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1.0 INTRODUCTION AND BACKGROUND

BP 0il Company retained Alton Geoscience, Inc. to conduct a
Phase III - Supplemental Site Investigation Study related to
subsurface contamination at BP 0il Company Service Station
No. 11132, 3201 35th Avenue, Oakland, California. The site
location is shown in Figqure 1, while a site plan is shown in

Figure 2.

1.1 Purpoge and Scope

This Phase III - Supplemental Site Investigation Study was
performed to: (1) address the concerns of the California
Regional Water Quality Control Board, San Francisco Bay
Region (RWQCB) and the Alameda County Department of
Environmental Health (ACDEH) regarding petroleum hydrocarbon
contamination at the site; and (2) determine the extent of
hydrocarbon concentrations in the subsurface soil and ground

water.

Alton Geoscience supervised and/or performed the following
tasks during this investigation:

1. Drilled three soil borings for conversion into offsite
ground water monitoring wells.

2. Collected and analyzed soil and ground water samples.
3. Analyzed field data and laboratory results.

4. Prepared this technical report presenting the
results, findings, and recommendations of the

investigation.

The results of these tasks provide the basis for evaluating
the remedial planning and feasibility study.

1.2 Site Description

The site is currently an operating BP 0il service station
located on the northeast corner of the intersection of
35th Avenue and Suter Street, Oakland, California. The
adjacent properties are residential and commercial
developments. The site is located at an elevation of
approximately 160 feet above mean sea level. The location
and layout of the underground storage tanks are shown in
Figure 2, Site Plan.

A sensitive receptors survey was conducted to identify nearby
environmental elements and land uses that may be affected by



or affect the subsurface environment at the site. The
findings of the survey are as follows:

o The properties adjacent to the site are a mixture of
residential and commercial developments. The site is
surrounded by residential property except to the
south across 35th avenue where a Quik Stop store is
located. The Quik Stop has underground gasoline
storage tanks but there are no records of any
unauthorized release reported.

© A review of RWQCB files indicate that there are three
confirmed fuel releases within a 1/2-mile radius of
the site. Two of the confirmed releases are
upgradient of the site. These release are separated
from the site by Bighway 580, a topographic low.

o There are no known municipal or private water supply
wells within a 1/2-mile radius of the site.

0 Peralta Creek is the nearest surface body of water
located approximately 500 feet north of the site.

o BAllandale School is the nearest school, located
approximately 1,000 feet south of the site.

A copy of the sensitive receptors survey is presented in
Appendix A.

1.3 Proiect 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
the former Mobil 0il service station. Monitoring and
sampling of the wells, performed by KEI, detected
concentrations of total petroleum hydrocarbons (TPH) in both
MW-1 and MW-2 at concentrations up to 210 parts per million
(ppm), (Alton Geoscience 1990).

On January 26 and February 1, 1990, as part of a qualitative’
shallow ground water survey, Alton Geoscience supervised the
drilling of 10 soil borings to various depths, ranging from
25 to 33 feet below grade. The borings were advanced 3 to 4
feet beyond the depth at which ground water was encountered.
Following drilling, the borings were converted into temporary
wells (TW-1 through TW-10) by inserting clean,
2-inch-~diameter, schedule 40 polyvinyl chloride (PVC) casing
with 0.020-inch slots. Ground water samples were collected
from each temporary well, then the temporary casing was
removed from each boring, backfilled with grout slurry and
capped with asphalt. Additionally, ground water samples were
collected from the three existing monitoring wells.



The sample from Monitoring Well MW-1 contained 0.1 foot of
free product and Monitoring Well MW-2 contained 0.05 foot.
Samples from the other monitoring and temporary wells
contained concentrations of dissolved-phase total petroleum
hydrocarbons as gasoline (TPH-G) and benzene, toluene,
ethylbenzene and xylenes (BTEX) ranging from nondetectable
(ND) to 240,000 parts per billion (ppb), (ARlton Geoscience,
1990). ,

On May 16, 1990, Alton Geoscience supervised the drilling of
two soil borings which were converted into one
g4~-inch-diameter ground water monitoring well (MW-4) and one
6-inch~diameter recovery well (RW-1l). On June 25, 1990,
Alton Geoscience supervised the drilling of three offsite
soil borings which were converted into 2-inch-diameter ground
water monitoring wells (Mw-5, MW-6, and MW-7).

Laboratory analysis of water samples indicated TPH-G
concentrations ranging from nondetectable in Monitoring Wells
MwW-4, MW-6, and MW-7, to 140 and 280 ppb detected in MW-3 and
MW-5, respectively. The laboratory analysis for BTEX in
Monitoring Wells MW-4, MW-6, and MW-7 indicated nondetectable
concentrations. However, the laboratory analysis indicated
5.3 and 200 ppb of benzene in MW-3 and MW-5, respectively
(Alton Geoscience, 1990).

1.4 Regional Geology and Hydrogeology

The site is located approximately 160 feet above mean sea
level in Oakland, California (USGS Topographic Map, Oakland
East Quadrangle - 7.5 Minute Series) as shown in Figure 1.

The topography of the surrounding area is characterized by
rolling hills, gentle slopes, and broad valleys. Undivided
Quaternary deposits (QU) form the underling unit in this
region. The composition and physical properties of QU vary.
The QU unit consists predominantly of Temescal Formation,
probably including covered or unrecognized San Antonio
Formation and gravel, sand, and clay (Qg), as well as recent
alluvium and colluvium, and artificial fill. The site is
located in a 580-square-mile basin drained by the Guadalupe
River, and Alameda, Coyote, Redwood and San Francisquito
Creeks.

The water~bearing material is comprised of younger and older
alluvium. Regional surface and ground water flow in the
region is to the southwest, towards San Francisco Bay. The
nearest surface water drainage is Peralta Creek, about 500
feet north of the site. The water supply of the City of
Oakland is obtained from Pardee Dam, which receives water
from the Sierra snow melt.



2.0 FIELD METHODS

This investigation included the drilling of three soil
borings, as outlined in the drilling and sampling protocol
shown in Appendix B. The borings were used to install
Monitoring Wells MW-8, MW-9, and MW-10, following the design
and installation procedures shown in Appendix B.

2.1 §Seoil Borings and Sampling

On January 31, 1991, prior to commencement of offsite
drilling activities, Ground Water Protection Ordinance Permit
No. 91057 was obtained from the Alameda County Flood Control
and Water Conservation District. Additionally, on

February 15, 1991, Street Excavation Permit Nos. 9100232 and
9100234 were obtained from the City of Oakland Department of
Public Works. Copies of the ground water protection
ordinance permit and street excavation permits are presented
in Appendix D.

On February 25 and 26, 1991, Alton Geoscience supervised the
drilling of three offsite soil borings (SB-8, SB-9, and
SB-10), which were converted into ground water monitoring
wells (MW-8, MW-9, and MW-10). The borings were drilled
using an 8-inch-diameter, hollow-stem augers to total depths
of approximately 35 to 40 feet below grade, respectively.

During drilling, soil samples were collected from the soil
borings at S5-foot intervals below grade and at significant
lithologic changes until the first ground water was
encountered at a depth of approximately 25 feet below grade
in each well.

Drilling activities were performed by Soils Exploration
Services, Inc. of Vacaville, California, using a high-torque
CME-55 drilling rig. The soil samples were collected using a
split-spoon sampler lined with brass tubes. The samples
recovered for laboratory analysis were covered with aluminum
foil, capped with polyurethane caps, wrapped with clear tape,
labeled, and placed immediately in an iced cooler. A
description of drilling procedures and soil sampling
protocol, and copies of boring logs, are presented in
Appendix B.

2.2 Ground Water Monitoring Well Construction

The soil borings were completed as Ground Water Monitoring
Wells MW-8, MW-9, and MW~10. The monitoring wells were
constructed of clean, 2-inch-~diameter, flush-threaded,
Schedule 40 PVC blank casing and 0.020-inch, slotted casing
to a total depth of approximately 35 to 40 feet below grade.
Well installation procedures and construction details are
presented in Appendix B.



2.3 Monitoring Well Development and Sampling

Well development and sampling procedures were conducted in
accordance with the RWQCB and ACDEH guidelines. A
description of Alton Geoscience general field procedures for
well development and sampling is presented in Appendix C.

Monitoring wells were developed by removing approximately
47.7 gallons from MwWw-8, 23.2 gallons from MW-9, and 33
gallons from MW-10. Development of the monitoring wells was
conducted on March 6, 1991. Prior toc well development, a
clear PVC bailer was used in each well to check for the
presence of floating product.

Prior to sampling of the wells on March 7, 1991, a minimum of
3 casing volumes of water was purged from each well. Water
samples were collected after stabilization of temperature,
pH, and conductivity readings in the purged water was
observed. Each well was observed for the presence of free
product and sheen. The water samples were decanted from a
bailer into clean containers. Samples were immediately
placed in an iced cooler prior to and during transportation
to a California-certified laboratory for analysis following
proper chain of custody procedures. Water sampling field
survey forms documenting field observations during well
development, purging, and sampling are presented in
Appendix C. Analytical methods, official laboratory reports
and chain of custody records are presented in Appendix E.

2.4 gGround Water Level Monitoring and Surveying

Permanent reference marks at the top of each well casing of
Monitoring Wells MW-8, MW-9, and MW-10 were surveyed on April
5, 1991, to the nearest 0.01 foot in reference to Monitoring
Well MW-2 which has a top of casing elevation of 168.14 feet
above mean sea level. The purpose of the survey was to
determine the relative top of casing elevations of the
monitoring wells for use in calculating the ground water
elevation at each well. The water table elevation data is
used to estimate the general direction of ground water flow
and average hydraulic gradient beneath the site. The survey
data field notes are presented in Appendix D.

Ground water level monitoring and survey data collected on
April 5, 1991 is presented in Table 1. A ground water
elevation contour map based on interpretation of the
monitoring data is shown in Figure 3.

2.5 Aquifer Apalysis by Pumping Test

A pumping test was performed at the site on April 25, 1991.
The purpose of the test was to estimate aquifer parameters
which are used for remedial engineering design.



Prior to initiating the pumping test, transducers were placed
in the pumping well (RW-1) and two observation wells (MW-1
and MW-2). An Instrumentation Northwest TERRA 8 data logger
was programed to record readings from the transducers every
15 seconds for the first 30 minutes after pumping began,
every minute for the next 2 hours, and then every 2 minutes
for the duration of the test. Depth to water Measurements
were taken every hour from MW-3, MW-4, MW-5, and MW~-6 using
an electronic probe.

A 2-inch diameter, variable flow rate pump was submersed in
the well. The water was pumped into 55 gallon drums prior to
proper offsite disposal.

The test began at 10:13 a.m. on April 25, 1991. Flow rates
were measured using a stopwatch and a 5-gallon bucket marked
with 1/4-gallon increments. The flow rate was maintained at
0.9 gallons per minute (GPM) to 1 GPM. Drawdown was observed
in MW-1 and MW-2 after 20 minutes of pumping, and in all the
monitored wells within an hour of the onset of the test.

After approximately 8 hours of continuous pumping 5.5 feet of
drawdown had occurred in the pumping well, and between 0.27
and 1.38 feet of drawdown was recorded in the observation
wells. The pump was then turned off and removed from the
well. Ground water elevation readings continued after pump
removal until ground water levels had recovered to
approximately the initial static water level.

3.0 ANALYTICAL METHODS

All laboratory analyses of soil and ground water samples were
performed by Superior Analytical Laboratories, Inc., a
California-certified analytical laboratory, using standard
test methods of the U.S. Environmental Protection Agency
(EPA) and the California Department of Health Services (DHS).
The laboratory reports and listing of the analytical methods
used are presented in Appendix E.

3.1 gSoil Analysis

Soil samples from the three borings were analyzed for the
following constituents:

o TPH-G using EPA Methods 5030/8015
o BTEX constituents using EPA Methods 5030/8020
The results of the laboratory analyses of the soil samples

are presented in Table 2; the official laboratory reports and
chain of custody records are included in Appendix E.



3.2 Water Analysis

Ground water samples collected from all monitoring wells
except MW-1 and MW-2, which exhibited sheen, were analyzed
for the following constituents:

o TPH-G using EPA Methods 5030/8015
o BTEX constituents using EPA Methods 5030/8020

The results of the laboratory analyses of the ground water
samples are presented in Table 3; the official laboratory
reports and chain of custody records are included in
Appendix E.

4.0 SITE GEOLOGY AND HYDROGEOLOGY

A brief description of the pertinent information on the site
geology and hydrogeology is presented below.

4.1 gite Geology

A review of the boring logs generated during this phase, and
previous phases, of the investigation indicated that the
stratigraphy beneath the site is relatively consistent.
Silty clay was the predominant soil type encountered
throughout each new boring to a depth of approximately 35 to
40 feet below grade and is generally consistent with the
results of previous investigations at the site.

4.2 gite Hydrogecglogy

As presented in Table 1, the depth to ground water in MW-1
through Mw-5 and MW-7 through MW-10, as measured from the top
of casing on April 5, 1991, ranged from 12 to 18 feet below
grade. The depth to water in MW-6 could not be obtained due
to the presence of an abandoned vehicle over the well box.
The depth to water was not measured in RW-1 due to the
presence of an oily substance on the water surface.

The ground water elevations as measured on April 5, 1991,
were used to develop the ground water elevation contour map
shown in Figure 3. The data indicates a southeasterly ground
water flow direction at the site, with an average hydraulic
gradient of approximately 0.003 foot per foot across the
site.



5.0 DISCUSSION OF RESULTS

The results of the field activities and laboratory analysis
of soil and ground water samples collected during this
investigation are presented in Tables 2 and 3, and are
discussed below.

5.1 $Soil

A total of 21 soil samples was collected, 9 of which were
analyzed as part of this site investigation study to assess
the extent of subsurface soil contamination. The results are
discussed below.

o Laboratory analysis indicates low to nondetectable
levels of TPH-G and BTEX constituents detected in
soll samples collected from Soil Borings SB-8, SB-9,
and SB-10 at the 10.5 to 11.0 foot interval below
grade.

o The highest levels of TPH-G in the soil samples were
detected at 20.5 to 21.0 feet below grade, with
levels ranging from 73 to 390 ppm.

5.2 Ground Water

Results of the field survey and laboratory analysis of the
ground water samples collected from the new and existing
monitoring wells were used to assess the extent of ground
water contamination. The results of the laboratory analysis
are discussed below and summarized in Table 3.

o Ground water samples collected from MW-1 and MW-2
exhibited sheen and were not analyzed. Recovery Well
RW-1 was not sampled due to the presence of an oily
substance on the water surface. Monitoring Well Mw-6
was not sampled due to the presence of an abandoned
vehicle parked over the monitoring well.

o Laboratory analysis of ground water samples indicated
TPH-G concentrations ranging from nondetectable in
Monitoring Wells MW-4, MW-5, and MW-7, with
concentrations of 400, 1,600, 2,700, and 7,100 ppb
detected in ground water samples collected from MW-3,
MW-10, MW-8, and MW-9, respectively.

0 The laboratory analysis of ground water samples for -
benzene revealed concentrations ranging from
nondetectable in Monitoring Well MW-7 to 780 ppb
detected in MW-8.

o The laboratory analysis of ground water samples for
toluene revealed concentrations ranging from 0.9 ppb
detected in MW-5 to 450 ppb detected in MW-8.



o The laboratory analysis of ground water samples
analyzed for ethylbenzene revealed concentrations
ranging from 0.7 ppb detected in MW-5 to 64 ppb
detected in MW-8.

© The laboratory analysis of ground water samples for
total xylenes revealed concentrations ranging from
1.6 ppb detected in MW-5 to 2,400 ppb detected in
MW"'go

5.3 ZAnalysis of Aquifer Parameters by Pumping Test

As described in section 2.5, an aquifer pumping test was
performed on well RW-1 with six observation wells located
between 30 and 200 feet from the pumping well. After pumping
for about 8 hours, measurable drawdown was observed in all
the wells.

Storativity (S) and transmissivity (T) were calculated using
the computer program AQTESOLV, (Geraghty & Miller Modelling
Group), based on the Theis (1935) solutions. Storativity (8)
and transmissivity (T) values are indicated below:

Well ID S T (fté/mi
MW-2 0.0030 0.276
MwW-3 0.0032 0.221
MW-4 0.0013 0.302
MW-5 0.0011 0.966
MW-6 0.002e6 0.348

These values will be used to calculate the parameters for the
design of the remediation system. A graphical representation
of the drawdown curve is presented in Appendix F.

6.0 FINRDINGS AND CONCLUSIONS

The findings and conclusions of this site investigation study
are summarized below:

0 The concentrations of TPH-G and BTEX constituents
detected in the soil samples from the offsite soil
borings ranged from nondetectable to 390 ppm. The
adsorbed phase petroleum hydrocarbon constituents in
the soil extends offsite to the south.

o Samples from two of the monitoring wells (MW-1 and
MW-2) exhibited free product and therefore were not
sampled. Recovery Well RW-1 was not sampled due to
the presence of an oily substance.

o The shallow ground water beneath the site has been
impacted by free-floating and dissolved-phase



hydrocarbon constituents, the extent of which can be
defined generally to the north, east, and west of the
site.

4. The dissolved-phase hydrocarbon plume has migrated
offsite south of the property. This is consistent with
the general flow direction of the shallow ground water.

5. The average equilibrated depth to ground water in the
monitoring wells at the site is 15 feet below grade.

6. The ground water elevation contour map, developed from
the water level and survey data, indicates an overall
goutheasterly ground water flow direction beneath the
gite, with an average hydraulic gradient of
approximately 0.003 foot per foot.

7. Based on the pumping test data, the average
transmissivity of the aquifer beneath the site was
calculated to be 0.392 ft2/min. The calculated average
hydraulic conductivity beneath the site was determined
to be 0.016 ft/min. The average linear velocity of the
aquifer beneath the site was determined to be
approximately 4.80 X 10-> ft/min.

8. Solil types encountered at the site during drilling
generally consisted of silty clay. :

9. There are no existing domestic water supply wells in
the immediate vicinity or within a 1/2-mile radius of
the site.

This report was based on currently available data and was
developed in accordance with current hydrogeologic and
engineering practices. \
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TABLE 1

SURVEY AND WATER LEVEL MONITORING DATA

April 1991

Depth to Free Product Ground Water
Well Elevation Water Thickness Elevation
Number (Feet) (Feet) (Feet) (Feet)*
MW-1 169.75 17.18 ——— 152.35
MW-2 168.14 15.64 _—— 152.50
MW-3 167.17 14.06 ——— 153,11
MW-4 170.36 18.28 —_—— 152.08
MW-5 165.14 12.62 ———— 152.52
MW-6 165.40 * % _—— * *
MW-7 167.61 17.82 ———— 149.78
MW-8 165.74 12.98 —_—— 152.76
MW-9 166.20 13.42 ———— 152,78
MW-10 167.01 14.32 ——— 152,69
Rw—l 168.01 * kK * K% * % Kk
Note;

*

* k%

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.

MW-6 could not be accessed due to the presence of an
abandoned vehicle over the well.

Depth to water in the recovery well was not recorded due
to the presence of an oily substance.



TABLE 2 Mz

RESULTS OF
LABORATORY ANALYSIS OF SOIL SAMPLES
March 1991
Sample
Depth TPH-G B T E X
Boring (ft) (Concentrations in Parts Per Million)

SB-8 10.5-11.0 ND<1 ND<0.,003 0.004 ND<0.003 ND<0.003

25.5-26.0 ND<1 0.013 0.028 0.009 0.05

SB-9 10.5-11.0 ND<1 ND<0.003 0.004 ND<0.003 0.006
20.5-21.0 120 1.7 7.1 1.7 11
25.5-26.0 130 0.47 3.9 1.6 12

sB-10 10.5-11.0 ND<1 ND<0.003 0.007 ND<0.003 0.017
20.5"‘21.0 73 0049 303 1-3 6|9
25.5-26.0 1 0.41 0.009 0.007 0.019

Noteg:

TPH~G = Total Petroleum Hydrocarbons as Gasoline

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total Xylenes

Not Detected at Method Detection Limit shown



TABLE 3

RESULTS OF
LABORATORY ANALYSIS OF GROUND WATER SAMPLES
April 1990
Monitoring TPH-G B T E X
Well (Concentrations in Parts per Billion)

mq_]_ * * * * *
Mw_z * ¥ * * *
MW-3 400 69 22 6.1 57
MW~5 ND<50 17 0.9 0.7 1.6
MW=-6 * & * % * ok * % * %
MW-7 ND<50 ND<0.3 0.4 0.3 2.4
MW-8 2700 780 450 64 310
MW-9 7100 220 4 2.4 2400
MW-10 1600 120 150 32 230
RW""]. * %k * % %k * % % * % % *%k%k

Noteg:

TPH-G = Total Petroleum Hydrocarbons as Gasoline

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total Xylenes

ND = Not Detected at Method Detection Limit

w =

* k¥

No sample collected due to the presence of free
product

No sample collected due to the presence of an
abandoned vehicle located over the well

The recovery well was not sampled due to the presence
of an oily substance
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SENSITIVE RECEPTORS SURVEY
SITE SURVEY AND LITERATURE SEARCH

Client: BP Orl Company Project No.: _30-—057/-—0/
Station No.: /)] 22

Location: 2201 B357H Ave. O«

City/State: Oablenkt CA-

I. Provide answers to the following questions:

A. Is there a public water supply well
within 2500 feet? yn M
1f Yes, Distance — ft.
B. 1Is there a private water supply well
within 1000 feet? Y/N M
If Yes, Distance — ft.
c. 1Is there a subway within 1000 feet? Y/N 'Y
If Yes, Distance — ft.
D. Is there a basement within 1000 feet? Y/N r
If Yes, Distance - ft.
E. 1Is there a school within 1000 feet?  Y/N e 5
If Yes, Distance [oo0 ft.
F. 1Is there a surface body of water
within 1000 feet? Y/N Jes
If Yes, Distance Seo ft.
Name Pera17A Creek

II. Describe type of local water supply.

Public: X

- Suppliers Name: East Bay Muaicipel Water District
- Suppliers Source: _ Sierra  Snew MelT Pardee Dam
- Distance to Site: |

Private:




IXT.

1V,

vVI.

VII.

SENSITIVE RECEPTORS SURVEY

SITE SURVEY AND LITERATURE SEARCH

Page 2

Distance to Nearest Adjacent Properties:

Residentlal

Commercial

Industrial

Hospital

School ( Allandcle Scheo! )
Name

Aquifer Classification, if available.

Class 1 - Special Ground Waters
- Irreplaceable Drinking Water
Source
- Ecologlically Vital
Class II - Current and Potential
Drinking Water Sources
Class III - Not Potential Source of
Drinking Water

Describe observation wells, 1f any.

Number
Free Product?

Signature of Preparer:

SO ft,
oo ft,
ft'

/1, oo00ft.
/looo ft.

X

/!
Y/N Ye S

M@—%-7¢,

Date: 02 20 ~

Sketch of Site
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APPENDIX B

GENERAL FIELD PROCEDURES

A description of general field procedures conducted during
drilling activities is presented below.

Drilli i Soil Sampli

Soil borings/monitoring wells were drilled utilizing
10-inch-diameter, continuous-flight, hollow-stem augers. To
avoid cross-contamination, the augers were steam-cleaned
prior to drilling each boring.

Soil samples were obtained for soil description, field, and
laboratory analysis. Soil samples collected at 5-foot
intervals were retrieved ahead of the lead auger utilizing an
18-inch-long by 2-inch-diameter, split spoon sampler lined
with 1.5-inch-diameter, stainless steel sample tube inserts.
The sampler and sample tubes were washed with a sodium
tripolyphosphate solution and rinsed before each sampling
event. The sampler was driven by a 30-inch free fall of a
140-pound hammer. Blow counts were recorded for three
successive 6-inch intervals.

Upon retrieval from the sampler, the sample tubes were
removed and securely sealed with Teflon sheeting and
polyurethane caps. The samples were labeled with sample
identification, sample depth, geologist’'s initials, and date
of collection. The soil samples were kept on ice prior to
and during transport to a state-certified laboratory.

The soil recovered was described in accordance with the
Unified Soil Classification System. For each soil type,
field estimates of density/consistency, moisture, color,
grading, and soil type were recorded on the boring logs.

Ltor] 11 Installati | Copstruction Detail

Included in this appendix are monitoring well installation
and construction details for monitoring wells installed as
part of this study.

Monitoring wells were constructed of 4-inch-diameter,
flush-threaded, Schedule 40 PVC blank and screened
(0.020-inch slot size) casing. The annular space surrounding
the screened portion was backfilled with No. 3 Monterey sand
(filter pack) to approximately 2 feet above the top of the
screened section. A l-foot-thick bentonite annular seal was
placed above the filter pack and the remaining annulus was
grouted with neat cement to the surface. Utility boxes were



installed slightly above grade to minimize infiltration of
surface waters. Locking, watertight well caps were installed
to ensure the integrity of the well.



BORING NO.
ALTON GEOSCIENCE, Inc. PROJECT NO. __30-081-01 _ DATE DRILLED_2-25-91
LOG OF EXPLOHATOHY CLIENT _ BP Oil Company s8-8
BORING A LOCATION _3201 35th Ave, Qakland WELL NO.
LOGGED BY_M. Taylor  APPROVED BY M. Hopwood| ~ MW-8
FIELD SKETCH OF BORING LOCATION Page 1 of 2
DRILLING METHOD _ Hollow stem auger HOLE DIAM.__ 8"

TOP OF CASING ELEVATION _185.74'

SAMPLER TYPE _ Modified split spoon
CASING DATA __See well construction details
DRILLER Soils Exploration Services , inc.

& 3 WATER LEVEL
§ £ E\ 4l = §. £ 4! DATE
£Fr =z E EZe i
S3 |5|3(8| gzag |g|epme
@ I SEd 3 DESCRIPTION
-0 10" Concrete
- 2
- 4
GRAVELLY SILT: grean, damp, hard, low plasticity
5,13,25 L6
-8
10
7.14,11 ) , ) .
42 SANDY SILT: greenish brown, damp, very stiff, low plasticity, gravelly
L1l 0 HE - BB - -
5.,14,16 _ 16 SILTY CLAY: brownish green, damp, very stiff, low to medium plasticity, with
f fine sand
- 18
20 s
2,6,10 . = Same, becomes moist, stiff, medium plasticity, with medium sand
- 22 =
24| . =
sch. 40 Same, bscomes brown, moist to wet, very stiff, medium plasticity
59,12 26] pvc X 27
- 0.020"
- 28| Slot
30
39.14| e . L
32 Same, bacomaes brownish green, wet, with medium sand and gravel
- 34




ALTON GEOSCIENCE, Inc.

LOG OF EXPLORATORY
BORING

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION __165.74'

PROJECT NO. __30-081-01 __ DATE DRILLED 2/25/81
CLIENT _BP Qil Company
LOCATION __ 3201 35th Ave., Oakland WELL NO.
LOGGED BY __M. Taylor _ APPROVED BY M. Hopwood Mw-8

BORING NO.
5B-8

Page 2 of 2

DRILLING METHOD _Hollow stem auger HOLE DIAM.___ 8"
SAMPLER TYPE _Modified split spoon
CASING DATA _See well construction detait

DRILLER Soils Exlplorations Services, Inc.

WATER LEVEL

DATE

TIME

DESCRIPTION

3
R ERTY
- EAEER EEs |
4 ¢ |8l3 | gget |
711,14 e 36

11,20, *40 End Cap”

and gravel

ﬁ\\\\\\\\\\\\\§ PROFILE

SILTY CLAY: brown, wet, very stiff, medium to high plasticity, with medium sand

Same, becomes moist 1o wet, hard, medium plasticity

[ 42

44

46

a

- 48

- 50

- 52

54

-

- 56

- 58

-

- 60

BORING TERMINATED AT 41,5 FEET BELOW GRADE

Portland Cement

Sand #3 Lonestar
Bentonite Pellets

Ml Sample
[I] Driven intarval
SZ  Water level encountered during drilling




BORING NO,
ALTON GEOSCIENCE, Inc. PROJECT NO. _ 30-081-01 _ DATE DRILLED 2-26-91
LOG OF EXPLORATORY CLIENT _ BP Oil Company 5B-9
BORING . LOCATION _ 3201 35th Ave, Oakland WELL NO.
LOGGED BY _ M. Taylor  APPROVED BY M. Hopwood MW-9
FIELD SKETCH OF BORING LOCATION Page 1 of 2

DRILLING METHOD _Hollow stem auger HOLE DIAM.__ 8"
SAMPLER TYPE Modified split spoon
CASING DATA _ See well construction details

TOP OF CASING ELEVATION 1686.20 DRILLER _ Soils Exploration Services , Inc.
=
E Q WATER LEVEL
£ |E|y 5%, 4| patE
$ & |=|g|E| Egs %
S5 (5|5 8| g25 |g|Ef o
) g Sas
R FG00 = DESCRIPTION
Lo Christy Box _
[ S~ 6" Asphalt (street}
- 2
- 4
6,11,14 6 SANDY SILT: reddish brown, damp, very stiff, low plasticity, with gravel
:8 o ML
i sch. 40
10 g\lci Same, becomes brown, no gravel
4513 |l asing
= 12 } -
L 14 : B 1 |
5,12,14 16 SILTY CLAY: brown with gresn streaks, moist, very stiff, medium plasticity
- 18
20 '. X
2,6,9 *- BEg Same, becomes molst 1o wet, stiff
L 22 FECL
- R=k
Kal B =
sch. 40 BB} Same, becomes brown, wet to saturated, very stiff
58,10 26| pvc “TH: Z 26
- 0.020" I-B}"
- 28] Slot A
I .
30 -
3,5,10 32 Same, becomes saturated, stiff, with fine to medium sand
a4} EndCap |




BORING NO.

ALTON GEOSCIENCE, Inc. PROJECT NO._30-081-01 __ DATE DRILLED 2/26/91
LOG OF EXPLORATORY CLIENT __BP Oil Company §8:9
BORING J \ LOCATION __3201 35th Ave., Oakland WELL NO.

FIELD SKETCH OF BORING LOCATION

LOGGED BY __M. Taylor__ APPROVED By M. Hopwood Mw-9

Page2of 2

DRILLING METHOD _ Hollow stem auger HOLE DIAM.___8”
SAMPLER TYPE _ Modified split spoon

CASING DATA _See well construction detail

« S WATER LEVEL
= |Ely B| 8¢ 4} DATE
2 £ &l & ECS T
& = & 4 $5 gl gl _mme
5 § [T % a g 2o 3| E—
o F9Sd S DESCRIPTION
6,12,17, 36 CL % SILTY CLAY: reddish brown, saturated to wet, very stiff, medium plasticity
i 38 BORING TERMINATED AT 36.5 FEET BELOW GRADE
- 40
- 42
. 44
- 46
- 48
- 50
- 52
- 54
- 56
- 58
- 60
Portland Cement Bl Sample
]  Sand #3 Lonestar ED Driven interval
Bentonite Pellets 52 Water lovel encountered during driling




ALTON GEOSCIENCE, Inc. PROJECTNO. _ 30-081-01 _ DATE DRILLED 2-27-91 BORNGNO.

LOG OF EXPLORATORY

BORING

CLIENT __BP Ol Company SB-10
‘ LOCATION __3201 35th Ave, Oakland WELL NO.

LOGGED BY _M. Taylor __ APPROVED BY M. Hopwood MW-10

FIELD SKETCH OF BORING LOCATION Page 1 of 2

TOP OF CASING ELEVATION _167.01°

DRILLING METHOD _Hollow stem auger HOLE DiAM.__ 8"
SAMPLER TYPE _ Modified split spoon

CASING DATA __See well construction details

DRILLER __ Soils Exploration Services , Inc.

i g WATER LEVEL
g £ Elulz| gEu g | DATE
=1 = W 22 |8 &L_TME
R EEE £23 g€
Ol& $Ed = DESCRIPTION
Lo Christy Bo,
S~ 10" Concrote
-2
- 4
6,12,17 * 6 SILTY CLAY: tan, damp, very stiff, low plasticity, with gravel
¥ 2"
B sch. 40
10| P¥C
614,17 Casing
e 12 Same, bacomes tan to brown
14
7.10,14 16 Sama, becomes brown with green streaks, moist, medium plasticity, with gravel
18
20
48,13
[ 22 Same, bacomes moist to wet, with fine sand and gravel
24 o ; """"""""""""""""""""""""""""""""""
sch, 40 25
3,8,18 26] pvc -
0.020" SANDY CLAY:; brownish white, wet 1o saturated, very stiff, low to medium
28| Sslot plasticity, with slight gravel
11,19, 30
25 32 Same, becomes brown, wet, hard, medium plasticity, with slight gravel




BCRING NO.

ALTON GEOSCIENCE, Inc. PROJECT NO. _30-081-01 __ DATE DRILLED 2/27/91
LOG OF EXPLORATORY CLIENT __BP Qil Company S8-10
BORING .% LOGATION __3201 35th Ave., Oakland WELLNO.

FIELD SKETCH OF BORING LOCATION

LOGGED BY __M. Taylor  APPROVED BY M. Hopwood MW-10

Page 2 of 2

DRILLING METHOD _Hollow stem auger HOLE DIAM. _ 8"
SAMPLER TYPE _ Modified split spoon
CASING DATA _See well construction detail

TOP OF CASING ELEVATION _167.01" DRILLER Soils Exlplorations Services, Inc.
i 3 WATER LEVEL
£ |g uy E| 8%, Y1 DATE
§ - O EC '-o'-
g =3 8 ..mgg 81 & [Tme
d S lﬂ 5 X =
ww ER T DESCRIPTION
7.8, 11 18 1 | cL % SILTY CLAY: brown, wet, very stiff, medium plasticity, with some fine sand
i a8 BORING TERMINATED AT 36.5 FEET BELOW GRADE
. 40
- 42
- 44
- 46
- 48
- 50
- 62
- 54
- 56
- 58
- 60
Porfland Cement Hl Sample
Sand #3 Lonestar m Driven interval
Bentonite Pellets 32  Water level encountered during drilling
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5997 PARKSIDE DRIVE &

PLEASANTON, CALIFORNIA 94566

[GROUNDWATER_PROTECT ION ORDINANCE PERMIT APPLICATION]

(415) 484-2600

F CANT TO COMPL

LOCATION OF PROJECT 321 35 +h Auvenve

CLIENT
Name BP o0/ Comafersy
Address2 ¢ §_ Prespec + D Phone 9/6 €3/ 6723

Clty Rarcho Drive Zip Y- o 12)
APPL |CANT ) _
Name A/ 7 0N Geosciernce , Tnc

Addressi906 Burnctd Ave 5. !¥0Phone /5 ¢ 52 /5 32
Clty (ConcaicA cA Zip S520

TYPE OF PROJECT
Well Construction
Cathodic Protection

Geotechnlcal Investigation
General

water Supply Conteminaticn
Monltoring x Wall Destructtion
PROPOSED WATER SUPPLY WELL USE
Domestic _ Industrial Other x
Munlclpal _ irrlgatlon

DRILLING METHOD:
Mud Rotary Alr Rotary Auger X
Cable Other

C-53F 582¢ 7

DRILLER'S LICENSE NO.

WELL PROJECTS

orill Hole Dioneter J In. Max Imum

Casing Diameter 2 In, _Depth #20 f+,

Surface Seal Depth /8 ft, Number _3
GEOTECHNICAL PROJECTS

Number of Borings Max Imum

Hole Diameter in. Depth ft.
ESTIMATED STARTING DATE 2-25-%1
ESTIMATED COMPLETION DATE 2~23~%/

1 hereby agree to comply with all requirements of +this
permit and Alameda County Ordinance No. 73-68.

APPLICANT'S .
SIGNATURE WZK Date /=30 ~ 9/

FOR OF E USE

PERMIT NUMBER
LOCATION NUMBER

91057

PERMIT CONDITIONS

Circled Poermit Requirements Apply

@GENERAL
1. A permlt application should be submltted so as +c
arrive at the Zone 7 office flve days prlor +c
proposed starting date.
2. Submit to Zone 7 within 60 days after completion
of permitted work the original Department of
Water Resources Water Well Drillers Report or
equivelent for well proJects, or drilllng logs
and location sketch for geotechnical projects.
3. Permlt 1Is wvold {f proJect not begun within 9¢
days of approval date.
WATER WELLS, INCLUDING PIEZOMETERS
l. Minlmum surfece seal thlickness Is two lnches of
cement grout placed by tremle,
2. Minimum seal depth Is 50 feet for municipal and

Tndustrial welts or 20 feet for domestlic and
Irrigation wells unless a lesser depth is
speclally espproved. Minlmum seal depth for

monltoring wells 1s the maximum depth practicable
or 20 feet,

C. GEOTECHNICAL. Backfill bore hole with compacted cut-
tings or heavy bentonlte and upper two feet with com-
pacted materisl. In aress of known or suspected
contamlnation, tremled cement grout shall be used 1In
place of compacted cuttings.

O. CATHODIC. FI1Il hole above anode zone wlth concrete
placed by tremle.
E. WELL DESTRUCTION. See attached.
Approved Date 31 Jan 91
Wyman Hong

121989



CONFIDENTIAL

 STATE OF CALIFORNIA DWR
WELL COMPLETION REPORT
(WELL LOGS)

REMOVED




CONFIDENTIAL

STATE OF CALIFORNIA DWR
WELL COMPLETION REPORT
(WELL LOGS)

REMOVED




CONFIDENTIAL

STATE OF CALIFORNIA DWR
WELL COMPLETION REPORT
(WELL LOGS)

REMOVED




OWNER/BUILDER

-

0.2 ﬂ.“-_-
’ i lag

N ST

. s

S'g T.«/

- (Strast or Addrees) ~
PERM!SSION TO EXCAVATE IN THE P c

APPLICANT Sels 5-2'\’/}‘3“
aooress S € /.

TYPE, OF WORK:
NATURE OF WORK:

I.DCATION OF WORK.

lwmmanwmnm
TOOLE Business and Projessions Codex. Asty oty ©F 0%

the basle for the alleged smemption, Any
nmmmmlh.dvl

10 complation Of the worlk, and (4) | have not
mmmmummmnm
Proleseions Codel.

Dtumdhmnm
mummmwmm
doss not apply 10 an owner of property who bullds or

3 v am esempt under Sec.

dﬁ
hMMMaMIWMbN%

WORKER'S COMPENSATION

Imwydﬂmnulmnmdu—nnm
wmu-mwmmm llbm

mmumwnmbmnﬁ
e zau

~wmmmmnuhmmu
of Cattfornia.

Signature

iwmummunmummnﬂawm}ﬂwm Eﬁﬁ

. CITY. OF OAKLAND:

_wPERMITTO EKCA A'IEIN,-STR EETS

\lmrr‘

L

:ﬁ KA 24

o,

.

30.00
135%.00

7 165,00

661 11:287H|




OWNER/BUILDER

" ~ "CITY OF.OAKLAND _ Rewnc 4o XA1 0933
. PERMIT TO EXCAVATE IN:STREETS: % 21544
- OH OTI-IER WORK ASSPEDIFIED " _i

Pemfs‘aiou T EXGAVATE IN THE PUBLIG mmma ls EREBY

v

APPLICANT 0 Olafaema ' o4

o
¥

ADDRESS - n'd. el

Ed #ro
. AR

TYPE OF WORK:  GAS ELECTRIC
NATURE OF WORK:

the basle for the afleged exemption. Any violation of Bection: JU3LS by
ammmmmbldﬂlmﬂmlml- 8

{3 t, as owner of the property, or my employees with mqiﬁ S
m%mmwmdmmmrwd -U , 'm ;
- ’ I! I i
e rcan thamsan and. whto Gsa such work hamaatf Of TNOUGH hie oW mmfm
mwumm:mm«mwmum
the buliding of improvement ls sokd within one yesr of completion, ihe cunsrhulides wilk
mmmdmmm«mmmmhhmdﬂ

g Lumdmmnwmnmmmm
10: {1} | am improving my principal place dmaw thavein, (2 the work -

3 1, s owner of the propeny, am exclusively mmwmum
mmmmmaudmmmmmmmm
doss not spply 10 an owner of property who bullds or improvas themson, snd who contmats
ummm@.mqwmu»mmmm

WORKER'S COMPENSATION

[ 1 am exempt under Sec. » BARC: for this reason

Signature Oale
|mmmm|m-muwbmunmdm m*
Wmuammwmmmm o Codee ;-

mmmmmumummnmmmﬁmmww

|anhmﬂmmhﬁhlﬁmﬂlh“lﬂmm
:wmhmm»abm%hhmm

-

B ."":,:-'z s '.a;;?;;-'*l -

.

-f‘

NOTICE TO APPLICANT. ¥, mmmmammmm
muhm‘WMthMmmm
gty with such provisions or this permnit shall be desmed mvohed.




APPENDIX D

WELL DEVELOPMENT AND WATER SAMPLING PROCEDURES,
FIELD SURVEY FORMS, AND SURVEY DATA FIELD NOTES



APPENDIX D

WELL DEVELOPMENT AND WATER SAMPLING PROCEDURES
AND FIELD SURVEY FORMS

All purging and ground water sampling equipment was cleaned
prior to use to minimize cross-contamination between wells.
All equipment in contact with ground water was triple~-rinsed
prior to each sampling event in successive baths consisting
of tripolyphosphate solution, tap water, and deionized water.
Prior to sampling, the well was developed and purded in
accordance with EPA protocol. During purging, pH,
temperature, and conductivity were measured periodically
until these parameters stabilized, indicating formation water
had entered the well casing. The purged water was pumped
into 55-gallon D.O.T. approved drums prior to disposal or
recycling at an appropriate waste disposal facility.

Ground water samples were collected by lowering a
4-inch-diameter, bottom-fill, Teflon bailer just below the
water level in the well. The samples were carefully
transferred from the check-valve-equipped Teflon bailer to
zero-~headspace l-liter and 40-milliliter glass containers
fitted with Teflon -sealed caps. All samples were inverted
to ensure that entrapped air was not present. Each sample
was labeled with sample number, well number, sample date, and
engineer’s/geologist’s initials. The samples remained on ice
prior to laboratory analysis.



ALTON GEOSCIENCE, INC
1170 Burnett Ave., Ste. S
Concord, CA 94520

s08 numseR_ 3 O -08/-0/ Tecnmcwgi//%ume 3Vrc,/
JOB LOCATION o)A P DATE 3:/6/9/

PUMPOUT DATE OF LAST PUMPOUT: WEATHER: Syavy

O YEes .

0 NO TIME: COMMENTS

(Notes, conditions, etc.)
HOLD cut LEVEL
PROD.
DEPTHTO | DEPTHTO JOoTAL | DEPTH
WELL® | “water | PrODUCT THICKNESS | peptH | TOPUMP

)]
mw-g |IS.72 39%.00
1S.72 =5.00
15. 72 =9.00
mw-9 11725 2.9
Fl?.ZS 2797
172,23 2 7.99
mw- 10 |1§.17 3Y.04
1919 34.0 4

I(«/q 3‘140'7




ALIUNM GEUILIENLE, he,

Well Development and
Water Sampfing Fleld Survey
Project § 30-08/-9/ Sites - Date: 3/5/9/

w._u: v - « Sampling Team: :L)“’”" . ur'w/

Well Development Methodt W '

Sampling Method:

Describe Equipment Before Sampling This Well: T t@-le (Rwge
4

Well Development/ Well Sampiing Data
Total Well Water level

Depth: 3999 feet Time: Before Pumping: 15. 72
Water Casing Diameter Volume

. Column - = Yolume Eactor Lo Rurge -

o z"z'.z"s’ feit x ' 0.6 27 . /O 37.2

Depth I’t_{rélnq froms feet. time Purging Begins:

" Hotes on Inlthl'olscharqes. : t

juod
.95 [.9¢ 22% LZ;@(?N’:{TJ}"Tf

/3 .S

7793 . (92

JE Z13 L Jdeg ?t VA L1
. " os '2 b\ &y
e o Zn 132 & o—

§:

pH
~ Conductivity
Temperature w

Rep 82 2 Rep #3_.  BRep i4

Presample Collection Gallons Pugrged: 37'5

Time Sanmple Con_ccuon Beging: &
Time Sample Collection Ends:

L' “ -

315 \

e,

.rqtal‘ G_I;I.'IOI"I! Purgeds:

_Comments?




ALTUM GEUSUVIENLE, hiet,,

Welt Devetopment and
Water Sampiing Flekd Survey
Project | @"%l* [ site: ?) -F Date: 3/@(4 /-
ﬂglls mw=4 - Sampling ‘l‘ean:‘ ) ) v qu/e_«/

Well Oevelopment Method:

Sampling Methodt.

Describe Equipment BeforqySarpling This Well :4/‘,‘%«@_ @,\4.(

ﬂvaWWﬂmm
Total ¥ Water level
Depth! Z- 7 95 teet Time: Before Pumping: /7223
Water Casing Diameter Volume . .-
0 76 fest x ' o.¢s .7 . _ | O ]2
Oepl:h Pu:qlnq Froms Ceety time Purging Begins:
" NMotes on Initial Discharge: )
Time _Yolume pi Conductivity Notes (_
30y 3.8 1Y 38 L7 Bt 770
2T, "7 e :/ %,
T T t r
B2 ! g ji — £y
w jﬁ: 12 A2 39, ¢ . [ . 1, %
Time Fleld Parameter Heasurement Begins: P
» 0 meh cBe g Rmil Eml

_ Coudﬂctivltr
Temperature (F)

l’tesaaplo Collegion Gallons Pu:gada e
Tiwme Sanple Collection aeglnu '
Time Sample cuuccion Endst

.l'?tll' Qa‘:l'lor':g Purged:

ﬂnﬂﬁﬂ.f.; -




ALIUH GEUSLIENLE, fin,,
Welt Osvefopment end
Water Sampling Fleld Survey

-

Project § 30-Of/~F(sfte:r B oate: /(0 /57"
Well: Mw-/0O _ Sampling Team: T st 1 €. 'EU/<J/

Well Development Method: M

Sampling Method!:

Describe Equipment Before Sampling This n.mz/_—_-?z,& @4

wolmmdmnmlcum

Total Well Water level

Depth! 84.67 teet Time: Before Pumping: 19.19 ?
Watet Casing Diameter Volume

- Column 2-inch 4-=inch Yolume Eactor Lo Rurgs .

"jS?ﬁteotx'o.GS - 2.5 . /A 25

Depl:h qulng trom feet. . Time Purging Begins:

- Nol:os on Initial Discharge:
X’OU"

Tima  Volume T Notes
26 Ky ? {.z:s 5. 1 TBOrm) S/
7o __ 7 X ]%_[7‘?’
{ s b g ] <V 23
2d [+ Vs U< (s
LadS 25.. __!‘23‘.’: YR L {t 1,
Time Field Parameter Heasu:enenl: Begins:
i Rap #1 Rep #2 ‘Rep_ 4 Rep M
Pn . L ‘?_f .’;_‘“_ - 14 .
Conductivity , LT
i '—"'F—"'_-':'w -—-—-—-—’
" .

" Temperature (F)

. ~ - . e L]
Presample Collection Gallons Purged: 20G o L
Time Sample Cou'ocuon Begins: ) *

Time Sample Col.l.ictlon Bnds:
.'l'gtn' G_a‘_l'lol'lg Purged: ' 2.5

Comments? .




ALTON GEOSCIENCE, INC
1170 Burnelt Ave,, Ste. S
Concord, CA 94520

%"’7" ()%Ufo/

son NMBER SO0 8/~ ol TECHNICIAN
JOB LOCATION__ pAKIAND __ one_B )L _
PUMPOUT DATE OF LAST PUMPOUT: WEATHER: SUT T
3 VYeS .
£ No — TIME: COMMENTS
(Noles.oom!lbm.otc.)
HOLD cut LEVEL
WELL # %}\0 Deppaooucmmr ‘"EE‘E'%SS 32;#4 1355.}4"9
mw — 3 | 7,40 3933
mw -4 2,072 B
- S V669 21.30
MUmw-6
mw - 7}19.07 34.3°
mw -9 I6-7% 3¢-50 N
Pkl AL 25.00
|mw-10 19.09 .0l
fmwv -2 17.48 37.17
MUJ"', 20,59 v q"t.l()
Zw- | |17:62 3Y. Y0 '
l Nw-6 At ovek
r well cnv VT
l ShmPIE
E mw-J Hrs
mé mer/
1T Ao THE
I T HRO_Somé&
P o~ 17
*WW—-I 1S
& BICK 0L w0
[T A0 RS
SmEN
’ hw-2 HasS FP
|A smavt SkcEn
[p7 P& _Ror of




AL HUH LEUYLIENLE, i,
Welt Devetopment snd
Woter Sempling Flekd Survey

froject 0 30-c81C/ sjtes B"’ r oates 3/ 7 /G 1
Hc_us W= l - gampling Team: ot c ,Eyr«e_//
t Hethod! ;,,,,.QQ '

Mell Developmen

. 4
Sampling Mathodt __ M

——

Describe gquipment gefore Sampling This Well: W M
/4

et Developrment/ Well Sampling Deta

Water level

fotal Well
Oepth: Y4 goteet Time! Before Pumping: 20-57
Hater Casing Diameter volume

- 4=inch Eactok ta Rurge

Column
. 235( feot ’ 0.‘3. 3..7 . 3 . //

Depth Pt_u-él.nq From! __ feet. time Purging Begins:?

“ Hotes on tnitisl Discharge:

mmﬂnnwmmﬂlm:‘mn
______2~
7

q

s %

iil
iiil

— 7R

Time Fleld parameter Measurement Beginst

Bep §3.  Rep M

|
_ go_nduct. fvity
Temperature (F

Ik

1] &

pPressmple Collection Gsllons Purgedt
Tiwme sSanple Col.l_octlon Beginst .
Time Samwple Collaction Bnds:

'ﬂ_n:al' G,a;l'lot'u Pyrged! '
O AT /) NOT SAnPIE




ALIU WEUJLIENLE, e,

Wel Devetopment snd
Water Sempling Fleld Survey
eroject #5008/ 0 siter _/B-’f pater 3/ 2/

ﬁqlls mw - 2 sampling Team: @o;v‘/\):e vref

Well Development Methods

=7
sampling Methodt __ '
Describe gquipment gefore Sampling This Hon:w

:oloonwmfmlmmm -

Water level

fTotsl Well

Oepths 24 /4 teet Time! Before Pumping: 19,1

Hater Casing Diameter volume
2-inch 4=inch Yolume fgactor ~ ho Ruree

. -./S.or et :_:' 0.63 29 o Y

Depth Po._lqu'lnq fromt feet. time Purging Begins:

“ Notes on tnitlal Olscharget __

1ina yoluse o conductivity ) 4 Notea
O —— " tf a—————— ——— i —
35, T
. N ap——— o ————— a— e e .
time Fleld pacameter Heasucrenent Seginss
.
_ CO_nductlvlty - -
Temperature (F) - - -

presarple Collection Gallons purgeds
fime Sanple Collection Seginst .
Time Sample collaction Endst

Totsl c_a;l'lot'ng Purged! ‘
ey DAL T (TDID P8 T 5’?"'4’//5"




AL UM GEUYLIENLE, e,

Well Oevelopment snd
Weter Sempling Fleid Survey
30-oi§l-—ot
Project #§ Moo~ sitet ,ﬁ‘f Date: 3/7/7/ ’
Well: mw-3 _ Sampling Team: @»ﬁwc& - Ror-e/
Well Development Method? m |

Sampling Method:

Describe Equipment Before Sampling This Well: /. _{/_-r;%é Z 2@

wumvpmcm/wnmmm

Total Well Water level

Depths 7.7 feet Time:! Before Fumping! 1 7. 70
Water Casing Diameter Volume
calumn - 4=inch Yolume, factorx ta Purgs -

' '/Z.-?j Ceot !‘@ 0.68 2o 1r 3 4

Depth P\_Jrg'lng from! feet. time Purging Begins:

“ Notes on Initla) Dlscharget

Time  Yolume oi Cconductivity b 4 Notes
2,‘02 1.6 2.5 g9 T

. 9 3.2 o i . 3 R !
%:. ga T 5 15 X -

# o Y B -~y P
b 5= & B liew: L

- . J
Time fleld Parameter Measurement Beginss g
/. Rep 81 Rep 02 Rep 83 Rep 24
pH e e
Temperature (r - -_— - R
. '
&

presample Collection Gallons Purged: G
Tine Sanple Con_ccuon Beginst . 5}3 2
fime Sample Collection Endss ‘ 3., %S

n

g

"l'gtal‘ q:__'l'lou'tg purged:




ALIUH GEUSLIENLE, e,
Weit Oevetopment and

Water Sempling Fleld Survey

Project 1.0-08/ O/ site: ﬁ -f Dates é/ 2/Z7
ﬂqlls muw -~ Sampling Team: @oﬂﬂ:c’- joro /
Well Development Method? W |

L4

sampling Hethod:

Describe Equipment pefore Sampling This Well: "///vfé @L

Wel Development/ Well Sampiing Deta

Mater level

Total Hell 20
Deptht 39:52 et Time! Before Pumpings -/
Water Casing Diameter volume

Column 2-inch 4=inch Yolume Eactor Lo Rurge -

A t'.aeg 0.65 2.9 . > g-S

Depth P\_a.:g'!.ng fromt feet. tTime Purging Begins:

“ Notes on Initial Discharge: o

Yi0d
yolume  BH conduckiviky I Hotea
§.]9 629 £3.2 LT, Blo~w™
2'¢E§ o« O . r}l Fiks
37"'.5'3'z 2J .‘
i.‘/z » _&;

Time Fleld .nunetor Measurement Begins:

3

pH
~ Conductivity
Temperature (F

T ——————
S ————
Snem—————

presample Collection Gallons Purgeds §.5

zime Sanple Collection Beginst Si42
Time Sample Collection Ends: R
" g

'1'9|:a 1 G_n':l' loﬁg Purged:!

- Y ]




AL IUN GEUISLIENLE, e,
Weil Development and
Water Sampling Fleld Survey

pates 3/7/%/
/j)ow"’f& "Buw’
Sampling Method: M
/
Describe Equipment Before Sampling This Well: M
pte orre

Project ) 30-09/-01 sjte: 3"P
mv-5

nc_uz Sampling Team:

Well Development Methods

Well Development/ Well Sampling Deta

Total Well water level

Depth: 37.3feet Time: Before Pumping: 16.60

Mater Casing Diameter Vvolume

Column = 4=inch Yolume Factor  ta Rurge -
- 4.7 fest X 0.65. 2,5 . 3 )

fest.

Depth qucjlnq froms _____ time Purging Begins:

A 1000

Time  Yolume pH conductivity Notes y
219 ).y 298 X 69.9 7B [ SLrT

i T %7 5 GBSty
2220 Y% .0 T Iz v -
Il" Y S Z-é‘ il+0 . i T 7
Gizs 2 Jlde LA e L 7l
Time Fleld Parameter Heasurement Beginst

Rep #1 BRep #3_ Rep 24

pH
~ Conductivity
Temperature (r)

presample Collection Gallons Purgeds
Tiwme Sanple Couloci:lon Begins:

Time Sanph.éoncction Ends:
i’qta‘l‘ Qa‘:l'lot'ag purged:

PRy T

3.gu

3. 10

7.5




ALITUM LEUILIENLE, et

Weit Oevetopment end
wWaier Sempling Flekd Survey
¢roject ¢ 20~03/-01 sites @"' f Date! 3/7/9 /

A Il

Well: mw~6 _ Sampling Team: 129

a1 €
Well Development Hethods @# |
sampling tethodt %, Lot

—

Describe Equipment Before Sampling This Well: M@

Wot Devetopmnent/ Wetl Sempiing Dete
Total Well water level
Depth: feot Time! Before Pumping:
Water Casing Diameter Volume
= 4=4inch Eactor Lo Ruxgm -

“—-I'_

oot x 0.16 0.6 o

Depth Pqtéinq Fromt ____ feet. Time Purging Begins:

* Notes on tnitial Discharget

T

nnmmnnﬂcgndnn:.mnx_un.tn
- — —— = .
ﬂ_ﬂn—_;_—

Time Fleld Parsmeter Measurement Begins:

Rap B1_ Bap 83 Rep 14
————

S

_—#

R
. go_nduct fvity
Temperature (r)

Il F

Presarple Collection Gallons Purgeds
Time Sample Collpctlon Beginst .
Time Jample Collaction Endst

Total G.l;flogi! pucgeds ‘
. Vb7 2l A ER WE// A /\)a/' 574'/”'/5




AL ITUMN GEUSUIENLE, i,
wWelt Development and

Water Sampling Fleld Survey
v
Project #30-0f/-0j Site: ?"P pate: 3/ 7/ %!
Well: MW~ 7  sampling Team:ﬂﬁ/»/;L ﬁurc//
- -’
Well Development Method: W

. /4
sampling Method: M

b

Describe Equipment pefore Sampling This Well: M @%
/

Well Development/ Wel Sampling Deta

Total Well Water level 15,05
Deptht 34.30 feet. Time: Before pumping: *
Water Casing Diameter Volume

- Qolunn 2-inch 4=inch ‘Yolumea EFactor ta Purge -

- -.15-7—6 mng 0.68 2.9 . > 7
Depth Pt_:qu.lnq Fromt? feet. Time Purging Begins:

“ Notes on Initial Oischarge:

X109
Iime Notes
1% 4‘/5/?@
O

A2
I%

Time Fleld Paranetcr Measurement Begins:

Rep 83 BRep #4

i
R »
.

E
IR

~ Conductivity
Temperature (F)

N

Presample Collection Gallons Purged:

Time Sanmple Collection Begins: 320
Time Sample Collection Ends: 325
"l'ql:al‘ G_a}'loﬁg Purged: 7,.5

Comments?




AL UM GEUSLIENLE, li,
Wett Oevetopment and
Water Sampling Fleld Survey

Project § 30-0%/-0! sjte: B Date: 5/7/9 /
-, T

Well: mw - 4 Sampling Team: _° /2!1/)-/71:, vre /

Well Development Method: |

4

Sampling Method:?

pescribe Equipment Before Sampling This HQII:WQ

Well oovclopmom/ Well Sampling Oste

Total Well Mater level
Depth: 37:% fdfeet'. Time: Before Pumping: ‘6: 7 /6.7Z
Water Casing Diameter Volume
Calumn 2-inch 4=inch Yolume Eactor Lo Purge
. 23.0% febt x (0.167 0.6 3:5 . 3 /0.5
Depth Purginq Froms Ceet. tIme Purging Begins:
Notes on Initial Discharge: ’
,Y/oo '
Iime pi Conductivity b o Notes
L0 2- | 7. 1. 71 Z:.S t.7{jygcuﬂt/ /SILTf
[ yv2 S 3 ; 7.8V ; y
:! p ) iy P A E- . I~ t . V)
i . ‘ -/ L i)
[ 5 !0.- G
Time Fleld Paranetor Measurement Begins:
Rep 81 Rep #2 Rep #3 Rep B4
_ Conductivity
Temperature (F) — —

presample Collection Gallons Purged: ] -5
. 325

Time Sample _Coll_octldt'\‘ﬂeqlns:
3.30

Time Sample Collection Ends:

N

Total Gallons Purged:

comments?




" Temperature {F

AL UM LEUSLIENUE, i,
Well Development and
Water Sampiing Fleid Survey

Project § 30-08 10/ site: 3"'/

Date: 3/7/5 /

Well: Mmw- G Sampling Team:

Well Development Method:

oo Bt

re /

sampling Method:

et

Describe Equipment Before Sampling This Well:

Tk (Bry

Wetl Donlopmom/ Well Sampling Deta

Water level

Total Hell ¢
Depth! 2% goteet Time: Before Pumping: 75
Water Casing Diameter Volume
column =dnch 4=inch Eactor Lo Rurge .
j2.2] fest ,;' 0.65 |4 3 4

Time Purging Begins:

Iime yolume pH 3

52 )2 2% % .55
T‘"gérjo T pxz :,2:;2?
‘;:j_z_f —ZL ¢ J 2~ ' .

Time Fleld Parameter Measurement Begins:

‘E

pH et
Conductivity

Presample Conectlon Gallons Purged:
Time Sample cOnoctlon Begins:

Time Sample Colltctlon Bnds:

rggel qg}long purged:

Comments:

Rep #2
¥

I _ Naotes
L J L?Z(W"//J)ZA;'
é@—zé - y
% \‘ -
L
Rep $3 Rep 84

b

848 7
3, 2d

F&




ALIUN GEUYLIENCE, T,

Welt Development snd
Water Ssmpling Flekd Survey
project $30 ~0f/-0) sjte: /L%"F Date: 3/7/?/ '
Well: Mw- 10 Sampling Team: ‘lpmvmd- ZBur&”
Mell Development Method: M |

sampling Method: A@Z’L
pescribe Equipment Before Sampling This neu,w

Wel Development/ Well Sampling Dete

Water level

Total Well

Depth: 374/teet Time: Before Pumping: 7.07
Hater Casing Diameter Volume
Columa Z-inch 4=inch Yolume Eactor Lo Purge .

-I 'I'S'.fé, feot x 0.63 2.5 . 3 3.

Depth P\_:_zéinq From? feet. tTime Purging Begins:

“ Notes on Initial Discharge:

Time Fleld Parameter Measurement Begins: |
' 4

Rep #2 Rep #3_  BRep M4

) ]

pH
~ Conduct ivitcy
Tewperature (F

I]F

presample Collection Gallons Purged! é

ﬂ.m Sample Cou‘octlon Begins: . "BilS
cime Sample Collaction Ends: . 3120
'tql:al‘ G_a'_l'lot'\g purged: ' S5

_Comments? . : ' 3
—




AL U GEUSLIENLE, e,
Well Devetopment and
Water Sampling Fleld Survey

A—

Project 930-09/-0f Sites f%“f Date? 3/7/ </

ilgl.l: ?W- ] Sampling Team: G RN s/

_V

Well Development tethods _ T

v
Sampling Methodt __ M
./—‘ o
pescribe gquipment gefore Sampling This Well: /%é«-«f—-—
/4

wet Development/ Weil Sampling Osts

fotal Well water level

Depth! 385- Yo teet Time!? Before pumpings 1 262

Mater Ccssing Diameter Volume

Column 2-inch 4=inch Yolume factor Lo Rurge -
oot x 0.16  0.63 e B

Depth vq.rq'lnq reomt ___ feet. Time Purging Beglins:

" Hotes oOn lnlthl‘olacharqu -

i Conductleity X Hotea

—

#

#

Iima
amam——
a——
Samma——
s R
e

[

1]

M

Time Fleld Pacameter Measucrement Beginsi
' pap 3.  Rep 4

M

pH
, Conductivity
Temperature e @ ——

] &

1]1

presample Collection Gallons Purgedt

Tine Sauél. Cou_cc;:lon Beginst .

gime Sample Colluction Endst, |

'tqut t@.’loﬁg Puxged? E |



ALTON GEOSCIENCE, INC
1170 Bumett Ave., Ste. S
Concord, CA 94520

- - ol c TAY e
JoB NUMBER__3 O 08 TECHNICIAN AwwAD F AT
- Ve

joLocATIoN O Klard 35 7H AYE e & -5- 7/
PUMPOUT DATE OF LAST PUMPOUT: WEATHER:
(] ves TIME:
] _nNo ' COMMENTS
(Notes, conditions, etc.)
HOLD cut LEVEL
PROD.
DEPTHTO | DEPTHTO TOTAL DEPTH
WELLY | “\aren | propuct|THICKNESS | pepH | ToPuMP
mw =1 /] 3.18
M- - 1 5.64
mw -3 /.06
mw -4 1(8 28
mw-5 | r2.év
M- L jae Acce 55
mw-1 | (F. 382
Mmw -8 | 12.9%
Mmw- 9 (242
IV\W"“? ,H. 32' F/n’ﬂ*} ?"&o{uf—-r

RW-|




SURVEY DATA ORTE: 7 = .

L e R W WY A,

ADDRESS: =<0/ 3857H Avenpee o
............ Qaklend 4 CA e
ELEVATION REFERENCE usscmnxum___m_ag_—;_%_,_,_(_{_é_-_?_-_/_‘{_’__)__
REFERENCE SOURCEr ___B5.M._ 1 _ pw:- 2 = /168. 1Y 47
Gbove Meen Ses lLevel
(+) (-}

STA B.S H.lo F.S. ELEV

-------- '-----—--}--------'---——--—'--------

QMW' i ] . llé 8_')|/
g

w1 6.9% ./46.20
----------- jUEsTEeESymeTAASAEmg TEEmaSue,y

P — PO S PP :

ALk S 6.7 16577

-------- D e Dt BT v PO e )

w10 ; | S6F /ool

fmmmmmene J— P, (P fommmmmee =

P P P—— PP— oo :

P fommmmman bomremas P PP |

P fmmmmmmmm fmmmmmmm fmeemaaae $ommmmemn :

P— P——. fmmmemmn- frememeen S s :

P— P—— PR P— PR :

— fommmeman P P PR !

rmmmneea P— PR— P fomemmnan :

P J— fommammn P P ;

PR P P mmeemeen P :
NOTESS o

e A e e Ak 0 i S i i S A e - A A S Am A P A A AR AR AR AP A A A e

- i A Y A i v P T T e alee D e i il i A e e W G S W A8 M W N A A g

D A ST TR AR G AR Tl e e tin A wn i S T S 4 S G o W S D W R W e W G T A AP ED W R S S A WA W




AL TUN LEUSLIENUE, I,
Welt Oevelopment and
Weter Sampling Fleld Survey

Project § 30-0%/-0! site: B Date: '-3/7/'5 /'
Well: mw- § sampling Team: %a urg,/
Hell Development Method: W i
Sampling Method:?

pescribe Equipment Before Sampling This Hellswﬂ

Wos Development/ Well Sampling Dete

Total Well Water level

Deptht 207 3¢.9Y feet Time: Before Pumping: 67 /6.7
Water Casing Diameter Volume

- Column 2-inch 4=inch Yoluma Eactor to purge -

: 2‘2.0<€ieaux@ " 0.68 3:5 3 /0.5

Depth Purqlnq from: feet. time Purging Begins:

Iime totes

| .40 2.1 L?'%M//S/L?’}’
Iy = Y+ b3

! : . £ 7

¥ '%_,-'9— 'Y,

} 50 [0 2
Time Field Panueter Heaau:ement Beqim:

Bap 1) Rep §2 Rep #3_ Rep #4

(:onductivlty

' ‘l'e-perar.uro (r)

P:osamplo Collection Gallons Purged: ] -5
\ 3:25

Time Sanmple COII_Qctlo'l'\a‘Beqlns:
3.30

Time Sample Collection Ends:

N

"l'qtal' Qagl'lorlng Purged:

romments:?




cm =10

" Temperature (

ALIUN LEUSLIENLE, het,
Welt Davelopment and
Water Sampling Fleld Survey

Project IBO"OE 10/ gite: 6"’/0 Date: 3/7/ g/

ue_n: mw- 4 Sampling Team: ZZ/\/A/}@@KG /

Well Development Method! W

Sampling Method! %

Oescribe Equipment Bafore Sampling This nen:///-u%{m
Z

Welt oomopmm/ Well Sampling Dete

Water level

Total Hell ¢

Depth: 29 gofeet Time: Before pumping: 2

Water Casinq piameter Volume
4=inch Eactor Lo Rurge

Yoluma pi : r Notes _

)2 1Y% 2% 3 L7 Pl [
l\ ’ L3Y]
L

ca 2
ﬁzz__ ‘:.Lg'- ‘o,. | _é_,

Time Fleld Parameter Measurement Begins:

/s L

i

ek

|

pH J—
Conductivity

Presample Couecuon Gallons Purged: 6
Time Sanple cOuoctlon Begins:

o)

-
Y
)

o
<
¢

Time Sample C onbctlon Bndsz

F?

'tg';‘al' G_a':l'long Purged:

Comments?




ALTUM GEUSLIENLE, i,

Wel Development snd
Water Sampling Fleld Sutvey
Project #3° ~0§/-0/ gjtes /B"F Date: 3/{7/7*/ )
Well: Mw- 10 gampling Team: _@m\nwe- K‘Bur'e//
Hell Development Method? W |

sampling Method: @Jﬂ
pescribe Equipment Before Sampling This Rell:_’%&o{

wummopmm/wummm

Total ® Water level

Depth: 277 3""‘”!3&!: Time: Before pumping: 4,07
Hater Casing Diameter Volume
Caluma Z-inch 4=inch Yolume EacLok to Rurge -

.. }Siz_ faot x 0.65- 2.5 . E 2.

Depth P\_J.rg.ing Froms? feet. Time Purging Begins:

" Notes oOn Initial Discharge:

X!dd
Iime Yalume pH Conductivity T Notes
129 0 7.06 2.23 1. 5 L7 Blovont JsI27y

HiEE B B

Time Fleld Pazanettr Mfeasurement Begins:

Ben_lzaan.JJ_B:n_Ll

pH
~ Conductivity
Tesfperature (F)

i E

Presample Collection Gallons Purged: 5
Time Sample Collection Begins: . &S

Time Sample Collection Ends:

"rqul' Qa‘_'l'lor‘n, Purged! ' .5

Comments? - ' 3
—




ALIUH LEUSLIENLE, e,
Well Oevelopment snd
Weler Ssmpling Fleld Survey

eroject .30"6?/'0/ Sjter _ fB"f Date! 3/7/ </
ugllz ?W* ] sSampling Team: %a»ﬁwc— ?g;.e/f

Well Developwent Hethodi_ 2t P

v
sampling Method! __ M

" ——‘
Describe gquipment pefore Sampling This Well! /%@—
/4

;ummdwammm

Hater level

fotal Well ‘
Oepth! 355-‘{9!_0“ Time! Before pumpings | 262
Water Casing Dismeter voluse

= 4=Anch factor to Ruree -

et x 0.16  0.68 L B o

Depth m_u-élng front teet. Time Purging Beginse:

* Notes on xnlehl'olschatqu B

Timn
.-—_
—
——ﬂ-
_—-
prows s

I §
|
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APPENDIX E

ANALYTICAL METHODS, OFFICIAL LABORATORY REPORTS,
AND CHAIN OF CUSTODY RECORDS

This appendix includes copies of the official laboratory
reports and chain of custody records for soil and ground
water samples selected for laboratory analysis.

Chain of custody protocol was followed for all samples. The
chain of custody forms accompanies the samples from the
sampling locality to the laboratory, providing a continuous
record of possession prior to actual analysis.



SUPERIOR ANALYTICAL LABORATORIES, INC.

M
825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 » (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE O F ANALYZSTIS

LABORATORY NO.: 82571 DATE RECEIVED: 03/04/91
CLIENT: Alton Geoscience DATE REPORTED: 03/11/891
CLIENT JOB NO.: 30-081-01

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

Concentration(ug/Kg)

LAB Ethyl

# sample Identification Benzene Toluene Benzene Xylenes
1 sB-8-10.5-11 ND<3 4 ND<3 ND<3
2 sB-8-20,5-21 1800 16000 6700 37000
3 sB-8-~25.5-26 13 28 3.0 50

4 SB-9-10.5-11 ND<3 4 ND<3 6

5 SB8-9-20.5-21 1700 7100 1700 11000
6 $8-9-25.5-26 470 33800 1600 12000
7 . SB-10-10.5-11 ND<3 7 ND<(3 17

8 sSB-10-20.5-11 490 3300 1300 6900
9 sB-10-25.5-26 410 9 7 19

ug/Kg - parts per billion (ppb)

Method Detection Limit in Soil: 3 ug/Kg

QAQC Summary:

paily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery =93%: Duplicate RPD = <4

Richard Srna, Ph.D.

aboratory Manag

OUTSTANDING QUALITY AND SERVICE MAR 15 191



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE O F ANALYSIS

LABORATORY NO.: 82571 DATE RECEIVED: 03/04/91
CLIENT: Alton Geoscience DATE REPORTED: 03/11/91
CLIENT JOB NO.: 30-081-01

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

LAB Concentration {mg/Kg)
# sample Identification Gasoline Range
1 sB-8-10.5-11 ND<1
2 SB-8-20.5-21 390
3 sB-8-25.5-26 ND< 1
4 sB-9-10.5-11 ND <
5 sB-9-20.5-21 120
6 5B-9-25.5-26 130
7 sB-10-10.56-11 ND <1
8 $B-10-20.5-11 73
9 sB-10-25.56-26 1

mg/kg -~ parts per million (ppm)
Method Detection Limit for Gasoline in Soil: 1 mg/Kg
QAQC Summary:

paily Standard run at 2mg/L: RPD Gasoline = <16
MS/MSD Average Recovery -94%: Duplicate RPD = O

Richard Srna, Ph.D.

aboratory Manager

OQUTSTANDING QUALITY AND SERVICE MAR 15 Q1



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE O F ANALYSTIS
LABORATORY NO.: 82613 DATE RECEIVED: 03/08/91
CLIENT: Alton Geoscience DATE REPORTED: 03/15/91

CLIENT JOB NO.: 30-081-01

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

LAB Concentration (mg/L)
# sample Identification Gasoline Range

1 MW-5 ND<OD .05

2 MW-10 1.6

3 MW-7 ND<O.05

4 MW-8 2.7

5 MW-3 0.4

6 MW-9 7.1

7 MW-4 ND<0.05

mg/L =~ parts per million (ppm)

Method Detection Limit for Gasoline in Water: 0.05 mg/L

QAQC Summary:

pDaily Standard run at 2mg/L: RPD Gasoline = <15
MS/MSD Average Recovery = 92%: Duplicate RPD = 3%

Richard Srna, Ph.D.

Rl X A= )

Laboratory Manager

MAR 2 0 1991

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE O F ANALYSIS

LABORATORY NO.: 82613 DATE RECEIVED: 03/08/91
CLIENT: Alton Geoscience DATE REPORTED: 03/15/91

CLIENT JOB NO.: 30-081-01

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

Concentration{ug/L)

LAB Ethy}
# sample Identification Benzene Toluene Benzene Xylenes
1 MW-5 17 0.8 0.7 1.6
2 MW-10 i20 190 32 230
3 MW-7 ND<0.3 0.4 0.3 2.4
4 MW-8 780 450 64 310
5 MW~-3 69 22 6.1 57
6 MW-9 220 4 2.4 2400
7 MW-4 2.2 3.8 1.5 2.8
ug/L - parts per billion {(ppb)
Method Detection Limit in wWater: 0.3 ug/L
QAQC Summary:
Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 88%: Duplicate RPD = <1%
Richard Srna, Ph.D.
Laboratory Managsr
MAR 20 1991

OUTSTANDING QUALITY AND SERVICE
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AQUIFER TESTING AND ANALYSIS

The analysis of aquifer characteristics for the purpose of
estimating the fate and transport characteristics of
contaminants in ground water involves several steps. The
first step is the exploratory stage, using surface and
subsurface geological and geophysical techniques to define
the water-bearing formation. Next is the evaluation stage to
determine the hydrogeologic parameters and physical
characteristics of the aquifer necessary for the proper
design and construction of recovery or extraction wells, and
for the control of contaminant migration. The last step is
the confirmation stage to optimize the design and operation
of each well for the management and remediation of ground
water.

: . i s of lvsi

The hydraulic properties of aquifers and unsaturated soil
materials that define the rate of water movement into,
through, and out of subsurface materials, and its effect on
the piezometric surfaces or water tables, are hydraulic
conductivity (K), transmissivity (T), and the storage
coefficient (8) or specific yield for unconfined aquifer.

Hydraulic conductivity is defined as the rate at which water
moves through a porous media under a unit hydraulic gradient.
It is primarily dependent upon the porcosity and permeability
of the soil and the density and viscosity of the water.
However, not all water occupying pore spaces in a saturated
aquifer will be readily move through the aquifer. One
measure of the water-yielding ability of an aquifer is the
storage coefficient (S). The storage coefficient of an
aquifer is defined as the volume of water produced per unit
horizontal area by a unit drop in the water table level
(unconfined aquifers) or the piezometric surface (confined
aquifers). Another term indicative of the water yielding
capacity of an aquifer is its transmissivity or
transmissibility. The transmissivity of an aquifer is the
product of the hydraulic conductivity (K) in feet/day and the
gsaturated thickness (b) in feet, or :

T = Kb

The movement or yielding capabilities of the water-bearing
formation is important to understand aquifer characteristics.
It is necessary to obtain values for one or more of the
aquifer properties to determine these parameters. Various
techniques have been developed for obtaining values for these
properties or parameters.

The pumping test technique is generally used to evaluate the
hydraulic properties of agquifers. The results of this test



are used to predict well yields, position of water tables and
piezometric surfaces, and recharge rates of aquifers. Other
techniques, such as the auger-hole and slug test methods
(rate-of~rise or rate-of-fall techniques), have been
developed to measure the localized hydraulic conductivity (K)
of the soil profile in shallow ground water.

Pumped-Well Technique or Pumping Test

With the pumped-well technique, often called pumping test,
hydraulic properties of the aquifer are calculated by pumping
a well at a constant rate and observing the drawdown of the
piezometric surfaces or water table in observation wells at
some distance from the pumped well. Two types of tests are
used; the steady-state and the non-steady or transient-state
test. With the steady-state test, pumping is conducted for a
sufficient period of time for the water levels in the
observation wells to approach equilibrium. The equilibrium
drawdown then enables the calculation of transmissivity (T}.
Wwith the transient pumping tests, the change in water level
in the observation wells is measured in relation to time to
calculate the properties T and S.

Due to time constraints transient-state pumping tests are
more commonly used than steady-state tests. Certain
assumptions have to be made in calculating T and S from the
pumping-test data, such as whether the aquifer is homogeneous
or isotropic. 1In this study, only the transient-state method
was used. A Theis curve matching procedure was used to
evaluate T and S.

The transient flow differential equation developed by Theis
is:

s = Q W(u)/(4 T)

where: s = Drawdown of piezometric surface
Q = Pumping rate
W{u) = Well function = e¥ dy
and: Y
u = r2 s8/(4T%)
where: r Distance between the pumping and observation wells

nu

t time



Rearranging and taking logarithms of both equations yields:
log (8) = log (Q/4 T) + log W(u)
and:
log r2/t = log (4T/8) + log (u)

Given the above relationships, a logarithmic plot of s versus
r2/t and a log-log plot of W(u) versus u will be similar. A
match point is determined by superimposing these two plots.
Using the four coordinates of the match point and the above
equations, the transmissivity (T) and storage coefficient (S)
of the aquifer can then be determined.
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1.0 INTRODUCTION AND BACKGROUND

BP 0il Company retained Alton Geoscience, Inc. to conduct a
Phase III - Supplemental Site Investigation Study related to’
subsurface contamination at BP 0il Company Service Station
No. 11132, 3201 35th Avenue, Oakland, California. The site
location is shown in Fiqure 1, while a site plan is shown in
Figure 2.

1.1 Purpose and Scope

This Phase III - Supplemental Site Investigation Study was
performed to: (1) address the concerns of the California-
Regiopal Water Quality Control Board, San Francisco Bay
Region’ (RWQCB) and the Alameda County Department of 4
“Environmental Health (ACDEH)} regarding petroleum hydrocarbon
. contamination at the site; and (2) determine the extent pof
hydrocarbon concentrations in the subsurface soil and ground
water.

Alton Geoscience supervised and/or performed the following
tasks during this investigation:

1. Drilled three goil borings for conversion into offsite '
gREUnd Water Honitoring wells i

2. Collected and analyzed soil and ground water samples.
3. Analyzed field data and laboratory results.

4. Prepared this technical report presenting the
results, findings, and recommendations of the
investigation.

-

The results of these tasks provide the basis for evaluating
the remedial planning and feasibility study.

1.2 gite Degcription

The site is currently an operating BP Oil service station
located on the northeast corner of the intersection of
35th Avenue and Suter Street, Oakland, California. The
adjacent properties are residential and commercial
developments. The site is located at an elevation of
approximately 160 feet above mean sea level. The location
and layout of the underground storage tanks are shown in
Figure 2, Site Plan.

=A sénasitiveregeptors sirvey was conducted to identify nearby
anvironmental ‘elements and land uses that may be affected by



or. affect the subsurface. environment at the site. 'The
findings of the survey are as follows:'

o The properties adjacent to the site are a mixture of
residential and commercial developments. The site is
surrounded by residential property except to the
south across 35th+avenué’ where a Qaik” St“ s
located. The-Quik ‘Stop Has" underground gasollné“
storage tanK8 BUt“EHEFe 4ré no records of any ¥
uriduthorized release reported:”

o A review of RWQOCB files indicate that there are three
confirmed fuel releases within a 1/2-mile radius of
the site. Two of the confirmed releases are
upgradient of the site: These release are separated
from the site by Highway 580, a topographic low.

o There are no known municipal or private water supply
wells within a 1/2-mile radius of the site.

0o Peralta Creek is the nearest surface body of water
located approximately 500 feet north of the site;

o Allandale School is the nearest school, located
approximately 1,000 feet south of the site.

A copy of the sensitive receptors survey is presented in
Appendix A.

1.3 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
the former Mobil 0il service station. Monitoring and ¥
sampling of the wells, performed by KEI, detected
concentrations of total petroleum hydrocarbons (TPH} in both
MW-1 and MW-2 at concentrations up to 210 parts per millien
(ppm), (Alton Geoscience 1990 ).

On January 26 and February 1, 1990, as part of a qualitative?
shallow ground water survey,xAlton Geoscience superv1sed the
drilling of 10 soil’ borlngs ‘to various depths, ranging from?’
25 to 33 feet below grade. The borings were advanced.. mgg,i
feet beyond the depth at which ground water was encountered.
Following drilling, the borings were converted into tempofary
wells (TW-1 through TW-10) by: inserting clean,
2-inch-diameter, schedule 40 polyvinyl chloride (PVC) casing
with 0.020-inch slots. Ground water samples were collected
from each temporary well,: then the tempor@rngagéng was
removed from each boring, backfilled Wwith grout slurry and
capped with- asphalt.’ Additionally, ground water samples were
collected from the three existing monitoring wells.




VAL

The sample from Monitoring Well MW-1 contained 0.1 foot of
free product and Monitoring Well Mw-2 contained 0.05 foot.,
Samples from the other monitoring and temporary wells
contained concentrations of dissolved-phase total petroleum
hydrocarbons as gasoline (TPH-G) and benzene, toluene,
ethylbenzene and xylenes (BTEX) ranging from nondetectable
(ND) to 240,000 parts per billion (ppb), (Alton Geoscience,
1990).

On May 16, 1990, Alton Geoscience supervised the drilling of
two soil borings which were converted into.one \\
4-inch-diameter ground water monitoring well (MW-4) and one’

6 ifichudlameter recovery well (RW-l): On June 25, 1990, ///’
ton Geoscience supervised the drilling of three offsite

soil borings which were converted into 2-inch-diameter ground

water monitoring wells (MW-5, MW-6, and MW-7).

Laboratory analysis of water samples indicated TPH-G
concentrations ranging from nondetectable in Monitoring Wells
My-4, MW-6, and MW-7, to 140 and 280 ppb detectédi#h MW-3 and
MW.%, respectively. The laboratory analysis for BTEX in
Monitoring Wells MW-4, MW-6, and MW-7 indicated nondetectable
concentrations. However, the laboratory analysis indicated
5,3 “and 200 ppb of benzene in MW-3 and MW-$, respectively
(Alton Geoscience, 1990).

1.4 Reagional Geology and Hydrogeolody

The site is located approximately 160 feet above mean sea
level in Oakland, California (USGS Topographic Map, Oakland
East Quadrangle - 7.5 Minute Series) as shown in Figure 1.

The topography of the surrounding area is characterized by
rolling hills, gentle slopes, and broad valleys. Undivided
Quaternary deposits (QU) form the underling unit in this
region. The composition and physical properties of QU vary.
The QU unit consists predominantly of Temescal.Formation,
probably including covered or unrecognized San Antonio
Formation and gravel;, sand, and clay (Qg), as well as recent
alliivium and colluvium, and artificial fill. The site is
located in a 580-square-mile basin drained by the Guadalupe
River, and Alameda, Coyote, Redwood and San Francisquito
Creeks.

The water-bearing material is comprised of younger and older
alluvium. Regional surface and ground water flow in the
region is to the southwest, towards San Francisco Bay. The
nearest surface water drainage is Peralta Creek, about 500
feet north of the site. The water supply of the City of
Oakland is obtained from Pardee Dam, which receives water
from the Sierra snow melt.



2,0 FIELD METHODS

This investigation included the drilling of three soil
borings, as outlined in the drilling and sampling protocol
shown in Appendix B. The borings were used to install
Monitoring Wells MW-8, MW-9, and MW-10, following the design
and installation procedures shown in Appendix B.

2.1 $Seil Borings and Sampling

On January 31, 1991, prior to commencement of offsite
drilling activities, Ground Water Protection Ordinance Permit
No. 91057 was obtained from the Alameda County Flood Control
and Water Conservation District. Additionally, on

February 15, 1991, Street Excavation Permit Nos. 9100232 and
9100234 were obtained from the City of Oakland Department of
Public Works. Copies of the ground water protection
ordinance permit and street excavation permits are presented
in Appendix D.

On February 25 and 26, 1991, Alton Geoscience supervised the
drilling of three offsite soil borings (SB-8, SB-9, and
SB-10),.whikh were converted into ground water monitoring
wells (MW-8, MW-9, and MW-10). The borings were drilled
using an 8-inch-diameter, hollow-stem augers toc total depths
of approximately 35 to 40 feet below grade, respectively.

During drilling, soil samples were collected from the soil
borings at S5-foot intervals below grade and at significant
lithologic changes until the first ground water was
encountered at a depth of approximately 25 feet below grade
in each well.

Drilling activities were performed by Soils Exploration
Services, Inc. of Vacaville, California, using a high~torque
CME-55 drilling rig. The soil samples were collected using a
split-spoon sampler lined with brass tubes. The samples
recovered for laboratory analysis were covered with aluminum
foil, capped with polyurethane caps, wrapped with clear tape,
labeled, and placed immediately in an iced cooler. A
description of drilling procedures and soil sampling
protocol, and copies of boring logs, are presented in
Appendix B.

2.2 Ground Water Monitoring Well Construction

The soil borings were completed as Ground Water Monitoring
Wells MW-8, MW-9, and MW-10. The monitoring wells were
constructed of clean, 2-inch-diameter, flush-threaded,
Schedule 40 PVC blank casing and 0.020-inch, slotted casing
to a total depth of approximately 35 to 40 feet below grade.
Well installation procedures and construction details are
presented in Appendix B.



2.3 Monitoring Well Development and Sampling

Well development and sampling procedures were conducted in
accordance with the RWQCB and ACDEH guidelines. A
description of Alton Geoscience general field procedures for
well development and sampling is presented in Appendix C.

Monitoring wells were developed by removing approximately
47.7 gallons from MW-8, 23.2 gallons from MW-9, and 33
gallons from MW-10. Development of the monitoring wells was
conducted on March 6, 1991, Prior to well development, a
clear PVC bailer was used in each well to check for the
presence of floating product.

Prior to sampling of the wells on March 7, 1991, a minimum of
3 casing volumes of water was purged from each well. Water
samples were collected after stabilization of temperature,
pH, and conductivity readings in the purged water was
observed. Each well was observed for the presence of free
product and sheen. The water samples were decanted from a
bailer into clean containers. Samples were immediately
placed in an iced cooler prior to and during transportation
to a California-certified laboratory for analysis following
proper chain of custody procedures. Water sampling field
survey forms documenting field observations during well
development, purging, and sampling are presented in
Appendix C. Analytical methods, official laboratory reports
and chain of custody records are presented in Appendix E.

2.4 Ground Water Level Monitorindg and Surveying

Permanent reference marks at the top of each well casing of
Monitoring Wells MW-8, MW-9, and MW-10 were surveyed on April
5, 1991, to the nearest 0.01 foot in reference to Monitoring
Well MW-2 which has a top of casing elevation of 168.14 feet
above mean sea level. The purpose of the survey was to
determine the relative top of casing elevations of the
monitoring wells for use in calculating the ground water
elevation at each well. The water table elevation data is
used to estimate the general direction of ground water flow
and average hydraulic gradient beneath the site. The survey
data field notes are presented in Appendix D.

Ground water level monitoring and survey data collected on
April 5, 1991 is presented in Table 1. A ground water
elevation contour map based on interpretation of the
monitoring data is shown in Figure 3.

2.5 pquifer Analygis by Pumping Tegst

A pumping test was performed at the site on April 25, 199i.
The purpose of the test was to estimate aquifer parameters
which are used for remedial engineering design.



Prior to 1n1t1at1ng the pumping test, transducers were placed -
in the pumping well (RW-1) and two ‘cbservation wells (MW-1
and-MW-2). An Instrumentation Northwest TERRA 8 data logger
was programed to record readings from the transducers every

15 seconds for the first 30 minutes after pumping began,

every minute for the next 2 hours, and then every 2 minutes
for the duration of the test. Depth to water_ Measureménts

were taken every hour from MW-3, MW-4, MW-5, and’ MW-6 using

an electronic prgbe.

A 2-inch diameter, variable flow rate pump was submersed in
the well. The water was pumped into 55 gallion drums prior to
proper offsite disposal.

The test began at 10:13 a.m. onsApril 25, 1991. Flow rates
were measured using a stopwatch and a 5-gallon bucket marked
with 1/4-gallon increments. ' The flow rate was maintained at

QgQMQﬁllons per ute (GPM) to 1 GPM« Drawdown yas observed
MW=1 gnd MW=2 5 fter 20 m @gg gfipumplng,aand% n allsthe’ N
monitore ‘Wells within &a#H"h ﬁrﬁbf ‘the onset of the test.

'After approximately 8 hours of continuous pumping.5.5.feet of
drawdown had occurred in the pumping well, and:bet .0.27 .
and ;;38 feet of drawdown was recérded in the dEseIVatlon

wells. The pump was then turned off and removed from the

well. Ground water elevation readings continued after pump °
removal until ground water levels had recovered to

approximately the initial static water level.

3.0 ANALYTICAL METHODS

All laboratory analyses of soil and ground water samples were
performed by Superior Analytical Laboratories, Inc., a
California-certified analytical laboratory, using standard
test methods of the U.S. Environmental Protection Agency
(EPA) and the California Department of Health Services (DHS).
The laboratory reports and listing of the analytical methods
used are presented in Appendix E.

3.1 Soil Analysis

Soil samples from the three borings were analyzed for the
following constituents:

o TPH-G using EPA Methods 5030/8015
o BTEX constituents using EPA Methods 5030/8020
The results of the laboratory analyses of the soil samples

are presented in Table 2; the official laboratory reports and
chain of custody records are included in Appendix E.



3.2 Water Analysis

Ground water samples collected from all monitoring wells
except MW-1 and MW-2, which exhibited sheen, were analyzed
for the following constituents:

o TPH-G using EPA Methods 5030/8015
o BTEX constituents using EPA Methods 5030/8020

The results of the laboratory analyses of the ground water
samples are presented in Table 3; the official laboratory
reports and chain of custody records are included in
Appendix E.

4.0 SITE GEOLOGY AND HYDROGEOLOGY

A brief description of the pertinent information on the site
geology and hydrogeology is presented below.

4.1 gite Geology

A review of the boring logs generated during this phase, and
previous phases, of the investigation indicated that the
stratigraphy bengpth the site is relatively consistent.
Silty clay was the predominant soil type encountered
throughout each new boring to a depth of approximately 35 to'
40 feet below grade and is generally consigtent with the,
results of previous investigations-at the site. .

4.2 §Site Hydrogeology

As presented in Table 1, the depth togground water in MW-1 .
through MW-5 and MW-7 through MW-10, &s measured from the top
of casing on April 5, 1991, ranged from 12 to 18 feet below-
grade. The depth to water in MW-6 could not be obtained due
to the presence of an abandoned vehicle over the well box.
The depth to water was not measured in RW-1 due to the
presence of an oily substance on the water surface.

The ground water elevations as measured on April 5, 1991,
were used to develop the ground water elevation contour map
shown in Figure 3. The data indicates a southeasterly ground
water flow direction at the site, with an avérage hydraulic
gradient of approximately 0.003 foot per foot across the
site.




5.0 DISCUSSION OF RESULTS

The results of the field activities and laboratory analysis
of soil and ground water samples collected during this
investigation are presented in Tables 2 and 3, and are
discussed below.

5.1 $Soil

A total of 21 soil samples was collected, 9 of which were -
analyzed as part of this site investigation study to assess
the extent of subsurface soil contamination. The results are
discussed below.

o Laboratory analysis indicates low to nondetectable
levels of TPH~G and BTEX constituents detected in
soil samples collected from Soil Borings $B-8, SB-9,
and SB~10 at the 10.5 to 11.0 foot interval below
grade.

© The highest levels of TPH-G in the soil samples were
detected at 20.5 to 21.I“ eet. belbwigrade, with

levels ranging from 73%to~ 390 ppm.%
5.2 Ground Water —

Resulta of the field survey and laboratory analysis of the
ground water samples collected from the new and existing
monitoring wells were used to assess the extent of ground
water contamination. The results of the laboratory analysis
are discussed below and summarized in Table 3.

o Ground water samples collected from MW-1 and MW=2
exhibited sheen“dnd' wefe not analyzed. Recovery Well
RW-1 was not sampled due to the presence of an oil
substance on the water surface. Monitoring Well -6
was not sampled due to the presence of an abandoned
vehicle parked over the monitoring well,

o Laboratory analysis of ground water samples indicated
TPH-G concentrations ranging from nondetectable in
Monitoring Wells MwW-4, MW-5, and MW-7, with
concentrations of 400, 1,600, 2,700, and 7,100 ppb
detected in ground water samples collected from MW-3,
MW-10, MW-8, and MW-9, respectively.

o The laboratory analysis of ground water samples for -
benzene revealed concentrations ranging from
nondetectable in Monitoring Well MW-7 to 780 ppb
detected in MW-8.

o The laboratory analysis of ground water samples for .
toluene revealed concentrations ranglng from 0.9 ppb!
detected in MW-5 to 450 ppb detected in MW-§i



o The laboratory analysis of ground water gsamples
analyzed for ethylbenzene revealed concentrations
ranging from 0,7 ppb detected in MW-5 to 64 ppb .
detected in MWi§¥

© The laboratory analysis of ground water samples for
total xylenes revealed concentrations ranging from
1.6 ppb detected in MW-5 to 2,400 ppb detected in
MW"go 4

5.3 Analvsis of Aquifer Parameters by Pumping Test

As described in section 2.5, an aquifer pumping test, was
performed on well RW-l with six observation wells lokated
between 30 and 200 fééfyfrom the pumping well. After pumping
for about 8 hours, measurable drawdown was observed in all
the wells.

Storativity (S) and transmissivity (T) were calculated using
the computer program AQTESOLV, {Geraghty & Miller Modelling &
Group), based on the Theis (1935) solutions. Storagivity (S)
and transmissivity (T) values are indicated below:

Well ID s T (ft4/min)
MW-1 0.0027 0.239
MW-2 0.0030 0.276
MW-3 0.0032 0.221
MW-4 0.0013 0.302
MW-5 0.0011 0.966
MW-6 0.0026 0.348

These values will be used to calculate the parameters for the
design of the remediation system. A graphical representation
of the drawdown curve is presented in Appendix F.

6.0 FINDINGS AND CONCLUSIONS

The findings and conclusions of this site investigation study
are summarized below:
. &

o The concentrations of TPH-G and BTEX constituents
detected in the soil samples from the offsite soil
borings ranged from nondetectable tO‘\Z'- ) ,ﬁ The
adsorbed phase petroleum hydrocarbon consg tuents in
the soil extends offsite to the south.

o Samples from two of the monitoring wells (Mw-1 and
MW-2) exhibited free product and therefore were not’
sampled. Recovery Well RW-1 was not sampled due to
the presence of an oily substance.

o The shallow ground water beneath the site has been
impacted by free-floating and dissolved-phase



hydrocarbon constituents, the extent of which can be
defined generally to the north, east, and west of the
site.

4. The dissolved-phase hydrocarbon ;plume has migrated
offsite south of the property. This is consistent with
the general flow direction of the shallow ground water.

5. The average equilibrated depth to ground water in the
monitoring wells at the site is 15 feet below grade..

6. The ground water elevation contour map, developed from
the water level and survey data, indicates an overall
gsoutheasterly ground water fliow direction beneath the
site, with an average hydraulic gradient of
approximately 0.003 foot per foot.

7. Based on the pumping test data, the average
transmissivity, of the aquifer beneath the site was
calculated to be 0; 392 FE2/iii " The calculated average
hydraulic conductivity beneath the site was determined
to be 0.016 ft/mi. The average linear velocity of the

aquifer beneath the site was deterplned to be
approximately 4.80 X 10-3 ft/min.

8. Soil types encountered at the site during drilling
generally consisted of silty clays

9. There are no existing domestic water supply wells in

the immediate vicinity or within a 1/2-mile radius of
the site.

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

ALTON GEOSCIENRCE

ATFAT

Matthew A. Taylor
Staff Engineer

atthew opwood
Project Manager

etreig Wy hregas

Jefferey W. Wiegand, C.E.G. 331
Vice President
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TABLE 1
SURVEY AND WATER LEVEL MONITORING DATA
April 1991
Depth to Free Product Ground Water
Well Elevation Water Thickness Elevation
Number {Feet) {(Feet) (Feet) (Feet) *
MW-1 169.75 17.18 ———— 152.35
M2 168.14 15.64 ———— 152.50
MW-3 167.17 14.06 —_—— 153.11
MW-4 170.36 18.28 —_——— 152.08
MW=5 165.14 12.62 ———— 152.52
MW-6 165.40 * % —_—— *
MW7 167.61 17.82 ——— 149.78
MW-8 165.74 12.98 ———— 152.76
MW-9 166.20 13.42 - 152.78
MW-10 167.01 14.32 —_—— 152.69
RW-1 168.01 % % Kk * k% d k x
Note:

*

* k%

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.

MW-6 could not be accessed due to the presence of an
abandoned vehicle over the well.

Depth to water in the recovery well was not recorded due
to the presence of an oily substance.



TABLE 2
RESULTS OF
LABORATORY ANALYSIS OF SOIL SAMPLES
March 1991
Sample
Depth TPH~-G B T E X

Boring (ft) (Concentrations in Parts Per Million)
SB-8 10.5-11.0 ND<1 ND<0,003 0,004 ND<0.003 ND<0.003

20.5-21.0 390 L Y 16 6.7 37

25.5-26.0 ND<1 0.013 0.028 0.009 0.05
SB-9 10.5-11.0 ND<1} ND<0.003 0.004 ND<0.003 0.006

20.5-2100 1‘2_0 ’ 1'7 ' 7-1 1-7 11

25.5-26.0 130, 0.47 3.9 1.6 12
$B-10 10.5-11.0 ND<1 ND<0.003 0.007 ND<0.003 0.017

20.5-21.0 73 0,49 3.3 1.3 6.9

25,.5-26.0 i’ 0.41 0.009 0.007 0.019
Noteg:
TPH-G = Total Petroleum Hydrocarbons as Gasoline
B = Benzene
T = Toluene
E = Ethylbenzene
X = Total Xylenes

Not Detected at Method Detection Limit shown



TABLE 3
RESULTS OF
LABORATORY ANALYSIS OF GROUND WATER SAMPLES
Aprilulﬂso}oka
Monitoring TPH-G B T E X
Well (Concentrations. in Parts per Billion)
MW"']. * ) 7 * * * *
MWw=2 * . * . * . *
MW-3 400 69 22 6.1 57
MW-5 ND<50 = 17. 0.9 0.7 1.6
MW-6 *3 . kke *k * % & %
MW-7 ND<0.3 0.4 0.3 2.4
MW-8 780 450 64 310
MW-9 HRO0 220 4 2.4 2400
MW-10 ‘%@@@Q@ 120 190 32 230
Rw_l * %k * k% * %k * &k & &k
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 due to the presence of free
product
* = No sample colliected due to the presence of an
abandoned vehicle located over the well
*hok = The recovery well was not sampled due to the presence

of an oily substance



SENSITIVE RECEPTORS SURVEY
SITE SURVEY AND LITERATURE SEARCH

Client: B’D il Company Project No.: BO—OX/UO/
station No.: /// 32

Location: 3201 357H Ave. O«

City/State: Oaklcnk A

1. Provide answers to the following questions:

A. Is there a public water supply well
within 2500 feet? N M
If Yes, Distance —  ft.
B. 1Is there a private water supply well
within 1000 feet? Y/N M
I1f Yes, Distance — ft,
¢c. 1s there a subway within 1000 feet? Y/N M
I1f Yes, Distance — ft,
D. Is there a basement within 1000 feet? Y/N %
If Yes, Distance -— ft.
E. Is there a school within 1000 feet? Y/N e 5
If Yes, Distance [ooo ft.
F. 1Is there a surface body of water
within 1000 feet? Y/N Jes
If Yes, Distance seo ft,
Name , PerciiAa Creek

I1. Describe type of local water supply.

Public: X

-
- Suppliers Name: ECast Bay Moaicipel Water District
- Suppliers Source: _ Sierfa  Snew Mel7 Pardee DParm
- Distance to Site: ’

Private:




III.

Iv.

vII

VIiI.

SENSITIVE RECEPTORS SURVEY

SITE SURVEY AND LITERATURE SEARCH

Distance to

Page 2

Nearest Adjacent Properties:

Residential So ft.

Commercial oo ft.

Industrial i

Hospital /1, 000ft,

School { /}//m‘/‘ Je. fc}\w’ ) Jooo ft.
Name

Aquifer Classification, if avallable.

Class 1 -

Class 1II

Class III

Spectal Ground Waters
Irreplaceable Drinking Water
Source

Ecologically Vital

Current and Potential
Drinking Water Sources

Not Potential Source of
Drinking Water X

Describe observation wells, 1f any.

Number

/!

Free Product? Y/N ycs

Signature of Preparer: Q2%25”77%i ;22;42_,,

Date: B N

Sketch of Site



| BORINGNO.
ALTON GEOSCIENCE, Inc. PROJECT NO. __30-081-01 _ DATE DRILLED_2-25-91
LgG OF EXPLORATORY CLIENT __BP Oif Company
BORING . LOCATION _ 3201 35th Ave, Qakland o
LOGGED BY _M.Taylor  APPROVED BY M. Hopwood| MW
FIELD SKETCH OF BORING LOCATION Page 1 of 2
DRILLING METHOD __Hollow stem auger HOLE DIAM.___ 8"
SAMPLER TYPE _ Modified split spoon
CASING DATA _ See well construction details
TOP OF CASING ELEVATHON _165.74' DRILLER  Soils Exploration Services, Inc.
- A
& O WATER LEVEL
te |5y " EM 4l pate
- S EEF: EZS 3
33 |Gl3 | 4258 |B|EmE
& St e gSEy ] DESCRIPTION
Christy Box _
-0 =~ 10" Concrete
-2
-4
G GRAVELLY SILT: green, damp, hard, low plasticity
51325 | g
" 2
. 8 sch, 40
I PVC B 111
10 Casing
74411 et : . . -
12 ML! SANDY SILT: greenish brown, damp, very stiff, low plasticity, gravelly
- 14 - ¢/ -----------------------------------------------
5,14,16 16 / SILTY CLAY: brownish green, damp, very stiff, low to medium plasticity, with
[ fine sand
- 18 "
20
2,6,10 .{: Same, becomaes moist, stiff, medium plasticity, with medium sand
- 22 CL
24| o X
sch. 40 :: Same, becomes brown, moist 1o wet, very stiff, medium plasticity
59,12 * 26 pvc 7 2 o7
i 0.020"
- 28] Slot
30
3.9.14 32 Same, becomes brownish green, wet, with medium sand and gravel
34




ALTON GEOSCIENCE, Inc. PROJECTNO._ 30-081-01 _ DATE DRILLED2/25/81 | "o NGiNO.
LOG OF EXPLORATORY CLIENT __BP Oil Company 58-8
BORING .%, LOCATION __3201 35th Ave., Oakland WELLNO.

FIELD SKETCH OF BORING LOCATION

LOGGED BY _ M.Taylor _ APPROVED BY M. Hopwood Mw-8

Page 2 of 2

DRILLING METHOD __Hollow stem auger HOLE DIAM.___ 8"
SAMPLER TYPE __Maodified split spoon

CASING DATA _See well construction detail

Portiand Cement_
Sand #3 Lonestar

Bentonite Pellets

TOP OF CASING ELEVATION _165.74" DRILLER _Soils Exiplorations Services, Inc.
o« 8 WATER LEVEL
B e |2l & g % W 4| oate
$olele] W JEES o] 8 TTme
28 |3|% dg3% |8]|¢
@ o 569 3 DESCRIPTION
I o
7,11,14 % SILTY CLAY: brown, wet, very stiff, medium 1o high plasticity, with medium sand
% and gravel
11,20, % Same, becomes maist to wet, hard, medium plasticity
20 <
BORING TERMINATED AT 41.5 FEET BELOW GRADE
- 44
- 46
- 48
. 50
- 52
- 54
L 56
L 58
- 60

HEl Sample
m Driven interval
3Z  Water level ancountered during drilling




ALTON GEOSCIENCE, Inc.
LOG OF EXPLORATORY
BORING

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION 166.20

SAMPLER TYPE Modified split spoon

| BoRnGNO.

PROJECTNO. _ 30-081-01 _ DATE DRILLED_2-26-91

CLIENT __BP Oil Company SB-9

LOCATION _ 3201 35th Ave, Oakland WELLNO.

LOGGED BY _M.Taylor  APPROVED BY M. Hopwood ] ~ MW-9
Page 1 of 2

DRILLING METHOD _ Hollow stem auger HOLE DIAM.__ 8"

CASING DATA See well construction details

DRILLER Soils Exploration Services , inc.

u: 3 WATER LEVEL
B =12 ul = o " 4] oare
a &
32 | =13 & 3T & | gl_nMe
a & 18]l=x Eas
cle ¥963 |~ DESCRIPTION
n Christy Box
=~ 6" Asphalt {street)
-2
- 4
6.11,14 * 6 SANDY SILT: reddish brown, damp, very stiff, low plasticity, with gravel
s | 2 ML
i sch. 40
- 10 PVQ Same, becomes brown, no gravel
45,13 ;_ Casing
-12 q ¢
Ly
L 14 3 - ?’/ -----------------------------------------------
512,14 16 SILTY CLAY: brown with gresn streaks, moist, very stiff, medium plasticity
- 18
20
2,6,9 . R=§ Same, becomes moist to wet, stiff
- 22 FEF cL
B _‘
24l > E
sch. 40 [ Same, bacomes brown, wet to saturated, very stiif
5,8,10 - 261 pvc T X 26
- 0.020" |
- 28]  Slot :
30
3,510 32 Same, becomes saturated, stiff, with fine to medium sand
a4 End Cap |




ALTON GEOSCIENCE, Inc. PROJECT NO. _30-081-01 __ DATE DRILLED 2/26/91 HORRIGRO.
LOG OF EXPLORATORY CLIENT __BP Oil Company SB-9
BORING .% LOCATION _ 3201 35th Ave., Oakland WELL NO.

LOGGED BY __ M. Taylor  APPROVED BY M. Hopwood Mw-9

FIELD SKETCH OF BORING LOCATION Page 2 of 2

DRILLING METHOD _Hollow stemauger  HOLEDIAM.__ 8"
SAMPLER TYPE __Modified split spoon

CASING DATA _See well construction detaii

TOP OF CASING ELEVATION _166.20' DRILLER _Soils Exlplorations Services, Inc.

WATER LEVEL

DATE

s
=
S e
&

BLOWS PER
FOLTIN)
CGI{PPM)

DESCRIPTION

ORBORING
GLOGURE
usce

DEPFTH
WELL
CONSTRUCTIONR

HH saveie

6,12,17 L 36 ‘ CL 7/ SILTY CLAY: reddish brown, saturated to wet, very stiff, medium plasticity

18 BORING TERMINATED AT 36.5 FEET BELOW GRADE

40
[ 42
[ 44
| 46
. 48
[ 50
[ 52
- 54
| 56
| 58
L 60

Portland Coement Wl Sample
+34  Sand #3 Lonestar E{] Driven interval
Bentonits Pellsts 2. Water level encountered during drilling




BORING NO.
ALTON GEOSCIENCE, Inc. PROJECT NO. _ 90-081-01 _ DATE DRILLED_2-27-01
LOG OF EXPLORATORY SLENT . BP Ol Comman 88-10
BORING A LOCATION __3201 35th Ave, Oakiand WELLNO.
LOGGED BY _M. Taylor  APPROVED BY M. Hopwood MW-10
FIELD SKETCH OF BORING LOCATION Page 1 of 2
DRILLING METHOD _ Hollow stem auger HOLE DIAM,__ 8"

TOP OF CASING ELEVATION _ 167.01"

SAMPLER TYPE _Modified split spoon
CASING DATA _ See well construction detalls
ORILLER Soils Exploration Services , Inc.

4
61217 g
6

614,17 Casing

12
14
710,14 #15
18
20
48,13 i
[ 22
24
sch, 40
aste| gl ouc
- | o020
- 28]  Siot
11,19, 20
25 "

34| End Cap

« 3 WATER LEVEL
& g |Z 4l & g = |_DATE
% 5 %‘ 2| i E g 8| g1 _mme
a S| & S IS DESCRIPTION
Christy Box .
-0 ~E 10" Concrete
L2

SILTY CLAY: tan, damp, very stiff, low plasticity, with gravel

Same, becomes tan to brown

Same, becomes brown with green streaks, moist, medium plasticity, with gravel

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

SANDY CLAY: brownish white, wet to saturated, very stiff, low to medium
plasticity, with slight gravel

Samse, baecomaes brown, wet, hard, medium plasticity, with slight gravel




BORING

ALTON GEOSCIENCE, Inc.

PROJECT NO. _30-081-01 DATE DRILLED 2/27/91

BORING NO.
SB-10

LOG OF EXPLORATORY % CLIENT __BP Oif Company
A LOCATION _3201 35t Ave., Oaklan

WELL NO.

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION __167.01"

LOGGED BY _ M. Taylor  APPROVED BY M. Hopwood MW-10

Page 2 of 2

DRILLING METHOD _Hollow stem auger HOLE DIAM.__8" .

SAMPLER TYPE __Modified spfit spoon

CASING DATA _See well construction detail

DRILLER Soils Exlplorations Services, Inc.
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BORING TERMINATED AT 36.5 FEET BELOW GRADE

Portland Cemant

Sand #3 Lonestar
Bentonite Pellats
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D:I Driven interval
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ALTON GEOSCIENCE, INC
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AQUIFER TESTING AND ANALYSIS

The analysis of aquifer characteristics for the purpose of
estimating the fate and transport characteristics of
contaminants in ground water involves several steps. The
first step is the exploratory stage, using surface and
subsurface geological and geophysical techniques to define
the water-bearing formation. Next is the evaluation stage to
determine the hydrogeologic parameters and physical
characteristics of the aquifer necessary for the proper
design and construction of recovery or extraction wells, and
for the control of contaminant migration. The last step is
the confirmation stage to optimize the design and operation
of each well for the management and remediation of ground
water.

{teral Revi | Basis of Analysi

The hydraulic properties of agquifers and unsaturated soil
materials that define the rate of water movement into,
through, and out of subsurface materials, and its effect on
the piezometric surfaces or water tables, are hydraulic
conductivity (K}, transmissivity (T), and the storage
coefficient (S) or specific yield for unconfined aqguifer.

Hydraulic conductivity is defined as the rate at which water
moves through a porous media under a unit hydraulic gradient.
It is primarily dependent upon the porosity and permeability
of the soil and the density and viscosity of the water.
However, not all water occupying pore spaces in a saturated
aquifer will be readily move through the aquifer. One
measure of the water-yielding ability of an aquifer is the
storage coefficient (S). The storage coefficient of an
aquifer is defined as the volume of water produced per unit
horizontal area by a unit drop in the water table level
(unconfined aquifers) or the piezometric surface (confined
aquifers). Another term indicative of the water yielding
capacity of an aquifer is its transmissivity or
transmissibility. The transmissivity of an aquifer is the
product of the hydraulic conductivity (K) in feet/day and the
saturated thickness (b} in feet, or :

T = Kb

The movement or yielding capabilities of the water-bearing
formation is important to understand aquifer characteristics.
It is necessary to obtain values for one or more of the
aquifer properties to determine these parameters. Various
techniques have been developed for obtaining values for these
properties or parameters.

The pumping test technique is generally used to evaluate the
hydraulic properties of aquifers. The results of this test



are used to predict well yields, position of water tables and
plezometric surfaces, and recharge rates of aquifers. Other
techniques, such as the auger-hole and slug test methods
(rate-of-rise or rate-of-fall techniques), have been
developed to measure the localized hydraulic conductivity (K)
of the soil profile in shallow ground water.

Pumped-Well Technique or Pumping Test

With the pumped-well technique, often called pumping test,
hydraulic properties of the aquifer are calculated by pumping
a well at a constant rate and observing the drawdown of the
piezometric surfaces or water table in observation wells at
some distance from the pumped well. Two types of tests are
used; the steady-state and the non~steady or transient-sgtate
test. With the steady-state test, pumping is conducted for a
sufficient period of time for the water levels in the
observation wells to approach equilibrium. The equilibrium
drawdown then enables the calculation of transmissivity (T).
With the transient pumping tests, the change in water level
in the observation wells is measured in relation to time to
calculate the properties T and S.

Due to time constraints transient-state pumping tests are
more commonly used than steady-state tests. Certain
assumptions have to be made in calculating T and § from the
pumping-test data, such as whether the aquifer is homogeneous
or isotropic. 1In this study, only the transient-state method
was used. A Theis curve matching procedure was used to
evaluate T and S.

The transient flow differential equation developed by Theis
is:

8 = Q W(u)/(4 T}

where: 8 = Drawdown of piezometric surface

Q Pumping rate
W(u) = Well function = g=¥ dy
and: !
u = r? S/(4Tt)
where: r = Distance between the pumping and observation wells

t time



Rearranging and taking logarithms of both equations yields:
log (s8) = log (Q/4 T) + log W(u)
and:
log r2/t = log (47/5) + log (u)

Given the above relationships, a logarithmic plot of s versus
r2/t and a log-log plot of W(u) versus u will be similar. A
match point is determined by superimposing these two plots.
Using the four coordinates of the match point and the above
equations, the transmissivity (T) and storage coefficient (S)
of the aquifer can then be determined.
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