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ALAMEDA con INTY
DEPT. OF ENVIRONMENTA) ey gy
February 21, 1989 HRZARDOUS MATERYy g

RWQCB
1111 Jackson Street, Room 6040
Oakland, California 94607 -
Re: Former Chevron SS #9-0020
Harrison and 17th Streets
QOakland, California
Gentiemen:
Enclosed is the subsurface investigation for the above site. Asindicated in the report,
petroleum hydrocarbons were non-detectable in the groundwater, and detectable in
one soil boring as oil. Various halocarbons were detected in all groundwater samples.

Based on the above results, an additional investigation will be performed to determine
the source of the chlorinated solvents. .

If you have any questions, please contact me at (415) §42-9525.
Very truly yours,
D. MOLLER

By

Gordon Davitt
C & M Representative

GlIDvjs:Q416
Enclosure

cc Alameda County 4
Environmental Health
470 - 27th Street
Oakland, California 94612
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Western Geologic Resources, Inc.
Geologic and Environmental Consulting K. G. HUFFMAN

JAN 2 ¢ RECD

24 January 1989

Gordon Davitt

Chevron USA

2410 Caming Ramon

San Ramon, California 94583

Re: Chevron SS #90020
Qakland, California
WGR #1-012.01

Dear Mr.Davitt:

This letter report presents the results of soil sampling and monitoring
well installation conducted by Western Geclogic Resources, Inc. (WGR) at the
abandoned Chevron service station #90020 located at the corner of 17th and
Harrison Streets, Oakland, California (Figure 1).

As requested the following scope of work was performed:
1) Driil three soil borings on the site and sample at 5 ft intervals;
2) Complete the borings as 4-inch diameter monitoring wells;

3) Analyze selected soil samples for total fuel hydrocarbons {TFH) by
EPA Method 8015, solvent-solvent extraction, followed by gas
chromatography using a flame ionization detector (EPA Method 8015)
and for aromatic hydrocarbons by EPA Method 8020, headspace
extraction followed by gas chromatography using a photo jonization
detector (EPA Method 8020);

4) Develop and sample the monitoring wells and analyze the groundwater
samples by EPA Methods 8015, 602 (water equivalent of 8020) and EPA

Method 624, gas chromatography/mass spectrometry for purgeable
priority poliutants;

5) Survey the top of casing for the new monitoring wells and determine
groundwater elevations in those wells;

6) Conduct a well canvass for a 1/2 mile radius; and

7 Review field and laboratory data and prepare a report.

553 Headlands Court * Sausalito, CA 94965 » (415) 485-2708
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BACKGROUND
The following is a summary of work previously conducted at the site:

January 1988- Soil vapor survey (SVS) conducted by EA Engineering
Science and Technology. Concentrations of volatile
hydrocarbons ranged from 1 to 140 ppm in twenty two soil
vapor points sampled from 11 locations.

SOIL BORINGS AND HYDROGEOLOGY

Soil borings B-1, B-2, and B-3 were drilled on the site (Figure 2 of
Attachment A) with hollow stem augers by A1l Terrain Drilling of Marysville,
California, on 26 and 27 October 1988. Boreholes were continuously Togged by
WGR geologists Thomas Howard and Gail Jones. Soil samples were collected at 5
ft intervals as described in the WGR standard operating procedure for soil
sampling (included as Attachment A). Seventeen samples were selected and sent
under chain-of-custody to Brown and Caldwell Analytical Laboratories of
Emeryville, California, for analysis by EPA Methods 8015 and 8020. Boring logs
are included in Attachment B.

The three borings penetrated similar 1ithologic materials and were
terminated upon proving competent confining zone. Low-to moderate-estimated
permeability silty sands and moderate-to high-estimated permeability sands were
encountered from ground surface to about 30 ft. These sands were underlain by
Jow-estimated permeability silty sands and clayey silts from about 30 to 35 ft.
A sandy gravel, which included brick fragments, was encountered in boring B-2
near the former waste oil tank from approximately 17 to 19 ft. This was the only
horizon in any of the borings in which odors were encountered. Groundwater was
encountered at about 24 ft below grade in borings B-1 and B-2, and at about 23
ft below grade in boring B-3.

MONITORING WELL INSTALLATION AND DEVELOPMENT

The WGR standard operating procedure for monitoring well installation and
well development is included as Attachment C. A1) three borings B-1, B-2 and
B-3 were reamed with 12-inch augers and completed as 4-inch diameter monitoring
wells MW-1, MW-2 and MW-3, respectively. Well completion details are inciuded
on the boring logs included in Attachment B. A1l three wells were completed in
the first water bearing zone with screened intervals extending from approximately
19 to 32 ft below grade level.

012R 1dec8
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Monitoring wells MW-1, MW-2 and MW-3 were developed on 27 and 28 October
1988 by WGR gealogic technicians until relatively clear, sand-free water was
produced. Development was performed using a combination of airlift, air surge
and surgeblock techniques. MW-1 produced approximately 2.5 gallons per minute
(gpm) and MW-2 and MW-3 each produced approximately 1.2 gpm. A total of 380
gallons was extracted and temporarily stored onsite in 55-gallon drums, pending
analytic results.

WATER SAMPLING

Water samples from wells MW-1, MW-2 and MW-3 were collected on 3 November
1988 according to WGR’s standard operating procedure, included as Attachment D.
Water samples were sent to Brown and Caldwell Analytical Laboratory of Emeryville
under chain-of-custody for analysis by EPA Methods 8015, 602 and 624.

ANALYTIC RESULTS

Analytic results are presented in Table 1. Chain-of-custody forms are
included in Attachment £ and analytic reports are presented in Attachment F.

Total fuel hydrocarbons (TFH) reported as 0il at_12 parts per million (ppm)
were detected in the 10 ft sample from boring&-2 TFH were not detected in any
other samples that were analyzed. No aromatic hydrocarbons were detected in any
soil samples.

Neither TFH nor aromatic hydrocarbons were detected 1in any of the
groundwater samplies. However the following halocarbons were detected: Carbon
Tetrachloride at 18 ppb, 3 ppb and 8 ppb and Chloroform at 7 ppb, 2 ppb and 6
ppb in monitoring wells MW-1, MW-2 and MW-3, respectively; Tetrachloroethylene
was detected at 34 ppb and 84 ppb, Trichloroethylene at 3 ppb and 3 ppb, and
Trans-1,2-Dichloroethylene at 10 ppb and 5 ppb in monitoring wells MW-2 and MW-
3, respectively. T

GROUNDWATER FLOW

A11 monitoring wells on the site were surveyed for top-of-casing elevations
by John Koch, land surveyor, CA Lic #4811, on 3 November 1988. Groundwater
elevations on 3 November 1988 were 9.42 ft, 9.70 ft, and 9.55 ft for welis MW-
1, MW-2 and MW-3, respectively. Groundwater flow beneath the site is to the east

012R1decR®
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with an average gradient of 0.41%, as determined by 3 point solution (Figure 4}).

WELL SURVEY

A well canvass for a 1/4 mile radius around the site was performed for
registered wells on file at the Alameda County Public Works Agency. Records
indicated that there are no wells inside the 1/4 mile radius around the site.
The area of the well survey is shown on Figure 1.

CONCLUSION

No aromatic hydrocarbons were detected in any soil samples. TFH were only
found in one boring, B-2. They were characterized as oil at 12 ppm at 19 ft
below grade. Analysis of groundwater samples failed to detect TFH, however,
various halocarbons were detected in all wells. No aromatic hydrocarbons were
detected in groundwater.

012R 1dec8
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We appreciate the opportunity to provide geologic and environmental
consulting services to Chevron and trust this report meets your needs. If you
have any questions, please call us at {415)457-7595.

Sincerely,
Western Geologic Resources, Inc.

Thomas M. Howard
Project Geologist

Sherwood Lovejoy:‘S§T\
Sanjor Hydrogeologist

v —_—

Don M. Eisenberg
Senior Engineer

ad/TMH/SL /DME

FIGURES

1. Site Location Map with 1/4 mile radius well canvass
2. Well Location Map with Chemical Data
3. Potentiometric Map

TABLES

1. Analytic Results for Soil
2. Analytic Results for Water

ATTACHMENTS

SOP-2: Soil Sampling

Boring Logs

: SOP-3: Well Installation and Development
: SOP-4: Water Sampling

: Chain-of-Custody Forms

: Analytic Reports
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SCALE : 1"=25'
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1,2 DCE trans-1,2-Dichloreoethylene

All concentrations in ppb

Figure 2. Monitoring Well Locations and Groundwater Chemical Data
Former Chevron SS #90020
17th & Harrison, Oakland, Californmia
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OF GROUNDWATER

LEGEND:

-3 Monitering Well locatien

9.70 Groundwater elevation (in feer)

Forentiometrit surface elevation
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SCALE : 1"=25'

Figure 3. Potentiometric Map_ for Shallow Groundwater
in Wells Mw-1, MW-2, & MW-3, 3 Nov 1988,
Former Chevron S8 #90020,
17th & Harrison, Oakland, California




TABLE 1. Analytic Results for Soil Samples
Former Chevron Service Station 90020, Oakland, CA

—— o i A T — S A A A S S ———— T T T S Sl AP N A S S S S S S S O S S S — i S

Sample Date FC THF Benzene Toluene Xylenes E-Benzene
ID e ——————— PpR——=wes~————=——e———— >

B-1- 5.0 26 Oct 88 --- <10 <0.3 <0.3 <0.3 <0.3
B-1-10.0 26 Oct 88 —--- <10 <0.3 <0.3 <0.3 <0.3
B-~1-15.0 26 Oct 88 =-- <10 <0.3 <0.3 <0.3 <0.3
B-1-20.0 26 Oct 88 =--- <10 <0.3 <Q.3 <0.3 <0.3
B-1-29.0 26 Oct 88 --- <10 <0.3 <0.3 <Q.3 <0.3
B-1-34.0 26 Oct 88 NA

B-2~- 5.0 26 Oct 88 —--- <10 <0.3 <0.3 <0.3 <0.3
B-2-10.0 26 Oct 88 —--- <10 <0.3 <0.3 <0.3 <0.3
B-2-15.0 26 Oct 88 =--- <10 <0.3 <0.3 <0.3 <0.3
B-2-19.0 26 Oct 88 OQIL 12 <0.3 <0.3 <0.3 <0.3
B-2~-20.0 26 Oct 88 --- <10 <0.3 <0.3 <0.3 <0.3
B-2-25.0 26 Oct 88 =--- <10 <0.3 <0.3 <0.3 <0.3
B-2-30.0 26 Oct 88 NA

B-3- 5.0 26 Oct 88 =—-- <10 <0.3 <0.3 <0.3 <0.3
B-3-10.0 26 Oct 88 --- <10 <0.3 <0.3 <0.3 <0.3
B-3-15.0 26 Oct 88 --- <10 <0.3 <0.3 <0.3 <0.3
B-3-20.0 26 Oct 88 —--- <10 <0.3 <0.3 <0.3 <0.3
B-3-25.0 26 Oct 88 -—~ <10 <0.3 <0.3 <0.3 <0.3
B-3-30.0 26 Oct 88 --- <10 <0.3 <0.3 <0.3 <Q.3
B-3-34.0 26 Oct 88 NA

Notes:

FC - Fuel characterization
THF - Total fuel hydrocarbons
E-Benzene - Ethyl benzene

NA - Not Analyzed




TABLE 2. Analytic Results for Groundwater
Former Chevron Service Station 90020, Oakland, CA

Mcnitor Date FC THF Benzene Toluene Xylenes E-Benzene
Well o PPli===—=mr———————————— >
MW-1 3 Nov 88 --—- <1.0 <0.001 <0.001 <0.001 <0.001
MW-2 3 Nov 88 =-- <1.0 <(.001 <0.001 <0.001 <0.001
MW-3 3 Nov 88 --- <1.0 <0.001 <0.001 <0D.001 <0.001

|

|

| Notes:

FC - Fuel characterization
THF - Total fuel hydrocarbons
E-Benzene - Ethyl benzene

Additional 624 compounds:

i S et A A L R S R R S R S R S S S S S W W e S S S M T T S G S s s S i G s

Monitor Date Carbon Tet Chlor PCE TCE 1,2DCE

Well e ittt de el b bt pPpb=====rm—m——m———— >

MW-1 3 Nov 88 18 7 <1 <1 <1

MW-2 3 Nov 88 3 2 34 3 10

MW-3 3 Nov 88 8 6 84 3 5
Notes:

Carbon Tet - Carbon Tetrachloride
Chlor - Chloroform

PCE - Tetrachloroethylene

TCE - Trichloroethylene

1,2DCE - trans-1,2-Dichloroethylene
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WESTERN GEOLOGIC RESOURCES INC.
STANDARD OPERATING PROCEDURES
RE: SOIL SAMPLING

SOP2

Soil samples for chemical analysis are collected in thin walled brass tubes, 4-in long by 2-in outside
diameter. Four of these tubes and a spacer tube are setin a 2-in inside diameter 18-in split barrel sampler.

The split barrel sampler is driven it entire length hydraulically or using a 140 pound drop hammer.
The sampleris extracted from the borehole and the brass tubes, containing the soil samples, are removed.
Upon removal from the sampler, the selected brass tubes are immediatcly trimmed, capped with
aluminum foil and plastic caps. They are then hermetically sealed with duct tape, labeled and refrigerated
for delivery, under strict chain of custody, to the analytic laboratory. These procedures minimize the
potential for cross-contamination and volatilization of volatile organic compounds (VOCs) prior to
chemical analysis.

One soil sample collected at cach sampling interval isanalyzed in the field using a photoionization
detector (PID)Y, a flame ionizing detector (FID) or an explosimeter. The purpose of this field analysis is
to qualitatively determine the presence or absence of hydrocarbons and to establish which soil samples
will be analyzed at the laboratory. The soil sample is sealed in a zip-lock plastic bag and placed in the sun
to enhance volatilization of the hydrocarbons from the soil sample. The data is recorded on the drill logs
at the depth corresponding to the sampling point.

Other soil samples are collected to document the stratigraphy and estimate relative permeability
of the subsurface materials. All drilling and sampling equipment are steam-cleaned prior to use at each
site and between boreholes to minimize the potential for cross-contamination.

S0P-1: Oct/ 1988
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GRAPHIC DESCRIPTION
LOG
_ 0 0
Christy box Asphat
ris - - -
; Sitty SAND (SM) light brown; medium dense
& locking cap to loose; damp; 20% fine to medium sand;
- - moderate est K
o
o= Grout
2 —]
——Blank 4"
L sch 40 PVYC
= casing Silty SAND (SM) fight brown with orange
Lig mettling; medium dense to loose; damp;
w 20% fine to medium sand; moderate est K
Lol.4 4 _|
3}
<L
LL.
r -
2
| v
| =
= 6 _|
Q
vl
o
g = |
-l
JET}
o
T — 8 8 _|
o
Lt
]
10 10 _|
L 12 12 .
| InFadus 0 2 4 6
| Continues
| EXPLANATION
w Water level during drilling (date) Logged by: Gail Jones
=7 Water level (date) Supervisor: Tom Howard
— e Contact (dotted where approx.) Drilling Company: All Terrain
s - —  Gradational (hachured), uncertain (dashed) contact Driller: Wes
| Location of recovered drive sample Drilling Methed: Hollow stem auger
| | Location of drive sample sealed for Dates Drilled: 10/26/38
| chemical analysis Well Head Completion: Christy box & lecking cap
8B Gmb sample Type of Sampler: 2" split barre}
TD: Drll depth
est K = Estimated permeability (hydraulic conductivity) Drll dept
Boring Log and Well Completion Details MW-1 Chevron Facility #30020
WGR Project No.: 1-012.01 Qakland, CA
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MONITOR WELL MW-1 (cont.)
GRAPHIC DESCRIPTION
: LOG
_ 12 - 12 _
Sovnes— Grout
I 5
og———Blank 4"
L NN sch 4O PVC - 2 - - - - - — — -9
g-@} casing | SAND (SP) orange-brown; leose, damp,
&:‘1\: *'] fine to medium sand; moderate to high est K
o
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[E0]
[¢1]
o |16 16 |
8 Bentonite
< pellet soal
i
o -
=
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S |18 18
Qo ",
% ~4— 2116 Sand
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< g
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r 20 _ 20
v L I . M—2/16 Sand
W 130 sz [0
fa) el 02" Slotted
- ohan 4" sch 40 -
PVC casing
— 22 22 |
|
|
i 24 24 __
:ggosfaa (Sample fell out of heider)
x 7 -1 SAND (SP) gray-brown; medium dense;
-] wet; tine to medium sand; high est K
25 26 _.
T F 28 Continues
InRadus 0 2 4 6
Boring Log and Well Completion Details MW-1 {cont.) Chevron Facility #0020
WGR Project No.: 1-012.01 Oakland, CA
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MONITOR WELL MW-1 (cont.)
GRAPHIC DESCRIPTION
LOG
28 28
.Efﬁﬁ—ms Sand - T
— :! 02" Slotted 1 {Contact - Dips 57)
o 4" sch 40 - .
- ' N _ Silty SAND (SM) light brown: leose; 30-40%
PVC casing sir'tt;yvery fine sand';glow est K; roatlets
PVC Cap
|30 30 |
-— Beantonite Silty SAND {SM) light gray-brown with black
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- | 7 sand; low est K; rocotlets; FeO (?) staining
o
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L |32 32 _|
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2 | 30-40% ciay; 10% very fing sand; low est K;
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|
Boring Log and Well Completion Details MW-1 (cont.) Chevron Facility #90020
WGR Project No.: 1-012.01 Qakland, CA
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GRAPHIC DESCRIFTION
LOG
—0 0_
Asphalt
- Christy box
E I & locking cap
i
B RN 7
\
5 ::::x\\“"— Grout __l
- N
‘{:ﬂ\:%}—slank 4"
L RN sch 40 PVC
- QQ.‘:}S casing
i N Sity SAND (SM) light brown; medium dense
w (4 “~'-:;‘i{‘ 4 | to loose; damp; 20% very fine to medium
(u-.lj R sand; low lo moderate est K
<< -
L S
c -
2
15
s
5|6 6 _|
Q
ot
O]
2 L -
@]
-
L
m
r |8 8 |
s
a
Ll |
o | Sitty SAND (SM) light brown; loose to
— - 1 medium dense; damp: 20% silt; vory fine to
| medium sand; low to moderate est K
L 10 10
12 12 _|
nFadus o 2 4 6
Continues
EXPLANATION
¥ Water level during drilling (date) Logged by: Gail Jones
Water level (date) Supervisor: Tom Howard
Contact (dotted where approx.) Drilling Company: All Terrain
Gradational (hachured), uncertain (dashed) contact Driller: Wes
Location of recovered drive sample Driiling Method: Hollow stem auger
Location of drive sample sealed for Dates Drilled: 10/27/88
chemical analysis Well Head Completion: Christy box & locking cap
Grab sample Type of Sampler: 2" split barrel
. . . o TD: Drill depth = 33.0 i
est K = Estimated permeability (hydraulic conductivity)
Boring Log and Well Completion Details MW-2 Chevron Facility #30020
WGR Project No.: 1-012.01 Qakland, CA
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MONITOR WELL MW-2 (cont.)
GRAPHIC DESCRIPTION
LOG
12 i 12
I— _:Q:-. - {=— Grout T
R 3
L & _ d — — — — — — — =7
R I SAND (SP) light brown; medium dense;
R ;555\ damp; fine sand: moderate to high ast K
iy e
Ny RN
L 14 T L) 14 _ |
P ey
i
S oas
- Sy B -
= Nl
m N N
L 16 16 |
L
Q
Py
T L[ - —_—- - - - = = -7
- Sandy GRAVEL (GW) Brown and red;
@ medium dense; damp; medium to coarse
% sand; fine gravel to .5"; moderate est K;
S — 18 18 | strong organic odor; (red brick, fil?}
Q
G
2 Bentonite
= llet ssal —
9 peliet sea -1 SAND (5P} light brown; medium dense; very
% — .| fine to fine sand; mederate est K
T |20 0 I A 20 _|
o ol hoee—2/18 Sand
8 wrg '
L 22 22 |
i 02" Slotted LR
— 1 aeha B R e e
e . casing . | SAND (SP) light brown medium dense;
-] damp to wet; fine to medium sand; moderate
|24 24 __| -1 to high est K
. 26 26
28 28 .
Continues
nRadus 0 2 4 6
Boring Log and Well Compistion Details MW-2 (cont.) Chevron Facility #90020
WGR Project No.:  1-012.01 Qakland, CA
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MONITOR WELL MW-2 (cont.)

GRAPHIC
LOG

28 28
_.Z:T?~—2/16 Sand

DESCRIPTION

PVC Cap

— —
Bentonite
poilet seal
30 30
o ]
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o
o
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InRadus 0 2 4 6
34 34

DEPTH BELOW GROUND SURFACE (FEET)
!

==l Clayey SILT (ML) light gray; medium stiff to '
soft; low est K

Silty SAND (SM) light gray-brown; madium
dense; 5% day; 20-30% silt; very fine to
very coarse sand; fine gravel to .5"; low to
moderate est K

—_— =

TD @33.¢

Boring Log and Well Completion Details MW-2 (cont.)
WGR Project No.:  1-012.01

Chevron Facility #30020
Qakland, CA
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GRAPHIC DESCRIPTION
0 LOG
[ } 18 ] Asphait
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e | 4 \Q-\ \'\\\ 4 | medium dense; damp; 10-20% silt; very
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T8 \\
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\‘:\& \% medium sand; low to moderate est K
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N R
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N
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InRadus q 2 4 6
Continues
EXPLANATION
W  Water level during driiling {date) Logged by: Gail Jones
Z Water level (date) Supervisor: Tom Howard
—— === Contact (dotted where approx.) Drilling Company: All Terrain
=== — —  Gradational {hachured), uncertain (dashed) contact Driller: Wes
Location of recovered drive sample Drilling Method: Hollow stem anger
[ Location of drive sample sealed for Dates Drilled: 10/27/823
chemical analysis Well Head Completion: Christy box & locking cap
B Gnrb sample Type of Sampler: 2" split barrel
. . . . TD: Drill depth = 35.5 fi
est K = Estimated permeability (hydraulic conductivity) .

Boring Log and Well Completion Details MW-3
WGR Project No.: 1-012.01

Chevron Facility #90020
Qakland, CA
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MONITOR WELL MW-3 (cont.)

12
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16 P
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1w w7 [
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12 _

22 _ |

24 _|
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GRAPHIC
LOG

1 SAMND (SP) brown; medium dense; damp; '
| fine sand; moderata to high est K

. SAND (SP) light gray; medium dense; fine !:9
| medium sant; high est K

SAND (SP) light brown medium dense; wet;
-1 fine to medium sand; high est K

DESCRIPTION

- — - . _7

ontinues

Boring Log and Well Completion Details MW-3 (cont.)

WGR Project No.: 1-012.01

Chevron Facility #90020
Qakland, CA
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} MONITOR WELL MW-3 (cont.)
| GRAPHIC DESCRIPTION
28 , g €
Tt 212 Sand "} Gravelly SAND (SP) light brown; medium
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Boring Log and Well Completion Details MW-3 (cont.) Chevron Facility #90020
WGR Project No.: 1-012.01 Qakland, CA
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ATTACHMENT C

SOP-3: WELL INSTALLATION AND DEVELOPMENT
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WESTERN GEOLOGIC RESOURCES INC.

STANDARD OPERATING PROCEDURES

RE: HOLLOW STEM AUGER MONITORING WELL INSTALLATION AND DEVELOPMENT
SOP3

The boreholes for monitoring wells are drilied using a truck mounted hollow-stem-auger drill rig.
The outside diameter (0.D.) of the borehole will be a minimum of two inches larger than the outside
diameter when installing 4-inwell screen, The hollow stem anger provides minimal interruption of drilling
while permitting soil sampling at desired intervals. Soil samples are collected by hammering a
conventional split barrel sampler containing pre-cleaned 2-in brass sample tubes. A geologist from
Western Geologic Resources (WGR) continuously logs each borehole during drilling and constantly
checks drill cuttings for odors. The sampler is rinsed between samples and steam-cleaned with all other
drilling equipment between borings to prevent cross contamination.

Manitoring wells are cased with threaded, factory perforated and blank scheduled 40 PVC. The
| perforated interval consists of slotied casing generally 0.020-in slot size by 1.5-in long with 42 slots per
foot. A PVC capis fastened to the bottom of the casing with stainless steel screws; no solvents or cements
are used. Centering devices may be affixed to the casing to assure even distribution of filter material and
‘ grout, The well casing is thoroughly washed and steam-cleaned prior to instailation.
\
|
|

Alter setting the casing inside the hollow stem, sand or gravel filter material is poured into the
annular space to fill from the bottom of the boring to 1 ft. above the perforated interval. A 1to2 foot
thick bentonite plug is placed above this filter material to prevent grout from infiltrating down into the
filter material. Neat cement containing about 5% bentonite is then tremied into the annular space above
the bentonite plug to the surface. A lockable PVC cap is placed on each well head. Traffic rated Christy
boxes are installed around the weil for wells in parking lots and driveways while steel stove pipes are set

‘ over wells in landscaped areas.

After installation, the wells are thoroughly developed to remove residual drilling materials from
‘ the wellbore and to improve well performance by removing any fine material in the filter pack that can
| pass from the formation into the well. Well development techniques used include pumping, bailing,
surging, swabbing, jetting, flushing and airlifting. All development water is collected in 55 gallon drums
for temporary storage and analytic results. The developed water is then disposed of properly according
to analytic results. To assure that cross contamination does not occur between wells during drilling and

devclopment, all development is steam-cleaned.

SOP-3:0ct/88
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WGR

STANDARD OPERATING PROCEDURES
RE: GROUND WATER SAMPLING
SOP4

|
|
WESTERN GEOLOGIC RESOURCES INC.

Prior towater sampling, each well is purged by evacuating a minimum of three well bore volumes
of ground water or until the discharge water temperature, conductivity, and pH stabilize. The ground
water sample should be taken when the water level in the well recovers to 80% of its static level.

The sampling equipment used consists of a teflon bailer or a stainless steel bladder pump with a
teflon bladder. If the sampling system 1s dedicated to the well, then the bailer is made of teflon but the
bladder pumpis PVC with a polypropylene bladder. 40 m! glassvolatile organic analysis (VOA) vialswith
teflon septa are used for sample containers,

The ground water sample is decanted into each VOA vial in such a manner that there is a minicus
al the top of the vial. The capis quickly placed over the top of the vial and tightened securely. The VOA
vial is then inverted and tapped to see if air bubbles are preseat. If none are present the sample is labeled
and refrigerated for delivery under chain of custody to the laboratory. Label information should include
a sample identification number, job identification number, date, time, type of analysis requested and the
sampler’s name.

For quality control purposes a duplicate water sample is collected for cach well. This sample is
held at the laboratory unless needed. A trip blank is prepared at the laboratory and placed in the transport
cooler. It remains with the cooler and is analyzed by the laboratory along with the ground water samples.
A field blank is prepared in the field when sampling equipment is not dedicated. It is prepared after a
pump or bailer has been steam-cleaned, prior to use in a second well and is analyzed along with the other
samples. The field blank demonstrates the quality of field cleaning procedures to prevent
cross-contamination.

To minimize the potential for cross-contamination between wells, all the well development and
water sampling equipment that is nol dedicated to the well is steam-cleaned between cach well. As a
second precautionary measure, wells will be sampled in order of least to highest concentrations as
established by previous analysis.

SOP-4;0ct/38
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CHAIN OF CUSTODY RECORD
~ [ Gilert name Project or PO / Analyses required
. — g . e . - \ -
\\’r5 (7".171\«, O ‘._.‘l',_./,’(_ £ N PRI /
Address Phona # .
VAN VLR J
City, State, Zip Repori attention Y, .
PYTIRT, Fi A py .-\3 i_f‘
" Sampled b \ J
Lab Type® { ,fp‘, - ;— VA A Humber e > bdg
Sample Date Time Sae kay = . Z of AR AN é‘é
number | sampled sampled below Sample description containars VYD /- .Q.GJQQ
./:'/n hy I Foe e N ! A B B P 2 TR TA
Yol e ¢ ;
/ AR : é
4 i .
l H f ()‘ ( ! 'n
) i
7Y, & ! ;
l'l’
X o o HERE L
Signature Print Mame Company Date Timae
Relinguished by - ”‘:;‘f‘; L ’, e a St L0 P ) A N T LA f(./?(,_/j:}" “q Ay
A ived rd ' . . ) '1 } oy ‘ g . ‘ r ,
ecoivedby  / N, / A ) e e Yy / JAE , X r. L P ., 7_,,/} / /’ v / -/’j
‘ i B S ’ '
Relinquished by ) / . . b ‘ N -
" /* Ao e K‘wn I /V! ,’jr- T : !I'./'x { .’(,/ ['/'f’ﬁ ¥ e
Recelved by-
Retinquished by
L( 7 7 >
d by Laborator . . : C ( 73 b/‘ /
Recsived by %ﬂ’(/{ W4/j-# t { e ¥ M N {lyv= 3 —1 ) (A "y [o :‘6 k7, . /C’
1 nal T T

BROWN AND cALDWELL LABORATORIES
3 1255 Powatl Street, Emeryville, CA 94608 (415} 428-2300

[1 273 South Falr Oaks Avenue, Pasadena, CA 91105 (818} 795-7553

) 1200 Pacifico Avenuse, Anaheim, CA 92805

Note:
Samples are discarded 30 days after resulls are reported unless other arrangernents are mads.
Hazardous samples will be returned to client or disposed of at clienl expanse.

‘KEY: AQ—Aqueous NA—Nonagueous SL—Shdge GW—Groundwater SO—5Soil OT—Other PE—Pelroleum
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BROWN AND CALDW%LL LABORATORIES

(] 1255 Powell Street, Emeryvilte, CA 84606 (415) 428-2300

[ 373 South Falr Oaks Avenue, Pasadena, CA 91105 {818) 795-7553
;[ 1200 Pacifico Avenue, Anaheim, CA 92805

Nota:

Samples are discarded 20 days after results are reported unless other arrangemenis are made.
Hazardous samples will ba relurned to client or disposad of at client expense.
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L 1255 Powell Street, Emeryville, CA 94608 {415) 426-2300

0 373 South Falr Oaks Avenue, Pasadena, CA 9105 (918) 795-7553
[ 1200 Pacifico Avenue, Anaheim, CA 92805

Note:

Samples are discarded 30 days after rasults are raporied unless other arrangements are mada.

Hazardous samples will be returned to client or disposad of al cliat axpense,
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PE—Petroleurn




CHAIN OF CUSTODY RECORD

14 /
BC Log Number £y

* | client HW ' G - R ' Project or PO# ’ . O ! 2 0 ’ L = :j\nalyses required ‘:;
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Mote:

Samples are discarded 30 days aftar results are reported unless other arrangements are made.

Hazardous samplas will be returned to client or disposed of at client expense.
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BROWN AND CALDWELL L ABORATORIES ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE. CA 94608 # (415) 428-2300 LOG NO: E88-10-600

Received: 26 OCT 88
Reported: 07 NOV 88

Mr. Tom Howard
Vestern Geologic Resources, Inc.
2169 Fast Francisco, Suite B

San Rafael, California 94901 ,
Project: 1-012.01

REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, SOIL SAMPLES DATE SAMPLED
10-600-1 B-1-5.0 26 OCT 88
10-600-2 B-1-10.0 26 OCT 88
10-600-3 B-1-15.0 26 OCT 88
| 10-600-4 B-1-20.0 26 OCT 88
| 10-600-5  B-1-29.0 26 OCT 88
PARAMETER 10-600-1 10-600-2  10-600-3  10-600-4  10-600-5
BTX by PID (EPA-8020)
Benzene, mg/kg <0.3 <0.3 <€0.3 0.3 <0.3
Ethylbenzene, mg/kg <0.3 <0.3 <0.3 <0.3 0.3
Toluene, mg/kg <0.3 <0.3 <0.3 <0.3 <0.3
Total Xylene Isomers, mg/kg <0.3 0.3 <0.3 0.3 <0.3
Total Fuel Hydrocarbons
Date Analyzed 11.01.88 11.01.88 11.01.88 11.01.88 11.01.88
Total Fuel Hydrocarbons, ng/kg <10 <10 <10 <10 <10
Other Total Fuel Bydrocarbons --- --- --- --- -—--
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SROWN AND CALDWELL LABORATORIES ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE, CA 34608 # (415} 428-2300 LOG NO: EB8-10-600

Raceived: 26 OCT 88
Reported: 07 NOV 88

Mr. Tom Howard
Vestern Geologic Resources, Inc.
2169 Bast Francisco, Suite B

San Rafael, California 94901
Project: 1-012.01

REPORT OF ANALYTICAL RESULTS Page 2
LOG NO SAMPLE DESCRIPTION, SOIL SAMPLES DATE SAMPLED
T 26 ocT 88
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Sim D. Lessley, Ph , Laboratory Director




BROWN AND CALDWELL LABORATORIES ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE, CA 94608 # (415} 428-2300 LOG NO: EB88-10-632

Received: 27 OCT 88
Reported: 10 NOV 88

Mr. Tom Howard

Vestern Geologic Resources, Inc.
2169 East Prancisco, Suite B
Szn Rafael, California 94901

Profject: 1-012.01
REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, SOLL SAMPLES DATE SAMPLED
10-632-1 B-2-5.0 27 OCT 88
10-632-2 B-2-10.0 27 OCT 88
10-632-3 B-2-15.0 27 OCT 88
10-632-4 B-2-19.0 27 OCT 88
10-632-5 B-2-20.0 27 OCT 88
PARAMETER 10-632-1 10-632-2  10-632-3 10-632-4  10-632-5
BTX by PID (EPA-8020)
Benzene, ag/kKg 0.3 <0.3 <0.3 <0.3 <0.3
Ethylbenzens, mg/kg £0.%3 0.3 <0.3 <0.3 0.3
Toluens, mg/kg 0.3 0.3 <0.3 <0.3 <0.3
Total Xylene Isomers, mg/Kg 0.3 <0.3 <0.3 0.3 <0.3
Total Fuel Hydrocarbons
Date Analyzed , 11.01.88 11.0l1.88 11.01.88 11.01.88 11.01.88
Fuel Characterizatien, . -—-- --- --- 0IL -
Total Fuel Hydrocarbons, mg/kg <10 <10 <10 12 <10
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BROWN AND CALDWELL LABORATORIES ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE, CA §4508 * (415) 428-2300 LOG NO: EBB 10 632

Received: 27 OCT 88
Reported: 10 NOV 88

Mr. Tom Howard
Vestern Geologic Resources, Inec.
2169 East Francisco, Suite B

San Rafasl, California 94901
Project: 1-012.01

REPORT OF ANALYTICAL RESULIS Page 2

LOG NO SAMPLE DESCRIPTION, SOIL SAMPLES DATE SAMPLED
10-632-6 B-2-25.0 27 OCT 88
10-632-8 B-3-2.0 27 OCT 88
10-632-9 B-3-10.0 27 OCT 88
10-632-10 B-3-15.0 27 OCT 88
10-632-11 B-3-20.0 27 OCT 88
PARAMETER 10-632-6 10-632-8 10-632-9 10-632-10 10-632ali
BTX by PID (EPA-8020)

Benzene, mg/kKg 0.3 . £0.3 <0.3 <0.3 <0.3
Ethylbenzene, mg/kg £0.3 <0.3 <0.3 0.3 <0.3
Toluene, mg/kg <0.3 £0.3 <0.3 0.3 <0.3
Total Xylene Isomers, mg/kg <0.3 <0.3 0.3 <0.3 0.3
Totzal Fuel Hydroczrbons

Date Analyzed _ 11.01.88 11.02.88 11.02.88 11.02.88 11.02.88
Totzl Fuel Hydrocarbons, mg/kg <10 <10 <10 <10 <10

Other Total Fuel Hydrocarbons --- ---
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BROWN AND CALDWELL LABORATORIES

ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE, CA 94808 = (415} 428-2300

Mr. Tom Howard

Western Geologic Resources, Inc.
2169 East Francisco, Suite B
San Rafael, California 94501

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, SOIL SAMFLES

10-632-12 B-3-25.0

10-632-13  B-3-30.0

PARAMETER 10-6

- e A R g S S S - o  wr w W o w w  wk mm

BTX by PID (EPA-8020)

Benzene, mg/kg

Ethylbenzene, mg/kg

Toluene, mg/kg

Total Xylene Isomers, mg/kg

Total Fuel Hydrocarbons

Date Analyzed

Total Fuel Hydrocarbons, mg/kg
Other Total Fuel Hydrocarbons

e A e e A e AR M v o ey e mma wm mowmR

LOG NO: EB88-10-632

Received: 27 OCT 88
Reported: 10 NOV 88

Project: 1-012.01

Page 3

DATE SAMPLED

27 OCT 88

27 OCT 88
32-12 10-632-13
0.3 £0.3
£0.3 <0.3
<0.3 £0.3
<0.3 <0.3

11.01.88 11.01.88

<10 <10
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BROWN AND CALDWELL LABORATORIES .

ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE, CA 945048 ¢ (415) 428-2300

Mr. Tom Boward

Vestern Geologic Resources, Inc.
2169 East Francisco, Suite B
San Rafael, California 94901

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, SOIL SAMPLES

ey e T
10-632-14  B-3-34.0
e 10-632-7
oot Heia, Nor mmelysed T EELD
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Sim D. LessleﬁTAPQ/D., Taboratory Director

LOG NO: EB88-10-632

Received: 27 OCT 88
Reported: 10 NOV 88

Project: 1-012.01

Page 4

DATE SAMPLED
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27 OCT 88
27 OCT 88
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BROWN AND CALDWELL LABORATORIES

ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE. CA 94608 * {415) 428-2300

¥Mr. Tom Boward

Western Geologic Resources, Inc.
2169 East Francisce, Suite B
San Rafael, California 94901

LOG NO: EB8-11-086

Received: 03 ROV 88
Reported: 17 NOV B8

Project: 1-012.01

REPORT OF ANALYTICAL RESULTS Paga 1
LGG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
11-086-1 1201 03 NOV 88
11-086-2 1202 03 NOV 88
03 NOV 88

e e mEEeememAAEEEE et AR Em -t emA-- mEwASmEmm=w Ssass=—nSs S

Total Fuel Hydrocarbons

Date Anzlyzed

Total Fuel Hydrocarbons, mg/L
Other Total Fuel Hydrocarbons
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BROWN AND CALDWELL LABORATORIES

ANALYTICAL REPORT

1255 POWELL STAEET EMERYVILLE, CA 94508 * (415} 428-2300

Mr. Tom Howard

Vestern Geologic Resources, Inc.
2169 East Francisco, Suite B
San Rafael, California 84901

REPORT OF ANALYTICAL RESULTS

LOG WO SAMPLE DESCRIPTION, GROUND WATER SAMPLES

P __..—‘---__..—_‘-_—..-.—....-—_----...---__--_--_-----—--—— - e = -

11-086-1 1201
11-086-2 1202
11-086-3 1203
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LOG NO: E88-11-086

Received: 03 NOV 88
Reported: 17 NOV 88

Project: 1-012.01

Page 2

DATE SAMPLED
03 NOV 88
03 NOV 88
03 NOV 88

- e . A e e N M L e T A R S e e mEaEEma. EEmEEEmwews mEmEaEw T SS Smmwa

Purgeable Priority Pollutants
Date Extractad
1,1,1-Trichloroethane, ug/L
1,1,2,2-Tetrachloroethane, ug/L

,1,2-Trichloroethane, ug/L

,1-Dichloroethane, ug/L

,1-Dichloroethylene, ug/L

,2-Dichloroethane, ug/L

,2-Dichloropropane, ug/L .
1,3-Dichloropropene, ug/L

2-Chloroethylvinylether, ug/L

Acrolein, ug/L

serylenitrile, ug/L

Bromodichloromethane, ug/L
romomethane, ug/L

Benzene, ug/L

Chlorobenzene, ug/L

Carbon Tatrachloride, ug/L

Chloroethane, ug/L

Bromoform, ug/L

Chloroform, ug/L

Chloromethane, ug/L

Dibromochloromethane, ug/L

1
1
!
1
1

11.11.88
<1
<1
<1
<1
<l
<1
<1
<1
<1

<10
<10
<1
<1
<1
<1
18
<1
<1
7
<1
<1

11.11.88 11.11.88

<1 <1
<1 <1
<1 <1
<1 <1
<1 <1
{1 <1
<1 <1
<1 <1
<1 <1
<10 <10
<10 <10
<1 <1
<1 <1
<1 <1
<1 . <1

3 3
<1 <1
<1 <1

2 6
<1 <1
<1 <1
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BROWN AND CALDWELL LABORATORIES ANALYTICAL REPORT

1256 POWELL STREET EMERAYVILLE, CA 94608 * (415} 428-2300 L0G NO: E88-11-086

Received: (3 NOV 88
Reported: 17 NOV 88

Mr. Tom Howard
Western Geologic Resources, Inc.
2169 East Francisco, Suite B

San Rafael, California 94501
Project: 1-012.01

REPORT OF ANALYTICAL RESULTS Page 3
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
11-086-1 1201 03 NOV 88
11-08¢-2 1202 03 NOV 88
11-086-3 1203 03 NOV 88
PARAMETER 11-086-1 11-086-2 11-086-3
<1 <1 <1

Ethyibenzene, ug/L

Mzthylene chloride, ug/L <1 <1 <1
Tetrachloroethylene, ug/L <1 34 84
Trichloroethylene, ug/L <1 3 3
Trichlorofluoromethane, ug/L <1 <1 <1
Toluene, ug/L <1 <1 <1
Vinyl chloride, ug/L <1 <1 <1
trans-1,2-Dichloroethylene, ug/L <1 10 5
trans-1,3-Dichloropropene,. ug/L <1 <1 <1
2-Hexanone, ug/L <1 <1 <1
Acetone, ug/L <10 <10 <10
Carbon Disulfide, ug/L <1 <1 <1
Freon 113, ug/L <1 <1 <1
¥ethyl ethyl ketone, ug/L <20 <20 <20
Methyl isobutyl ketone, ug/L <1 <1 <1
Styrene, ug/L <1 <1 <1
Vinyl acetate, ug/L <1 <1 <1

<1 <1 <1

Totzal Xylene Isomers, ug/L
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BROWN AND CALDWELL LABORATORIES

ANALYTICAL REPORT

1255 POWELL STREET EMERYVILLE. CA 94608 # (415) 428-2300

Mr. Tom Howard

vestern Geologic Resources, Inc.
2169 East Francisco, Suite B
San Rafael, California 94501

REPORT OF ANALYTICAL RESULTS

LG NO SAMPLE DESCRIPTION, BLANK WATER SAMPLES

- -------------o——-.--—--..-.---..----.p---------

[ -.--_----_----—4----..-—-_-----—---------—--p

- e R A S e b R USRS R WS e e - -

Purgeable Priority Pollutants
Date Extracted
1,1,1-Trichloroethane, ug/L
1,1,2,2-Tetrachloroethane, ug/L
1,1,2-Trichloroethane, ug/L
1,1-Dichloroethane, ug/L
1,1-Dichloroethylene, ug/L
1,2-Dichloroethane, ug/L
1,2-Dichloropropane, ug/L
1,3-Dichloropropene, ug/L
2-Chloroethylvinylether, ug/L
Acrolein, ug/L
Acrylenitrile, ug/L
Bromodichloromethane, ug/L
Bromomethane, ug/L
Benzene, ug/L
Chlorobenzene, ug/L
Carbon Tetrachloride, ug/L
Chloroethane, ug/L
Bromoform, ug/L
Chloroform, ug/L
Chloromethane, ug/L
Dibromochloromethane, ug/L
Ethylbenzene, ug/L
Methylene chloride, ug/L

P pprpepepepaaepe TR R S R sl - - -

- -

Pk R d

11.14.88
<1
<1
<1
<l
<1
<l
<1
<1
<1

<10
<10
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
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Western Geologic Resources, Inc.
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L0G NO SAMPLE DESCRIPTION, BLANK WATER SAMPLES DATE SAMPLED
11-086-4 Travel Blank 03 NOV 88
PARAMETER 11-086-4

Tetrachloroethylene, ug/L <1

Trichloroethylene, ug/L <1
Trichlorofluoromethane, ug/L <1

Toluene, ug/L <1

Vinyl c¢hloride, ug/L <1
trans-1,2-Dichloroethylene, ug/L <1
trans-1,3-Dichloropropene, ug/L <1

2-Hexanone, ug/L <1

&Lcetone, ug/L <10

Carbon Disulfide, ug/L <1

Freon 113, ug/L : <1

Methyl ethyl ketone, ug/L <20

¥ethyl isobutyl ketone, ug/L <1

Styrene, ug/L <1

Vinyl acetate, ug/L <1

Totzl Xylene Isomers, ug/lL <1

------------------------------




