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1.0 INTRODUCTION AND BACKGROUND

BP 0il Company retained Alton Geoscience to conduct a Phase
III - Supplemental Site Investigation Study related to
subsurface contamination at BP 0il Company Service Station
No. 11133, 2220 98th Avenue, Oakland, California. The site
location is shown in Figure 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
Regional Water Quality Control Board, San Francisco Bay
Region (RWQCB) and the Alameda County Department of
Environmental Health (ACDEH) regarding petroleum hydrocarbon
constituents in the subsurface soil and ground water.

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

1. Drilled four soil borings for conversion into two
onsite and two 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 developing a
remedial plan and implementing a feasibility study.

1.2 Site Degcription

The site is currently an operating BP 0il service station
located on the southeast corner of the intersection of
98th Avenue and Bancroft Avenue, Oakland, California. The
site is located at an elevation of approximately 40 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:

® The properties adjacent to the site are a mixture of
residential and institutional developments. The site



is surrounded by single and multi-family homes to the
east, southeast, and west.

@ 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, and the third site is located
directly across the street (cross-gradient) to the
north of the site.

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

@ San Leandro Creek is the nearest surface body of
water, located approximately 8 miles south of the
gite.

@ E. Morris Cox Elementary School is the nearest
school, located approximately 1,000 feet west of the
site.

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

1.3 Project Background

In June 1987, three underground gasoline storage tanks were
removed from the site. Soil samples were collected from the
soil below the tank excavation. Analysis of the soil samples
indicated total petroleum hydrocarbons (TPH) at levels
ranging from 12 to 420 parts per million (ppm). In May 1988,
a consultant was retained by Mobil 0il Corporation to install
three monitoring wells (MW-1, MW-2, and MW-3) to assess
ground water quality.

On January 24 and 25, 1990, Alton Geoscience completed a
gualitative shallow water survey which included the drilling
of eight soil borings to various depths, ranging from 16 to
35 feet below grade, depending on subsurface conditions.
Following drilling, the borings were converted into temporary
wells (TW-1 through TW-8) by inserting clean,
2-inch-diameter, Schedule 40 polyvinyl chloride (PVC) casing
with 0.020-inch slots, and subsequently sampled.
Additionally, the existing monitoring wells were monitore
and sampled.

Monitoring Well MW-1 and Temporary Well TW-4 contained 0.2
foot of free-product. Analysis of samples from the other
monitoring and temporary wells indicated that they contained
levels of dissolved-phase TPH as gasoline (TPH-G) and
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benzene, toluene, ethylbenzene, and total xylenes (BTEX)
ranging from nondetectable (ND} to 470,000 parts per billion

(ppb) .
On May 17, 1990, Alton Geoscience supervised the drilling of

two onsite soil borings which were converted into one I 3R
2-inch~diameter ground water monitoring well (AW-1l) and one e 7 +

6-inch-diameter recovery well (RW-1).
On June 5 and 6, 1990, Alton Geoscience supervised the

drilling of three offsite soil borings which were converted

into three 2-inch-diameter ground water monitoring wells (w2, 1§47

(AW-2, AW-3, and AW-4). %%b€g’y“' 'y £
- ‘w 2 X8

To control the migration of free-floating product,
approximately 100 gallons of product/water was pumped from
Recovery Well RW-1 during pump test activity. The fluid was
pumped into two 55-gallon D.O.T. approved drums, then sealed,
and labeled.

1.4 Regional Geology and Hydrogeology

The site is located approximately 40 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
broad valleys and gentle slopes. The underlying unit in this
region is Undivided Quaternary deposits (QU). The QU unit's
composition and physical properties vary. The unit consists
predominantly of Temescal Formation, which probably includes
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
Guadalupe River and Alameda, Coyote, Redwood, and San
Francisquito Creeks. The water-bearing material is comprised
of younger and older alluvium. The nearest surface water
drainage is San Leandro Creek, approximately 1-1/4 miles to
the south, which drains into San Leandro Bay. Regional
surface and ground water flow in the region is to the
southwest, towards San Francisco Bay. 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 investigative work included the drilling of four soil
borings, as outlined in the drilling and sampling protocol




shown in Appendix B. The borings were used for the
installation of Monitoring Wells AW-5, AW-6, AW-7, and AW-8,
following the design and installation procedures shown in
Appendix B.

2.1 Secil Borings and Sampling

On February 5, 1991, prior to commencement of drilling
activities, Ground Water Protection Ordinance Permit

No. 91058 was obtained from the Alameda County Flood Control
and Water Conservation District. On February 15, 1991,
Street Excavation Permit Nos. 9100231 and 9100233 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 C.

Oon February 27 and 28, 1991, Alton Geoscience supervised the
drilling of two onsite and two offsite soil borings. The twot+'ywrg
onsite soil borings, SBA-5 and SBA-6, were converted into
4-inch-diameter ground water Monitoring Wells AW-5 and AW-6. ulﬂdﬁb
The two onsite soil borings were drilled using

10-inch~diameter, hollow-stem augers to total depths of
approximately 46.5 and 35.5 feet below grade, respectively.

The two offsite soil borings, SBA-7 and SBA-8, were converted

into 2-inch-diameter ground water Monitoring Wells AW-7 and

AW-8. The borings were drilled using an 8-inch-diameter,
hollow-stem auger to total depths of 35.5 and 40.5 feet below

grade, respectively. During drilling, soil samples were

collected from the soil borings at S5-foot intervals.

Drilling activities were performed by Soils Exploration
Services of Vacaville, California, using a 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 wrapped with aluminum foil, capped
with polyurethane caps, labeled, wrapped with clear tape, 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 AW-5, AW-6, AW-7, and AW-8. Monitoring Wells AW-5 and
AW-6 were constructed of clean, 4-inch-~diameter,
flush-threaded, Schedule 40 PVC blank casing and 0.020-inch
slotted casing to total depths of approximately 45 to 35 feet
below grade, respectively. Monitoring Wella AW-7 and AW-8
were constructed of clean, 2-inch-diameter, flush-threaded,
Schedule 40 PVC blank casing and 0.020-inch slotted casing to
total depths of approximately 35 and 40 feet below grade,




respectively. 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 D.

Monitoring wells were developed by removing approximately 47
gallons of ground water from AW-5, 24 gallons from AW-6, 12
gallons from AW-7, and 15 gallons from AW-8. Development of
the monitoring wells was conducted on March 7, 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 8, 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 of 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 Monitoring and Surveying

Monitoring Wells AW-5, AW-6, AW-7, AW-8 were surveyed on
April 5, 1991, to the nearest 0.01 foot. Monitoring Well
AW-1 was used as a reference elevation (benchmark) for
Monitoring Wells AW-5 and AW-6. Monitoring Wells AW-2 and
AW-4 were used as reference elevations (benchmarks) for

Monitoring Wells AW-7 and AW-8, respectively. 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. Ground water level monitoring and survey data
collected on April 5, 1991 is presented in Table 1. The
survey data field notes are presented in Appendix D.

A ground water elevation contour map based on interpretation
of the monitoring data is shown in Figure 3.




2.5 paquifer Analysis by Pumping Test "‘//%/7/

A pumping test was performed at the site on April 26, 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 (AW-1
and MW-3). An instrumentation Northwest TERRA 8 data logger
was programmed 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-1, MW-2, AW-2, AW-4, AW-5,
AW-6, and AW-7 using an electronic probe.

A 2-inch-diameter, variable flow rate pump was submersed in
the well. The water was pumped into a 6000-gallon steel tank
prior to proper offsite disposal.

The test began at 11:19 a.m. on April 26, 1991. Flow rates
were measured using a stopwatch and a 5-gallon bucket marked
with 0.25 gallon increments. The flow rate was maintained at
0.75 GPM to 0.9 GPM. Drawdown was cbserved in AW-1 after

7.5 hours of pumping. No drawdown was observed in any of the
other wells.

After approximately 9.5 hours of continuous pumping, 12 feet
of drawdown had occurred in the pumping well, and 0.1 feet of
drawdown was recorded in AW-1. 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 chain of custody records, laboratory reports and listing
of the analytical methods used are presented in Appendix E.




3.1 Soil Analysis

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

e TPH-G using EPA Methods 5030/8015
e 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 W¥Hater Analysis

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

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

The presence of sheen was observed in Monitoring Well MW-1.
Recovery Well RW-1 was not accessible. 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 EYDROGEOCLOGY

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

4.1 Site Geology

A review of the boring logs generated during this phase, and
previous phases of the investigation indicates that the
stratigraphy beneath the site is relatively consistent.
Silty clay was encountered in each boring in the first 10 to
15 feet below grade. Silty sand was encountered in each
boring at depths ranging from 15 to 30 feet below grade.
Silty clay was again encountered in the last 10 feet of each
boring. This observation was generally consistent with the
results of the previous investigations at the site.




4.2 Site Hvdrodgeology

As presented in Table 1, the depth to ground water in all
wells ranged from 16.62 to 26.68 feet below grade, indicating
the presence of multiple water-bearing zones.

The ground water elevations for Monitoring Wells AW-1 through

AW-8, as measured on April 5, 1991, were used to develop the

ground water elevation contour map shown in Figure 3.

Monitoring Well MW-1 was not used in developing the ground 1
water elevation contour map due to the presence of free .
product. Ground water level readings for Monitoring Wells nﬁ~®ﬂﬂdwn
MW-2 and MW-3 were not used in developing the ground water WM
elevation contour map due to .anomalous water level readings.

The data indicates an overall southerly ground water flow

direction at the site, with an average hydraulic gradient of
approximately 0.08 foot per foot across the site.

5.0 DISCUSSION OF RESULTS

The results of the field activities and laboratory analysis
of so0il and ground water samples collected during this
investigation are presented in Tables 2 and 3, and are
discussed below.

5.1 Sodl

A total of 33 soil samples was collected, of which 12 were
analyzed as part of this site investigation study to assess
the extent of subsurface soil contamination. The results are
discussed below.

® Laboratory analysis indicates nondetectable levels of
TPH-G in all soil samples collected.

@ The highest concentrations of BTEX constituents in
the soil samples were detected in Soil Boring SBA-6,
(AW~-6), at 10.5 to 11.0 feet below grade. Laboratory
analysis of Benzene, toluene, ethylbenzene, and total
Xylenes detected in soil samples SBA-6 at 10.5 to
11.0 feet below grade, indicates levels of 0.091,
0.022, 0.008, and 0.040 ppm, respectively.

5.2 Ground Water

Results of the field survey and laboratory analysis of 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 are summarized in Table 3.




@ During the sampling event on March 8, 1991,
free-floating product was encountered in Monitoring
Well Mw-1.

e Recovery Well RW-1 was not accessible. Q»&g,?

e Laboratory analysis of ground water samples
collected from the monitoring wells indicated TPH-G
concentrations ranging from nondetectable in
Monitoring Wells MW-2, MW-3, AW-2, and AW-7, to
110,000 ppb detected in AW-4.

] Laboratory analysis of ground water sample analyzed
for benzene revealed concentrations ranging from
nondetectable in Monitoring Wells MW-3 and AW-2 to
40,000 ppb in Monitoring Well AW-4.

® Laboratory analysis of ground water sample analyzed
for toluene revealed concentrations ranging from
nondetectable in Monitoring Wells MW-3 and AW-2 to
13,000 ppb in Monitoring Well AW-4.

® Laboratory analysis of ground water sample analyzed
for ethylbenzene revealed concentrations ranging
from nondetectable in Monitoring Wells MW-2, MW-3
AW-2, and AW-7 to 2,000 ppb in Monitoring Well AW-4.

® Laboratory analysis of ground water sample analyzed
for total xylenes revealed concentrations ranging
from nondetectable in Monitoring Wells MW-2, MW-3
AW-2, and AW-7 to 5,500 ppb in Monitoring Well AW-4.

5.3 QAnalysis of Aquifer Parameters by Pumping Test

As described in Section 2.5, an aquifer pumping test was
performed on Recovery Well RW-1 with nine observation wells
located between 35 and 135 feet from the pumping well. After
pumping for about 9.5 hours, measurable drawdown was observed
in aw-1.

Using the computer program AQTESOLV, (Geraghty & Miller
Modeling Group), based on the Theis (1935} solutions,
storativity (S) and transmissivity (T) were calculated as
follows:

Well ID S T _(ft2/min)
AW-1 0.3493 0.1491

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 (N‘i’

The findings and conclusions of this site investigation stud 6
are summarized below: \

® The concentrations of TPH-G and BTEX constituents ';gf;
detected in the soil samples from the borings onsite

ranged from nondetectable to very low. The extent of

petroleum hydrocarbon constituents in the soil is

limited onsite to the northeast portion of the

service station. The hydrocarbon constituents

detected in AW-3 appear to be from an offsite source.

@ The shallow ground water beneath the site has been
impacted by free-floating product. The free-floating
product is localized onsite in the vicinity of
Monitoring Well MW-1 and Recovery Well RW-l.-L—AUﬁ-l

@ The results of the sampling event indicate the
continued presence of dissolved-phase petroleum
hydrocarbon constituents onsite and offsite.

e Soil types encountered at the site during drilling
generally consisted of silty clay, sandy silt, and
silty sand.

Depth to ground water ranged from 16.62 feet to
26.68 feet below grade, indicating the presence of
two distinct water bearing zones. Monitoring Wells
MW-2 and MW-3 appear to intercept a perched water
zone.

® The ground water elevation contour map, developed
from the water level and survey data, indicates an
overall southerly ground water flow direction beneath
the site, with an average hydraulic gradient of
approximately 0.08 foot per foot across the site.

® There are no documented existing domestic water

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

10




7. There are no documented 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.

ALTON GEOSCIENCE

A Ty —
Matthew A. Taylor
Staff Engineer

Matthew ézizood
Project Manager

Of+treny WesgesS

Jeffery Weigand, CEG 331
Vice President
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Source: U.S.G.S. Map, San Leandro, Califomia
Quadrangle 7.5 minute Series.
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TABLE 1

SURVEY AND WATER LEVEL MONITORING DATA

Aprid 24991 -

Well Well Depth to Free Product Ground Water
Number Elevation Water Thickness Elevation

(Feet )* {Feet) (Feet) (Feet)*
MW-1 37.33 * & * % k%
MW-2 36.36 l6.62 —_—— 19.74
MW-3 37.40 17.84 ——— 19.56
AW-1 3g8.99 25.44 - 13.55
AW-2 37.69 22,36 ——— 15.33
AW-3 40.00 23.90 e 16.10
AW-4 39.96 25.12 - 14.84
AW-5 39.35 25.48 ——— 13.87
AW-6 37.95 22.48 —— 15.47
AW-7 38.17 23.38 ———— 14.79
AW-8 41.74 26.68 ———— 15.06
RW=1 38.60 * % %k XX * k%

Note:

*» Elevation in feet relative to a common datum (AW-3) with
an assumed elevation of 40.00 feet above mean sea level,
as measured on July 5, 1990 by Alton Geoscience.
Monitoring Wells AW-1, AW-2, and AW-4 were used as
reference bench marks for survey performed April 5, 1991.

** Depth to water not recorded due to the presence of free
product.

*** Recovery Well RW-1 was not accessible.

Depth to water levels were measured on April 5, 1391,
prior to surveying the wells.




TABLE 2
RESULTS OF
LABORATORY ANALYSIS OF ‘ST ENSEEES:
April 1991
Sample
Depth TPH-G B T E X
Boring (Feet) (Concentrations in Parts Per Million)
SBA-5 10.5-11.0 ND<1 0.016 ND<,003 ND<.003 ND<.003
(AW-5) 20.5-21.0 ND<1 0.020 ND<.003 0.007 0.008
SBA-6 10.5-11.0 ND<1 0.091 0.022 0.008 0.040
25.5-26.0 ND<1 0.005 0.010 ND<,003 0.0066
SBA-7 10.5-11.0 ND<1 ND<.003 WND<.003 ND<.003 ND<.003
25,5-26.0 ND<1 ©ND<.003 ©NKD<.003 KD<.003 ND<.003

SBA-8 10.5-11.0 ND<1 ND<,003 ND<.003 ND<.003 ND<,.003
(AW-8) 20.5-21.0 ND<1l ND<.003 ND<.003 ND<,.003 ND<.003

Noteg:

TPH-G = Total petroleum hydrocarbons as gasoline

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total xylenes

ND = Not detected at method detection limit shown




l TABLE 3
RESULTS OF
l LABORATORY ANALYSIS OF GROURD WATER SAMPLES
April 1991
I Monitoring TPH-G B T E X
Well (Concentrations in Parts per Billion)
l Mw_l * *® * * *
I MW-2 ND<50 0.6 0.9 ND<0.3 ND<0.3
MwW-3 ND<50 ND<0.3 ND<0.3 ND<{.3 ND<0.3
H‘Jr/‘_’_“.“
I AW-1 4,100 @o 69 100 83
AW-2 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
rpavo.
I AW-3 5,200 Luu ) 450 95 310
AW-4 110,000 {\_4!1,0111‘.9 13,000 2,000 5,500
l AW-5 420 ( In 7.5 20 68
I AW-6 1,100 ( 80): 19 1.4 230
l AW-8 80 1.9 2.2 0.5 1.3
RW-1 * ok & % * * & * k&
. Noteg:
TPH-G = Total petroleum hydrocarbons as gasoline
I B = Benzene
T = Toluene
B = Ethylbenzene
I X = Total xylenes
ND = Not detected at method detection limit
(refer to Appendix D, Official Laboratory Reports)
I * = No sample collected due to the presence of free-
floating product
L = RW-1 was not accessible - no sample was collected




APPENDIX A

SENSITIVE RECEPTORS SURVEY




SENSITIVE RECEPTORS SURVEY
SITE SURVEY AND LITERATURE SEARCH

Client: sz O/ Cﬂmfux Project No.; S0-0&80 -0/

Station No.: ///.3.3
Location: 2220 TE8TH AVe

City/State: Oa K/ﬁn/{ CA

I. Provide answers to the following questions:

A. 1Is there a public water supply well
within 2500 feet? yn Mo
If Yes, Distance — ft.
B. Is there a private water supply well Y
within 1000 feet? Y/N o
If Yes, Distance — ft.
C. 1Is there a subway within 1000 feet? y/N MO
If Yes, Distance — ft.
D. 1Is there a basement within 1000 feet? Y/N MO
If Yes, Dilstance — ft.
E. Is there a school within 1000 feet? Y/N YeSs
If Yes, Distance ft.
F. 1Is there a surface body of water
within 1000 feet? Y/N Mo
If Yes, Distance —— ft.
Name

11. Describe type of local water supply.

Public: X
7

- Suppliers Name: &ir ey Muaceitt Wider disTrm i
- Suppliers Source: S/ errA Mo Mc)T |  PaRDIEE  2Am
- Distance to Site:

Private:




SENSITIVE RECEPTORS SURVEY
SITE SURVEY AND LITERATURE SEARCH

Page 2

ITI. Distance to Nearest Adjacent Properties:

Residential . ~ 50 ft.

Commercial — ft.

Industrial -— ft.

Hospital . /3,200 ft.

School ( é-‘ Marecs Cdx’ ff{mr‘t}) .
MName

IV. Aquifer Classification, if available.

Class I - Special Ground Waters
- Irreplaceable Drinking Water
Source
- Ecologically Vital
Class I1 - Current and Potentlal
Drinking Water Sources
Not Potential Source of
Drinking Water X

Class III

V. Describe observation wells, if any.

Number /1

Free Product? Y/N ¥e 5

vI. Signature of Preparer: j;?2%£§%§?7*?<;2§;/2—r—~
Date: Q- RO -7/

VII. 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.

1111 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 scil 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 l.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 so0il 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.

Monitori 11 1lati |_const tion 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 1-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. _ 20-080-01 _ DATE DRILLED_2-27-91
LOG OF EXPLORATORY CLIENT _ BP Gil Company SBA-5
BORING F LOCATION _2201 96th Ave, Oakland WELL HO
LOGGED BY M. Taylor _ APPROVED BY M. Hopwood AW-5
FIELD SKETGH OF BORING LOGATION Page 1 of 2
DRILLING METHOD _ Hollow stem auger HOLE DIAM.__ 10°

SAMPLER TYPE _Modified split spoon
CASING DATA Seoe well construction details

TOP OF CASING ELEVATION 39.35" DRILLER Soils Exploration Services , Inc.
. & WATER LEVEL 26.00° 25.48'
E £ g Wl = Se. % DATE /T 4/5/91

= e
= 8| I EE DESCRIPTION
Christy Box
0 ~E 1= Asphalt
-2
- 4
15,9 *_ 6 | o SILTY CLAY: brown, damp, stiff, medium plasticity
- sch. 40
s | pvc
L Casing
4,10, *_ e Same, becomes very stiff
15
- 12
L 14
3.4.6 *- 16 Same, becomes moist, stift
- 18
2,2,4 2 ' SILTY SAND: black to brownish green, moist, firm, low plasticity
L 50 :
24|
: Same, becomes brownish green, we, stiff
28| St
3.8.11 *- ! Same, becomes very stiff, low 1o medium plasticity
- 32 :
34




ALTON GEOSCIENCE, Inc. PROJECTNO. 30-080-01  DATE DRILLED 2/27/91 BORNGND.
LOG OF EXPLORATORY GLENT BP Ofl Comoany | seas
BORING ‘%, LOCATION __2201 98th Ave., Oakland WELLNO.

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION 9935

LOGGED BY _M. Taylor  APPROVED BY M. Hopwood AW-5
Page 2 of 2

DRILLING METHOD _Hollow stem auger HOLE DIAM.___10”

SAMPLER TYPE __Moditied split spogn
CASING DATA _See well construction detail
DRILLER Soils Exiplorations Services, Inc.

o S WATER LEVEL 26.00" 25.48'
S e |E|wl 2 g 2y % DATE TRETRE | 4591
HEE £ oy oyt T
5 § 5= 4 a§§§ § & [_TIME 2:00 pm 1:00 pm
el B IGO0 = DESCRIPTION
4,7.12 *‘ 36 G=2 SILTY SAND: brown, wet, very stiff, medium plastichy
40 =
3,48 =5 SILTY CLAY: light brown, wet to moist, stifl, medium to high plasticity
42 g=1%
47,9 46 End Cap” [ Same, becomes moist, very stiff
L 48 BORING TERMINATED AT 46.5 FEET BELOW GRADE
- 50
- 52
- 54
56
- 58
- 60
m Portland Cement Bl Sample
Sand #3 Lonestar ED Driven interval
Bentonite Pellets 52 Water lovel encountered during drilling




ALTON GEOSCIENCE, Inc.

BORING '\

LOG OF EXPLORATORY

FIELD SKETCGH OF BORING LOCATION

TOP OF CASING ELEVATION 37.95'

BORING NO.

PROJECT NO. 30-080-01  DATE DRILLED 2-28-91

CLIENT _ BP Oil Company SBA-6

LOCATION _ 2201 96th Ave, Oakland WELL NO.

LOGGED BY _M.Taylor  APPROVED BY M. Hopwood| ~ AW-6
Page 1 of 2

DRILLING METHOD _ Hollow stem auger HOLE DIAM.___10°

SAMPLER TYPE _ Modified split spoon
CASING DATA See well construction details
DRILLER Soils Exploration Services |, Inc.

3 & WATER LEVEL 25.00' 22.48'
£ g ul = 92, o [_DaTE 2/28/91 .
% N = & _,E§§ § g TIME 10:00 am 110 pm
88 |83 g d % xS
o gocs |5 DESCRIPTION
Christy Box
0 =~ 2" Asphaht
-2
L4
335 8 SILTY CLAY: brown, damp, firm, low to medium piasticity
- C
-8
I &
3.6,10 * 10 m‘m Same, bacomes stift medium plasticity
12| Casing
- 14 B R R
23,6 16 . il SANDY SILT: brown, moist, stiff, medium plasticity
- 18 e 4
20 BE i _ : \ .
3,010 | 8= % 1§i|  SILTY SAND: brown, moist, very stiff, madium plasticity
| 22 :: -ASM :
s 25 i i
- 24 A=A
3,58 - 26| 4 B ii| Same, bocomes waet, stifl
- sch. 40 . 0
- 28 PVC i M H
0.020° L8 . H NS
] I & =
4.7.11 52 SILTY GLAY: brown, wet, very stiff, medium plasticity, with sand
32 2 Cc
End Cap [




ALTON GEQSCIENCE, Inc. PROJECT NO. 30-080-01  DATE DRILLED 2/28/91 o2
BORING .i LOCATION _ 2201 98th Ave., Oakland WELL NO.
LOGGED BY _ M. Taylor _ APPROVED BY M. Hopwood AW-8

FIELD SKETCH OF BORING LOCATION Page 2 of 2

DRILLING METHOD _Hollow stem auger  _HOLE DIAM._10°
SAMPLER TYPE _ Modified split spoon
CASING DATA _See well construction detail

TOP OF CASING ELEVATION _37.9%" DRILLER Soils ExIpiorations Services, Inc.
i ] WATER LEVEL 25.00" 22 48’
g [£|uyl & 5%, o | DATE “2r2em 4/5/01
£E |=(z| W EES |.|% : .
§ == 225 S| & TIME 10:00 am 1:10 pm
& g Eﬁ 1) 5 o 2 >
XSO0 DESCRIPTION
4,712 ﬂ. 36 4 CL ,yfﬂ SILTY CLAY: brown, wet, very stiff, medium plasticity, with some sand
: 38 BORING TERMINATED AT 36.5 FEET BELOW GRADE
- 40
- 42
- 44
- 46
- 48
- 50
- 52
- 54
- 56
- 58
- 60
u Portland Cemant Bl Sample
Sand #3 Lonestar ED Driven interval
Bentonite Pellets 52  Water lovel encountered during drilling




ALTON GEOSCIENCE, Inc.

LOG OF EXPLORATORY

BORING

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION _38.17'

SAMPLER TYPE _ Moditied

split spoon

BORING NO.
PROJECT NO. __30-080-01  DATE DRILLED 3-1-91
CLIENT __BP il Company SBA-7
LOCATION _ 2201 98th Ave, Oakland WELL NO.
LOGGED BY M. Taylor _ APPROVED BY M. Hopwood| ~ AW-7
Page 1 of 2
DRILLING METHOD _ Hollow stem auger HOLE DIAM.__ 8"

CASING DATA See well construction details

DRILLER Soils Exploration Services , Inc.

: - g WATER LEVEL 28.00" 23.38"
€ uw 2w 4l pate 3191 415091
% % % g E a%g% § E TIME 11:00 am 1:20 pm
a o|w T 3 DESCRIPTION
Sl —
] . 5 Y Grass [Top Soil) Median
= %
L4
3.9,13 *_ 8 % SILTY CLAY: brown, damp, very stiff, low to medium plasticity
10| EYC // o
6 ' » '
15,1 'Elr *_ Casing % Sama, becomes hard, low plasticity, with gravel
- 12
. .
6,10,11 16 SANDY SILT: brown, maist, very stiff, low plasticity, with gravel
1 :
L B A R L
6,12,16 “ //é SILTY CLAY: light brown, moist, very stiff, low plasticity, with fine sand
L 22 i
: 24 o g
4,68 *- 26 :‘;h % Same, becomas brown, moist to wet, stiff, medium plasticity
- PVG /
S % 2 20
24,5 P % Same, becomes saturated, stiff, low to madium plasticity, with sand
32
/
o] E9C %




ALTON GEOSCIENCE, Inc.

LOG OF EXPLORATORY
BORING

PROJECT NO.

30-080-01
CLIENT _BP Oil Company

DATE DRILLED 3/1/91

LOCATION __2201 96th Ave., Ozlland

FIELD SKETCH OF BORING LOCATION

TOP OF CASING ELEVATION 38.17'

LOGGED BY __ M. Taylor _ APPROVED BY M. Hopwood

BORING NO.
SBA-7

WELL NO.
AW-7

Page 2 of 2

CASING DATA _See well construction detail
DRILLER Soils Exiplorations Services, Inc.

DRILLING METHOD _ Hollow stem auger HOLE DIAM. 8"
SAMPLER TYPE _ Modified split spoen

- 3 WATER LEVEL 28.00' 23.38'
XA W E %’2 g 4| DATE 31791 4/5/91
(78
§ % % ; A -‘“gg § g TIME 11:00 am 1:20 pm
e R 48z3 |5 DESCRIPTION
2,4,6 # 36 i |cL % SILTY CLAY: brown, saturated, stiff, medium plasticity, with some sand
: 38 BORING TERMINATED AT 36.5 FEET BELOW GRADE
- 40
L 42
- 44
- 46
- 48
- 50
- 52
- 54
- 56
- 58
- 60
- Portiand Comeant Bl Sample
Sand #3 Lonestar D:I Driven interval
Bentonite Pellsts SZ Wator level encountered during drilling




TOP OF CASING ELEVATION _41.74'

BORING NO.
ALTON GEOSCIENCE, inc. PROJECT NO. __30-080-01 _ DATE DRILLED 2-28-91
EBORIG ‘% LOCATION _2201 96th Ave, Oakland ViEL 0.
LOGGED BY M. Taylor _ APPROVED BY M. Hopwwod AW-8
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 detailg
DRILLER Soils Exploration Services , Inc.

5 3 WATER LEVEL 27.00° 26.68'
s E g ul = g g » 1| Date 2/28/91 475/91
5 § g 5 E HEEE § E TIME 3:00 pm 1:30 pm
© g8y |S DESCRIPTION
Bax
i 0 2" Asphalt(Street)
-2
- 4
5.8,12 6 SILTY CLAY: brown, damp, very stiff, medium plasticity
i 2
"8 | sch. 40
= wc -----------------------------------------------
10 cag}rq i i . ., ,
598,12 SILTY SAND: light brown, damp, very stiff, medium plasticity, with some gravel
- 12
- 14
a3,7.12 *. 16 Same, becomes moist, no gravel
- 18
20 $ame, becomes brown, moist to wet
58,11 o : ______ .
- 22
-24] o
7.13,18 28] pve SAND: brown, moist to wat, vary stiff, fine to medium grain
0.020° o
28| Slot
30
3,6,10 P
32 SILTY SAND: brown, wet, very stifl, low plasticity
34




ALTON GEOSCIENCE, Inc. PROJECTNO. __30-080-01_ DATE DRILLED2281 | Lo o
LOG OF EXPLORATORY GUENT BP Ol Company SBAS
BORING .& LOCATION __2201 98th Ave., Oakland WELL NO.
LOGGED BY __ M. Taylor __ APPROVED BY M. Hopwood AW-8

FIELD SKETGH OF BORING LOCATION 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 _41.74' DRILLER Soils Exiplorations Services, Inc.
i 3 WATER LEVEL 27.00° 26.68'
w E g y gl & % w 3| _patE 2/28/91 /5001
§ 5‘ 1L 8 Eﬁﬂg 3 i |_TME 23:00 pm 1:30 pm
il K K I RE DESGRIPTION
5,8.11 SILTY CLAY: brown, wet, very stiff, medium plasticity

4,89 Same, becomes saturated, low plasticity, with some fine sand

BORING TERMINATED AT 41.5 FEET BELOW GRADE

- Porttand Cemant Bl Sample
Wil Sand #3 Lonestar m Driven interval
Bentonite Pellats SZ  Water leval ancotintered during drilling

-l N EE S IR EE T WS B B B B BN S R B T E e
31




APPENDIXC
PERMITS



ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE &

[GROUNDWATER PROTECTION

PLEASANTON, CALIFORNIA 94566

DINANCE PERMIT APP

{415) 484-2600

ATION

aMlend c A

ol
F Q) ,} Clﬂffﬂ)

Address2 868 Proskc 7 Br

]glon OF PROJECT 2220 98+b Avenve

Phorne 276 ¢31/ 0733

Renc he Cordeva Zlp ?5é 70
APPL ICANT
A’T.ON GfO.f‘ckr'enc_q_J Tnc.

Address/000 [uinet + Ave. ™ AsPhone §rr- 681 /582

'iy Coyncerd Zlp 94/ 52 0
E OF PROJECT

well Construction

Geotechnical Investigation

athodic Protection General
ater Supply Contemlnatlon
Monltoring X ¥Wall Destruction
SED WATER SUPPLY WELL USE
stle ___ IndusiTial Other x
iﬂclpal . Irrlgattion
LL ING METHOD:
Mud Rotary Alr Rotary Auger X

'Io Other

ORILLER'S LiceNsE . C =57 S 326%¢

PROJECTS

Orill Hole Dlamater 2 In. Max Imum

Casing Dlaneter 2 In. Depth “'O ft.

Surface Sea! Depth /5 f+. Number 3

GEOTECHNICAL PROJECTS

Kumbsar of Borlings Max I mum

Hole Dlameter In. Depth f+.
TIMATED STARTING DATE 2-28 -1

IMATED COMPLET ION DATE 2~ ] -~ 9y

PERMIT NUMBER

{3

FOR OFF ICE U]

91058

LOCATION NUMBER

| hereby agree to comply with all requirements of this

'-nlf and Alsmeda County Ordinance No. 73-68,

Approved

F:cnﬁzlsﬁ'%,ﬁ/‘;éﬁ pete /= 3O = 9/

PERMIT CONDITIONS

Circied Permit Raquirements Apply

GENERAL

2,

3.

A permlt appllication should be submitted so es to
arrlve at the Zone 7 office flwe days prilor to
proposed starting date.

Submlt to Zone 7 within 60 days efter completion
of permitted work the origlnal Department of
Water Resources Water Well Drillers Report or
equivalent for well projects, or drllling logs
and location sketch for geotechnlcal projects.
Pormit Is wvold 1f project not begun within 90
days of approval date.

WATER WELLS, INCLUDING PIEZOMETERS

2.

GEOTECHNICAL .

Minimum surface seal thickness Is two Inckes of
cement grout placed by tremle.

Minimum seal depth fs 50 feet for municlpal and
Industrial wells or 20 feet for domestic and
Irrigation wells unless a tesser depth |Is
speclally s&pproved. Minlwum seal depth for
monltoring wells 1s the maxImum depth practicable
or 20 feet.

Backfll]l bore hole with compacted cut-

+ings or heavy bentonite and upper two feet with com-

pacted

materlial, In areas of known or suspected

contamination, tremied cement grout shatl be used in
ptace of compacted cuttings.

CATHODIC,

FItl hole above anode zoma wlth concrete

placed by tremle,

WELL DESTRUCTION.

See attached.

Date 31 Jan 91

Wyman Hon
121589




VOID NLESS EXTENSION GRANTED
DIRECTOR OF PUBLIC e g ol ey
proximate Sta N vl ' A

&R I et - iL

1 Approximate Co

CITY INSPECTOR'S REPORT
BACKFILL PAVING

'Size of Cut: Sq, Ft. ______ Inches

P = Iy Usmg i < A Rt [ AL M _ ; i S | Peveoty  Type
\“‘\-I-?"t""l-:l'h-'ﬂil-'f'_-::"t‘l‘.“.- E F"{ 2 iy | ' tadl st R iy Bili No.,
LT L T, A g X7 LN oy e * AL
i Kbk me i o i e o foasat T permir e [ | S Backfil
J "i,“;.";i'."?ﬁ'"f"-'}'-:?-'*:‘ ey N CEyS SN - v g ’ - e Paving
s L + e

AR T R e " Lo o e § bl Paving insp
Call Tolt Froo; 8006422444 - Tatic Striping Repiaced

“APPROVED

) ':'I i




T, W WA E_ R R ORRUTTOFUAKERNgT e S

PERMIT TO EXCAVATE IN STREETS
OR OTHER WORK AS mﬂﬁﬂ

_mm?ﬂﬂﬂfffmn SE&. J‘jﬁf  J

OWNER/BUILDER

-

; BANC RoF T
OeATIoN OF worReR AR D F8TA AVE

“ T

(Street or Address)

PERMISSION TO EXCAVATE IN THE PUBLIC RIGHT-OF-WAY 1S HEREBY GRANTED TO:

L ~
APPLIGANT ool = & YA 2t a

"
» & VY Ce

(Specity)

j' : e y al

ADDRESS = & !

TYPE OF WORK:

NATURE OF WORK:

8 peemill subjects e applicent to & civil penalty of not mone than S500K

Prolaasions Codn).

O 1 am exampl under Set

Gigruure

'S COMPENSATION

WORKER

.o N .
A lesas

i

?*“ﬂ#-'xq.l 0023 |

l’: L & A e i J_J V(I’.'-1. [ ia't_ A muE.: ?ﬂq #-5‘1192 ’-3' B Exctj 135.“
' . : Mha: Taeln : .- —.—M——
GAS ELECTRIC. WATER TELEPHONE_____ CABLE TV. m_megw' bt 4 nFHmﬂsE 'DIIIII S .m
s Tty droe oL Eoowd b To sy el LY RN R, =5 . O O
| ety affirm (il | i swsmpt from the Contmetor's Licenss Law for the following maeson  PERMIT VOID 90 DAYS UN ‘w i E w
{Soc TOI1S. Business and Professionn Code: Asy city or county which mquims & parmil B'fDlHECTDHQFHﬂw E {]?-u,[?u % |
fo conatruct, sliar improve, demalish, or repaic any stroctuns, prior 1o it's msuance, slso - M‘E‘z f,z'f Complation
ﬁl-lllllhlmnh-“.nrMEMIIID!UIlWMMIMhhlwmmm Approximate Starting Date 3 ] 30 7/ 27 l!'
o tha prowisions of (he mcior's Licenss Law B (commancing with |mita DATE~ =14
of Givializn 3 of The Busivesa and Prolsasions Cods, or thal ho is axsmpl themirom and Apprees Completion Dale CITY INSPECTOR'S REPORT
iiva basts fod the alisged sxsmption. Amy violation of Section TOO1S by sty applicant for  HOLIDAY RESTRICTION . = \/ 3
{1 NOV — 1 JAN) " WYES NO_ RACKFILL AaANG
[ 1, &8 cownver of the proparty, or my employees with wages as thalr sols compenastion, uuﬁnmﬂu"mt‘_‘w Initisis
will do this work, gnd the structure is not intended or oftersd for sals (Sec. 7004, Business ([FAM — BAM [ 4PM = BPM) : YES HO
and Prodessions Code Th Contracior's License Law dose nol apply o an owner ol proparty o TE b Hours
who bulids Of Improves. tharon, and who does such work himssli o though his own DATE STREET LAST RESURFACED DATE Dats
O B e e e s st wi SPECIAL PAVING DETAIL REQURED  VE3 N0 34— | concre
hawe the burten ol proving thal he did not bultd of improve for the pumcss of ssle)
L1 i oo i 24-HOUR EMERGENGY Asphait
. propany, am exempt from the eabs requirments of the sbove dus PHONE NUMBER
nlfmmmm“m saln (1) s I www iri mmm IT NOT 24 HOUR
will ba porfommed pror 1o | harve aa In tha P o e T2 Mo Eﬁ" 'hE “ ouT ' i IE
Vo complation of The work, mnd (4) | have not clilmed exsmption in this subdivision on mom Talephonezm-aﬁﬁﬂFoﬂy-elchtMHOURSBEFOHEAchLmﬂm W"'fﬁ't S4. FL ____ Inches
{han two Biructumes mom than once during ny inme-mer pariod. (Sec, T(44. Business and b ’
] 1, a5 cwniar of tha progeny, am axchushely contracting with licenssd contmecios o oon- ATTENTIOMN . 5
mﬁmmummmummhmmmwmm ¥
doos not apply 16 BN owner of pecperty who builds or improves (Nenson, and who contects Staie law requlres that contrmoiodowner call Barvion Alert two work
for much projects with & contrectonsl oanmed pumuant & the Contraciors Licenas Law). Ing disys balom 1o hawe utiiitiss koceied. Thin
. B&PG for this reason w ey securd an Inquiry R -
e Call Toll Froa BO0-542-2444 mﬁwﬂj ’i : T
e S T

| nereby alfirm thai | have a cerlificate of consent 1o eell-Insurs, or @ cenificate of Workers’
Compaensation Insurance, of a certified copy themeof (Sec 3800, Lab C).

Ay CompersTATE COMB, 1AL .
[ Centifled copy ia herety fumished.

U certified copy

ng inspection dept.

'. ‘EHE’P 1§ 19U

aaction need not be complsted If the permit Is for one hundred dollars ($100) o leza)

1 certify thet In the perfarmance of The wark for which il pammil | issued, | shull nol smploy
wmlnwmwwmhm-muhwwm
of Califomia

Signature Daim

NOTICE T APPLICAMT 11, alver making s Cortificais of Exemption, you should become
Compansation

subject ko iha Worken' of the Labor Code, you muat torthwiln
Imply wilh such prowsions of this pemilt ahall be desmed reoked.

lwmmimlﬁdﬂ
Saction TOO0 of Divislon the




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 purged 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 prioxr 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 1l-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.




ALTCN GECSCIENCE, INC

1170 Burnelt Ave., Ste. S

Concord, CA 94520

JCB NUMBER 30-0¢0=0"

D, Bure

TECHNICIAN

Jo8 LOCATION__OF} LA~ OATE D / 7,/ §/
PUMPOUT DATE OF LAST PUMPOUT: WEATHER! s
] vYes | TIME:
CJ NO : COMMENTS
(Notes, conditions, etc)
HOLD cuT LEVEL
FROO.
EPTHTO DEPTHTO TOTAL DEPTH
wews | Poiier | pROOUCT ““%NESS DEPTH | TOPUMP
& HW"S 25.64 3“{,0}
dow-6 |24.02 3390
Ngw-7 12513 33.43
’fﬁw—g’ 24,10 3q.00

L6

-
B B R E b BN B B EE_
~3

2l e




ALTON GEOSCIENCE, INC.
Well Development snd
Water Sampling Flekd Survey

sl

Wwell: 2w~ S ~ sampling Team: _,.D"BU"%_L

Well Development Method: M\

Sampling Method: .

Project $ S0-680-0/ Sita:s _(P) “/0 , Date: 3/ 7/?/

Describe Equipment Decontamination Before Sampling: gég?é@v—#

Well Development/ Well Sampling Dats
Total Well Water level

Depth: 34.0) feet Time: Before Pumping: 2667
Water Casing Dlameter Volume

2-inch 4-inch Yolume EFactor £o Purge
.32 teet x 0.16 b, X®, H 7

Depth Purging From: feet. Time Purging Begins:

E

Notes on Initial Discharge:

XDo

Iime Yolume pH Conductivity I Notes
636 9.4 LS9 §.50 0.9 LT DEowr

‘39 9. . S.rq . W 77
‘6""74'7 % 7Z. @'52 ) 7
£iSS 37 & 17 . ] 7-50 6 0.4 LA /
Zi¢9 ¥ .92 .50 60. S o T
Time Fleld Parameter Measurement Begins:

Rep #1 Rep 2 Rep 4

pPH
Conductivity -

Temperature (F)

Rep #3
Presample Collection Gallons Purged: i /7
Time Sample Collection Begins: —

Time Sample Collection Ends: A7

My
~J

Total Gallons Purged:

Comments: a//élgo"” ﬁ;f/?f— w/.x-:a. M




ALTON GEOSCIENCE, INC.
Woelil Development and
Weler Sampling Fleid Survey

Project §.30-0K0-0iSite: _ B"fa . Date: 3/7/%/
Well: S w/ —( ~ Sampling Team: _ O fEU;_’_ﬁ

Well Development Method: ng{

Sampling Method:

L

Describe Equipmaent Decontamination Before Sampling: //?a-d @

Wel Devsiopment/ Well Sampiing Data

Total Well Hater level

Depth: 33. D feet Time: Before Pumping: 24. LY. L2
Water Casing Dlameter Volume
Column 2=-inch Yolume Factor fa Purge
9.29_ teet x 0.16 @ 6O /0 A,
Depth Purging From: feet. Time Purging Begins:
Notes on Initial Discharge:
X{o0
Time  VYolume pi Conductivity I Notes
6.1 /2 .95 4.50 £1l.¢ LT Dlpur
£12f £ :7-70 E.za 537.9 "\ Fij
- T 36
¥ q
—£2
Time Fleld Parameter Measurement Begins:

Rep 11 Rep #2 Rep #3 Rep 4
pH — — -
Conductivity ‘

Temperature (F)

Presample Collection Gallons Purged: > 4

Time Sample Collection Begins: —&
—~

Time Sample Collection Ends:

Total Gallons Purged:

Comments:? ’l\/-_pff_,@/a/ @@;/7424/,%/4/7( 6,57




ALTON GEQSCIENCE, INC,
Well Development and

Water Sampling Flekd Survey
Project #.30-0%0-01 site: __'3-"9 _pate: ) 7/ 9!
- =7
Well: KBWw~"/ - Sampling Team: _ 2 ) BU’:?—/

Well Development Method:

Sampling Method: .

Describe Equipment Decontamination Before Sampling: ‘g% Py DI o

Well Davelopment/ Wel Sampiing Data

Total Well Water level

Depth: 33,43 feet Time: Before Pumping: 2.5.7 3
Water Casing Diameter Volume
Column 2-inch 4-inch Yolume Factor to Purge

7.7 teer x(0.16) o065 |- Z /O 12

Depth Purging From: feet, Time Purging Begins:

Notes on Initial Discharge:

X100
Time  Yolume pi Conductivity I Hotes
.S.‘z‘? 24‘! ,3& f?._% 62.2— Lﬁ&wﬁ, b o u
£ 379 i, & K .52 Gl-9 W amr2id
EI?Z ZZ .70 , 75 2.0 iy T,
g 43 q,6 . 1€ ZeS3 e/ - Z L ‘¢
S5 12 L YS &£:51 el v i
Time Field Parameter Measurement Begins:

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

Presample Collection Gallons Purged: 12

Time Sample Collection Begins: ~AZ—

Time Sample Collection Ends: <>
)} 2-

Total Gallons Purged:

Comments:




ALTOR GEOSCIENCE, INC. -
Woell Development and
Weter Sampling Fleid Survey

Project #. J0-0p-0/ site: _ ﬁ;*’a ., Date: 3/ 2/9/
- w aa ll

Well: IQW‘"« . Sampling Team: _ z 2 ;EUr.—#,‘[_

Well Development Method: ML

Sampling Method: .
' e e
Describe Equipment Decontamination Before Sampling: //%&M

Wefl Development/ Well Sampiing Data

Total Well Water level
Depth:37.0p feet Time: Before Pumping: 27.20
Water Casing Diameter Volume
Column 2-inch 4-inch Yolume Eactor Lo Rurge
7.9 teet x@ 0.65 /-5 o S
Depth Purging From: feet. Time Purqging Begins:

Notes on Initial Discharge:
X100

Iime Yolume pH Conduct ivity I Notes

H'so _3 7.99 /0. 50 Y. 3 LT Dfran/Sr¢7y
B.52 & .72 Jﬁ'..;__l ¢ 2.0 N 777
E_;QD < .50 g. %/ S. (SN ry

s .65 12 7. 3% G .C5 ﬁ - =

g D 15 7. %6 ST &2 N . ‘

Time Fileld Parameter Measurement Begins:

Bep B Rep #2 Rep #3 Rep #4
pH —_—— —_— —_—
Conductivity
Temperature (F)

Presample Collection Gallons Puxged: /5
Time Sample Collection Begins: >

Time Sample Collection Ends:

il

Total Gallons Purged:

Comments:




ALTCN GECSCIENCE, INC

1170 Burnett Ave,, Ste. S

Concard, CA 94520

'recumcuw_ﬂj vre’

JCB NUMBER 30 "0590 ~o/

1
i
i
|

NN

] s08 LocATION OAL L 17 "/Q DATE 3/ S,// z/
Et]mpour DATE OF LAST PUMPOUT: WEATHER: S/ 7
o | TIME: COMMENTS
(3 _No (Notes, condtions, eic.)
HOW | cut LEVEL
OEPTH PROO. TOTAL | DEPTH
wew s | OETHD0 pnongT TH%“ESS OEPTH | TOPUMP
mw~3 | 23500 3/.0/
Aw-§ b(L.SO .30
Au- Y 2.4 1] 32.23
w-1.|20.70 33.99
AW -3 125.50 3¢.73
Aw-s |27.62 12.97
AW~ 6 24,53 33.9]
1“5"'”"7,];{5-71 32.13
gu-g L. 99 39.9¢
T |13 2829
kW mw-l Heo FiF
s wWEY
RW THE chP
D o7 (Coms
oFF
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ALiun asoJolioni i, 1ING,
Waeil Cevelopment snd

Weter Sampling Fleid Survey
Project B 30-07p-0/ Site: ?’fa . Date: 3_/52/54/
Fd
Well: AHw-| Sampling Team: _ / > BU{C—J/
Well Development Method: NS Y2

Sampling Method: L Cj?EAJQLQ

Describe Equipment Decontamination Before Bmpunq:?;;#g, M

Wal Development/ Well Sampiing Data

Total Well Hater level
Depth: 3%.50 feet Time: - Before Pumplng:lé-fo
Water Casing Diameter Volume

2-inch 4-inch Yolume Factor  ta Purge

Column
J.4  teet «Cone oes /T ¢/ 7.8

Depth Purging From: feet. Time Purging Begins:

Notes on Initial Discharge:

YL
Time Yolume pH Conductivity b 4 Notes
J2130 1.5 € /?Z_- ge 9.5 C/EPP
'2!'3 s » ? ’ LAY £
7z 7.5 G. 89 Lo f 9222,2' WL T phow
12 97 £ .95 bI% 7Z-¢ 2 ”
12:80 7.9 6.9 7.9 7 3.9 0 77

pH
Conductivity
Temperature (F)

Rep #1.  Rep #2 Rep #3 . Rep #4

Presample Collection Gallons Purged: 7.5

Time Sample Collection Begins: 12:6L
Time Sample Collection Ends: y 2465
Total Gallons Purged: ff

Comments:




Al WY DUV LIS, 11V,
Welil Devetopment snd
Water Sampling Fleld Survey

Project $30-90-9 site: _ Z’"/ﬂ . Date: 3/57/‘&/
weil: AW ~2_ Sampling Team: @ 73’-’"‘:'-’/

Well Development Method: U//?

il L4

Sampling Method: éiga4/6i1;

Daescribe Equipment Decontamination Before Sampling: ;ZM 44.«4@/

Wael Deveiopment/ Well Sampfing Dats

Total Well HWater level

Depth: 32.22 feet Time: Before Pumping: 2 9.£9
Water Casing Diameter Volume
Column 2-inch 4-inch VYolume Eactor f£a Purge
/(2,5'3 feet x 0.65 /,6 (7/ 7
Depth Purging From: feet. Time Purging Begins:

Notes on Initial Discharge:

3;/90
Iime Yolume pH I Notes
2.00 2-5 7 7755 6%.0 \N /f
1.05 12 ‘2'73 9 é,o A\ s/
2,99 346 7.6 ‘/;g ¢/ ‘A 4
2.0 155 7 £7.3 W\ 2z
Time Fleld Parameter Measurement Begins:

Rep 81 Bep #2 Rep #3 Rep 84
pH — - -
Conductivity

Temperature (F)

NJ

Presample Collection Gallons Purged:

N
\-.
-

Time Sample Collection Begins:

N
~
S

Time Sample Collection Ends:

Total Gallons Purged:

Comments:




L e - ALY S LY alar N e L NN
Well Development and
Water Sampiing Flakd Survey

Project #.0-0¥09/ site: _ 73’)0 _ Datae: ‘3/,?‘_‘ G|
well: #W~- 35 Sampling Team: _ Q ?L(_r‘&‘//

Well Development Method: /A
A

Sampling Method: ) M

Describe Equipment Decontamination Before Sampling: 7;’?«4 f'—‘r-d-ao/

WeR Development/ Well Sampling Data

Total Well | Water level
Depth: d5. /35 feet Time: Before Pumping: 2550
Water Casing Diameter Volume
Column 2-inch 4-inch Yolume- Factor f£o Rurge
93 feet x .16 0.65 / S | 7 é
Depth Purging From: feet, Time Purging Begins:
Notes on Initial Discharge:
Y100

Iime Yolume pH Conductjvity I Notes
3.3 /) ?,[%_ /12.5% %) CIERR

’ 5 7.9 7, .'Z" -IT’.D-l — G ‘j T L4
g2 L3 _ Y ZZ . L £6.S v 77
ST TV '%—% 10, ¢& ég.g‘ L7 54LxT
3Tqé ‘ 4 {0, -é_ . N ’/

Time Field Parameter Measurement Begins:

Bep #1 . Rep 2 Rep 83 Rep 4

pH

Conductivity

Temperature (F)

Presample Collection Gallons Purged: é
Time Sample Collection Begins! :3;50
Time Sample Collection Ends: 3,55
Total Gallons Purged: é p S
Comments:




, : - e e B I B O .

- Nol:és on Initial Dischatrge:

ALITUN GEUSUIENUE, e,

Well Development snd
Water Sampiing Fleld Survey
Project § 3000 ¥/ sitet 5 -/ pate: /5797
ﬂe_us AW Y - Sampling Team: 72 BUV'C/'[
Well Development Method: N1 |

Sampling Method: M/L

Describe Equipment Before Sampling This Hen:?:;ﬁg /Z«wf?g/

Wel Development/ Well Sampling Deta

Water level

Total Well
Depth: 52.¢3 feet Time: Before Pumping: 2.7.9/
Water Casing Diameter Volume
- Goluma &= = Yolume Eactor Lo Rurge -
L 5uL fest x a0 068 9. _ 7 3.5

Depth t't_n'rq-inq Trom? feet. Time Purging Begins:

Iine Yolume pH Canductivity I Notes
155 0,7 . §9 .39 [ IERR

S 7 y 4 .1 5.£ -_E%-lh-o- h v/
!fz z ,t o ! ' W _E'_ LN}
?;a? ;. 4 r- 31 3.!3' e 7 L A EER
309 'S 3'31 9.31 2 "\7 £ _J

Rep 21 Rep #2 Rep. #3_.  Rep #4

pH
~ Conductivity
Temperature (F)
Presample Collection Gallons Purged: 3.5
Time Sample cOnloction Begins: 3, /0
" 12

Time Sample Collection Ends: )

J

"l‘qul‘ G_ajloﬁf Purged:

_Comments: Moy A SR Hrrel




: - =N A =
: - ..

ALIUH GEUSLIENLE, Itet,,
Well Development and
Water Sampling Field Survey

" Hot.és on Initial Discharge:

" Temperature (F)

_Comments?

Project § 30070-0/ Sjte: (B,-P | Date: 3/57/‘?/
Well: AW~ S " sampling Team: 1. Borae !

Well Development Method: o=

Sampling Method: M‘L

Describe Equipment Before Sampling This Well: ’ﬁ-ﬁ_ Mgl

Total WHell water level
Depth: 42.4] feet Time: Before Pumping: 27.62
Water Casing Diameter volume
- Qoluen = = Factor ta Purge -
. 19,79 test x 0.16 g, . H 3y

Depth Pq_zéinq From: feet. Time Purging Begins:

Iime Yalume pH Conductivity 1 _ Notes

Yy D6 240 5,28 62,y LT Blowr
Yivg TS % 7‘437 —z‘;' - 77
Lf '56 22‘3 [} ) é ’ 3] Vi
H.‘:EZ 50, Y e, : .97 ;2,7 L ]
gie3d 33 06 7, 77 2.2 _ A\ _ 21

Time Fleld Parameter Measurement Beglni:

Rep 83 Bep §4

pR
Conductivity

I
| E

Presample Collection Gallons Purgeds 3¢

Time Sanmple Collection Beginst S'oY
Time Sample Collaction Ends: St
i 39.5

"l'gtal‘ G_a’_'not'u( Purged:




ALTON GEOSCIENCE, INC.

Woeil Development snd
Water Sampling Fleld Survey
Project $30-0§0-0) site: 03— r’ . pate: 5/ g/ 9/
Well: Aw=-6 Sampling Team: 2_; ‘ﬁ/fc—’- /
Well Development Method: A [

F 4

Sampling Method: M
Daescribe Equipment Decontamination Before SInplinq:w

Well Development/ Well SampRing Data

Total Well Water level

Depth: 339/ feet Time: Before Pumping: 24.55
Water Casing Diameter VYolume
Column 2-inch 4-inch VYolume Factor Lo Purge

7. 3¢ teet x 0.16 @ G- & 2 Y

Dépth Purging From: feet. Time Purging Begins:

Notes on Initial Discharge:

Y100
Time m.Luma pH Conductivity I Notes
4,06 7.¢ & fi £3,§ [ T BElowr
;43 { ’ ‘{ 5 ' &5 .0 w At
,'J"L [‘4! ‘ / L) o/
II76 Z'T'—z %‘ 1\ 4
qi20 ‘):{ 03/ 95 G6S. 1] P
Time Field Parameter Measurement Begins:
Rep #1 Rep #2 Rep $3 Rep 14
pH
Conductivity -
Temperature (F)
19
Presample Collection Gallons Purged:
Time Sample Collection Begins: &,2/
Time Sample Collection Ends: /25
2 4.£

Total Gallons Purged:

Comments:




ALV sLULLIENLE, INML,
Welil Development snd
Waier Sampliing Fleld Survey

Project lJO—a?-a/ Site: _B“’a ., Date: 3/9//9/
° L4

Well: 4/~ / - Ssampling Team: _D*BU"‘:bé_’

Well Development Method: I /7%

Sampling Method: L M

— el
Describe Equi t Decontamination Before Sampling:
quipaen pling /.»-v—?yg/ /u,q/,mo/

Well Devsiopmemnt/ Well Sempling Dats

Total Well Hater level
Depth: 32./Jfeet Time: Before Pumping:ZS- 28
Water Casing Diameter Volume

Column 2-inch 4-inch Yolume Factor fto Rurge
&Y feet@ 0.65 /-0 7 7

Depth Purging From: feet. Time Purging Begins:

Notes on Initial Discharge:

msmwmcdﬁﬁ&uzm

(135 0.9 0.5 7.6 £9.3 ( 7 Plossi
7733 A 7]<&S G s.59 673 W 77
TR 3.4 ~T3x 3z 6. W Z
1,43 3.2 n.EL . 7C Z 7.5 W 7
T T , .57 L3 bc- 4 \ 7

Time Fleld Parameter Measurement Begins:

Rep #2 2 Rep 83,  Rep #4

pH
Conductivity
Temperature (F)

| F

Ny

Presample Collection Gallons Purged:

/47
Time Sample Collection Begins: /
Time Sample Collection Ends: /:'5 L

4.5

Total Gallons Purged:

Comments:




P iy DLV oL LT G TV
Weil Development and
Weter Sampling Fleld Survey

Project ls.i;/f)%?-fj/. Site: ?"p Date-j/f/‘i/
Well: /7 W - '] Sampling Team: _ /JD BW’C’ ’
Well Development Method: N

Sampling Method: ) M

Describe Equipment Decontamination Before Sampling: /fuﬁé .rw,;.e.«/
[4

Wall Development/ Weill Sampling Dats

Total Well Water level

Depth: 3790 feet Time: Before Pumping: Zg £
Water Casing Diameter Volume
Column 2-inch 4=inch Yolume Factor fa Purge
10/{]  teet x 0.65 1.6 Y £

Depth Purging From: feet., Time Purging Begins:

Notes on Initial Discharge:

Iime Yolume C.Qnﬁfldﬂn I Notes

3.7 .2 ;a (0. 73 LY. & L7 Do
3710 _ 2.9 , T £7-3 ~ 77
3;2_?: “3.£ . 6g: 2 WA 'L
3L 9.5 7,2'/ /0. 36 €. 2 D) ¢l
3:29 A 2.27 10.57 P % 77
Time Fleld Parameter Measurement Begins:
Rep #1 Rep §2 Rep #3 Rep #4
pH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: é
Time Sample Collection Begins: 370
Time Sample Collection Ends: 3/3Y
6.6

Total Gallons Purged:

Comments:




LAl R VIR AN E SR W 0 R URTY SN0 L WY gy | § | WY
Well Development and
Weter Sampling Fleld Survey

Project IE?EZ’O“"O/ Site: ? ! . Date: 2/9/9/
— - 1"
Well: ™MW / Sampling Team: _ 2 ; ?U/:f/ /

Well Development Method: N r

Sampling Method: . R

Describe Equipment Decontamination Before Sampling: W ;zw,g,/

Wel Cevelopment/ Well Sampfing Date

Total Well Hater level

Depth:2f. 20 feet Time: - Before Pumping: 2.5/

Water Casing Diameter Volume

Column 2=inch 4- Yolume Eactor fo Purge

1§: 97 teet x 0.6s Z-5 7 /0O

Depth Purging From: feet. Time Purging Begins:

Notes on Initfal Discharge:

3
E
Il |
é

Time Fleld Parameter Measurement Begins:
Rep #3 Rep #4

pH
Conductivity
Temperature (F)

In:
E

Presample Collection Gallons Purged:

]

Time Sample Collection Begins:
Time Sample Collection Ends:

Total Gallons Purged:
Comments: AO 7 Sum e F.P 7+ well




AL IUMdT DLV OoLIiILE, MG,
Welil Development snd
Weter Sampling Fleld Survey

Project 1 30-050-01 sice: _/Bi‘p Datva/f/e/
Well: MW-2 Sampling Team: _ 0 "Bf/f'd/

Well Development Method: /V./ﬁ'

v

Sampling Method: . M

Describe Equipment Decontamination Before Sampling: 7;'?«4_ W.e/

Wek Deveiopment/ Well Sampfing Data

Total Well Water level

Depth: 33.47 feet Time: Before Pumping: 26,70
Water Casing Diameter Volume
Column 2-inch 4-inch Yolume Factor to Purge

./ .19 feet x 0.65 7 ¥ 9 5715-

Depth Purging From: feet. Time Purging Begins:

Motes on Initial Discharge:

Yolume  pH c;ms{pag&iu T Notes

Iime
Jloo ./ 7. 3 .69 0.8 LT Dlowr
XS g9 7,93 5. 1% 4 S T\ 77
} 410 S, ! 797 L 3% M W 7
t:’\s 6;% . 5! C L 5%‘!’ Y I
K Z.5 2.9 2-52 85:0 W\ 7]
Time Fleld Parameter Measurement Begins:

Rep #1 Rep #2 Rep #3 Rep 4
pH
Conductivity
Temperature (F)
Presample Collection Gallons Purged: f S
Time Sample Collection Begins: !l,'20
Time Sample Collection Ends: /.25
Total Gallons Purged: ﬁ

Comments:




AL IUH GEUSUIENLE, fitL.
¥oll Development and
Water Sempling Fled Survey

?rojec(‘: ! B4, -‘Og’O‘O/ Sjte:! ? ——.P Datet 3/7/? /
Hc_ll: m W - En Sampling Team: ?,guf c/
well Development Methodt__ s o

B bin

gampling Method: __
pescribe gquipment pefore Sampl

ing This ﬂell:/g%é /_u_ﬁzay/

- N BN

wott Development/ Wel gampling Oste
Total Well Nater level
Deptht 3.0/ feet Time? .Befo:e pumping: 7. 3.00
Hater casing plameter volume
- galuma = 4-inch Yolume Factor  La Purge -
007 fese x (018 068 I A
) pDepth ?u'rqing from? feet. Time Purging Beginat
l ~ Notes on lnltlal‘oischarqe: o -
l Time  Yolume pH conductivity S Notes
2,8 / g.25 49/ (7 Plow A/
l 28 L L 10 65 —\ 77
3} . 2 -o'f 6 Zo 1 \\ lf___
2,37 Y -z L WA il
I i - L . 6 7l 1
Time Fleld parameter Measurement Beginst
l Rep Rl Rep 12 Rep £ Bep 14
l A — — _
_ Conductivity — —
Temperature } .
presample Collection Gallons Purged: S
l Time Sanple collection Beging: 2.7/
. !
Time Sample collection Endst 1176
l : $. 5
.—#-#

'tptal Gallons purgeds




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

[ g
JOB NUMBER 3Q ~ 0%0 o/ TECHNICIAN AW“‘A‘Z ¢  Teglor
7
JoBLOCATION_ 94K (e~ G87H A e - 57/
PUMPOUT DATE OF LAST PUMPOUT: WEATHER:
[J YES _
[0 NO TIME: COMMENTS
(Notes, conditions, etc.)
HOLD cur LEVEL
PROD.
DEPTHTO |DEPTHTO TOTAL DEPTH
WELL# | “\water | PRODUCT TH'?;‘T;“ESS DEPTH | TOPUMP
mw-1 | — Floy7img Prdeid
mw-2 | /L. e
mw-3 | /2 89
Aw-) 125, 4
AwW-% L 22, 3¢
Arh}-.; ‘23. ?0
Aw-HY 25,12
Awv-5 125 .93
AW- b 22.48
Aw-F | 23. 37
Av-8 2¢4.¢8
R -l — NO AcCCess




SURVEY DATA DATE:
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APPENDIX E

ANALYTICAL METHODS, DFEIIEl:I.!)AL LABORATORY REPORTS
CHAIN OF CUSTODY RECORDS



SUPERIOR ANALYTICAL LABORATORIES, INC.

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

CERTIFICATE OF. ANALYSIS

LABORATORY NO.: 82573 DATE RECEIVED: 03/04/91
CLIENT: Alton Geoscience DATE REPORTED: 03/12/91

CLIENT JOB NO.: 30-080-01

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-B846 Method 5030 and 8015

LAB Concentration (mg/kg)
# sample Identification Gascline Range
i SBA-5-10.5-11 ND< 1
2 SaA-5-20.5-21 ND<1
3 SBA-5-25.5-26 ND<A
4 SRA-6-10.5-11 ND<1
5 SBA-6-20.5-21 ND<1
6 SBA-6-25.5-26 ND<1
7 SBA-7-10.5-11 ND< 1
a SBA-7-20.5-21 ND< 1
9 SBA-T7-25.5-26 ND<¢1

10 SBA-8-10.5-11 ND<1
11 SBA-8-20.5-21 ND< 1§

12 SBA-8-25.5-26 ND<1

mg/kg - parts per million (ppm)

Method Detection Limit for Gasoline in Soil: 1 mg/Kg

QAQC Summary:

Daily Standard run at 2mg/L: RPD Gasoline = <15

MS/MSD Average Recovery = 94%: Duplicate RPD = 0

Richard Srna, Ph.D.




SUPERIOR ANALYTICAL LABORATORIES, INC.

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

CERTIFICATE o Ff ANALYOSIS

LABORATORY NO.: B2573 DATE RECEIVED: 03/04/91
CLIENT: Alton Geoscience DATE REPORTED: 03/12/91%

CLIENT JOB NO.: 30-080-01

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 SBA-5-10,56-11 16 ND<3 ND<3 ND<¢ 3
2 SBA-5-20.5-21 20 ND<¢3 7 8

3 SBA-5-25.5-26 7.7 ND<3 3 11

a SBA-6-10,5-11 g1 - 22 8.0 40.0
5 SBA-6-20.5-21 ND<3 ND<3 ND<3 ND<3
6 SBA-6-25.5-26 5.0 10 ND<¢3 6.6
7 SBA-7-10.5-11 ND<3 ND<3 ND<3 ND<3
8 SBA-7-20.5-21 ND<3 ND<3 ND<3 ND<3
9 SBA-7-25.6-26 ND< 3 ND<3 ND<3 ND<3
10 SBA-8-10.5-11 ND<3 ND<3 ND<3 ND<3
11 SBA-8-20.5-21 ND<3 ND<3 ND<¢3 ND<¢3
12 SBA-8-25.5-26 ND<3 ND< 3 ND<3 ND<¢3

ug/Kg - parts per billion (ppb}

Method Detection Limit in Scil: 3 ug/Kg

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 93%: Duplicate RPD = 5 %

Richard Srna, Ph.D.

OUTSTANDING QUALITY AND SERVICE MAR 14 1991
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SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 82623 DATE RECEIVED: 03/11/891

CLTIENT: Alton Geoscience

CLIENT JOB KNO.:

30-080-01

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

DATE REPORTED: 03/18/91

Concentration (mg/L)

LAB
£ Sample Identification Gascline Range
1 AW-1 4.1 -
2 AW=-2 ND«<0 .05
3 AW-3 5.2
E - AW-4 110
5 AW=5 0.42
6 AW-6 1.1
7 AW-T ND<0.05
8 AW-8 0.08
9 MW-2 ND<D.05H
10 MW-3 ND<0.05
mg/L - parts per million {(ppm)

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

QAQC Summary:

Daily Standard run at 2mg/L: RPD Gasoline = <15
\S/MSD Average Recovery =90 %: Duplicate RPD = 3

Richard Srna, Ph.D

Laboratory Manager

OUTSTANDING QUALITY AND SERVICE

MAR 7 1 1991



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD. STE. 114 « MARTINEZ, CALIFORNIA 94553 » (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 82623 DATE RECEIVED: 03/11/91
CLIENT: Alton Geoscience DATE REPORTED: 03/19/91
CLIENT JOB NO.: 30-080-01

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES

by EPA SW-846 Methods 5030 and 8020

Toncentrationlug/L)

LAR Ethyl

# Sample Identification Benzene ‘Toluene Benzene Xylenes
1 AW-1 1500 69 100 B3

2 AW-2 ND<0.3 ND<Q.3 ND<0D.3 ND<0.3
K] AW=-3 . 980 450 85 310

i AW-4 40000 13000 2000 5500

5 AW=5 31 7.5 20 68

6 -AW-86 . 80 19 1.4 230

7 AW-7 0.4 0.7 ND<0.3 ND<Q.3
8 AW-8 1.9 2.2 0.5 1.3

9 MW-2 0.6 0.9 ND<0.3 ND<0.3
10 MW-3 ND<0.3 ND<0.3 ND<0.3 ND<0.3
ug/Kz - parts per billieon (ppb)

vethod Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
%S /MSD Average Recovery =96%: Duplicate RPD = <12
Richard Srna, Ph.D.
Laboratory Manager
OUTSTANDING QUALITY AND SERVICE
MAR 2 1 1991
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APPENDIX F
PUMP TEST DATA




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.

terature Review and Basis of Analysi

The hydraulic properties of aguifers 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 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 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
agquifer 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
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 agquifer 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).
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 S from the
pumping-test data, such as whether the aquifer is homogeneous
or isotropic. In 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 = =¥ dy
and: Y
u =12 S/(4Tt)

where: r = Distance between the pumping and observation wells
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/S) + 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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