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EXECUTIVE SUMMARY 

Reservoirs 1 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 
constnwted as an excavated center depression encircled by elevated soil benns. The interior berm 
walls and floors of each reservoir were surfaced with steel-reinforced concrete. The top and 
outside perimeter of the benn walls were asphalt-covered. The reservoirs were recently 
dismantled. 

In December of 1991, SheH 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 Surface Impoundments (Order No. 94-112), issued by the California Regional 
Water Quality Control 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 repmiing 
requirements. This report documents compliance with all of the WDR's except groundwater 
monitoring requirements, which are addressed under separate cover in accordance withCRWQCB 
Cleanup and Abatement Order Nwnber 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 WDR' s; 

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

cover the backfill soils with clay caps installed in accordance with 
penneability 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 semivolatilc 
petroleum hydrocarbons. Samples were collected and analyzed at 
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a frequency of one sample per every 5,000 square feet of a rea. 
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 petrolewn 
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 backfili soils were below limits specitled 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 pem1eability 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 lxlO'" em/sec maximwn permeability rate. 
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CHAPTER 1 

INTRODUCTION 

Crude oil Reservoirs 1 and 2, located at the Union Oil 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 ofthe 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 Surface Impoundments (Order No. 94~112), issued by the California Regional 
Water Quality Control 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, 
included guidelines for groundwater monitoring, excavation monitoring, backfill soil 
characterization, general provisions for sampling and unalysis, und specific reporting 
requirements. This report documents final dismantlement of Resen'oirs 1 and 2 including 
compliance with all of the WDR's except grow1dwater monitoring requirements, which are 
addressed under separate cover in accordance with CRWQCB Cleanup and Abatement Order 
Nwnber 88-69. 

Backgr·ound 

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 berrns 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 benn 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 to 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 qepleted, 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 intennediate-range hydrocarbons. Marine fuel oil was also known to be 
stored in Reservoir 2. The reservoirs were in continuous 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. 
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Previous environmental 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 I !Uld 2," dated March 1994; and "Supplemental Investigation 
of the Underlying Soil of Reservoirs I 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 bemts into the 
basal depressions of both reservoirs; installation of a low permeability cap over the top of the 
fanner impoundments; and monitoring of grading and construction activities. There are currently 
no plans for construction on this area. 

The purpose of this report is to: 

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 

Aromatic Volatile Organic Compounds 
(EPA Method 8015, modified) 

benzene 
ethylbenzene 
toluene 
xylene 

Total Pelrolemn Hydrocarbons 
(EPA Method 8015, modified) 

c4 · c,1 
ell - c,, 
~. 

Polynuclenr Aromatic HydroCll rbons extracted 
using the Toxic Ch~ractcristic Leaching Procedure 
(TCLP) (EPA Method 8270) 
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(mg./kg) 

0.1 
:2.9 
4.2 
1.7 

1,000 
10,000 
15,000 

Non-detect 

(mg/1) ; 
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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 

SU.BGRADE CHARACTEIUZA TION 

Subgrude 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 CR WQCB for docwnentation purposes only and was not intended to indicate 
compliance with specific waste discharge limits. 

Soil Hydrocarbon Evaluation 

Access to the ~mbgrade soils for visual evaluation and sampling was gained following 
removal of the concrete liners by 1he 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 reinforcing steel was 
segregated from the concrete material. The crushed concrete was spread and compacted into the 
subgrade soils. The reinforcing steel was tmcked offsite for recycling. Subgrade soils underlying 
the stockpiles were not ac<X~ssible 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 cmshing 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 I 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 perfomted 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 P.rocedures, Waste~qi~ik~g~ .R.~quirements- Reservoir Closure ... ," 
dated May 2, 1995 (Appendix C). - - t : ·~.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-oz 
glass jar; tightly packed; and sealed with a TeflonTM lined threaded cap. This sample collection 
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method was used for samples RI-A through Rl-H and Rl-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 \Ising 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 Teflonn.' sheet secured by a tighHitting plastic cap. 

Sample collection was conducted using Level D personal protective equipment including 
NomexrM 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 Liquinoxn.' soap and water solution, 
and double rinsing with distilled water. 

A unique sample identification (ID) munber 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 
ntunbers were carefully recorded so there was no uncertainty about the location and identity of 
each sample. 

The identification numbering scheme utilized a simple alphamuneric code. The first half 
of the code was "RJ.f' or ''R2-" indicating Reservoir 1 or Reservoir 2, respectively. The last half 
of the code was a letter or double-leiter (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 sampler, 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 shmdard chain of custody procedures. 

All pertinent field activities,_~~recorded in a daily logbook. Entries included date, time 
of day, weather conditions, 'ad~IJJ~V.-"sonnel and subcontractors, sampling locations and field 
observations . 
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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 hydrocarbons. 

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 Petrolewn Hydrocarbons (TPI-1) for carbon chains ranging from C6 to C12• 

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 C 13 to C22 and C23 to C28• 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 sununarized 
on Table 2-1 and Table 2-2, respectively. 

Brown and Caldwell 
Project No. 1116 
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TABLE 2-1 
Reservoir 1 

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

Notes: < Indicaces that compound was not detected at specified detection limit. 
NA Not An~lyzcd 
TCLP '"' Toxicity Characteristic Leaching Procedure 

. ~{, .. , 
· ~ ~; "l• ' 

• l I '• 1"1 ~ 
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TABLE 2~1 
Reservoir 1 

Summary of Analytical Results of Floor Material Samples (Page 2 of 4) 

VolatUe Hydrocarbons, EPA Method 8020, lllglkg 

Benzene 7.1 <0.1 <0. \ <1 2,2 1.3 

Ethylbenunc 1.7 <O.l <O.l 1.7 6.1 1.0 

Toluene 1.0 <0.1 <0.1 1.9 3.1 <0.5 

Xylcncs 5.2 0.33 <0.1 5.7 32 3.4 

Total Petroleum JJydrocarbons, EPA Method 8015 Modified, mglkg 

C6-Cl2 720 100 <10 710 960 320 

CI3-C22 ! 20,000 <100 <100 40,000 17,000 8,700 

C23-C28 7,100 . <100 <100 23,000 6,700 3,500 

Semivolalile Hydr~arbons, EPA Method 8270, mg/kg 

2-Methylnaphthalene 62. 0.30 <0.2 64 21 <.S 

Acenaphthene <S < 0.2 <0.2 <20 <20 <:S 

Anthracene <S <0.2 <0.2 <lO <20 <5 

Benw(a)anthracene <5 <0.2 <0.2 <20 <20 < S 

Chrysene "'' <0.2 <0.2 < 20 <20 < 5 

• DibUiylphthalate <5 <0.2 <0.2 <20 <lO < 5 

Fluoranthene <S <0.2 <0.2 <20 <20 <S 

Fluorene 7.4 <0.2 <0.2 <20 <20 <5 

Naphthalene 19 <0.2 <0.2 <ZO <20 <5 

Phenanthrene n 0.46 < 0.2 39 <20 <S 

Pyrcnc I 5.2 0.25 <0.2 <20 I < 20 <5-
ExtracUible Scmivolntilc Hydrocnrhons using TCLP, EPA Method 8270, mg/L 

Acenaphthene <0.005 NA NA <0.005 <0.005 NA 

Fluorene <0 .005 NA NA <0.005 <0.005 NA 

Naphthalene < 0.005 NA NA <0.005 <0.005 NA 

Pl~enanthrene <0.005 NA Nt\ <0.005 < 0.005 NA 

Notes: < Indicates that compound was not detected at specified detection limit. 
NA 
1CLP 

Brown and Caldwell 
Project No . 1116 
c:\hmd\1116\repotult>bl< .l · l 

Not Analyzed 
,., Toxic ity Characteristic LeachiJ1g Procedure 

3.9 

1.9 

1.1 

4.2 

710 

17,000 

5,900 

28 

<.2 

<2 

<2 

<2 

<l 
<l 
2.7 

9.7 

8.5 

l.8 

< 0.005 

< 0 .005 

<0.005 

< 0.005 

<0. 1 

< 0.1 

<0.1 

<0.1 

27 

<100 

<100 

< 0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0 .2 

<0.2 

<0.2 

I <0.2 

<0 .2 

< 0 .2 

NA 
NA 
NA 

NA 
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TABLE 2-1 
Reservoir 1 

Summary of Annlytical Results of Floor Material Samples (Page 3 of 4) 

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

Brown and Caldwell 
Project No. 1116 
e:\hmd\11 16\report.o;\table.2·1 
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TABLE 2-1 
Reservoir 1 

Summary of Analytical Results of Floor Matcdal Samples (Page 4 of 4) 

'Volatile Hydrocarbons, EPA Method 81J20, mglk_g 

Denzene <l 1.0 <0.5 <0.5 

' Ethylbenzene 1.9 2.4 2.0 0.86 

Toluene 2.7 2.9 2.3 2.0 

Xylenes 9.4 12 9.2 6.0 

TotAl Petroleum Hydrocal'bons, EPA Method 8015 Modified, mgfkg 

C6-C12 1,000 ()4() 620 330 

Cl3-C22 23,000 39,000 16,000 3,700 

C23-C28 7,700 21,000 5,600 1,400 

Semivolalile Hydrocarbons, EPA Method 8270, mg/kg 

2-Metltylnaphtltalene 37 69 $3 24 
Accnaphthene <6 <? <20 <3 

Anthracene <6 <7 <20 <3 

Dcnzo(a)anthracene <ti <7 <20 <~ 

Chryscnc <6 <? <20 <3 

Dilmtylphlhalate <6 <7 <20 <3 

Fluoramhene <6 <1 <20 <9 

Fluorene <6 <.7 <20 <3, 

Naphthaleno u 111 <20 7.0 

Phenanthrene n 17 <20 9.4 

.Pyrene 
11 

<6 <'I <20 <3 
Extractable SemlvolaiUc Hyda·ocarbons using TCLP, EPA Method 8270, mg/L 

; AcenaphtJ1ene <0.005 <0.005 <0.005 <0.005 

Fluorene <0.005 <0.005 <0.005 <0.005 

Naplllha!cne <0.005 <0.005 <0.005 <0.005 

Phenanthrene <0.005 <0.005 <0.005 <0.005 

Noles: < Indicates that compound was not detected at specified detection limit. 
NA 
TCLP 

Brown and Caldwell 
Project No. 1116 
e:lhmdll!l6\rqxms\t~blc. 2-t 

"" Not Analywl 
= Toxicity Characteristic Leaching Procedure 

<1 

1.5 "1 

1.8 

7.9 

640 

36,000 

18,000 

74 
<20 

<20 

<20 

<20 

<20 

<20 

I <20 

<20 

2'6 

<20 

<0.005 

<0.005 

<0.005 

<0.005 

<0.5 

<0.5 

0.65 

2.8 

190 

5,100 

3,300 

26 

<8 
<:!I 

<8 

<8 

<8: 

<S 

<B 
<8 

u 
<8 

<0.005 

<0.005 

<0.005 

<0.005 
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TABLE 2-2 
Reservoir 2 

Sumnuuy of Analytical Results of Floor Material Samples (Page 1 of 5) 

Vola!Ue H ydrocarbom, EPA Method 8020, mglkg 

Den.zenc <0.5 <0.1 <0.1 < 0.1 <0.1 <0.1 

Ethylbenzene · 3.6 <O.l <0.1 <0.1 <O.I < O.l 

Toluene 4.4 <0.1 <0,1 <0.1 <0.1 <0.1 

l lxylenes l., <0.1 <O.J <0.1 <O.l <0.1 

Total Petroleum HydroC1lrboJls, EPA Method 8015 Modified, 111g/kg 
---

C6·C12 990 <10 44 <lO <10 <10 

CI3·C22 16,000 <100 <100 <100 ~ <100 <100 

C23·C28 4,900 <100 <100 <100 <100 <100 

ScmlvolatUe Hydrocarbons, EPA Method _8270, mglkg 

2-Mothylnap~thalcne_J <::2 <0.2 <0.2 < 0.2 <0.2 <0.2 

Accnaphthene 9.9 <0.2 < 0.2 <0.2 <0.2 <0.2 

Anthracene 7.2 <0.2 <0.2 < 0.2 <0.2 <0.2 
-

Benzo(a)anthracene 7,3 <0.2 <0.2 <0.2 <0.2 <0.2 

Ben.zo(a)pyrenc 4.0 <0.2 <0.2 <0.2 <0.2 <0.2 

Chrysone 9.4 <0.2 <0.2 <0.2 <0.2 <0.2 

Dibutylphthalatc <Z- <0.2 <0.2 <0.2 <0.2 <0.2 

Fluoranthcne Z.8 <0.2 < 0.2 <0.2 < 0.2 <0.2 
· ··--

fluorene :2;1 <0.2 <0.2 < 0.2 <0.2 <0.2 

Napltthalcnc 30 <0.2 <0.2 < 0.2 <0.2 <0.2 

. I Phenanthrene 4'l <0.2 <0.2 0.43 <0.2 <0.2 

'Pyrenc !:9 <0.2 < 0.2 <0.2 <0:2 ~ <0.2 

Extractable SemiYolutiJe Hydrocarbons usiJ1g TC-!-P, EPA Melhcd 8270, mgJL 

Acenapl11hene 0.0079 NA NA N..A NA NA 
Fluorene 0.0076 NA NA NA Nil NA 
Naphthalene 0.093 NA NA NA N.A NA 
Phenanthrene 0.010 NA NA NA NA NA 

Notes : < lmlicates that compound was not detected at specified detection limit. 
NA 
TCLP 

Brown and Caldwell 
Project No. 1116 
e : lhrndl ll161rtpar~<l~le .2·2 

Not Analyud 

"' Toxicity Characteristi c L;;~ ching Proccdme 

<0.5 

2.4 

1.7 

6.6 

510 

2,2-00 

1,100 

2.2 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

<0 .4 

0.57 

0.68 

1.3 

<0.4 

NA 
NA. 

NA 
NA 

<I 

4.5 

6.5 

26 

1,300 

15,000 

3,600 

190 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

:18 

4~6 

<20 

0.0088 
' 

0.0095 

0.12 

0,0085 
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TABLE 2-2 
Reservoir 2 

Sununary of Analytical Results of Floor Material Samples (Page 2 of 5) 

VolaU!e Hydrocarbons, EPA Methorl 1!020, rnglkg 

Benzene <0.1 <0.1 <0.1 <0. ! <O.l <0.1 

Ethylbenzene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Toluene <0.1 <O.l <0.1 <O.l <0.1 <0.1 

Xylene..~ I <0.1 0.42 <0.1 I <0.1 <0.1 <0.1 

Total Petroleum I-lydr<H:arbon.~, EPA Method 8015 Modlfl~d, mglkg 

C6·C12 <10 10() <10 <10 <10 <10 

C13·C22 <100 160 <100 <100 <100 <100 

C23·C28 <100 <100 <100 < 100 <100 <100 

SemivolaHie Hydrocarbons, EPA Method 8270, mg/kg 

2-Methylnapblhaleam <0.2 4.2 <0.2 <0.2 0.32 <0.2 

Acenaphlh~nc <0.2 0.37 <0.2 <0.2 <0.2 <0.2 

Anthracene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Denzo(a)anthracene <0.2 <0.2 <0.2 <0.2 
! 

<0.2 <0.2 

Ilenzo(a)pyrcnc <0.2 <0.2 <0.'2 <0.2 <0.2 <0.2 

Chrysene <0.2 0.18 <0.2 <0.2 <0.2 <0.2 

Dibutylphlhalate <0.2 <0:~ <0.2 <0.2 <0.2 <0.2 

Fluoranthene <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 

I 'FJuorentl <0.2 0.71 <0.2 <0.2 <0.2 <0.2 

Naphtltalcne <0.2 1.7 <0.2 <0.2 <0.2 <0.2 

Pbenantlncne <0.2 1.4 <0.2 <0.2 o.u <0.2 

1Pyrene <0.2 0,29 <0.'2 <0.2 <0.2 <0.2 

ExtrBcttlble Scmivolatile Hydrocarbons using TCLP, EPA Method 8270, mgfL 

Accnaphtltenc NA NA NA NA NA NA 

Fluorene Nil. NA NA NA NA NA 
Naphthalene NA NA NA JolA Nil NA 

Pltenanlllfene NA NA Nil NA Nt, NA 

Notes: < Indicates that compound w~s not delcclcd at specified deacction limil. 
NA 
TCLP 

Brmvn and Caldwell 
Project No. 1116 
e:lh!llllllll6\rcportiltable.2·2 

Not Analyzed 

"" Toxicity Characteristic Leaclling Procedure 

<O.l 

<0.1 

<0.1 

<0.1 

< 10 

<100 

<100 

II <0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

NA 
Nil. 

NA 

NA. 

<O . l 

<0.1 

<O.l 

<0.1 

<10 

<100 

<100 

<0.2 

0.19 

<0.2 

<0.2 

<0.2 

0.22 

<0.2 

<0.2 

0.24 

<0.2 

0.80 

0.32 

NA 
NIL 

NA 
NA 
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TABLE 2-2 
Reservoir 2 

Sununary of AnRlytical Results of Floor Material Samples (Page 3 of 5) 

Volatile Uydrocaruons, EPA .Method 8020, mglkg 

Benzene <0.1 o.n 1.1 < I <O.l <0.) 

Ethy lbenzene <0.1 5.6 8.1 4.5 <0.1 <0.1 

Toluene <0.1 l.6 4,3 4.1 <0.1 <0.1 

Xylencs <0.1 18 29 12 <0,1 <0.1 

Tolal Petroleum .l{ydrocarbom, EPA Method 8015 Modilicd, mglkg 

C6-Cl2 <10 780 1,100 1,200 <10 <10 

C13·C22 <100 13,000 23,000 9,800 <100 <100 

IC23·C28 <JOO 1,200 4,400 2,200 ~100 <100 

Sernivolatile Hydroc_arbons, EPA Method 8270, mg/kg 

2-MethylnaphllJalene <0.2 150 190 94 <0.2 <0.2 

Acenaphthene <0.2 i3: ~ 15 <30 <0.2 <0.2 

Anthracene <0.2 <10 11 <30 <0.2 <0.2 

Benzo(a)anlhracene <0.2 <10 24 <30 <0.2 <0.2 

Benzo(a)pyrene <0.2 <10 8.6 <30 <0.2 <0.2 

Chrysene <0.2 .15 39 <30 <0.2 <0.2 

Dibutylphthalatc <0.2 <10 <8' <30 <0.2 <0.2 

Fluoranthene <0.2 <10 .:;.8. <30 <0.2 <0.2 

Fluorene <0.2 15 24 <30 <0.2 <0.2 

Naphthalene <0.2 - 33 46 <30 <0,2. <0.2 

Phenanthrene <0.2 59 89 32 0,;28 <0.2 

Pyrene <0.2 ll Sl <30 <0.2 <0.2 

Extr~ctnblc SemivolatUe Hydrocarbons using TCLP, EPA Mellto~ 8270, mg/L 

Acenaphlllene NA 0.0068 0.0065 <0.005 NA NA 

Fluorene NA 0.0078 0.0059 <0.005 NA NA 

·Naphthalene NA 0.110 0.097 0.047 NA NA 

Phenanthrene NA 0.015 0.0099 <0.005 NA NA 

Notes: < indicates that compound wns not detected al specified detection liml1. 
NA 
TCLP 

Brown and Caldwell 
Project No . 1116 
t:\hmdl II! 6\rtports\t2hk.2-2 

<= Not Analyzed 
= Toxicity Characteristic Leaching Procedure 

<0.1 

<0.1 

<0.1 

<0.1 

<10 

<100 

<100 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0 .2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 l 

NA 
NA 

NA 

NA 

<0.1 

<0.1 

<0.1 

<0.1 

<10 

<100 

<100 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

NA 
NA 

NA 

NA 
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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, mglkg 

Benzene <0.1 <0.1 I .:;; 1 <0.5 0.75 <10 

Ethyl benzene <0.1 <0.1 1.0 1.3 5,2 <10 

Toluene <0.1 <0.1 d 0.60 8.1 12 

Xylenes <0.1 <0.1 5.3 3.4 24 54 

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

IC6·C12 <10 <10 1,400 no l,SOO 5,600 

IC13·C22 <100 o, <100 7,500 14,000 28,000 52,000 

lcz3-C28 < 100 I' <100 4,500 6,300 18,000 10,000 

SemlvolatUe Hydrocarbons, EPA Method 8270, mglkg 

2-Methylnaphthalene 0.36 <2 4'1 j4 370 520 

1 
Accuaphthene <0.2 <1 d d <30 40 

Anthracene <0.2 <'- <2 <3 <30 <30 

Benzo(a)anUtracene <0.2 <;l 2.0 <3 <30 <30 

Benzo(a)pyrene <0.2 <2 <:2 <3 <30 <30 

Chrysenc <0.2 2.4 t 2.1 <3 38 <30 

Dibutylphthalate <0.2 <2 <2. <3 <30 <30 

Fluoranthcnc <0.2 <2 <l <l <30 <30 

Fluorene <0.2 «:::2. 3.8 <3 31 42 

Naphthalene <0.2 <2 13 5,7 JZ 100 

1 

Phenanthrene 0.47 8.:1 9.2 8.8 140 140 

iPyrene 0.22 3.2 4.0 <3 S:l '61 

Extractable Semlvolalile Hydroc~rbons using TCLP, EPA. Method 8270, mg/L 

Acenaphthene NA NA <0.005 NA 1.1.0070 0.0094 

Pluorcne NA NA 0,0056 NA 0.0091 0,0087 

Naphthalene NA MA 0.053 NA. 0.13 0.090 

Phenanthrene NA NA <0.005 NA 0.013 0.010 

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

Brown and Caldwell 
Project No. 1116 
c:\hmd\1116\n:ports\t:>blt.2·2 

Not Analyzed 

= Toxicity Characteristic Leaching Procedure 

<0.1 

<0.1 

<0.1 

<0.1 

<10 

<100 

<100 

0.96 

1.2 

0.42 

0.40 

<0.2 

0.51 

<0.2 

0.22 

0.69 

<0.2 

2.4 

0.85 

NA 

NA 

NA 

NA 

<0.1 

<0.1 

<0.1 

<0.1 

< 10 

<100 

<100 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

NA 
NA 
NA 
NA 
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TABLE 2-2 
Reservoir 2 

Summary of Analytical Results of Floor Material Samples (Page 5 of 5) 

,$~N'P1tt.m i%t:t¥.\;~·~:~ :::·~•·E·~;·)i %tJ::~;pg:f;;; :B:~~~li~~:l\::0 :%r~}m];t;i! ~ww~fits;i;:::; ~·••Jg'!§Y:t#st:t:,01t~.v.~~J 
'volatile Hydrocarbons, EPA Method 8020, mg/kg 

Denzene <0.1 <0.1 <0.1 <0.1 1.3 0.59 

Elhylbenzene <0.1 <0.1 1.1 <0.1 5.9 2.8 

I Toluene <0.1 <0.1 0.15 <0.1 IO 4.7 
I 

1.8 <0.1 1 lxylenes J <0.1 <0.1 34 u 
. I 

I Total Petroleum Hydrocarbons, EPA Method 8015 Modified, mglkg 

C6-Cl2 u: < 10 240 < 10 

Cl3-C22 'I <100 < 100 3,600 <100 

I C23-C28 <100 < 100 1,800 < 100 

Scmivolatile Hydrocarbons, EPA Method 8270, mg/kg 

2-Methylnaphthalene <1 0.35 2.4 <0.2 

A~naphthene <2 <0.2 <1 <0.2-

Anthracene ~:2 <0.2 <! <0.2 

Benzo(a)anthracenc <2 <0.2 <l <0.2 

Benw(a)pyrene <2 <0.2 <l I <0.2 

Chrysene <2: <0.2 <J <0.2 

Dibutylphthalate <2: <0.2 <J <0.2 

F!uoranthene <2 <0.2 <I. <0.2 

I Fluorene <:2- <0.2 <1 <0.2 

Naphthalene <l <0.2 <l <0.2 

Phenanthrene 4.1 0.47 1.6 . 1' <0.2 

Pyrene 2.0 0.20 <1 <0.2 

IExlractable Semivolatlle Hydr(ICarbons using TCLP, EPA Method 8270, rng!L 

Acenaphthene NA NA NA NA 

Naphthalene NA ~A NA NA 

Phenanthrene Nil. NA NA 

Notes: < Indicates that compOlmd was not detected at specified detection !~it. 
NA Not Analyzed 
TCLP = Toxicity Characteristic Leaching Procedure 

Brown and Caldwell 
Project No. 1116 
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1,200 1,000 
i 

22,000 20,000 

4,500 I 3,000 

240 170 

2.l <20 

<20 <20 

<20 <20 

<20 <20 

<20 UJ. 

<20 <20 

<20 <20 

~ <20 

511 41 
Sl 81 

:20 27 

<0.05 0.007 

<0.05 <0.005 

0.016 0.077 

<0.05 0.0057 
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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. 

BackfiU 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 
CR WQCB mandated discharge limits specified in the WDR. The discharge limits are 
summarized below: 

WASTE DJSCHAHGE LIMITS 

CONSTITUENT 

ORGANIC COMPOUNDS 

Aromatic Volatile Organic Compotmds 
(EPA Method 8015, modified) 

benzene 
ethyl benzene 
toluene 
xylene 

Total Petroleum Hydrocarbons 
(EPA Method 8015, modified) 

c~ -c., 
Cu - Cn 
clH 

Polynuclear Aromatic Hydrocarbons 
extracted using the Toxic Characteristic 
Leaching Procedure (TCLP) 
(EPA Method 8270) 

Brown and Caldwell 
Proje<.)t No. 1116 
e:l/und\1116\repom\rq><>np'l) 

LIMIT 
(Jng/I<g) 

0.1 
2.9 
4.2 
1.7 

1,000 
10,000 
15,000 

Non-detect 
(mg/1) 
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Backfill soils were tested for compaction by Not"Cal Engineering, a third patty inspection 
company, as specified by Ralph M. Parsons Company, to verify that the backfill areas were 
compacted 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 acC<:lmplished 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 penneability cap. 

Soil Hydrocarbon Evaluation 

Berm soils were excavated, blended, placed, and compacted in thin lifts by the civil 
subcontractor. Soil samples were collected from throughout the area of fill placement. Samples 
were typically collected prior to compaction of fill soils. 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 
Project No. 1116 
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PARAMETER 

Total Petroleum Hydrocarbons 
(C~ ~ Cu) 

Aromatic Volatile Organic Compollilds 
(BTEX) 

Semivolatile Organic Hydrocarbons 

SAMPLING 
FREQUENCY 

Once/500 CY 

Once/1,000 CY 

Once/1,000 CY 

One soil sample representative of every 500 cubic yards of blended benn material was 
collected for analysis. Each sample was analyzed for TPH by EPA Method 8015 Modified with 
results repotied in ranges C13 to C22 and ~3 to ~8• Each sample was also ana1yzed for aromatic 
volatile organic compounds by EPA Method 5030/8015m with results reported as both TPH in 
the range of C6 to C12 and BTEX. Laboratory test results for BTEX were received at twice the 
freguency specified in the WDR's, as approved by CRWQCB personnel. 

One sample representative of every 1000 cubic yards of berm 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 Collection 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 san1ple sleeves. Samples were collected by driving the core sampler into the soils using a 
hand~driven slide hnnuncr. The sampler was then extracted, 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 (bottom 3-inch sleeve) was sealed 
at each end with a Teflonn1 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 
Project No. 1116 
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Soil samples to be analyzed for scmivolatile 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 a labeled, pre-cleaned, laboratory approved, 4-oz glass jar; tightly packed; and 
scaled with a TeflonTM lined threaded cap. 

Sample collection was conducted using Level D personal protective equipment including 
Nomex1M 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 LiquinoxTM and water solution and 
double rinsing with distilled wuter. 

A unique chronologie sample identification (ID) munber was assigned to each sample at 
the time of sample oollection, This ID number was marked on the sampling container at the time 
of sample collection, 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 \mcertainty 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 (i.e., 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, w1ique 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 sumdard chain of custody procedures. 

All pertinent field activities were recorded in a daily logbook. Entries included date, time 
of day, weather conditions, attending personnel und subcontractors, sampling locations and field 
observations. A generalized sample location map, showing all sample locations and 
corresponding sample numbers, was filled out in conjw1ction with the daily logbook, 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 wen~ reported as: Benzene, 
Toluene, Ethylbenzene, Total Xylenes (BTEX); and Total Petroleum Hydrocarbons (TPH) for 
carbon chains ranging from c6 to c,2. 

Laboratory testing for semi volatile hydrocarbons was performed by EPA Methods 80 15m 
(modified for diesel-range hydrocarbons) and 8270. Results for EPA Method 8015m were 

Brown and Caldwell 
Project No. 1116 
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reported as TPH for carbon chains ranging from C13 to Cn and Ct3 to ~8 • 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 semi volatiles using 
the Toxkity Characteristic Leaching Procedure (TCLP). 

Final laboratory test results representative of bacl<fill soils placed in Reservoir 1 and 
Reservoir 2 are summarized on Table 3-1 and Table 3-2, respectively. The complete TPH and 
BTEX anaJytical 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 dntm rollers in several passes to 
assure a compaction of 90% of maximum dry density. 

After every two feet ofbaclctill the soils were sampled and tested for compaction to verify 
that i:he 90% compaction had been achieved before placing the next lifts . 

Tlte 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% 
compaction for road surfaces. 

Sample Collection Procedures 

As per project 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 to 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 Dl556-82 and 
by the Drive Tube Method ASTM D2937. 

Laboratory Analyi!is 

The maximum density of the backfill soils was obtained by the laboratory standard ASTM 
01557-78 and the field in-place density tests were determined in accordance wHh ASTM D 1556. 
The results were reported as: grade taken at, percent moisture, density (lbs/cu. ft.), relative 
compaction, soil type and location . 

Brown and Coldwell 
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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 I. 

Final Grading 

After backfill of the reservoirs was complete, a low penneabitity 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. 

Brown and Caldwell 
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SEVENTH LIFT (38-39 FEET} * ~. ·~·· .. === 
SEE: FIGURE 3· 1.5 AND 3·1. 7 

- - II .. 
SIXTH LIFT (37-38 FEET) 

FIGURE 3-1.6 ~ 
FIFTH LIFT (36-37 FEET) . ~ . _ . . . _ _ -.. · · _ .. ~ - - -- __ ..., 

FIGURE 3-1 .5 . · ... _...._ ~- _ A 
-- ..,.. _. - --- --.:-""..-) 

FOURTH LIFT (35-36 FEET) 
FIGURE 3·1.4 

- - - L:--- - ----- - ---:-..-
~-s--- -----

~<~ THIRD LIFT (34·35 FEET) 
FIGURE 3·1 .3 

~.-==· <:? SECOND LIFT (33-34 FEET) 

-~=====-~====~::;;:- ::· :_:::::· ::~:::..- · FIGURE3·1.2 c: ;;::3~ F!Asr,;~\j~~2;~;EET} 

w~N 
-E s 

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 I pROJECT NlA.IOVl 

I B 9-~2-~ wIN 11~6~2: RESERVOIR 1 
FILL PLACEMENT SCHEMATIC 

I J~_S_v~-~-~._~_AL_~_a_JV_N,_A_E __ L __ L--~[~-"-~-~ ---15_2_~~-N:~~-:_~~-~-~~-tf_~_£_~_i~_~~-~J_A_Ro ______ .__N_o_r_ro __ sc_A_L_E~~F-;_~_~-E~ 



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 "8" REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

OAT£ PftOJ ~CTNW-B£11 

RESERVOIR 1 
FIRST LIFT (32-33 FEET) 

9-12-95 1116-20 

BROWN AND 

CALDWELL 
IRVINE, OAl.IFORNIA 

P~JECT 

LOCATION 
UNOCAL CARSON REFINERY 

1520 EAST SEPULVEDA BOULEVARD 
CARSON, CALIFORNIA 

NOT TO SCALE 
FIGURE 

3-1.1 
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TABLE 3-1 
Reservoir 1 

Summary of Analytical Results for Fill Soils (Page 1 of 6) 
First Lift 

Approximately 32 to 33 Feet Above Mean Sea Level 

Notes: < lndicates that compound wu ooc detected at specified detection limit. 
N/A = Not Applicable 
WDR "' Waste Discharge RequirementS 
TCLP ., Toxicity Ch~r;J~teristlc Leaching Procedure 
1 Tile WDR limil is equal to ZO times the Practical Quantification UmiL Samples with semlvolatile concentrations above 

this value wen: submitted for analysis using t11e TCLP extrac~on and EPA Mcthud 8270. 
1 (t02 mg/L is the Prncdcal Quanlilication Limlt for the~e constituents. 

Brown and Caldwell 
Project No. 1116 
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SECTIONS DESrGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION 

ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC 
YARD QUANTITIES OF FILL. 

SUBSECTIONS FURTHER DIVIDED BY A DOTT~D LINE AND DESIGNATED 

WITH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTITIES OF 

APPROXIMATELY 5000UBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

1116-20 

BROWN AND 
CALDWELL P»>JEOT 

lOCAiK>N 

RESERVOIR 1 
SECOND LIFT (33-34 FEET) 

UNOCAL CARSON REFINERY 
1520 EAS'f SEPULVEDA BOULeVARD 

CARSON, CALIFORNIA IRVINE, OALII"ORNIA 

II 

FIG URI: 

3-1.2 
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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 J?cet Above Mean Sea Level 

No~s: < lndicatos that compound was not der.ecttd at specified detection lrmit. 
NIA "' Not Applicable 
WPR = Waste Discharge Requirements 
TCLf> "' Toxicity Characteristic illchlng Procedure 
1 1l~e WOR lhnit is equal to 20 tirnts lhe Prnctical Quantification LimiL Samples with semi volatile co~entralions ahove 

this value were submitltd for analysis using the TCLP extraction and EPA Method 8270 . · 
' 0.02 mg/L is the Prncdcal Quantification Limit for these constituenlS. 

Brown and Caldwell 
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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 DESIGNATED 
WITH A LOWER CASE nA" OR •an REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PUf:tPOSES ONLY 

DATE PA<)JECTIIWI'ffi 

9·12-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE , CALff'!'OANIA 

PFY.>JECT 
LOOA'OON 

RESERVOIR 1 
THIRD LIFT (34·35 FEET) 

UNOCAL CARSON REFINERY 
1520 CAST SEPULVEDA BOULEVARD 

CARSON, CAI.lf'ORNIA 
NOT TO SCALE 

FIGURE 

3-1.3 
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Notes: 

TABLE 3-1 
Reservoir 1 

Summary of Analytical Rr.sults for Fill Soils (Page 3 of 6) 
Third Lift 

Approximately 34 to 35 Feet Above Mean Sea Level 

< lndkat<.s U>al COJTI!I<lUOO was oot detected at spedfied detection limll . 
N/A ; Not Appll~.able 
WDR D Wa<te Di~harge RoqulremenlS 
TCLP a Toxicity Clmacterlsllc Leaching Pcocedure 
' 'file WDR limit is cqll<!\ 10 'l() lirnes tlw Prac\ic.>l Quallliflcation Lim'lt. Samples with semi volatile concenlratioo\5 above this 

value were !Ubmilled for analysis using t11c TCLP cxtra<:tion and EPA Me!l10d 8270. 
1 0.02 rngiL is the Practical Quantification Limit for these constltuen!.l. 
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b a 

b "' SE 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 ftA" OR "B" REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

DATE P/IC>.J EOT t/UoiBEil 

9-11-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE, CALIFORNIA 

PROJECT 
LOCATIOII 

RESERVOIR 1 
FOURTH LIFT {35-36 FEET) 

UNOCAL CARSON REFINERY 
1520 EAST SEPULVEDA EJOULEYARD 

CARSON, CALIFORNIA 
NOT TO SCALE 

FIGURE 

3-1.4 
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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 

Notes: < Indicates !hat compound wa~ not detected at sp<:cified dtttction limit. 
NIA "' Not Applicable 
WDR - Waste Discharge Requirements 
TCLP = Toxicity Characteristic Leaching Procedure 
1 The WDR limit is <qual to 20 times the Practic~l Qu~ntlticMion Limit. Samples with scrnivolatilc c<mccnlnlrions above 

this valtJe were submhted for ~nalysis using the TCLP e~tracrion and lll'A Method 8270. 
1 0.02 mg/L is the Prnctical Quantificalion Llmlt for these constlluents. 
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SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNtO DIRECTION 

ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC 

YARD QUANTITIES OF FILL. 

SUBSECTIONS FURTHER DIVIDED BY A DOTIED LINE AND DESIGNATED 

WffH A LOWER CASE "A" OR "B" REPRESENT FILL QUANTffiES OF 

APPROXIMATELY 500 OUBIO YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

DATE PROJECT~I4W~EII 

RESERVOIR 1 
FIFTH LIFT (36-37 FEET) 

9-12-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE, CALIFORNIA 

Pl"lOJE<lT 
lOOAWH 

UNOCAL CARSON REFINERY 
1520 EAST SEPULVEDA BOULEVARD 

CARSON, CALIFORNIA 
NOTTOSCALE 

FIGURE 

3-1.5 

• fl 
I 
I 
I 
I 
I 
I 
I 

--
1 
I 
I 
I 
I 
I 

tl 
I 
I 



·I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
le 
I 
I 

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 

< lr.dkates that wmpoond Wll! not d<!cx:lcd at>p<eiflcd delection limi!. 
N/A - NOl Applicable 
WDR p Was~ Discharge Requirements 
TCLP = To~lctty Cham!edsllc ~hing Proct<Jure 
1 The WDR limit 1.1 "'lu>lto 20 times !he PractkM Quandfication Limit. Samplt-1 with !tmivol~ulc oooc.cntratioru BOove this vaJuc 

wm submilled (or analyah using th~ 'TCLP t.\lratlion nnd EPA Method $270. 
' 0.02 mg/L lithe P~ Qu211tification Limn for tll<4c constirucn~. 

indiCSitS the u:poncd test result was obtained from omalysis of the sample reponed ~!ow in the Scmivolatile 'TOI<ll Peuok<Jm 
HydrOC3/bon-; column. 

Brown and Caldwell 
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EAST HALF OF RESERVOIR 

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 

DATE PROJECTNLLIIIDI 
RESERVOIR 1 

SIXTH LIFT (37-38 FEET) 
9-12-95 1116-20 

BROWN AND 

CALDWELL 
IRVIN!;, CALJFOI'INIA 

lJNOCAL CARSON REFINERY 
162() EAST SEPULVEDA BOULEVARD 

CARSON, CAliFORNIA 
NOT TO SCALE 
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TABLE 3-1 
Resenoir 1 

Summary of Analytical Results for Fill Soils (Page 6 of 6) 
Sixth Lift 

Appl'oximately 37 to 38 Feet Above Mean Sea Level 

Notes: < Indicates mat compound was not detetted at SJ>«ificd d~tection JlJ\UI. 

NIA = Nut Applicable 
NA = Not Analyzed 
WDR = Waste Discharge Requi[l)ments 
TCLP "" To~icity Cha.racterillic t-eaching P!'IXedurc 
1 The WDR limit is equal to 20 times lhe P"-ctical Quantif~ation Limit. Samples wiU1 sem.ivolatllc c<Jrn;entrations above 

!ltis value were submined for analysis using the TCLP extmc!ioJ\ and EPA Method 8270. 
1 0.02 mg/L is lh<> Practical Quantification Limit for these constltuent5. 

Brown and Caldwell 
Project No~ 1116 
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SEE DATA FOR 
EAST HALF OF 

FIFTH LIFT 
(36·37 FEET) 

EAST HALF OF RESERVOIR 

AT ROUGH FINISHED GRADE 

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

FOR CONCEPTUAL PURPOSES ONLY 

DATE PROJECT NWIIER 

9-12-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE, CALlf'OI'lNIA 

PfiOJ~cr 
lOO.O.'OOtl 

RESERVOIR 1 
SEVENTH LIFT (38-39 FEET) 

UNOCAL CARSON REFINERY 
1520 EAST SEPULVEDA BOULEVARD 

CARSON, CALIFORNIA 
NOTTOSCALE 

'I I 

I 
I 
I 
I 
II 
I 
I 

--
I 
I 
I. 
I · 
I 
I 

fl 
I 

FIGURE I 3-i .7 ' 
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SEVENTH LIFT (37·38 FEET) 
FIGURE 3-2.8 

SIXTH LIFT (36-37 FEET) 
FIGURE 3-2.7 

FIFTH LIFT {85-36 FEET) 
FIGURE3-2.6 ~ 

FOURTH LIFT (34·35 FEET) 
FIGURE 3-2,5 

FIRST LIFT (30-32 FEET} 
FIGURE 3-2.3 

(WESTSIDE) 

9-12-95 I 
pllOJECT HWiltA 

1116-20 

BROWN AND 

CALDWELL 
IRVINg, CAI.IFOANIA 

PFIOJECT 
lOCATKlN 

FIRS! LIFT (30-32 FEET) 
FIGURE 3·2.2 

(EASTSIDE) 

w---=---N 
S _____-- ··~ E 

NOT TO SCALE 
FOR CONCEPTUAL PURPOSES ONLY 

ELEVATIONS REPORTED AS 
FEET ABOVE MEAN SEA LEVEL 

RESERVOIR 2 
FILL PLACEMENT SCHEMATIC 

UNOCAL CARSON REFINERY 
1520 EAST SEPULVEDA BOULEVARD 

CARSON, CALIFORNIA 
NOT TO SCALE 

FIGURE 

3-2 
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a N 

a 

b I 
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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 DESIGNATED 
WITH A LOWER CASE "A" OR "8" REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

OAtt 1'1\0JECT Nl.l.WiiR 

9-12-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE , OALIFORNIA 

RESERVOIR 2 
FIRST LIFT~ WEST SIDE (30-32 FEET) 

UNoCAL CAHSON REFINERY 
1520 EAST SEPULVEDA BOULEVARD 

CARSON, CALIFORNIA 
NO"T TO SCALE 

FIGURE 

3-2.1 
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Notes : 

TABLE 3-2 
Reservoir 2 

Summary of An~lytical Results for FiJI Soils (Page 1 of 8) 
First Lift · West Half 

Approxjmatcly 30 to 32 Feet Above Mean Sea Level 

< lndlcatc.s lh:U compound was not d<leatd at specitic.l dct«~ion lin> I!. 
NIA m Not Applk•blo 
WDR = Waste Dis.harge Requlrancni.S 
TCIP - Toxltlty CbaamriHic la<l1ing l'tocc<lure 
1 The WDR limit Is equal to 20 tim•~ the Prae~i~l QuantllicationUrnil. Samples with semivo!atilc conccntralionsabovelhis value W'l< 

•ubOiiltcd for analysis using the TCLP utr•<Jion 2nd llPA Mclhod 8270. 
' 0.0'1 mg/l iJ 11\e Pr><ti~! Quallllf<U tion Urnit for tl1m C<>nstiru<tlll. 

Brown and Caldwell 
Project' No. 1116 
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N b 

a 

w 

a 

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 •s• REPRESENT FILL QUANTITIES OF 

APPROXIMATELY 600 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

PnOJ &OTH\.IJil£A 

9-12-95 1116·20 

BROWN AND 
CALDWELL 
IR V INE, C ALff'ORNIA 

PIPJECT 
lOCATlON 

RESERVOIR 2 
FIRST LIFT· EAST SIDE (30-32 FEET) 

UNOCAL CARSON REFINERY 
1520 EAST SgPULVGDA BOULEVARD 

CARSON, CALIFORNIA 
NOT TO SCALE 

FIGURE 

3-2.2 
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Not<.>: 

TABLE 3-2 
Reservoir 2 

Summary of Analytical Results for Fill Soils (Page 2 of 8) 
First Lift • East Half 

Approximately 30 to 32 Feet Above Mean Sea Level 

< lll<lkatt~ thai rom pound \\"aS not dtle.:tw at "')eciliw dete<:tion limlt. 
NIA ~ Not Applioablc 
WDR ~ Wa.otc Dhchargc R<>1uir<J001ts 
TCLP ~ To>icity CluiBtlc•istic Ltad\ln$ Pmc<dure 
' The WDR limitls equal to 20lin1t$1ht Pra(liC~I Qu•nlitieatlonlimit. Stlltpl<S with scmJYohlile con<entJOtion)abo>elhin•lu• were 1ubmi<t<d 

for analyai-1 using the 'lx:LI' ewac!loo and I!PA Mtthod 8270. 
1 0.02 m¥/L i! the P!1Ciical Quantif!Cition Umh (or those corntitu<lliS. 

Brown and Caldwell 
Projcl;( No. L 116 
c:\hnxl\ lll6\roports\tab!e.3·2 
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DATE 

9-12-95 

' ' 

a 

NW 
' ' 

sw 
alb 

' 

b 

' ' ' ' ' ' 

a 
N 

I 

c 
alb 

s 
alb 

b 

NW NE 
alb alb 

SW SE 
alb alb 

EACH SUBSECTION REPRESENTS 
APPORXIMATIJ'LY90<l CUBIC YAROS. 

KEY FOR SEMIVOLATILE 
HYDROCARBON TESTING 

SECTIONS DESIGNATED BY BOLO 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 "8" REPRESENT FILL QUANTITIES OF 

APPROXIMATELY 500 CUBIC YAROS. IN ALL SECTIONS EXCEPT 

NORTH (N) AND NORTHWEST {NW), •N AEAESENTS THE LOWER 

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

FOR CONCEPTUAL PURPOSES ONLY 

Pf\OJ I;CT IIW&FR 

1116-20 

BROWN AND 
CALDWELL 

PAOJEGT 
lOCATlotl 

RESERVOIR 2 
SECOND LIFf (32·33 FEET} 

UNOCAL CARSON AEFINEAY 
1620 EAST SEPULVI::DA BOULEVARD 

CARSON, CAL!l'ORNIA 
NOT TO SCALE 

IRVINE, OA\.IFORNIA ' 

I 

el· 
I 
I 
I 
I 
I 
I 
I 

Ill 
I 
I 

,. I ,, 
! 

I 
I 
I 

fJ} 
I 

ri 

FIGURE ' 

I 3-2.3 



I 

• 
I 

I 
'I 
I 

• I 
I 

NDit$ : 

TABLE 3~2 
Reservoir 2 

Sununary of Analytical R{'.Sults for Fill Soils (Page 3 of 8) 
Second Lift 

Approximately 32 to 33 Feet Above Mean Sea Level 

< llldl<a!es lh.u comp<rJod W&.< 001 dol~ol ot ap<><lllol dt~U<lon Umll. 
Nil\ ~ Nol ApPiiC<Ible 
WDR ~ W•ne Disclulgo R«juirtrn<nU 
TCLI' " Tod~ity Chauetzrt.tl< ~cblng P<o«dure 
1 The WDR II mil Is equ>llo 10 tim,. the P~•CII<>I Q\Uilliroulion Umil. Samples with scmlvolalile oonwllralioru abovelhl< value """' •ubmltt<d for illlll)1b using fix: TCI.r c•lrtUiQn 

aoo EPA Mttbod 8;!70. 
' 0.02 mg/L is lhe Prauic.I Quil!lti r><moo Limit for these eonstio:wu. 

Brown and Caldwell 
Project No. 1116 
e:\hmd\lll6\r~poru\tabk3 ·2 
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b a N b a 
' ' ' NW NE 

' ' ' I 

a ' I 
b ' I 

' a I 

' ' / 

' I 

' ' ' c / ---- --r ' I ' I ' I ' I b ' I ' a r ' b I ' I ' I ' 
sw I SE I 

I 
I 

b a s b a 
I 

I 

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 DOTIED LINE AND DESIGNATED 
WITH A LOWER CASE "A" OR "8" REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

DATE Pl10JECTtlW8EII 

9-12-95 1116·20 

BROWN AND 
CALDWELL 
lAVlNE, OALJf;"OI1NIA 

POOJEVT 
lOCATlOII 

RESERVOIR 2 
THIRD LIFT (33-34 FEET) 

--
UNOCAL CARSON REFINERY 

1520 EAST SEPULVEDA BOULEVARD 
CARSON, CALIFORNIA 

NOT TO SCALE 
FIGURE 

3-2.4 
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TABLE 3·2 
Reservoir 2 

Snmmary of Analytic.al Results for Fill Soils (Page 4 of 8) 
Third Lift 

Approximately 33 to 34 Feet Abov~ Mean Sea Level 

N<><e.~: < lndlcltu !hal compound wu not de!<eted at spe<ifioJ dm~tlonllmlt . 

N/A n No< App!ltobl• 
WDR tt W~t< Dl!chlJ):< Requlremwu 
TCLP • Toxicity Ch.mc~tristi< Le;Klting Pr<>«du~ 
1 The WDR llmhl• cqu.ll to 10 limo.~ !he f'taC(ical Qu>ntlO<otion Umh. Sampl.,. with ><mivolalile ooncentra.tlons >bove this v>lue W<Jc submlu«l fo1 w.i)"•l• u<i~g the TCLP o.tmtion 

and EPA Method 8270. 
' 0.01 m)liL. I• lh< Pra<:li<>l Qulntlflwlon Lhnlt for lhm rorutll\ltots . 

Brown and Caldwell 
Project No. 1116 
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OATE 

9-11-95 

I 
I 
I 

b a N b a 
' " ' , 

' I 

NW NE 
' , 
' I / 

' 
I / 

b a ' 
I I 

' 
/ , 

' il / I 

' 
/ I 

' " I 

' 
, 

/ 

' c / 

/ ' / " ' I / ' / / 

' I / 

b ' " 
/ ' a I I 

' b I " ' " 
/ 

' I I ~ 

' sw SE 

b a s b a 
t 
I 

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

SUBSECTIONS FURTHER DIVIDED BY A DOITED LINE AND DESIGNATED 

WrTH A LOWER CASE "A' OR "B' REPRESENT FILL QUANTITIES OF 
APPROXIMATELY 500CUBIO YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

PR¢J£OfllWPER 

1116-20 RESERVOIR 2 
FOURTH LIFf (34-35 FEET) 

FIGURE 
BROWN AND 
CALDWELL 
rAVINfi CALIFORNIA 

POOJECY 
LOCATX>II 

l.JNOCAL CA8SON R!OFINEt\Y 
1620 EAST SEPULVEDA BOULEVARD 

GARSON. CALIFORNIA 
NO"T TO SCALE ' 5 3-2. 
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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 

< lr.diwu t1ut comj>(<lnd wa• not ddeaod "'•ptdfit<l dutction llmh. 
NIA = N01 Applicable 
WDR ~ WlJit Dl~h>si< Rrquicemeots 
TCLP = Toxici!)' Clw>e~ut.tic L<><:hin2 Pro:odu<t 
' 'The WDR llmll i! e<j\UJIO 20 tlnlu lilt P""'tlc>l Q.J o.ntlfico!ion limit. Sarnplu wilh mnlvol&lile <ooe<otrttloru above thl< vJJuc Wtt< !Ubmiu<d foe lll>l)'Ji5 osing the 'TCLP extroelioo 

Md EPA MothO<l8270. 
1 0.02 mg/L Is the Pro<tle>l Quantification Limit for these coi\JtliU<nt•. 
• Sample numb<r• 256-2.SB ard l38·2·S •rc ctp<ueoWire the mt tnd W<Jt tw,·...,, '"p<ctlvety, of l>o<h the <0\Jth >rid anler $001ioru. 

Brown and Caldwell 
Project No. 1116 
e:\hmd\lll61ttports\Jn~k3 · 2 
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9-12-95 
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sw 
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I 
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a 

' I 
I 

, 
I 

NE 

b 

~ SOUTHEAST SECTION AT 
ROUGH FINISHED GRADE 
FOLLOWING FOURTH UFT 

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

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

FOR CONCEPTUAL PURPOSES ONLY 

PROJEcT NW.SEI\ 

1116·20 

PnoJ£Cl
lOCAll<".>ll 

RESERVOIR2 
FIFTH LIFf {35-36 FEET} 

FIGURE 
BROWN AND 
CALDWELL 
IRVINL' , CALIFORNIA 

UNOCAL CARSON REFINERY 
1520 EAST SEf'U I..VEDA BOULEVARD 

CARSON CALIFORNIA 
NOTTOSCALE 3-2.6 
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TABLE 3-2 
Reservoir 2 

Summary of Analytical Results for Fill Soils (Page 6 of 8) 
Fifth Lift 

Approximately 35 to 36 Feet Above Mean Sea Level 

< Indicates !hal oompoundwas not doteot«< at spooifkd oel«tion limit. 
NIA ~ Not Applicable 
WDR = W~•t~ Diwms• Requlr<mcnt! 
TCLP ~ Toticity Choract<risllc LeJcl!Jng Pra<»:!urc 
1 Tho WDR limit Is «JU>Ito 20 tim"' tho Practie>l QuantificoUon Limit. S~mple5 willl ~¢OIIYOlltile «>nccnuatlonsabovethh value were 

submlue<l for AA•Iysls using the TC!J> mr>.<tion an<! EPA Method 8270. 
' o.Ol mgiL Is lhe Prae~ical Qll~mific,~tion Lln11t for lhesc constituents. 
• Sample Numb<rs 2&6 an<1241 compri!C the rast an<l west halves, re'l'r.<:livcly, of tho N rul<l C Seeliom. 

Brown and Caldwell 
Project No. 1116 
c:\hm<l\1116\r<portsltable.3-2 

3-33 



b a 

NW 
' ' a ' ' ---N--

' ' ' ' ' EAST HALF AT \ 

; b ROUGH FINISHED GRADE ; 
/ 

" ' , 
a / 

/ , 
,I 

sw 
b s 

SECTIONS DESIGNATED BY BOLD OUTLINE AND ASSIGNED DIRECTION 

ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC 
YARD QUANTITIES OF FILL (EXCEPT FOR SOUTH SECTION (S), 
WHICH IS APPROXIMATELY 500 CUBIC YARDS). 

SUBSECTIONS FURTHER DIVIDED BY A DOTTED LINE AND DESIGNATED 

WITH A LOWER CASE "A" OR "8" REPRESENT FILL QUANTITIES OF 

APPROXI~ATELY 500 CUBIC YARDS. 

• FOR CONCEPTUAL PURPOSES ONLY 

~ 

9-12-95 1116-20 

BROWN AND 
CALDWELL 
IRVINE, OAl.IPORNIA 

PAOJECT 
l0CA110tl 

RESERVOIR 2 
SIXTH LIFr (36-37 FEED 

UNOCAL CARSON REFINERY 
1520 E":AST S~PULVEDA BOULEVARD 

CARSON, CALIFORNtA 
NOT TO SCALE 

FIGURE 

3-2.7 
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TABLE 3~2 
Reservoir 2 

Summary of Analytical Results for Fin Soils (Page 7 of 8) 
Sixth Lift 

Approximately 36 to 37 Feet Above Mean Sea Level 

Volatile HydrCH:arbonsand Volatlle Toto.! PeiTolcumHydr~rhons,EPA Method8015 Modified, mglkg 

Sampl< Nurol><r 299-2-'la 266-2-'lb 19S-2-NW :1 297-2-W 334-~·3b 319-2-3• 318·1·SW 

lltn1Cn<: <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

Elhylbenz<ne <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 

Totucnc <0.10 0.18 <0.10 <0.10 <0.10 <0.10 <0.10 

Xylrneo 0.39 0.84 <0.10 <0.10 0.12 <0.10 <0.10 

TPH C6-CI2 llO 39 .J -~9 . 36 ~s l~ 

ScrulvolatUc Total Petroleum Hydrocurb ous, EPA Method 8015 Modllied_, mg/kg 

S.mplc Numb!t 279-2-4 266-Z-4b 265·2-NW 277-2-W 320.2-Jb 319·2-3• 318-2-SW 

TPH C13-C22 180 1500 HOO <100 1100 J:l>l)~ 

TPH Cll-C28 5l0 610 <100 360 530 

SemlvolatUcHydrocilrbons,EPA Method 82.70, mg/kg 

.S.mple Number 299-2-<!a ,, 297·2·W 325-2-J 321-2-C 

2-Methyhuphthllene <$ <5 <~ ~s 

Act.aphtlt<nt .;;5 <5 <' <:S 

llnlhntctnc <.S <S <l <5 

Bcnw(a)•ntlu•cene d <.S <5 ·<l 
Chrysme <} <S <5 <~ 

Dib"lylj>hlhalllt <.1 <5 <5 <5 

Ftuoranlh<:ne <~ <5 <5 <:S 

Fluort'Il<; <i <$ <S <~ 

N•~hllulcnt <S -<$ <5 <:S 

PhellAiltlorent 9.0 <S <' <~ 

Pyrcoe 5.3 <~ <' <~ 

Not~ : < Indicates that compound wu not dtu<to.i11 •p..:lfio.i dct«lion llmil. 
NIA - Not AppUcable 
WDR = Wa.uo Disdlarge Rcquir<m<nl-1 
TCLP - Toxidty Chantcl<rhtic LuchinB Pr<>«dure 

0.1 

2.9 

4.2 

) .7 

1,000 

10,000 

15,000 

NIA 

141, 

141 

141 

141 

NIA 

14 1 

14 1 

141 

141 

14 1 

' The WDR limit Is tQUII to 20 timt~t~e Puctical Qullltific.Jtion limit. Samples with ocmivolatile co»<:entratioonb<ll"t this value were 
. •ubmiuro for ooolysls using the TCIJ> utuction and EPA Mclilod 8270. 

' 0.02 mgJL is the Pcatlic.tl Quantif>ealion Umll forth= coNtllllcn~ . 

Brown and Caldwell 
Project No. 1116 
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OATE 

9·12-95 

' ' \ 
NW 

' 
a 

b 

\ 

' ' ' ' ' ' ' ' 

a 

- - - N- ~ 

b 

ALL OTHER AREAS A I 
ROUGH FINISHED GRADE 

SECTIONS DESIGNATED BY BOLD OlTTLINE AND ASSIGNED DIRECTION 

ABBREVIATIONS ARE ROUGHLY REPRESENTATIVE OF 1,000 CUBIC 

YARD QUANTITIES OF FILL (EXCEPT FOR NORTH SECTION (N) , 

WHICH IS APPROXIMATELY 750 CUBIC YARDS). 

SUBSECTIONS FURTHER DIVIDED BY A DOTIED LINE AND DESIGNATED 

WITH A LOWER CASE "A" OR 'B" REPRESENT FILL QUANTITIES OF 

APPROXIMATELY 500 CUBIC YARDS. 

FOR CONCEPTUAL PURPOSES ONLY 

' PROJECT Nlt.4D£n 

1 1116-20 

BROWN AND 
CALDWELL PAOI£CT 

l OCJI1101l 

RESERVOIR 2 
SEVENTH LIFT (87-38 FEET) 

UNOCAL CARSON REFINE:RY 
1520 EAST SEPULVEDA BOULEVARD 

CARSON, CALifORNIA I I FIGURF. 
NOT TO SCALE 3 -2.S 

IRVINE , C ALIFORNIA 

-------------------~---~-~ .. - --- --··-- . - - ·- -
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Notes; 

TABLE 3-2 
Reservoir 2 

Sunmtary of Analy1ical Results for Fill Soils (Page 8 of 8) 
Seventh Lift 

Approximately 37 to 38 Feet Above Mean Sea Level 

< lodiC.Uei th1t tomp<>vll<l ,.., not de luted st>pt<lfied dettttion limit. 
N/A K Not Appli~ble 
WDR = W!Slt Dlscharae RequlrCnl¢11ts 
TCLP ~ To~ldty Chm<ttrlllle welling P1oceJure 

: · :· .:::.: 

· .. .. ·· 

1 The WDR lim ills rquallo 20 timeJ the PC3olico1 Quantilic.11~on Limit. Sm~plcs wilh scmlvolaJilt con<enlrationubovc this value were 
submint<l for analy•LI UJ!ng the TCLP <xU action and I! I' A Method 8210. 

1 0.02 mg/L l< the Prscli<•l Qu~llli!ieolion l..imil lor these consmurnls. 

Brown and Caldwell 
Project No. 1116 
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CHAPTER 4 

LOW PERMEABILITY CAP CHARACTERIZATION 

As required by the WDR's, a low penneability cap was placed inside the reservoirs on 
top of the blended backfill. This cap was sampled and tested by the Falling Head method to 
verlfy compliance with WDR limits of lxlO.,~ em/sec. 

Cap Installation 

The low permeability cap was installed with imported clay that was tested for permeability 
below the WDR Hmit. Two different somces were used to supply the acvepted 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 tlU'ee 
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. 

Laboratol'y Analysis 

The coefficient of penneability was detennined by the Falling Head Test Method ASTM 
D5084 and reported in em/sec. 

The penncability coefficient results obtained were as follows: 

Reservoir 1 - sw quadrant 2.48 X 10'7 

SE quadrant 2.86 x 10·7 

NE quadrant 5.73 x 10·' 
NW quadrant 9.99 X I o·· 

Reservoir 2 - sw quadrant 2.1 0 X 1 o·' 
SE quadrant 1.48 X l o·? 
NE quadrant 3.33 X I 0'7 

NW quadrant 1.32 X 1 0'1 
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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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CHAPTERS 

SHELL OIL COMPANY CLOSURE STATEMENT 

REGISTERED GEOLOGIST1S CERTIFICATION 

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

Date 
Registered Geologist ~ 

FACILITY OWNER/OPERATOR CERTIFICATION 

I certify tmder penalty of Jaw that this document and all attaclunents were prepared tmder my 
direction and supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the infonnation 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. 

T.E. Minton, Plant Manager 
Carson Plant 
Shell Oil Company 
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