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G ot
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Environmental Resource Management
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Dave Baker - Mobil 0il Corporation
J.R. Rocco - BP 0il, Cleveland
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QUARTERLY GROUND WATER
MONITORING AND SAMPLING REPORT
for
BP 0il Service Station No. 11132
3201 35th Avenue
Oakland, California

INTRODUCTION

This report presents the results and findings of the
quarterly ground water monitoring and sampling activities
performed by Alton Geoscience at BP O0il Service Station No.
11132, 3201 35th Avenue, Oakland, California. A site
vicinity map is presented in Figure 1.

PROJECT BACKGROUND

On July 30, 1986, Kaprealian Engineering, Inc. (KEI) was
retained by Mobil 0il Corporation to install three
2-inch-diameter monitoring wells (MW-1, MW-2, and MW-3) at
this former Mobil 0il service station. Monitoring and
sampling of the wells, performed by KEI, indicated detectable
levels of total petroleum hydrocarbons. (TPH) in MW-1 and MW-2
at concentrations of up to 210 parts per million (ppm).

In May 1990, BP 0il Company retained Alton Geoscience to
conduct a supplemental site investigation. Between May and
June 1990, Alton Geoscience supervised the installation of
ground water Monitoring Wells MwWw-4, MW-5, MW-6, and MW-7 and
Recovery Well RW-1. Free-floating product was observed in
MW-1 and MW-2, while dissolved-phase petroleum hydrocarbon
constituents were detected in ground water samples collected
from MW-3 and MW-5.

The supplemental site investigation was completed in

August 1990, however, the extent of the free-floating product
and dissolved-phase hydrocarbon plume in the ground water
beneath the site was not adequately assessed at that time.

It was therefore proposed that an additional investigation be
conducted to assess the extent of hydrocarbon-impacted ground
water and develop appropriate remedial measures.

Oon February 25 and 26, 1991, Alton Geoscience supervised the
installation of ground water Monitoring Wells MW-8, MW-9, and
MW-10. Free-floating product was detected in MW-1, MW-2, and
RW-1. Dissolved-phase petroleum hydrocarbon constituents
were detected in ground water samples collected from MW-3,
MW-10, MW-8, and MW-9.



FIELD PROCEDURES

On June 27, 1991, Alton Geoscience monitored MW-1 through
MW-10, and RW-1, and sampled MW~3, MW-4, MW-5, MW-7, MW-8,
MW-9, and MW-10 in accordance with Alton Geoscience'’s
procedures and the guidelines of the RWQCB and ACDHS. "
- e
Free-floating product was encountered in MWw-1 (0.18 feet),

MW-2 (0.19 feet), and RW-1 (0.04 feet). Monitoring Wells v
MW-1, MW-2, and Recovery Well RW-1 were “not sampled due to

the presence of free-floating product. i ¢~

Ground water samples were analyzed for total petroleum
hydrocarbons as gasoline (TPH-G), and benzene, toluene,
ethylbenzene, and total xylenes (BTEX) constituents. Ground
water sampling field procedures, ground water sampling field
gurvey forms, and official laboratory reports and chain of
custody records are presented in Appendices A, B, and C,
respectively.

DISCUSSION OF RESULTS

The results of the June 27, 1991 ground water monitoring and
sampling performed by Alton Geoscience are summarized in
Tables 1 and 2. A ground water elevation contour map based
on the depth to ground water measurements collected on

June 27, 1991, is presented in Figure 2. The equivalent
ground water surface elevation for MW-1, MW-2, and RW-1 was
calculated assuming a specific gravity of 0.75 for free .,
product. Concentrations of TPH-G and benzene in the ground
water are presented in Figures 3 and 4, respectively.

o Free-floating product was encountered in MW-1 \E>
(0.18 foot), MW-2 (0.15 foot), and RW-1 (0.04 foot)./

o Depth to ground water has dropped an average of
5.35 feet since March 1991.

— e e =T

o Ground water gradient and direction was estimated to
be approximately 0.01 foot/foot and to the south-
southwest.

o Water samples collected from MW-4 had no detectable
concentrations of TPH-G above reported detection
limits.

o The highest concentrations of TPH-G and benzene were
detected in the water samples collected from two
offsite, downgradient monitoring wells, MW-8 and
MW-10. The water samples collected from Monitoring
Wells MW-8 and MW-10 revealed concentrations of TPH-G
at 12,000 ppb for each sample, and of benzene at
3,400 ppb and 7,300 ppb, respectively.



This report was based on currently available data and was
developed in accordance with current hydrogeologic and
engineering practices.

ALTON GEOSCIENCE

LD g

Matthew A. Taylor
Civil Engineer
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TABLE 1

SURVEY AND WATER LEVEL MONITORING DATA

June 1991
Depth Free
Well to Product Ground Water
Well Elevation Water Thickness Elevation
ID (Feet)* Date (Feet) {Feetl) (Feet ) *
MW-1 01-90
MW-1 07-90 21.46 0.22
MW-1 03-91 17.18 — e
MW-1 169.75 06-91 22.70 0.18 147.18**
MwW-2 01-90 e
MW-2 07-90 20.24 0.10
Mw-2 03-91 15.64 ———
MW-2 168.14 06-91 21.50 0.19 146.78%*
MW-3 01-90 —_——
MwW-3 07-90 18.96 -
MW-3 03-91 14.06 —————
MW-3 167.17 06-91 19.92 ——— 147.25
MW-4 01-3%0 ————
MW-4 07-90 21.30 ————
MW-4 03-91 18.28 —_——
MW-4 170.36 06-91 22.34 —— 148.02
Notes
* Elevation in feet relative to a common datum (MW-2)
with an elevation of 168.14 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.
>k Equivalent ground water surface elevation for MW-1, .
MW-2, and RW-1 were calculated assuming a specific
gravity of 0.75 for free product.
* koK Depth to water not recorded.
N.A. Monitoring well was not accessible.



TABLE 1

(cont’ad)
SURVEY AND WATER LEVEL MONITORING DATA
June 1991
Depth Free
Well to Product Ground Water

Well Elevation Water Thickness Elevation

ID (Feet)* Date (Feet) {Feet) {Feet)*
MW-5 01-90
MW-5 07-90 17.97 —_——
MW~-5 03-91 12.62 ———
MW-5 146.20 06-91 18.94 —_—— 146.20
MW-6 01-90
MW-6 07-90 17.20 —-——
MW-6 03-91 N.A. ————
MW~-6 165.40 06-91 18.10 —-—— 147.30
MW-7 01-90
MW-7 07-90 19.70 —_——
MwW--7 03-91 17.82 ————
MW-7 167.61 06-91 20.48 ——— 147.13
MW-8 03-91 12.98 -
MW-8 165.74 06-91 19.10 ——— 146.64
MW-9 03-91 13.42 —_———
MW-9 166.20 06-91 19.22 —_—— 146.98
Note:

* Elevation in feet relative to a common datum (MW-2)

with an elevation of 168.14 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.

* % Equivalent ground water surface elevation for Mw-1, j>
MW-2, and RW-1 were calculated assuming a specific
gravity of 0.75 for free product.

* k% Depth to water not recorded.

N.A. Monitoring well was not accessible.



TABLE 1

(cont’d)
SURVEY AND WATER LEVEL MONITORING DATA
June 1991
Depth Free
Well to Product Ground Water
Well Elevation Water Thickness Elevation
ID (Feet)* Date (Feet) {Feet) (Feet)*
MW-10 03-91 14.32 —_—
MiW-10 167.01 06-91 20.21 ——— 146.80
RW-1 07-90 27.93 1.21
RW-~1 03-91 * xk * %k
RW-1 168.01 06-91 20.90 0.04 147.14**
Notes
* Elevation in feet relative to a common datum (MW-2)

with an elevation of 168.14 feet above mean sea level,

as measured on July 5,

1990 by Alton Geoscience.

* Equivalent ground water surface elevation for Mw-1,
MW-2, and RW-1 were calculated assuming a specific
gravity of 0.75 for free product.

* ko Depth to water not recorded.

N.A. Monitoring well was not accessible.



TABLE 2

RESULTS OF
LABORATORY ANALYSIS OF GROUND WATER SAMPLES
June 1991
Well TPH-G B T E
ID Date (Concentrations in Parts per Billion)
MW-1 1-29-90 —_— - —— - -
MWw-1 7-09-90 - -—— —_— — ——
MwW-1 3-07-91 —— -— - - -
Mw-1 6-27-91 ——— - - ——— ——
MW-2 1-29-90 14 580 1,300 460 2,300
MW-2 7-09-90 — —-_— —— ——— ——
MW-2 3-07-91 ——— —— ——— —_—— ——
MW-2 6-~-27-91 -— -— - —-—— -
MW-3 1-29-90 0.5 20 30 24 35
MW-3 7-09-90 140 5.3 4.6 2.0 3.8
MW-3 3-07-91 400 69 22 6.1 57
MW 6-27-91 380 28 26 13 46 .
MW-4 7-09-90 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
MW-4 3-07-91 ND<50 2.2 3.8 1.5 2.8
MW-4 6-27-91 ND<50 6.3 1.8 0.4 1.0
MW-5 7-09-90 280 200 210 46 290
MW-5 6-27-91 330 120 10 12 8
MW-6 3-07-91 N.A. N.A. N.A. N.A. N.A.
MW""G 6"27"‘91 N.A- N-A. NIA. N-A- N.AC
Hotes:
TPH-G = Total Petroleum Hydrocarbons as Gasoline
B = Benzene
T = Toluene
E = Ethylbenzene
X = Total Xylenes
ND = Not Detected at Method Detection Limit
—— = No sample collected from MW-1 and RW-1 due to the
presence of free product
N.A. = Monitoring well was not accessible.



TABLE 2

(cont’q)
RESULTS OF
LABORATORY ANALYSIS OF GROUND WATER SAMPLES
June 1991
Well TPH-G B T E X
ID Date (Concentrations in Parts per Billion)
MW-7 7-09-90 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
MW-7 3-07-91 ND<50 ND<0.3 0.4 0.3 2.4
MW-7 6-27-91 70 17 4 0.8 2.2
MW-8 3-07-91 2,700 780 450 64 310
MW-8 6-27-91 12,000 3,400 1,100 240 750
MW-9 3-07-91 7,100 220 4 2.4 2,400|
MW-9 6-27-91 3,600 520 400 85 310
MW-10 3-07-91 1,600 120 190 32 230,
MW-10 6-27-91 12,000 7,300 500 150 300
RW-1 3-07-91 ——— ——— —— - -
RW-1 6-27-91 - - - - -
Hotes:
TPH-G = Total Petroleum Hydrocarbons as Gasoline
B = Benzene
T = Toluene
E = Ethylbenzene
X = Total Xylenes
ND = Not Detected at Method Detection Limit
—— = No sample collected from MW-1 and RW-~1 due to the
presence of free product
N.A. = Monitoring well was not accessible.
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GROUND WATER SAMPLING
FIELD PROCEDURES



APPENDIX A

GROURD WATER SAMPLING
FIELD PROCEDURES

Prior to purging and sampling, total well depth and depth to
ground water were measured from a reference mark at the top
of each well casing to the nearest 0.01 foot using an
electronic sounder. Ground water was examined, using a hand
bailer, for the presence of free-floating product or sheen.

Prior to sample collection, each well was purged of the
required well casing volumes and until stabilization of pH,
temperature, and conductivity was achieved. Each sample was
collected using a clean bailer and transferred to the
appropriate clean sample containers for delivery to a
California certified laboratory following proper preservation
and chain of custody procedures. Purged ground water was
stored onsite in DOT-approved, 55-gallon drums pending
analytical results and proper offsite disposal.



APPENDIX B
GROUND WATER SAMPLING FIELD SURVEY FORMS
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ALTON GEOSCIENCE, INC,
Well Development and
Water Sampling Fleld Survey

Project # 3 0-0f/-01 Site: 5P 3SH Do lbod pate: 6-27-U

Well: ™) Sampling Team: C(,Jes R / D3
v

Well Development Method: ™

Sampling Method: W
/

Describe Equipment Before Sampling This Well: [Ja.p, Ac—nn?

Welt Development/ Well Sampling Data

Total Well Water level

pepth: 79.(1 feet Time: Before Pumping: 27.70
Water Casing Diameter Volume
Column 2-inch 4-inch Volume Factor to Purge
— feet x 0.16 0.65 R ~
Depth Purging From: feet. Time Purging Begins: 5.370

Notes on Initial Discharge: Fféé Pfédw% e

Volume pH Conductivity T Notes

——
A ——

1]k

Time Fleld Parameter Measurement Begins:

Rep #1 Rep §2 Rep #3 Rep #4
pH
Conductivity - e
Temperature (F) - —_—

Presample Collection Gallons Purged:

\-__r

Time Sample Collection Begins: — o Salle TP - J_(

Time Sample Collection Ends: —

Total Gallons Purged: 3
Comments: = L;(;AL s C\lo\owlo—f'\
J




ALTON GEOSCIENCE, INC.
Well Development and
Water Sampling Fleld Survey

Project # <o-0%(-0' Site: @P 35/‘[(, &M.Jbate: Q-, -2/
Well: M- Sampling Team: (s R /373
7

pr———

Well Development Method:

Sampling Method: e “.;(L,:J:_;,

Describe Equipment Before Sampling This Well: ""("r‘.‘p ronal
v

Well Developmant/ Well Sampling Data

Total Well Water level

Depth: 3~ 27 feet Time: Before Pumping: 2! 5O

Water Casing Diameter Volume

Column 2-inch 4-inch Y¥Yolume Factor to Purge
feet x 0.16 0.65

Depth Purging From: feet. Time Purging Begins: Siof

- 4 .
Notes on Initial Discharge: /ec¢ -I{WM A A H\“—é

Iime Volume pH Conductivity I Notes
Time Field Parameter Measurement Begins:
Rep #1 Rep {2 Rep #3 Rep 14
pH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: e

fEP
Time Sample Collection Begins: " leaikn

—

Time Sample Collection Ends:

Total Gallons Purged: [D
Comments: = Qa(a.,f/{( e{ C\tokowlc-(
)




ALTON GEOSCIENCE, INC.
Well Development and
Weter Sampling Fleld Survey

Project # 20-9%(-00 site: S2 €§4L‘Q1[(, Date: L -277 -9,
Well: M -3 Sampling Team: C[\rfs (e /Di‘s

—

Well Development Method:

Sampling Method: '-oo(.x(-lf'

Describe Equipment Before Sampling This Well: Tip, roas?
[

Well Development/ Well Sampfing Data

Total Well Water level

Depth: 3436 feet Time: Before Pumping: [1-72

Water Casing Diameter Volume

Column 2-inch 4-inch YVolume Factor to Purge
.44 feet x @ 0.65 2.5 ) I~ .93

Depth Purging From: CZ- feet. Time Purging Begins: 459

Notes on Initial Discharge: C(ea-r

> (3<CO

Time Yolume pH Conductivity T Notes
diig 5.0 226 oo 67.9 o
Yiig S .5 . 9% o.%] 1.9 t
g (4-0 “1.90 0.85 1.7 (
ey LS .39 C.3% _1E e
ey R 1.0 Q.47 7.7 u
Time Fleld Parameter Measurement Begins:

Rep #1_ Rep #2 Rep #3 Rep 4
pH
Conductivity

Temperature (F)

Presample Collection Gallons Purged: (a.T§

Time Sample Collection Begins: Hils
Time Sample Collection Ends: 9

Total Gallons Purged: T




ALTON GEOSCIENCE, INC,
Well Development and
Water Sampling Fleld Survey

Project #3o-08 -0t site: 8O BFL, Ould pate: 6 -2 -7
Well: Muw "¢ Sampling Team: (o 2 / D3

Well Development Method:

Sampling Method: b (e

-
-

Describe Equipment Before Sampling This Well: TCop, iR

v
Well Development/ Well Sampling Data
Total Well Water level
Depth: 3$¥.72 feet Time: Before Pumping: 2234
Water Casing Diameter Volume
Column - - Volume Eactor to Purge
fo 33 feet x (0.16) 0.65  2:6T T 3 .36
Depth Purging From: 2% feet. Time Purging Begins: >
Notes on Initial Discharge: clesr
y(bﬁo

Time Volume pH Conductivity I Notes
"‘S: 277 S ?.l‘? O-?U (J? Z Cé‘J"‘-J"?
237 .S .24 6.0 3.3 o
R .5 .2 070 -%.2 X
3.3% -.o S.14 0. 62 (LR.2 te
T . 18 .0 0.7 1.9 Ly
Time Field Parameter Measurement Beglns:

Rep #1 Rep #2 Rep §3 Rep #4
pH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: ’7~5;C
Time Sample Collection Begins: 240
Time Sample Collection Ends: 347

<

Total Gallons Purged:

Comments:




ALTON GEOSCIENCE, INC.
Well Development and
Water Sampling Fleid Survey

Project # 3o Of(-0l Site: TC IS4 O«k pate: &-27 -9/
Well: Mw-5 Sampling Team: Clore fi/ DS

Well Development Method:

Sampling Method: ID@Q;’“\

Describe Equipment Before Sampling This Well: ’T/M:y\. A L
[

Wefl Development/ Well Sampling Data

Total Well Water level

Depth: > 95 feet Time: Before Pumping: !¥.7¢

Water Casing Diameter Volume

Column 2-inpch 4-inch VYolume Eactor to Purage
2.0t feet x /® 0.65 .92 ) E S 7k

Depth Purging From: 22— feet. Time Purging Begins: Z2°'(%

Notes on Initial Discharge: c(.eAr

Y 1600

Time Yolume pH Conductivity T Notes
Z2 2.0 £56 D.%0 7n.\ C(ouJ.«., %ém.rn
2.2 z.5 .26 0.%% 6%.9 C
223 gy 2 24 Q. £3.9 “
L2 5 .22 035 e b
225 < .0 AR 0.3 8.5 “
Time Field Parameter Measurement Begins: _

Rep #1 Rep §2 Rep #3 Rep #4
pPH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: .76
Time Sample Collection Begins: 227
Time Sample Collection Ends: 234
Total Gallons Purged: )

Comments:




ALTON GEOSCIENCE, INC.
Welt Development and
Water Sampling Fleld Survey

Project § $50-08(-Ol site: Bp 35-\‘{\ Oﬂ’l-[ Date: Q:—-Z"I‘ 714

Well: MW - Sampling Team: ((/\.44 < /D(Z
Well Development Method:

Sampling Method: ék69QVN

Describe Equipment Before Sampling This Well: 7/7-:1/;1 Ao
L4

Well Development/ Well Sampling Data

Total Well Water level

Depth: /3.0 feet Time: Before Pumping: 3+-3%

Water Casing Diameter Volume

Column 2-inch 4-inch Yolume Factor to Purge
feet x 0.16 0.65 )

Depth Purging From: feet. Time Purging Begins:

Notes on Initial Discharge:

Time Volume pH Conductivity T Notes

—itm.
—r——ea

Time Field Parameter Measurement Begins:
Rep #1 Rep #2 Rep $3 Rep #4
pH
Conductivity
Temperature ({(F)
pPresample Collection Gallons Purged:
Time Sample Collection Beglns:

Time Sample Collection Ends:

Total Gallons Purged:

Comments: (/\)(/U M'L a_CcleSS (Z‘Q




ALTON GEOSCIENCE, INC,
Well Development and
Water Sampling Fleld Survey

Project # 30-0B( -0l sSite: g 354 (}Lt( Date: -27-7/

Well: Mw-77 Sampling Team: (z,w < /OFS

Well Development Method:

Sampling Method: \C)c.e: (er

Describe Equipment Before Sampling This Well: 20 Mt

Well Development/ Well Sampling Data

Total Well Water level
Depth: 34.47 feet Time: Before Pumping: Z¢-¥¥
Water Casing Diameter Volume

2-inch 4-inch  Yolume Factor Lo Purge

Column
1597 feet x 0.65 Z.273 ) 5 6.1

Depth Purging From: 2l feet. Time Purging Begins: _3.15
Notes on Initial Discharge: C(W
X000

Time Volume pH Conductivity I Notes
2 G, O 222 1.04 = ¢ C(GU\.JA{
27 5.5 3.9 Lo c.g lo [
AR (.0 .0 {.04 -3
219 G5 .06 /.05 - %0 ]

: 1. 19% {0l 1. f

Time Fileld Parameter Measurement Begins:

Rep #1 Rep §2 Rep #3 Rep 4
H o o -
Conductivity
Temperature (F)
presample Collection Gallons Purged: L.
Time Sample Collection Begins: 32
Time Sample Collection Ends: 3128
-7

Total Gallons Purged:

Comments:




ALTON GEOSCIENCE, INC.
Well Development and
Water Sampling Fleld Survey

Project # Zo-08(-0l Site: \?? JSPL &1,0.{, Date: C-27 -7
Well: /1.J-% Sampling Team: CLUA .—(/ O

Well Development Method:

Sampling Method: LD@"Q‘/\

Describe Equipment Before Sampling This Well: (/V-;ﬂ- Areny D

Well Development/ Well Sampling Data

Total Well Water level
Depth: 3¢ S0 feet Time: Before Pumping: (7./0
Water Casing Diameter Volume
Column 2-inch 4-inch VYolume Factor to Purge

176 feet x (0.1  0.65 315 3 9.05
Depth Purging From: 2% feet. Time Purging Begins: /2%
Notes on Initial Discharge: C(é‘A/'

W {2 b

Time Volume pH Conductivity I Notes
.24 < sl L2 s{g.-ﬂ] c(gué“?

(‘52 1.0
152 1.5 LU R 9.
[HEX €.0 £.c% (47 9. 3 .
(:sY IS .18 .38 3. N
1355, 2 .39 (3% 3.5 v
Time Fleld Parameter Measurement Begins:
Rep #1 Rep 12 Rep 13 Rep 14
pH
Conductivity

Temperature (F)

Presample Collectlion Gallons Purged: 9&‘{5

Time Sample Collection Begins:

Time Sample Collection Ends: . o0

Total Gallons Purged: /-0

Comments:




ALTON GEOSCIENCE, INC.
Well Development and

Water Sampling Fleld Survey
Project § T2-0%(of Site: T 25 ebj(, Date: 6-21 -
Well: Ma-9 Sampling Team: do R /35

—

Well Development Method:

Sampling Method: ,t:c-. e

Describe Equipment Before Sampling This Well: TM@ Conse

Welt Development/ Well Sampling Data

Total Well Water level 9.2 2
Depth: 2755 feet Time: Before Pumping: ‘
Water Casing Diameter Volume
Column 2-inch 4-inch Volume Factor to Purge
r/’ ’ - I'd
0.33 feet x \0.16 ) 0.65 [ 65 > “ IS
Depth Purging From: C ¢ feet. Time Purging Begins: o, 24
Notes on Initial Discharge: C,[eé-f
Time Volume jof | Conductivity T Notes
Y23 3-5 G0 o982 .7 ¢ Grde,
%1;53 ) L .43 619 e
39 Jd.s L EEE Ak v
J:1329 5.0 g.0% C. 9 67 % («
{:1yp 5.5 .ok 0.9 el L
Time Field Parameter Measurement Begins:
Rep #1 Rep_#2 Rep #3 Rep #4
pH
Conductivity

Temperature (F)

Presample Collection Gallons Purged: 475
Time Sample Collection Begins: i yz
Time Sample Collection Ends: s
Total Gallons Purged: e

Comments:




ALTON GEOSCIENCE, INC,
Well Development and
Water Sampling Fleld Survey

Project § 2o0-of(-0( Site: (3‘9 A (ﬂzé.nate: G- 27 -
Well: A1) Sampling Team: (Lo £ /575

Well Development Method:

Sampling Method: B""‘Q’\

Describe Equipment Before Sampling This Well: ﬁ(‘ﬂﬂ-’}o A f

well Development/ Well Sampfing Dats

Total Well Water leveJ'.
Depth: 204 feet Time: Before Pumping: 2u.2i
Water Casing Diameter Volume
Column 2-ipch 4-inch  Volume Factor to Purge
(3.8% feet x @ 0.65 2.2 ) > .3
Depth Purging From: 2 G feet. Time Purging Begins: 2 4
Notes on Initial Discharge: C(W
Time Volume pHd Conductivity I Notes
-3 t. 5 77 2T 7S (,(4‘_’—4.\./'
2.4 - = 9. oo (.12 L1 7 Ltefuzlvf
2 5S¢ e 7. 37 Lz 1.6 H
e c Zi‘g { 272 7.6 !
7T 4 .30 1.2 61.7 L
Time Field Parameter Measurement Beglns:

Rep #1 Rep 2 Rep #3 Rep #4
pH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: .63
Time Sample Collection Begins: 2'5%
Time Sample Collection Ends: 315
Total Gallons Purged: A 5

Comments:




YN ALTON GEOSCIENCE, INC.
Well Development and
Water Sampliing Fleld Survey

Project #20 Ol -O( site: RE v A OctQ- Date: G-27-9(
Well: ? P sampling Team: d/\/": 2 / 3

Well Development Method:

Sampling Method: _ T2 tmk

Describe Equlipment Before Sampling This Well:

well Devetopritent/ Well Sampling Data

Total Well Water level
Depth: Za.9° feet Time: Before Pumping: S¥ 3G
Water Casing Diameter Volume
Column 2-inch 4-inch Yolume Eactor to Purge
feet x 0.16 , 0.65 )
b
pepth Purging From: feet. Time Purging Begins: S:'c

Notes on Initial Discharge: cleasr + Sf\,ee,m

Volume pH Conductivity T Notes

ok

Time Field Parameter Measurement Begins:

Rep #1_ Rep #2 Rep #3 Rep #4

pH
Conductivity
Temperature (F)

presample Collection Gallons Purged:

[—

Time Sample Collection Begins:

-

Time Sample Collectlon Ends:

Total Gallons Purged: /() gl.a;(eo( " "'-;34;-0\ -

Comments: L(QCLC A M-llq:ue C_ﬁ&ASISJCA{_VGCLJ:w? N

=)



APPENDIX C

OFFICIAL LABOIENII.\JORY REPORTS
CHAIN OF CUSTODY RECORD



JUL 11 1991
SUPERIOR ANALYTICAL L ABORATORY, INC.
R
1555 Burke Unit I+ San FRANCISCO Ca 94124 « PHor:L (415) 647-2081 DOHS #1332

CERTIFICATE OF ANALYSIS

LABORATORY NO.: 53831 DATE RECEIVED: 07/01/91
CLIENT: Alton Geoscience DATE REPORTED: 07/09/91
CLIENT JOB NO.: 30-081-01

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration {(ug/L)
# Sample Identification Gasoline Range

1 MW-3 380

2 MW-4 ND<50

3 MW~-5 330

4 MW-~-17 70

5 MW-8 12000

6 MW-9 3600

7 MWw-10 12000

ug/L - parts per billion {ppb)

Minimum Detection Limit for Gasoline in Water: 50ug/L

QRAQC Summary:
Daily Standard run at 2mg/L: RPD Gasoline = <15%
MS/MSD Average Recovery = 105%: Duplicate RPD = 3.1%

Richard Srna, Ph.D.

Ovegi A W o pnifers

Laboratory Diréctor

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC. _
1555 Burke Uit I+ San FRANCISCO Cz 94124 - Pront (415) 647-2081 DOHS #1332

CERTIFICATE CF ANALYSIS
LABORATORY NO.: 53831 DATE RECEIVED: 07/01/91

CLIENT: Alton Geoscience DATE REPORTED: 07/09/91
CLIENT JOB NO.: 30-081-01

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Concentration{ug/L)}

LAB Ethyl

# Sample Tdentification Benzene Toluene Benzene Xylenes

1 MW-3 28 26 13 46

2 MW-4 6.3 1.8 0.4 1.0

3 MW-5 120 10 12 8

4 MW-T7 17 4 0.8 2.2

5 MW-8 3400 1100 240 750

6 MW-9 520 400 85 310

7 MW-10 7300 500 150 300
ug/L - parts per billion {(ppb)

Minimum Detection Limit in Water:0.3ug/L

QAQC Summary:
Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 104% : Duplicate RPD = 0.9%

Richard Srna, Ph.D.

Oty pe )k o

Laborétory Direckor

OUTSTANDING QUALITY AND SERVICE



PROJECT MANAGERS 7177 #7,, puoes] SAMPLERS smm*rums@’ M

ALTON GEOSCIENCE CHAIN of CUSTODY RECORD DATE: é - &7~ 9/

1000 BURNETT ST., #140

CONCORD, CA 94520 (415) 6821582 PAGE / of / RESULTS DEJE BY:
PROJECTNUMBER: SO — O B — O [ PROJECT NAME AND ADDRESS: & £ O L DZeC

)

HECEIVR 8/70

(7%

REMARKS OR SPECIAL lNSTRUCTiONS SAMPLE PREP. SOIL ANALYS!S\\WATER ANALYSIS
° 2 a 2 = » a ‘%L\
Wl . fwi< o) g Z o | i
Sl B2 LB (Rl 13 Bl
WX le |« sl g e Tl ~ & S
2zis1al8! |ol8lulg|z] 12| 18]z
NOTE: PLEASE INDICATE VERBAL REQUESTS FOR ADDITIONAL ANALYSES IN S>c|2 = £ TI2IRIE = 2 QlwiLlE —
THISBOX. siolfia]| |EIZ|a|¥lR| [B1ZIE|gRlF
.. L. .. BN BFTES B .- o @ .-
SAMPLE | SAMPLE LOCATION/ SAMPLE SAMPLE TYPE: z1218 SIZIR|21§] Isizisl2la =
NUMBER | .DATE/TME | DESCRIPTION | MATERAL | cnas | cowp S |85 Tis|8(OIr] |F18|3|5IN
e A ’
1
M- e’% WATE ﬁi§< > / \ 1) [
] =R et
27U — 1|
P"ﬂa‘c = —
M-S o T 2\ easd P Tt AT T 1L [\
- 2 - 3 pie as Soredhn :‘ alts —-”"// _..-4"’/'
’q ﬁpm‘ - 4 0“1 Ak ""1'4
WAl digte g L] | —
M("J'-Z é‘ 3}2’5 3 b\??folﬁ“‘ 'egef\fcc‘ ._:/B -‘/——“"/ oy i
(a‘z{—q( gﬁmr’ - '1'43U,f ’naﬂu { sl = ..—""d'—'
' 151 - =1
Mbd/q zlob ’S VO“‘S:Q““ ///J\%r//’/ ,-—"/' \
O (74 TN e e
-t | o] |1 — __
e ‘ =l e
X _,,—':-—‘T'd .
L
. TOTAL NO. (
N ey OF CONTAINERS: | &
H?‘UNQ ED Q’\bj_,_\\ nef ED BY: M | DATETIME: METHOD OF SHIPMENT:
ﬁ( - . /=] [0 Sof X 1T

SHIPP
= e

RELINGUISHED BY:
L S

SHC

7 //A

%OUR! R:
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SUTTER STREET
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STRUCTURE
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QUICK STOP ' ,

%@MW@S |

SOURCE: MOBIL 0l CORPORATION

RESIDENTIAL

l ;

FRCJECT NC. 30-0087 -0

2 /a7

[ ] i5 30
APPROXIMATE SCALE IN FEET
LEGEND:

& MONITORING WELL
@ RECOVERY WELL

FIGURE 2: SITE PLAN

BF Q1L COMPANY
SERVICE STATION NO
32071 35ih AVENUE
QAKIAND, CALIFORNIA

1132

ALTON GEOSCIENCE

100C Burnett Ave Ste. *4(
v Concord, Caifornic

Bi-10
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e}
A
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\ N¥-10
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SOURCE: MOBIL OIL CORPORATION

|
PROVECT N0, 30-0081-01

APPROXIMATE SCALE IN FEET
LEGEND:

~$— MONITORING WELL
@ RECOVERY WELL

(14553} GROUND WATER ELEVATION

—i147.00— GROUND WATER ELEVATION
CONTOUR LINE

GENERAL DIRECTION OF
GROUND WATER GRADIENT

NOTE:

1. CONTOUR LINES ARE INTERPRETIVE BASED ON
WATER LEVELS IN MONITORING WELLS MEASURED
ON DECENBER 18, 1991,

2. EQUNALENT GROUND WATER SURFACE ELEVATION
CALCULATED ASSUMING 0.75 SPECIFIC GRAVITY
FOR FREE PRODUCT IN MK—1, MW-2, & Rw—1.

3. CONTOUR INTERVAL = 0.25 FODT.

4. GROUND WATER GRADIENT = 0.01 FOOT/FOOT

FIGURE 3: GROUND
WATER ELEVATION
CONTOUR MAP

BP OR COMPANY

SERVICE STATION NO. 11132
3201 35th AVENUE
OAKLAND, CALIFORNWA

-

. ALTON GEOSCIENCE

A 1000 Bumstl Ave. Stz 140
Concord, Colifornia

81-1Q

]

2,/92
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3
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ND

FP

TPH-G

ND/0.7

MONITORING WELL

RECOVERY WELL

NOT DETECTED AT OR ABOVE
METHOD DETECTION LIMITS

FREE PRODUCT

TOTAL PETROLEUM
HYDROCARBONS AS GASOLINE

TPH—G/BENZENE
CONCENTRATIONS IN PARTS

PER BILLION (ppb)

FIGURE 4: ANALYTICAL
RESULTS OF GROUND

WATER SAMPLES

BP QI COMPANY

SERVICE STATICN NO. 11132
3201 35th AVENUE
CAKLAND, CALIFORNIA

—

.y 1000 Burnett Ave. Ste.
\ Concord, Califarnia

%

/N ALTON GEOSCIENCE
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E1-1&
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TABLES



TABLE 1

SURVEY AND WATER LEVEL MONITORING DATA
December 1991

Depth Free
Well to Product Ground Water

Well Elevation Water Thickness Elevation

1D (Feet) * Date {Feet) {Feet) {(Feet) *
MW-1 169.75 01-90 N.M. N.M. o N.C.
MW-1 169.75" 07-90 21.46 0,228 148,29%%*
MW-1 169.75 03-91 17.18 N.M. 152.57
MW-~-1 169.75 06—-91 22.70 0.18 147 .18%%*
MW-1 169.75 09-91 22.69 0.27 146.26%*
MW-1 169.75 12-91 23.88 0.28 146.,.08%%*
MWw-2 i68.14 01-90 N.M. N.M. N.C.
MW-2 168.14 07-90 20.24 0.10 147 .,.90%%*
MW-2 168.14 03-91 15.64 N.M. 152.50
MW-2 168.14 06-91 21.50 0.19 146.78%%
MW-=-2 168.14 09-91 22.52 0.15 145.73%%*
MW~2 168.14 12-91 22.82 0.36 145.59%%*
MW-=-3 167.17 01-90 N.M. N.M. N.C.
MW-3 167.17 07-90 18.96 - 148.21
MW-3 167.17 03-91 14.06 - 153.11
MW-3 167.17 06-91 19.92 - 147.25
MW-3 167.17 09~-91 20.95 ———— l46.22
MW-3 167.17 12-91 20.82 ———— 146.35
MW-4 170.36 Q01-90 N.M. N.M. N.C.
MW-4 170.36 07-90 21.30 - 149.06
MW-4 170.36 03-91 18.28 —_— 152.08
MW-4 170.36 06-91 22.34 - 148.02
MW-4 170.36 09-91 23.19 ———- 147.17
MW-4 170.36 12-91 22.99 ———— 147.37
Note

* Elevation in feet relative to a common datum (MW-2)

with an elevation of 168.14 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.

*k Equivalent ground water surface elevation for Mw-1,

and MW-2 were calculated assuming a specific
gravity of 0.75 for free product.

N.M. Not Measured
N.C. Not Calculated

—--—— No Free Product Encountered



TABLE 1
{cont’d)

SURVEY AND WATER LEVEL MONITORING DATA
December 1991

Depth Free
Well to Product Ground Water

Well Elevation Water Thickness Elevation

ip (Feet) * Date (Feet) {Feet) (Feet)*
MW-5 165,14 01-90 N.M, N.M. N.C.
MW-5 165.14 07-90 17.97 ——— 147.17
MW-5 165.14 03-91 12.62 ——— 152.52
MW-5 165.14 06-91 18.94 —— 146.20
MW-5 165.14 08-91 20.07 ——— 145.07
MW-5 165.14 12-91 19.91 -———- 145.23
MW-6 165.40 01-290 N.M. N.M. N.C.
MW-6 165.40 07-90 17.20 ———— 148.20
MW-6 165.40 03-91 N.A. N.M. N.C.
MW-6 165.40 06-91 18.10 — 147.30
MW-6 165.40 10-91 19.15 s e 146.25
MW-—-6 165,40 12-91 19.03 —— 146.37
MW-7 167.61 01-90 N.M. N.M, N.C.
MW7 167.61 07-90 19.70 ———— 147.91
MW-7 167.61 03-91 17.82 ———— 149.79
MwW-7 167.61 06-91 20.48 - 147.13
MwWw-7 167.61 09-91 21.40 ———— 146.21
MW-7 1L67.61 12-91 21.16 ——— 146.45
MWw-8 165.74 03-91 12.98 ———— 152,76
MW-8 165.74 06-91 19.10 ———— 146.64
MW-8 165.74 09-91 20.17 ———— 145.57
MW-8 16H.74 12-91 19.99 - 145.75
Note

* Elevation in feet relative to a common datum (MW-2)

with an elevation of 168.14 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.

* ok Equivalent ground water surface elevation for MwW-1,

Mw-2, and RW-1 were calculated assuming a specific
gravity of 0.75 for free product.

N.M. Monitoring Well was not accessible
N.M. Not Measured
N.C. Not Calculated

—-=——= No Free Prouduct Encountered



TABLE 1

{cont’q)

SURVEY AND WATER LEVEL MONITORING DATA

Decenber 1991

Depth Free
Well to Product Ground Water
Well Elevation Water Thickness Elevation
Ib {Feet) * Date {Feet) (Feet) (Feet) *

MW-9 166.20 03-91 13.42 —-——— 152.78

MW-9 166.20 06-91 19.22 ——— 146.98

MW-9 166.20 09-91 20.25 -—— 145.95

MW-9 166.20 12~-91 20.14 = 146.06

MW-10 167.01 03-91 14.32 —-——— 152.69

MW-10 167.01 06-91 20.21 ——— 146.80

MW-10 167.01 09-91 21.22 ———— 145.7%

MW-10 le7.01 12-91 21.14 -———- 145.87

RW-1 168.01 07-90 27.93 1.21 140.08%%

RW-1 168.01 03-91 N.M. N.M. N.C.

RW-1 168.01 06-91 20.90 0.04 147 .14%%

RW-1 168.01 09-91 21.92 0.01 146.10%*

RW~-1 168.01 12-91 21.77 0.02 146.26%%

Note:

* Elevation in feet relative to a common datum (Mw-2)
with an elevation of 168.14 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.

* % Equivalent ground water surface elevation for Mw-1,
MW-2, and RW-1 were calculated assuming a specific
gravity of 0.75 for free product.

N.M. Not Measured

N.C Not Calculated

No Free Product Encountered



TABLE 2

RESULTS OF

LABORATORY ANALYSIS OF GROUND WATER SAMPLES

December 1991

Well TPH-G B T E X

1D Date (Concentrations in Parts per Billion)
MW-1 1~-29-90 - —— - —— -
MW-1 7-09-90 —— - - - —
MW-1 3-07-91 - — —— s -
MW-1 6—-27-91 - - - —— ——
MW-1 9-27-91 —— - - - —
MWw-1 12-18-91 - - — ——— ———
MW-2 1-29-90 14 580 1,300 460 2,300
MW-2 7-09-90 -— —— - e -
MW-2 3-07-91 —— —_ e - e =
MW-2 6-27-91 - —— —— —— ———
MW-2 9-27-91 ——— - - - -
Mw-2 12-~18-91 ——— — ——— —-—— -
MwW-3 1-29-990 0.5 20 30 24 35
MwW-3 7-09-90 140 5.3 4.6 2.0 3.8
MW-3 3-07-391 400 69 22 6.1 57
MW-3 6—-27-91 380 28 26 13 46
MW-3 9-27-91 70 7.9 ND<0.3 0.4 1.1
MW-3 12-18-91 260 34 24 0.8 28
MW-4 7-09-90 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
MW-4 3-07-91 ND<50 2.2 3.8 1.5 2.8
MW-4 6-27-51 ND<50 6.3 1.8 0.4 1.0
MW-4 9-27-91 ND<50 ND<Q0.3 ND<0.3 ND<0.3 ND<0.3
MW-4 12-18-91 ND<50 ND<0.3 ND<0.3 ND<0.3 0.5
Notes

TPH-G = Total Petroleum Hydrocarbons as Gasoline

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total Xylenes

ND = Not Detected at Method Detection Limit

No sample collected from MW-1 and MW-2 due to the
presence of free product



TABLE 2
{cont’qd)

RESULTS OF
LABORATORY ANALYSIS OF GROUND WATER SAMPLES
December 1991

Well TPH-G B T E X

ID Date (Concentrations in Parts per Billion)
MW-5 7-09-90 280 200 210 46 290
MW-5 3-07-91 ND<50 17 0.9 0.7 1.6
MW-5 6—-27-91 330 120 10 12 8
MW-5 9-27-91 730 230 16 20 22
MW-5 12-18-91 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0,3
MW-—-6 7-09-90 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
MW-6 3-07-91 N.A. N.A. N.A. N.A. N.A.
MW-6 6—-27-91 N.A. N.A. N.A. N.A. N.A.
MW-6 9-27-91 ND<50 ND<(.3 ND<0.3 ND<0.3 ND<0.3
MW-6 12-18-91 ND<50 1.3 2.2 ND<0.3 2.7
MW-7 7-09-90 ND<50 ND<0.3 ND<O.3 ND<0.3 ND<0.3
MW~—7 3-07-91 ND<50 ND<0.3 0.4 0.3 2.4
MW=-7 6-27-91 70 17 4 0.8 2.2
MW-7 9-27-91 ND<50 0.4 ND<0.3 ND<0.3 0.4
Mw-7 12-18-91 ND<50 0.7 2.9 0.8 3.3
MW-8 3-07-91 2,700 780 450 64 310
MW-8 6—-27-91 12,000 3,400 1,100 240 750
MW-8 9-27-91 41,000 5,700 5,200 1,100 4,300
MwW-8 12-18-91 3,200 990 150 120 250
Notes
TPH~G = Total Petroleum Hydrocarbons as Gasoline
B = Benzene
T = Toluene
E = Ethylbenzene
X = Total Xylenes
ND = Not Detected at Method Detection Limit
N.A. = Monitoring well was not accessible.



TABLE 2
(cont’d)

RESULTS OF

LABORATORY ANALYSTS OF GROUND WATER SAMPLES

December 1991

Well TPH-G B T E X

ID Date (Concentrations in Parts per Billion)
MW-9 3-07-91 7,100 220 4 2.4 2,400
MW-9 6—-27-91 3,600 520 400 85 310
MW-9 9-27-91 3,200 720 150 50 180
MW-9 12-18-91 ND<50 2.5 1.1 0.3 5.8
MW-10 3-07-91 1,600 120 190 32 230
MW-10 6-27-91 12,000 7,300 500 150 300
MW-10 9-27-91 57,000 12,000 7,200 1,400 4,600
MW-10 12-18-91 5,300 2,500 120 36 79
RW-1 3~-07-91 - -——- - —_ -
RW-1 6—-27-91 ——— — - - -
RW-1 9-27-91 ——— - —— -——- ——-
RW-1 12-18-91 - - —— - ——
Notes
TPH-G = Total Petroleum Hydrocarbons as Gasoline
B = Benzene
T = Toluene
E = Ethylbenzene
X = Total Xylenes
ND = Not Detected at Method Detection Limit

= No sample collected from RW-1 due to the presence of
free product



