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SECTION ONE

INTRODUCT ION

The following report describes the purpose, background, field

methods, analyses and results of an investigation performed by

ERM-West for the U.S. Navy. The investigation was performed at the

NAS Naval Exchange (NEX), Alameda, California (Figure i-i), during

the weeks of January 26 and February 2, 1987. The objectives of this

investigation were to characterize the soil and groundwater at the

Naval Exchange gas station and to identify and assess contamination

_y petroleum hydrocarbons. Recommendations are provided for

additional investigation and site remediation.

BACKGROUND

The soil and groundwater investigation at the Navy Exchange was

initiated at the request of the Western Division Naval Facilities

Engineering Command, following the detection of petroleum product in

an excavation adjacent to the Navy Exchange gas station. The station

currently uses three of four underground gasoline storage tanks.

There are also two abandoned underground gasoline storage tanks that

were formerly used by the station. In addition, an underground waste

oil tank and an underground solvent tank are located at this

facility. The placement of these tanks is illustrated on Figure 1-2.
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FIGURE 1-1. Site Location Alameda Naval Air Station.
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PROJECT GOALS

The goals of this investigation were:

i) To install between 12 and 18 borings at the facility to

characterize subsurface soils;

2) To collect subsurface soil samples from the borings for

analysis of total petroleum hydrocarbon (THC) and benzene,

toluene, and xylene (BTX);

3) To install monitoring wells in a maximum of six borings to

collect samples of shallow groundwater for BTX analysis;

4) To collect surface and shallow soil samples from selected

locations adjacent to a concrete pad on which a transformer

was formerly located and to analyze the soil for PCBs; and

5) To interpret the results of the investigation and to

provide recommendations for further investigation and site

remediation.

REPORT FORMAT

Section Two of this report describes the field investigation

that included installation of borings and wells, and collection of

samples. Section Two also outlines decontamination and safety

protocol.
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Section1_hree presents the results of the field investigation

and the laboratory analyses for total petroleum hydrocarbons;

benzene, toluene and xylenes; and PCBs. In addition, interpretations

of these data are presented. Conclusions and recommendations are

presented in Section Four.

1-3



SECTION TWO

SUMMARY OF FIELD INVESTIGATION

Seventeen borings were installed at the Naval Exchange gas

station during the weeks of January 26 and February 2, 1987. Soil

samples were collected from all borings. Three of the borings were

subsequently completed as groundwater monitoring wells from which

water samples were collected. This section summarizes the safety,

decontamination, well installation and sampling methods employed

during the field operations at the gas station.

SAFETY PRECAUTIONS

Routine, on-site safety precautions were observed at all times

during boring and well installation. These included full body

coverage with disposable tyvek suits, steel-toe PVC boots, and vinyl

gloves. A first aid kit and an eye wash bottle were available during

field work. Prior to project initiation, all on-site personnel were

informed as to the potential hazards involved with the investigation.

All work was performed at the site without incident.

DECONTAMINATION

Prior to initiating drilling each boring, all drilling and

sampling equipment was steam cleaned. All Shelby tubes and brass

tubes for sample collection were steam cleaned prior to use, and

clean Teflon film and plastic caps were used to seal the exposed ends

of soil samples.
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The bai_ used for well sampling was steam cleaned at the

beginning of the job and cleaned with Alconox between wells. A

triple rinse with deionized water followed washing, and the rope on

the bailer was replaced after each well.

BORING AND WELL INSTALLATION

Seventeen boring locations were selected at the gas station to

characterize the subsurface soils and determine the occurence of

contamination in the area. After collecting soil samples, three

borings were completed as wells to monitor shallow groundwater. The

locations of the borings and wells are illustrated on Figure 2-1.

Boring Installation

The locations of the 17 borings at the gas station were selected

to characterize the occurrence of soil contamination around the

solvent and waste-oil tanks, the abandoned gas tanks, and the

operational gas tanks. Borings were located immediately adjacent to

the tanks and at a distance away from the tanks in the downgradient

direction of groundwater flow.

Borings B1 through B4 surround the concrete slab over the

abandoned underground gasoline tanks. Several attempted borings were

aborted around this cap near locations B2 and B3. Near location B2,

the boring was terminated at a depth of about 2 feet when a 2-inch

pipe was encountered. Free product flowed with groundwater into this

boring from below the concrete footing. Gasoline accumulated on the

groundwater to a thickness of about 2 inches. This product was
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pumped from-_e hole prior to backfilling with sand and cement.

Product was not detected in boring B2, which was located

approximately three feet away.

Three borings were attempted near location B3 before a

successful boring was completed. Augering was aborted in the first

three attempts due to buried pipes. Product seeped slowly into the

borings with groundwater from beneath the concrete cap but did not

generate measurable accumulations. These holes were backfilled with

sand and cement. The boring at location B3 was converted to a well

(W3) to monitor groundwater conditions adjacent to the abandoned

tanks.

Borings B5, B6 and B7 were placed on three sides of the

underground tanks currently used for gasoline storage. Borings BI0

through BI5 and the borings for wells W1 and W2 were placed to

further define the distribution of detected petroleum product.

Borings B8 and B9 were installed adjacent to the waste oil and

solvent tanks. Although constrained by the exchange building on two

sides, the selected locations were placed away from the tanks in the

apparent downgradient direction of shallow groundwater flow.

All 17 borings were installed using hollow-stem continuous-

flight augers. Soils from the borings were logged as they were

removed from the ground. Soil lithology was classified according to

the Unified Soil Classification System. Drill logs are presented in

Appendix A.

Borings that were not completed as wells were backfilled with a

mixture of clean cuttings, sand, and bentonite. The borings were

sealed at the surface with 12 to 18 inches of concrete. All
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contaminate_'_uttings were placed in 55-gallon drums and stored on

site.

Well Installation

Wells were installed adjacent to the abandoned and active

underground gasoline storage tanks. Wells W1 and W2 were placed on

the east and west sides of the active tanks, respectively. These

locations are downgradient (Wl) and upgradient (W2) of the tanks.

Well W3 was installed on the east side, and downgradient of the two

abandoned underground tanks. These well locations were selected to

provide an opportunity to monitor of shallow groundwater near the

underground tanks.

Borings for the three wells were made with hollow-stem,

continuous-flight augers. The wells were constructed with 2-inch

diameter, schedule 40, PVC pipe. All three wells were installed at a

total depth of i0 feet and terminated in bay mud. Slotted casing was

installed from a depth of 2 feet to a depth of i0 feet. Solid casing

extended from the ground surface to a depth of 2 feet. The top of

casing elevations were surveyed following well construction.

Elevations were determined relative to the NAS (1976) datum of 101.28

feet above mean-low-low-water. Additional details of well

construction and development are presented in Appendix A.

SAMPLING

Soil samples were collected from each 5-foot interval during

boring installation. Water samples were collected after the wells

were developed. At the time of water sample collection, water level

measurements were also obtained.
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Soil Samplinl]r

Soil samples were collected in pre-cleaned, 2-inch by 30-inch

steel Shelby tubes or 2-inch by 6-inch brass tubes inside a 18-inch

long split-spoon sampler. The tubes were pushed ahead of the augers

to insure the collection of relatively undisturbed samples. Once

extracted from the ground, the Shelby tubes were cut to 6-inch

lengths. Six-inch sections of brass or Shelby tubes were logged, and

the section selected for analysis was sealed with Teflon film and

plastic caps. The samples were labeled with the well number, depth,

date, time, job number and sampler's initials to maintain positive

identification. Samples were stored on ice in Zip-loc plastic bags.

Additional soil samples were collected from location SSI

adjacent to the transformer pad. A sample was collected with a

shovel (cleaned between samples) at the ground surface and at a depth

of 1.5 feet. These samples were contained in glass mason jars.

All samples collected were stored on ice before being shipped to

Anlab Analytical Laboratory in Sacramento, California. Shipped

samples were accompanied by chain-of-custody forms. Copies of these

forms are included in Appendix B.

Water Sample

Following well development, water samples were collected from

each well after purging 3 to 5 well volumes. Samples were collected

using a pre-cleaned Teflon bailer. Samples were contained in 40

milliliter VOA vials and stored on ice prior to and during shipment.
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All sam-_fe bottles were labeled with the well number, the time,

date, sampler's initials, and job number. Samples were accompanied

to the lab (Anlab, Sacramento) by chain-of-custody forms (Appendix

B).
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SECTION THREE

SUMMARY OF ANALYSES

This section presents the results of investigating and logging

subsurface soils at the Naval Exchange gas station. In addition, the

results of analyses performed on soil and water samples from the site

are presented. This is followed by a discussion of the results.

RESULTS OF FIELD INVESTIGATION

The field investigation at the gas station included logging

soils from each of the seventeen boring locations, monitoring soils

for volatile organic vapors, and obtaining water-level measurements.

Subsurface Soils

Soils encountered below the Naval Exchange gas station were

similar in all seventeen borings. Typically, the borings revealed

about 1 foot of coarse aggregate below surface asphalt. This was

underlain by sand and silty or clayey sand with shell fragments. The

sand was found to overlay soft, sticky organic clay that usually

smelled strongly of hydrogen sulfide.

The sand and silty or clayey sand is of marine origin. This

sand probably represents spoils dredged from shipping channels around

Alameda Island. These sands were most likely used as fill in low-

lying areas of the island and as backfill around the underground

3-1



tanks. The-_-ganic clay below the sand is typical of naturally

occurring mud that accumulated in San Francisco Bay. These bay muds

underlie much of Alameda Island.

As illustrated on the bore logs (Appendix A), the primary

variable encountered in the borings was the depth to the sand/bay mud

contact. Bay mud was frequently encountered at a depth of about 5

feet, although mud was not detected in borings B1 and B4 at their

maximum depths of 17 feet. These borings appear to penetrate

backfill around the underground tanks.

Sandy soils from all borings except B6 and BI0 had detectable

odors of petroleum at depths less than five feet. Particularly

strong petroleum odors emanated from borings around the abandoned and

operating gasoline storage tanks, as well as borings BII, BI2, BI4,

and BI5 near the fuel islands.

A photo ionization detector (PID) (Hnu Model PI 101) was

utilized to detect the concentration of organic vapors in soil

samples. The meter is calibrated to a benzene standard, and

therefore registers the concentration of vapors in benzene

equivalents.

The absolute value of PID measurements of organic vapor

concentrations in the borings and in cuttings and samples from the

borings varied. The pattern generated from these readings, however,

indicates a higher concentration of volatile organics just below the

ground surface and decreasing concentrations with depth (Table 3-1).

The higher PID readings were generated in shallow, saturated sand,

while low and non-detected readings were encountered in bay mud.
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TABLE 3-1

FIELD MEASUREMENTS OF ORGANIC VAPORS IN SOIL

Concentrations (PPM)

BORING Depth(Feet)

0-2 2-5 5-10 >I0

B1 -- 40 3 ND

B2 30 ND ....

B3 100 -- 20 --

B4 .... 50 20

B5 300 200 ND --

B6 ND ND ....

B7 100 100 ND ND

B8 60 ND -- ND

B9 ........

BI0 ........

BII ........

BI2 ........

BI3 60 80 ND --

BI4 300 -- ND --

BI5 400 500 ND --

W1 170 500 ND --

W2 -- 130 ND --

NOTE: ND = Not Detected

Measurements taken with an Hnu PID.

Concentrations expressed in Benzene equivalents.



These data _ observations from drilling suggest that petroleum-

related contaminants are floating on the shallow water table and are

not migrating below the sand/bay mud contact.

Groundwater

Both the organic clays and portions of the imported sand fill

below the gas station were water-saturated. Active groundwater

movement appeared to be restricted to the sand, however. The sands

were permeable and porous, and most of the groundwater that entered

the open borings came from this sandy unit.

An oily sheen was detected on groundwater entering borings B5

and B7. As mentioned previously, free product was also present at

locations B3 and the aborted boring near B2. Water collected from

the three wells had a barely detectable odor of petroleum at the time

of sampling.

The elevation of the water table at the site varied over time,

presumably due to tidal influence. The calculated direction of

groundwater flow is toward the east, as illustrated on Figure 3-1.

The calculated gradient is 0.008 ft./ft.

RESULTS OF LAB ANALYSES

Laboratory analyses were performed on soil and groundwater

samples collected from the site during this investigation. Soils

were analyzed for total petroleum hydrocarbon (THC) and benzene,

toluene and xylene (BTX). Water samples were analyzed for BTX.

Two additional soil samples were analyzed for PCBs.
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Althoug_Estandards have not been established for the

concentrations of petroleum hydrocarbons in soil, guidelines

established by the Regional Water Quality Control Board,

San Francisco Bay Region (RWQCB), indicate that at concentrations

below i00 ppm, soils can be left in place. Above 1,000 ppm,

contaminated soils may be required to be excavated as they are

considered a threat to waters of the State.

Soil Analyses

The results of soil analyses for total petroleum hydrocarbons

and benzene, toluene and xylene are summarized in Tables 3-2 and 3-3,

respectively. These data indicate that soil contamination by

petroleum hydrocarbons and BTX occurs within the area of

investigation. The spatial occurrence of contamination can be

defined by depth and aerial extent.

The depth of contamination appears to be limited to the upper 5

feet of soil due to soil composition and permeability. Analyzed bay

mud samples contained low or non-detectable concentrations of BTX and

THC, and shallow, sandy soils contained higher concentrations of

these constituents. The low permeability of the bay mud and the high

organic content appears to attenuate the migration of contaminants.

In addition, the permeable sand overlying the bay mud is saturated

with groundwater and thereby physically isolates the petroleum

products within the uppermost portion of this zone. The lower

density of the hydrocarbons and the high water table minimize

vertical migration.

The aerial distribution of petroleum contamination appears to be

concentrated around the underground gasoline tanks and the north end

of the fuel islands. Concentrations below i00 ppm THC were detected

3-4



TABLE 3-2

RESULTS OF SOIL ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS

Sample/Depth (Feet) Total Petroleum Hydrocarbons (PPM)

B1 5.5 -6.0 30

B1 10.0-10.5 ND

B2 7.0-7.5 ND

B3 6.0-6.5 ND

B4 6.0-6.5 48

B4 12.0-12.5 ND

B5 7.0-7.5 ND

B6 7.0- 7.5 ND

B7 7.0-7.5 ND

B8 5.5-6.0 ND

B9 2.0-2.5 78

BI0 4.0-4.5 76

BII 1.0-1.5 520

BII 4.0-4.5 2000

BI2 1.0-1.5 90

BI3 2.0-2.5 82

BI4 3.0-3.5 42

BI5 1.0-1.5 940

W1 4.5-5.0 81

W2 2.0-2.5 14000

NOTE: ND = Not Detected.

Detection limit is i0 ppm.



TABLE 3-3

RESULTS OF SOIL ANALYSIS FOR BENZENE, TOLUENE, AND XYLENES

Constituent (PPM)

Sample/Depth (feet) Benzene Toluene Xylenes

B1 5.5-6.0 i.1 2.6 ND

B2 7.0-7.5 0.72 0.19 ND

B3 6.0-6.5 i.5 3.2 ND

B4 6.0-6.5 0.58 1.8 0.33

B5 7.0-7.5 0.60 0.19 ND

B6 7.0-7.5 0.77 ND ND

B7 7.0-7.5 0.92 0.14 ND

B8 5.5-6.0 I.2 ND ND

B9 2.0-2.5 0.ii ND ND

BI0 4.0-4.5 0.i0 ND ND

BII 1.0-1.5 2.3 12 25

BI2 1.0-1.5 I.i 3.6 3.3

BI3 2.0-2.5 ND ND ND

BI4 3.0-3.5 0.34 2.2 1.4

BI5 1.0-1.5 2.1 2.8 22

W1 4.5-5.0 0.32 0.11 2.9

W2 2.0-2.5 54 650 1200

NOTE: ND = Not Detected

Detection limit is 0.05 ppm



at location-_6, B8, B9, BI0, BI3 and BI4, thereby defining the

extent of contamination to the north, west and south of the

underground gasoline tanks. Within these limits, the estimated area

of contamination extends from the underground gasoline tanks to the

east, in the direction of groundwater flow. This area is illustrated

on Figure 3-2. Contamination in excess of 100 ppm THC was not

detected near the waste oil and solvent tanks. These tanks are not

therefore considered significant sources of subsurface contamination.

Three probable sources for petroleum contamination have been

identified. The first of these sources is the pair of abandoned

underground tanks. Free product was visible in borings adjacent to

the concrete cap over the tanks. The slab apparently has a 2-foot

(approximately) footing that extends downward from the edges. This

construction creates an inverted cup over the tanks, and free product

floating on the shallow water table is trapped under the concrete.

The presence of product beneath the cap is confirmed by the seepage

of product into the aborted boring near B2. This seems to be the

most likely source of petroleum detected in soil and groundwater.

The second possible source of petroleum contamination is the set

of currently used gasoline storage tanks. The THC concentration in

soil at W2 (west side of the tanks) is 14,000 parts per million, and

high concentrations (500 ppm) of organic vapors were detected in

sandy soil at WI. This contamination may reflect a source of

petroleum from these tanks. Precision tank testing has identified

apparent leaks in these operating storage tanks.

The third, and less likely source and contamination is spillage

and run-off from the fuel islands. Unpaved excavations currently

allow any surface spills and runoff to percolate into the shallow

groundwater below the gas station. Spills are not likely to be
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groundwater-l_ow the gas station. Spills are not likely to be

the single source for the subsurface contamination detected on the

site, but may exacerbate existing problems.

Additional soil samples were collected on the north side of a

concrete pad on which a transformer was formerly located. Samples

were collected at the surface and at a depth of 1.5 feet. The

results of PCB analysis on the soils are presented in Table 3-4. PCB

leakage from the transformer has apparently occurred, although the

concentration of contamination does not approach the 50 ppm action

level for PCBs. Further action at this location does not appear to

be warranted.

Water Analyses

Water samples from wells WI, W2, and W3 were analyzed for BTX.

The results of these analyses are presented in Table 3-5.

The high concentrations of benzene, toluene and xylene in

groundwater adjacent to the underground tanks indicate that

significant quantities of gasoline have come in contact with

groundwater. The concentration of benzene at W3 approaches the

saturation concentration of benzene in water (40,000 ppb).

Although the prevailing direction of groundwater flow was

determined to be toward the east, the gradient is shallow and tidal

fluctuations may reverse or redirect flow. Despite this, the similar

magnitude of the concentrations at the three wells suggests there may

be equally significant sources of hydrocarbons at the in-use and

abandoned underground tanks.
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TABLE 3-4

RESULTS OF SOIL ANALYSIS FOR PCBs

Constituent (PPM)

Sample PCB 1254 PCB 1260

Surface 1.6 1.9

1.5Feet <I 0.20



TABLE 3-5

RESULTS OF WATER ANALYSIS FOR BENZENE, TOLUENE, AND XYLENES

Constituent (PPB)

Sample Benzene Toluene Xylenes

W1 14,000 22,000 8,700

W2 8,300 15,000 12,000

W3 31,000 8,200 5,000



SECTION FOUR

CONCLUSIONS AND RECOMMENDATIONS

The investigation of soil and groundwater at the Naval Exchange

gas station revealed subsurface soils of permeable sand overlying

less permeable bay mud. Significant concentrations of total

petroleum hydrocarbons and benzene, toluene and xylene were detected

in soil near the abandoned and in-use underground gasoline storage

tanks. The contamination appears to extend away from the underground

tank area toward the east in the downgradient direction of

groundwater flow. Groundwater from three wells adjacent to the tanks

contained high concentrations of benzene, toluene and xylene.

One source of petroleum contamination at the site is the pair of

abandoned gasoline tanks. Free product was observed in two locations

flowing from below the concrete cap over the tanks, and the inverted

cup shape of the cap may be trapping additional product. The most

likely source of the majority of petroleum product is the set of in-

use gasoline storage tanks. High concentrations of total petroleum

hydrocarbons, organic vapors, and benzene, toluene and xylene were

detected in soil from borings adjacent to the tanks. In addition the

recently completed precision tank testing indicated significant

leakage in these tanks.

PCBs were detected in soil samples from a former transformer

location. Concentrations were well below action levels and the PCBs

warrant no further attention.
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Based on the preceding conclusions, recommendations for the

Naval Exchange gas station are as follows:

o Remove the concrete cap, abandoned subsurface gasoline

storage tanks, and accumulated free product from the

abandoned tank area.

o Excavate soil around the abandoned tanks and the west end

of the in-use tanks with petroleum hydrocarbon

concentration greater than 1,000 ppm to prevent or minimize

continued discharge to groundwater.

o Identify and repair apparent leaks in the currently active

storage tanks and pipe lines.

o Evaluate methods for recovering free product and

contaminated groundwater.

o Install a recovery system to physically remove and treat

contaminated groundwater.

o Install two groundwater monitoring wells downgradient of

the known plume of contamination.

o Continue groundwater monitoring through existing and

additional wells.
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WELL COMPLETION

The three wells were completed with a sand pack from the bottom

of the boring to approximately the top of the perforated casing. A

bentonite seal was placed above the sand using either pelletized or

powdered bentonite. The remaining annular space was filled with

concrete. The wells were completed with flush-mounted, water-tight

cover boxes.

Following installation, the wells were developed to remove mud

from the casing, sand pack, and boring walls. Between 20 and 25

gallons of water were pumped from each well during development.

Water was pumped from the wells until it flowed sediment-free.



DRILL LOGS

Information on the types of soil encountered while drilling

and the depths at which these soils were found is contained in

the drilling logs. The drilling logs are based upon information

from drill cuttings, actual soil samples, and changes in drilling

characteristics. A description of key terms used in the logs is

presented below.

Soil Boring Designation. Each drilling site is designated

by a unique number.

Depth. Measured in feet below ground surface.

Recovery. Approximate amount of soil recovered in sampler

for given sample interval.

Sample Interval. Soil samples collected are marked by "X".

Soil samples retained for analyses are marked by a sample number.

Description. The texture, color, and moisture content of

soils were described, plus any other significant observations.

USCS Soil Type. Soils were classified visually in the field

according to the Unified Soil Classification System (USCS) using

ASTM Method D2488-69. The USCS system is presented in the table

on the following page.

"BOH". Bottom of hole indicating total depth in feet below

land surface.

V Standing water in boring at time of drilling.
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SACRAMENTO, CA 95814 PHONE L/iS- _(-='- L)_/'-_'"_'" TIME RECEIVED (,,t:'_c'(.-_,_--
(916) 447-2947

'_" ANALYSIS REQUESTED BY RECEIVED BY /_t_--{

SAMPLE RECEIVING FORM _j_,_,_._ WORKSHEETBY

SAM. TYPE CONTAINER RESERV/TRANS.

O

STATION _:_JDESCRIPTION



" _ '_ _- 7 [ [- _.... r i̧ i [ _ _ " i _ [
'. \ 6

._k._,_L ,,,_. ERm- U.k.S_- .. o,_. _o. l i l ?41.
/l-'_rLkU_ NAME SAMPLE DATE

ANALYTICAL LABORATORY ADDRESS SAMPLED BY

1914 S STREET DATE RECEIVED

SACRAMENTO, CA 95814 PHONE TIME RECEIVED
[916) 447-2947

ANALYSIS REQUESTED BY RECEIVED ElY .>, ,,

SAMPLE RECEIVING FORM WORK SHEET BY 'tt
' SAM. TYPE COI_ITAiNE R PRESERM)TRAN5.

e_ n Q

_,^,o._ _ °_i!,__°"_i_"_i
_ _lJ

,.n ¢_3 }_.. u 3: ¢. u

/a-/.?._ -/ /_;_o
1_-/7,_C/ /o6o

z$_ 7-'?,_,/ i1_o
_<_ /_-/_.s" li_o ......
_ /7-/7,s/ //___ .]

/J 7 /a - /_7,,_" I_-_

_7 19-/7,_- / IqSo

I

17-17.,_ / IU,._
ANALYSIS CODE CONTACTED:

CONTACTED BY:

UNIT ANALYSIS PRICE DATE/TIME CONTACTED

REMARKS; _'_ 'Jf'b _ O.-,v__o 0"1_ , COMMENTS:
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_ecei_ed. : - -_7 /_,/__Jo '

I • Relinquished: ,
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Relinquished: ....

" Received:
I Relinqul shed':........... -II i

.... Received:
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• I| I| I _ I I

17__,_ : Date: _ 19, /Y_ ... No, of _.amplesCollected: _ .,_ l-.z_-._

w_._c,=_cc._.__L_o_ Weathez':(4_s)948.0455 ........
iii i i

ii s ! oo, ! I• sa_le _,, __ con=s/ '
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.asurements, well purging data, _'_s-_p .msual conditions, e_¢. ): • Relinqu/shed ReceivingLaborato:

, ,,'" ..e___=___..e_:, ,
I

Received: 1_/4 S _?
I ii • II I I

....... Received:

.... ),_#7 z_¢c,Rellnquishe_: (_ (=" -I | le -- !

Received:
I Relinquishedi .....Ii| I

' ' Received:
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Received:



ERH-Woot Cllont: A;_V Job Location: _t-_reJt_C_A _
Envlronnontal Sanplor -(u_): _. /_. Job Ho: _ _6_5 jI
Rouourcoo Dato: _ No. of Sanplou Colloctod:
Managonont _oathor: _7 c_,_j 5u_. __-_ 6_o_

pago _ of :_
1777 Botolho DEivo
Suito 260
Walnut Crook, CA 94596
(415) 946-0455

No. of
Sauplo Typo Contnru

Sanplo _QtOr Soil Contnr. Prooor- Iced Sanpling
ID # Tinn CO_. G_Ib Co_n. G_ V_I_ Ty_n vatlv_ (Y/N} Hethod Analyne_

,,, " , _,_'_ ,,

'_,o'_.__:_°.... f ' I _'-
17.6-17,_" p:_O

_-_-_. ' v _ ' V _t' ),_.,b_,c_'-7,o -7,_" I/ZO/_ '_/ ' l_"i'_
.r_..

Co=nentu: CushiLy _-,_o_I, _=o m_ Addrooa of

Rollnqulubcd. #,-_,-_? _;5"_p
_oooiv_d: -- -- _ _
Rollnquluhcd: "
Ro_oivod:"

• _linqui_. =t: ' _/
' Rc_Oivcd:
' RoZinquiah¢_l: _l_. _7" _'# _ ' "

Roooivcd: _ -_
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]p_:zgo 4 of _-1777 Boto]ho DEiVO
Suito 260
llalnut Crook, Cll 94596
(415) 946-0455
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Sor_ilo _ Contnru,
Sanplo Uator Soll Contnr. Prouor- Iced Saupling
XD # Tii'_ _, _Irrttl _. (llk"nh Volunn _ vntivn (Y/Ill liQthod Aneilyrlnfl

?,a-7,_ _'; lP ,v', "rt_-e,-r_

z: of _ _) ,,
_-e_ f

__to: _ _::_:ord l_c_== _ Addcc_ of
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Rollnquld_1: --
Rc_oivc_1:

Rcooivcd:
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_zTq Or ___gTODT _xD BAN_Lli Tva_F_rlr*zq_n___ sm(q__ n

nx-w_t clLent:: _,-V Job z,o_'c.t.m_: _c._ _w_.c_A ,

ZnvJ.rormental SampZer (S') : _' _srve_ _,L. I, tLIc Job Xos r7 //_//_
do_/Resou_--cem I_t.es e- :_o.- _"( No. o£ 8amplem Colleoteds t_- .-., _._0.

Nanagemont Weathers t

]page S of .>--
1777 Bota3J_o Drive
SUite 260
Walnut Creek, CA 94596
(415) 946-0455

NO. of
Saple Type conCn_

8aIple Wa_ Boil _. Pwesez_ Iood 8_ling
ID # T|u _r_m_. Qz-ah _m_. Gr_h VoZtm TVDe vatlve (Y/N_ w-__h,_ _nalym_m

/ :'_ /

Comment_: ,,, _to_y RIooz-d Name and _ of
slqnatuz-e, D_Ce_'T;I.sm _vL, mgz,abor_tory

' ZeZlnq_alsed: c,_ ./-,_,-_'7 (._-op /I_/_ -

'Reliuqut!beds .
l_meJ.ved:
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FIRM _i_ - _C_r- ORDER NO. -

_: NAME _ L_L(_ -_ SAMPLE DATE _["[_ I ! -/ _'../

ANAL_ICALLABORATORY ADDRESS t_ _.m_u._o _ • _ _i,o SAMPiI:D BY _,"-

1914 S STREET _i.,,_,,_- _;<__ _< _H_ DATE RECEIVED "J!"d f :r -I-

SACRAMENTO, CA 95814 PHONE _<,-_ - O_ _ TIME RECEIVED I_:_._
(916) 447-2947

ANALYSISREQUESTEDBY" RECEIVEDBY

SAMPLE RECEIVING FORM , , : WORKSHEETBY

SAM. TYI_ CONTAINER PIIi|ESE RV_ T RANS.

,,.,_ _..,o_,.,._ \\ Ix, \\ \ \ \
_ "k \\ \ \ \z. 1'.'1 ., - "r-.'i.:, " _ 4(-- ' '_-."i_,

_k \\
.2

n l,.,, i_:_, .:4 ,i ;> '::_'..,..,_ ;7_,: ; _ .,.._:!_:-_ it< _..,,,. .,., .._ ,

co_rr_TzOoY:
UNIT ANALYSIS PRICE DA_MIE CONTACTED

,._:+,_'_ '_.._/.. "_-:,_: _,.+._,:_,_..... _:

• _,_._, i_ _<._..,.,
C>;__ o¢--,_,"

m
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"/'_.... I.-..L FIRM EP.Nk-I,J($_- ORDER NO. _.tlg_.
//-'%i I..XLIM NAME SAMPLE DATE

ANALYTICAL LABORATORY ADDRESS SAMPLED BY

J914 S STREET DATE RECEIVED

SACRAMENTO, CA 95814 PHONE TIME RECEIVED
(916} 447-2947

ANALYSIS REQUESTED BY RECEIVED BY

SAMPLE RECEIVING FORM WORK SHEET BY

SAM. TYPE CONTAINER PRIESERV/TRANS. !

{3

STATION _

DESCRIPTION __._

UNIT ANALYSIS PRICE



NAME SAMPLE DATE

ANALYTICAL LABORATORY ADDRESS SAMPLED BY

1914S STREET DATERECEIVED

SACRAMENTO, CA 95814 PHONE TIME RECEIVED
(916) 447.2947

ANALYSIS REQUESTED BY RECEIVED BY

SAMPLE RECEIVING FORM WORKSHEET BY

SAM. TYP_ CONTAINER PRESIE Rv7 TRAN$.

13

STATION _

DESCRIPTION _
I1)

LOT. I"_OP v_-_,5

ANALYSIS CODE CONTACTED:

CONTACTED BY:

UNIT ANALYSIS PRICE DATE/TIME CONTACTED

REMAR KS: COMMENTS:

t



_zN OF CUBToo_ AND SAMPLt IDm_T_F_AT_ON _CORD

ERM-West Client: A/_V Job Location: ______=_A l
Environmental Sampler (s-):eF a_K_ _ Job No:
Resources Oate: z- c.- _ / No. of Samples Collected: q _ _._c,_ .
Management Weather: _,,,,, ,.,_ / _ 6_ page I of
1777 Botelho Drive
Suite 260

Walnut Creek, CA 94596
(415) 946-0455

, •

No. of
Sample Type Contnrs.

:Sample Water Sell Contnr. Preset-_Iced Sampling
riD # Ti_e Com_. Grab Com_. Gra_ Volume TYpe vatIve (Y_] Method Analyses

_'99,o-_.¢9 :3f ' 1 _' _Lb
) eomm msmm m

19-Io ...
4.,o-,t,> /o:7-o 7" _e.._"T'K

"_,_ - 7,_" 1° "2f7 , I

s,_- 96" IO _" _ rF_)c r,,

_Z,o-i_,_" 104_" ¢' " '_'

Coa_mts: __¥ i_ord Name and _mm of

......... Reoeived: ' ." -,<.._
Relln_uisbe_: .. • -- --
Reoeived:

, Rellnq_isb_: ..... _/'_
... R_o_iv_d:

, , , Relinquished: ,, _l_- _-_7-'_
l_iv_d:



(_H/tTN OF CUSTODY AND 8AMPLR ZDENTIFZ_kq'ToN I_CORD

ERM-West Client: lq-lq-V Job Location: __c:_A

Environmental Sampl_ (8")¢PB_k;_,.,s,_l Job No: .d._ I1Resources Datol z-z- _ NO. of Samples ColIe_Iel i

Management Weatherl _0,;,,t..,..c _I_

'" page _ of _1777 Botelho Drive
Suite 260
Walnut Creek, CA 94596
(415) 946-0455

i, el

No. o£
Sample Type Contn_.

iSanple Water 8o11 Contnr. Preset- Iced 88apling.
ID # TAme Court. Grab C_nn. Grab Volume TTDe VatIVe (Y/NJ Method Analyses

I;4-oI0 rt.  l,,gr o,..,
I

I

Coaaents: Custody Record Name _ Address of
Slgnatazre, _D_te/T_ , Recm J.ytng Laboratory

Received. ' . .,_0
Relinquished:
Reoeived:

Received:

Received:



c_u_z,or cusToDY_.D B_ ZD_ZrZ_TION_CO_

Environmental Sampler (s) : CF_'_;r k_tres_,._ Job No: 4 oo//
Resources Date: _'3- _ No. of Samples Collected:
Management Weather:

page _ of C
1777 Botelho Drive
Suite 260
Walnut Creek, CA 94596
(415) 946-0455

No. of

Sample Type Contnre,
Salple Water Sell Contnr. Preeer- Iced Sampllng
ID # Time Comb. Grab Comb. Grab Volume Type vatIve (Y/N) Method Analvse_

_._ _'_,,'t - t Y __

I_- "T__

._-r-,/"

Comments: Cultody Reoord Nemo and Address of

Signature, Dato/TJ_e Reoeiving Laboratory
Relinquished. (_

Relinquished x
Reoeived:

Relinquisbed
Received:

Relinquished:
Received:



Q

__. oFc_s_oDy_ s_ xmeriyicAT_'O._com_

ERM-Weet Client" LJ .5" ,,A]_ ,/_' Job Location- /_[_,...J_
Environmental Sampler (i) gcwSe.#,_sfe I. Job NO: _oot/

Resources Date: 7.._ -e$ No. of Samplem Collected:
Management Weather. ptl, ¢ld_, _, c/e_v: ,-_l

' page _ of £
1777 Botelho Drive
Suite 260

Walnut Creek, CA 94596
(415) 946-0455

No. of

Sample Type Contnri.
Sample Water Sell Contnr. Preset- Iced Sampling
ID # Time Comb, Grab CQmD, Gra_ Volume TYpe vative (Y/N_ Method AnalTses

_-_
_,o-_._-_,4F-4 X v. ,¢" o_ c,, t.,_..D_._//,__L-O

8-15

,w-I ' x, ,_ 76(.--+,_-_',o !i/s",_ ,, _,, ,_I. ._.,<...

L,_Z-i.

_.?,_>-7.,_ l;#.c_ _ "V ... _ OL._2>

Conenti: Cuitody Re_ord Name an_ Address of
Signature,^D_teJT_t_e_ Receiving Laboratory

Relinqulihed: (__
Recelved., _
Relinquished:
Received:

Relinquiehed z ,
Reoeivedt

Relinquished:
Recelved:



CHAIN OF CUSTODY AND SAMPLE IDENTIFICATION RECORD

Environmental Sampler (m) : _e_.#_k_,<,_v Job No. 4:-oo[/
Resources Date: Z--4- _ No. of Samples-- _^'_.llect_l: 3
Management Weather: _/e0 v_ _,a_%

page t of
1777 Botelho Drive -
Suite 260
Walnut Creek, CA 94596
(415) 946-0455

No. of

Sample Type Contnra.
Sample Water Soil Contnr. Premer- Iced Sampling
ID # Time COID. Grab ComB. Grab Volume TvDe vative (Y/N) Method Analyses

_ - I ii+_-_ X _/vo,4'_ _ _,

_-3 Jz Is-" ,t," ,v
i
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ANALYTICAL LABORAIilORY 1914 s STREET, SACRAMENTO, CALIFORNIA 95814 • 916-447-2946

A DIVISIONOF DEWANTE• STOWELL March 5, 1987

Date Sampled: 2/2/87 & 2/3/87

Date Sample Received: 2/4/87
Report # 111984

ERM-WEST

1777 Botelho Drive, Suite 260

Walnut Creek, CA 94596

ATTN: Ben Leslie-Bole

Project #40011

Sample Description/ Total Petroleum Hydrocarbons

Anlab ID # By EPA #8015 Modified. FID mg/kg*
B9 9:202-2.5 78

ID #111984-1

BI0 10:204-4.5 76

ID #111984-4

BII 11:20 1-1.5 520

ID #111984-10

BII 11:304-4.5 2000

ID #111984-1i

BI2 1:20pm 1-1.5 90
ID #111984-13

BI3 8:25A 2.0-2.5 82

ID #111984-16

BI4 905A3-3.5 42

ID #111984-19

BI5 9:351-1.5 940

ID #111984-22

Wl 11:154.5-5.0 81

ID #111984-25

W2 I:30P2-2.5 14000

ID #111984-26

•Based on gasoline.

Data Certified byx_e4_._4_ Report Approved By _/__

DIs m_n is appl_able only to the sample received by the la_tow. De liabili_ of t_ la_mtow is limit_ to the em_nt _id f_ this re_d. This re_d is for t_
exclusi_ u_ of t_ client to _om it is a_ressed a_ u_n t_ _ndit_n that t_ client a_umes all liabili_ f_ t_ fudher di_db_on _ the repod of its _nt_ts
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t.j ¢.,I ,_ 1914S STREET, CALIFORNIA95814• 916-447-2946ANALYTICAL LABOR_gR_' R- 6 1987 SACRAMENTO,
A DIVISION OF DEWANTE & STOWELL

ERM-WEST FiLE _," March 4, 1987

WALNUT CREEK, CA __.___ Date Sampled : 1/29/87 & 1/30/87

Date Sample Received: 1/30/87
Report # 111941

Page 1 of 9

ERM-WEST

1777 Botelho Drive

Suite 260

Walnut Creek, CA 94596

ATTN= Ben Leslie-Bole

Project: U.S. Navy #40011

Total Petroleum Hydrocarbons

Sample Description/ By EPA #8015 Modified,

Anlab ID # FID, m_/kg*
B15.5-6.0' 30

111941-1

B1 I0-I0.5' <I0

111941-2

B27-7.5' <I0

111941-4

B3 6-6.5' <I0
111941-7

B46-6.5' 48
111941-10

B4 12-12.5' <i0
111941-11

B57-7.5' <i0
111941-13

B6 7-7.5' <I0
111941-16

B7 7-7.5' <i0
111941-19

B8 5.5-6' <I0
111941-22

•Based on Gasoline.

Data Certified By _i__ _ Report Approved By_2_ £4_r_ r_,,_--.,_.-.

Thisreportisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryistimitedtotheamountpaidforthisreport.Thisreportisforthe
exclusiveuseof theclienttowhomitisaddressedandupontheconditionthattheclientassumesallliabilityforthefurtherdistributionofthereportoritscontentS.

i



ANALYTICAL LABOFWkTORY 191, S STREET. SACRAMENTO. CALIFORNIA 95814 • 916-447-2946

A DIVISAON_ DEWANTE&STOWELL

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 2 of 9

Sample Description: B1 5.5-6.0' Anlab ID #: 111941-1 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. i.I

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 2.6

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by //_-__. Report Approved by_4Ll,. _r-_--_"

This rel_Ort is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusNe use of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distribution of the report or its contents.
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ANALYTICAL LABOI_T_ORY 1914 s STREET, SACRAMENTO. CALIFORNIA 95814 • 91S-447-2948
Ao_vts,o__ Oe_V_TE=_OWELL

Purgable Aromatics

EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 3 of 9

Sample Description: B2 7-7.5' Anlab ID #: 111941-4 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 0.72

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 0.19

Xylenes ............................................. <0.05

COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _CALA--- Report Approved by

This _ is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusf_ usa of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distribution of the report or its contents.



ANALYTICAL LABOR_TJDRY 1914 s STREET, SACRAMENTO, CALIFORNIA 95814 • 916-447-2946

Ao4v,s.:_o_DEW_TE= STOWELL Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 4 of 9

Sample Description: B3 6-6.5' Anlab ID #: 111941-7 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. i. 5

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 3.2

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by

This repo*1 is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusive use of the client to whom it is addressed and upOn the condition that the client assumes all liability for the further distribution of the report or its contents.
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ANALYTICAL LABOR,4I_ORY 1914 s STREET,SACRAMENTO.CALIFORNIA958_4 • 916-447-2946
A OIV_(_NI OF _ANTE & STOWELL

Purgable Aromatics

EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 5 of 9

Sample Description: B4 6-6.5' Anlab ID #: 111941-10 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 0.58

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 1.8

Xylenes ............................................. 0.33

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method
/

Data Certified by _ Report Approved by _.I

Thisreportisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclush_useoftheclienttowhomitisaddressedandupontheconditionthattheclientassumesallliabilityforthefurtherdistributionoftherecK)rtor itscontents,



ANAL_ICAL LABOF_k;'ORY 1914 s STREET,SACRAMENTO.CALIFORNIA95814• 916-447-2946

A DIVISION _ _TE & ST_LL Purgable Aromatics
EPA #602

Client: E_-WEST - Ben Leslie-_le Report #: 111941 Page 6 of 9

Sample Description: B5 7-7.5' _lab ID #: 111941-13 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 0.60

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 0.19

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by ./__ Report Approved by

Thisrel0ortisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclus_ useoftheclienttowhomit isaddressedandupontheconditionthattheclientmumes allliabilityforthefurtherdistributionofthereportor itscontents,



ANALYTICAL LABOR_&T_)RY 1914s STREET,SACRAMENTO.CALIFORNIA95814• 916-447-2946
A OfV_,_ _ DEW_TE a STOWELL

Purgable Aromatics

EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 7 of 9

Sample Description: B6 7-7.5' Anlab ID #: 111941-16 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 0.77

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. <0.05

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ ___ Report Approved by

ThisrelxXlisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclusr,,euseoftheclienttowhomit isaddressedandupontheconditionthattheclientassumesetlliabilityforthefurtherdistributionofthereportoritscontents.



A h5
ANALYTICAL LABOI_ORY tgt4 S STREET,SACRAMENTO,CALIFORNIA95814• 916-447-2946

A_o_ _ _ •_O_LL Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 8 of 9

Sample Description: B7 7-7.5' Anlab ID #: 111941-19 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 0.92

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 0.14

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certifiedby _ Report Approvedby

Thisre/3ortisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclus_euseoftheclienttowhomItis addressedandupontheconditionthattheclientassumesall liabilityforthefurtherdistributionofthereportoritscontents.



c--.

ANALYTICAL LABOR_ETrORY 1914 S STREET, SACRAMENTO. CALIFORNIA 95814 • 916-447-2946
A _ _ Oe_ANTEa STOWtLL

Purgable Aromatics

EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111941 Page 9 of 9

Sample Description: B8 5.5-6' Anlab ID #: 111941-22 Units: mg/kg

Date sampled: 1/29/87 & 1/30/87 Date received: 1/30/87

Project: U.S. Navy #40011

COMPOUND CONCENTRATION

Benzene ............................................. 1.2

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. <0.05

Xylenes ............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _/_i.__ Report Approved by E/

This retort is applicableonlyto thesamplereceivedbythe laboratory.The liability of the laboratory islimitedtotheamountpaidfor this report.This report isforthe
exclus_ useof the client towhom itisaddressedanduponthe conditionthat the clientassumesall liability forthefurther distributionof the reportor its contents,



m a5
ANALYTICAL LABOR__ORY 1914 s STREET, SACRAMENTO. CALIFORNIA 95814 • 916-447-2948
A_v_,o. o_oew_'re • STOWtLL

Purgable Aromatics

EPA #602

Client:ERM-West-Ben Leslie-Bole Report #: 111984 Page

Sample Description:B9 9:28 2-2.5 Anlab ID #111984-1 Units: mg/kg

Sample Date 2/2/87 & 2/3/87

COMPOUN_ '. CONCENTRATION

Benzene ............................................. 0. 11

Chlorobenzene ....................................... <0.05

1,2 - Dich!orobenzene <0.05• .... . . ...... . ..... °.o .........

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dich!orobenzene ............................... <0.05

<0.05Ethylbenzene ........................................

Toluene ............................................. <0 •05

_)
Xylenes ............................................. <0.05

OTHER .CCMFC'UNDS DETECTED OR ._LEQUESTED CONCENTRATION

n/a = no: analyzed

n/d = none detected as specified in the EPA method

Data Cer_if,_ed In__:. _ Report Approved Init.

(EPA602.:

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclush_ use of the client to whom it ill addressed and upon the condition that the client assume_ all liability for the further distribution of the report or its contents,



ANALYTICAL LABORATORY _9t4 S STREET, SACRAMENTO. CALIFORNIA 95814 • 916-447-2946

A (_vISK_W OF OEWANTE & STOWELL _"

Purgable Aromatics

EPA #602

Client:ERM-WEST -BEN LESLIE-BOLE Report #:I11984 Page

Sample Oescription:Bl0 I0=20 4-4.5 Anlab ID #111984-4 Onits:MG/KG

Sample Date 212187 & 2_3_87

COMPOUND '. CONCENTRATION

Benzene ............................................. 0. 10

Chlorohenzene ....................................... <0.05

<0.05
1,2 - "_zchlor_henze=e ...............................

1,3 - L_-cniorcbenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

,_ny_~_nz_ne ........................................ <0.05

Tc!uene ............................................. <0.05
i

J
- XyÂene_ ............................................. <0.05

0...a.......__M:C',_,w_ CR ,=--CUEETED~ CONCENTRATION

n/a = not analyzed

n/d TM none det_zted a_ specifLed in :he EPA method

Daze Cerzlfied Znc:. _ _ Report Approved Init._

{E_'A602A]

Thisrepot1isapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
excfush_useoftheclienttowhomitisaddressedandupontheconditionthattheclientassumesallliabilityforthefurtherdistributionofthereportoritscontents.



ANALYTICAL LABOR_LORY 1914 S STREET. SACRAMENTO. CALIFORNIA 95814 • 916-447-2948
A _Vl._ _ OIEWANTE• STO_LL

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: Bll _1:20 1-1.5 Anlab ID #: 111984-10 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPOUND CONCENTRATION

Henzene ............................................. 2.3

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene .............................................. 12

Xy]enes ............................................. 25

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = no: analyzed

n/d = none detected as specified in the EPA method

by ___ Report Approved by I/_L,_._._
Data Certified

This report is applicable only to the sample received by the laboratory, The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusNe use of the client to whom it is addressed and upon the condition that the cliont assumes all liability for the further distribution Of the report or its contents.



C:

A h5
ANALYTICAL LABORATORY tgt4 s STREET,SACRAMENTO,CALIFORNIA95814• 916-447-2946
A OlVISK3_ OF DEWANTE & $TOWIELLI_'-

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: B-I_ 1:20 pm I-1.5 Anlab ID #: 111984-13 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPO_V!WD CONCENTRATION

Benzene ............................................. I.i

Chlorcbenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dich!orobenzene ............................... <0.05

Ethylhenzene ........................................ <0.05

Toluene ............................................. 3.6

Xyienes ............................................. 3.3

C_HEK COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by /_65_-..--

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusive _ of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distrtt)ution Of the report Or its contents.



A h5
ANALYTICAL LABORATORY 1914 s STREET, SACRAMENTO.CALIFORNIA95814• 916-447-2946
A OlVl_ _ OL_NANTE • STO_LL _r

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: BI3 8:25A 2.0-2.5 Anlab ID #: 111984-16 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPOUND CONCENTRATION

Benzene ............................................. <0.05

Chlorobenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0 05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. <0.05

Xylenes .............................................. <0.05

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by /__

Thisreportisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclusiveuseoftheclient1owhomit isaddressedandupontheconditionthattheclientassumesall liabilityforthefurtherdistributionoftherel)ortor itscontents.



A h5
ANALYTICAL LABORATORY 1914 s STREET, SACRAMENTO. CALIFORNIA 95814 • 916-447-2946

A _ _ OEWANTE & STO_LL _

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: BI4 _:05A 3-3.5 Anlab ID #: 111984-19 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPCL _ND CONCENTRATION

Benzene ........ ..................................... 0.34

ChlorGbenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

!,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylhenzene ........................................ <0.05

Teluene ............................................. 2.2

Xylenes ............................................. 1.4

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certifiedby _ KeportApprovedby

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclus/ve use of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distribution of the report or its contents,



A h5
ANALYTICAL LABORA_RY 1914 s STREET.SACRAMENTO.CALIFORNIA95814• 916-447-2946
Ao_c-, _ OEW_E_ STO_kL

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: BI5 _:35 1-1.5 Anlab ID #: 111984-22 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPOUND CONCENTRATION

Benzene ............................................. 2.1

Chlorcbenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - Dichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 2.8

Xylenes ............................................. 22

OTHER COMPOUh_O$ DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by _____.

Thisrefx:,rlisapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exclusP,_useoftheclienttowhomit isaddressedandupontheconditionthattheclientassumesallliabilityforthefurtherdistrlbulionofthereportoritscontentS.



ANALYTICAL LABORATORY 1914 s STREET. SACRAMENTO. CALIFORNIA 95814 • 916-447-2946

A_v_s.,c__ OC_'WAN_E_ STO_LLqE-

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: W1 i_:15 4.5-5.0 Anlab ID #: 111984-25 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

Q

COMPOUND CONCENTRATION

Benzene ............................................. 0.32

Chlorobenzene ....................................... <0.05

i,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - £,ichlorobenzene ............................... <0.05

Ethylbenzene ........................................ <0.05

Toluene ............................................. 0.ii

Xylenes ............................................. 2.9

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specifLed in the EPA method

Data Certified by _ ..... Keport Approved by j/__&a J

This relport is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclush_ use of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distribution of the report or its contents.



ANALYTICAL LABORATORY 1914 s STREET. SACRAMENTO, CALIFORNIA 95814 • 916-447-2946

A _Vl,_[_'_ _ 01_N_ & STOWIELLq_Lr"

Purgable Aromatics

EPA #602

Client: E_M-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: W2 Z:30P 2-2.5 Anlab ID #: 111984-26 Units: mg/kg

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COM_CCND CONCENTRATION

Benzene ............................................. 54

Chlorzbenzene ....................................... <0.05

1,2 - Dichlorobenzene ............................... <0.05

1,3 - Dichlorobenzene ............................... <0.05

1,4 - D_chlorobenzene ............................... <0.05

Ethyihenzene ........................................ <0.05

Toluene ............................................. 650

Xylene5 ............................................. 1200

CTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by__z_._ Report Approved by_/_-o-----

This repot1is applicableonlyto thesamplereceivedbythe laboratory.The liabilityof the laboratory is limitedtotheamountpaid for thisrepOrt.This report isfor the
exclush_ use of the cl/ent to whom/t is addres=m¢land upon theconditionthat theclient assumesall liabilityforthe furtherdistributionof the report or itscontents.



A a5
ANALYTICAL LABORATORY 1914 s STREET, SACRAMENTO, CALIFORNIA 95814 • 916-447-2946

A OWtSlOk _ DEWAN_ & STO_IEI_ _'-

Purgable Aromatics

EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: W1 I'1:45A Anlab ID #: II1984_8 Units: ug/l

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPCL.-ND CONCENTRATION

Benzene ............................................. 14000

Chlorobenzene ....................................... <0.5

1,2 - Dichlorobenzene ............................... _0.5

1,3 - Dichlorobenzene ............................... <0.5

1,4 - Dichlorobenzene ............................... <0.5

Ethylhenzene ......................................... <0.5

Toluene ............................................. 2200C

Xylenes ............................................. 8700

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by
v

This report is applicableonlytothe samplereceivedbythe laboratory.The liabilityof thelaboratory is limitedto theamountpaidfor thisreport. Thisreport isforthe
exclusiveuseof the clientto whomitisaddressedanduponthe condition thatthe clientassumesall liabilityforthe furtherdistributionofthe report or itscontents.



ANALYTICAL LABORATORY 1914 s STREET,SACRAMENTO,CALIFORNIA95814• 916-447-2948
A {_f_*_ _ OL:'WANTE & STOWIELL

Purgable Aromatics
EPA #602

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page

Sample Description: W3 12:15A Anlab ID #: 111984-30 Units: ug/l

Date sampled: 2/2/87 & 2/3/87 Date received: 2/4/87

Project #40011

COMPOUND CONCENTRATION

Benzene ............................................. 31000

Chlorobenzene ....................................... <0.5

1,2 - Dichlorobenzene ............................... <0.5

1,3 - Dichlorobenzene ............................... <0.5

1,4 - Dichlorobenzene ............................... <0.5

Ethylbenzene ........................................ <0.5

Toluene ............................................. 8200

Xylenes ............................................. 5000

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

n/d = none detected as specified in the EPA method

Data Certified by _ Report Approved by

This_ isapplicableonlytothesamplereceivedbythelaboratory.Theliabilityofthelaboratoryislimitedtotheamountpaidforthisreport.Thisreportisforthe
exck_iveuseof theclienttowhomit isaddressedandupontheconditionthattheclientassumesallliabilityforthefurtherdistributionofthereportor itscontents.



ANALYTICAL LABORATORY 1914s STREET,SACRAMENTO.CALIFORNIA95814• 916-447-2946
AD_VtSt__ DEW_TE&STOWELLI_r

Chlorinated Pesticides and PCB's

Organic Priority Pollutants

EPA #608

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page:

Sample Description: SSl 10:50 Surface Anlab ID# 111984-8 Units mg/kg

Date sampled: 2/2/87 & 2/3/87 Date sample rec'd: 2/4/87

Project #40011

Storet # Compound Concentration

39330 Aldrin ......................................... NA

39337 alpha-BHC ...................................... NA

39338 beta-BHC ....................................... NA

34259 delta-BHC ...................................... NA

39340 gamma-BHC ...................................... NA
39350 Chlordane ...................................... NA

39310 4,4'-DDD ....................................... NA

39320 4,4'-DDE ....................................... NA

39300 4,4'-DDT ....................................... NA

39380 Dieldrin ....................................... NA

39361 Endosulfan I ................................... NA

34356 Endosulfan II .................................. NA

39351 Endosulfan sulfate ............................. NA

39390 Endrin ......................................... NA

34366 Endrin aldehyde ................................ NA

39410 Heptachlor ..................................... NA

39420 Heptachlor epoxide ............................. NA

39400 Toxaphene ...................................... NA

34671 PCB 1016 ....................................... <i

39488 PCB 1221 ....................................... <i

39492 PCB 1232 ....................................... <I

39496 PCB 1242 ....................................... <i

39500 PCB 1248 ....................................... <I

39504 PCB 1254 ....................................... 1.6

39508 PCB 1260 ....................................... 1.9

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

Data Certified Init. _ Report Approved Init.

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusive use of the client to whom it is addressed and upon the condition that the client assumes all liability for the further distribution of the report or its contents.



ANALYTICAL LABORATORY 1914 s STREET,SACRAMENTO,CALIFORNIA95814• 916-447-2946

A DIVISION OF DEWANTE & STOW_LI_--

Chlorinated Pesticides and PCB's

Organic Priority Pollutants
EPA #608

Client: ERM-WEST - Ben Leslie-Bole Report #: 111984 Page:

Sample Description: SSI ii:00 Surface 1.5' Anlab ID# 111984-9 Units mg/kg

Date sampled: 2/2/87 & 2/3/87 Date sample rec'd: 2/4/87

Project #40011

Storet # Compound Concentration

39330 Aldrin ......................................... NA

39337 alpha-BHC ...................................... NA

39338 beta-BHC ....................................... NA

34259 delta-BHC ...................................... NA

39340 gamma-BHC ...................................... NA

39350 Chlordane ...................................... NA

39310 4,4'-DDD ....................................... NA

39320 4,4'-DDE ....................................... NA

39300 4,4'-DDT ....................................... NA

39380 Dieldrin ....................................... NA

39361 Endosulfan I ................................... NA

34356 Endosulfan II .................................. NA

39351 Endosulfan sulfate ............................. NA

39390 Endrin ......................................... NA

34366 Endrin aldehyde ................................ NA

39410 Heptachlor ..................................... NA

39420 Heptachlor epoxide ............................. NA

39400 Toxaphene ...................................... NA

34671 PCB 1016 ....................................... <i

39488 PCB 1221 ....................................... <i

39492 PCB 1232 ....................................... <I

39496 PCB 1242 ....................................... <I

39500 PCB 1248 ....................................... <i

39504 PCB 1254 ....................................... <i

39508 PCB 1260 ....................................... 0.20

OTHER COMPOUNDS DETECTED OR REQUESTED CONCENTRATION

n/a = not analyzed

Data Certified Init. _._.._-/ Report Approved Init. /_4__._

ThiS report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this report. This report is for the
exclusive uSe of the client to whom it is addmsssd and upon the condition that the client assumes all liability for the fudher distribution of the report or its contents,
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