
Conductivity (EC) of the
soil can be logged
simultaneously with the
UVOST data. EC often

provides insight into the

stratigraphy.

Note the drop in EC from
\ 10 - 13 ft, indicating a

shift from consolidated to

unconsolidated
stratigraphy. This
correlates with the
observed NAPL
distribution.

Rate Plot :

The rate of probe

/ advancement. ~ 0.8in
(2cm) per second is

preferred.

A noticeable decrease in
the rate of advancement
may be indicative of
difficult probing
conditions (gravel,
angular sands, etc.)
such as that seen here
at ~5 ft.

Notice that this log was
terminated arbitrarily, not
due to "refusal", which
would have been
indicated by a sudden
rate drop at final depth.

Info Box :

Contains pertinent log
\ info including name and
location.

Note C :

Callouts can be a single depth
(see 3rd callout) or a range (see
4th callout). The range is noted
on the depth axis by a bold line.
When the callout is a range, the
average and standard deviation
in %RE is given below the
callout.



Waveform Signal Calculation

j
| Reference Emitter Example
i

i ! i

| .

| - H

[ | —] C

|| B =

| = =

o = [

] — ——1

] = =

CH1 CH2  CH3  CH4  Total | Channel | CH1 CH2 CH3  CH4  Total

4820 , 8108 _ 6249 _ 2984 _ 22161 | Area(pVs) | 4923 _ 5743 _ 4166 _ 1735 _ 16587

217 ~ 366 = 282 13.5 ~ 100% | Percent RE| 223 ~ 25.9 18.8 7.8 75%

Data Files

* lif.raw.bin

Raw data file. Header is ASCII format and contains information stored when the file was initially

written (e.g. date, total depth, max signal, gps, etc., and any information entered by the operator). All
raw waveforms are appended to the bottom of the file in a binary format.

* lif.plt Stores the plot scheme history (e.g. callout depths) for associated Raw file. Transfer along with the
e Raw file in order to recall previous plots.
* lif.jpg A jpg image of the OST log including the main signal vs. depth plot, callouts, information, etc.
Data export of a single Raw file. ASCII tab delimited format. No string header is provided for the
* Jif.dat.txt columns (to make importing into other programs easier). Each row is a unique depth reading. The

columns are: Depth, Total Signal (%RE), Ch1%, Ch2%, Ch3%, Ch4%, Rate, Conductivity Depth,
Conductivity Signal, Hammer Rate. Summing channels 1 to 4 yields the Total Signal.

* lif.sum.txt

A summary file for a number of Raw files. ASCII tab delimited format. The file contains a string
header. The summary includes one row for each Raw file and contains information for each file

including: the file name, gps coordinates, max depth, max signal, and depth at which the max signal
occured.

*lif.log.txt

An activity log generated automatically located in the OST application directory in the 'log' subfolder.
Each OST unit the computer operates will generate a separate log file per month. A log file contains

much of the header information contained within each separate Raw file, including: date, total depth,
max signal, etc.

Common Waveforms (highly dependent on soil, weathering, etc.)

Diesel

Gas Kerosene Motor Oil
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Appendix D - Derivation of Site-Specific Soil Vapor Screening Levels
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1.0 SITE-SPECIFIC SOIL VAPOR SCREENING LEVELS

This section describes the methods used to estimate Site-specific soil vapor screening levels for
future onsite resident and commercial/industrial worker receptors for the former Chemoil Refinery
located at 2020 Walnut Avenue in Signal Hill, California (Site). The San Francisco Regional Water
Quality Control Board (SFRWQCB) Environmental Screening Levels (ESLs), U.S. Environmental
Protection Agency (USEPA) Regional Screening Levels (RSLs), and Department of Toxic
Substances Control (DTSC) modified screening levels (SLs) for soil vapor are based on default
attenuation factors that likely overestimate the attenuation from soil vapor to indoor air for this Site
because Site conditions are more reflective of less permeabile silts. Therefore, the DTSC modified
version of the Johnson and Ettinger (1991; J/E) model (DTSC, 2014) was used to estimate Site-
specific screening levels that take into account Site-specific geotechnical data.

11 Modeling Vapor Emission from Soil Vapor into Indoor Air

Using the maximum detected VOC concentrations in soil vapor data collected at 5 feet below ground
surface (bgs), the fate and transport modeling was performed and a concentration in indoor air for
each VOC was estimated. Site conditions were generalized to create a simplified conceptual model
to estimate vapor concentration in indoor air. The Site is generally underlain by deposits of
unconsolidated, laterally discontinuous sequences of silt and fine to coarse-grained sand. Coarse-
grained soils consist of sand (SP) and silty sand (SM); whereas, subordinate fine-grained soils
consist of silt (ML and MH) and, to a lesser degree, clay (CL). First encountered groundwater occurs
at approximately 30 feet bgs.

1.1.1 Site-Specific Geotechnical Soil Data

The results from physical soil properties analyses were used to determine the appropriate U.S.
Department of Agriculture (USDA) soil textural classification, dry bulk density, and porosity for soil at
the Site. During the Site investigation conducted in May 2017, soil sample AN-22-5 was collected at
475 to 5.25 feet bgs on the Northwest Parcel, for the purposes of physical soil property
characterization. The soil sample was analyzed for particle size distribution, dry bulk density, and
porosity by PTS Laboratories, Inc. in Santa Fe Springs, California. In addition, the soil vapor sample
locations were logged by a geologist. The particle size distribution analysis indicates that Site soils
most closely fit with the “silt” USDA soil textural classification. A review of Tetra Tech'’s soil physical
property data and onsite soil boring logs shows that this classification is consistent with the soils
observed at approximately 4 to 6 feet bgs during 2006 Site investigation (Tetra Tech, 2006). The
Apex-SGl and Tetra Tech soil boring logs and soil characterization analytical reports are provided in
Attachments D-1 and D-2, respectively. The following table summarizes the physical properties for
the soil sample collected by Apex-SGl in 2017 and the two soil samples collected by Tetra Tech in
2006:

App_Sol Vapor SL77.17 1-1 The Source Group, Inc.
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Soil Sample Sample | Sample | Soil Type Soil Total Water- Air-Filled
Depth Date Based Bulk Porosity Filled Porosity
on Grain | Density Porosity
(ft bgs) Size (g/em®) | (cmdcm?®) | (cmd/cm3) | (cm3cm3)
AN-22-5 4.75-5.25 | 5-18-17 Silt 1.46 0.465 0.293 0.172
SB1-051606-GT-4’ 4 5-16-06 Silt 1.72 0.359 0.222 0.137
SB2-051506-GT-6° 6 5-15-06 Silt 1.66 0.384 0.196 0.188

ft bgs = feet below ground surface
g/cm?® = grams per cubic centimeter
cm?/cm?® = cubic centimeter per cubic centimeter

Based on the physical soil properties analyses results, silt (SI) was selected as the Vadose Zone
Soil Type input parameter for the vapor intrusion model. The reported values for dry bulk density
and porosity were similar for all three samples collected from 4 to 6 feet bgs; therefore, the reported
values for the most recently collected soil sample, AN-22-5, were used as model input parameters
in development of Site-specific soil vapor screening levels.

In accordance with DTSC (2014), default values of 24 degrees Celsius for average soil temperature
and 15 centimeters (cm) for depth to the bottom of an enclosed space floor for slab-on-grade
construction were used as vapor intrusion model input parameters.

The following table summarizes the Site-specific properties input into the DTSC J/E model for vapor
migration from soil vapor to indoor air.

Model Variables — Vapor Migration from Soil Vapor to Indoor Air

Properties Symbol Assumed Value
Depth Below Grade to Bottom of Enclosed Space Floor (default) Le 15 centimeters
Soil Vapor Sampling Depth Below Grade (5 feet) Ls 152 centimeters
Average Soil Temperature (default) Ts 24°C
Vadose Zone SCS Soil Type (Site-specific) - - Silt (SI)
Vadose Zone Soil Dry Bulk Density (Site-specific) Pb 1.46 g/cm3
Vadose Zone Soil Total Porosity (Site-specific) ot 0.465 cm®cm?
Vadose Zone Soil Water-Filled Porosity (Site-specific) Ow 0.172 cm®cm?
Average Vapor Flow Rate into Building (default) Qsoil 5 L/min
Residential Exposure Factors
Averaging Time for Carcinogens ATc 70 years
Averaging Time for Noncarcinogens ATnc 26 years
Exposure Duration ED 26 years
Exposure Frequency EF 350 days/year
Exposure Time ET 24 hours/day
Air Exchange Rate ACH 0.5 hour!

1-2 The Source Group, Inc.

A Division of Apex Companies, LLC.
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Model Variables — Vapor Migration from Soil Vapor to Indoor Air (Continued)

Properties Symbol Assumed Value
Commercial Exposure Factors

Averaging Time for Carcinogens ATc 70 years

Averaging Time for Noncarcinogens ATnc 25 years

Exposure Duration ED 25 years

Exposure Frequency EF 250 days/year
Exposure Time ET 8 hours/day
Air Exchange Rate ACH 1 hour!

g/cm3 = gram per cubic centimeter

L/min = liter per minute
The spreadsheets containing the input parameters and results of the DTSC J/E model for subsurface
vapor intrusion into buildings for the residential and commercial exposure scenarios are provided in
Attachment D-3.

1.1.2 Toxicity Assessment

Toxicity values are combined with exposure factors to estimate adverse noncancer health effects
and excess cancer risks. Toxicity values include inhalation reference concentrations (RfCs) and
inhalation unit risk factors (IURs). Toxicity values supplied by the DTSC J/E model (DTSC, 2014)
were used.

1.1.3 Risk Characterization

The risk characterization process incorporates data from the exposure and toxicity assessments to
estimate noncancer adverse health effects and excess cancer risks. To estimate noncancer effects,
the chronic daily intake is divided by the RfC. The resulting value is referred to as a hazard quotient
(HQ). AHQ less than or equal to 1 indicates that no adverse noncancer health effects are expected
to occur (USEPA, 1989). Consistent with USEPA (1989) risk assessment guidelines, carcinogenic
effects are typically evaluated by multiplying the IUR by the chronic daily intake averaged over
70 years to estimate lifetime excess cancer risk. The resulting values are referred to as excess
cancer risks. These potential excess cancer risks are compared to the CalEPA risk management
range of one-in-one-million (1 x 106) to one-in-ten thousand (1 x 104).

Consistent with USEPA (1989; 1991) guidelines, the following general equations were used to
estimate excess cancer risks and noncancer adverse health effects (expressed as a HQ):

EPCindoor airXEFXEDXETXIUR

For carcinogens: Risk =
AT,
_ EPCindoor aierFxEDxETxRLfC
For noncarcinogens: HQ =
ATy,
Where:
EPCingoorar = EXxposure point concentration in indoor air

(EPCindoor air; micrograms per cubic meter [ug/m?]).

App_Sol Vapor SL77.17 1-3 The Source Group, Inc.
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EF = Exposure frequency (days/year), see table above.
ED = Exposure duration (years), see table above.
ET = Exposure time (hours/day), see table above.
AT = Averaging time (days).
For noncarcinogenic effects (hours), AT = ED x 365 days/year x 24 hours/day.
For carcinogenic effects, AT (hours) = 70 years x 365 days/year x 24 hours/day.
IUR = Inhalation unit risk for carcinogenic chemicals (ug/m3).
RfC = Inhalation reference concentration for noncarcinogenic chemicals (ug/m3).

The HQ and excess cancer risk for VOCs in soil vapor were estimated by using the exposure factors
presented in the table above and toxicity values supplied by the DTSC J/E model in the equations
above. Risk characterization of inhalation of VOCs volatilizing from soil vapor into indoor air for the
resident and commercial/industrial worker receptors are presented in Tables D-1 through D-2,
respectively.

1.2 Site-Specific Screening Levels
The Site-specific screening levels were estimated for the following hypothetical human receptors:
e Resident Receptor; and

o Commercial/Industrial Worker Receptor.

Using the HQ and excess cancer risk estimates, source EPCs, and USEPA/CalEPA target HI and
target excess cancer risk, Site-specific screening levels were estimated using the equations below.
Site-specific screening levels based on noncarcinogenic effects used a target HI of one. Site-specific
screening levels based on carcinogenic effects used a target excess cancer risk of 1 x 106, which
represents the lower end (most stringent) of the CalEPA’s risk management range and is the point
of departure for risk management decisions for all receptors

Site-Specific Screening Level — Noncarcinogenic Effects
H QTXEPCi_p
HQi,p

Site — Specific Screening Level,,. =

Where:
Site-specific Screening Leveln. =Site-specific soil vapor screening level for noncarcinogenic
effects for chemical i via pathway p (ug/md);

HQr = Target hazard quotient (1), a HQ less than or equal to 1 indicates that
no adverse noncancer health effects are expected to occur (USEPA, 1989;
unitless);
EPCip = Exposure point concentration in soil vapor for source for chemical i via
pathway p (ug/m?3); and
HQip = Hazard quotient for chemical i via pathway p (unitless).
App_Sol Vapor SL77.17 1-4 The Source Group, Inc.
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Site-Specific Screening Level — Carcinogenic Effects

Site — Specific Screening Level, =

Where:

CRyXEPCy,,

CR;p

Site-specific Screening Level. =Site-specific soil vapor screening level for carcinogenic

CRT =

EPCi,

CRi'p =

effects for chemical i via pathway p (ug/m?3);

Target excess cancer risk (1 x 106), the upper end (most stringent) of
CalEPA’s risk management range of one-in-ten thousand (1 x 10#) to one-
in-one-million (1 x 10-6);

Exposure point concentration in soil vapor for source for chemical i via
pathway p (ug/m?3); and

Excess cancer risk for chemical i via pathway p (unitless).

The Site-specific screening levels for soil vapor for residential and commercial exposure scenarios
are presented in Tables D-1 through D-2, respectively.

App_Soil Vapor SL 7.7.17

1-5 The Source Group, Inc.
A Division of Apex Companies, LLC.



Appendix D - Derivation of Site-Specific Soil Vapor Screening Levels
Former Chemoil Refinery, Signal Hill, California July 13, 2017

2.0 REFERENCES

Department of Toxic Substances Control (DTSC). 2014. DTSC Screening-Level Model for Soil Gas
Contamination. California Environmental Protection Agency. Last Modified December.

Johnson, P.C. and R.A. Ettinger. 1991. Heuristic Model for Predicting the Intrusion Rate of
Contaminant Vapors into Buildings. Environmental Science and Technology. Vol. 25, No. 8,
pp. 1445-52.

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

U.S. Environmental Protection Agency (USEPA). 1989. Risk Assessment Guidance for Superfund,
Human Health Evaluation Manual, Part A. Interim Final. Solid Waste and Emergency
Response. December.

USEPA. 1991. Risk Assessment Guidance for Superfund: Volume | - Human Health Evaluation
Manual (Part B, Development of Risk-based Preliminary Remediation Goals). Interim. Office
of Emergency and Remedial Response, Washington D.C., Publication 9285.7-01B.
December.

App_Sol Vapor SL77.17 21 The Source Group, Inc.
A Division of Apex Companies, LLC.



TABLES



Residential Site-Specific Screening Levels for the Chemicals of Potential Concern (COPCs) in Soil Vapor (5 feet bgs)

Table D-1

Former ChemOil Refinery
Signal Hill, California

Soil Vapor - 5 feet bgs Indoor Air? Risk-Based Screening Level
Soil Vapor to
Indoor Air Noncancer Carcinogenic | Noncarcinogenic Lowest
Chemical of Potential Concern MDC EPCoit vapor. Attenuation Factor EPCindoor air Cancer Risk Hazard Effects’ Effects* Soil Vapor RBSL®
(Hg/m®) (Hg/m®) (unitiess) (Hg/m®) (pg/m”®) (Hg/m°) (Hg/m°)
Benzene 271,548 271,548 9.3E-04 2.53E+02 2.6E-03 8.1E+01 1 E+02 3 E+03 1.0E+02
Cyclohexane 2,478,331 2,478,331 8.7E-04 2.15E+03 - - 3.4E-01 - - 7 E+06 7.2E+06
Ethylbenzene 208,432 208,432 7.8E-04 1.63E+02 1.4E-04 1.6E-01 1 E+03 1 E+06 1.4E+03
(6) 4-Ethyltoluene 103,239 103,239 8.5E-04 8.78E+01 - - 2.8E-01 - - 4 E+05 3.7E+05
(7) Heptane 819,714 819,714 8.2E-04 6.69E+02 - - 9.2E-01 - - 9 E+05 8.9E+05
n-Hexane 634,454 634,454 8.2E-04 5.18E+02 - - 7.1E-01 - - 9 E+05 8.9E+05
Methyl tert-Butyl Ether 1,680 1,680 8.3E-04 1.40E+00 1.3E-07 4.5E-04 1 E+04 4 E+06 1.3E+04
Naphthalene 31,452.760 31,453 7.2E-04 2.26E+01 2.7E-04 7.2E+00 1 E+02 4 E+03 1.2E+02
Toluene 22,611 22,611 8.5E-04 1.92E+01 - - 6.1E-02 - - 4 E+05 3.7E+05
1,2,4-Trimethylbenzene 167,149 167,149 7.2E-04 1.20E+02 - - 1.6E+01 - - 1 E+04 1.0E+04
1,3,5-Trimethylbenzene 93,399 93,399 7.1E-04 6.67E+01 - - 1.8E+00 - - 5 E+04 5.1E+04
m,p-Xylenes 955,313 955,313 7.8E-04 7.45E+02 - - 7.1E+00 - - 1 E+05 1.3E+05
0-Xylene 191,063 191,063 7.8E-04 1.50E+02 - - 1.4E+00 - - 1 E+05 1.3E+05
Xylenes 1,146,375 1,146,375 - - - - - - - - - - - - 1.3E+05
Notes:

feet bgs = feet below ground surface.

M

DC = maximum detected concentration.

EPC = exposure point concentration.
pg/m3 = micrograms per cubic meter.
RBSL = risk-based screening level.

Represents the maximum detected concentration.

The EPC in soil vapor (EPCs; vapor) Were coupled with the vapor intrusion model to estimate attenuation factor, EPC in indoor air, cancer risk, and noncancer hazard for each chemical.

Represents the RBSL for carcinogenic effects, based on a target excess cancer risk of one-in-one million (1 x 10'6).

Soil Vapor RBSL; = EPC g vapor,i X Target Cancer Risk of 1 x 107 / Excess Cancer Risk for compound i

4 Represents the noncancer hazard, based on a target hazard quotient of one (1).
Soil Vapor RBSLi = EPC g vapor, X Target Noncancer Hazard Index of 1 / Hazard Quotient for compound i

(&)}

[}

~

ChemOQil SV SLs

Represents the lower of the RBSLs based on noncarcinogenic or carcinogenic effects.

In the vapor intrusion model, toluene was used as a surrogate for 4-ethyltoluene.
In the vapor intrusion model, n-hexane was used as a surrogate for heptane.

Page 1 of 1
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Table D-2

Former ChemOil Refinery
Signal Hill, California

Commercial/lndustrial Site-Specific Screening Levels for the Chemicals of Potential Concern (COPCs) in Soil Vapor (5 feet bgs)

Soil Vapor - 5 feet ng Indoor AII’2 Risk-Based Screening Level
Soil Vapor to
Indoor Air Noncancer Carcinogenic | Noncarcinogenic Lowest
Chemical of Potential Concern MDC EPCoit vapor. Attenuation Factor EPCindoor air Cancer Risk Hazard Effects’ Effects* Soil Vapor RBSL®
(ug/m®) (ug/m®) (unitless) (ug/m®) (ug/m®) (ug/m®) (ug/m®)
Benzene 271,548 271,548 4.7E-04 1.26E+02 3.0E-04 9.6E+00 9 E+02 3 E+04 9.1E+02
Cyclohexane 2,478,331 2,478,331 4.3E-04 1.07E+03 -- 4.1E-02 -- 6 E+07 6.1E+07
Ethylbenzene 208,432 208,432 3.9E-04 8.14E+01 1.7E-05 1.9E-02 1 E+04 1 E+07 1.3E+04
(6) 4-Ethyltoluene 103,239 103,239 4.3E-04 4.39E+01 -- 3.3E-02 -- 3 E+06 3.1E+06
(7) Heptane 819,714 819,714 4.1E-04 3.35E+02 -- 1.1E-01 - - 8 E+06 7.5E+06
n-Hexane 634,454 634,454 4.1E-04 2.59E+02 -- 8.4E-02 - - 8 E+06 7.5E+06
Methyl tert-Butyl Ether 1,680 1,680 4.2E-04 6.99E-01 1.5E-08 5.3E-05 1 E+05 3 E+07 1.1E+05
Naphthalene 31,452.760 31,453 3.6E-04 1.13E+01 3.1E-05 8.6E-01 1 E+03 4 E+04 1.0E+03
Toluene 22,611 22,611 4.3E-04 9.62E+00 -- 7.3E-03 -- 3 E+06 3.1E+06
1,2,4-Trimethylbenzene 167,149 167,149 3.6E-04 6.00E+01 -- 2.0E+00 - - 9 E+04 8.5E+04
1,3,5-Trimethylbenzene 93,399 93,399 3.6E-04 3.34E+01 - - 2.2E-01 - - 4 E+05 4.3E+05
m,p-Xylenes 955,313 955,313 3.9E-04 3.73E+02 -- 8.5E-01 -- 1 E+06 1.1E+06
o-Xylene 191,063 191,063 3.9E-04 7.49E+01 -- 1.7E-01 -- 1 E+06 1.1E+06
Xylenes 1,146,375 1,146,375 -- -- -- -- -- -- 1.1E+06
Notes:

feet bgs = feet below ground surface.
MDC = maximum detected concentration.
EPC = exposure point concentration.
pg/m3 = micrograms per cubic meter.
RBSL = risk-based screening level.

Represents the maximum detected concentration.
The EPC in soil vapor (EPCs; vapor) Were coupled with the vapor intrusion model to estimate attenuation factor, EPC in indoor air, cancer risk, and noncancer hazard for each chemical.

Represents the RBSL for carcinogenic effects, based on a target excess cancer risk of one-in-one million (1 x 10'6).
Soil Vapor RBSL; = EPC g vapor,i X Target Cancer Risk of 1 x 107 / Excess Cancer Risk for compound i

4 Represents the noncancer hazard, based on a target hazard quotient of one (1).
Soil Vapor RBSLi = EPC g vapor, X Target Noncancer Hazard Index of 1 / Hazard Quotient for compound i

(&)}

Represents the lower of the RBSLs based on noncarcinogenic or carcinogenic effects.

[}

In the vapor intrusion model, toluene was used as a surrogate for 4-ethyltoluene.

~

In the vapor intrusion model, n-hexane was used as a surrogate for heptane.
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SOIL BORING LOGS



APEX-SGI SOIL BORING LOG FOR AN-22



The Source Group, nc.
PROJECT NAME AND ADDRESS:
BORING LOCATION (AT SITE):
CONTRACTOR AND EQUIPMENT:
SAMPLING METHOD:

ART DATE/ (TIME)
FIRST WATER (BGS):
SURFACE ELEVATION:
TOTAL BORING DEPTH: 5 Q"
SOIL GAS PROBE INSTALLATION DEPTH

TAE

ANNULUS FILLMATERIAL: — Dovitond & an out
v

Time: (%00
Depth:

(sample interval): ()~
PID Result: 7
Blow Counts:

Laboratory Sampte ID:

Time:  N%N5
Depth:

(sample interval): | -3
PID Result: 4y
Blow Counts:

Laboratory Sample ID:

Time: NYN&

Depth:

(sample interval): 3 - {,

PID Result: +15000
Blow Counts:

Laboratory Sample ID:

Time:

Depth:

(sample interval):

PID Result:

Bilow Counts:
Laboratory Sample ID

AN-1L

ID:
Former Chemoil Refinery, 2020 Walnut Avenue, Signal Hill, CA
Project No. 093-Chemoil-001 Task 6

Gregg Drilling/Hand Auger Logged By: Paola Gomez-Birenbaum

Hand Auger/Slide Hammer MONITORING DEVICE: MiniRae 3000
FINISHDATE/ (TIME): 5 1¢'\11 R40
STABILIZED WATER LEVEL:
CASING TOP ELEVATION:
BORING DIAMETER 4! { "
SCREEN INTERVAL(S): SLIT N):
BORING ANGLE: TREND:
LITHOLOGIC DESCRIPTION 3
(classification, color, moisture, density, grain size/plasticity, other) =

Other co :
sh jﬁ,
g ! (6uba,w3ufa,t)
Soil Type: . Group Name: LA
% Gravel, % Sand; % Silt; % Clay,
Moisture content.___dry; ___ slightly moist; moist; ___ very saturated
Grain size: __fine; ___medium; ___coarse; Grading: __ poorly; __ well-graded
ium plasticity; ___high plasticity
describe:
Other comments:
&ﬁ}/
Soil Type: , Group
% Gravel, ___% Sand; % Silt; % Clay; Color:
Moisture content.___dry;, ___ slightly moist; moist; ___ very saturated
___well-graded
h plasticity
Other
adop
Soil Type: ;. Group Name:
% Gravel, ____ % Sand;, ___ % Silt; _% Clay, Color:
Moisture content.___ dry; __ slightly moist; _ moist; ___ very moist, ___saturated
Grain size: __fine; ___medium; __ coarse; Grading: __ poorly; __ well-graded
Plasticity (clays/silts): ___non-plastic; __medium piasticity, __high plasticity
Odors: ___none; ___ hydrocarbon; __ other (describe )

Other comments:

10f The Source Group, nc.
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