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EXECUTIVE SUMMARY

Reservoirs | and 2, located at the Union Oil Company of California (Unocal) Carson
Refinery, were built in the 1920s to store crude oil originating from the Signal Hill oil field. The
reservoir property was previously known as the Wilmington Section of the Wilmington
Manufacturing Complex, formerly owned by Shell Oil Company (Shell). Each reservoir was
constructed as an excavated center depression encircled by elevated soil berms, The interior berm
walls and floors of each reservoir were surfaced with steel-reinforced concrete. The top and
outside perimeter of the berm walls were asphalt-covered. The reservoirs were recently

dismantled.

In December of 1991, Shell sold the former Wilmington Section of the Wilmington
Manufacturing Complex to Unocal. The site is now called the Unocal Los Angeles Refinery,
Carson Plant. As part of the property transaction, Shell was contractually required to provide
closure of the reservoirs in compliance with the Waste Discharge Requirements (WDR’s) for
Closure of Two Sutface Impoundments (Order No. 94-112), issued by the California Regional
Water Quality Contro]l Board (CRWQCB), Los Angeles Region (File No. 85-19). The WDR'’s
detailed in the CRWQCB Monitoring and Reporting Program No. CI 7452, dated October 1994,
include guidelines for groundwater monitoring, excavation monitoring, backfill soil
characterization, general provisions for sampling and analysis, and specific reporting
requirements, This report documents compliance with all of the WDR’s except groundwater
monitoring requirements, which are addressed under separate cover in accordance with CRWQCB
Cleanup and Abatement Order Number 88-69,

The purpose of this project was to:

« document hydrocarbon concentrations in the soils directly
underlying the concrete liner of each reservoir (subgrade soils);

+  backfill the reservoir depressions with berm soils that have
hydrocarbon concentrations less than the discharge limits
established in the WDRs;

»  compact the backfill soil to at feast 90% of the maximum
laboratory-derived dry density; and

< cover the backfill soils with clay caps installed in accordance with
permeability requirements specified in the WDR.

To meet these objectives, the following was accomplished:
»  Soils directly underlying the concrete liner were sampled and

analyzed for aromatic volatile hydrocarbons and semivolatile
petroleum hydrocarbons. Samples were collected and analyzed at
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a frequency of one sample per every 5,000 square feet of area.
The characterization was requested by the California Regional
Water Quality Control Board (CRWQCB), Los Angeles Region, for
documentation purposes only and was not intended to indicate
compliance with specific waste discharge limits.

After placement, each layer of backfill soils was sampled and tested
for aromatic volatile hydrocarbons and semivolatile petroleum

‘hydrocarbons at regular intervals to demonstrate that soils placed

into the reservoirs had contaminant concentrations less than the
CRWQCB mandated discharge limits specified in the WDR. Fill
soils were mechanically reblended and retested whenever sample
test results indicated WDR limits were exceeded. Final test results
indicate that final petroleum hydrocarbon concentrations in samples
representative of backfill soils were below limits specified in the

WDR’s.

Backfill soils were tested for compaction by a third party inspection
company, as specified by the civil designer, to verify that the
WDR-specified compaction objectives were achieved. Compaction
test results indicate that backfill soils placed within the reservoirs
were compacted to at least 90% of the maximum laboratory-
determined dry density, Testing indicates soils comprising the
perimeter road, placed and compacted outside of the reservoirs,
were compacted to at least 95% of the maximum laboratory-

determined dry density.

A low permeability cap was placed inside each reservoir on top of
the blended backfill. Four samples were collected from each cap
and tested by the Falling Head method, verifying compliance with
WDR limits of 1x10° cm/sec maximum permeability rate,
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CHAPTER 1

INTRODUCTION

Crude oil Reservoirs 1 and 2, located at the Union Oif Company of California (Unocal)
Carson Refinery, were recently dismantled. The reservoirs were located at 1520 to 1622 East
Sepulveda Boulevard in Carson, California (Figure 1-1). The reservoir property was previously
known as the Wilmington Section of the Wilmington Manufacturing Complex, formerly owned

by Shell Oil Company (Shell),

In December of 1991, Shell sold the former Wilmington Section of the Wilmington
Manufacturing Complex to Unocal. The site is now called the Unocal Los Angeles Refinery,
Carson Plant, As part of the property transaction, Shell was contractually required to provide
closure of the reservoirs in compliance with the Waste Discharge Requirements (WDR’s) for
Closure of Two Sutface Impoundments (Order No, 94-112), issued by the California Regional

" Water Quality Contro! Board (CRWQCB), Los Angeles Region (File No. 85-19), The WDR’s

detailed in the CRWQUCB Monitoring and Reporting Program No, CI 7452, dated October 1994,
included guidelines for groundwater monitoring, excavation monitoring, backfill soil
characierization, general provisions for sampling and analysis, and specific reporting
requirements, This report documents final dismantlement of Reservoirs 1 and 2 including
compliance with all of the WDR’s except groundwater monitoring requirements, which are
addressed under separate cover in accordance with CRWQCB Cleanup and Abatement Order

Number 88-69,

Background

The reservoirs were constructed in the 1920’s by excavating native material from the
center and then using the excavated soil to build berms around the outside perimeter of the
excavation, The berms were constructed to an elevation of approximately 18 feet above refinery
grade and had approximate slopes of 1.5:1 on both the inside and outside walls. The bottoms of
the reservoirs were approximately 9 feet below refinery grade. The interior berm walls and floors
of each reservoir were surfaced with steel-reinforced concrete. The top and outside perimeter of
the berm walls were asphalt-covered. A roof superstructure supported by a grid of wooden posts
provided a canopy over the top of both reservoirs.

Both reservoirs were originally used o store crude oil from the Signal Hill oil fields.
Crude oil was piped to the reservoirs for storage prior to refinement. After the Signal Hill oil
reserves were depleted, the reservoirs continued to be used primarily for storing crude oil from
a variety of sources. The reservoirs were also used occasionally to store vacuum flasher feed and
coker feed, which are intermediate-range hydrocarbons, Marine fuel oil was also known to be
stored in Reservoir 2, The reservoirs were in confinuous use until December 1991, when
shutdown and dismantlement was initiated. Earlier dismantlement tasks included emptying the
reservoirs of residual oil and water, and removal of the wooden roof superstructures.

Brown and Caldwell -1
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Previous envirommnental investigations conducted at the reservoirs consisted primarily of
berm and underlying soil characterization. This work is documented in four reports prepared by
Brown and Caldwell (BC): "Reservoir Investigation," dated March 1989; "Berm Material
Characterization of Reservoirs 1 and 2" dated September 1993; "Berm Material and Underlying
Soil Characterization of Reservoirs 1 and 2," dated March 1994; and "Supplemental Investigation
of the Underlying Soil of Reservoirs 1 and 2," dated July 1994.

Project Objectives

The scope of this project includes: demolition of the interior concrete liners; excavation
of soils from the perimeter berms; backfill placement of soils originating from the berms into the
basal depressions of both reservoirs; installation of a low permeability cap over the top of the
former impoundments; and monitoring of grading and construction activities. There are currently

1o plans for construction on this atea,

The purpose of this report is to:

v document hydrocarbon concentrations in the soils directly
underlying the concrete liner of each reservoir (subgrade soils);

. demonstrate that soils placed into or onto the reservoirs have
contaminant concentrations less than the following discharge limits
established in the WDR’s,

CONSTITUENT LIMIT
(mg/kg)

Aromatic Volatile Organic Compounds

(EPA Method 80135, modified)

benzene ’ 0.1
ethylbenzene 2.9
toluene . 4.2
xylene 1.7

Total Petroleum Hydrocarbons
(EPA Method 80135, modified)

Ci- Cpy 1,000
Cy;-Cp 10,000
Ca . 15,000
Polynuclear Aromatic Hydrocarbons extracted
using the Toxic Characteristic Leaching Procedure Non-detect
(TCLP) (EPA Method 8270) (mgll) ;
Brown and Catdwell 1-2
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’ certify that backfill soil was compacted to at least 90% of the
maximum laboratory-derived dry density; and

. document that the clay caps were installed in accordance with
permeability requirements specified in the WDR.
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CHAPTER 2

SUBGRADE CHARACTERIZATION

Subgrade characterization was performed in both reservoirs to document hydrocarbon
concentrations in soil directly underlying the concrete liners'of the floors. The characterization
was requested by CRWQCB for documentation purposes only and was not intended to indicate
compliance with specific waste discharge limits.

Soil Hydrocarbon Evaluation

Access to the subgrade soils for visual evaluation and sampling was gained following
removal of the concrete liners by the civil subcontractor. Liquid hydrocarbons or hydrocarbon
saturated subgrade soils were not visually observed upon liner removal. The concrete liner debris
was stockpiled in the centers of both reservoirs, and was later crushed and reinfotcing steel was
segregated from the concrete material. The crushed concrete was spread and compacted into the
subgrade soils. The reinforcing steel was trucked offsite for recycling, Subgrade soils underlying
the stockpiles were not accessible for evaluation and sampling until concrete crushing was nearly

complete,

In accordance with the WDR’s, the base of each reservoir was divided into a grid pattern
with each grid node having an area of approximately 5,000 square feet: On April 3 and 4, 1995
a representative soil sample was collected from each accessible grid node. The soil samples were
submitted to Brown and Caldwell Analytical Laboratories - (BCA), a state certified analytical
laboratory, for analysis, On May 9 and May 25, 1995, after concrete crushing was nearly
complete, the final seven subgrade soil samples were collected and submitted for analysis, The
total number of samples collected was 68; 30 from Reservoir 1 and 38 for Reservoir 2, The
sampling grids and sample locations for Reservoirs 1 and 2 are shown on Figure 2-1 and

Figure 2-2, respectively.
Sampling Procedures

Hand auger drilling was performed at each sample location to a depth of 2 feet below
grade using a 3-inch diameter barrel-auger equipped with a T-bar handle. Two different
procedures were employed to collect samples from subgrade soils for laboratory analysis.
Rationale for varying the sample procedures is addressed in a letter to the CRWQCB titled;
"Confirmation of Sampling Procedures, WasteiIg‘i‘sgmrge‘ Requirements - Reservoir Closure...,"
dated May 2, 1995 (Appendix C). e ""‘a‘;&;

The initial sample collection method consisted of collecting samples in glass jars after
hand auger drilling was performed to a depth of approximately 2 feet below grade.
Representative soil samples were collected directly from the hand auger barrel. Each soil sample
was transferred from the hand auger barrel into a labeled, precleaned, laboratory approved, 4-0z
glass jar; tightly packed; and sealed with a Teflon™ lined threaded cap. This sample collection

Brown and Caldwell 2.1
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method was used for samples RI-A through R1-H and R1-K collected from Reservoir 1, and all
samples collected from Reservoir 2 except R2-K, R2-R, R2-S, R2-Y, R2-Z, R2- GG R2-SUMP1

and R2-SUMP2.

All other subgrade soil samples were collected directly into brass sleeves using a distinct
method, After hand auger drilling was performed to a depth of approximately 2 feet below
grade, in-situ soil samples were collected from the subgrade directly into sampling sleeves using
a 6-inch long solid-barrel core sampler. The core sampler was equipped with two 2-inch
diameter, 3-inch long brass sample sleeves. Samples were collected by driving the core sampler
into the subgrade soils using a hand-driven slide hammer, The sampler was then extracted from
the subgrade soils, retaining the soil sample within the core barrel. The sample sleeves
containing the soil samples were removed from the core barrel sampler. Each sample sleeve was
sealed at both ends with a Teflon™ sheet secured by a tight-fitting plastic cap.

Sample collection was conducted using Level D personal protective equipment including
Nomex™ suit, hard hat, goggles, safety glasses, and work boots.

To prevent cross contamination, all exploration and sampling equipment was
decontaminated between sampling intervals by washing in a Liquinox™ soap and water solution,
and double rinsing with distilled water.

A unique sample identification (1ID) number was assigned to each sample location. This
ID number was pre-recorded on the site diagram, marked on the sampling container at the time
of sample collection, and recorded on the Chain of Custody (COC) record. Sample identification
numbers were carefully recorded so there was no uncertainty about the location and identity of

each sample.

The identification numbering scheme utilized a simple alphanumeric code. The first half
of the code was "R1-" or "R2-" indicating Reservoir 1 or Reservoir 2, respectively. The last half
of the code was a letter or double-letter (e.g., A, X, GG) that corresponds to a specific pre-
designated sample location on the sample location map.

Pre-printed, gummed, waterproof labels were used on each sample container. Each label
also included initials of sampier, unique sample identification number, method of analysis
required, date and time of sampling, and project number. Labels were completed using
waterproof ink pens. All samples were placed in an ice-chilled cooler for delivery to the
analytical laboratory following standard chain of custody procedures.

All pertinent field acuvm recorded in a daily logbook. Entries included date, time
of day, weather conditions, AL pesonnel and subcontractors, sampling locations and field
observations.

Brown and Caldwell 4.3
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Laboratory Analyses

Each of the 68 subgrade soil samples were analyzed for aromatic volatile hydrocarbons,
and semivolatile petroleum hydrocarbons including polynuclear aromatic hydracarbons.

Laboratory testing for aromatic volatile hydrocarbons was performed by EPA Method
8015 modified using a ’purge and trap’ extraction technique for gasoline-range hydrocarbons
(8015m/5030). Results were reported as: Benzene, Toluene, Ethylbenzene, Total Xylenes
(BTEX); and Total Petroleum Hydrocarbons (TPH) for carbon chains ranging from C to C,,.

Laboratory testing for semivolatile hydrocarbons was performed by EPA Methods 8015
modified using a ’'simulated distillation’ extraction technique for diesel-range hydrocarbons
(8015m) and 8270. Results for EPA Method 8015m were reported as TPH for carbon chains
ranging from C5 to Cy, and Cy; to C,. EPA Method 8270 results were reported as 70 individual
hydrocarbon compounds including polynuclear aromatic hydrocarbons (PNA’s), If PNA
concentrations (as analyzed by EPA Method 8270) exceeded 20 times the Practical Quantification
Limit (PQL), the Toxicity Characteristic Leaching Procedure (TCLP) with EPA Method 8270
analysis was performed on that sample. PQLs are equal to 3.3 times the Reporting Detection
Limit (RDL), which is an industry standard per the American Quality Standards.

Laboratory test results for subgrade soils in Reservoir 1 and Reservoir 2 are summarized
on Table 2-1 and Table 2-2, respectively.

i
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Summary of Analytical Results of Floor Material Samples (Page 1 of 4)

TABLE 2-1
Reservoir 1

Sample:aD :
Volatlie Hydrocarbons, EPA Method 8020, mg/kg
Benzene <1 0.18 0.17 <0.5 <0.1 0.21 <0.1 <0.5 |
Blhylbenzene 1.8 077 1.5 'Y 12 0.70 <0.1 1.9
Toluene | 74 1.1 04 | 2.6 0,95 0.94 | <0. 1.1
Xylenes 75 41 6.6 12 6.0 3.6 <01 7.8
Total Peiroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg . ]
C6-C12 620 230 370 810 300 240 14 1,900
Ci3-C22 26,000 | 14,000 | 15000 | 18,000 | 14,000 | 16,000 | 850 | 13,000
(C23-C28 14,000 | 4,400 | 5,800 5,600 5,600 | 6,800 240 3,400
Semivolatile Hydrocarbn_x]s, EPA Method 8270, mg/kg
2-Methylnaphthalene| 30 28 a0 26 22 31 <0.2 24
Acenaphthene <5 <2 | <9 <2 <2 <y | <02 | <8
Anthracene <2 <2 <9 <3 87 <9 <0.2 <8
Benzo(a)anthracene <2 =2 < <3 <2 =G » <02 <8
Chiysene ‘ <2 <2 <9 <2 <2 <9 <02 e
Dibutyiphthalate <2 <2 =9 <3 <2 <y <02 <8
Fluoranthene =3 <2 <% <3 <2 <9 <02 <8
Tluorene 4.2 42 <9 3.0 | 28 <9 <02 <8
Naphthalene 7.0 7.8 <9 7.4 6.8 =9 <0.2 <8
Phenanthrene 13 i1 g 11 8.4 i1 <0,2 8.1
Pyrene 3 2.0 <8 <1 <2 <9 <0.2 =8
Extractable Semivolatile Hydrocarbons using TCLP, EPA Method 8270, mg/L
Acenaphthene HA HA WA MA M A A i NA NA
Fluorene HA NA NA MA MA NA NA | Na
Naphthalene MA NA NA MA MA NA NA NA
Phenanthrene NA NA NA NA | NA NA NA | NaA
Notes; < Indicates that compound was not detected at specified detection limit,
NA = Not Analyzed
TCLP = Toxicity Characteristic Leaching Procedure
e
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TABLE 2-1
Reservoir 1
Summary of Analytical Results of Floor Material Samples (Page 2 of 4)

Volatlle Hydrocarbons, EPA Method 8020, mg/kg

Project No. 1116
c:\hmd 11 16\eporis\table.2-1
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Benzene 7.1 <0.1 <0.1 <1 2.2 1.3 3.9 <{.1
Ethylbenzene 1.7 <0.1 <0.1 1,7 6.1 1.0 1.9 <0.}
Toluene 1.0 <Q,1 <0,1 - 1.9 31 <0.5 11 <01
Xylenes 5.2 0,33 <0.1 5.7 a2 34 4.2 <0.1
Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
C6-Cl2 720 100 <10 710 960 320 it 27
Ci13-C22 20,000 <100 <100 40,000 17,000 8,700 17,000 <100
23-C28 | 7,100 | <100 <100 23,000 6,700 3,500 5900 | <100
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg .
2-Methylnaphthalene 62 0.30 <0.2 64 27 <5 28 <0.2
Acenaphthene <5 <0.2 <0.2 <20 <20 <5 <2 <02
Anthracene <5 <02 <0.2 <20 <20 <5 <2 <0.2
Benzo{a)anihracene <3 <02 <02 <20 <20 <5 <2 <0.2
Chrysene <5 <02 | <02 | <20 | <20 <3 <2 | <02
Dibutylphthalate <5 <0.2 <0.2 <20 <20 <5 <2 <02
Fluoranthene <5 <02 <0.2 <20 <20 <3 <2 <0,2
Fluorene 7.4 <0.2 <0,2 <20 <20 <5 2.7 <0.2
Naphthalene 1% <0.2 <02 <20 <20 <5 9.7 <0,2
Phenanthrenc 21 0.46 <0.2 39 <20 <5 8.5 <0.2
Pyrenc 5.2 0.25 <02 <20 <20 <5 28 | <02
Extractable Semivolatile Hydrocarhons using TCLP, EPA Method 8270, mg/L g
Acenaphthene <0.005 NA NA <0,005 | <0.005 NA <0.005 | NA
Fluorene <0,005 HA NA < 0,005 <(.005 NA <0.005 NA
Naphihalene <0,005 NA NA <0,005 <0.005 NA <0.005 NA
Wrncnanthrene | <0005 | NA | NA | <0.005 | <0.005 | NA <0.005 | NA
Notes: < Indicates that compound was not detected at specitied detection limit,
NA = Not Analyzed
TCLP = Toxicity Characteristic Leaching Procedure
2-6




TABLE 2-1
Reservoir 1
Summary of Analytical Results of Floor Material Samples (Page 3 of 4)

Volatile Hydrocarbons, EPA Method 8020, mg/kg

Benzene <1 <1 0.13 <]
Ethylbenzene 1.4 1.8 19 | 27
| Toluene <1 2.5 0.87 24
Xylenes ; 6.1 10 . 5.9 1z
Total Petroleum Hydrocarbons, EPA Method 8015 Modified, ng/kg
C6-Cli2 780 1,000 33 1,500
C13-C22 13,000 | 18,000 | 9,100 26,000
2328 4,900 6,400 4,900 7,300
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg
2-Methylnaphthalene 6.0 19 0 42
Acenaphthene <3 < =4
Anthracene <3 <4 | <8
Benzo(a)anthracene =3 <4 <§
Chrysene T <3 <4 <8
Dibutylphthalate <3 =4 <B
Fluoranthene =3 <4 <8
Fluorenc <3 <8 4
[ Naphthatene <3 8.8 <8 14 16 . 16
Phenanthrene 5.8 1t <8 13 £ . 15
Pyrene 34 <4 <8 <10 <5 <4 <5 <10
Extractable Sém(volalllc Hydrocarbons using TCLi', EPA Method 8270, mg/L o
Acenaphtliene MNA <9,005 <0.005 < 0,005 <0,005 | <0.005 <0.005 | <0.005
F'luorene MNA <0.005 <0.005 <0.005 <0.005 <0.005 <04.005 <0.005

<0.005
<0,005

Naphthalenc NA | <0005 | <0005 | <0.005 | <0005 | <0.005
Phenanthrene NA <0005 | <0.005 <0.005 | <0.005

Notes: < Indicates that compound was not detected at specified detection limit.

NA = Not Analyzed
TCLP = Toxicity Characleristic Leaching Procedure
Brown and Caldwell : 2.7
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Summary of Analytical Results of Floor Material Samples (Page 4 of 4)

Volatile Hydrocarbons, EPA Method 8020, mg/kg

TABLE 2-1
Reservoir 1

Benzene

<1

1.0

<0.5

Ethylbenzene

1.9

24

2.0

Toliene

2.7

2.9

23

Xylenes

9.4

12

9.2

Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg

C6-C12

1,000

640

620

C13-C22

23,000

39,000

16,000

C23-C28

7,700

21,000

5,600

Semivolatile Hydrocarbons

, EPA Method 8270, mg/kg

2-Methylnaphthalene

37

69

53

24

Acenaphthene

<6

<7

<20

<3

Anthratene

<B

<7

<20

<3

Benzo(a)anlhracene

<6

<7

<20

<3

Chrysene

<6

-

<7

<20

<3

Dihutylphthalate

<6

<7

<20

<3

Fluoranthene

<6

<7

<20

<3

Fluorene

<6

<7

<20

<3

Naphthalenc

1z

19

<20

7.0

Phenanthrene

11

1

<20

9.4

Pyrene

<6

<7

<20

<3

Extractable Semivolatile Hydracarbons using TCLP, EPA Melhod 8270

, mgiL

Acenaphthene

<0,005

< 0.005

<0.005

<0.005

Fluorene

<0,005

<0.005

<0.005

<0.005

Naphthalene

<0.005

<0.005

<0.005

<0.005

§ Phenanthrene

<0.005

<0.005

<0.005

<0.005

Notes: < Indicates that compound was not detected at specified detection limit.

NA =
TCLP =

Not Analyzed

Toxicity Characteristic Leaching Procedure

Brown and Caldwell
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TABLE 2-2
Resexvoir 2
Summary of Analytical Results of Floor Material Samples (Page 1 of 5)

Yolatlle Hydrocarbons, EPA Method 8020, mg/kg

Benzene <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <1
Ethylbenzene - 3.6 <0.1 <0.1 <0.1 <0.1 <0.1 2.4 4.5
“Taluene 4.4 <01 | <ol <0.1 <01 | <01 17 6.5
Xylenes 1% <0.1 <0.} <0.1 <0.1 <0.1 6.6 26
Total Petroleuin Hydrocarbons, EPA Method 8015 Modified, mg/kg
C6-C12 990 <10 a4 <10 <10 <10 510 1,300
C13.C22 16,000 <109 <100 <100 <100 < 100 2,200 15,0600
C23-C28 4,900 <i® <100 <100 <100 <100 1,100 3,600
Semivolatlle Hydrocarhons; EPA Method 8270, mg/kg
2-Methylnaphthalene <2 <0.2 <02 <0.2 <0.2 <0.2 22 190
Acenaphthene 9.9 <02 <02 <02 <0.2 <0.2 <04 <20
Antheacene 1.2 <02 | <02 | <02 | <02 | <02 | <04 | <20
Benzo(@anthracene 7.3 <02 | <02 <02 <02 | <02 | <04 | <20
Benzo(a)pyrenc 4.0 <0.2 <02 <0.2 <02 | <02 <0.4 <320
Chrysone 9.4 <0.2 <02 <0.2 <0.2 <0.2 <0.4 <20
Dibutylphihalate <l <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <20
Fluoranthene 2.8 <0.2 <02 <0.2 <0.2 <0.2 <04 <20
Fluorene 22 <0.2 <0.2 <0.2 <0.2 <0.2 0.57 <20
Naphthalene 30 <0.2 <02 <0.2 <0.2 <0.2 0.68 as
Phenanthrene 41 <0.2 <02 0,43 <02 <0.2 1.3 46
Pyrene 1% <0.2 <02 <0.2 <0.2 <0.2 <0.4 <20
Extractable Semivolutide Hydrocarbons using TCLP, EPA Method 8270, mg/l.
Acenaphthene 0.0079 NA MNA NA MA NA MNA 0.0088
Fiuorene 0.0076 HA NA NA HA NA NA 0.0095
Naphthalene 0.093 NA NA NA NA NA NA | 012
Phenanihrene 0,010 NA HA NA NA NA NA 0,0085
Notes: < Indicates that compound was not detected at specified detection limit,
NA = Not Analyzed
TCLP = Toxicity Characteristic Leaching Procedure
2-10
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Summary of Analytical Results of Floor Material Samples (Page 2 of 5)

TABLE 2-2
Reservoir 2

Volatlle Hydrocarbons, EPA Method 8020, mg/kg

Benzene

<0.1 <0.1 <0.]

Ethylbenzene

<01 | <o <0.1 <0.1

Taluene

<01 <0.1 ] <0.1 <0.1

§ Xylenes

| <01 | 0ez | <ol <01 |

Total Petrolenm Hyd

rocarhons, EPA Methad 8015 Modificd, nigfkg

Ce-Ci2

<10 100 <10 <19 |

C13-C22

<100 166 <100 | <100

C23-C28

<100 <100 < 100 < 100

Semivolaitle Hydroca

rbons, EPA Method 8270, mg/kg

2-Methylnaphithalene

<06.2 4.2 <0.2 <02

Accnaplilhcnc

<0.2 0.37 <G.2 <@.2

Anilracene

<0.2 <0.2 <02 | <02

Benzo(a)anthracene

<0.2 <0.2 <0.2 <G.2

Benzo(g)pyrene

<0.2 <0.2 <0.2 <02

Chrysene

<0.2 0.18 <02 <0.2

Dibutylphthalate

<0.2 <0.2 <02 <0.2

Fluoranthene

<0.2 <0.2 <0.2 <0.2

Fluorene

<0.2 071 <0.2 <0.2

Naphdhalene

<0.2 1.7 <02 <0.2

Phenanthrens

<02 1.4 <02 | <02

Pyrene

<0.2 0.29 <0.2 <0.2

| Exiractable Semivolatile Ilydrocarbons using TCLP, EPA Method 82

_Accnaphthenc

NA HA NA MNA

Fluorene

HA NA MHA MHA

Naphthalene

MNA MHA HA HA

Phenanthrene

HA MA MA MNA

Notes: < Indicates that compound was not delected at specificd detection limit

NA

= Not Analyzed

TCLP = Toxicity Characteristic Leaching Procedure

Brown and Caldwell
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TABLE 2-2
Reservoir 2
Summary of Analytical Results of Floor Material Samples (Page 3 of 5)

Volatile Hydrocarbons, EPA Method 8020, mg/kg

Benzene . <0,1 0.97 1.1 <l <0.1 <@,) <0.1 <0.1 ‘
Ethylbenzene <0.1 5.6 8.1 4.5 <0.1 <0.1 <0.1 <0.1
J Totuene <0.1 2.6 43 4.1 <04 | <01 | <01 | <01
Xylenas <0.1 18 29 12 <.l <0.1 <0 <0,1
Total Petrolenm Hydracarbons, EPA Method 8615 Modificd, mg/kg
C6-C12 <10 780 1,100 1,200 <10 <10 <10 <10
C13.C22 <100 13,000 23,000 9,800 <100 <100 <100 <100
C23-C28 <100 1,200 4,400 2,200 <100 <100 <1 <100
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg
2-Methylnaphthalene <02 150 190 94 <0.2 <02 <0.2 <0.2
Acenaphthene <02 13 15 <30 - <0.2 <0.2 <0.2 <0.2
Anthracene <0.2 <10 11 <30 <0.2 <0.2 <0.2 <0.2
Benzo(a)anthracene | <02 <10 24 <30 <02 | <02 | <02 | <0.2
Benzo(a)pyrene <0.2 <10 8.6 <30 <0.2 <02 <02 <0.2
Chrysene <0.2 15 an <30 <02 <0.2 <0.2 <0.2
Dibutylphthalatc <02 | <w0 <3 <30 <0z | <02 | <02 | <oz
Fluoranthene <02 <10 | <8 <30 <0.2 <0.2 <02 | <02
Fluorene <0.2 15 24 <30 <0.2 <0.2 <0.2 <0.2
Naphualene <02 | -3 46 <30 <02 | <02 <02 | <0.2
Phenanthrene <0.2 59 8BS 32 0.28 <0.2 <0.2 <0.2
Pyrene <02 21 51 <30 <02 | <02 <02 | <02
Exfractable Semivolatile Hydrocarbons using TCLP, EPA Method 8270, mg/L,
Acenaphthene NA 0.0068 0.0065 <0.005 HNA NA NA MNA
Fluorene MNA 0.0078 0.0059 <0,005 MNA NA NA HA
Naphthalene MA 0,110 0.097 0.047 NA NA NA NA
Phenanthrene NA 0.0]5 0.0099 .| <0.005 NA NA NA NA

Notes: < Indicates that compound was not detected at specified detection limie.
NA = Not Analyzed
TCLP = Toxicity Characteristic Leaching Procedure

Brown and Caldwell 2-12
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TABLE 2-2
Reservoir 2
Summary of Analytical Results of Floor Material Samples (Page 4 of 5)

Volatile Hydrocarbons, EPA Method 8020, mg/kg

Benzene <0.1 <0.1 =1 <05 0.75 <10 <0.1 <0.1
Ethylbenzene <0.1 <0.1 1.0 1.3 52 <10 <0.1 <0.1
Toluene <0.1 <0.1 <l 0.60 8.1 12 <01 | <0.
Xylenes <0.1 <0.1 5.3 3.4 I’ 54 <01 | <o
Total Petroleun Hydrocarbons, EPA Methiod 8015 Modified, mg/kg
C6-C12 <10 <10 1,400 920 1,500 5,600 <10 <10
C13-C22 <100 <100 | 7,500 | 14,000 | 28,000 | sz000 | <ic0 | <100
23-C28 <100 <106 4,500 6,300 18,000 10,000 | <100 <100
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg ’
2-Methylnaphthalene 036 <l 47 4 370 520 0.96 <0.2
Acenaphthens <02 | <2 <t | <3 <30 40 12 <0.2
Anthracene [ <0.2 <2 <2 <3 <30_ <30 0,42 <0.2
Benzo(a)anthracene <0.2 <2 2.0 =3 <30 <30 0.40 <02
Benzo(@pyrene <02 <2 <2 <3 <30 <30 <02 | <02
Chrysenc <0.2 2.4 2.1 <3 kt <30 0.51 <0.2
Dibutylphthalate <0.2 <2 <2 <1 | <30 <30 <02 | <02
Fluoranthene <0.2 <2 <32 =3 <30 <30 0.22 <0.2
| Fluorene <02 <2 3.8 <3 31 42 0.69 <0.2
Naphthaiene <0.2 <2 13 51 92 160 <0.2 <0.2
Phenanthrene 5 0.47 8.1 9.2 8.8 140 140 2.4 <0.2
Pyrene il | 022 3.2 4.0 <3 51 67 0.85 <02
Extractable Semivolafile Hydrocarbons using TCLP, EPA Method 8270, mg/L
Acenaphthene - NA MA <0.005 NA ¢.0070 0.0094 NA MNA
Fluorene | MA MNA 0,0056 MNA 0.0091 90,0087 MA NA 7
Naphthalene MA MNA 0.053 NA 0.13 0.090 NA MA
Phenanthrene NA MA 7 <0.005 MA 0.013 0.010 MA MA
Notes: < Indicates that compound was not detected at specified detection limit,
NA = Not Analyzed
TCLP = Toxicity Characteristic Leaching Procedure
2-13
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TABLE 2-2
Reservoir 2
Summary of Analytical Results of ¥loor Material Samples (Page 5 of 5)

Volatile Hydracarbons, EPA Method 8020, mg/kg

Denzene <01 | <041 <0.1 <0.1 13 0.59
Ethylbenzene <0.1 <0,1 1.1 <0.1 5.9 2.8
Toluene <0.} <0,1 0.18 <0.1 10 4.7
Xylenes <0.1 <0.1 1.8 <0.1 34 13
Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg

C6-C12 4 | <0 240 | <10 1,200 1,000
C13-¢22 <100 <100 3,600 <100 22,000 20,000
C23-C28 » <100 <100 1,800 <100 4,500 3,000
Semivolatile Hydrocarbons, EPA Method 8270, mgfkg i

3-Methylnaphthalene <2 0.35 2.4 <02 240 170
Acsnaphthene <2 <02 <1 <0.2 22 <20
Anthracene J <2 <0.2 < <0.2 <20 <20
Benzo(a)anthracene <2 <02 <1 <02 | <20 <20
Benzo(a)pyrene <2 <02 <1 <02 | <20 <20
Chrysene <2 <0.2 =1 <02 ‘ <20 28
Dibutylphthalate <2 <02 <l <02 <20 <20
Fluoranthene <2 <0.2 =<1 <02 <20 <20
Fiuorene <2 <0.2 <1 <0.2 23 <20
Naphthalene ] <2 <02 <1 <02 51 49
Phenanthiene ; 4.1 0.47 1.6 <0.2 81 Bl
Pyrene 2.0 020 <1 <0.2 20 27
Exliractable Semivolatile Hydrocarbons using TCLP, EPA Method 8270, mg/L

Acenaphihene. NA NA NA NA <0.05 0,007
Pluorene NA MNA NA N.»’u_ <0.05 <0.005
Napbthalene NA NA ~ NA NA | 0016 0,077
Phenanthrene NA NA NA NA <0.05 0.0057

Notes: < Indicates that compound was not detected at specified detection limit.
NA Not Analyzed
TCLP Toxicity Characteristic Leaching Procedure

o

Brown and Caldwell 214

Project No. 1116
ezhmdi] 16 reports\able. 2.2




2
s e




b
3
!
}
E
g
¢
!
g
P
:
"
-
E
:
'
o
€
:

CHAPTER 3

BACKFILL CHARACTERIZATION

Soils comprising the perimeter berms of both reservoirs were excavated and placed as
backfill within the basal depressions of both reservoirs. Backfill placement within the reservoirs
was monitored to verify that soils had contaminant concentrations less than the WDR's and to
certify that backfill soil was compacted to at least 90% of the maximum laboratory derived dry

density.
Backfill soils were sampled and tested for petroleum hydrocarbons at a specified frequency

to demonstrate that soils placed into the reservoirs had contaminant concentrations less than the
CRWQCB mandated discharge limits specified in the WDR. The discharge limits are

summatized below:

WASTE DISCHARGE LIMITS

CONSTITUENT LIMIT
(mg/kg)

ORGANIC COMPOUNDS

Aromatic Volatile Organic Compounds
(EPA Method 8015, modified)

benzene 0.1
ethylbenzene 2.9
toluene 4.2
xylene 1.7
Total Pefroleum Hydrocarbons
(EPA Method 8015, modified)
C,-Cy ' 1,000
Uiy =€ 16,000
Cisi 15,000
Polynuclear Aromatic Hydrocarbons
extracted using the Toxic Characteristic Non-detect
Leaching Procedure (TCLP) (mg/h)

(EPA Method §270)

Brown and Caldwell 3.7
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Backfill soils were tested for compaction by NorCal Engineering, a third party inspection
company, as specified by Ralph M. Parsons Company, to verify that the backfill areas were
compacied to at least 90% of the maximum dry density,

Blending and Placement Procedures

Before blending and backfill, the bottoms of both reservoirs were scarified with a track
loader pulling a 10-inch cutting disk, and compacted to 90%+ with a sheeps foot vibratory
compactor. The crushed concrete from the floor and side liners was incorporated into the
bottoms and compacted to form the base for the blending and backfill phase.

The blending of the berm soils was accomplished by pushing the berm soils from top to
bottom to gaps opened in the berms, then rolling them from outside edge to inside with dozers,
spreading them over the bottom in 6-inch lifts with loaders, and then turning them over with 12-

inch disks pulled by dozers.

The blended soil was sampled for BTEX, TPH, and PNA’s as required by the WDR’s
every 12-inch lift. After the blended soil complied with WDR limits, the 12-inch lift was
compacted to at least 90% prior to placing the next blended lift.

The reservoirs were backfilled sequentially in halves to 12 inches high, and a new lift for
each half was placed every week, or more if blending was not satisfactory and soil had to be re~

blended.

Figures 3-1 and 3-2 show a generalized exploded view of fill placed into the reservoirs
prior to installation of the low permeability cap.

Soil Hydrocarbon Evaluation

Berm soils were excavated, blended, placed, and compacted in thin lifis by the civil
subcontractor. Soil samples were collected from throughout the arca of fill placement. Samples
were typically collected prior to compaction of fill sojls. Soil sample locations were typically
selected at random from within each 500 cubic yard area of fill. However, any areas that
exhibited significant staining or other indications of hydrocarbon presence were preferentially
selected over areas with no indications of hydrocarbon presence, The WDR’s specified that

samples be collected and analyzed at the following frequencies:

Brown and Caldwell 3-2
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PARAMETER SAMPLING
FREQUENCY
Total Petroleum Hydrocarbons ’ Once/500 CY
(C4 =) Cu)
Aromatic Volatile Organic Compounds Onee/1,000 CY
(BTEX)
- Semivolatile Organic Hydrocarbons Once/1,000 CY

One soil sample representative of every 500 cubic yards of blended berm material was
collected for analysis. Each sample was analyzed for TPH by EPA Method 8015 Modified with
results reported in ranges Cy, to C,, and C,; to Cy,. Each sample was also analyzed for aromatic
volatile organic compounds by EPA Method 5030/8015m with results reported as both TPH in
the range of C, to C,, and BTEX. Laboratory test results for BTEX were received at twice the
frequency specified in the WDR’s, as approved by CRWQCB personnel.

One sample representative of every 1000 cubie yards of bertn material was analyzed for
semivolatile organic compounds by EPA Method 8270 as specified in the WDR’s. Samples
which specifically had polynuclear aromatic hydrocarbon (PNA) concentrations greater than 20
times the WDR limit were submitted for analysis of semivolatiles using the TCLP. If PNA
concentrations (as analyzed by EPA Method 8270) exceeded 20 times the Practical Quantification
Limit (PQL), the Toxicity Characteristic Leaching Procedure (TCLP) with EPA Method 8270
analysis was performed on that sample. PQLs are equal to 3.3 times the Reporting Detection
Limit (RDL), which is an industry standard per the American Quality Standards.

Sample Coliection Procedures

Soil samples to be analyzed for aromatic volatile organic compounds (BTEX and TPH)
were collected from every 500 cubic yards of excavated and graded fill soils prior to compaction.
In situ samples were collected directly into sampling sleeves using a 6-inch long solid-barrel core
sampler, The core sampler was equipped with two 2-inch diameter, 3-inch long brass or stainless
steel sample sleeves, Samples wete collected by driving the core sampler into the soils using a
hand-driven slide hammer. The sampler was then exiracted, retaining the soil sample within the
core barrel, After each soil sample was hand-driven, the sample sleeves containing the soil were
removed from the core barrel sampler. The lead sample sleeve (bottorn 3-inch sleeve) was sealed
at each end with a Teflon™ sheet secured by a tight-fitting plastic cap, Samples were generally
collected from a depth of three to nine inches below surface.

Brown and Caldwell 3.3
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Soil samples to be analyzed for semivolatile organic hydrocarbons were collected every
1,000 cubic yards into a glass jar using a pre-cleaned steel trowel. Each soil sample was
transferred into & labeled, pre-cleaned, laboratory approved, 4-oz glass jar; tightly packed; and
sealed with a Teflon™ lined threaded cap.

Sample collection was conducted using Level D personal protective equipment including
Nomex™ suit, hard hat, goggles, safety glasses, and work boots.

To prevent cross contamination, all exploration and sampling equipment was
decontaminated between sampling intervals by washing in a Liquinox™ and water solution and
double rinsing with distilled water,

A unique chronologic sample identification (ID) number was assigned to each sample at
the time of sample collection, This ID number was marked on the sampling container at the time
of sample coltection, plotted on a generalized sample location map showing all sample locations,
and recorded on the Chain of Custody (COC) record. Sample identification numbers were
carefully recorded so there was no uncertainty about the location and identity of each sample.

The numbering scheme was transferred into a simple uniform code for ease of reporting. -
The code is repeated for each lift of fill that was placed. The code simply employs an
alphabetical designation indicating the general direction of section sampled (ie., NW =
Northwest, C = Center) and an "a" or "b" indicating specific subsections.

Pre-printed, gummed, waterproof labels were used on each sample container. Each label
also included initials of sampler, unique sample identification number, method of analysis
required, date and time of sampling, and project number. Labels were completed using
waterproof ink pens. Each sample was placed in an ice-chilled cooler for delivery to the
analytical laboratory following standard chain of custody procedures.

All pertinent field activities were recorded in a daily logbook. Entries included date, time
of day, weather conditions, attending personnel and subcontractors, sampling locations and field
observations, A generalized sample location map, showing all sample locations and
corresponding sample numbers, was filled out in conjunction with the daily fogbook, Data
recorded on the sample map was regularly transferred to a graphics program to provide accurate

tracking of all tested areas.

Laboratory Analysis

Laboratory testing for aromatic volatile hydrocarbons was performed by EPA Method
5030/8015m (modified for gasoline-range hydrocarbons). Results were reported as: Benzene,
Toluene, Ethylbenzene, Total Xylenes (BTEX); and Total Petroleum Hydrocarbons (TPH) for

catbon chains ranging from C, to Cy,.

Laboratory testing for semivolatile hydrocarbons was performed by EPA Methods 8015m
(modified for diesel-range hydrocarbons) and 8270. Results for EPA Method 8015m were
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reported as TPH for carbon chains ranging from Cy; to C,, and C,,; to Cp,.  EPA Method 8270
results were reported as 70 individual hydrocarbon compounds including polynuclear aromatic
(PNA’s). Samples which had PNA's detected at concentrations greater than 20 times the
laboratory Practical Quantification Limit (PQL) were submitted for analysis of semivolatiles using
the Toxicity Characteristic Leaching Procedure (TCLP).

Final laboratory test results representative of backfill soils plabed in Reservoir 1 and
Reservoir 2 are summarized on Table 3-1 and Table 3-2, respectively, The complete TPH and
BTEX analytical results for fill placement and monitoring are tabulated chronologically in

Appendix D.

Soil Compaction

After the blended backfill had been verified to comply with WDR limits, each 12-inch lift
was watered with water trucks to provide moisture control and compacted with sheep’s foot
vibratory compactors, single and double drum, and smooth drum rollers in several passes to
assure a compaction of 90% of maximum dry density, '

After every two feet of backfill the soils were sambled and tested for compaction to verify
that the 90% compaction had been achieved before placing the next lifts.

The graded soils outside the reservoirs were compacted following the same procedure,
except for the perimeter road that had more compactor passes to achieve the required 95%

commpaction for road surfaces.
Sample Collection Procedures

As per projéct specifications, samples were taken for each 1000 cubic yards of backfill
placed for every two feet vertical lift.

About ten percent of the samples were Sand Cone with a 4 1o 6 inch hole dug to about
six inches below grade. The other 90% were Drive Tube samples taken in a 3-inch tube pounded

about three inches below grade.

The relative compaction was determined by the Sand Cone Method ASTM D1556-82 and
by the Drive Tube Method ASTM D2937.

Laboratory Analysis

The maximum density of the back{ill soils was obtained by the laboratory standard ASTM
D1557-78 and the field in-place density tests were determined in accordance with ASTM D1556.
The results were reported as: grade taken at, percent moisture, density (lbs/cu, ft.), relative
compaction, soil type and location.
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The relative compaction results varied from 90% to 98%. The average result was 94%,
with most readings between 92% and 96%. Compaction under roads was achieved at values
between 95% and 98%, The complete geotechnical results for compaction of backfill soils are

included in Appendix L

Final Grading

After backfill of the reservoirs was complete, a low permeability clay cap was installed
to cover the blended backfill, A one foot thick final cover of local soil was placed over the clay
cap to protect the cap from erosion. The final grade is shown in the "as built" drawings included

as Section 7.
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THY 103

SEVENTH LIFT (38-39 FEET) % =1
SEE: FIQURE 3-1.5 AND 3-1.7 /
SIXTH LIFT (37-38 FEET)
FIGURE 3-1.6

FIFTH LIFT (36-37 FEET) R
FIGURE 31,5 L b S . b

FOURTH LIFT (35-36 FEET)
FIGURE 3-1.4
@—@ THIRD LIFT (34-35 FEET)
FIGURE 3-1.3
@@ SEGOND LIFT (33-34 FEET)
FIGURE 3-1.2
@.@ FIRST LIFT (32-33 FEET)
FIGURE 3-1.1

NOT TO SCALE
FOR CONCEPTUAL PURPOSES ONLY

ELEVATIONS REPORTED AS
FEET ABOVE MEAN SEA LEVEL

¥ SOILS COMPRISING THE SEVENTH LIFT WERE PLACED AND TESTED AS THE EAST HALF
OF THE FIFTH LIFT AND LATER MOVED AFTER THE SIXTH LIFT WAS COMPLETED.

PATE PROJECT NIMAER i
9-12-95 1116-20 | RESERVOIR 1
‘ ’ FILL PLACEMENT SCHEMATIC
BROWN aAnp | , e
CALDWELL (% NSNS | nortosone | gy
IRYINE, GARIFORNIA 7 CARSON, CALIFORNIA




SECTIONS DESIGNATED BY BOLD QUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B"” REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

‘ EOR CONCEPTUAL PURPOSES ONLY

[N

DATE PHOJEGT NUMBER

9-12-95 111620 RESERVOIR 1

BROWN AnND FIRST LIFT (32-33 FEET)

PO UNOGAL CARSON REFINERY
CALDWELL | 50kt SEPULVEDA BOULEVARD NOT TO SCALE |
|

IRVINE, OALIFORANIA ! CARSON, CALIFORNIA

-

FIGURE |

3-1.1




TABLE 3-1
Reservoir |
Summary of Analytical Results for Fill Soils (Page 1 of 6)
First Lift
Approximately 32 to 33 Feet Above Mean Sea Level

§ Volatite Hydrocarbons and Volatile Total Petroleum Hydrocarbons, EPA Method 8015 Modiﬁcd, mg/kg

Sample Nurnber 109-14 ] 110-1-4 1 103-1-1 § 104-1-1 | £14-1-3/4 | $12-1-1/21 108-4-3} 130-1-3 | 106-1-2 | 105.1-2
Benzene <0.10| <0.10 | <0.10 | <0,(8 | <0,10 | <0.10 | <0.10{ <0.10 | <0.40 | <0.10 0.1
Ethylbenzene <0.10| 012 <0.10 | <0.1¢ 0.14 <0.10 0.13 <0.10 | .<0.10 | <0.10 2.9
Toluene <0.10 ] <010 [ <0.10 | <0.10 | <0.10 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 4.2
Xylenes 0.39 0.69 0.17 | 0.68 1.10 0.62 | 098 | <o.10 0.24 0.13 1.7
TPH C6-C12 100 120 #4 1H 13p 140 140 1 83 55 1,000
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sarople Number 76-1~4 [- 77-1.4 | 85.i-1 | 86-1-1 | 73-1-C | 74-1-C | BO-1-3 | 130-1-3 | 83-1-2 | 82-42
‘TPR C13-C22 550 430 <100 | 2200 1500 120 830 <100 1200 1200 10,000
TPH C23-C28 780 430 <100 ¢80 490 270 310 <10 T00 410 15,000
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg
Sample Number 78-1-4 87-1.1 75-1-C 81-1-3 84-1-2
2-Methyinaphthatene 12 13 18 15 6.9 N/A
Accnaphthune <5 <5 <5 <5 <5 14!
Anthracene <5 <4 <5 <5 <3 14!
'l;;rzo(a) rnthracene <5 <% <5 <5 <35 14
Cluysene =5 < <5 <5 <5 14!
Dibutyiphthalate <5 <5 k] <5 <5 N/A
Fluoranthene <3 <5 <5 <S5 14!
Fluorene <3 <5 <5 <5 <5 14!
Naphthalene <S <8 <5 <5 <5 14!
[ Phenanthrene 5.1 <5 57 <5 <5 141
Pyrenc <5 <5 <3 <5 <5 14!
Notes: < Indicates that compound was not detested at specified detection hmit,

N/A

= Not Applicable

WDR = Waste Discharge Requircments
TCLP = Toxicity Characieristic Leaching Procedure
' The WDR limit is equal to 20 times the Practical Quantification Limit, Samples with semivolatile concentrations above

this value were submitted for analysis using the TCLP extracton and EPA Mcthod 8270,
1 0.02 mg/L is the Practical Quantification Limit for these constituents.

Brown and Caldwell
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SECTIONS DESIGNATED BY BOLD OQUTLINE AND ASSIGNED DIREGTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESSIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS,

FOR CONCEPTUAL PURPOSES ONLY

DATE PROJECT HUMDER
9-12-95 1116-20 | RESERVOIR 1
i SECOND LIFT (33-34 FEET
BROWN anp | DA X ) _
| prosECT
CALDWELL | R 1520 EAST SEPULVEDA BOULEVARD NO™T TO SCALE :;'_G;) R;

IRVINE, CALIPORKNIA

i CARSON, CALIFORNIA
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TABLE 3-1
Reservoir 1
Summary of Analytical Results for Fill Soils (Page 2 of 6)
Second Lift
Approximately 33 to 34 Feet Above Mean Sea Level

Volatile Hydrocarbaons and Volatlle Total Petroleum Hydrocarhons, EPA Method §015 Modlfied, mg/kg

Sample Nurnler 155-1-3] 156-1-4 | 151-1-1 { 132-1-1 | 168-1-C{ 135-1-C | 154-1-2 | 138-1-1 | §49-1-2 | 133.1-2
Benzene <0.10 | <010 | <010 | <0.10 | <0.10 <0.10 <0.10 | <0.10 <0.10 | <040 .1
Ethyibenzene 0.18 015 .13 0.15 <0.10 <0.10 0.13 <0.10 <010 | <0.10 2.9
Tolucns <0.10| <010 | <0.10 | 011 | <010 | <0.10 | <00 | <0.10 | <0.10 | <000 § 4z
Xylenes .1.20 0.76 6,71 0.92 0.29 0.16 0.81 0.36 0.17 0.54 %
TPH C6-Ci2 93 88 o7 7 59 120 97 74 3s 44 1,000
Semivolatile 'T'otal Peiroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sample Number 140-1-3( 141-14 {131-1-N{ 132-1-1 | 142-1-C | 135.1-.C | 139.1-2 | 138.1.1 | 134-1-3 ] 133-12
TPH C13-C22 1400 1100 2500 4300 3500 A90G0 3500 2600 3500 890 10,000
TPH C23-C28 810 710 1200 3100 2000 2400 1800 1500 2000 Tﬁﬂﬂ 15,000
Semivolatile Hydro&nrbons, EPA Method 8270, mg/kg
Sample Number 144-1.4 136.1-1 145-1-C 143-1-3 137-1-2
2-Methylnaphthalene 9.5 18 8.3 88 8.0 N/A
Acenaphthens <3 <E <5 <5 <& 14!
Anthracene <5 <B <5 =5 <8 14!
Benzo(a)anthracene <4 =B =5 <5 <8 14!
Chrysene <$ <4 <35 <5 <8 14!
Dibutylphthalste <3 <8 <5 <3 <8 N/A
| Fluoranthene <45 <8 <35 <5 <8 t4!
Fluorene <8 <§ <5 5 <8 14!
Naphthalene <5 <k iy <5 <5 <8 N i 14}
Phenanthrene <5 < <3 <5 <g 14!
Pyrene <5 <§ <5 <5 <R 141
Notes: < Indicates that compound was not detecied at specified detection limit.

NiA

= Not Applicable

WDPR = Waste Discharge Requirenients
TCLP # Toxlcity Characteristic Leaching Procedure
!t The WDR limit is equal to 20 times the Practical Quantification Limit. Samples with semivolatile concentrations ahove

this value were subniitted for analysis using the TCLP extraction and EPA Method 8270,
? 0,02 mg/L i the Practical Quantification Limit for these constituents.
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SECTIONS DESIGNATED BY BOLD QUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF-1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 600 CUBIC YARDS,

. FOR CONCEPTUAL PURPOSES ONLY

NI

DATE PROVECT NUMBEN

9-12.95 1116-20 RESERVOIR 1

BROWN Ano THIRD LIFT (34-35 FEET)

CALDWELL PANECT UNOGAL GARSON REFINERY | FIGURE
¥ 1520 EAST SEPULVEDA BOULEVARD NOT TO SCALE 3.1.3
IRVINE, CALIFOANIA CARSON, CALIFORNIA ol =&
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Yolatile Hydroearbons and Volatlle Total Petroleum

TABLE 3-1
Reservoir 1

Summary of Analytical Results for Fill Seils (Page 3 of 6)

Third Lift

Approximately 34 to 35 Feet Above Mean Sea Level

Hydrocarbons, EPA Method 8015 Modiffed, mg/kg

Sample Number

195-14a

196-1-4b

183-1-18

184-1-1b

197-1-C | 187-1.C

204-4.3h

193132

186-12p

185-1-2a

Benzene

<0.10

<0.10

<0.10

<0.10

<0.10 <0.10

<0.10

<0.10

<0,10

<0.10

Ethylbenzene

<0.1¢

<0.10

<9.10

<0.10

<0.10 <9,10

<0.10

<0.10

<0.10

Tolvene

<0.10

<0.10

<0.10

0.12

<0.10 <0.10

<0.10

<0.10

<0.10

Xylenes

0.98

<010

<0.10 |

110

0.85 0.38

0.57

<0.10

0.80

TPH C6-C12

110

58

L

130

110 67

45

9

| Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg

Sample Number

195-1-4a

196.1-4b

183-1-1a

184-1-1b

197-1-C [ 187-1-C

204-1-3b

193-1-3a

186-1-2%

TPH C13-C22

1700

2200

Hid

1400

2700 LK

2200

2300

T

TPH C23-C28

780

1100

450

730

1500 00

1100

1200

440

Semlvolatile Hydrocarbons, EPA Method 8270, mg/kg

Sample Number

199-1-4

188.1-1

0-1-C

198-1-1

2-Mcthylnaphithaicne

<3

%3

<3

15

Acenaphthene

<3

<3

<3

<5

Anthracene

<5

<5

<5

<5

Benzo{s)anthracens

<5

<5

<5

<3

Chrysene

<3

<5

<5

<5

§ Dibutylphthalate

<3

<3

<3

<3

Fluoranthene

<5

<5

<5

Fluorene

<5

et

<35

Naphthalene

<5

<3

<5

Phenanthrene

<5

<3

<5

Pyrene

Notes:

NiA
WDR

<3

<5

TCLP = Toxicity Characieristic Leaching Procedure
L The WDR fimit is equal 1o 20 times the Practical Quantification Limit. Samples with semivolattle concentrations above this

value were submitted for analysls using the TCLP extraction and EPA Method 8270.
* (.02 mg/L is the Practical Quantification Limiv for these constituents,

< Indicatzs thal compound was not detected 21 specified detection lmlt.

= Not Appllcable
= Waste Discharge Requirements

<$

Brown and Caldwell
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8E SECTION AT
ROUGH FINISHED
GRADE FOLLOWING
THIRD LIFT

SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B* REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

FOR CONCEPTUAL PURPOSES ONLY

DATE

9-11-95

PROJECT RUMBER

1116-20

BROWN anp
CALDWELL

IAVINE, CALIFORANIA

RESERVOIR 1
FOURTH LIFT (35-36 FEET)
i "~ UNOGAL CARSON REFINERY | FIGURE
1520 EAST SEPULVEDA BOULEVARD NOT TO SCALE 3.1.4
CARSON, CALIFORNIA =1
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TABLE 3-1
Reservoir 1
Summary of Analytical Results for Fill Soils (Page 4 of 6)
Fourth Lift
Approximately 35 to 36 Feet Above Mean Sea Level

At

At

S R R

Volatile Hydrocarbons and Volatile Total Petroleum Hydrocarbons, EPA Meihod 8015 Modified, mg/kg

Sample Number 289-14a | 275-14b | 208-1-1a | 206-1-tb | 254-1-C | 207.1.¢ | 273-1-3b | 25013a
Benzens <0.10 <0.10 <0.0 <0.10 <0.10 <0.10 <0.10 <0.10 0.1
Ethylbenzene <0.10 <0.10 <0,10 <0,10 <0.10 <0.10 <0,10 <0.10 2.9
Toluene <0.10 <0.10 <06.10 <0.10 <0.10 <010 0.11 <0.10 4.2
Xylenes <0.10 0.81 <0.10 <90.10 0.58 . <0.10 1.40 0.64 1.7
TPH C6-C12 <10 61 43 82 87 64 120 102 1,000
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Samnple Number 258-14a | 275-1-4b | 205-1-1a [ 206-1-15 | 224-1-C¢ | 2070¢ | 221-130 | 220-13a
TPH C13-C22 3300 | 1300 | 3100 | 3200 | 7400 2300 2800 810 10,000
TPH £23-C28 1300 650 1700 P]BOO 4100 1600 1200 460 15,000
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg
Sample Number 226-14 208-1-1 227-1-C 225-1-3
2-Methylnaphthalene 17 <5 58 9.3 N/A
Acenaphthene <5 <5 <5 <§ 14!
Anthracene <5 <5 <5 <5 14}
Benzo(a)anthracene <5 <5 <35 <5 1441
Chirysene <5 <5 <5 <5 14!
Dibutylphthalate <5 <3 <5 <3 N/A
Fluoranthene <3 <5 <5 <5 14!
Fluorene <5 <5 <5 <3 14!
Naphthalene <5 T <5 <5 <5 14!
Phenanthrene 6.5 <5 <5 B . &5 14!
Pyrese <5 <5 <5 <5 14!
Notes: < Indicates that compound was not detected at specified detection limit.

N/A

= Nol Applicable

WDR = Waste Discharge Requirements

TCLP = Toxicity Characteristic Leaching Procedure

! The WDR limit is equal to 20 times the Practical Quantification Limit, Samples with scmivolatile concentrations above
this valus were submiited for analysis using the TCLP extraction and EPA Mcthod 8270,

? 0,02 mg/L is the Practical Quantification Limit for these constients,

Brown and Caldwell

Project No. 1116
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EAST HAL.F OF RESERVOIR
AT ROUGH FINISHED GRADE
FOLLOWING FOURTH LIFT.

EAST HALF OF FIFTH LIFT
LATER MOVED TO WEST SIDE
OF RESERVOIR, COMPLETING
THE SEVENTH LIFT,

SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL,

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

. FOR CONCEPTUAL PURPOSES ONLY

NV

DATE PROJECT HUMBER

9-12:95 | 111620 RESERVOIR 1

BROWN AND FIFTH LIFT (36-37 FEET)

C ALDWEL L PR UNOGAL GARSON REFINERY FIQURE
| : 1520 EAST SEPULVEDA BOULEVARD NOT TO SCALE 3-1.5
{RVINE, GALIFORNIA CARSON, CALIFORNIA bl




TABLE 3-1
Reservoir 1
Summary of Analytical Results for Fill Soils (Page 5 of 6)
Fifth Lift
Approximately 36 to 37 Feet Above Mean Sea Level

Volatile Hydvocay

bhons and Volatile Tofal Petroleum Xydrocarbons, EPA Method 8015 Modified, mg/kg

Sample Number 315-§.4a | 303-14b | 316-1-1a | 328.1.1b [ 306-1-NC { 314-1.C | 313.1.3b [ 330-1-3a { 311-1-2b | 329-1-2a
Hearene <0.10 <010 | <0.10 i <0.10 <0.10 £0.10 <0.10 <0.10 <0.10 0,10 0.1
Bhyibenzene <0.10 <0.10 <0.10 0.16 0.20 0.17 <0.10 <0.10 0.14 <0.10 2.9
Toluene <0.10 <0.10 <010 | <010 0.17 <0,10 <0.10 <0.10 <0.10 <0.10 4.2
kaﬂts 0.81 0.54 0.70 0.89 1,40 1.10 0.33 0.81 0.4 0.9% 1.7
TPH C6-CI12 250° &9 140° 140 220" 73 100 149 L] 1,000
Semivelatile Total Petroleum Hydrocafbons, EPA Method 8015 Modificd, mg/kg
Sample Number 302-1-4a | 303-1-4b | 304-1-1a | 305-1-1b{ 306-1-NC | 294-1-C [ 293-1-3b [ 292-1-3a | 294-1-2b { 290-1-22
TPH C13-.C22 3200 1200 2504 4500 00 3800 5600 1500 2000 1400 10,000
TPH C23-C28 1400 500 2 1400 2500 1600 1RO0 IR0O 720 1400 . 720 15,000
Secinivolatlle Hydrocarbons, EPA Method 8270, mg/kg
Sample Number 307-1-4 308-1-1 309-1.C 296:143 295-1-2
2-Methydnaphthalene 7.4 14 8.1 11 1 N/A
Acensphthens =5 <h <5 <3 <3 4!
Anthraeene <5 <6 <5 <i <5 14!
Benzo(a)amhmcmﬂ- <5 < <5 <5 <5 14!
Chrysene <5 <8 <5 <5 <5 14!
Dibutylphthalate <5 <6 <5 <3 <5 NAQR
Fluoranthence =5 <6 <5 <5 <5 14!
Fluarene <5 <6 25 “4 <5 14!
Naphthalene < < <5 <5 141
Phcmmhr;:nc <5 <6 <8 <$ <5 14!
Pyrene <5 <6 <5 =5 <5 14!
Notes; < Indicates that compound was not detecied at speeified detection limit,

N/A
WDR
TCLP
1

1
0

= Not Applicable

= Waste Discharge Roquirements

= Toxleity Characterlstic Leaching Procedure
The WDR limit Is equal to 26 times the Practical Quantification Limit. Samples with semivolatile concenuations sbove this value

wero submitted for analysis using the TCLP extraction and EPA Mcthod §270,
0.02 mg/L Is the Prectical Quantification Limit for these constituents.
indicates the reporied test result was obiained from analysis of the sample reported below in the Semivolatile Tata) Peteolaum

Hydrocarbons column,

Brown and Caldwell
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EAST HALF OF RESERVOIR
,C AT ROUGH FINISHED GRADE

SECTIONS DESIGNATED BY BOLD OQUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FiLL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE *A” OR "B” REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

. FOR CONCEPTUAL PURPOSES ONLY

NI

DATE PRQIECTHUMBER

9-12-95 1118-20

i

BROWN anp

RESERVOIR 1

SIXTH LIFT (37-38 FEET)

CALDWELL

IRVINE, CALIFORMRNIA

PROJEGT
LOCATION

UNQOCAL CARSON REFINERY
1620 EAST SEPULVEDA BOULEVARD
CARSON, GALIFORNIA

NOT TO SCALE

FIGURE |
3-1.6




TABLE 3-1
Reservoir 1
Summary of Analytical Results for Fill Soils (Page 6 of 6)
Sixth Lift
Approximately 37 to 38 Feet Above Mean Sea Level

Sample Number 34214 343-1-4b 344-1-NC 341-1-3b 340-13 |
Benzene <0.10 <0.10 <0.10 <0.10 <0.10 ‘
Etylbenzene <0.16 <0.10 <0,10 013 <0.10
Toluens <0.10 <0.30 <0.10 <0.10 <0.10
Xylenes 0.55 <0.10 022 | oom 0.20

TPH C6-CI2 59 55 .69 61 34
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sample Number 337-14a 338-1-4b 339-1-C 336-1-3b 335-1-3a
TPH C13-C22 3400 3300 1400 3100 1200
TPH C23-C28 1700 1600 740 600 - 740
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg '
333-1-4 332-13
3

' Volatile Hydrocarbons and Volatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg

Sample Number

2-Methyinaphthalene 16
Acenaphthens =5 <5

<5
<3

Anthracene =5
Benzo(a)anthracens =3
Chrysens <5 ) =i <35
Dittylphihalate =5 <5
Fluoranthene <5 / <5
<3 <5
Naphthalere <5 <5
Phenanthrene <5 13
Pyrene <5 5.3

Fluorene

Notes: < Indicates that compound was not detected at specified detection limit,

N/A = Not Applicable
NA = Not Analyzed
WDR = Wasie Discharge Requirsments

TCLP = Toxicity Characteristic Leaching Procedure
1 The WDR Jimit is equal to 20 times the Practical Quantification Limit. Samples with semivolatile concentrations above

this valuc were submilied for analysis using the TCLP extraction and EPA Mcthod 8270,
3 0.02 mg/L is the Practical Quantification Limit for these constitusnts.

Brown and Caldwell 3-19
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SEE DATA FOR

EAST HALF OF
FIFTH LIFT
(36-37 FEET)

EAST HALF OF RESERVOIR
AT ROUGH FINISHED GRADE

SOIL TESTED PRIOR TO PLACEMENT IN CONJUCTION WITH
TESTING THE FIFTH LIFT, WEST HALF,

FOR CONCEPTUAL PURPOSES ONLY

A
[N

DATE PROJEGT NUNBER
9-12-95 L 1116-20

BR OWI\'IL'AND

RESERVOIR 1
SEVENTH LIFT (38-39 FEET)

[

FROJECT UNOGAL GARSON REFINERY FIGURE

CALDWELL | toowen 1620 EAST SEPULVEDA BOULEVARD NOT TO SCALE 3.1.7

IRVINE, CALIFORNIA CARSON, CALIFORNIA




SEVENTH LIFT (37-38 FEET)

FIGURE 3-2.8 e
SIXTH LIFT (36-37 FEET)
FIGURE 3-2.7 @
FIFTH LIFT (35-38 FEET) ' ‘
FIGURE 3-2.6 %

FOURTH LIFT (34-35 FEET)

% THIRD LIFT (33-34 FEET)
' FIGURE 3-2.4
@ SECOND LIFT (32-33 FEET)
FIGURE 3-2.3

e ' FIRST LIFT (30-32 FEET)
F'RSTF‘ngFg%OfS ; EEF) FIGURE 8-2.2
(WEST SIDE) (EABT SiER)
W><s
S
NOT TO SCALE
FOR CONCEPTUAL PURPOSES ONLY
ELEVATIONS REPQORTED AS
FEET ABOVE MEAN SEA LEVEL
OATE PROJECT NUMBER :
9-12-95 1116-20 RESERVOIR 2
FILL PLACEMENT SCHEMATIGC
BROWN aAnD :
PROJECT UNOCAL GARSON REFINERY FIGURE
CALDWELL E LOKDN (50 BAST SEPULVEDA BOULEVARD NOT TO SCALE 3D
IRVINE, CALIFORNIA v ] CARSON, CALIFORNIA
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SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIG
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED

WITH A LOWER CASE "A® OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

FOR CONCEPTUAL PURPOSES ONLY

DATE PAOJECT NUMBER

1116-20 RESERVOIR 2

9-12-95

BROWN AND |

~ FIRST LIFT - WEST SIDE (30-32 FEET)

| ProJEGT UNQCAL CARBON REFINERY |
CALDWELL Faaliy 1620 EAST SEPULVEDA BOULEVARD NOT TO SCALE

IRVINE, CALIFORNIA

CARSON, CALIFORNIA
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TABLE 3-2
Reservoir 2
Summary of Analytical Results for Fill Soils (Page 1 of 8)
First Lift ~ West Half
Approximately 30 to 32 Feet Above Mean Sea Level

Volatile Hydrocarbonsand Volatile Total Petroteum Hydrocarbons, EPA Method 8015 Modifled, mg/kg
Sampls Nuriber 61-2-4 | 60-24] 27-2-4 | 59-2-4{ $8-244 | 6224 | 7123 | 64-23 | 33.2.3 | 34-2-3 | 3523 | 6623 | 1223
Benzcac <0.10] <0,10§ <0.10 | <0.10] <0.10 ] <0,10| <0.10 | <010} <0.10| <0.10} <0.10} <0.10| <0,10 0.1
Ethylbenzene <0.10f 0,12 | <0.16] 0.95 | 0.60 | <0.40] 014 | o1t | 015 | 014 | <v.a0! <0.30] <0.10 2,9
Toluena <0.10[ <0.10} 015 | 0.24 | 011 | <0.10| <0.10 | <0.10| <0.10| <0.10| <0.10§ <0.10| <0.10 4.2
Kylenes <0.10| 094 | 064 | 1.70 | 080 | <010 0,88 | 070 | 1.20 [ 1,20 | 1.00 | o053 | 026 1.7
TPH C6-C12 3 | 170 | s ) 200 | 160 1 130 | 160 | 120 | 130 | 120 | 130 i 1,000
Scemtvolatile Total Pedroleum Hydrocarbons, EPA Method 8015 Modiffed, mg/kg
Sample Rumber 61-2-4| 25-2-4| 27.2-4 | 282.4 [ 3024 | 22-24 | 3123 [ 3223} 33.2.3 | 3423 | 33523 | 3723 | 3623
TPH C13-C22 350 | 3,300 | 830 | <100} 2,500 | 3,760 | 2,360 | 1,300 | 120 | 40 | 260 | 1,600 | 2,000 @ 10,000
TPH C23-C28 550 B2D 860 <100 | $50 1,200 730 bEb <100 | 150 <{0 410 Me 15,000
Semivolatite Hydrocarbons, EPA Methad 8270, mg/kg =
Sample Number 2424 | 2624 1924 3823 39:2-3 40-2-3 4123
2-Methylnaphthalene 31 18 14 18 1 20 10 N/A
Accnaphthene <3 s <3 <5 <5 <5 <5 14
Anthracens <3 <5 <5 <3 <3 <5 <5 14
Benzo(a)anthracene <3 <5 <35 <5 <§ <5 <5 14
Chrysene <5 <5 <5 <5 <3 <3 <§ 14!
Dibutyiphthalate <3 < <5 <3 ] <5 <5 <3 NIA
Floornthene <5 <5 Py <5 pr <5 <3 140
Fleotene <§ <5 €5 <5 <5 <5 <4 14t
Naphthatene 20 <5 <5 <5 <5 <k <5 14
Phenanthrene 11 53 <5 6.7 <5 1.2 <5 4
1 pysenc <3 <$ ] <4 <5 <5 <5 14!
Notes: < Indicates that compound was nat detected at specified detection limiz,

NiA
WDR =
TCLP

= Not Applicable

Waste Ditcharge Requirements

= Texlelty Charactetistic Lesching Procedure

! ‘The WDR limit s equal to 20 times the Practical Quaniification Limit. Samples with semivolalite concentrationsabove this yalue were
submitied for analysis using the TCLP extraction and EPA Meihod 8270,
? (.02 mg/L is the Practica) Quantification Limit for these constituents.
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SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL, (EXCEPT FOR WEST SECTION (W), WHICH
IS APPROXIMATELY 500 CUBIC YARDS)

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

- FOR CONCEPTUAL PURPOSES ONLY

NI

DATE PROJECT NUMBEA

9-12-95 1116-20

BROWN AnNbD
CALDWELL

IAVINE, CALIFORNIA

RESERVOIR 2
FIRST LIFT - EAST SIDE (30-32 FEET)
PRVEST  UNOGAL CARSON REFINERY ;
hgATRS 1620 EAST SEPULVEDA BOULEVARD NOT TO SCALE

CARSON, CALIFORNIA
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TABLE 3-2
Reserveir 2
Summary of Analytical Results for Fill Seils (Page 2 of 8)
First Lift - East Half
Approximately 30 fo 32 Feet Above Mean Sea Level

Volatile Hydrocarbonsand Volatle Total Petroleum Hydrocarbons, EPA Method 8615 Modified, mg/kg
Sample Number 57-2-1 | 56:2.1 [ 55-2-1 § 21-2-1} 99-2-1 { 54-2.1| 53-2-1} 7-2.2 | 51-2-2] 48-2-2 | 49-2-2 | 672-2 | 622 | 47-2-2

Benzeane <0.10] <€0.10} <0.10{ <0.10] <0.108| <0.180{ <0,10} <0.10{ <0.10] <010} <0.10¢{ <0.10] <0.10{| <010 0.1
Ethylbenzene <0.10) <0.10| <0.10} <0.10} <0.10 ]| <0.10] <0,18| 0.1 0.16 | <0.10| <0.i0| <0.10| 020 | <0.10 2.9
Toluene <0.10 | <0.10] <0.10| <0,10] <0.10 | <0.10] <C.10]| 011 | <0.1¢| <0.10| <0.10] <0.10| <010 | <0.10 4,2
Aylenes <0.10) 20,10 0.40 } 0.62 | <010} 015 | <0.10] 1.00 0.74 | 0.51 0.40 0.45 1,30 0,23 1.7
TPH C6.C12 22 6 10 188 5 100 21 (L] ‘120 100 110 120 ) 65 100 1,000
Semivolatile Total Petroleumt Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sample Number 57-21 | 56241 | 15210 § 21.2-1 ) 1921 | 162-1 | 8321 722 | 222 | 422 | 322 | 122 | 622 | 522

TPH C13.C22 2100 | <100 ] 3,500 | 1,200 | 2,800 | 7000 { <100] <100 | 150 [1,700 [ 130 | 380 [ <100 <100 § 10900
TPH C23-C28 <100 | <100] 694 an 700 | 5,600 | <100 | <100 | <100 | 510 <100 | <100 | <100 | <200 § 15,000

Sewmivolatlle Hydrecarbons, EPA Methed 8270, mg/kg
Sample Number 29-2-1 14-2-1 20-2-) 17-2-4 8-2-2 9.2.2 10-2-2 14-2-2
2-Methyinsphthalene| 14 7.6 21 6.2 0 74 7.1 54 N/A

Acensphthene =5 <5 <5 <5 <3 <5 <5 <5 14
Anthracene <5 =3 <5 <5 <5 <5 <5 <5 14!
Berza(a)anthracene <4 <3 <5 <8 <5 . <5 <5 <5 14!

Chrysene =55 <35 <5 <5 <3 <3 <3 <3 14}

Dibutylphihalste <5 <3 <§ <5 <5 <5 <35 <3 N/A
Fluoranthene <5 <5 <5 <5 <5 <3 <5 <5 141
Fluorene <35 <% <3 <5 <5 <3 <5 <3 14}

Naphthalene | <35 <5 <3 <35 <S5 <5 <3 <3 14!
Phenanthrene <5 <5 6.3 <$ 6.0 <3 <5 <5 14}
Pyrene < Lt ] <$ <X <5 i <5 <5 14}

Notes: < Indi that compound was not d d 2l specified detection limit,
N/A = Noi Applicable
WDR = Wasie Discharge Requirements
TCLP = Toxicity Characteristic Leaching Procedure
t The WDR limit Is equal to 20 mes the Practical QuantificationLimit, Samples with semivolatite concentrationsabovethis value were submitted
for analysis using the TCLP extraction and BPA Method 8270.
* .02 mg/L is the Practical Quantification Limis for these constituents.
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NW NE
a/ a/b
SW SE
b alb

EACH SUBSECTION REPRESENTS
APPORXIMATELY 800 CUBIG YARDS,

KEY FOR SEMIVOLATILE
HYDROCARBON TESTING

SECTIONS DESIGNATED BY BOLD QUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS. IN ALL SECTIONS EXCEPT

NORTH (N} AND NORTHWEST (NW), "A" BERESENTS THE LOWER

6 INCH LIFT AND "B" REPRESENTS THE UPPER 6 INCH LIFT.

Al

N FOR CONCEPTUAL PURPOSES ONLY
DATE PROJEGT HUWBER
9-12-85 1116-20 J RESERVOIR 2
- | SECOND LIFT (32-33 FEET
B R O W N AND %&IEGT ( - ) QGURE
ON ERY Fi
CALDWELL LosATION 1523) gigr%é\':&?/mﬁéwmvmo NOT TQ SCALE 3.2.3
IRVINE, CALIFORANIA = .

CARSON, CALIFORNIA




. TABLE 3-2
Reservoir 2
Sununary of Analytical Results for Fill Soils (Page 3 of 8)

I Second Lift
Approximately 32 to 33 Feet Above Mean Sea Level

Volatile Hydrocarbons and Volatlle Totat Petroleum Hydrocarbons, KPA Method 8015 Modified, mgfkg
Sample Numbey 12424 125-2-W | 14824 | 1272-) } 8921 | 1132 | 100:2-C | M92-C | 92:2-3 } 1623 | 9328 | 152:2-§ | 8822 153-2-2
§ Beazease <010 0,10 <010 | <010 | <010 | <0.i0 <0.10 <010 | <810 | <0.10 | <016 <010 | <0.10 <0.10 0.1
lELhylbcnzwc <0.10 <0.10 <0.10 <0.10 | <00 <040 026 028 <010 0.16 o1 <0.10 0.2 <0.10 2.9
Toluene <0.10 <0.10 <0.10 <000 | <040} <0.10 <0.10 <0.10 | <0.10 ) <0.10 | <010 | <0.10 0.18 <0.10 4.2
Xylenes 0.43 0.77 <0.10 0.2% 059 024 1.20 140 0.45 120 0.80 080 170 0.41 1.7
TPH C6Cl2 120 110 20 110 $1 140 150 110 | 1 8 140 120 7 1,000
Semivolatile Tofal Petrolenm Hydrocarbous, EPA Method 8015 Modified, mg/kg
Sample P;ul:b; 12424 | 125:2-W | 1262-N | 12721 | 8921 | {i3-2-} | 942-C § 1192-C | 2-23 “6-2-3 9328 | 1282-8 | 8822 } 12922
TPH CI3-C22 1300 70 <100 | 1600 | 2000 | 550 380 <100 | 2,800 | 1,200 | 1,600 | 3200 | 1,000 | 5,400 10,000
TPH C23-C28 470 489 <100 450 655 | 2,800 150 <100 | &30 270 a10 1,200 150 1,100 15,000

Semivolatile Hydrocarbons, EPA Method 8270, mg/kg

&>

wmple Number 98-24 24324 9521 120:2-1 97:2:3 122:23 96-2:2 12122
2-Methyinaphthalkene kL3 <3 18 12 <5 1 a7 n NIA
Acemaphihene <5 <5 <5 <3 <5 <5 <5 <5 14!
Anthresene <5 L3 <5 <5 <5 <5 <5 <3 14
Benzo(a)anthracene <4 <5 <5 =1 =% <} <4 <3 4
Chrysene <5 <3 <3 <5 <5 <5 <3 =5 147
Dibulylphthatate <5 3 . <4 <5 <3 <35 <5 <3 N/A
Fluorantbeoe <3 =3 <5 <5 <3 <% <5 <5 14!
Fluorene 5§ <§ <5 <3 - <5 =8 <5 <5 14!
Haphthalene (] <5 <3 <§ <3 <5 <4 7.0 ¢!
Phenanthrene 73 <5 9.4 2 <5 6.0 5.8 11 14!
Pyrene ] . 25 5.0 14!

Notes: < Indl Dt compound Was ot Selected ot specified detecdon limit,

NIA = Not Applicable

WDR = Waste Discharge Requirements

TCLP = Toxkity Ch istic Leaching P 3

' The WDR limit Is equal to 20 times the Practiza Quantification Limit, Samples with semivolatile ¢ fons above this value were submitted for analysls using the TCLP extriction
and EPA Mahod 8270,

? 0.02 mp/L, is the Practical Quantification Limit for these consticuents,
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SECTIONS DESIGNATED BY BOLD QUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTIMES OF
APPROXIMATELY 500 CUBIC YARDS.

NJ

. FOR CONCEPTUAL PURPOSES ONLY

DATE PROJECT NUMBER

9-12-95 1116-20

BROWN anp
CALDWELL

IAVINE, QALIFORNIA

RESERVOIR 2
THIRD LIFT (33-34 FEET)
fopmar, UNOCAL CARSON REFINERY FIGURE
1520 EAST SEPULVEDA BOULEVARD NOTTOSCALE | o o 4

CARSON, CALIFORNIA
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TABLE 3-2
Reservoir 2
Summary of Analytical Results for Fill Soils (Page 4 of 8)
Third Lift
Approximately 33 to 34 Feet Above Mean Sea Level

Volatlle Hydrocarbons and Volatile Total Pefrojewm Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sample Number 16124 | §90-2-4 | 163-2-N | 164-2.N | 191:2:) | 166:2-] 1?2~2-C 180-2-C | 179-2-4 | 20923 | 182-28W | 181-2:8E | 202-2-2 | 201-2-1
Benzeos <010 | <0.10 | <010 | <0.10 | <0.16 [ <010 | <0.10 <040 | <0.10 | <0.10 <0.10 <010 | <010 | <0.10 0.1
Ethylbenzens 021 <006 { 0.1 <0,10 | <010 | <010 | <040 0,20 <010 | <0.10 <0.10 <040 | <0.10 | 0.16 2.9
Tolutne 0.14 <0.10 | 042 <010 | <0.10 | <0.10 | <0.10 027 <010 | <0.10 <0.10 <040 | <010 | 0.18 42
Xylenes 150 | o.53 1.10 05 | 03z | <010 | <00 | 160 0.42 037 <0.10 022 | 045 | 110 1.7
TPH C6Ci2 94 120 L 19 73 <10 k] | &5 a5 42 n M % 5 l',BOO
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Samiple Number 161:2-4 | 19024 ] 163-2.N | 184-2-N | 191-2.1 | 16621 | 152:2.C | 180-2-C | 17924 | 209:2.3 | 182-2.8W | 181256 | 202.2-2 | 20121
TPH C13-C2 1800 680 13 120 1304 <100 <109 T <100 570 320 1100 <100 450 0,000
TPH C-C28 320 < 100 R Pl 3 <100 <160 340 <00 460 200 280 <100 250 15,000
Semivelatile Hydrocarbons, EPA Method 8270, mg/ky - v
Samiple Numbser 243-2-4 1§92N 160-2-1 175-2.C 24223 £73-2-8 172-2-2
2-M u.hylnaph&halmc <3 28 <) $.5 <3 < 9.9 NIA
cenaphihene <i <5 <3 <3 <5 <3 =3 14!
Anthracene <3 <5 <§ <5 =3 <3 =5 4
Benzo(a)anthracene <5 <5 <§ <3 <5 <5 =3 140
Chrysene < <5 <5 <8 <5 <5 <3 14t
Dibolylphthatate Py T { <5 <5 <5 <s <5 NIA
Fluoranthens <5 5 < . ] <3 <5 =5 14
Fhuorene <§ <35 <8 =45 ) <5 <5 =35 K 14
Nephthalene <5 6.0 <3 <5 <5 <5 <5 14
Phenarghreae <5 9.9 <35 <5 <5 <5 =5 14
Pyienc <5 56 <5 25 <5 <3 <% 141

N/A

Notes: < Indkates thal compound was not detected at specified decection Jimit.
» Noi Applicable
WDR = Waste Dischuge Requirement
TCLP = Toxicity Characteristic Leaching Procedure
! The WDR limit is equal to 20 times the Practical Quantification Limit. Samples with semivolatile concentrations above this value were subniitied for analysls using the TCLP extraction

and EPA Method 8270,
10,02 mp/L is the Practical Quantificadon Limit for these constituents.
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SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESSIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

FOR CONCEPTUAL PURPOSES ONLY

DATE

9-11-95

PROJEGT HUMBER
1116-20

BROWN AnND
CALDWELL

IRVINE CALIFORNIA

RESERVOIR 2

FOURTH LIFT (34-35 FEET)

PROJECT
LOCATION

UNOGAL GARSON REFINERY
1520 EAST SEPULVEDA BOLLEVARD
CARSON, CALIFORNIA

NOT TO SCALE




. TABLE 3-2
Reservoir 2
Summary of Analytical Results for Fill Soils (Page 5 of 8)
Fourth Lift
Approximately 34 to 35 Feet Above Mean Sea Level

ﬂnr--

Volatile Hydrocarbons aud Volatile Total Petroleum Hydrocarbons, EPA Methed 8015 Modified, mg/kg

Sample Number 2)0-243 | 211-2-4b | 212:2-Nw § 2282-88 | 229-2-fa | 230-2-1b | 216:2-C § 282:2-C | 233-2-3b | 248-2-3a | 231-2-sw | 281-2-58§ 260220 | 244:2.2a
Benzens <0.10 <0.10 <010 <0.10 <0.10 <010 | <016 | <010 <0.10 <0.10 <0.50 <0.10 | <010 <040 o
Ethylbenzene <010 0.36 <010 027 <0.10 | <010 | <010 | <0.10 [ <00 | <0.50 0.20 <010 | <010 <0.10 29
Toluene <010 | 049 <010 | <010 | <010 | <040 | <0.10 | <0.10 | <0.10 | <0.10 0.17 <010 | <0.40 <0.10 4.2
| Xylenes <0.10 1.20 <0.10 120 <010 0.12 t 0.50 0.1 ; <610 <0.10 1.40 0.38 039 <0.10 1.7
TPH C6C12 . 5 110 14 110 a7 42 [+ L & 62 100 100 ] 13 1,000
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sampla Number 210248 [ 21124 | 21229w {21320 | 2042-10 | 218210 | 2162-C | 24220 | 233290 | 232235 | 23125 | 262.5m | 245220 [ 244220
TPH CI3-C22 1500 £10 410 kY] 5% 300 1200 1000 <100 680 1000 4100 4200 <100 10,000
TPH C23-C28 L) 310 1000 200 100 L] 470 <100 | <100 270 30 1000 8 <100 15,000
Semivolatile Hydrocarbons, EPA Method 8270, mg/kg
Sample Number 21724 218:2-N 219244 256-2-8E" 23923 238:2-8' 255-2-2
2-Methylnaphthalens 14 10 <3 <8 s 8.3 <8 N/A
ceasphtbens <3 <$ <5 =4 <1 <5 <% i4
Ardhratens <5 <3 <3 <3 <3 <5 =B 14t
Benzo{a)anthracane <8 £ <4 =5 <1 <3 <E 14!
Chrysena <3 <5 <3 <5 =5 <5 <8 14
Dibutylphihiaate <3 <5 <5 <5 <5 <5 <8 NiA
Fluorenthens <5 <8 <5 ; <3 <8 <3 =8 7
Fluorene <5 <3 <3 <5 . <5 <5 <8 T
Nagibalens <4 <4 <3 <5 <5 =5 <8 4
Phenaniveoe 6.5 <3 <5 <5 53 73 10 141
Pyrene 7 o5 <5 <3 L= ] <¥ <3 <H 14!

Notes: < Indicates that compoond was not delected st specified detestion limil,

NIA = Not Applicable

WDR = Waste Discharge Requirements

TCLP = Toxitity Charsctetistic Leaching Procedure

? The WDR Rmit is equal 10 20 tlraes the Pracileal Quantification Limil, Samples with semivolatile concentrations abave this value were submitted for analysis using the TCLP extraction
and EPA Method 8270,

¥ 0.02 mg/L Is the Practical Quantification Limit for these consiituents,

* Sample numbers 256-2-SE 2rd 238-2-8 are repcesentative the east and west halves, respectively, of both the south and center sections.
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\ SOUTHEAST SEGTION AT

ROUGH FINISHED GRADE

SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL.

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A” OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS.

. FOR CONCEPTUAL PURPOSES ONLY

N

FOLLOWING FOURTH LIFT

DATE PROJECT NUMBER

9-12-95 1116-20 RESERVOIR 2

BROWN AND FIFTH LIFT (85-36 FEET) B

C A L D W E L L fggggn UNOGAL GARSON REFINERY
1520 EAST SEPULVEDA BOULEVARD NOT TO SCALE
IAVINE, GALIFORNIA CARSON CALIFORNIA

FIGURE

3-2.6




TABLE 3-2
Reservoir 2
Summary of Analytical Results for Fill Soils (Page 6 of 8)
Fifth Lift
Approximately 35 to 36 Fect Above Mean Sea Level

Volatlle Hydrocarbonsand Volatile Total Petroleum Hydrocarbons, EFA Method 8015 Modified, mg/kg

Sariple Numbar 23424 | 249-2-4b | 236-2-NW }DITZ-NE 284-2-1a | 2835.2-1b | 237-2-C | 263-2-SW | 268-2-3b | 300-2-3a

Benzene <010 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0,10 <0.10 <0.10 0.1
Ethylbeozene <0,10 <0.,10 <0.10 0.33 <0.10 <0.10 0.23 0.26 <010 <0.10 2.9
Toluene <0.10 <0.10 <0.10 <0.10 <0.10 <0,10 021 Q.15 0.13 <0,10 4.2
0.52 1,20 1,20 <0,10 <0.10 1.30 1.30 0.52 <0.10 L1

TPH C6-C12 83 13 140 E? 130 130 120 140 B3 Lk 1,000

'Semlvolall]e Total Petroleum Hydrocarhons, EPA Method 8015 Modified, mg/kg )
234-2-d3 § 238240 | 236-2-NW] 283-2-NB | 284-2-1a{ 285-2-1b| 2372-C | 2632-5W | 268-2.3b | 269-2-35

Xylenes 0,42

Sample Nuniber
TPH C13-C22 230 4200 340 <100 10 1509 819 3100 1200 B400 10,000

TPH C213-C28 180 100 | <100 | <too | 220 340 | 250 ™ 104 2500 8 15,000

Semivolatile Hydracarbons, EPA Method 8270, mg/kg .

Bsmpie Nomber 28823 | 241N 287-2-1b 266214 300232
3 =¥ L] <3 N/A

2-Methylnaphthakne <4

Acenapithens <5 <3 =5 =5 <3 id
Anthracene <3 <5 <5§ «3 <3 14
¢ <5 <5 . <5 141

Benzo{a)anihracene <35 <5 N
<5 <3 <5 <5 <5 14}

Chrysene
Dibutylphthatate L] <5

§ Puonnthene =3 <}
=3 <5’ <4 <5 14!

<5 <5 <d N/A

<3 <5 <5 14¢

Fluortne =5
<5 i," <5 <5 <5 14!

Naphthaleae
Phenantheene 5.8 5%

<3 <35 <5 14!

Pyrens <5 =8 <5 <3 <5 14t

Notes; < Indicates that compound was not detected at specified detection limit.
NIA = Not Applicable
WDR = Wag Dischaige Requirements
TCLP = Toxicity Characterisie Leaching Procedure
U 'The WDR limit Is equal 1o 20 times the Practical Quantification Limil. Samples with semivolatile concentratlongabove this value were
submitted for analysls vsing the TCLP extraction and EPA Method 8270.
1 0.02 mgsL is the Practical Quasiification Limit for these constituents.
*  Sample Numbers 286 and 241 comprist the rast and west halyes, respoclively, of the N and C Secilons.
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EAST HALF AT

SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FILL (EXCEPT FOR SOUTH SECTION (8),

WHICH IS APPROXIMATELY 500 CUBIC YARDS).

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF
APPROXIMATELY 500 CUBIC YARDS,

‘ FOR GONCEPTUAL PURPOSES ONLY

ROUGH FINISHED GRADE

OATE PROJECT tMBER ]
9-12-95 1116-20 RESERVQIR 2
B EFO WN an D_ SIXTH LIFT (36-37 FEET)
PROJECT = "'""TF
CALDWELL [Gomn o e semLvems BOULEYARD NOTTOSCALE | o SR;
IRVINE, CALIFORNIA CARSON, CALIFORNIA i




TABLE 3-2
' Reservoir 2
Summary of Analytical Results for Fill Soils (Page 7 of 8)
Sixth Lift
Approximately 36 to 37 Feet Above Mean Sea Level

Volatile Hydrocarbonsand Volatile Totat Petroleurn Hydrocarbons, EPA Method 8015 Modified, mg/kg
299-2-4a 266-2-4b 293.2-NW 297-2-W 3342.3b 319-2.3a 318-2-5W
<0.16

Sample Number
Benzene <0.16 <0.10 <0.10 <0.10 <0.10 <0.10

<0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.16
<0.10 0.18 <0.10 <010 <0.10 <0.10 <010
0.39 0.84 <0.10 <0.10 0.12 <0.10 <0,10
a1 #9 - 36 55 a8

Ethylbenzene
Tohene

Xylencs
TPH C6-C12 110 39
Semivolatile Total Petroleum Hydrocarbous, EPA Method 8015 Modified, mg/kg

Sample Numbere 279-2-4 265-2-4b 265-2-NW 277-2-W 320-2-3b 319-2-3n 318-2-8W
TPH €13-C22 1600 180 1500 2690 <100 1100 1390

TPH C23-C28 .
Semivalatile Hydrocarbons, EPA Method 8270, mg/kg

500 129 510 610 <1 360 530

Sample Number 299-2-4a
2-Methylnaphihalene <5 ’
Acenaphthens <5

Anthracene ) <5
Benzo{a)anthracens <8
Chxy;cnc < 5
Dibutylphthalate B <§

Ftuoranthene <3
<5

Naphthalene <5

Phenanthrene 9.0

Pyrcoe 5.3

< Ingicates that compound was not detecied at specified detection Hmit,

N/A = Not Applicable

WDR = Waste Discharge Requirements

TCLP = ‘Toxiclty Characteristic Leaching Procedure.

' The WDR limit I3 equal 10 20 times the Practical Quantification Limit. Samples with semivolatile concemrations above this value were
_ submitted for analysls using the TCLP extraction and EPA Mcthod 8270,

¥ 0.02 mg/L is the Practical Quantification Limit for thess constituents,

Notes:
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ALL OTHER AREAS AT
ROUGH FINISHED GRADE

SECTIONS RESIGNATED BY BOLD QUTLINE AND ASSIGNED D IRECTION
ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC
YARD QUANTITIES OF FiLL (EXCEPT FOR NORTH SECTION (N),

WHICH 1S APPROXIMATELY 750 CUBIC YARDS).

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED
WITH A LOWER CASE "A" OR "B* REPRESENT FILL QUANTITIESS OF
APPROXIMATELY 500 CUBIC YARDS.

FOR CONCEPTUAL PURPOSES ONLY
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TABLE 3-2
Reservoir 2
Summary of Analytical Results for Fill Scils (Page 8 of 8)
Seventh Lift
Approximately 37 to 38 Feet Above Mean Sea Level

Volatile Hydrocarbonsand Volatile Total Pefroleum Hydrocarbons, EPA Method 8015 Modified, mg/kg
Sampis Number 321242 322-2-4b 323.2.NW 324.2-C
<0.10 <0.10 <0.10 <0.10
0.24 <0.10 <010

Benzene

Ethylbenzena <0.10
<0.19 0.25 <0.10 <0,10

Tojuene
Xyleaes
TPH C6-CI2 <10 43
Semivolatile Total Petrolenm Hydrocarbons, EPA Method 8015 Modified, mg/kg )
Sample Nurmber 321-2-4a 322-2-4b 323.2-NW 324.2.C
TPH C13.C22 970 480 <100 710
TPH C23-C28 850 270 <100 £20
Semivolatite Hydrocarbons, EPA Method 8270, mgfkg

Sample Number
2-Meshylnaphthalene
Acenaphthene

<0.10 150 <0.10 <0.10
31 51

Anthracene

Benza(a)anthtacene

Chryscne
Dibotylphthalate

Fluoranthene

Fluorenc
Naplahalene
Phenanthrene
Pysene

Notes; < Todicases that compound was not detected at specified detection limit,
N/A = Not Applicable
WDR = Waste Discharge Regulrements
TCLP = Toxklty Characteristic Leaching Procedure
! The WDR limit is equal to 20 cimes the Practica!l Quantification Limit. Samples with semivolatile concentrations sbove s value were
submitted for analysls using the TCLP extraction and BPA Meihod 8270,
t0.02mg/l. s the Practical Quamification Limil for these constituents,
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CHAPTER 4

LOW PERMEABILITY CAP CHARACTERIZATION

As required by the WDR’s, a low permeability cap was placed inside the reservoirs on
top of the blended backfill. This cap was sampled and tésted by the Falling Head method to
verify compliance with WDR limits of 1x10° cm/sec.

Cap Installation

The low permeability cap was installed with imported clay that was tested for permeability
below the WDR limit. Two different sources were used to supply the accepted clay,

The clay was placed in 4-inch lifts over the blended backfill materials using graders and
vibratory sheeps foot compactors with 6-inch pegs, The clay was continuously watered using a
water tower and water trucks, and compacted in several passes to achieve at least 95% relative
compaction and assure that the required permeability coefficient would be obtained. After three
lifts were placed to complete the required one foot thick cap, the clay was compacted with a
smooth drum roller to seal the moisture in the cap.

Sample Collection Procedures

As per agreement with the RWQCB staff, four samples were taken from each reservoir
and tested for permeability coefficient,

The samples were taken at random locations in each quarter of the reservoir capped areas.
These driven samples were taken in 3-inch sleeves at six inches below grade,

Laboratory Analysis

The coefficient of permeability was determined by the Falling Head Test Method ASTM
D5084 and reported in cm/sec.

The permeability coefficient results obtained were as follows:

Reservoir 1 - SW quadrant 2.48 x 107
SE quadrant 2.86 x 107
NE quadrant 5,73 x 107
NW guadrant 9.99 x 10"

Reservoir 2 - SW quadrant 2,10 x 107
SE quadrant 1.48 x 107
NE quadrant 3.33 x 107
NW quadrant 1,32 x 10?
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These lab reports, as well as those of the tests taken on the clay before acceptance for
import are included in Appendix J.
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CHAPTER §

SHELIL OIL COMPANY CLOSURE STATEMENT

REGISTERED GEOQLOGIST’S CERTIFICATION

The enclosed report has been reviewed by a geologist who is registered in the State of California
and whose license number and signature appear below,

At e

Rdbert W. Hastings Date .
Registered Geologist _5452 , \;c\(»
Y

FACILITY OWNER/OPERATOR CE ICATION

1 certify under penalty of law that this document and all attachments were prepared under my
direction and supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who managed the project, to the best of my knowledge and belief the reservoirs closure
was completed in accordance with the requirements and provisions of Order No. 94-112, I am
aware that there are significant penalties for submitting false information, including the possibility
of fine and imprisonment for knowing violations.

/& )7&41‘7; Ll b 10,0995

T.E. Minton, Plant Manager Date

Carson Plant
Shel! Oil Company
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