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I INTRODUCTION

This report presents the results of Harding Lawson Associates’ (HLA) Phase II
Evaluation of Petroleum Hydrocarbons at Exxon Service Station R/S# 7-0104, 1725 Park
Street, Alameda, California. The work was authorized by Exxon Contract No. 88946914,
dated December i, 1988.

The Exxon Station is located on the northwest corner of Eagle Avenue and Park
Street in Alameda, California. The location of the site is shown on Plate 1. The site is

located in a mixed commercial and residential district of Alameda.

A, Background

The site was formerly occupied by a Regal Service Station owned by Wickland
Oil Company, Sacramento, California. In 1986, the station was remodeled and three
double walled fiberglass tanks were installed. The tanks were used to store regular,
unleaded, and premium unleaded gasoline. No information regarding soil and/or
ground-water quality at the time of the tank removal could be obtained by HLA.

A Sensitive Receptor-Risk Assessment Survey for the site was prepared by EA
Engineering Science and Technology, Inc. (EA). The EA engineering study identified
5 monitoring wells, an industrial water well and an irrigation well within 1/2 mile of the
site. |

On May 17, 1988, HLA was contracted to perform a Phase 1 Evaluation of
Petroleum Hydrocarbons at the site. The results of the evaluation were presented in a
letter report to Exxon dated June 24, 1988. As part of the evaluation, three monitoring
wells were installed at the site on June 2, 1988, as shown on Plate 2. One soil sample

was selected for laboratory analysis from each well boring and analyzed for total
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petroleum hydrocarbons (TPH) as gasoline, and benzene, toluene, ethylbenzene and
xylenes (BTEX). Results of these analyses are listed in Table 1. One round of water
samples was collected from each well on June 7, 1988 and analyzed for TPH as gasoline,
and BTEX. Analytical results are listed in Table 2, Wells at the site were surveyed to a
common datum, water levels measured, and the ground-water gradient at the site was
evaluated.

Review of water level data showed that ground-water flow at the site was
directed east toward the Oakland Estuary. Petroleum hydrocarboﬁ constituents were
detected in soil And ground-water samples collected from the site. TPH as gasoline was
detected in soil at concentrations ranging from 11 to 1400 parts per million (ppm). A
maximum concentration of 110,000 parts per billion (ppb) of TPH as gasoline was
detected in water sampled from monitoring well MW-2, located downgradient of the
tank field. In addition, review of laboratory analyses of water sampled from Well
MW-1, located upgradient of the tank and pump islands, showed that TPH as gasoline

was present at a concentration of 27,000 ppb.

B. co f vi

Based on the results of the Phase I investigation, state and local regulations
require that further site investigative work be conducted to evaluate the magnitude and
extent of petroleum hydrocarbon contamination at the site. Based on these regulations,
HLA’s understanding of site conditions, and specific requests by Exxon, HLA completed
the following tasks:

° Conducted a brief site survey of the surrounding area to identify
potential sources of subsurface contamination.

© Reviewed California Regional Water Quality Control Board San Francisco
Bay Region (RWQCB) and Alameda County Environmental Health
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Department files for information on other subsurface contamination
investigations in the area.

Conducted a site survey of subsurface conditions to evaluate the extent of
on-site petroleum contamination.

Installed and developed three additional 4-inch-diameter ground-water
monitoring wells.

Sampled the six monitoring wells and analyzed water samples for total
petroleum hydrocarbons (TPH) as gasoline, and benzene, ethylbenzene,
toluene, and xylenes (BTEX).

Prepared a report detailing site impact on local ground-water quality.

Arranged for transport and disposal of drummed soil and water generated
during monitoring well installation and sampling.

Sof 12
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II HLA FIELD WORK

A. Petroleum Hvdrocarbon Survey

On December 29, 1988, HLA supervised a survey of subsurface conditions at the
site. A soil gas survey was originally scheduled to be performed, but due to the shallow
depth to ground water at the site, water samples were collected for field analysis instead
of s0il gas samples.

Six ground-water samples were collected for field analysis by National
Environmental Testing, Inc,, (NET) Pacific, Santa Rosa, California. Water sample
locations are shown on Plate 3. Samples were collected by pneumatically driving
3/4 inch probes to depths of 8 to 12 feet. Ground-water samples were collected with a
stainless steel bailer and decanted into 40 milliliter volatile organic analysis (VOA) vials.
Ground-water samples were analyzed on site in a mobile laboratory equipped with a gas
chromatograph/photo ionization detector (GC/PID). Each sample was analyzed for peaks
eluting prior to benzene, toluene, xylenes, ethyl benz_ene, and TPH as gasoline.

Table 3 presents analytical results of ground-water samples collected during the

survey. Copies of original analytical results are presented in Appendix B,

B. Drilling and Soil Samplin

Prior to the start of the drilling, HLA obtained a permit to construct monitoring
wells from the Alameda County Flood Control and Water Conservatidn District.
Monitoring well locations were checked for underground utilities by contacting
Underground Service Alert (U.S.A.).

On January 9, 1989, HLA drilled three soil borings to a maximum depth of

20.5 feet using a CME 75 truck-mounted drill rig equipped with 10-inch-diameter

D7454-R 4of 12



Harding Lawson Assoclates

hollow-stem augers. To avoid damaging any subsurface lines not identified by U.S.A.,
the borings were hand auvgered to an approximate depth of 2.5 feet. The borings were
logged by an HLA geologist under the supervision of a Cal_if‘ornia-registered geologist.
The soil was classified using the Unified Soil Classification System (USCS). The boring
logs and a copy of the USCS are included in Appendix A.

Soil samples were collected at approximately § foot intervals using a 3-inch
outside diameter modified California sampler equipped with 6-inch-long stainless steel
liners. Soil samples were screened for organic vapors using an organic vapor analyzer
(OVA), Soil samples selected for laboratory analysis were covered with aluminum
foil-lined plastic caps, taped, labeled, stored in a refrigerated environment and
transported under chain of custody to Med-Tox Associates, Incorporated (Med-Tox),
Pleasant Hill, California. Med-Tox is a ‘state-certif ied analytical laboratory for the
analyses requested. Soil cuttings derived from well installation activities were stored in

S3~-gallon drums on site pending receipt of laboratory analytical results.

C. Monitoring Well Installation and Development

Each of the three borings were completed as ground-water monitoring wells
(Wells MW-4, MW-5, and MW-6), Four-inch-diameter flush~threaded Schedule 40 PVC
well casing and .020 inch machine slotted well screen was inserted through the augers
from the ground surface to the bottom of each boring. The screened interval extended
from approximately 4.0 feet below ground surface to the bottom of the boring. Blank
PVC casing extended from 4.0 feet to approximately 0.5 feet below ground surface.
Number 3 Lonestar sand filter material was placed in the annular space between the well
casing and the borehole. The filter pack extended from the bottom of the boring to

approximately 6 inches above the screened interval. An approximate 6 inch thick layer

D7454-R 5of 12




m

Jrar——

Marding Lawson Associates
of bentonite pellets was placed above the filter pack and hydrated with water, The
remaining annular space was backfilled to ground surface with a cement/bentonite grout
mixture to approximately 1 foqt below ground surface. A locking aluminum well cap
was connected to the top of the 4-inch well casing. A Christy box was set in cement
eround the top of the well to protect it from surface traffic. Monitoring well
construction details are presented in Appendix A. Monitoring well locations are shown
on Plate 4. _

Monijtoring wells were developed by bailing a minimum of 8 casing volumes of
water or until discharge water was visibly clear, and pH, conductivity, and temperature
has stabilized. Water development data is included in Appendix A, Water generated
during well development was stored in 55-gallon drums on site pending receipt of

laboratory analysis.

D. Water Level Measurement and Ground-Water Sampling

HLA surveyed all six monitoring wells on site to a common datum of 100 feet on
Januvary 17, 1989, On January 17 and 24, 1989, depth to ground water was measured

using a chalked steel tape. Water levels are considered to be accurate to within

. 0.01 feet, Water level data are presented in Table 4.

After water level measurements were taken on January 17, 1689, the ground
water was visually inspected for evidence of a floating petroleum hydrocarbon layer
(free product). No free product was present,

Prior to sample collection, 2.5 to § casing volumes were purged from each well.
PH, conductivity and temperature were measured while pdrging each well. Water

sampling data is included in Appendix A, Water generated during water sampling
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activities was stored in 55-gallon drums on site pending receipt of laboratory analytical
results,

All water samples were collected with a stainless steel bailer. Water samples were
decanted frc;m the bailer into 40 milliliter VOA vials, Iaibeled, put in a refrigerated
environment, and transported under chain of custody to Trace Analysis Laboratories
(Trace), Hayward, California. Trace is a state-certified hazardous waste analytical

laboratory for the analysis requested.

E. iquipm ontaminatl

To minimize the possibility of cross contamination, all downhole drilling and
sampling equipment was decontaminated prior to use. The augers were steam cleaned
prior to drilling each boring. The soil and water sampling equipment was washed in a

low-phosphorous soap solution and double rinsed with tap water between wells.

F. Soil and Water Disposal
Following receipt of laboratory analyses, the drummed soil and water remaining
on site was disposed of in accordance with state and local regulations by Decon

Environmental Services, Inc., Hayward, California.
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III LABORATORY ANALYSES

A. otl Sample 1

One soil sample was selected for laboratory analysis from each of the borings
driiled by HLA. Samples collected just above the saturated zone (4.5 to 5.0 feet below
grade) were selected for laboratory analysis. Soil samples were analyzed for TPH as
gasoline and BTEX. The laboratory analytical results for the soil samples analyzed are

listed in Table 5. Copies of original laboratory reports are presente-d in Appendix B.

B. ter Sample Analysi

One round of water samples were collected from each of the six wells on site on
January 17 and I8, 1989. Ground-water samples were analyzed for TPH as gasoline and
BTEX. The laboratory analytical results for the ground-water samples are listed in
Table 6. Copies of the original laboratory analytical reports are presented in

Appendix B.
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IV DISCUSSION

A, Subsurface Conditions

All three borings drilled at the site encountered similar subsurface conditions.
Review of boring logs indicates that 2 to 4.5 feet of fill overlies dark grey sand or silty
sand. Below this horizon, a bed of green clayey sand to silty sand was encountered
between 5 and 9 feet. The silty sand is underlain by 5 feet of green, poorly graded,
medium grained sand. At a depth of 14 feet, a one to three inch layer of gravel was
encountered. Yellowish brown silty sand or sandy silt underlies the gravel layer in all
three borings drilled at the site. During drilling, a strong petroleum odor was noted in
the soil between 2.5 and 9 feet.

Ground water was measured at the site at depths between 5 and 6 feet. On the
basis of ground-water measurements and the well elevation survey, it appears that
ground-water flow at the site is directed to the east towards the Alameda Estuary,
located approximately 1,000 feet from the site. Siope of the ground-water gradient is
0.016 ft/ft. Ground-water contours and elevations are shown on Plate 5.

Ground water in the East Bay is not used as drinking water. Although there
currently is no use for the shallow ground water, there is possibly a hydraulic connection
between the shallow ground water and the deeper, confined aquifers. Deeper aquifers in
the area are reportedly being used as a source for industrial water supplies and

irrigation.

B. Off-Site Reconnaissance and Agen ile Review
A brief survey of the surrounding area was conducted by HLA personnel on

February 15, 1989. During this survey, HLA identified several businesses where
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C. leum Hydrocar Iy

Review of mobile laboratory analytical results of December 1988 ground-water
sampling indicates that petroleum hydrocarbons were present in ground-water samples
collected east of the service station building. Significant levels of contamination
(20,000 to 76,000 ppb TPH as gasoline) were present in ground water sampled north and

east of the tank field.

D, Laboratory Results

Review of laboratory analyses of soil samples collected from the site on June 2,
1988, and January 9, 1989; indicates that petroleum hydrocarbons are present at
significant levels in all soil samples collected from the site. The highest levels of
petroleum hydrocarbons were detected in soil collected from boring B-2 (1,400 ppm),
located east {or downgradient) of the pump islands, and Boring B-6 (490 ppm), which is
situated east of the tank field,

Review of laboratory analyses of water samples collected on January 17, 1989,
indicates that petroleum hydrocarbons are present at significant levels in ground water
collected from all wells at the site. Water sampled from all six wells exceed California
Department of Health Services (DOHS) action levels for benzene and xylenes. Water
samples collected from Wells MW-1, MW-2, MW-5, and MW-6 exceed DOHS action
levels for ethylbenzene, and water collected from Wells MW-2, MW-3, MW-4, MW-5,
and MW-6 exceed DOHS action levels for toluene.

A comparison of June 7, 1988 and January 17, 1989 ground-water analyses shows
that concentrations of petroleum hydrocarbons have decreased in monitoring wells

MW-1, MW-2, and MW-3.
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Y CONCLUSIONS

On the basis of work performed to date, it appears that past or present practices
have caused degradation of soil and ground-water quality at the site. Petroleum
hydroc;arbons may have been released from Jeaks in the petroleum storage or distribution
system, from surface spiliage, or from possible off-site sources. It appears that
petroleum hydrocarbon contamination is present north, east and southeast of the USTs
and pump islands. To date, the boundary of the plume of contamination has not been
defined. Ground-water flow at the site is directed towards the east at a gradient of
0.016 ft/ft. Due to the relatively high permeability of soils and high levels of petroleum
constituents detected at the site, it is likely that petroleum hydrocarbons have migrated

off site.
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Table 1. Analytical Results

HLA Soil Sampling
June 2, 1988

(ppm)?
Sampie
Boring Depth TPH as
{feet) gasoline Benzene Toluene Ethylbenzene Xylenes
B-1 10 11 0.67 ND? 0.15 0.37
B-2 5 1,400 ND 32 25 150
B-3 5 74 ND ND ND 2.4

1

D7454-R

ppm - parts per million
? ND - Not Detected
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Table 2. Analytical Results Harding Lawson Associates

HLA Ground-Water Sampling
June 7, 1988

(ppb)*
Well TPH as
Number gasoline Benzene Toluene Ethylbenzene Xylenes
MW-1 27,000 5,000 77 1,100 2,700
MWw-2 110,000 12,000 12,000 2,100 12,000
MW-3 28,000 6,000 80 940 1,900

1 ppb - parts per billion

D7454-R
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Table 3. Mobile Laboratory

HLA Ground-Water Sampling
December 30, 1988

(ppb)’
Probe TPH as
Number gasoline Benzene Toluene Ethylbenzene Xylenes
P-1 ND? ND ND ND ND
P-2 20,000 4,400 3,000 2,500 6,100
P-3 650 200 6.2 51 76
P-4 45,000 11,000 5,200 3,200 8,000
P-5 76,000 16,000 10,000 1,500 69
P-6 800 51 69 30 160

1 ppb - parts per billion

2  ND - Not Detected

D7454-R



Table 4. Water-Level Data

Marding Lawson Associates

Depth to . Well Ground-Water
Well Water BTOC Elevation Elevation

Number Date (feet) {feet) (feet)
MwW-1 1/17/89 5.81 98.81 93.00
1/24/89 5.16 98.81 93.65

Mw-2 1/17/89 5.96 97.94 01.98
1/24/89% 5.04 97.94 92.90

MW-3 /17789 5.49 98.47 2298
1/24/89 5.38 98.47 93.09

MW-4 1/17/89 5.36 98.69 93,33
1/24/89 5.46 98.69 93.23

MW-5 1/17/89% 5.39 98.30 9291
1/24/89 5.51 98.30 92.79

MW-6 1/17/89 5.59 68.96 93,37
1/24/89 5.27 98,96 93.69

BTOC - Below Top of Casing

D7454-R
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Table 8. Analytical Results
HLA Soil Sampling
January 9, 1989

(ppm)*
Sample
Boring Depth TPH as
(feet) gasoline Benzene Toluene Ethylbenzene Xylenes
B-4 5 0.6 0.017 0.002 0.007 0.012
B-5 4.5 2,0 0.055 0.007 0.066 0.240
B-6 5.0 490 3.7 0.970 23.0 94.0

1

D7454-R
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Table 6. Analytical Results
HLA Ground-Water Sampling

January 17-18, 1988

Harding Lawson Associates

(ppb)
Well TPH as
Number gasoline Benzene Toluene Ethylbenzene Xylenes
MW-1 6,800 2,000 ol 800 1,600
MW-2 30,000 6,600 3,300 1,600 7,700
MW-3 5,300 2,500 230 590 1,100
MW-4 19,000 1,000 1,500 360 2,200
MW-5 26,000 8,700 3,900 990 5,900
MW-6 38,000 7,400 9,300 2,000 9,900

1

D7454-R

ppb - parts per billion



SCALE IN FEET

e

ATE

:

BEocon-Alameda

Area Map

Harding Lawson Asssclates
Services

Enginesring and
Erwvironmenial

Phase Il Evaluation of Petroluem Hydrocarbons

Alameda, California

JOB HURSIER

4167,245.02




. 8898

o
Regal Store |
| i
Gamageﬂin—--{ ______
r;g-—--,.‘
1% _ ____ 9
Air/Water — | TankField |
/8~ = oM
l"\e.i —_— __Df
‘ 4

{ g
'y

\
o/

EXPLANATION
4 Monitoring Well /
/4'
20
1

Eagle Avenue

0 40
& } -
APPROXIMATE
SCALE IN FEET
Harding Lawson Asscoiates Site Plan - June 1988
E Engineering and Phase |l Evaluation of Petroluemn Hydrocarbons
Ermironmental Serwices BExxon
Alameda, California

[ JOB MMGER DaTE FEVSED
MOl 4167,249.02 ‘ﬁ?f 2/89



b Plarter
o '$p"
TPH ND
B ND
Regal Store E ND
T ND
| X ND
| Cwd®
3 TPH 76%30 e
W“’“"“E =er——c— '8 10
4 0 o\ E 1500
S e L,
18,
Air/Water — | _TankField | P-2 -
| 7o oM TPH 20,000 5
. l‘\oﬁ — ____},I B 4400 F4-$ <
E 2500 TPH 800 /7] 2
6 1@~ o x s 28 &
P3N — — /] T &9
TPH 650 D X 160
E s
Pylons
T 62 Pump _—
X 76 Islands o \‘
.
= Puws 74 D E
P-4 '
TPH 45,000
B 11,000 _$
E 3200 Mw-2
T 5200
X 8000
Park Street
EXPLANATION
4 Monitoring Well /
€  Probe Location /4r
TPH Total petroleum hydrocarbons as gasoline (ppb
B Benzene (opb) gasoline (ppb)
E Ethyl benzene (ppb) 0 20 40
T Toluene (pr) L i ]
X Xylenes {ppb) APPROXIMATE
, SCALE IN FEET
Harding Laweon Asssciates Moblle Laboratory Ground-water Sampling Pt
Engneenng snd Phase Il Evaluation of Petroluem Hydrocarbons
Erwronmmenisl Serwces Exxon
Alameda, California

TRaR 108 amn DATE PEVEED BATE
MOI 4167.249.02 % 2/89




8895

Regal Store

g : 1
: I 4 uw-1¢”
MW-4
Garbage Bin— —E ______
-~ E" - "-—-‘
l(\o_b_ —_—— 3 A o
Air/Water — | TankField | S
| £ Y §
N — -2/ ~4 s
MW~ e
'l oM &
| D D
*uw-u Pylons
Pump 1."_‘_,_..---"" \“
&
5
a 4 D E
-3
MW |8
-¢-I|IW-2
Park Street
EXPLANATION
'¢ Monitoring Well 4'/
0 20 40
E -+ i
APPROXIMATE
SCALE IN FEET
E=== M¥arding Lawson Aseociates Site Plan - January 1989 PaTe
TTE .| Cromeenngand Phase I} Evaluation of Petroluem Hydrocarbons
_ Ermaronmental Services Bxxon
Alameda, California
. SO MUMEER DATE REVISED DATE
MOI 4167,249.02 f(j’ 2/89




e

| \Planter
1 Q
_ Regal Store |
I
f
@
;
<
2
&
w
EXPLANATION
B Monitoring Well 7
_. = Ground-water Elevation 4
B and Corttour, dashed ¥ 4
where approximate
0 20 40
E 1 i
APPROXIMATE
SCALE IN FEET
Merding Lawson Assoclates Ground-water Elevations, 1/18/89 PLATE
m Engineering and Phase Il Evaluation of Petroluem Hydrocarbons 5
Erwironmenial Senvoss BExxon
Alameda, California -
=T DaTE REVEED DATE

TP JOB HUREER
MOl 4167,249.02 ‘ﬂ'z 2/89




A Known Subsurface Contamination
@ Potential Subsurface Contamination

0 2200
——
SCALE IN FEET
Marding Lawsen Assecistes Sites with Known or Potential Subsurface Contamination PLATE
Engpnssnng and E:ocon-AIa;neda
Emuonmenta! Services Phase |l Evaluation of Petroleum Hydrocarbons
Alameda, California
RN JOR FUMBER DATE FEVBED DATE
MOl 4167,249.02 ﬁfb 2/89




Marding Lawson Assoclates

APPENDIX A
BORING LOGS/WELL CONSTRUCTION DETAILS,

WELL DEVELOPMENT DATA
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Tecp of PYC Casing
Elevation_ft

SROUND SURFACE

Blowa/foot

OvVA (ppm)

10 IN. DTAMETER BORING

0 to 20.5 ft

4 IN. DIAMETER SCHEDULE 40
PYC WELL CASING

0.5 below ground to 4.0 ft
BENTOMITE-CEMENT SEAL

0 to 3.0 ¥t

BENTONITE PELLEY SEAL

3.0 to 3.5 ft

-
%
3

—
p—y
—_—
—
—

LONESTAR 93 SANDPACK
3.5 to 20.5 ft

4 IN. DIAMETER WELL SCREEN
(0.020 in. slot size)
4.0 to 18.0 ft

BOTTOM WELL CAP to 48.0 f¢

BOREHOLE CLEANED OUT
to 45.0 ft
BOTTOM OF BOREWOLE 20.5 ft

10

CME-75
Date

Equipment

Elevation

ASPHALT
GRAVEL (6W) (fill)
strong petroleum odor

DARK BRAYISH BROWN SILTY SAND (SM) 2.5Y 4/2
looss, moist, very strong petroleum odor

GREEN CLAYEY SAND (SC)
medium—grainsd

loose, moist,

GAEEN SAND WITH MINOR SILT (SP) wmedium
dense, seturated, pocrly graded.
medium-grained, petroleum odor

3" gravel layer ot 14.0 ft
YELLOWISH BROWN SILTY SAND {SM) 10YR 5/6
loose, saturated, medium-grained
YELLOWISH BROWN SANDY SILT (M) 410YR 5/6
sedium stiff, eaturated

BREEN SILTY SAND (SM) medium dense,
eaturated, sediym-grained, with minor plant
fropasnta

bottom of boring 8t 20.5 ft
converted to monitoring well MW-4
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0- ASPRALT
FILL
S0 IN. DIAMETER, BORING BLACK SILTY SAND (S0 10V 2/1 damp. strong
petroleus odor
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0.5 to 3.0 ft =R 11 100 B
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.; ;. o
:+- .-‘: .:. 1-‘1
=K 3.} GREEN SAMD (SP) medium dense, saturated,
g =K =2 5 40431 :7+] subanguler medium-greined, with minor silt,
B ] petroleus odor
d=5 Ry
LONESTAR #3 SANDPACK A=k P
3.5 to 20.5 ft e i
. E 'Lvﬂ'
4 IN, DIAMETER WELL SCREEN [ -E=I- ] 1° grevelly layer at 14.0 1
{0.020 in. slot eize) H=n 26 45481 ||| YELLOWISH BROWN SILTY SAND (SM} 10YA 5/4
4.0 to 19.0 ft " a AL l:g:ul dense, satursted, high percentage of
N=p of e s
Oy ,tr .+ :‘. #
=k 1K
BOTTOM WELL CAP to 18.0 1t ;: t , color change to green
BOREHOLE CLEANED OUT s o]
to 18.0 ft s 25 0 po<4ad ||
TOM OF BOREHOLE 20.5 ft ; :
bottom of boring at 20.5 ft
converted to monitoring well MW-5
26 -
30~
Ill-
.n-l

= Harding Lawson Assoclates

HLA

Engineerng and
Environmental Sarvices

Log of Boring snd Well Completion Detail BS/MWS

LATE

Exxon - Alameds
Californis

Alameda,

JOB MUMBER

04167, 248.02

pr

DATE REVISED DATE

2/89




eas3

[l > i
b T -
Top of PVC Casing 2 =
o ment CME-75
: Elevation_ft ;é g £ 3 Equipme
S 3 3 Elevation_________ Date
BAOUND SURFACE =
ASPHALT
10 IN. ﬂgANETEI BOAING BLACK SILTY CLAY WITH GRAVEL (CL} (fi11)
| 0 to 20.6 ¢
|4 IN. DIAMETER SCHEDLE 40 strong petroleus odor
PVC WELL CASING
0.5 below ground to 4.0 ¢
BENTONITE-CEMENT SEAL
| 0.5 to 3.0 f¢ . - BREEN TO GREENISH DARK GRAY BILTY SAND (SM)
ﬁ?E:I;ESP%LET SEAL loose, moist, medium-grained, subangular,
z * vary strong petroleum odor
GREEN SAND (SP] wsedium dense, saturated,
sedium-grained
17 800
LONESTAR #3 SANDPACK
3.5 to 20.5 ft
SCRE 1° prave) layer at 14.0 ft
1°f:§0°f:?E:§:t"Etta, N TR YELLOWISH BROMN SANDY SILT (M) 40YR 5/6
4.0 to 19.0 ft stiff, satursted, 25% sand
y "F increase in sand content M) ;
e, YELLOWISH BROWN SILTY SAND 10YR 5/6
BOTTOM WELL CAP to 19.0 ft 7 |  medium dense, sstursted, medium-grained
BOREHOLE CLEANED OUT et
to 19.0 1t i5 o 20401
0 OLE 20.5 ft bottow of boring st 20.5 ft
converted to monitoring well MW-6
H-
n-
05~
‘-
PLATE
Harding Lawson Associates Log of Boring and Well Completion Detail BE/MMG
Engineenng and .
Ervironmental Services Exxon - Alameda

Alameda, California

DRAWN JOB NUMBER DATE REVISED DATE
04167, 249.02 ﬁ' () __2/83




6196

MAJOR DIVISIONS TYPICAL NAMES
GW WELL GRADED GRAVELS WiTH OR
cuean ames v | WITHOUT SAND, LITTLE OR NO FINES
i GRAVESS GP POOALY GRADED GRAVELS WITH OR
N WITHOUT SAND, LITTLE OR NG FINES
5t | wErm
= ARSE 10N
B2w| e uan GM ﬂh'rHvsc‘s&%\fELs,suw GRAVELS
Qg ol o aSIEVE SIZE GRAVELS WITH OVER
WG 12% FINES
== GC CLAYEY GRAVELS, CLAYEY
=ug GRAVELS WITH SAND
el
é-ﬂ' : N ]
5z g sw [°,°,| WELL GRADED SANDS WITH OR WITHOUT
uﬁg S S 2 GRAVEL, LITTLE OR NO FINES
- SANDS UTILEORNOFINES | o |« e| POORLY GRADED SanDswiTH OR
W | *,*,| WITHOUT GRAVEL, LITTLE OR NO FINES
ég MORE n::m HALF CT e
RACTION * [*| SILTY SANDSWITH OR
(5] 1S SMALLER THAN SM
NO. 4 SIEVE SIZE SANDS WITH OVER L] WITHOUT GRAVEL
20 GRES sc /724 cLavey sanoswiTHOR
¥¢] WITHOUT GRAVEL
-
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTS WITH
Ve SANDS AND GRAVELS
—u SILTS AND CLAYS L/, INORGANIC CLAYS OF LOW TO
OZw cL MEDIUM PLASTICITY,CLAYS WITH
. PR LIQUID LIMIT 50% OR LESS ‘A SANDS AND GRAVELS, LEAN CLAYS
O o ou [ililil| greanicsiLTsor cLavs
=2 E OF LOW PLASTICITY
Zz et
<0 INDRGANIC SILTS, MICACEOUS OR
%z MH DIATOMACIOUS, FINE SANDY OR
‘?55 SILTY SOILS, ELASTIC SILTS
ww E SILTS AND CLAYS cr [/ INGRGANIC CLAYS OF HIGH
= g LIQUID LIMIT GREATER THAN 50% PLASTICITY, FAT CLAYS
L
OH ¥/7,4 ORGANIC SILTS OR CLAYS
17,/%| OF MEDIUM TG HIGH PLASTICITY
Pt [~ PEAT AND OTHER HIGHLY
HIGHLY ORGANIC SOILS 22 OHOANICSOILS
UNIFIED SOIL. CLASSIFICATION - ASTM D2487~-85
Perm —  Permeability Shear Strengih (psf)-* F Confining Pressure
Consol —  Consolidation TeUU 3200 (2600) — Unconsohgdaled Undrained Triaxial Shear
LL —  Liquid Limit (%) {FM) or (S) {lield moistute or saturaled)
PI —  Plastic Index {%) Tlclli!:' 3200 (26000 - ?on::oltdal:a:;ulindramed Triaxial Shear :I
- , . wWiILR OF Wi pore pressure measuremeant
G, goecilic Giavlty ™CD 123200 (2600) — Consolidated Drained Triaxial Shear
MA  —  Particle Size Analysis SSCU 3200 (2600) — Simple Shear Consolidaled Undrained
B — C“Undisiurbed” Sample " {with or withoul pore pressure measurament)
=4 —  Bulk or Classilication Sample SSCD 3200 (2600) — Simple Shear Consolidated Drained
DSCO 2700 (2000) — Consolidated Drained Chrect Shear
uc 470 — Unconfined Compression
LS 700 — Laboratory Vane Shear
KEY TO TEST DATA

Harding Lawson Assoclates
Engineers and Geoscienlists

PLATE

DHAWN JOB NUMBER

04167,249.02

AT BEVISED DATE

3/89




WO El- DeuzloPNENT

Harding Lawson Assoolr” (E-He'U'N" WEH S*M-PH
"él T\ Engineers and Geoscientists % NG FORM

Well No. __Mw) — 4
Well Type: [K(Monitor OExtraction O Other

Job Name ExxoN  ALA™MEDA Well Material: BIPVC OISt Steel DOther

Job Number 04/ ] 24T O Date _IJ’/ Time

Recorded by ﬂ%ﬂeﬁ% Sampled by

ﬂr—-l'

CuingDilmmr(Dlnlnehn)

Da2dnch DO4dnch Oédnch OOther
Total Depth of Casing (TD in feet 8TOC): ! 7

Water Lavel Depth (WL in feet BTOC): . .5, &

Number of Well Volumes to be purged (# Vols) Near Bottomn [ Near Top [ Other
Ds O« Os Ow MOum 3 Depth in fest (BTOC):

Screen Interval in feet (BTOC):

U2 suant M;s:op ____ Bowa hmu_k_gpm Final_2“__ gom

: . from o
f/‘? - 54&-\x 4 X 00408 = _ 70.92 gations
TD ({oet) WL (feet) D (inches) Calculated Purge Volume

ml‘mwm QoS
'F{imping Bogan| PH_| quiohogim) | TH~¢ [Obee—— 7] | et Sagan] #H | quenesiom) | TIA%6 |oter

3 b83lioco |/l lvmeso %iﬂgg? 550 | Mo.s |5 FurBipl
o

25 Llllioco |47 |V-He8, 75t Boo | /5.0 [P Feren d
Ho 51 11sD 17 INoDeA

57 AR 77 5

517 L. 74 550 17.5 et Metar Nos.

Obsarvations During Purging (Wel! Condition, Turbidity, Color, Odor): S 2g 27 Yo rhederdte. Pt bocien 00~

Discharge Water Disposal: DSlnleySower D storm Sewer £ Other ﬁ#ﬂ”mm

B R e r e A NELL BAMPLING T e e ]
B HENERDS 0 Same As Above
[ Bailer - Type: 0 Grab - Type:
O Submersible (] Centrifugal [JBiadder; Pump No: [ Other - Type:
EVPLEDISTHEONON  samplo Series
[ Sample No. | Volume/ConL | _Analysis Requested Preservatives Lab Comments
DUALITY CONTROL SAMPLES
Duplicate Samples Blank Samples Othar Samples
| Original Sample No. |Duplicate Sample No. Type Sample No. Type Sample No

ans OFFICE COPY

0748



L A W&OPHWI

E Harding Lawson Assooks GROUNT R SAMPLING FORM
Engineers and Geoscientists - 5-
Well No. -
Well Type: [¥Monitor OExtraction O Other
JobName ____Exwor) ALAMLO4 Wel Material: JKPVC DIStSteel DOther—
Job Number _0 7/ & 7T 24 5. O Date __ 1/ 2/ &9 Time

Recorded by L’-CM—?QHW Sampled by P—

S R e T AN T N

Casing Diarneter (D In Inches): lor-'l’rpe: 77 PV
Dzinch Painch [Jeinch DOter O Submersibie [)Centrifugal D)Bladder; Pump No.:
Total Depth of Casing (TD in teet BTOC):_ /T 0] Other - Type:
Water Level Dopth (WL n teet BTOC): 5, 4/ / [ T3t s oo
Number of Well Volumes 1o be purged (# Vols) O Near Bottom [INear Top  [JOther
Ds D4 Os D10 [AOther Depth in feet (BTOC): Screen interval In feet (BTOC):
: AR i from )
./‘? - 54/ \x ‘;£ X g X 0.0408 = 70.97 gallons
TO (loet) Wileet) /| D (inches) # Vols Calculated Purge Volume
BFGERETE T UAL PURGE VOLIN
L
AL ot e J Iu.un.r.s
Chu-mmn AT ﬂm THC Joneminmy [ Maies Sincs

[ 679 1196 15 TS
_?'0 .45 1150 /5 |vmuesio || @

.i.jj. 6o & /6.5 |V, ruesi0
D 20 9.2 |7¢.0 [vTuesio

__{:_,»‘5' S _& 50 [, O BiehTiy TREB|  Maeter Nos.
Observations During Purging (Well Condition, Turbidity, Coler, Odor}: _‘&fw.{x.mj ader + $hicn_ e H20
Diwharge Wa:aroisposa: DSanitary Sower DStorm Sewer |ﬁomer 5 5 Gm.u:;o DR,

£ SRR

O Submersible [ Centrifugal (JBlacder; Pump No: [ Other - Type:

L N Sample Series:
__Strnph No. Velumae/CanlL Analysis Requested Presarvatives Lab Comments
RUALITY CONTROL SAMPLES
Duplicate Samples Blank Samples Other Samples
Original Sampls No. [Duplicate Sampls No, Typa Sample Mo, Type Sample No.

oo OFFICE COPY 0748



LOELL— DEVELDPMENT

ae——=t Harding Lawson Associs
= S Gm;:ﬂ tms‘ Gﬂﬁgtg _ R SAMPLING FORM
== Wall No.
Well Type: E}Monitor OExtraction O Other
Job Name _Exxon ALass DA Well Material: EPVC OISt Steet O Other
Job Number _iegd OH (6 T 249027 Date !/ 12/ ¥9 Time
Recorded by %:M Sampled by
finilels)

Casing Diameter (D In Inches): [ Baller - Type:

O2inch  [Kginch [Oeinch [1Other Dmﬁ&mmu Ol Bladder; Pump No.:
Total Depth of Casing (TD in feet BTOC): 'G‘ [ Other - Type:

Water Lavel Depth (WL in feet BTOC): . & (o
Numborofwmvuumutobopumod(fva% Near Bottomn [ Near Top  [] Other

O3 O4 Os Ow OOther

Depth in feet (BTOC): Screen Interval In feet (BTOC):

HGE WO T e AT A K from to
2
{ \9 - Sekix_ Y x_D X 00408 = (2 B AN Qations
\ TD fieet) WL (feet) / D (nches) # Vols Caiculated Purge Volume
l 7;1 * - :
Hﬂll_fl._gpm Pl 22D { 7o galions

43 ! L o

BT — Cond . [ Wrates Cond. % TuLBI D

[Pumping Began PH | (umotiom) | TH ¢ WE%/M 4 | b | THE Jonteior
TUEBILD

|D k5] /1350 | .0 v 790 e.85)| 1 O /9.0 |stigteriy
Tl 370 | /.5 [v-Ne0
4] (90 | jio.O oo rweeiD

- |& 53 (280 | 15.0 5l

s . koo | /5.0 S6HTLY TUEH |  Meter Nos.
Observations During Purging (Well Condition, Turbidity, Color, Odor): —
Discharge Water Disposal: [ Sanitary Sewer [ Storm Sewer [ Other 22 G:rm-l-ul'd DELM
LRy P R R TN WELL SAMPLING P
ESPNGNETHOD £ Same As Above

[ Baller - Type: 0 Grab - Type:
LI Submersible [ Centrifugal () Biadder; Pump No..— [ Other - Type
m Sample Series;:
Sample No. Voluma/Cont. | Analysis Requested Preservatives Lab Comments
DUALITY CONTROL SAMPLES
Duplicate Samples Blank Samples Other Samples
| Oxriginal Sample No. [Duplicate Sample No | Type Sample No. Type Sampis No.

§ - OFFICE COPY 0748



GROUNTI 3VATER SAMPLING FORM
Well No. ___ MT-/ '

Well Type: (AMonitor OExtraction [J Other
Well Material: RIPVC DSt Steel DOther—

RGE W E !:
Casing Diameter (D In inches):
D2inoh Hainch [lednch DI0ther

Date __/ —t 7-R9Y Time &34 [/13:34

MIH

Sampled by

B WELL PURGING a5

TR TN

IH_L

[ Bailer - Type:

Total Depth of Caslng (TD In feet BTOC):_ /- S

Water Lavel Depth (WL In feet BTOC):

Number of Well Volumes to be purged {# Vols)

"} s Ds 0110 O] Other

[ Submersible amn CBladder; Pump No.:

D Other - Type:

g Bottom [JMNear Top [JOther

Depth in feet (BTOC): Screen Interval In fest (BTOC):

from

2073

to

X 0.0408 =

gallons

Calculated Purge Voluma

T

Other________|

(2 Baller - Type EESHI'(;S Slu_ﬁ_

Mater Nos.
Observations During Purging (Well Condition, Turbidity, Color, Odor):
Disdmgo Water Disposal: [ Sarnitary Sewer  [J Storm Sewer [0 Other
i R e e WEl L BANPL NG T T R

D&mohkbovc

O Grab - Type:

O Submersible [ Centrifugal [JBladder; Pump No.: [J Other - Type:

5 _ . Sample Series:
Sample No Volume/Cont. | Analysis Requested Preservatives Lab Comments
M= Homi VDA | TPH [(qus ) BIuel Hor NET
Duplicate Samples Blank Samples Othar Samples
| Original Sample No. |Duplicate Sample No. Type Sample No. Type Sample No.
—_— OFFICE COPY

o748



i [ierdine Lawson Assccle Y GROUNT JVATER SAMPLING FORM
Well No. ML~ 2
Well Type: I?ﬁ!lonltor O Extraction O Other

Job Name _E% v ono &L&m&_n_..- Well Materlal: C DSt Steel O Other
Job Number 2 Date _[— /K — 89 Time 127
Recorded by Z Sampled by _ {3 H

mmnumwmhm p!.aum Typ. __pPul
O 24neh ﬁ\m O&inch [OOther [ Submenible [JCentrifugal [JBladder; Pump No.:
TMM#MQFDMM!TDG:_}&’ O Other - Type:

Water Lavel Depth (WL in feet BTOC): 2 7 & F
Number of Well Volumes 1o be purged (# Vols) Botton [Near Top [ Other
m3 04 Cls B10 O Other Dupth In feet BTOC): Screen Interval in fest (BTOC):
} : from o

Obsarvations During Purging (Well Condition, Turbidity, Color, Odor): =i qkf’ iﬁ..a..c,-._.;# Be frelienen_odo
Disehnrge Siater Drsposal DSanmw Sswsr [0 Storm Sewer ﬂou-ur : _a_f Cl}rr*g T
i:r R N RS L A e | S Y] e

T R

l D Same As Above

K] Baller - Type: - L 0O Grab - Type:

O Submersible [ Centrifugal C1Bladder; Pump No.:—_ [J Other - Type:

s BUR0 : Sample Series:

[ Sampie No. Volume/Cont. | _Analysis Requested Preservatives Lab “Comments

MHu)-2¥ Yo mi. XA ?'F#fga s)xel gec NET

DUALITY CONTROL SAMPLES

Duplicate Samples Blank Samples Other Samples
Original Sample No. [Duplicate Sample No, Type Sample No. Type Sample No.

—_ OFFICE COPY 0748



GROUNI_JVATER SAMPLING FORM
weil No. _MW-3

Well Type: ﬁMonitor DOExtraction OCther ______
Well Materlal: JPVC DSt Steel I'_'IOther

Date ® /[/-)7-%9 i 71:,,, ob
Sampled by _MJH

finilale)
J_HFT" :i“ FRTLCR ETTAT gt

?i" -] ...“

3 24nch &Hﬂd\ O&nch OOther

Total Depth of Casing (TD in feet BTOC):
Water Lavel Depth (WL In feet BTOC): 9.4 F :
Number of Well Volumes 10 be purged (# Viols) .Qmuamm ONear Top D Other
s Os O5 D10 D Other Depth in feet (BTOC): Screen Interval In feet (BTOC):
. from to
{IL}S' - 5‘1\‘? ‘U{ 4 X 3 X 00408 = ["7, (o4 gallona
\ TD fem) ﬁul] D (inches) # Vols Calculated Purge Volume
initial 1-25" gom  Final_____gpm % gafions
/fﬂﬁamébfolmel
:F Otherlurbd) Eﬂm pH ﬂlﬂm] T-:‘F} Other
[G.0 |V.slight
/¢ lig At
/5.5 _|V.5lght
[ 400 |65 |elearzsliyhé sheen
410 |16.0 | aleary Metor Nos.

Observations During Purging {Weli Condition, Turbidity, Coler, Odor}; M}:qﬁ.f‘ Pﬂﬁd&um ad}‘r"jf:?ﬁf 3
Discharge Water Disposal: DSlnltary Sewer [0 Storm Sewer ;(oum_ﬂ gallen d'ﬂ-l-rﬂ
'l..-:.-..!-"-i.:!"jﬁ-""? }}" e :-':“"?‘ f-q.‘ *'L}-ﬁ“-k*‘f- ;j‘"i‘m '15:? '|. a.\

1. L .-

% 0 Same s Ao
) Balier - Type: Ne= sleed D Grab - Type:

O Submersible [ Centrifugal [JBladder; Pump No:— [ Other - Type:

m'ﬁ@_w Sample Series:

|__Sample No. | Volume/Cont. | Analysis Requested Preservatives Lab Comments
ﬂw—- S 4o mi vo R [TPi ffqa) Hel Tra {a
RUALITY CONTROL SAMPLES
Duplicate Samples Blank Samples Oiher Samples
| Original Sample No. [Duplicate Sample No. Type Sampls No. Type Sample No.

o OFFICE COPY 0748



I Engineers and Geoscientists
LA Well No, _Mw -4

_ Well Type: RMonitor DExtraction DOther
Job Name £ 0" flamedo.. Well Material: JAPVC DSt Steel O Other

Job Number _ OH 167 24 9. D2 Date _|—17-39 TmLﬂE‘?"

) . Harding Lawson Assos._ » GROUN_MWATER SAMPLING FORM
i H

Recorded by _meg_‘&a&éu_ Sampled by M1+ -

Casing Diameter {D in inches): O Baiier - Type:

Dzinch EHadnch Deinch DOther EISubmofﬂm-/ErCMﬁ'ﬂuml Datadder; Pump No.:
Total Depth of Casing (TD in fest BTOC): q [ Other - Type:
Water Level Dapth (WL in feet BTOC): 2 - D _ F
Number of Well Volumes 1o ba purged (¢ Vols) Bottom [INear Top [JOther
3 D4 Os l:lw Doeuor Depth In fest (BTOC): Screen Interval in feet (BTOC):
RGOS faee £ AT E8 T ATVENN from o
2
{ ||q o 5 X "[l X 3 X 0.0408 = Q'fi_p.'” gallons
\  TD (est) WL {feet) D (nches) # Vois Calculated Purge Volume
distorhnuous I BGE OuE
u,'qu '733{4&» —Elapsed inltial gem Final opm P gallons
BELD PARASEE ,
(L L [ ¥eutes Since oH Cond. | 7 o lothes 1R8Iy rﬂFﬂF m@ pH mn?w. ) TH.E lother____|

1 : 700 | 76.% | V3iq

29 1L78 Loo | /5] Stighs!

Observations During Purging (Well Condition, Turbidity, Color, Odor):
Discharge Water Dis.poul O sanitary Sewer [ Storm Scw
: S g st )

s T
Ny _i""ﬂ- a%“r"'t‘u R "t{*-:ik;'!uﬁ..

'3:""*- iﬂ-_.-_".mﬂ,

|__ Sample Nu 1 Volume/Cant. Analysis Requested Presarvatives Lab Comments
[Muw=+ Jom| VOA| TP+ (gas) HAL MET
DRUALITY CONTROL SAMPLES
. Duplicate Samples Blank Samples Other Samples
| Original Sample No. |Duplicate Sample No. Type Sample No. Type Sample No.

PLons OFFICE COPY 0748



ol 'larding Lawson Assocla GROUNT "YATER SAMPLING FORM

ineers and Geoscientists - .
LA - Well No. Muw-
Well Type: ¥JMonitor OExtraction OOther
Job Name _Exvon Meammada_ Well Materlal: §IPVC DSt Steel [ Other
Job Number 04/ 7 249 O~ * Date 1—11-59 mﬁﬂ@
Recorded by ﬂw% Sampled by MJH

T e

UI'

Casing Diamster (D In inches): O Bailer - Type:
O2inch Painch Dleinch DOther L) Submersible HCentrifugal C]Biadder; Pump No.:
Total Depth of Casing (TD in feet BTOC): | 1. (] Other - Type:
Water Level Depth (WL in fest BTOC): 3. 37 STAEE
Number of Well Volumes 1o be purged (# Vois) IR(Near Bottom  [INear Top  [JOther
3213 I:la I:ls l:lw DOthu Depth In feet (BTOC): Screen interval in feet (BTOC):
e WO R ) from fo
X 00408 = ;'{p(ps_ galions

Calculated Purge Volume

2 _gem M—‘Lﬂpm - -
F.5 Lu SH':? Vel's

°C

ng Began| PH ﬂ;rﬁl?n.drhnj T :I-'[C"W

Mater Nos.

Observations During Purging (Well Condition, Turbidity, Color, Odor):
Discharge Water Disposal; DSannuys.mr D&orm Sewer ﬂﬂd‘ur QSFHLL”N ‘!E—_HH

"-H—g!l_".- by 1.1"-"_"_11‘.- P - 5 'H'- A
2L -
d‘-—"i.ﬂr',{ il i B

D Submersible [ Cantrifugal [JBladder; Pump No.: CJ Other - Type:
Sample Series:

B-'lm;‘.lh No. Volume/Cont. Analysis Requested Presarvatives Lab Comments
MW-5  bomi Voa mff&mlﬂ'lf_{__#u MNET
PUALITY CONTROL SAMPLES
Duplicate Samples Blank Samples Other Samples
| Original Sample No. |Duplicate Sample No. Type Sample No. Type Sample No.

s OFFICE COPY 0746



g===mu Harding Lawson Assoc) T GROUN’ WATER SAMPLING FORM

- ,' E Engineers and Geosciantists‘
I 'i“‘ weil No, MW= 6
Lo Wall Type: ®Monlior DExtraction OOther
' Job Name %o Dlarmeda Well Materlal: THPVC [ISt Steel [ Other
Job Number _ O 167 2 %9 0~ Date | —17-5% -nme_,iaef?fb" 3¥
| Recorded by Mﬂﬂiﬁ_ﬂ} Sampled by Y3 /L

Casing Diameter (D In inches):

3 24nch 4inch [D&dach DOther [ Submersible ﬁccmrifugal D Bldder; Pump No.:
I Total Depth of Casing (TD in feet BTOCY:_{ T D Other - Type:
Water Lavel Depth WL in feet BTOC):____ 5. 57
. Nurnber of Well Volumes to be purged (# Vols) E::uﬂoﬂom ONear Top O Other
I N 3 04 Ds I:ho DOlhor in feet (BTOC): Screen Interval in fest (BTOC):
¥ from )
X o048 = Fl. o gallone
# Vols Calculated Purge Volume

Em R m

E ¥ casing vm".-g)

s2EiDy rﬁn‘;mﬁm:n pH mmm} T-.E Iah'
l 5 bl Loo 14 N.SLinT
'Y bed 550 |/15.5 V. SLGHLY
! 35 b 520 | /4.5 |V.SUHT b light shaeas

Observations During Purging (Wsll Condition, Turbidity, Color, Odor):
Discharge Water Di:posu I_'_]s.lnltary Sewer [J Storm Sewer

YT A -_

= x
L RS 5 SRS "'l'-"‘:"*‘?' ..1.-:"4-!‘-

mnww

O Submensible O Contrifugal []Bladder; Pump No.:
| | sy Sampie Series:
Sample No. Volumae/Cont. Analysis Requested

K¢, 2 Yom/ yoss | Tri-gas BIYE | dei

DUALITY CONTROL SAMPLES
Duplicate Samples Blank Sampiles Other Samples
Original Sample No. |Duplicate Sample No, Type Sample Mo, Type Sample No.

e OFFICE COPY 0748



Harding Lawson Associates

APPENDIX B

LABORATORY ANALYTICAL RESULTS

D7454-R



Report date: June 16, 1988
Client: Harding Lavson Associates
P.0O Box 578
Novato, CA 94547
Date sampled: June 1, 19588
Sampled by: M. Thompson
Date received: June 2, 1988
Submitted by: M. Thompson
Lab # Client ID
8- 5476 BA2 05.0
8- 5480 BA3 05.0
8- 5471 BH1 25.0
B- 5474 BHZ 15.0

Pear Client,

Laboratories

Wescojob #: HLA 08102 -L

Site: Exxon Alawmeda
Attn.: M. Thompeon

P.0.: 4167,224,02

Matrix Analysis
TR TP vith BTXE
soil TPH with BTXE
soil TPH with BTXE
soil TPH with BTXE

No problems vere encountered with the analysie of your samples. We will store
samples for 30 days after the report date. the samples will be returned to
you after the 30-day period, uwnless other arrangements are made.

If you have any questions, please feel free to call, (415)883-6425.

e

Sam Controller

14 Galli Drive, Suite A

Novato, California 94547 415 B83-5425
A Division of Western Ecological Services Company



Report Date: 16-Jun-88 Extract/Purge Date: 15-Jun-88
WESCO JOB #: HLA 08102-L Completion Date: 15-Jun-88
Analytical Method: EPA 5030/8015/8020 Analyst: Attlia/Farah

MATRIX: SOIL

LAB &: 8-5476 CLIENT'S ID: BA2 05.0
COMPOUND RESULT Detection
(ug/kg) Limit(ug/kg)
Benzene------ e N.D. 2000
Toluene-————----—————-=—————-——————————~ 32000 2000
Ethylbenzeng--=-mr-rreccccerr s ccnen~ 25000 2000
Xylene---~----smescee e e e m e m e 150000 2000
Total Petroleum Hydrocarbons (light)--- 1400000 200000
QUALITY CONTROL DATA Surrogate Spike % Recovery
Fluorobenzene 89 %
LAB #: 8-5480 CLIENT'S 1ID: BA3 0.05
T 3t 3 3 33 T T T 1t ittt 1 i 3d ittt it it i it ittt ittt it i i ittt it et i1
COMPOUND RESULT Detection
{ug/kg) Limit{ug/kg)
Benzene------——--—-=-—————=-e-— - N.D. 500
Toluene----------——--——-—-—-—-—cc-——-——- N.D. 500
Ethylbenzene----------------—--———-—-—-- N.D. 500
Xylene----------cmc e 2400 500
Total Petroleum Hydrocarbons (light)--- 74000 50000
QUALITY CONTROL DATA Surrogate Splke % Recovery
Fluorobenzene 108 %

N.D.: Not Detected W

Analytical Supervisor




QUALITY CONTROL DATA

METHOD: EPA 5030/8015/8020 WESCO JOB #: HLA 08102-L
Sample #: 8-5476, 8-5480
Blank Spike Duplicate Spike

COMPOUND ug/1 % deviation % recovery
S==============='—'==========t====2=======H=================.===============
Benzene----~----—-- N.D. 5 100
Toluene~---—--=ec--- N.D. 10 96
p-Xylene-~--—=cwcec-- N.D. 17 106
Gasoline---~-----wo N.D. 19 84

——-—-_——-————-_——_—-...———-.-_—_-——.-.—————-—.-———————--—q—.—————_-—-_——__—-.-__—_——-.

QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene 93 % 85 % 83 %

N.D.: Not Detected

A e - A — ————— —— -

Analytical Supervisor
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Report date: June 16, 1988
Client: Harding Lavson Associates
P.O Box 578
Novato, CA 94947
Date sampled: Hay 31, 1988
Sampled by: M. Thospeon
Date received: June 1, 1988
Submitted by: N. Thompson
Lab & Client ID
8- 5427 BA1-10.0

Dear Client,

)
Laboratories

¥eecojob #: HLA 08100

Site: Exxon Alawmeda
Attn.: K. Thomspson

P.0.: 4167,224.02

Batrix Analyeis

soil TPH wvith BTIE

No probless vere encountered vith the snalysis of your samples. VWe vill store
sawmples for 30 days after the report date. the samples vill be returned to
you after the 30-day period, unleas other arrangements are made.

1f you have any questions, please feel free to call, (415)883-6425.

14 Galli Drive, Suite A

Novato, Calitornia 94947 415 883-6425
A Division of Western Ecological Services Company

]
-



Report Date: 16-Jun-88 Extract/Purge Date: 10-Jun-88
WESCO JOB #: HLA 08100-L Completion Date: 10-Jun-88
Analytical Method: EPA S030/8015/8020 Analyst: Attia

MATRIX: SOIL

LAB #: 8-5427 CLIENT'S 1D: BAl1-10.0
=====================8==================t&================================
COMPOUND RESULT Detection

(ug/kg) Limit(ug/kg)
Benzene----+-w-—-mm e e 670 25.0
Toluene-~~~—-~-—ccmm e e N.D. 25.0
Ethylbenzene--~-----;cccmmm e 150 25.0
Xylene---—--—=-ceem e 370 , 25.0
Total Petroleum Hydrocarbons (light)--- 11000 2,500.0
QUALITY CONTROL DATA Surrogate Spike % Recovery
Fluorobenzene 96 %

- N.D.: Not Detected M

e e — —————————— " - . e ve= e e m m m - e

Analytical Supervisor



QUALITY CONTROL DATA

METHOD EPA 5030/8015/8020 WESCO JOB #: HLA 08100-L
==8==========B========================"_'-."'.===============g==================
Blank Spike Duplicate Spike
COMPOUND ug/1 % deviation % recovery
==========8$=============B================================================
Benzene~--—-=-vee—- N.D. 2 115
Toluene~«-=-=—ccmuac N.D. 11 112
p-Xylene-=----—-cceeua N.D. 11 112
Gasollne-—~----ceu- N.D. 11 97

—-—p-—-————-———_————-——u—_——_---—_-—-————-—-———————-———----—_——-——--——_—_—-

QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene 98 % 97 % 76 %

N.D.: Not Detected

A . L i ke ————— - v mw A

Analytical Supervisor
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Laboratories

Report date: June 16, 1988 Wescojob #: HLA 08104
Client: Harding Lawvason Associates

200 Rush Landing Road

Novato, CA 94947

L]
-

Date mampled: June 7, 1988 Site: Exxon Alameda

Sampled hy; C. Larkin Attn.: M. Thompson

Date received: June 8, 1988 P.0.: 4167,224.02

Subwmitted by: C. Larkin

Lab # Client ID : Hatrix Analysis

e- se29 se23ExAr vater TP vith BTXE
8- 5630 8823EXA2 vater TPH with BTXE

8- 5631 8823EXA3 vater TPH with BTXE

8- 5632 8823EXA4 vater TPR with BTAE

Dear Client,

No problems were encountered vith the analysis of your sawples. ¥e vill store
samples for 30 days after the report date. the samples vill be returned to
you after the 30-day period, unless other arrangemente are made.

1f you have any questions, please feel free to call, (415)883-6425.

-2

Sasple Controller

14 Galli Drive, Suite A
Novato, California 94947 415 883.6425

A Division of Western Ecological Services Company



Report Date: 16-Jun-88 Extracted Date: 10-Jun-88
WESCO JOB #: HLA 08104-L Completion Date: 10-Jun-88
Analytical Method: EPA 5030/8015/602 Analyst: Lewis/Arntzen

MATRIX: WATER

LAB #: 8-5629 CLIENT'S ID: 23EXAl
===========:====================.—.=====8========8=====================‘—"===
COMPOUND RESULT Detection
(ug/1) Limit (ug/l)
Benzene~------commmmm e e 6000 25
Toluene-----—cormmmm e 80 25
Ethylbenzene-------ccccmmmm . 940 25
Xylene---ow--mmmme - 1300 25
Total Petroleum Hydrocarbons (light)--- 28000 2500

_-.-.....-—_——-..-..._____-.-._—-———“——_—————_——-——-——..—-———————-—.—_-—_—-———-—_—--_-.—-—

QUALITY CONTROL DATA
Surrogate Spike % Recovery

Fluorobenzene 91 &
LAB §: 8-5630 CLIENT'S ID: 23EXA2
COMPOUND RESULT Detection
(ug/1) Limit (ug/l)
Benzene-------cccmm e 12000 125
Toluene----~w-— e - 12000 125
Ethylbenzene~----ccommmmm L __ 2100 125
Xylene———- -t 12000 125
Total Petroleum Hydrocarbons (light)--- 110000 12500

--———-—..-_—-—a-..———_——..——--————-—.—-_————-—-———_——_——--.--_——_——-p...-———————.—..—-—_———

QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene . 100 %

N.D.: Not Detected

Analytical Supervisor




Report Date: 16-Jun-88 Extracted Date: 10-Jun-88
WESCO JOB #: HLA 08106-L Completion Date: 10-Jun-88
Analytical Method: EPA 5030/8015/602 Analyst: Lewis

MATRIX: WATER

LAB #: 8-5631 CLIENT'S ID: 23EXA3
========z============================z===.—.==============.—.=========.—.=======
COMPOUND ' RESULT Detection
(ug/1) Limit (ug/1)
Benzene-------=eemmmme e - N.D. 0.5
Toluene-—-—--—— e e N.D. 0.5
Ethylbenzene--=-----ccemmm e N.D. 0.5
Xylene-—--—c—-cmer e N.D. 0.5
Total Petroleum Hydrocarbons (light)--- N.D. 50.0
QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene 105 %
LAB #: 8-5632 CLIENT'S ID: 23EXAM4
==========================================================================
COMPOUND RESULT Detection
(ug/1) Limit (ug/1)
Benzene-——~--e-mmc e 5000 ' - 50
Toluene---~-~--——— e 77 50
Ethylbenzene-----=-ccccmmmmmceee 1100 S0
Xylene—-—=—==co e 2700 50
Total Petroleum Hydrocarbons (light)--- 27000 5000

T L L e R R L e e e —————— R A o W e e = —— L e - A e = =

QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene , 95 %

N.D.: Not Detected

e ——————— — — -

Analytical Supervisor



QUALITY CONTROL DATA _
BLANK, SPIKE DUPLICATE AND SPIKE REPORT FOR JOB # HLA 08104-L

METHOD: EPA 5030/8015/602
===========z=============================z================================
Blank Spike Duplicate Spike

COMPOUND ug/1 % deviation % recovery
==============================g=====================88====================
Benzene---—-=«vac—-- N.D. 2 115
Tolueng~---—=-=+==wu-- N.D, 11 112
p-Xylene-----cceaaoo N.D. 11 112
Gasoline-vecec-mccmma N.D. 11 97

-————-—‘Q————————mﬂ---———-b-------—-—--------—-——lﬁ-—ﬁ—————--pﬂ-w——-—-——u——ﬁ--

QUALITY CONTROL DATA
Surrogate Spike % Recovery
Fluorobenzene 98 % 97 % 76 %

N.D.: Not Detected

A e e e S R A e e e e e A B e e e G e

Analytical Supervisor
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NATIONAL ‘I':ET .I;acific.' Inc.
i ENVIRONMENTAL Santa Rosa, GA 86401
. TESTING, INC. P R

Formerly: ANATEC Labs, Inc,

RECEIVED

Y Walele i
4°

- [HARDING LAV/SON ASSOC.

Mary Jo Hessler 12-30-88

Harding Lawson Associates NET Pacific Log No: 5164 (1-6)
200 Rush Landing Rd. Series No: 281

PO Box 6107 Client Ref: Mary Jo Hessler

Novato, CA 94947

Subject: Analytical Results for Six Water Samples Collected at 1725 Park St.,
Alameda, CA Received 12-29-88,
Dear Ms. Hessler:

Analysis of the samples referenced above has been completed. Results are
presented on the following pages.

Please feel welcome to contact us should you have questions regarding
procedures or results,

Submitted by: Approved by:
Fred Choske William G. Rotz }
Project Chemist Project Manager

/sm



281 LOG NO 5164 -2 - December 30, 1988

mg/Kg (ppm) :

mg/L

mL/L/hr
MPN/100 mlL

NA
ND

NR
NTU
RL
RPD
SNA

s

ug/Kg (ppb) :

ug/L

ug/filter

umhos/cm

*

KEY TO ABBREVIATIONS

Concentration in units of milligrams of analyte per
kilogram of sample, wet-weight basis (parts per million).

Concentration in units of milligrams of analyte per
Titer of sample, unless noted otherwise,

Milliliters per liter per hour.

Most probable number of bacteria per one hundred milliliters
of sample.

Not analyzed; see cover letter for details.

Not detected; the analyte concentration is less than the listed
reporting limit.

Not requested.

Nephelometric turbidity units. |
Reporting limit. ‘
Relative percent deviation.

Standard not available.

Concentration in units of micrograms of analyte per
kilogram of sample, wet-weight basis (parts per billion).

Concentration in units of micrograms of analyte per
liter of sample.

Concentration in units of micrograms of analyte per
filter,

Micromhos per centimeter.

See cover letter for details.

THE COVER LETTER AND KEY TO ABBREVIATIONS ARE AN INTEGRAL PART OF THIS REPORT




281 LOG NO 5164 -3- Decenber 30, 1988

Descriptor, Lab No. and Results (ug/t)

#1 8 #2 8 #3 8
12-28-88 12-28-88 12-28-88
Reporting 0900 1000 1140
Limit a
Parameter e/l ) (-20472 ) (-20473 ) (-20474 )
PETROLEUM HYDROCARBONS
Volatile, as Gasoline 50 ND 20,000 650
Benzene 0.5 ND 4,400 200
Ethyl benzene 0.6 ND 2,500 51
Toluene 0.5 ND 3,000 6.2
Xylenes, total 1.5 ND 6,100 76
Descriptor, Lab No. and Results (ug/L)
#4 8 # 8 #6
12-28-88 12-28-88 12-28-88
Reporting 1250 1430
Limit a a
Parameter {ug/L ) (-20475 ) (-20476 ) (-20477
PETROLEUM HYDROCARBONS
Volatile, as Gasoline 50 45,000 76,000 800
Benzene 0.5 11,000 1,600 51
Ethy) benzene 0.6 3,200 1,500 30
Toluene 0.5 5,200 10,000 69
Xylenes, total 1.5 8,000 19,000 160

The reporting limits for this sample are 10 times the listed
reporting limits, ‘

THE COVER LETTER AND KEY TO ABBREVIATIONS ARE AN INTEGRAL PART OF THIS REPORT




1 ) [RARR  SON ASS0R]
I N
Mep-Tox |-
ASSOCIATES. INC. . -
el ppcE 1 0F 6
|

. ENVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
3440 Vincenrt Road Pleasant Hill, CA 94523 » (415) 930-9090 e FAX# (415) 930-0256

H

)

LABORATORY ANALYSIS REPORT

HARDING LAWSON ASSOCIATES , REPORT DATE: 01/25/89
i 200 RUSH LANDING ROAD
{ P.0. BOX 6107 DATE SAMPLED: 01/09/89
NOVATO, CA 94948
, ATTN: Mike Siembieda DATE RECEIVED: 01/10/89
: CLIENT PROJECT ID: 04167,249.02 MED-TO0X JOB NO: 8801037

ANALYSIS OF: THREE SOIL SAMPLES FOR BENZENE, TOLUENE,
ETHYLBENZENE, TOTAL XYLENES, AND TOTAL
PETROLEUM HYDROCARBONS

NOTE: INDIVIDUAL LABORATORY METHOD BLANKS,
APPROPRIATE TO EACH APPLICABLE METHGD,
WERE PROCESSED IN THE SAME MANNER AS
ACTUAL SAMPLES. NONE OF THESE METHOD
BLANKS CONTAINED A DETECTABLE QUANTITY
OF ANY ANALYTE

See attached for results

—

Michael J. Jde Minager
Organic Labor

Resulits FAXed to Mike Siembieda 01/23/89

SAN DIEGD \ LOS ANGELES SAN FRANCISCO SEATTLE WASHINGTON, D.C

AN



MED-Tox

ASSOCIATES, INC.

PAGE 2 OF 6
HARDING LAWSON ASSOCIATES
CLIENT ID: B-4-05.0 MED-TOX LAB NO: 8901037-01A
CLIENT J0B NO: 04167,249.02 MED-TOX JOB NO: 8901037
DATE SAMPLED: 01/09/89 DATE ANALYZED: 01/13/89
DATE RECEIVED: 01/10/89 REPORT DATE: 01/25/8%
TOTAL PETROLEUM HYDROCARBONS WITH PURGEABLE AROMATICS
METHOD: EPA 8020, 8015 (PURGE & TRAP)
DETECTION
CONCENTRATION LIMIT
(ug/kg) (ug/kg)
Benzene . . . . . . .. e 17 1
Toluene . . . . . ... ... 2 1
Ethylbenzene. . . . . e e 7 1
Xylenes . . . . ... ... . 12 3
Total Petroleum Hydrocarbons as: _
Gasoline 0.6 mg/kg 0.2 mg/kg

ND = Not detected at or above indicated method detection limit



* MED-Tox
ASSOCIATES. INC.

PAGE 3
HARDING LAWSON ASSOCIATES
CLIENT ID: B-5-04.5 MED-TOX LAB NO: 8901037-
CLIENT JOB NO: 04167,249.02 MED-TOX JOB NO: 8901037
DATE SAMPLED: 01/09/89 DATE ANALYZED: 01/13/89
DATE RECEIVED: 01/10/89 REPORT DATE: 01/25/89
TOTAL PETROLEUM HYDROCARBONS WITH PURGEABLE AROMATICS
METHOD: EPA 8020, 8015 (PURGE & TRAP)
DETECTION
CONCENTRATION LIMIT
(ug/kg) (ug/kg)
Benzene . . . . . ... ... 55 1
Toluene . . . . .. ..... 7 1
Ethylbenzene, . . . . . . . . 66 1
Xylenes . . ., . . ... ... 240 3
Total Petroleum Hydrocarbons as: _
Gasoline 2 mg/kg 0.2 mg/kg

ND = Not detected at or above indicated method detection limit

OF 6

02A
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HARDING LAWSON ASSOCIATES

CLIENT ID: B-6-05.0
CLIENT JOB NO: 04167,249.02

DATE SAMPLED: 01/09/89
DATE RECEIVED: 01/10/89

MED-Tox

ASSOCIATES, tNC.

PAGE 4 OF 6

MED-TOX LAB NO: 8901037-03A
MED-TOX JOB NO: 8901037

DATE ANALYZED: 01/13-17/89
REPORT DATE: 01/25/89

TOTAL PETROLEUM HYDROCARBONS WITH PURGEABLE AROMATICS

METHOD: EPA 8020, 8015 (PURGE & TRAP)

DETECTION
CONCENTRATION LIMIT
(ug/kg) (ug/kg)

Benzene . . . .. . ... .. 3,700 10
Toluene . . . . . .. .. . . 970 10
Ethylbenzene. . . . . . . . . 23,000 10
Xylenes . . . . . .. e e 94,000 30
Total Petroleum Hydrocarbons as:
Gasoline 490 mg/kg 2 ma/kg

ND = Not detected at or above indicated method detection 1imit



MED-Tox
ASSOCIATES. INC.

MED-TOX JOB NO: 8901037

HLA JOB NO: 04167,249.02
PAGE 5 OF 6
MATRIX SPIKE RECOVERY SUMMARY
METHOD 8020/8015 {PURGE & TRAP)
Spike Sanple MS MSD Average
Conc. Result Result Result Percent
ANALYTE (ug/kg) (ug/kg) {ug/kg) (ug/kg) Recovery RPD
Benzene 18.1 3.2 19.8 19.8 8.7 0.0
Toluene 86.8 9.7 97.2 94.2 91.1 3.1
TPH. as Gasoline 1140 ND 1050 998 89.8 5.5
CURRENT QC LIMITS
Analyte Percent Recovery RPD
Benzene (60-142) 24
Toluene (60-137) 25
TPH as Gasoline (60-131) 26
MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference
ND = Not Detected




- MED-Tox
P ASSOCIATES. INC.

MED-TOX JOB NO: 8901037
HLA JOB NO: 04167,249.02

PAGE 6 OF 6
MATRIX SPIKE RECOVERY SUMMARY
METHOD 8020/8015 (PURGE & TRAP)

Spike Sample MS MSD Average

Conc. Result Result Result Percent
ANALYTE {ug/kg) {ug/kg) (ug/kg) {ug/kg) Recovery RPO
Benzene 20,2 54.8 39.4 51.1 - -
Toluene 101 7.2 91.3 B8%.3 g2.7 2.4

TPH as Gasoline 1140 1550 1850 2010 40.0 42

* In the event that Matrix Spike Compound concentration in the discrete sample exceeds the amount
spiked, recovery data is not compiled.

CURRENT QC LIMITS

Analyte Percent Recovery RPD
Benzene (60-142) 24
Toluene (60-137) 25
TPH as Gasoline (60-131) 26

MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference
ND = Not Detected
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Trace Analysis Laboratory, Inc.

" 4423 Investment Boulevard, #8 ® Hayward, California 94545

{415) 783-6960

CUSTOMER:  Harding Lawson Associates

REQUESTER: Mary Jo Heassler

DATE:
LOG N
DATE
DATE

PROJECT: No. 04167, 249.02, Exxon Alameda

Method and
Constituent
DHS Method:

Total Petroleum Hydro-
carbons as Gasoline

Modified EPA Method 8020:
Benzene

Toluene

Xylenes

Ethyl Benzene

0.:
SAMPLED:
RECEIVED:

2/15/89
6915

1/17/89
1/18/89

Sample Type: Water
Mi-1 MW-2 MW-3
Concen- Detection Concen- Detection Concen- Detection
Units tration Limit tration Limit tration Limit
ug/1 6,800 300 30,000 2,000 5,300 300
ug/1 2,000 30 6,600 200 2,500 30
ug/1 91 30 3,300 200 230 30
ug/ 1,600 60 7,700 300 1,100 60
ug/1 800 40 1,600 200 590 40




; Method and
| Constituent
DHS Method:

Total Petroleum Hydro-
carbons as Gasoline

Modified EPA Method 8020:
Benzene

Toluene

Xylenes

Ethyl Benzene

DF:min

DATE:

LOG NO.:

DATE SAMPLED:
DATE RECEIVED:
PAGE:

2/15/89
6915
1/17/89
1/18/89
Two

Sample Type: MWater

Md-4 MW-5 _ Mk~ 6
Concen- Detection Concen- Detection Concen- Detection
Units tration Limit tration Limit tration Limit
ug/1 19,000 300 26,000 300 38,000 4,000
ug/1 1,000 10 8,700 200 7,400 400
ug/1 1,500 10 3,900 200 9,300 400
ug/1 2,200 20 5,900 300 9,900 600
ug/1 360 20 990 200 2,000 400

Dan Farah, Ph.D.

Supervisory Chemist
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Harding Lawson Assoclates
(ngineers and Geosclentsts
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Well No.
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17
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Casing Diameter (D in anches)

JITF/TMD
7 (tiale

D Ba.tler Type

[ 2nch s,‘afmdm Oeinch [OOther

15.5

Total Depth of Casing (TD in feet BTOC):
Water Lavel Depth (WL in feet BTOC):

(o

25

Number of Wall Volumes 10 be purged (# Vols)

O Other
Screen Interval in feet (BTOC):

[ Mear Bouom I:i Near Top
Depth in feet (BTOC):
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