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Mr. Kyle Christie
Environmental Manager
ARCO Products Company
2000 Alameda de Las Pulgas
San Mateo, California 94403

Subject: Executive Summary of Report No. 19014-1, Limited Subsurface Environmental
Investigation of ARCO Service Station 276, 10600 MacArthur Boulevard,
Qakland, California.

Mr. Christie:

At the request of ARCO Products Company (ARCQO), Applied GeoSystems performed a
limited subsurface environmental investigation to assess the presence of soil and ground-
water contamination at the above-referenced location. Qur investigation included drilling
5 soil borings, constructing three 2-inch-diameter and two 4-inch-diameter ground-water
monitoring wells in the borings, collecting soil and water samples for laboratory analyses,
surveying the wellheads with reference to mean sea level, collecting ground-water elevation
data, and reviewing reports from previous environmental investigations at, and adjacent to,
the site.

This report presents a description of the work performed, discusses and interprets the data
collected, and includes our recommendations for additional onsite and offsite work.

The soil encountered during drilling was primarily sandy and silty clay underlain by silty
sand with clay and gravel lenses. Evidence of a locally discontinuous gravelly deposit,
possibly representing a buried stream channel, was suggested by the difference in the soil
type encountered between 2 borings located about 10 feet from each other (B-2 and B-5).

The depth to first-encountered ground-water beneath the site is approximately 35 feet
below the ground surface with the exception of a localized perched water-bearing zone at
monitoring well MW-2. At well MW-2, water was encountered at approximately 17 feet
below the ground surface in the gravel deposits believed to represent a former stream
channel.
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No laboratory evidence of hydrocarbon contamination was detected in soil samples collected
from borings B-3 or B-4. Laboratory evidence of hydrocarbon contamination was detected
in soil samples collected from borings B-1, B-2, and B-5 using the modified Environmental
Protection Agency (EPA) Method 8015 and EPA Method 8020. Analyses of one soil
sample from boring B-1 detected relatively low levels of xylene isomers (0.078 parts per
miltion [ppm]). Soil contamination in boring B-2 included concentrations of total petroleum
hydrocarbons as gasoline (TPHg) ranging from nondetectable to 690 ppm, and
concentrations of the purgeable gasoline constituents benzene, toluene, ethylbenzene, and
total xylene isomers (BTEX) ranging from nondetectable to 62 ppm. Soil samples collected
from boring B-5 detected TPHg concentrations ranging from nondetectable to 220 ppm, and
BTEX concentrations ranging from nondetectable to 14 ppm. Laboratory analyses indicate
the highest level of soil contamination at the site was found in boring B-2 at depths of
between 16 and 20 feet below the ground susface.

No laboratory evidence of hydrocarbon contamination was detected in ground-water
samples collected from monitoring well MW-1. Evidence of hydrocarbon contamination
was detected in ground-water samples collected from monitoring wells MW-2 through
MW-5 using the modified EPA Method 8015 and EPA Method 602. The levels of TPHg
in the samples from wells MW-2 through MW-3 ranged from 0.13 ppm to 16§ ppm.
Concentrations of BTEX in wells MW-2 through MW-§ ranged from nondetectable to 21 _P
ppm. Laboratory personnel reported that an unidentified peak was observed in the
chromatograph of the water samples collected from wells MW-3 and MW-4 which could not
be identified by the analytical method used and may be due to a volatile hydrocarbon
compound. Laboratory analyses indicate the highest level of ground-water contamination
at the site was found in well MW-2, the monitoring well constructed in boring B-2.

Monitoring well MW-4 was installed within the area of a former waste-oil tank pit.
Replicate water samples were collected from well MW-4 and analyzed for volatile organic
compounds using EPA Method 624 and for total oil and grease (TOG) compounds using
the California Department of Health Services (Cal-DHS) Standard Method S03E. The
results of these analyses detected the presence of benzene (0.78 ppm), xylene isomers (0.13
ppm), and tetrachloroethene (1.3 ppm). The EPA Method 624 analysis also identified the
compounds 1-ethyl-2-methyl-benzene and 1,3,5-trimethyl-benzene, but at concentrations
below the reporting limits of the EPA method. TOG was not found at or above the
detection limits of the Cal-DHS method (5 ppm).

il
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We recommend that copies of this report by sent to Mr. Don Dalke, California Regional
Water Quality Control Board, 1111 Jackson Street- Room 6040, Oakland, California 94607;
and to Mr. Dennis Byrne, Alameda County Department of Health Services, 80 Swan Way-
Room 200, Oakland, California 94621. Please call if you have any questions regarding this

report.

Sincerely,
Applied GeoSystems

K. William Howell
Project Geologist

it
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PRELIMINARY REPORT
LIMITED SUBSURFACE
ENVIRONMENTAL INVESTIGATION
ARCO Service Station 276
10600 MacArthur Boulevard
QOakland, California

For ARCO Products Company

INTRODUCTION

At the request of ARCO Products Company (ARCQ), Applied GeoSystems conducted a
limited subsurface environmental investigation to assess the presence of potential
hydrocarbon compounds in the soil and ground water at the above-referenced location.
The investigation involved drilling five soil borings, installing five ground-water monitoring
wells, performing laboratory analyses on selected soil and water samples, surveying the
wellheads and collecting ground-water gradient data, and reviewing information from
previous environmental investigations conducted in the site vicinity. This report presents
our findings, our interpretation of the data, and recommendations for additional work at

the site.
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SITE DESCRIPTION

ARCO Service Station 276 is located at the southeast corner of the intersection of
MacArthur Boulevard and 106th Avenue in Qakland, California, as shown on the Site
Vicinity and Well Location Map (Plate P-1). A Lucky food store and parking lot, part of
a large shopping center complex known as Foothill Square, are located adjacent to the site
to the southeast. Numerous commercial businesses are located across MacArthur
Boulevard to the southwest. Residential housing lies adjacent to the site to the northeast
and northwest. There is a USA-Olympic Gasoline Service Station approximately 1/4-mile
to the southeast of the site within the Foothill Square shopping center property. Known
traces of the Hayward Fault Zone are mapped approximately 3,500 feet from the site, in
the hills to the east, as shown on Plate P-1, according to the State of California Special
Studies Zone Map for the San Leandro Quadrangle (January 1982). In the site area,
surface topography slopes downward toward the southwest. It is our understanding, on the
basis of a site plan provided by ARCQ, that four underground gasoline storage tanks are
buried at the site including a 6,000 gallon supreme unleaded (T1), a 6,000 gallon regular
unleaded (T2), and a 4,000 gallon regular unleaded (T3). The size and contents of the
fourth tank (T4) are not known. A waste-oil tank was located in the rear of the station, but
has been removed. Pertinent site features are shown on the Generalized Site Plan

(Plate P-2).

L Applied GeoSystems
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SITE BACKGROUND

Kaldveer Associates (KA) of Oakland, California, conducted a preliminary environmental
assessment of the Foothill Square shopping center property, and described the land-use
history of the property. In their report dated October 3, 1988, KA states that the property
was owned by Fageol Motors Company from about 1916 to 1960 and that tractors, trucks,
and motor buses were manufactured there. During 1960, the current shopping center
complex was constructed. Current businesses in the center include a dry cleaners and a
USA-Olympic Service Station. The KA report stated there is no record of any unauthorized
product release or any known soil or ground-water contamination near the USA Station.
The KA report did identify four service stations located between 1/2 and 1-1/2 miles from
the Foothill Square property that have reported fuel leaks to the California Regional Water

Quality Control Board.

KA conducted a subsequent subsurface environmental investigation of the Foothill Square
property that involved drilling 12 borings, ranging from 16.5 feet to 36.5 feet below the
ground surface, collecting soil samples from each, and performing laboratory analyses of
selected soil samples. In a report dated October 7, 1988, KA stated that ground-water was
encountered during drilling of two of the shallow borings and that grab water samples were
collected and analyzed. A copy of the site plan presented in the KA report showing the

boring locations is included in Appendix A. One of the KA exploratory borings where

L Applied GeoSystems
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ground water was encountered (EB-1) is approximately 60 feet from the southeast corner
of ARCO Station 276. The KA report states that gasoline-like odors and discolored soils
were encountered during the drilling of EB-1 and that 80 percent of the grab water sample
that was collected contained black floating gasoline product. Analyses of composited soil
samples from KA boring EB-1 indicated the presence of total petroleum hydrocarbons as
gasoline (TPHpg), and the purgeable gasoline constituents benzene, ethylbenzene, and total
xylene 1somers (BEX). Toluene (T) was not detected. Analyses of the grab water sample
from KA boring EB-1 indicated the presence of TPHg, BTEX, pesticides, PCBs, and semi-
volatile compounds. Copies of the boring logs presented in the KA report are included in

Appendix A.

The KA report concluded by recommending an additional soil and ground water
investigation to determine the quality of the underlying groundwater and to assess the
vertical and lateral extent of contamination. Specifically, KA recommended that 3 ground-
water monitoring wells be installed in the northwest area of the Foothill Square property
and approximately 8 soil borings be drilled and samples collected. KA suggested that the
water samples analyzed for heavy metals, volatile and semi-volatile orgainic coumpounds,

PCB'’s and petroleum hydrocarbons.

Western Geologic Resources, Inc., (WGR) in Sausalito, California, conducted a subsurface

environmental investigation of the Foothill Square shopping center property during

— Applied GeoSystems
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December 1988. The WGR environmental investigation, described in a report dated
January 17, 1989, involved drilling five borings, constructing five ground-water monitoring
wells, and analyzing nine soil and five water samples. The WGR investigation! found
evidence of soil contamination at one boring location (WGR B-3). This boring is
approximately 25 feet southeast of ARCO Station 276 and near the former location of
Kaldveer boring EB-1. A copy of the site plan presented in the WGR report showing the
boring and subsequent monitoring well locations s included in Appendix A. The WGR
report noted the presence of hydrocarbon product odor in the soil cuttings of boring B-3
from 14 to 21 feet below the ground surface. Laboratory analysis of the soil sample
collected from boring B-3 at 18 feet below the ground surface detected the presence of
benzene at a concentration of 16 parts per billion (ppb). Monitoring well MW-3 was
constructed in boring B-3 and a water sample was collected. Floating product was not
observed in the water sample, but laboratory analyses detected the presence of TPHg at a
concentration of 300 ppb, benzene at 0.2 ppb, total xylene isomers at 17 ppb, and
Trichloroethane (TCA) at 0.2 ppb. Evidence of ground-water contamination also was
detected in two other monitoring wells. Benzene and TCA compounds also were found in
water samples collected from WGR well MW-2 at concentrations of 0.1 ppb. WGR well
MW-2 is approximately 280 feet from the southeast corner of ARCO Station 276. Benzene
was detected in another WGR well (MW-4) at a level of 0.2 ppb. WGR well MW-4 is on
the shopping center property near the intersection of MacArthur Boulevard and 108th

Avenue as shown on the WGR site plan included in Appendix A.
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The WGR report included boring logs, well construction details, field and laboratory
information, a potentiometric surface map, and recommendations for an additional
investigation. The wells were surveyed to mean sea level and indicated a ground-water
flow direction toward the south with a gradient of about 0.4 foot per foot. Copies of the
boring logs, a summary of the analytical results, and the potentiometric surface map
presented in the WGR report are included in Appendix A. Specific recommendations
made by WGR included resampling and analyzing their wells for the presence of total
petroleum hydrocarbons, aromatic hydrocarbons, purgeable priority pollutants, CAM metals,

pesticides, and PCB’s.

Between September 29, 1988, and December 6, 1988, Pacific Environmental Group, Inc.
(PEG) removed a waste-oil tank from ARCQO Station 276, excavated soil from the waste-
oil tank pit, and collected soil samples for analyses. Applied GeoSystems did not receive
a final tank removal report of the work performed by Pacific Environmental, but a
preliminary report supplied by ARCO indicated that hydrocarbon soil contaminated soil
contamination in was detected and delineated in the tank pit. The contaminated soil was
excavated and removed in December 1988. When Applied GeoSystems became involved
with the ARCO site on March 21, 1989, the area around the former waste-oil tank was

covered with a concrete pad.

— Applied GeoSysterns



Preliminary Report of Subsurface Investigation August 8, 1989
ARCO Service Station 276, Oakland, California AGS 19014-1

REGIONAL GEOLOGY AND HYDROGEOLOGY

ARCO Station 276 lies at an elevation of approximately 55 feet above mean sea level.
The site is about 3/4-mile west of the Hayward Fault Zone, as shown on Plate P-1. The
Alameda County Flood Control and Water Conservation District (ACFCWCD) issued a
report on the hydrogeology and ground-water quality in the East Bay Plain Area of
Alameda County, California, in June 1988. The ACFCWCD report describes the general
geology in the site vicinity as older alluvium composed of a series of poorly consolidated
to unconsolidated clay, silt, sand, and gravel layers that were deposited during the
Pleistocene age. The sediments were derived mainly from the hills to the east, northeast,
and southeast, and represent successive coalescing alluvial fans. The ACFCWCD report

describes this alluvium as permeable, but of locally highly variable permeability.

A records check was conducted to identify the location and other characteristics of other
ground-water wells within a 1/2-mile radius of the site. The results of this survey are

summarized in Table 1. Locations of the identified wells are shown on Plate P-1.

As indicated in Table 1 and on Plate P-1, there are no known ground-water wells in the
immediate vicinity of the site. The well survey information was obtained from Mr. Kelvin
Hickenbottom from the Alameda County Flood Control and Water Conservation District.

Additional details were not available.

\— Applied GeoSystems _/
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ARCO Service Station 276, Oakland, California AGS 19014-1
TABLE 1
WATER WELL DATA
ARCO Station 276
10600 MacArthur Boulevard
Oakland,California
TOTAL YEAR
WELL DEPTH DRILLED AND
ID. DTW* OF WELL USE INSTALLED
B1, 42 75 Domestic 1977
Bl, 35 102 Domestic 1971
El NR 50 Cathodic Protection 1977
E2 NR 120 Cathodic Protection 1976
J1 NR 120 Cathodic Protection 1976
Kl NR 120 Domestic 1974
M1 38 58 Irrigation 1977
N1 40 79 Irrigation 1977
R2 29 60 Destroyed 1977
Source: Alameda County Flood Control and
Water Conservation District
Measurements are in feet
* = Believed to represent depth to static water
when well was installed.
NR = Not Recorded
1 = Located in quadrant 23
2 = Located in quadrant 24

PREPARATIONS FOR SITE WORK

permit is included in Appendix E. Underground Service Alert (USA)

Before the start of the Applied GeoSystems environmental investigation, a permit for
constructing five ground-water monitoring wells was obtained from the Alameda County

Flood Control and Water Conservation District (Zone 7). A copy of the well construction

also was contacted

— Applied GeoSystems
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to request that they notify various public utility companies of our intention to drill in the

subject area.

Field work performed at the site by Applied GeoSystems personnel was conducted in
accordance with Applied GeoSystems’ Site Safety Plan No. 19012-1S (dated March 6, 1989).
The Plan describes the safety requirements for the subsurface environmental investigation
and the drilling of soil borings at the site. The Site Safety Plan is applicable to personnel
and subcontractors of Applied GeoSystems. Applied GeoSystems personnel and our
subcontractors scheduled to work at the site were briefed on the contents of the Site Safety
Plan before work began. A copy of the Plan was kept at the site and was available for
reference by appropriate parties during the site work. The Staff Geologist of Applied

GeoSystems was the Site Safety Officer.

DRILLING OF SOIL BORINGS

Kvilthaug Well Drilling and Pump Co, Inc. (Kvithaug) of Concord, California drilled the
boreholes using a Mobil B-61 drill rig. A geologist from Applied GeoSystems observed the
drilling of the boreholes and collected soil samples from the borings on March 21, 22, 29,
and 30, 1989. The locations of borings B-1 through B-5§ are indicated on Plate P-2. Eight
or ten-inch-diameter, continuous flight, hollow-stem augers were used to drill the boreholes.

The augers were steam-cleaned prior to each use to reduce the possibility of cross-

— Applied GeoSystems
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contamination. Soil cuttings generated during drilling were placed on, and covered with,

plastic pending laboratory analyses to assess the proper method of disposal.

The field geologist from Applied GeoSystems used standardized field procedures to collect
soil samples, to describe the soil encountered, to evaluate the samples in the fieid for the
presence of hydrocarbons, and to retain and transport the soil samples to a laboratory for
analyses. Standardized field procedures were also used to construct ground-water
monitoring wells in the boreholes, to develop the wells, to collect ground-water samples,
and to transport the water samples to a State-certified laboratory for analyses. These

standardized field procedures are described in Appendix B.

As described in Appendix B, an organic vapor meter (OVM) was used in the field to
evaluate the relative organic vapor concentrations present in the soil samples. Chain of
custody records were initiated by the field geologist for the soil samples collected, and
copies of these records are included in Appendix D. The Unified Soil Classification System
was used to identify the soil encountered in the boreholes. A copy of this classification
system is shown on Plate P-3. Descriptions of the subsurface soil encountered in the
borings are presented on the Logs of Borings, Plates P-4 through P-14. The OVM readings

are shown on the Logs of Borings in the column labeled "P.LD."

10
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Borings B-1 and B-3 were drilled to approximately 40 feet below the ground surface.
Borings B-4 and B-5 were drilled to about 50 feet below the ground surface. Ground water
in these four borings was first encountered at approximately 35 feet below the ground
surface. Ground-water in boring B-2 was first encountered at about 17 feet below the
ground surface, Boring B-2 is located approximately 10 feet from B-5 which suggests that
a localized and perched-water bearing zone may be present in the shallow subsurface. The
silty gravel encountered in boring B-2 between approximately 17 feet below the surface

was not observed in boring B-§, suggesting heterogenous conditions in the subsurface.

Evidence of hydrocarbon-contaminated soil was detected in boring B-2 by the OVM
instrument. Boring B-2 was advanced to approximately 28 feet below the ground surface,
then backfilled with bentonite and terminated in a clayey sand at about 26-1/2 feet below
the ground surface. OVM readings also indicated the presence of hydrocarbon

contamination in soil samples from boring B-3, and to a lesser extent, in boring Br4.

DESCRIPTION OF SUBSURFACE SOIL

The subsurface soil encountered during drilling was typically a sandy and silty clay in the

upper subsurface, underlain by a silty sand with clay and gravel lenses. Two cross-sections

were constructed from the boring logs to interpret the subsurface geology beneath the site.

11
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These cross-sections are presented in Plates P-15 and P-16. Plate P-2 shows the location

of the lines used in constructing the cross-sections.

CONSTRUCTION OF MONITORING WELLS

Five ground-water monitoring wells, designated MW-1 through MW-5, were installed in
boreholes B-1 through B-S, respectively. Monitoring weils MW-1, MW-3, and MW-4 were
completed with 2-inch-inside-diameter Schedule 40 polyvinyl chloride (PVC) casing.
Monitoring wells MW-2 and MW-5 were completed with 4-inch-inside-diameter PVC casing.
Twenty feet of screened casing with 0.020-inch-wide slots were set from the bottom, of the
boring in wells MW-1, MW-3, and MW-4. Ten and 13 feet of the same sized slotted|casing
were set from the bottom of the borings to construct monitoring wells MW-2 and MW-§,

respectively. Appendix B describes the field procedures used in constructing each well.
GROUND-WATER WELL DEVELOPMENT AND SAMPLING

On April 17, 1989, a geologist from Applied GeoSystems visited the site to collect ground-

water samples from each well for subjective analyses and to observe well development by

personnel from Armour Petroleum Service and Equipment Corp. (Armour) of Vacaville,

California.

12
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Water samples were collected from each monitoring well for subjective analysis using the

field procedures described in Appendix B. The results of the subjective analyses are

»
AN

summarized in Table 2 and indicate that a slight sheen was observed in well MW-2.

Armour personnel used a diaphragm pump to purge sediment and approximately 330
gallons of water from the five wells. The water purged from the wells during development
was stored in 17E 55-gallon liquid-waste drums approved by the Department of
Transportation for this use. As requested by ARCO, Armour personnel removed the
purged water from the site and transported it to the California Medical Facility in Vacaville

under a Bill of Lading. A copy of the Bill of Lading is included in Appendix C.

On April 24, 1989, a geologist from Applied GeoSystems returned to the site to purge the
monitoring wells and collect water samples for laboratory analyses. Before purging each
well, a water sample was collected for subjective analysis in accordance with the procedures

described in Appendix B. The results of the subjective analyses are summarized in

Table 2.

After the subjective analyses, the wells were purged of between 3 and 5 well volumes to
collect ground-water samples representative of the water-bearing formation. The purged
water was temporarily stored in Department of Transportation 17E 55-gallon liquid-drums

approved for this use. As requested by ARCO, the purged water was removed by Armour

13
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on May 8, 1989 under a Bill of Lading consigned to the Solano Community College. A

copy of the Bill of Lading is included in Appendix C.

TABLE 2
RESULTS OF SUBJECTIVE ANALYSES
ARCO Service Station 276
10600 MacArthur Boulevard
Oakland, California
Depth to Floating
Well Date Water Product Sheen
MW-1 4/17/89 33.04 None None
4/24/89 33.84 None None
4/17/89 17.20 None Slight
4/24/89 17.83 None Slighv
MW-3 4/24/89 34.47 None None
4/24/89 34.32 None None
MW-4 4/17/89 33.87 None None
4/24/89 33.76 None None
MW-5 4/17/8%9 33.17 None None
4/24/89 33.06 None None
Measurements are in feet below top of each well casing.

After each well was allowed to recover to at least 90 percent of its static level, as measured
to the nearest 0.01 foot using a Solinst electronic water level indicator, water samples were
collected for laboratory analyses. The procedures used to collect the ground-water samples

are described in Appendix B of this report. A Chain of Custody Record was initiated by

14
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the field geologist for the water samples collected. A copy of this record is presented in

Appendix D.

RESULTS OF LABORATORY ANALYSES

Soil Samples

Soil samples from each boring were submitted to the Applied GeoSystems Laboratory in
Fremont for analyses (California Department of Health Services Hazardous Waste Testing
Laboratory Certificate No. 153). Samples were analyzed for total petroleum hydrocarbons
as gasoline (TPHg) using modified Environmental Protection Agency (EPA) Method 8015,
and for the purgeable gasoline constituents benzene, toluene, ethylbenzene, and total xylene

isomers (BTEX) using EPA Method 8020. The analytical results are summarized in

Table 3.

As indicated in Table 3, hydrocarbon contamination was not detected in the laboratory
analyses of soil samples collected from borings B-3 or B-4. Some contamination (less than
1 part per million [ppm]) was detected in the samples analyzed from borings B-1. Hydro-
carbon compounds at levels greater than 100 ppm were detected in soil samples analyzed

from borings B-2 and B-5. Copies of the Analysis Reports are included in Appendix D.
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Preliminary Report of Subsurface Investigation

August 8, 1989

ARCO Service Station 276, Oakland, California AGS 19014-1
TABLE 23
ANALYTICAL RESULTS OF SOIL SAMPLES
ARCO Service Station 276
10600 MacArthur Boulevard
Oakland, California
(March 1989)
Sample Ethyl- Total
Number TPHg Benzene Toluene benzene Xylenes
8-26-B1 <2 <0.05 <0.05 <0.05 <0.05
S5-31-B1 <2 <0.05 <0.05 <0.05 0.078
S5-5.5-B2 <2 <0.05 <0.05 <0.05 <0.05
S-11-B2 <2 <0.05 0.066 <0.05 0.079
S5~16-B2 38 0.30 0.91 0.38 2.4
S-20-B2 690 7.4 36 10 62
5-24.5-B2 4,2 <0.05 0.10 <0.05 0.18
8~-28-B2 <2 <0.05 <0.05 <0.05 <0.05
S-30.5-B3 <2 <0.05 <0.05 <0.05 <0.05
S=21-B4* <5.0 <0.05 <0.05 <0.05 <0.05
5-31-B4 <5.0 <0.05 <0.05 <0.05 <0.05
5-11-B5 <5.0 0.13 <0.05 <0.05 <0.05
8-16-B5 220 0.83 3.4 2.2 14
S-18-B5 <5.0 0.23 0.11 <0.05 0.21
S5-24-B5 <5.0 0.086 <0.05 <0.05 <0.05
S5-31-~B5 <5.0 <0.05 <0.05 <0.05 <0.05
Results are in parts per million (ppm)
TPHg = total petroleum hydrocarbons as gasoline
< = below the reporting limits of the analysis
* = Sample S-21-B4 also analyzed for TOG. (Not found)
Sample designation = S-31-B5
Boring number
Sample depth in feet
Soil sample
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One soil sample from the boring advanced within a’former waste-oil tank pit (B-4), was
transported to Anametrix Inc. (Anametrix) in San Jose, California, (California Department
of Health Services Hazardous Waste Testing Laboratory Certificate No. 151) for analysis
of total oil and grease (TOG) compounds by the California Department of Health Services
(Cal-DHS) Standard Method 503E. TOG was not detected in the soil sample within the

limits of the analytical method used.

Four soil samples were also collected from the soil cuttings and submitted to the Applied
GeoSystems laboratory for composite labatory analyses to assess the level of total petroleum
hydrocarbons compounds as gasoline (TPHg). The composite sample analyses was
performed to assess the proper method of disposing the cuttings. The results of the
analyses indicated the cuttings contained a TPHg concentration of 5 ppm and could be
disposed at a certified Class III landfiil. At ARCO’s request; the cuttings were removed
from the site and disposed at the Davis Street Transfer Station in San Leandro, California

on June 1, 1989. A copy of the analytical report is included in Appendix D.

Ground-Water Samples

Ground-water samples collected from wells MW-1 through MW-5 were submitted to
Applied GeoSystems Laboratory for analyses of TPHg by modified EPA Method 8015 and

for BTEX by EPA Method 602. The analytical results are summarized in Table 4.
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Preliminary Report of Subsurface Investigation
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ARCO Service Station 276, Oakland, California AGS 19014-1
TABLE 4
ANALYTICAL RESULTS OF WATER SAMPLES
ARCO Service Station 276
10600 MacArthur Boulevard
Oakland, California
(April 24, 1989)
Sample Ethyl- Total
Number TPHg Benzene Toluene benzene Xylenes
W-35-MW1l <0.050 <0.00050 <0,00050 <0,00050 <0.00050
W-19-MW2 165 21 2.1 12.7
W-35-MW3 0.56 0.00054 0.00075 <0,00050 <0.,00050
W=-34-MW4 2.5 0.0014 <0.00050 0.08%
W-34-MW5 0.13 0.00067 <0.00050 <0.,00050 <0.00050
Results are in parts per million {ppm)
TPHg = total petroleum hydrocarbons as gasoline
< = below the reporting limits of the analysis
Sample designation = W-34-MW5
i L Well number
| Sample depth in feet
Water sample

18

water samples collected from monitoring wells MW-2 through MW-3.

As Table 4 indicates, hydrocarbon compounds were not detected in the water samples

collected from monitoring well MW-1. Hydro-carbon compounds were detected in the

In addition,

laboratory personnel reported a peak was observed that in the chromatograph of the water

sample collected from wells MW-3 and MW-4 that could not be identified by the analytical

h—w-—'/

method used. Copies of the Analysis Reports are included in Appendix D.
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A replicate water sample from well MW-4 was submitted to Anametrix for analyses of 41
volatile organic compounds (VOC) by EPA Method 624. Water samples were also
collected from well MW-4, and submitted to Anametrix, for laboratory analysis of TOG by

the Cal-DHS Standard Method S03E. The analytical results are summarized on Table 3.

TABLE 5
ANALYTICAL RESULTS OF ADDITIONAL WATER SAMPLES
COLLECTED FROM MONITORING WELL MW-4
ARCO Service Station 276
10600 MacArthur Boulevard
Oakland, California
(April 24, 1989)

Tetra- Total l-ethyl- 1,3,5-
Sample Total chloro- 0il & 2-methyl- trimethyl-
Number Benzene Xylenes ethene Grease benzene benzene
W-34-MW4 0.780 0.130 1.50 <5.0 * % %k

Results are in parts per million (ppn)
< = below the reporting limits of the analysis
*% = compound identified at concentrations below the
reporting limits of the method used
Sample designation = W-34-MW4
Well number
Sample depth in feet
Water sample

pee
As indicated in Table 35, benzene, total xylene isomers, and Tetrachloroethene (&)

compounds were detected in the water samples. Qil and grease compounds were not
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detected by the Cal-DHS method. In addition, two compounds (1-ethyl-2-methyl-benzene
and 1,3,5-trimethyl-benzene) were identified in the water sample, but at concentrations
below the reporting limits of the method used. Toluene and ethylbenzene compounds were
not detected during analysis by EPA Method 624. Copies of the Analysis Reports are

included in Appendix D.

EVALUATION OF GROUND-WATER FLOW DIRECTION

Ron Archer Civil Engineer, Inc., of Pleasanton, California, surveyed the locations and casing
elevations of the five wells, and other site features, on April 26, 1989. A copy of their
report summarizing the survey data is included in Appendix E. The surveyed wellhead
elevations and depth to static water level measurements taken on May 8, 1989 were used

to calculate the ground-water surface elevation summarized in Table 6.

The depth to static water was measured to the nearest 0.01 foot using a Solinst electronic
water level indicator on May 8, 1989. Ground-water elevation data from Table 6 was used
to construct a ground-water elevation map for the site (Plate P-17). Because of the shallow
perched water bearing zone encountered in monitoring well MW-2, data from this well was
not used in constructing the map. Plate P-15 and the May 8, 1989 data indicate that the
direction of ground-water flow is toward the north and the ground-water gradient is

approximately 0.003.
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ARCO Service Station 276, Qakland, California AGS 19014-1
TABLE 6
GROUND-WATER SURFACE ELEVATION DATA
ARCO Products Station No. 276
10600 MacArthur Boulevard
Oakland, California

(data measured on May 8, 1989)

Casing Depth to Ground-water
Well No. Elevation Ground Water Elevation
MW-1 55.91 34.06 21.85
MW=-2 55.35 17.00 38.35
MW-~3 56.55 34.45 22.10
MW-4 55.94 33.88 22.06
MW-5 55.43 33.17 22.26

Measurements are in feet.
Elevaticon measurements are referenced to mean sea level.

DISCUSSION

The Background section of this report discussed an environmental investigation of the
Foothill Square shopping center property performed by Western Geologic Resources. A
review of the depth to ground-water in the WGR wells with respect to mean sea level
suggests, with the exception of WGR well MW-4, that the ground water encountered by
WGR may represent a localized perched water-bearing zones similar to that encountered
by Applied GeoSystems during the drilling boring B-2. The surveyed wellhead and ground-

water elevation data presented in the WGR report are included in Appendix A. This data
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indicates, with the exception of WGR well MW-4, that ground-water was encountered
between 10 and 235 feet below the ground surface, or between 38 and 56 feet above mean
sea level. The depth to water of monitoring wells at the ARCO Station site is about 22 feet
above mean sea level with the exception of the perched water-bearing zone at well
MW-2 which lies at about 38 feet above sea level. The WGR report also mentions that
WGR well MW-3 went dry after one well volume was purged. It appears, therefortga, that
the potentiometric surface map presented in the WGR report is based on localized perched

water-bearing zones and may not reflect true regional aquifer ground-water elevations.

Boring logs and field observations from the Applied GeoSystems subsurface investigation
of the ARCO site also suggest that the perched water-bearing zone encountered in well
MW-2 at about 17 feet below the ground surface (or 38 feet above mean sea level), is
locally discontinuous, The saturated silty gravel encountered in boring B-2 was not
observed in boring B-5, approximately 10 feet to the northeast. The inconsistency suggests
that channelized deposits may be present in the subsurface. Well MW-2 was temporarily
dewatered after approximately 250 gallons of water were pumped from it before boring
B-5 was drilled which also suggests a perched water-bearing zone may be present in the

shallow subsurface in the vicinity of well MW-2,

WGR did not establish that the water-bearing zone as mapped by their wells is hydraulically

connected and it appears unlikely that they are, given the horizontal distances between the
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wells and the range in depth-to-water measurements reported in the five wells (up to 15
feet). The range in depth-to-water measurements led WGR to calculate a relatively steep
ground-water gradient across the Foothill Square site of 0.4 foot per foot. Our data

suggests that a gradient of 0.4 foot per foot at the site is unlikely.

The WGR well MW-3 is about 20 feet southeast of Applied GeoSystems’ well MW-2 (see
WGR Figure 3 in Appendix A). The depth to water in WGR well MW-3 was reported fo
be about 38 feet above mean sea level, which is similar to the depth-to-water measurement
in Applied GeoSystems’ well MW-2, and it is possible that they are hydraulically connected.
A second WGR monitoring well (MW-2), is approximately 280 feet from the southeast
corner of ARCO Station 276. The depth to water reported for WGR well MW-2 is about
38 feet above mean sea level. Since the reported depth to water in the two WGR wells is
about the same, it is possible that their ground-water is also derived from the same perched

zone. This water-bearing zone may represent a buried stream channel.

WGR used the depth to water from their five monitoring wells in constructing a
potentiometric surface map which was in turn used to evaluate the ground-water flow
direction and the hydraulic gradient presented in their report. Since the WGR monitoring
wells MW-1, MW-4, and MW-5 have very different water level elevations (with respect to
mean sea level) from the WGR wells MW-2 and MW-3, and since the ground-water

encountered by WGR appears to contain perched water-bearing zones as well as deeper
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water representative of a regional aquifer, the potentiometric surface map, ground-water

flow direction, and ground-water gradient reported by WGR are questionable.

The ground-water flow direction evaluated by our depth-to-water measurements in the
ARCO Station wells is to the north. The depth-to-water elevation reported in the WGR
report for their well MW-4 from January 11, 1989 is 27.8 feet above mean sea level, which
is about the same elevation calculated for ARCO wells, and when combined with our data,

also indicates a ground-water flow direction to the north.

CONCLUSIONS

o No laboratory evidence of TPHg or BTEX was detected in the soil samples
collected from borings B-3 or B-4. Relatively low readings of hydrocarbon
compounds were detected by the OVM instrument in the subjective analyses
of soil samples collected from boring B-4 as shown on Plates P-10 and P-11
in the column labeled P.I.D. Evidence of hydrocarbon contamination (TPHg
and BTEX) was detected in the soil samples analyzed from borings B-2 and
B-5. The laboratory results of soil samples collected from borings B-2 and
B-5 suggest the vertical extent of soil contamination at these locations has
been delineated. At these locations, soil contamination appears to extend

from the ground surface to about 25 feet below the ground surface of each
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borings, with the highest levels of soil contamination occurring between 16
and 20 feet below the ground surface. Xylene compounds were detected in
a soil sample collected from boring B-1, but other associated hydrocarbon

contaminants were not found.

No laboratory evidence of TPHg or BTEX was detected in the water samples
analyzed from monitoring well MW-1. Laboratory analyses of water samples
from monitoring wells MW-3 through MW-5 indicated the presence of
hydrocarbon contamination (BTEX) in these wells, but at levels well below
the respective Maximum Contamination levels as defined by Title 22
(paragraph 64444.5) of the California Administrative Code and the
recommended action levels for drinking water established by the California
Department of Health Services. "Iféé: was detected in the replicate water
sample collected from well MW-4 and analyzed by EPA Method 624. Total
oil and grease compounds were not detected in the water sample collected
from monitoring well MW-4. Elevated levels of the hydrocarbon compounds

TPHg and BTEX were detected in the perched ground-water samples

collected from well MW-2.

Our interpretation of the ground-water flow direction, based of elevation data

taken on two separate days, is toward the north with a gradient of 0.003. This
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direction is different from the expected westerly direction as based on
topography and the location of the site with respect to San Francisco Bay but
is also supported by the depth to water of an offsite well near the ARCO

Station that was reported by Western Geologic Resources (WGR MW-4).

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
geological practice in California at the time this investigation was performed. This
investigation was conducted solely as a tool in evaluating environmental conditions of the
soil and ground water with respect to contamination at the site. No soil engineering or
geotechnical recommendations are implied or should be inferred. Evaluation of the
geologic conditions at the site for the purpose of this investigation is made from a limited
number of observation points. Subsurface conditions may vary away from the data points
available. Additional work, including further subsurface investigation, can reduce the

inherent uncertainties associated with this type of investigation.
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Relatively undisturbed
sample

MAJOR DMSIONS LTR DESCRIPTION MAJOR DMISIONS LTR DESCRIPTION
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ML | rock flour, sity or e fine sands
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Pooriy—graded grovels or grovel—sand
Graval GF | midures, Uttle or no finese Silt:
and on '
grovelly clays Inorganic cloys of low to medium
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iq4 W Bm— —
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$-10 Sample number
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Totsl depth of boring: 40-1/2 feet Diameter of boring: 8 inches Date drifiedh  >—21 —89

Casing diameten 2 inches Length: 39 feet Slot sizes _0.020—inch
Screen diameten 2 inches Length 20 feet Material type:  Sch 40 PVC
Drilling Companys Kvilhaug Drilling Co. Drilien Chris & Mike

Method Used: Hollow—Stem Auger Fleld Geologist: Jim Cline

Signature of Registered Protessionah
Registration No.: Statsn Ca

SAMPLE | = UscCs WELL
P.LD. DESCRIPTION
No. |2 CODE IcONST.
e 0 o .
Asphalt (8 inches) over baserock (8 inches). A I
v v
0 J CH Silty clay with some sand, gray, moist, high plasticity, ' e
i stiff. by ¥
v v
bvv Vv
~ 4 = :vv bvr
v v
16 With trace of gravel, grades gray—brown, damp, hard. T b
6 S-5.5 38l o vl |v
= - r v Uv
—— ._h':v Vv
. 8 cL Siity clay with sand, brown, damp, medium plasticity, Fe F
hard. 7vv ?v
7vv Vv
L 10 12 r:v v:
5-10.5 HZB 0 o b
v VV
y ¥
. 12 AAREAY
v v
rvw Vv
- 14- v v v
16 vv Fv
15155 34 o
L 18 17 Grades moist.
s—18R401 o
_ 20 - Grades very stiff.
(Section continues downward)
= LOG OF BORING B-1/MW~1 | PLATE
If "L—_‘_ ]
P Arco Service Station No. 276 P-4
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Sampis | 5 USCS Weil
Depth No. g P.l.D.P Code Description Const.
8 CcL Silty clay with sand, brown, damp, moist, medium
§—21 171 o plasticity, very stiff.
8
g
-24J S-Z:S.S;“
7
_ 8
~26~1s-2¢ M 10| o
e 2 £ g
ML Clayey silt, brown, moist, low plasticity, very stiff.
= 3() ot 9
10
5-3 11 a
e 32 = \ 4
b 4 wed v
8 e
- 36 - ﬁTO - Wet, with clay lenses.
s-36 14 0
10 SM Silty sand, fine grained, grades gray—brown.
10
- 40— S—40§12 0
Total Depth = 40—1/2 feet.
= 4 4 =
e 50
Ny . LOG OF BORING B-1/MW=-1 PLATE
P e ——— Arco Service Station No. 276
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Total depth of boring: 28-1/2 fest Diameter of boring: 10 inches Date drilled 3-22-89

Casing dismeten 4 inches Lengthh  25—1/2 feet Slot size: _0.020—inch
Screen diameten 4 inches Length: 10 feet Material type:  Sch 40 PVC
Drilllng Company:  Kvilhaug Driling Co. Drillers Chris & Mike
Method Used: Hollow—Stem Auger Fleid Geologist Steve Johnston
Signature of Registered Professional
Registration No. State: CA

pepTi SAMPLE | = USCS WELL
P.L.D. DESCRIPTION LOIG
no. | S|P [cope T.
L 0 o Asphait (3 inches) over baserock (6 inches) over N I
asphalt (3 inches) and baserock (6 inches). A/
ki 7
e 2 o CH Silty clay, dark gray, damp, high plasticity, very stiff. A A
7vv U’v
e 4 = s _qr:v v:
30 CL Sandy clay, brown, damp, low plasticity, hard. :v: :v
L 6 s-ssﬁs& 1 | AN
o b
v v
F v v
B 8 7 rvv Uv
rvv Vv
v v
~ 10+ g Gray mottling, medium plasticity, grades very stiff. Vv:‘ o
7
s—11 R o6 »
- 12- v
b
v
L 14
6
" 16 s M 1| 97
v X -
12 - - Silty grovel, fine—to coarse—grained sand, brown--gray,
e 18 = S—18 24| 300 GM wet, dense, noticeable odor.
12
L 204 36 Grades more silty, fine—to medium-grained gravel,
$-20 330 noticeable odor, |
(Section continues downward)
o\
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Sample
No.

P.LD.|

UsCS

Code

Description

.30 -
32 ~
34
| 36
- 38
= 40 4
- 40 —
44 =
e 46 =
- 48

e S0 ok

$-24.5 ;

24

20
22

GM

Silty gravel, fine—to coarse—grained sand, brown—gray,
wet, dense, obvious odor.

30

SC

Clayey sand, brown, moist, dense.

S0

SM

Silty sand with clay lenses, brown, moist, dense.

Total Depth = 28—1/2 feet.
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Total depth of borings 0-1/2 fest plgmeter of boring:s 8 inches pDate drilleds_3—21—89

Casing diameten 2 inches Length 40 feet Slot sizex 0.020—inch
Screen diameten 2 inches Length: 20 feet Material type: Sch 40 PVC
Driling Companyx Kvilhoug Drilling Co. Driller: Chris and Mike
Method Useds Hollow—Stem Auger Fleld Geologist: Steve Johnston
Signature of Registersd Professional
Registration No. States Ca

.}
o SAMPLE| 3 uscs WELL
P.LD. DESCRIPTION
No. |g CODE [consT.
. 0 < T s !
Asphalt (2 inches) over baserock (8 inches). AR
v
CL Silty clay with some gravel, brown—gray, wet, medium i
- 2 - plasticity, very stiff. A
CH Silty clay with some sand, gray, damp, high plasticity, %
hard. e
- 4 - v
vl
12 v
F v
L 6 - s—5.5m20 0 i
rvv
Fvv
r. 8 -y 71
F v
— —
SM Silty sand, trace gravel, brown, damp, dense. &
10~ 12 &
s—m.sm22 0 r:v
o ¥ v
b 124 cL Siity clay, brown, damp, medium plasticity, hard. v ]
rvv
v
- 14- ?vv
i12 &
-15. 30 v
L 16 $5-15.5 0
- 18 12
5-18.5 HZO 0 With fine—grained sand, grades moist.
20 =
(Section continues downward)
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PROJECT NO. 19014-1 Oakland, California




Sampis | Uscs
!Doplh No. § P.1.D. Code Description
20
§—20.5 200 O CL Silty clay with fine—grained sand, brown, moist,
medium plasticity, hard.
FEE—
:g With trace gravel, grades to very stiff.
5
p— L 7
cé $-25.5 101 ©
SM Silty sand with gravel, brown, moist, dense.
=30 = 15
s-:so.si20 0
|32 =
ML Clayey silt with trace gravel, brown, wet, slight
—34 = v v plasticity, very stiff,
10 =
10
e 36 o 5—36310 0
- 38— _
SM Silty sand with trace gravel, brown, wet, dense.
25
- 40 = s-—40§25 0
Total Depth = 40-1/2 feet.
e 4.2 od
“447
- 46
e 4 53 o
e 50
Ny LOG OF BORINGB-3/MW~3|PLATE
= == Arco Service Station No. 2768
Applied GeoSystems 10600 McArthur Blvd. P-9

[PROJECT NO.

19014-1

Oakland, California




Total depth of boring 53-1/2 feel plameter of borings 8 inches Date drilled: 3-29-89
Casing dlameter: 2 inches Length: 50 feet Slot size: _0.020—inch
Screen diameten 2_inches Lengthe 20 feet Materlal type:__Sch 40 PVC
Drilling Company: Kvilhaug Drilling Co. Drillen Chris & Mike
Method Usedh Hollow—-Stem Auger Fleld Geologist: Leigh Beem
Signature of Registered Professionah
Registration No. State: (A
[oerr SAMPLE| UsCs [WELL
P.L.D. DESCRIPTION
NO. | = CODE NST.
- 01 Concrete (6 inches) over backfiil. o
v v
y vl 3
2 ) I
v v
v Vv
v
L 4 Large gravel (backfill material). A
4 o I
- 6 - h LS VVV Vv
s—6 7} 23 v] |v
& v
LY
e 8 o v 7v
y v
» . 19 ¥
sSwW Sand with gravel, brown-—gray, wet, loose. v v
- 10 & P
10 vyl b
S-11 i s| 2 AR A
L 12 4 o b
h —
cL Sandy clay with trace gravel, and some fine—to mediump’yl b
—grained sand, brown, damp, medium plasticity, 71 |7
- 14+ hard. rvvil vv
12 v v
16 25 rvv Vv
S—-16 S0 1.1 A/NA
o
b 18 ™ o
rvv U’v
v v
F 9 v
- 20+ . . . . ‘ rvv vv
Grades to silty clay, with some very fine—grained sand. v} |v
F v 4
(Section continues downward) [%) |7
s\ é ] PLAT
_= : . LOG OF BORING B-4/MW-4 | PLATE
P — Arco Service Station No. 276 P - 10
Y YL L ML C ) )i da s 10600 McArthur Blvd.
PROJECT NO. 19014-1 Oakland, California




Sampie
Depth No?l =| pLD, létgf Description
14 , . . .
17 CcL Silty clay with some very fine—grained sand, brown,
S—21 41 4.8 damp, medium plasticity, hard.
s 22 o
b 2 4. =
10 ML Sandy silt, fine—~grained sand, brown, moist, dense.
186
~26<] 526 ﬁm 1.9
T e OO (.
SM Sity sand, fine—to medium—grained, with some clay
and trace gravel, brown, meist, medium dense.
=30 ~ 7
8
S5-31 20] 1.9
Y
=3 4 =t =
8 = Sandy silt, fine—grained, brown, wet, low plasticity,
4 medium stiff.
~35Vs_ao 4| 19 | M-
[~ 38+ GC Clayey gravel with sand and silt, brown, wet, loose.
= 40 ~ '
3_4'1/ b
e 4 4 = —
SM Silty sand, fine—to medium—grained, brown, wet
e 46 = medium dense.
S—48 1.5
A I N ol
*i/ 4 (Section continues downward)
S—51 j&8
N B-4/MW-4
P - . LOG OF BORING MW=4| pLATE
= i Arco Service Station No. 278
Applised GeoSysterms 10600 McArthur Bivd. P-11
PROJECT NO. 19014-1 o.kl.nd, California




Sample
[Depin ',:';‘_'

=| pip. ‘éﬁﬁf

Descripiion

SM

Silty sand, fine—to medium—grained, brown, wet,
medium dense.

CH

Gravelly cigy with minor fine—to medium—grained sand,
red—brown, moist, medium—high plasticity, stiff.

=54 =
56 =
58 =
=60 -~
62
r64-
- 6.6 o
=68
- 70
72 -
7 4 o
e 76 =
jm 7 8

e 80 =

Total Depth = 53—1/2 feet.

Wall
Comst.

2

A‘ ’é\‘

L

e

Applled GeoSysterms

[PROJECT NO.

19014-1

Arco Service Station No. 276
10600 McArthur Bivd.
Oakiand, California

LOG OF BORING B-4/MW-4|PLATE

P

12




Totsl depth of boring: 49 feet Diameter of boring: 10 inches Date drilleds_ +—6—89

Casing diameter: 4 inches Lengthm___ 47—1/2 feet Slot sizes _0.020—inch
Screen diameten 4 inches Length: 15 feet Material type:__ Sch 40 PVC
Driling Companyr  Kvilhaug Drilling Co. Dritlen: Chris & Mike

Method Used: Hollow—Stem Auger Fleld Geologist: _Leigh Beem

Signaiure of Registered Professionah
Reglstration No.: States Ca

pepyyd SAMPLE | = UsSCs WELL
P.LD. DESCRIPTION
NO. |2 CODE NST.
o 0 - » . . '
Asphalt (2 inches) over backfill (6 inches) over asphait [V ¥
(2 inches), vl [v
Y CH Silty clay, dark brown, damp, high plasticity, very stiff. [¢] [o
F v v
Vv VV
bvv rvv
- 4 ) v v
o —— A |
CcL Sandy clay with minor gravel, brown—gray mottling, AARERS
damp, medium plasticity, very stiff. vy |¥v
- 6 = S—6 AA
er1 vvv
v Vv
- 8 - v 9 v
A
v
vl P
vi [+
- 10+ 6 Silty clay with minor fine—~grained sand, green—brown el o
7 mottling. AR
s—11 11| 18 71 1T
= 12- v v
?Vv VV
7vv o
- 14 A X
— pr— v
GC Clayey gravel with fine—to coarse—grained sand, gray, [oi [v]
12 very moist, dense, noticeable odor. ARA
- 164 12 rvv:; he
S-16 18 111 vi v
v 4
10 — vl |v
- 1845 15 16| 44 CL Gravelly clay with fine—to coarse—grained sand, brown, [, [
damp, low—medium plasticity, very stiff. AA
20 re
L 20+ 25 Silty clay with minor fine—grained sand, hard. v1 7
$-20 80 i 9 9| b
. . Fop ¥
(Section continues downward) A
i

,ﬁé\ LOG OF BORING B-5/MW-=-5 | PLATE

Ca— —‘:-—— Arco Service Station No. 276 P - 13
I UL AL L i L L — 10600 McArthur Bivd.

PROJECT NO. 19014-1 Oakland, California




Sample |3 [uscs Well
Depth No. E P.1.D. Code Description Comst.
cL Silty clay with minor fine-grained sand, brown, damp, "'q
low—medium plasticity, hard. .
v
o 22 o 10 ML Sandy silt with fine—grained sand, brown, damp, low v‘
im plasticity, very stiff, noticeable odor. 9 Y
§-23 10] 45 At
~24 = s
v
10 SM Siity sand, fine—to medium—grained, brown, damp, o]
e 10 dense, noticeable odor. lvv‘
s—-26 il 20{ 116 o
v
v 9
=28 - s
A
=30 i}g T CL | oMty clay lenses, damp, medium plasticity, stiff.
S-31 17| 200 | sSM Sitty sand, fine—to medium—grained, brown, damp,
=32 = dense, noticeable odor.
Y
i?_o \V4 Sandy clay lenses,
25 g i i
e 36 o — Well graded sand with some Interbedded clay and
S—-36Ml301 12.5 gravel, wet, dense.
- 38— % CL Silty clay with minor gravel, brown, damp, soft.
5-38.5 241 33
40 = 4 SM Silty sand, brown, moist, medium dense, noticeable
'- 6 odor.
S—41 131104
e 42 o= ‘
4 CL Clay lenses with minor gravel, brown, damp, medium
6 plasticity, stiff.
=44 = 5-43.5 101124 SM Silty sand, brown, moist, medium dense, noticeable
Ldor.
6 CL Silty gray with gravel, brown, damp, low to medium
e 46— 10 lasticity, very stiff. ‘
S—48 15 225 SM ot 3 . own, OISt ediim §€, nouce
odor.
B GC Clayey gravel with sand, fine—to coarse—grained,
b 48 o 16 . . .
brown—gray, moist, very dense, noticeable odor.
5-48.5 EES0 { 200
Total Depth = 49 feet.
e D0 =

Jrﬁé

Applled GeoSystermns

|PROJECT NO.

19014-1

LOG OF BORING B-5/MW-5

Arco Service Station No. 276
10600 McArthur Blvd.
Oakland, California

PLATE
P - 14




62 =

A A
MW-2 MW-5 Proj. MW—4 MW—1 0
Silty cloy | | Silty clay
52 . —_—— Back— - e
—I g" l_ T = 0
26 I- "‘I Sandy clay 0 ~ 10
11
] +2 1 sl 2
K’ SH?I = 30 4fPrades to silly clay 0 g
: grave 33 H s o [20 @
® 32 - T ———=__ ] k=]
c 5 Siity sand T = ° ‘9&
8 with clay lenses L T - 0%\
= 20 [ o k30 ~3
b4 S 4 Y QL
22 - - 0 Silty sand 0 B
13 with clay lenses E
33 °© k40 :.é
12 - ; ig Trace of grqvel in sections <&
2
200
01 = 50
Z'J 01
- 60
Approximate Horizontal Scale
EXPLANATION. 30 0 30 60
o e —
= OVM reading in ppm feet
= Well casing
v - Well'screen Approximate Vertical Scale
= = Static water level
measured on May 3, 1989 15 0 15 30
= |nterpreted contact w
feet
P v— N CROSS SECTION A - A’ PLATE
A= —— === ARCO Station No. 276

Appliled GeoSysterms

PROJECT NO.

19014-1

10600 MacArthur Boulevard
Oakiand, California

P - 15




62 = B B’
MW—2 MW-5 MW-—3
| | 0
. Silty cloy
L_
52 — = -
0
5 Sandy clay gz 10
111 o]
42 v 0 o
) Sity X 30p4 Silty ;Ioa sandy 5
3 gravel y 0 50 .©
L S 0 -5
§ 32 = Zo g > %\
e 29
5 & 200 Silty sand with = =230 Z >
© v clay lenses §
= = h 4 x
272 - . = 0 o)
[ Silty sand a
13 and clayey silt 0 o
4 33 =40 <
& 124 Trace of gravel in sections
12 = 225
'y 200
— 50
D
Approximate Horizontal Scale
EXPLANATION 30 0 30 | 60
e — T —
= OVM reading in ppm feet
= Well casing
= Well screen Approximate Vertical Scale
¥ = Static water level
measured on May 3, 1989 15 0 15 30
- T ———
== Interpreted contact feet
PLATE

‘,,a-’—a é

.
e T -

P

Ap;ifad GeoSyasterms

PROJECT NO.

190141

CROSS SECTION B - B'
ARCO Station No. 276
10600 MacArthur Boulevard
Oakland, Callfornia

P - 16




Oakland, California

@
N2
o
@‘s‘
Ny
® APPROXIMATE
/ LOCATION OF
FORMER
| WASTE-OIL
o \22.00 AN
@ SERVICE \ 22.05
PLANTERS  |SLANDS ‘ e 2210
m .
sTaoN N\, B3/MW-3
BUILDING Vf_"4 MW+ .\ 22.10
® — 5
_ﬂ_)___... 22.1
-—/"'"""2 .20 T%H
2225
22.26
S B—5/MW—5
UNDERGROUND cﬁ
STORAGE. TANKS 3
zS|12%
EIER
TR Fip]
LI8o
PLANTER PElex
2@l%3
[Tes
Kl oA
e
(@]
|
—n=22.25 = Line of equal elevation
to ground water
B-5/MW~5& = Approximate location of N Approximate Scale
boring/monitoring well 30 15 0 30 60
Source: Modified from plan feet
supplied by ARCO
and surveyed by Ron Archer
Civil Engineer, Inc.
P v— GROUND-WATER ELEVATION MAP. [PLATE
<5 ~== ARCO Station No. 276
Applied GeoSyatems 10600 MacArthur Boulevard
PROJECT NO. 19014-1

P - 17
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SELECTED PAGES FROM KALDVEER ASSOCIATES REPORT:
PRELIMINARY SOIL AND GROUNDWATER QUALITY TESTING PROGRAM
FOOTHILL SQUARE OAKLAND, CALIFORNIA
DATED OCTOBER 7, 1988

KE812-3A, 12302



s ' et !
' v f | N :—"[1,:(:-,; , cope
\\.\ L-' v@,f) 6 S RN "y Line ;l._
() i 7’“‘( ( Ty eyt
— , i 0 TN
;'}-b.Ol @ / w2 i g Merwcc&*\ ———
1.0 y EB-3 1. g
-1 _87 —— — ) 3 ; EB-6
) ) g ] / \I t. '_5 __\
'a\'{( L ol A <
- Existing
Borcort Bf 'TW\I\UCS Lucky lyoung's  Bingo Social I.JQEB-
{‘,)I? P ‘ &"’ :CIeane s Parlor Security 12
AT
{ ) / tT .\ !
OF !TACDOL,L \ Coin Furniture i >. 0] |i6.
Uty o o EB-15 Laundry Store \ @EB'B
ST L \ Several Thrifty \ ———
A {«’lfffo 4 Stores Drug Parking
. —
AN a2 D 35-
3 2.0 144 -
EB-14 | Parking } % /EB\l Lofy
\ Q @ 8.9
- Vacant Building E 3
_k:"—\-w-;_' . \ /l EB-12
LEGEND (o I ~Fotomat Testm Usa |\
Requested Service

Station})

Approximate Location of Exploratorv T
Boring. Socil and Grab Water Sample Collected \\____ B -

Approximate Location ol Lxploratory Boring. ol ™ \ Tl
. -= 1081h Avenue --

Samples Collected -
APPROXIMATE SCALE (Feet) ﬁ ( AR . (
0

— — «mw Composile (spatial) Boundary
g Depth of Soil Sample Selected -
s 100 200 300

for Testing

SITE PLAN

FOOTHILL SQUARE

Foothill Square "Diake
Qakland, California

Basce:
Builders", Welton Becket &

Kaldveer Associates

Geoscience Consultants

Associates, undated
A Cahklormig Corpoiohon

DATE
October 1988

PROJECT NO
Figure

KE8]2 JA




PRIMARY DIVISIONS

GROUS

SECONDARY DIVISIONS

SYMBOL :
CLEAN Weil graded gravels. gravei=sand mixtures. intti¢ of no .
3 GRAVELS GRAVELS Gw e, :
3 z MORE THAN HALF (LESS THAN GP Poorly greded gravels of gravel-sand mixtures, little or :
3 % g OF COARSE 5% FINES) no fines. ‘ %
2 FRACTION (S GRAVEL GM Sty graveis gravel-sand-siit Mixtures non-piastic hines |
Q &5 w LAAGER THAN WITH j
“w g b NO. 4 SIEVE FINES GC Clavey graveis, gravei-sand-clay mixtures, plastic fines
— H
=" i
g % oy SANDS (s::m SW | Wali graded sands gravelly sands littie or no fines
2 g @ MORE THAN HALF | (LESS THAN ‘
E < OF COARSE 5% FINES) sP Poorciy graded sands or gravelly unds little ar no tings
g w FRACTION IS SANOS SM | Silty sands. sand-silt mixtures non=plastic fines
§ SMALLER THAN WITH !
NO 4 SIEVE FINES sSC Clayey sands, sand-clay mixtures plastic fines

SILTS AND CLAYS

j nic silts and very tine sands rock flour, silty or
ML nomw fing tands or Clavey Siits with shght puslénv

W
3 85 b :
2 .3t Liau LM s CL_[ g cag ol 5 e Sy sy
g i1da LESS THAN 50% oL Organic siits and organic sty clays of low piastcity.
Z 2 g i
g § g ; SILTS AND CLAYS MH ilm.clgrl. 'rln.l‘llﬂ !‘"Sa dn fine o
y § § LIQUID LIMIT 1S CH | Inorganic clays of high plasucity. fat ciays.
i ; ;. GREATER THAN 50% oM Orgarsc cisys of medium to high puimieily. organic siits.
HIGHLY ORGANIC SOILS Pt | Peat and other highly organic sarls,

DEFINITION OF TERMS

U.§. STANDARD SERIES SIEVE

CLEAR SQUARE SIEVE OPENINGS

200 40 0 4 14" a* 124
SAND GRAVEL ‘
SILTS AND CLAYS COBBLES | BOULDERS
FINE MEDIUM COARSE FINE COARSE ‘
GRAIN SIZES !
1
I 3
SANDS AND GRAVELS au)ws/FooT’ SILTS AND CLAYS STRENGTH* aLOWS/FOOT’ E
VERY LOOQSE 0~ 4 VERY SOFT 0 - 1/4 0 -2 l
SOFT 1/4 - 1/2 2 - 4
LOOSE 4-10 FIAM V2 -1 4 -8 !
DENSE X -5 VERY STIFF 2 - 4 6 - R
VERY DENSE OVER 50 HARD OVER 4 OVER 22
. b
RELATIVE DENSITY CONSISTENCY

f?'lurr\tm of biows of 140 pound hammer falling 30 inches to dve 2 2 inch 0.0 (1-3/8B inchi ) D)

split spoon CASTM O-1586).

$Unconfined compressive strength in tons/sq ft. as determined by laboratory testing or Innfoxf:matod
by the standard penetration test CASTM D-1586) pocket penetrometer, lorvane, of visuai obsarvation

Kaldveer Assaociates
Geoscience Consultants
ACa ‘ormig Corpotaton

KEY TO EXPLORATORY BORING LOGS
Unified Soil Classification System CASTM D-2487)

FOOTHILL SQUARE

Oakland, Califorma

PRQUECT NO.

DATE

KE812-3A

QOctober

1988

Figure
! A-1




oan L AaContinucus Flight Auger SURFACE ELEVATION

- LOGGED By

RB

27 Feet

DEPTH TO GROUNDWATER

BORING DIAMETER

DEBCRIFTION AND CLASSIFICATION

§ 1nches

DEPTH

DESCRIPFTION AND REMAAXS

COLOA | CONSIST

SAMPLER

SOOI | 'FEET!
TYPE

PEME TRATION
RESISTANCE

(BLOWS/FY )

DATE DRILLED

WATER
CONTENT (%)

8/29/88

ORY DENSITY
PCE)

STAENGTH
(1315

COMPAE SSIVE

CLAY, sy with gravels, no odor,

Hry

grading 0 no gravels)

(grading to some white specks)

K cracding 1o no white specks)

rading with some gravels)

[grading with slight oder)

1" aspnalt over 8" baserock brown very
5

stif £

hard

very
stiff

CL L

23

N

- 26

CLAY, gravelly, very moist

(strong odoer)

hrawn-{ vervy

green| stiff

CLF -

e 2 0 e

1 UNCOMFINED

,
!
}
i
i
!

Kaldveer Associates
Geoscience Consuitanis
A C Jlltormic Corporation

EXPLORATORY BORING LOG

TOOTHILL SQUARE
QOakland, Califorria

PACJECT NO

QATE

KE812-3A

Qctober 1988

BORING
NOQ




DAL AIG Continuous Flight Auger | SURFACE ELEVATION - LOGGED BY RB !

27 Feet 8/29

DEPTH TO GROUNDWATER BORING DIAMETER

6 inches | OATE DRILLED

/
DESCRIPTION AND CLASSIFICATION e 8 §§§ 5» E- §<§s|
$|c2%|i5s | 8) |BE:l)
DESCRIPTION AND REMARKS coLor | consist, [SQIL| FEET 5 el BE 4 2 19§55
" |TYPE vl 3 & =8w :
CLAY, gravelly, very moist, brown-| very |CL | i i |
strong odor green stiff a1 : |
- 30 | T
- 22 4 !
) |
- 23 r
A | T
| 24 ‘ ! :
— 25
= -
- 26
" A4 34
- 27 1 B
r_ -
| 28
[~ m
- 29 -
(saturated) 30
- 31 7
Bottom of Boring = 31} Feet - 32
NHotes: : 33 :
l. The stratification lines repre-
sent the approximate boundaries B n
between soil types and the transi- - 34
tion may be gradual. ~ -]
2. These samplers were driven pm 35 —
with a fully manual hammer and -~ -
the penetration resistance values L 36
shiculd be converted as explained » -
in Appendix A. L 37 ]
3. Groundwater level was | B
measured at 27 feet at time of | 38 4
drilling.
L 39
P -

EXPLORATORY BORING LOG

Kaldveer Associates FOOTHILL SQUARE
Geoscience Consultants Oakland, California

ACQ ‘ermg Corporanan '
PROJECT NO. DATE BORING
KE812-3A | October 1988 No




OARL A Continuous Flight Auger | SURFACE ELEVATION

- LOGGED BY

RB

um'ﬂm‘[‘.Not Encountereq‘ BORING DIAMETER 6 1nches

DATE ORILLED 8/29/48

OEBCRIPTION ANO CLASSIFICATION e (332 5 B [3s:
DEPTH 'E ;:"‘ W'z I P
soi | weEn | 3 :Ei 2| 89 |EE:s
OESCRIPTION AND REMARKS COLOR | CONSIST TYPE b §=! é S- gga
W
2" aspnalt over 3" baserock i i :
o |
CLAY, sitvy, few gravels, slight plack very CLL 4
odor, dry stiff 2
- ‘YA 32 |
L 3 ] |
stiff = |
R Z 7T |
—S ey
- 6
(grading to slightly moist) - ~
7 4
CJ..AY,dsilty, no gravels, slight light- | hard cLF - ‘
odor, cry brown -8
r—
- 9
Notes: o 1
1. The stratification lines repre- L 10 54
sent the approximate boundaries ~
between soil types and the transi- e 11 o
tion may be gradual. | N
2. These samplers were driven L 12
with & fully manual hammer and - A
the penerrarion resistance values L §3 - !
shouid be converted as explained " _ ;
m Appendix A, L 1y
P -
— 15
- 16
i 17
| —— ——— ___—______ ______———— —
Borttom of Boring = 1681 Feet - 17 -
- 18 o
- 19
f—20
EXPLORATORY BORING LOG
Kaldveer Associates FOOTRILL SQUARE
Geoscience Consuitants Qakland, California,
A Cuttoria Comaration PROVECT NO. DATE B0RING
KE812-3A | October 1988] MO -




OARL A Continuous Flight Auger { SURFACE ELEVATION - LOGGEDSY  pp
OEPTH TO GROUNDWATER 14 Feat | BORING DIAMETER inch DATE DRILLED 8/29/88
DEBCRIPTION ANO CLASSIFICATION (B38| i) 5 35
ceel g |E3g| 32| E§ 1iis
soi | *esn | 3 |38 F5 1 SE [8f&:
DESCRIPTION AND REMARKS COLOR | CONSIST |yyag dliea| "8 F §§:’
2" Asphalr 6" bhaserock [ A !
/r- 1 i !
CLAY, siity with few gravels, dry.fbrown| very |CL -
1o ocor stiff - 2 |
i 16
X .
-3 b f
hard -~ { i |
L, sl !
-
— O -
e -
{grad:ng o no gravels) - 6
. 74 ]
- i
- 8§ o -
{grading to slightly moist) -9
b
b 10 AL 26
o —1 {
= 11
- 12 4
{5.:2..g 0 very moist) " i :
t.itas, i
.. e siratification anes repre- ™ ‘3 - ! '
12nt tne approximate ooundaries - .
c3weer soul tyges and the transi~
1.2- —av pe grazual. - 14 = E E
I, Tmesa gampiavr sera driven B
with a il mangal hammar and - -
e D elPAlOR :2sistlance vaiues —15
»n2u.s e zonveried as exvlained
o ‘«E:et‘.dﬁc'ﬁx. . = 34
""-f;*a;...rf:cn:?a‘.t-le!f-e.eetvill :‘l.?nse of - 16 4 /4
Ir..ang. — -
Botzom of Boring = 164 Feet - 17 -
e 18 1
- 19
— 20 —
|
EXPLORATORY BORING LOG
Kaldveer Associates FOOTSILL SQUARE
Geosclence Consuitants Oakland, California
A Callfornia Corporation PROJECT NO OATE BOR;NG
KE812-3A October 1988 NO 3




oL Mg Continuous Flight Auger

SURFACE ELEVATION

- LOGGED BY

RB

OEPTH TO GROUNDWATER N Ot Encountered

SBORING DIAMETER

6

iches

DATE DRILLED

DEBCAWPTION AND CLASSIFICATION LT R LT
pepTH | “ 1535 ] &= ¢ R
{FEET) § E;E 3¢ §§ 3213
SOIL w @ 23 L - 29
DESCRIFTION AND REMARKS COLOR | CONSIST |ovpe 3 T g: E gé;,-,
1" zsphalt over 6}" abserock L ! ‘
. '
CLAY, suty, dry, slight odor black-| very |CL . ,
brown| stiff - 2 ;
L 35
Stiff -3 9] ;
e b
R 77 !
o - |
hs ———
- -
fgracdes 1o light trown) light- - 6
brown - -
L 7
r—
- 9 o
hard - [
A 55 i
Notes: — 10 '
1. The stratification lines repre- B \ 7
sen: he aporoximate boundaries -t ;
between soil types and the transi- ~ n [
120 Tayv be gradual. - 12 S :
2. Trese samplers were driven - - ;
with a2 Zuily manual hammer and - 13 o ‘
tne cenetration resistance values o -
shou.d be converrted as explained - 14 o
in Appendix A, = -
- 15
- 15
hm -LA f—
e —————— 3
Bottom of Boring = 16} Feet - 17
- 18 -
- 19 o

Kaldveer Associates
Geoscience Consuliants
A Cumlornig Carporation

EXPLORATORY BORING LOG

FOOTHILL SQUARE
Qakland, Califerma

PROJECT NO

DATE

KE812-34

Uctober 1988

BORING
NO




OARLAKG Continuous Flight Auger

SURFACE ELEVATION

[
LOGGED BY

RB

DEPTH TO GROUNDWATER N OT Encounten

BOAING DIAMETER

6 inches

OATE DRILLED

8§/29,88

DEBCRIPTION ANO CLASSIFICATION LTS D I R
oeprw | 2 igzel E3 1 Eo 1223
so | *eem | 2 ;22 £= :g §¢:¢
DESCRIPTION AND REMARKS COLOR | CONSIST |fyne ia| "2 £ §§"’

1" asphalt over 7}" baserock ’

n 4 \

1 1 |

CLAY, sity, some gravels, slight {brown very |CL | - :
odor, dry stiff . 2 ] 21 i

o 3 ——y
{grading to no gravels) : y TA422 |

- - |

—5

- 6

_ A 64

L 7 4
(grading to slightly moist) - . 5

- 8§ - N

e 9 iy

— 10 :
s otes: - N )
L. The stratification lines repre- - 11 ‘
sent the approximate boundaries " i
between soil types and the transi- L 12 4 i
rion may be gradual. L N ‘
2. These samplers were driven L 13 - i g
with a fully manual hammer and L ! 1
the penetration resistance values L 14 -
shou.d be converted as explained
1n Appendix A. B

- 15 .

g -

-~ 16

————— ——————

Bottom of Boring = 16% Feet - 17 -

- 18 o

- 19

20

A Califerria Cotporation

Kaidveer Associates
Geoscience Consuitanis

EXPLORATORY BORING LOG

FOOTHILL SQUARE

Qakland, Caiiforni{;x
PROJECT NO. DATE
KE812-3A October 198§

NO

BORING




pAaL A Continuous Flignt Auger | SURFACE ELEVATION - LOGGED BY EB
DEPTH TO GAOUNDWATER 14 Feet BORING DIAMETER  § iches DATEDRILLED  3,/79/83
[ ——
DESCRIPTION ANO CLASSIFICATION < 335 .0 8 [33:
DEPTH| £ |Fxa| S5 | 2o 15935
ween | 31028 S35 { 8¢ (3¥:ic
SOIL %3 ¥ g 4 sE
DESCRIPTION ANO REMARKS COLOR | CONSIST |f\ne s¢8| 3| & $15
[¥]
2" asphalt over 5" baserock - ~ | 1
- 1 : i !
CLAY, siitv, some gravels brown | firm L L f
~r00ts (smail) L2 .
-dry L 24K :
“no odor L3 ;
very ' .
‘ stiff L 27 36
vJrading 0 o graveis)
tgrading 0 no roots ™ B
tgrading ) hard L5
*-':'.e_g,‘: i . ', 45
. ne Stratilicatian iines repre- o
32n! ine Aapproximate soundgaries 6
z31veen soL oes and tne sransi- u -1
“.Iv oray e gragual. o -
.. Tm=288 gawr'arg ware driven
~ith 3 fully nanuat hammer and L. 7
Lhe Deretraticr fesislance .aues <
sicuwic oe contrarzed as explained B = *
7 hopenaix A, - 3 < -
3. Sroundwater level was
Teasured at .4 feet at time of o -
arLiing.
9 A
bRAVEL, sand{fine-ccarse grained),] grey |medium-|{GP |- - !
some ciay, o odor, grades with dense — 10 ?
less clay, moderatelv moist - - .
L 11 i
N AL 27 I
e 12 4 '
L 13 o ;
. - - ‘
ad t '
{grades 1o saturated) e o2
- B
— 15
= =g
- 16
27
| e e et —imsin s — e pe———
Bot:om of Boring = 164 Feet - 17 =
=~ 1
- 18 4
- |9 -
L. 20 —
" 1
EXPLORATORY BORING LOG
Kaldveer Associates FOOTHILL SQUARE
Geoscience Consultants Qakland, California
A Cahtornia Corporation P.NECT No DA fE Bdn|NG
KE812-3A October 1988] NO 5




OARL MG Continuous Flight Auge: | SUAFACE ELEVATION - LOGGEDBY g
OEPTH TO GROUNOWATER No ntered BORING DIAMEYER inche DATE DRILLED 8/29/88
DESCAIPTION AND CLASSIFICATION e 835 2 & g¥:
DEPTH| 2 |32a| BT | I {5%9¢;
son| *een | 3 |38 $3 | SP |dE:c
OESCRIFTION ANO REMAAKS COLOR | CONSIST |rype A $fa| § fold g is
[ ] & g
2" asphalt over 6" baserock B i ?
L~¢, silty, 0 gravels, 4ary, no Jbrown hard | CL j
bdor [ 2 4450 | i
Notes: : 3 S ‘
l. The stratification hines repre- | { -
sent the approximate boundaries L, A4 44 g
between soil tvpes and the transi- v ‘
tion mav be gradual. s;‘g ™ 5 7 !
2, These samplers were driven - 7V 14
with a fully manual hammer and =
the penetration resistance values - 6
should be converted as explained ~ -
i Appendix A. - 7
- 8
r -
I
[CRAVEL, sandy(fine-coarse grey |medium-{GP {~ -
grained), some clay, no odor, dense — 10 :
moderately moist L. i ;
{grades with less clay) - 11 i
i Y A 4 34 ]
e 12 ;
{gradses to verv moist) - . ;
- 13 ~ ,
- ~ I
- 14 ]
- 15 |
- 16 i
dense - g, 421_ [
Botzom of Boring = 16} Feet - 17 4
- -
s ]8 -
- -
- 19 -
L 20 —
EXPLORATORY BORING LOG
Kaldveer Associates FOOTZILL SQUARE.
Geoscience Consuitants Oakland, Califormia
A Calltarma Cotporation nmecr NO OAYE BdR|NG
KEB12-3A Qctober 1988 NO 7




LOGGED 8Y

OAKL MG Contlnuous Fllght Auge]l SURFACE ELEVATION - RR
OEPTH TO GROUNDWATER 13 Feet BORING DIAMETER 6 1nches DATEDRILLED g/2G/88

DESCRIPTION ANO CLASSIFICATION I E-1-8 I S
oepTH| 4 |355] S5 | 2. (295.;
gl1Ezgl ez | £5 |iz%s
consist |SOL! FEET | 3 328 By | S ELEE
DESCRIPTION AND REMARKS COLOR TYPE $ EE g H g é =
2" aspnait over 3" baserock I '
- n f
L1 l !
CLAY, sand(fire-coarse grained), | brownj very |CL } - ;
few gravels, dryv, no odor stiff 2 > '
L 1A 10 !
i
s 3 —4 | ?
SAND(fine-coarse gramed), silty., | brown| dense [SM | & <4 38 ? |
no gravels, ary, no odor " . !
—5
- X4 20
- 6 -
(graging o coarse sand with some - ~
graveis) - 7 4
o — ?
(grading to moderately maist) - v
- )
-3 -
= - |
10 l |
GRAVEL, sandvy({{ine-coarse brown|medium-{GP A !
graved;, very moist, no odor dense - 1] !
N YYA 25 l
Notes: - 12 - i
!. The stratification lines repre- !
sent the approximate boundaries }' ™ V2 |
between soil types and the transi- - 13 ‘ .
tien mav oe gradual. L i - !
2. These sampiers were driven !
with a fully manual hammer and - 1l —
ne Jenetration r2sistance values -
shoulc be conver:ed as explained
In Appendix A, 15
3. Groundwater level was - -~
measured at 13 feet at tme of 16
driling. 4 30 L
e e
Bortom of Boring = 163 Feet - 17 -
o = .~
. 18 4
- -
- 19 -
- -
i 2 e

Kaldveer Associates
Geoscience Consultants
A Calitoenra Corporation

EXPLORATORY BORING LOG

FOOTYILL SQUARE
Qakland, California

PAOJECT NO

DATE BORING

KE812-3A

Qctober 1988 NQ 8




panLmig Continuous Flight Auger

SURFACE ELEVATION -

LOGGED BY

RB

DEPTH TO GROUNDWATER 13} Feet BORING DIAMETER 6 inches DATE DAILLED 8/29/88
DESCRIPTION AND CLASSIFICATION < |33 51 5 3%
DEPTH | & :-‘-g vE "2‘5 T
segn | 3 (S35 | @ §:2
DESCRIFTION ANO REMARKS COLOR | CONSIST [P0t 312851 %8| 2% (33%°
[ 9 a 24
2" sgphalt over 5" baserock | _ l
e l : ]
CLAY, suty, iew gravels, dry, brown hard (CL 4 | '
no cdor 2 | |
i 7V ! '
- 2 49 |
- 3 :
{grading to no gravels) = . 44 46 | |
= -
b 5
i (4 45
- 6
- 7 —
{grading to slightly moist) L 3 :
- 3
- - g
b 10 f .
{grading to very moist) - - |
|
very - 11 oty E
stiff - 24 24
NeTes: 12 : .
v, The serafication lines repre- B | ! 1
sent the apdruximate boundaries o ~ { | ;
ratween-sol tvpes and the transi- - 13 : X
1ion may Se gradual. N <~ i
2. These samolers were driven B —
with a fully manual hammer and —~ 1h :
e penetralion resistance values B B
snoutd be ¢anverted as explained
in Appendix A. b 15
1, Groundwater level was -
measured at 13} feet at time of 16
druling. firm - 110
Boitom of Boring = 163 Feet L 17 4
- -1
e 18 o
- -
e 2 ) e
EXPLORATORY BORING LOG
Kaldveer Associates FOOTRHRILL SQUARE
Geoscience Consultants QOakland, California
c ‘
A Califernia Corpatation PROJECT NO OATE BdmNG
KE812-3A | October 1988] NO 4




OALLAIG Continyous Flight Auger | SURFACE ELEVATION - LOGGEDBY R
OEPTM TO GROUNDWATER 7] Feot BORING DIAMETER ¢ |\ hag DATE DRILLED g, 70,83
OESCRIPTION AND CLASSIFICATION NIRRT
DEPTH | 2 laXa| w3 s 1809
soi | ween | 3 54 % &P TR
DESCAWTION ANO REMARKS COLOM | CONSIST {P&t CREET IS S I S i
[¥]
2" -sphalt over 5" baserock B , ; :
T 1
]
CLAY, siuty, ‘aw gravels, dry, brown| very 1CL [ ! ' !
no odor stiff o 2 - l . f
L s
3 . L
CLAY, sandy (fine-coarse grained} |brown-| hard |CL F 7 ;
«th gravels, slightly moist, slightloljve- 4 460 ;
osdor, motiled color green 474 i
white L5 L4426 Il
n - 6 o
CLAY, sity, no gravels, shghtly |brown |very CL L i
molst, 1o odor stiff }_ 7
g q
p— 8 —
=3 9 —
b - 1 :
— 10 | :
L 11 i
- 441 |
harad L 12 | ;
}_ . ! !
L 13 - | |
| .
- 14 :
16
C " ¥¥Aso
- 17 -
= -
- ]8 -
{grading to mottled color), ne brown- - -
odor olive- - 19 o
green R -
orange 20—
EXPLORATORY BORING LOG
FOOT..ILL SQUARE
Kaidveer Associates
Geoscience Consuitants Oakiand, Celiformia
A C..tornia Corporation PROJECT NO. OATE BdRiNG
KES812-3A October 1988 MO 1)




pat AIG Continuous Flight Auger SURFACE ELEVATION - COGGED BY RB
DEPTH TO GROUNOWATER 293 Feet BORING DIAMETER  § inches DATEDRILLED  8/30/88
Zy~| @ 3 w
DESCRIPTION AND CLASSIFICATION T 285 ) o E $%:
DEPTH| J |22 W3 2~ jings
& |E% < a2 Q R
sow | reem | 2 28 s 9% lg§&x
DESCRIPTION AND REMARKS COLOR | CONSIST. |ype a1Z¥E] 3 g (235
¥
CLAY, silty, no gravels, slightly [brown | hard CL _ |
moist, no odor Ly |
i - ‘YA 57
L 22
(grading with some gravels) - ] |
24 o
e 4 1
. . — 25
(grading to moderately moist) B A
— 26
75
{grading with many gravels) 27 -
}- -
[ 28
) —
Nstes,
.. The stratification iines ranre= = 29 i
jenl fne approximate houndaries = — Z
Setween soll :vses and the sransi- =
:1:on Tay be jrasual, —30 .
:. These sa~='ars wyere Iren
At & fuily manuai hamemer and B “
e Senetratidn resustance vajues
s:'.:_u.c Se oyrvarted as exn.aineq i 31
Lo ADRenaid A, o 2 50
3. Sroundwater evel was
Teasured 3t 19} laet at rime of — 32 -
Aridling.
GRAVEL, sandy(fine-coarse grey | very |GP } 33 4
grained), with clay, saturated, dense = -
no odor - 34
- -
— 35
- b
L 36
. s e e A e e el e et
Bottom of Boring = 36% Feet - 37 -
- —
o 38 -
- 39 -
- -
e 40 e
EXPLORATORY BORING L.OG
Kaidveer Associates FOOTHILL SQUAR-E
Geoscience Consulianis Oakland, California
ACai’~mia Carporation PROJECT NO. DATE BOR"ING
! 1
KE812-3A | October 1988 | MO L0




oanL MG Continuous Flight Auger | SURFACE ELEVATION

- LOGGEDBY QB

OEPTH TO GROUNDWATER N ot Encounter BORING DIAMETER

OESCRIPTION AND CLASSIFICATION

6 inches DATE DALED §/23/38

DEPTH

OESCRIFTION AND REMARKS

COLOR | CONSIST

TYPE

RESiSTANCE

(BLOWS/FT )

SAMPLER
PENE TRATION

WATER

CONTENT (.
ORY DENSITY
{PCF)

COMPAL S51VE
STREMNGTH
(LY

UMCOMNFINED

" zspnalt over 4" baserock

LAY, sity with [ew gravels, drv
N0 Cdor

{grzding with less gravels)

brown| very
stiff

hard

CL{p

»
AN
w
~o

19

- 18 -

19 ~

e 20 s

-

|

Kaidveer Associates
Geoscience Consuitants
AC lilorma Corporation

EXPLORATORY BORING LOG

FOOT=ILL SQUARE
Oakland, Cailifornja

PROJECT NO

DATE

KE812-3A

October 1988

BORING
"NO




saiLL AIG Continuous Flight Auger | SURFACE ELEVATION - L0GGEDIBY  RB
DEPTH TO GROUNDWATER Not Encountereq BORING DIAMETER 6 inches DATE on:h.u-:o 8/30/88
Z2w- 4 -
DESCRIPTION AND CLASSIFICATION < 188st S B (gE:
OEPTH| o |EXa| 83 | 2z (5293
so | ween | 3 |528) §3 | o€ (§gz:
DESCRIPTION AND REMARKS COLOR [ CONSIST {yine & $¥g| 73 & $30
~Q
CLAY, silty with few gravels brown | hard (CL i ;
- 21 60 i
_ I S F
SR S S L4e \
Bottom of Boring = 21} Feet 22 |
- 23 I !
- 21’ -~ t '
- 4
Notes: — 25~ . :
l. The stratification lines repre- - -
sent the approximate boundaries - 26
between soil types and the transi- he - ‘
t1on may be graaual. - 27 4 |
2. These samplers were driven " -
with a fully manual hammer and - 28 4
the penetration resistance values "
should be converted as explained 7]
in Appendix A. ~ 23
— 30 —
o 3‘ — |
- - |
- 32 4
- —
- 33
- 34
f -
35—
= 4
- 37 -
- ~
- 38 -
- 39
— 40 =
EXPLORATORY BORING LOG
Kaldveer Associates FOOTHILL SQUARE
Gooscience Consuitants Qakland, Califorma
ACe forma Corporation ;
PROJECT NO. DATE BO;R|NG
KE812-3A October 1988 NO e




DAILL AIB Continuous Flight Auger | SURFACE ELEVATION - Locceohv RB
DEPTH TO GROUNDWATER Not Encountered BORING DIAMETER 8 inches OATE Dﬁt?-LED 813088
gu‘ |-——_'-- t a
ORSCARIPTION AND CLASSIFICATION c 18821 S| 5 2%
ceeMl ¢ 13331 53| &5 lEis
son | *een | 3 |La8( 35 1 S0 [8fuc«
DESCRIPTION AND REMARKS COLOR | CONSIST |r\ne 3 égi g E % § -
i :
b iI 1
1
CLAY, silty with gravels, dry, brown | very CL | 4
no odor stiff 2 |
- 4 43 .
{qtading with less graveis) -3 A | . |
L 4 {4430 |
= .
-5 E
Notes: . ‘A 34 [
1. The stranfication lines repre- 5 ]
sent ~he approximate boundaries
between saoll tvpes and the transi- 7
tion may be gradual. B h
2. These samplers were driven B -]
with a fully manual hammer and - 8 4
the penetration resistance values - ~
should be converted as explained - 3 A
in Appendix A, - - ! .
— 10 !
| XA 36
- | j
L 12 1] L f
- L1
(3.3ding 0 mottled) brown- L . !
red- - 1l
yellow n -
" 15
e ]6 |
hard ' A 4 :
atr 6
Bottom of Boring = 164 Feet - 17
- 18
- 19
—20
: 1
EXPLORATORY BORING LOG
Kaldveer Associates FOOTHILL SQUARE
Geoscience Consuitants Oakland, California
ACe .formia Corporation ;
PROJECT NO DATE BORING -
KE812-3A October 1988 NO T




oanL e Continuous Flight Auger

SURAFACE ELEVATION

- LOGGEDBY RB

DEPTH TO GROUNDWATER N Ot Encountereq

BORING DIAMETER

6 inches | DATE DRILLED

8/3G/88

E 2" [
DESCRIPTION AND CLASSIFICATION s |23 ¢l & ls%:
DEPTH | = ;Eg wE o
c consist |SOL| T 3 1Fag) By | 2 : éi 5°
13" asphait over 53" baserock o 4 ,
- 1 '
CLAY, siultv, few gravels, siight |black suff [(CL |- - ! ;
odor, dry - 2 s ;
B ! | :
L 3 4 I | ‘
~ 7117 ‘
77 .
’— el
e &
-
-~ b
L LA
{grades to brown) - 7
o -
(grades to shghtly moist) - 8 o
= 9 —
L - g
— 10
very - ~ g
- 11 :
stiff - 7Y 36 :
o ‘2 - ‘
(3. 1ies to shigchtiy moist) o - ;
Notes: - 13 i ,
1. The straufication lines repre- - - :
sent the approximate boundaries = ‘h - :
natween soil types and the transi- |
t:0n may te gradual. - -4 |
2. These samvlers were driven - 15 _
with a fully manual hammer and i
tne penetration resistance values = [7 ’l/‘ 16
shouid be converted as explained - 16 Vi |
:n Appendix A. : |
- 17
Bottom of Boring = 16} Feet s
- 19
—20
EXPLORATORY BORING LOG
Kaldveer Associates FOOTHILL SQUARE
Geoscience Consuliants Cakland, California
AL Llitormia Carporahan PROJECT NO. DATE eoﬂm(;
KE812-3A | October 19g8| NO 13



OARLAK Continuous Flight Auger | SURFACE ELEVATION - LOGGEDBY R
DEPTH TO GROUNDWATERN 0t Encountered BORING DIAMETER 6 inches OATEDAILLED  8/30/88
= L
DESCRIPTION ANO CLASSIFICATION LT G - (Y
1§ 258 52 TR
3|« ] ) E
OESCAIPTION AND REMARKS cowon | consist |01 FEED 1 g 133] *3 SR
=1 ¢
L 1 4 L
CLAY, silty, few gravég. no cdor brown very |(CL { By !
dry stiff 2 ‘ |
28 l
CLAY, silty witn many gravels, black | very |[CL 3 |
no cdor, dry stiff ~ 7] |
[, AP |
—5 4, |
{grading with less gravels) -
{grades to brown) -6 -
- 7 4
Notes: - T
l. ‘The stratification lines repre- - 8 A
sent the approximate boundaries o B
between soil types and the transi- ~ 3 -
tion may be gradual. - -
2. These samplers were driven 1—10
with a fuily manual hammer and - ~ :
fire nengtration resisidliee values - 11 v4 |
should be converted as explained " 26
in Appendix A. 12 4 | i
| .
- 13 - !
b - i
- 14 =
p -
. 15 !
B V4 4l
hard 1 i
Bortom of Boring = 163 Feet L 17 1
- -
L. 18 4
- 19
e 2 =
EXPLORATORY BORINGg LOG
F = UARE
Kaldveer Assoclates OOOT ILL S,Q <
Geoscience Consulionts akland, Canfornia
AC, ltorria Corporation PROJECT NO. OATE ao;’mG
KE812-3A | October 1988 | N0 !




LOGGED IBY

OALLAG Continuous Flight Auger | SURFACE ELEVATION - RB
OEPTH TO GROUNOWATERN Ot Encountered] goning oiameTeR 6 inches patepaitten 8/ 50788
DESCRIPTION AND CLASSIFICATION LS T3 I B -
OEPTH| = (2@ W3 | Z2 (29
sou | reen | 3 ;Eg i'é fg Y
OESCRIPTION AND REMARKS COLOR | CONSIST |;yoe 18| "3 | & §§m
2" asphalt over 5" baserock - - .
. ,
CLAY, sity with gravels, dry, brown-{ very |CL | - :
no cdor, mottled orangeq stiff L 2 o4 | !
green B A7 30 ;
L3 4 !
{grading o brown} i . !
. A Y (422
(grading with less gravels) brown
= — !
L5 '
i (4420
- 6 —
.
- 8 —
- -
s 9 -
— 10 !
- - |
L 1 . ;
Y 422 :
1‘ ¥
Botzom of Boring = tl3 Feet - 12 -
- ! |
L 13 o :
NOtes: - - f
l. The stratification lines repre- 14 o ;
et the approximate boundaries L - |
between soll types and the transi- 15 - i
ti1on may be gradual. I |
?. These samplers were driven L 16 - :
vith a fully manual hammer and - |
ke penetration resistance values 17 4 '
Ehould be converted as explained
i Appendix A, i
- 18
- 19 ~
e 20 e
EXPLORATORY BORING LOG
. o
Kaldveer Associates FOOTHILL SQUARE
Geosclence Consultants Oakland, California
A Culiforria Corporation PROJECT NO. OATE Bd;!NG
KE812-3A |October 1988 | MO 3
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SELECTED PAGES FROM WESTERN GEOLOGIC RESOURCES, INC. REPORT:
SOIL SAMPLING AND MONITORING WELL INSTALLATION
FOOTHILL SQUARE SHOPPING CENTER
OAKLAND, CALIFORNIA
DATED JANUARY 17, 1989

WGR JOB NO. 8-088.01



106th Avenue

LEGEND
& HW-1

Approximate Locat ton ot
Monitoring Well

O MW-2
O MW-3

Parking & Service

& Muw-1

Existing Lucky—/—

——

——=Cleaners

Bingo Parlor

Social Security=

Coin laundry =—=—= =—=Hair Care

Parking

Stores

——Thrifty Drug St

ore

——=Fumilure Store

Parking

Fotomat

Approximate
SCALE: 1"=120'

Parking

USA/Olynpic
Service Station

Figure 2, Site Plan, Foorhill Square, Oakland, California.

Reference:

Kabdveor

N 1 /B P



WGR

TABLE 1. - ANALITIC 2ESULTS FOR SOIL AND GROUNDWATER SAMPLES
Foothill Square, Oakland, Californiz
-3 JATE JEPTH T1PE SENZENE COLUENE {YLENES E-3ENZIENE TPPH FPP
(I < - PPB -- -
31 3 Jec 88 20 SOIL 5 5 <20 <5 ~500 i
3-1 5 Dec 88 3L.5 SOIL L & <2 <l <200 D
32 5 Dec 88 20 SOIL ‘i L <2 < <00 D
3-2 5 Dec 88 310.5 SOIL <l “ <2 < <200 o
3-3 6 Dec 83 -8 SCIL 16 <l i <z <100 i
3-3 5 dec 88 33.5 SOIL <2 <2 <4 <2 <200 1D
34 " lec 3 l:.5 S0IL - N i N 200 ¥
3-4 7 Dec 88 49 SOIL <l < 2 i <200 i
3-5 8 Dec 88 14.5 SOIL 5 <5 <10 <5 <500 k1))
< PPB >

M-l 3 Dec 33 NA WATER <0.1 <l <l <l <100 k|
MW-2 3 Dec 88 NA WATER 0.1 <1 1 <l <100 *
W-3 3 Dec 38 NA #ATER 0.2 <1 ) < 300 x
-4 3 Dec 88 A ALTER 0.2 - L <2 00 i
=5 13 3ec 83 YA #ATER 0.0 N <l <L it k[

TRAVEL i3 Dec 88 YA WATER  <0.1 <l <1 <1 <100 iD
BLAXK

JOTES

Analyses by Central Coast Analytical Services, Inc.
Al] samples by EPA Method 524.2

PPP = Purgeable Priority Pollutants
TPPE= Total Purgeable Petroleum Hydrocarbons (Gasoline)
A = Yot presemt at limits of detection which vary for individual compounds
PPB = Parts per billion
PPH = Parts per million
* = \W-2: 0.1 ppb 1,1,1-Trichloroethane (TCA)
W4-3: 0.2 ppb 1,1,1-Trichloroethane (TCA)



Top~of-Casing and Groundwater Elevations

Foothill Square, Oakland, California

—— et L B o i i S L S e it A S S ekt il A W ik il ek il it Sk WS WS G D S . . - — D A W VIS S PEP AT um w e SRS S W Y A

———— — - T T o —— i S} T Sy — A W T —— A Y S ks S} S AN D e S A W T — — — A T —— T — ot b —— — — . — -

Table =2
Monitor
Well
MW=1 11
MW=-2 11
MW-3 11
MW-4 11
MW-5 11

JAN

JAN

89

a9

TOC GE DTW Elev.-W
65.95 66.52 10.187 55.77
63.06 63.54 25.32 37.71
57.92 58.42 20.19 7  37.73
59.68 59.96 31.38 27.80
68.94 69.14" 19.00-  49.%4

TOC= Top-of-Casing
GE= Ground Surface Elevation

DTW= Depth-to-Water in feet

Elev.~-W= Elevation of Static Water

REF. PT.= Reference Point for TOC elevation

Elevation, Liscensed surveyor

v-notch ﬂ0°&4'

[ we

v-notch px
— - r
black mark - ~“¢ 7

black mark fVJ{L



106th Avenue

Figure 3.

Approximale
SCALE: 1"=)120°

Potentiometric Surface of Sh

11 January, 1989.

Parkiung \

log, h

allow Water-Bearing Zone

\

ore

=—PFurniture Store —%——

o

X
X

W

y

=
\
\
\

R

\

\

)

\

LEGEND
@ MW -1 Honitoting well bocation
(55.77)  and groundwster elevation
(feel sbove menn sca level)
45 amm Croundwater elevalion contuur,
feel sbove wean sea level-
dayhed where raterred,
querfied wheie uncerloin
O Mw-3 (37.71)
(37.73)
e Parking & Service - \ -
N X - T e
P . - :_'-_ ‘-_‘
=——=CFExisting Lucky=—= =CieanersF=——=Bingo Parlor———50cial Security3e
Coin lammdcy ==—=— =—=Mair Care X X ¥ =\
7 —— X X
: N X = ¥ S A
3 £ \ %
v O fol -
Lo - o \
@ \ _Y -
';é == =% as Packiog
" = S
‘3‘5 =\ ==Thrifty Drug Stor
L
Gi

\

==
=
—
OMi-s =
(49.94) =
- HSA/O0tympic
Service Station
3

Foothill Square, Oukland, California

Reteremoe:

Kaldveer Annocrates \R[(; l\)



WGR

MONITOR WELL MW-1

GRAPHIC DESCRIPTION |
LOG !

Asphait
~ | Baserock

[
[

—Chrnsty box
with locking top

"
éﬁf,f/]
| IS4

‘ R \
. NN ‘ |
: NN . Clayey SILT (ML) brown: medium stiff: |
; : : : 4
’: \ 3\ ‘ damp; 10-15% fine to mediym sand: !
! N\ \\ . 15-20% gravel up to 1.5 low est K !
— 2 \\ 2 __ : !
' % b‘% ‘ b
f ! ‘\ y . |
: | |
! | % % 4" sch 40 ! |
p PVC casing '
. — —— —_— —_— —_— —_— —— —_— — |
; o r \ \\ Sandy CLAY (CL) light brown; stiff; dry;
[ \ | !
f &JJ { 1\\.\ ' 15-20% very fine to medium sang; low est K |
| i NN . |
R \ b\§ 4 |
[TE} - NN i
-2 N N |
o \ NN
oC - Q\: e R - “
o N \
b2 N i§
S5 -6 R R\\ 6
2 N N | |
C) \ \ |
g 2 \\ NN Grout _§
p RN |
3 N N |
£ -8 & N ® =
Q. )
a \ R | = - e |
- N \\\\ - | Sandy SILT {ML) brown: medium stif; '
N :\\ | ] damp; 15-25% fine to medium sand; low to
| , L \\: ,\% ! moderats est K . }
' 10 i{%\\ S\\\ 10 i Interbedded sity SAND (M) layer from
RN '5“\\\ — 59.2
NN E\ :
| N N i
) ]
Y W\ 1
NN \ i
NN |
12 N NN 12
nRadum 0 2 4 6
Continues
EXPLANATION
W Water level during drilling (date) Logged by: Mike Edmonson
2 Water level (date) Supervisor: Todd Danieis
_ Contact (dotted where approx.) Drilling Company: Exploration Geoservices, Inc.
=== — = Gradational (hachured), uncertain (dashed) contact Dnller: Dave Yeager
O Location of recovered drive sample Drilling Methed: Hollow stem auger
[ Location of drive sample seaied for Dates Drilled: 12/5/88
chemical analysis Weil Head Compietion: Christy box & locking cap
H Gmb samptle Type of Sampler: 2" spiit barrei
TD: Drill depth = 335
est K = Estimated permeability (hydraulic conductivity) P ®

Boring Log and Weli Completion Details MW-1 Foothill Plaza
WGR Project No.: 8-088.01 Qakland, CA
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MONITOR WELL MW-1 (cont.)

GRAPHIC DESCRIPTION
LOG
— 12 T T§\§, 2 _
E \‘:\ - Grout
FRA
—_ t\\ ——
N
N\ ; -
_.14 \ 14 . e e
\ : Sitty CLAY (CL} brown: stiff; damp; 5-10% -
;\ | very fine to fine sand; low est K ;
——4" sch 40 ! :
- PVC casing - i
~ | ;
w | :
# | t
L 16 16 | |
w ,
O |
<
e
o — -
3 i
[¢2]
Q
C%; .18 18 _|
| ‘ Silty CLAY (CL) brown to light gray; stiff;
| 2 I - damp; 5-15% very fine to medium sand;
! 9 : <5% gravel up to .25 low ast K; medium
i | sand sized black specks throughout
-z |20 20 _|
S
S f
Lg ~-a-——Bontonte :
. _ pellet seal N ;
22 — e
[}
; 24 __| e e
: Sandy SILT (ML) brown: medium stiff; wet;
: -25% fi ‘ :
: 02 Slotted :nsosgr;t;eersyt ;?e to coarse sand; low to
: 4" sch 40 - : 5
PVC casing ¢
‘ 26 —
: 281 s — e e e e — e
o e LTS Continues
Boring Log and Well Completion Details MW-1 (cont.) Foothill Plaza
WGR Project No.: 8-088.01 QOakland, CA
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MONITOR WELL MW-1 (cont.)

DESCRIPTION

J— —_ J— —— [— i e —

Siity CLAY (CL) dark brawn mottied lght
gray; stiff: 5-15% very fine sand; <5%
coarse sand; very low est K; no odor

Clavey SAND (SC) brown: medium dense:

80-70% very fine to coarse sand; moderate < |

astK

GRAPHIC
LOG
28 28 __
PVYC Cap
30 30 _,
F
- = Bentontte -
E poliat saal |
w32 32 _|
ur !
2
e
‘-5 —_— p—
0. i
g ‘ o
8 — 34 nRadim 0 2 4 6 34 ! I !
! |
5 | |
2 _
3 ! l
- i i i
Wl ‘
z _ |
E: ) !
w | ‘
Q I f t
|k |
- il | J
o
L |
a ] !
| | ! :
i ' |
1 !
— -
i |
i i
—_ ~ \I .
|
1 i E

" Sandy SILT (ML) brown; medium stiff to

stitt: 5-10% clay; 15-20% very hne to
medium sand: <5% gravel up to .5"; low est
K; medium sand sized white nodules

™ @335

Boring Log and Well Completion Details MW-1 (cont.)
WGR Project No.: 8-088.01

Foothill Plaza
Oakland, CA




MONITOR WELL MW-2

GRAPHIC DESCRIPTION
LOG
—0 ‘ —
L= " T Aschai
N o IR
: | Q"\: o Chrlsty box ’ [ 2 Basearock
_ 0 \:;:: ]  withlodungtop ‘
;\E =S Clayey SILT (ML) browrt: medium stiff:
t\ =] damp; 15-20% gravel to .75"; low est K;
;‘*\‘\ ‘ slight cdor; aburktant roats, nails (fill}
2 § 2 _ :
‘E\\\ i
.,‘;\.—4“ sch 40 ’
i N PVC casing i
= i :N } q Clayey SILT (ML) dark brown to biack;
i \§ | i medium stif: damp; 15-20% very fina to
w \ i i fine sand: 6-10% graval'to .75" low est K:
U [_ 4 :\\ 4 ﬂ =L slight odar {non-hydracarbon); terra cotta
Ll ! \% ! = Pipe fragments (fill)
- % !
W T
T - ;% -
P .
2 : \% ' = Clayey SILT (ML) gray rhottied red-orange;
Z E\\ 6 = stitf: damp: §-10% vary fine to fine sand:
8 - 6 ;\\ — ] fow est K
: @ '\\\§\\
9 N\
| g I~ \4— Grout 7]
i m 3
| T -8 \\\\ 8 X
& \ | Comactarten ______
(™) \ Sitty CLAY (CL) brown; very stif; dry;
- RN - 5-10% very fine to medium sand; very low
f &\ est K ‘
‘\‘-ZQ\. 1
— 10 \\\‘: 10 _
‘r .
' s,
; L_12 NN 12 _|
! Lol
i nfada © 2 & 6
; Continues
EXPLANATION
¥ Water level during drilling {date) Logged by: Mike Edmonson
2 Water level (date) Supervisor: Todd Daniels
—_— Contact (dotted where approx.) Drilling Company: Exploration Geoservices, Inc.
=z===~" = — Gradational {hachured), uncertain (dashed) contact Driller: Dave Yeager:
-] Location of recovered drive sample Drilling Method: Hollow stem auger
i Location of drive sample sealed for Dates Driiled: 12/5/88-12/6/88
chemical analysis Well Head Completion: Christy box & locking cap
B Grab sampie Type of Smg;g: gﬁ,ﬁx banefio .
: Drill depth= 40.
est K = Estimated permeability (hydraulic conductivity) P -
Boring Log and Well Completion Details MW-2 Foothill Plaza
WGR Project No.: 8-088.01 Oakland, CA




MONITOR WELL MW-2 (cont.) | :

DESCRIPTION

Leladsfadfol )
mRadm 0 2 4 8

Boring Log and Well Completion Details MW-2 (cont.)

WGR Project No.: 8-088.01

Foothill Plaza
Qakland, CA

GRAPHIC |
12 _ 12 LOG (Cﬂ‘ttacﬂt-_drlllen _ ‘ !
NS == Sifty CLAY (CL) light brown: stff: damp: |
g% \3;\:\ ' <h 40 e 5-|10% vary fine tg tinar;::d;s'.c:w e:tmlf ?
- % S\:Q PVSC? casing ‘i :
& | )
14 N 14 _ |
N N ‘[
N N 5
_ N N i |
= | § N\ |
L
LLI '
Lo 16 § % 16 _| |
w \ '
= N §\§
LCE \X \\i\\ ﬁ' (Contactdrillery
> “\\ LN+ Grout , Sifty SAND (SM) brown; medium donse;
3 \ § | Sl DSt browr e dorue,
> \ \ = clay; moderate ast K i
3 | 18 \ 18 __|
5 | N\
: | '\ -
o | N ;\
a Ef\
T 20 § 20
& | § N !
[ \\ N
_ N N
i Bentonite . |
peliet seal ! ; P P IRET: STe "
_ 22 ‘ 2 e TN
{ ' ‘. b} PE====23 sandy SILT (ML) brown: medium stff;
T L [T morst: 20-30% very fine to fine sand; :
: J o oo 10-15% clay; low to modarate est K i
} j" S ~ L A L L i e J‘
1 "E-' RN :
: =1 Sifacsd |
— 24 = 24 — xR |
| o e t— 02° Slotted EX TR |
, S0l 4"seh 40 __..-__'::- i
IL" g 5 PVC casing — B e !
2 L= 6 | EEE==E3
b esa !I-:'-:'-?:""“':-' | SiEasas
o s 1| EEEEEET comactpiug
| = e
—28 Continues




WGR

MONITOR WELL MW-2 (cont.)

GRAPHIC CESCRIPTION
LoG

— 28 28 , 4
Sity CLAY CL) brown: stiif to very stitf; dry
to damp; 10-15% fine to coarse sandg:

) 5-10% gravel to 5" very low est K
-s— Bentonite

- petlet seal -
: |
- 30 0 _ = , !
A Sitty GRAVEL (GM) to Silty SAND (SM)
£ X = oranga-brown: medium dense: damp: |
| ! Y 35-45% fine to coarse sand; 35-45% gravel |
— - 3 10.75% moderate to high est K ,
I-T i i ;
i I ' |
Lo 32 32 el
Wi ' I Silty CLAY (CL) brown; strif to very stiff; j
O I damp; 5-10% very fine to coarse sand; very |
d(_ ‘ low est K
xr - -
B
0 ' !
o | i
g |24 34 _|
O !
; c
P9 —_— — = =
I g ~ Silty SAND {SM) brown; medium dense:
i - 35-45% fine to coarse sand; 20-30% gravel
; 15 to .33"; moderate est K
Il = |_.36 36
: = !
a. i
t :
]
- - —_— — e -
{ Sitty CLAY {CL} brown: stif; damp; 5-15%
! ' fine to coarse sand: 5-10% gravel to 5™ low |
‘ I estiK
38 38 _ |
_j Silty CLAY (CL) brown: very stiff: damp;
™ 5-10% vary fine to medium sand; <5%
; gravel to 757, very low est K
i | _ 40 40 _,
E D @40.5°
i . 1,
i i M Padus ¢ 2 4 § 1
! L 42 42
i
i
i
Boring Log and Well Completion Details MW-2 (cont.) Foothill Plaza
WGR Project No.: 8-088.01 QOakiand, CA
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DEPTH BELOW GROUND SURFACE (FEET)

MONITOR WELL MW-3

GRAPHIC
LOG

10 S
. Asphait

.*. Baserock

K
o

Ry Christy box
o with locking top

DESCRIPTION

7,

\,

s
%

r

’

2__
|

+——4" sch 40
PVC casing

!
i
4 _
l

%

:_,’/’/:;{_f

§
%

: Sandy SILT (ML} dark brown to black:
medium stiff: dry to damp; 15-20% very fine
to medium sand: 5-10% clay; low est K; no
odor; roots & rootlets

%
1

/../.- "."

Fr e
e
7

S lowestK

e
%7
[o>]
i

-
i

e Grout

7
i

I

7

o7 2’

rrpr
s

)

-
—
(]

W
L
7

A:Z/

/"/,’/:"’

12

EXPLANATION

< Sandy SILT (ML) brown; stiff: damp;
20-30% very fine to tine sand; low est K

Clayey SILT (ML) brownj—gray mottied black; | |
stif; damp; 10-15% very fine to tine sand; |

Continues

\
]

H N

"KM

Water level dunng drilling (date)

Water level (date)

Conltact (dotted where approx.)

Gradational (hachured), uncertamn {dashed) contact
Location of recovered drive sample

Location of drive sampie sealed for

Driiling Company:

Prlling Method:
Dates Drilled:

chemical analysis Well Head Compietion:
Grab sample Type of Sampler:
TD:

est K = Estimated permeability (hydraulic conductiviry)

Logged by:
Supervisor:

Dritler:

Mike Edmonson

Todd Danuels.

Exploration Geoservices, Inc.
Dave Yeager

Hollow stem auger
12/6/38-12/7/38

Christy box & locking cap

2" split barret:

Drill depth=42.0 ft

Boring Log and Well Completion Details MW-3
WGR Project No.: 8-088.01

Foothill Plaza
Qakland, CA |




MONITOR WELL MW-3 (cont.)

— 12

DEPTH BELOW GROUND SURFACE (FEET)

128-38

o
S
’//

%

4" sch 40
PVC casing

LS

7

rrrrp
ot
-

Bentonite
peliet seai

SR

T
N
(=]

24 ¥

- ' .02" Slotted

: 4" sch 40

- PVC casing
| .
| :
— 26 :

<t PVC Cap

Bentonite
chips

InRachm 0 2 4 6

12

14 __

16 |

|

18 _|

28

GRAPHIC
LOG

DESCRIPTION

{Contact-plug)

Silty SAND (SM) gray-green: medium
dense: damp; 60-80% very fine to fine
sand; 10-30% silt: moderate est K; strong
hydrocarbon odor

Sity SAND (SM) strong hydroearbon odor:
roots present at 17.0°

Silty SAND (SM) brown: medium dense;
molst to wet; 5-10% siit: fine to very coarse
sand; mederate est K

e

Silty SAND (SW/SM) brown; medium dense;
wet; 5-10% silt; fine to very coarse sand:
moderate est K: no odor |

{Softer-dniler)

Gravelly CLAY (CL) brown: medium stiff;
5-10% very fine to fine sand; 15-25%
gravel up to 5", low est K

Continues

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

WGR Project No.: 8-088.01

Foothili Plaza
Qakland, CA




MONITOR WELL MW-3 (cont.)

: __ 28
| __ 30
P i
P -
o=
AT
! w
o )
} W |
' QO
x
L
o -
\ =2
| [43]
- [
5| a4
C D
a,
S
= L
(@]
: —
w
o
r |36
-
.
i
| [}
i 38
Yy {
f
40
! 42

Bantonrte
chips

Bentontte
pellat seal

Bentontte
polet seal

Slough,
natural

42 |

GRAPHIC
LOG

DESCRIPTION

i

: i

! Clayey GRAVEL {GC) brown; medium X
dense; 10-20% clay; 15-25% fine to coarse |

sand; gravel upto 1" low to moderate est K|

(ML LMW

LIRS b T e T

S"ure’etatnty

oY

LR LWL L SE TS

|
;

{Contact-driller}

Clayey SAND {SC) brown: medium dense; !

5-10% clay; 50-680% fine to very coarse

sand; 15-25% gravei to 1"; moderate est K

= Clayey SAND (SC) brown: dense; 10-15%
===t clay; low estK ‘
e e e e e e

Siity CLAY (CL) brown mottled crangs; medium
stiff; 5-15% very fine to fine sand; low est K

SAND (SW) yellow-brown; medium danse;
vary fine to coarsa sand; <5% gravelto
1.5" high est K |
o e e e e e e
Silty SAND {SM) brown: medium dense:
very fine to coarse sand; <5% gravel to 1";
high est K

TD @ 42.0'

WGR Project No.: 8-088.01

Boring Log and Weli Compietion Details MW-3 (cont.)

Foothill Plaza:
Qakland, CA

WGR
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WGR

MONITOR WELL MW-4

DESCRIPTION

Siity GRAVEL (GM) red—brrs:wn: medium densa;

marst; moderate est K: {ba.sferock filly :

Sitty CLAY (CL) orangeibrown, mottled
gray; medium stift: moist; 30% siit: 20% !
gravel to .57, low est K (fill)

Siltty CLAY (CL) black: medium strf; damp;
low est K; slight organie.odor

Sity GLAY (CL) orange-brown; medium sift

GRAPHIC
0 o LOG
— g 'L!"E:"-:* . _EAsphalt
] @*w
N\ =
- § . B
NENEE-EE-——
? § % } =
L N\ N —
. S

"
%

e
aa%’
7

to very stiff: damp; 40% silt; low est K

-
w
w
W
11|
2
U
T .- N RN -
=) PN N N S '
Q- N N ——
2 | N X ==
5 -6 N N\ g
- *’% N =
f g \ % ==—=————=4 Contact (cuttings)
- A R — — : e e— e — mame e e
[ 9 \ ;\L‘\ Grout = Clayey SILT (ML) orange-brown; medium
| @ RN i&\\ stif; damp: 20-30% clay; 10-20% very fine
pooa \ NN sand; low est K
: I - 8 ;':ls‘ \ 8 —_
| N
bW N gi\“
| Q N N\ 1
! 3 \§ Sandy GRAVEL (GM) orange-b
R andy orange-brown;
h‘\ '\‘\\\ medium dense to dense; dry; 30-50% fine
10 N \\\ 10 | : to coarse sand; 40-50% gravel to .5,
E\b\ *\\}\: ! —~ \ moderate est K i
i NG | Ty
i § ?&\ e Sandy SILT (ML) orange-brown: medium !
i l‘ & - Sm o= w o St dry; «10% clay; 30% very fine sand;
! \ = o= = = low to moderata est K
! N —
| N ‘\\\ 1 D o !
12 RN 12 ) L =sesdad
! InRacks © 2 4 6
Continues
EXPLANATION
¥ Water level during drilling (date) Logged by: Todd Danzels’
= Water level (date) Supervisor: Todd Danielsi
i —— === Contact (dotted where approx.) Drlling Company: Exploration Geoservices, Inc,
=== — —  Gradational (hachured), uncertain (dashed) contact Driiler: Dave Yeager/Troy
Location of recovered drive sample Drilling Method: Hollow stem auger
(] Location of drive sample sealed for Dates Drilled: 12/7/88 :
chemical analysis Well Head Completion: Christy box & locking cap
B Grab sample Type of Sampler: 2" split basrel’
" TD: Drill depth= 50.5 &t
est K = Estimated permeability (hydraulic conductivity) =2

Boring Log and Well Completion Details MW-4
WGR Project No.: 8-088.01

Foothill Plaza
Qakland, CA




MONITOR WELL MW-4 (cont.)

GRAPHIC DESCRIPTION
LOG
12 - - o
"k-\...\ :;:::\W ' i i e e _i
N N

|
|
- \\ \\\_._Gmm ~ R ==
: \\ : | Graveily SAND {SW) orange-brown; .
N \\ | i medium dense to dense; maost: <5% fines; |
R \ \ 30-40% gravel to .25"; 50% very fine to
14 N 14 _ coarse sand; high est X -
, § |
: ——4" sch 40 | :
- % PVC casing J :
£ \ | |
\ I
w o : | '
oo 16 % 16 .| :
w \ ' '
[ K |
: \
=z \ Sandy GRAVEL (GM) orange-brown: dense
5 — 18 18 j to very dense; morst to wet?; <10% fines; |
Q9 30-40% fine to coarse sand; 50% graveito |
; % i Bentonite 25", «5% fines: modearate est K
' =z peliet seal
0 |‘ ]
=
ul
@ |
T |20 ' 20 _
g | Siity SAND (SM) brown; medium dense; !
: - moist to wet?; 20% silt; low to moderate est |
L [ - K |
22 o 2 _
B 1 e
‘ 5 St Gravelly SAND (SW) brown; medium dense;
‘ [ moist to wet?; moderate dst K
__24 T L 24 _|
! .
; i
— 26 e o 26 |
; : 02" Slotted
! - 4" sch 40 N
. 4 PVC casing
| I S ==t
! L. 28 0 == 28_|
i bbb dalel Continues
i InFadm 0 2 4 6
Boring Log and Well Completion Details MW-4 (cont.) Foothili Plaza

WGR Project No.: 8-088.01 Oakland, CA

!
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- 28

— 30

DEPTH BELOW GROUND SURFACE (FEET)

L 42

L 44

MONITOR WELL MW-4 (cont.)

12748 wr-

12,788

.02 Siotted
4" sch 40
PVC casing

44 ]

GRAPHIC
LOG

- ey o mn e

S,

i

DESCRIPTION

Gravel to .75"; increasing moisture content
at 29'

Large graveis at 31.5" (driller)

Sitty GRAVEL (GM) brown: very dense;
moist to wet: 10% siit; 30-40% fine to
coarsa sand; gravel to 1™ moderate to high
ostK

. (Contact-driiter)

3 Clayey SILT (ML) orange-brown: medium

stiff to very stiff: 20-30% clay; low est K:
interbedded layers of sity, SAND (SM)
orange-brown; medum stif; moderate est
K from 39 to 42.5'

Continues

!
[

Boring Log and Well Completion Details MW-4 (cont.)
WGR Project No.: 8-088.01

Foothill Plaza
QOakiand, CA




MONITOR WELL MW-4 (cont.)

W’;‘g GRAPHIC DESCRIFTION
LOG ‘ :
RO i ,:1--#3 Sand i & = Clayey SILT (ML} brown to yellow-brown, |
S :EI 1 ! i mottled orange-brown: medium stiff to very |
_&; ML N 1
‘ )
46 CUSSs s 46
— ggg} 5‘% —_
ECRCCORCEe
: 55:;&;,:.2 il 4 {Contact-driiter)
7 s ] — T T T = = -
= sustslisls Silty CLAY to clayey SILT (ML)
RSSO .
ld.JJ : 'g:?b)gi . orangg-brown. mottled green; medium suff;
& L 48 v i sl Bentontte 48 ] = : 30.-40% s)14; low st K
5 Easlslistals Chips =
< ! L ===
W L e
T - ., ——— :
a L e N . ————— Small sandy gravel layer from 49 5' to 49.8";
a ’ ? ______ 30% fine to coarse sand| moderate ast K
4 SUSLELELELY e
54— 50 | 50 A e
S KR B —
m i bt W e, N N 5 =
0] | TD augers refused @ 50.5'
; - InRadw 0 2 4 & —
9
)
m
E L 52 52 _|
0.
L
]
i
|
I
i
i
Boring Log and Weli Compistion Details MW-4 (cont.) Foothill Plaza

WGR Project No.: 8-088.01 Qakland, CA




WGR

MONITOR WELL MW-5

GRAPHIC DESCRIPTION
0 5 LOG
— 5 T M Asphalt
Y ) 3333133y Sitty GRAVEL (GM) brewn: very densa;
; Christy box damp; moderate est K (baserock, fill}
i with lockmng top :
- — Sandy CLAY (CL) brown; medium stif:
. \ damp; 30% very fine sand; low est K
\ rl—(Grout
.2 \ 2
t\\ —4" sch 40
. PvC
T b§ =T
L \\
L
: L1 4 3 4 _
: w Minor caliche stringers throughout
O \\ <5% gravel up to 25" at 4.5
< \\ '
U. 3
T - :\:\ -
| RN !
w \ |
o \\\
o Q \
.
g - \‘ — Becomes dark brown at 7! (cuttings)
| o N
| @ \\
- S . \ 8 ]
| & .
L& (Comactarilen _ _ _ _ _
i a % Gravelly CLAY {CL) orange-brown; medium
; = N — stif to very stiff; dry to damp; 30% gravei to
I \ 57 low est K
N
) N
- 10 i-\\\\ 10
N |
inRadum 0 2 4 6
Continues
EXPLANATION
W Water level during drilling (date) Logged by: Todd Daniels
Z Water level (date) Supervisor: Todd Daniels
— —~ = Contact (dotted where approx.) Drilling Company: Exploration Geoservices, Inc.
=== =~ Gradational (hachured), uncertain (dashed) contact Driller: Dave Yeager
]  Location of recovered drive samnple Drilling Method: Hollow stem auger
[ [wocation of drive sample sealed for Dates Drilled: 12/7/88-12/8/83
chemical analysis Well Head Compietion: Christy box & locking cap
B G sampie Type of Sampler: 2" split barrei
TD: Drill depth= 31,5 ft
est K = Estimated permeability (hydraulic conductivity) P i

Boring Log and Well Completion Detaiis MW-5
WGR Project No.: 8-088.01

Foothill Plaza
Qakiand, CA




MONITOR WELL MW-5 (cont.)

GRAPHIC DESCRIPTION
LOG
12 12
Grout ! '''''''' !
- - e e e
| i Sandy CLAY (CL) orange-brown, mottied
Slough yellow-brown ; very stiff to hard; dry to
14 14 damp: 20% very fine to medium sand;
— — 10-20% gravel to .257; low est K '
5" Blank 4" —
= | sch 40 PVC
ﬁ \ casing
W 16 16 .|
wl
Q | : Incroase gravel to 1° at 16.5' (driler,
[
& ) ! cuttings)
CDC - Bentonite -
D pollet seal
S |
5 18 18 ) | oo e e
; 8 Clayey GRAVEL (GC) yeliow-brown to
G dark-brown; very dense; dry; 30% clay;
! 2 TPTITTO gravel to 5", low ast K
| o} o I Wttt vt
1 e Rt R At gty t
lél TRt atututetay
; F NI
I em 20 — Srrurrr
N 3 Clayey SILT (ML) yellow{brown; very stiff to
g S hard; dry; 20% clay; <10% gravel to .57; low
ast K
2
—22 o oo 2 .
s - =43 Sand
i L . ] R
Z : 3 Sity GRAVEL (GM) dark brown; very
: 8 J— dense; dry; 30% siit: angylar gravel to .5";
j 24 3 = 24 low to moderate est K
; | =
' ] = 02" Slotted
i L. —_— 4" sch 40
: = PVC casing
| =
1' — 26 =l 26 | 1
= e
== Y
. = ™
| — N
i i ] i i
. i = k;
| = 3
i L_28 = 28_ o3
l Continues
. inAadue 0 2 4 & .
Boring Log and Well Completion Details MW-5 (cont.) Foothiil Plaza |

WGR Project No.: 8-088.01 Qakland, CA




DEPTH BELOW GROUND SURFACE (FEET)

[ -

28

[
(=]

12.788 WL

—
[—
—
—
[r—
—
[R——
e —
—
e ——
[re—
———

MONITOR WELL MW-5 (cont.)

.02" Slotted

4" sch 40
PVC casing

30 |

GRAPHIC DESCRIPTION

LOG

s e o e e e
g Tl S Sl R Y

e e e T

E.—E wedavab.bo Y Vary hard drilling at 29 ft

X —-=4 Shale; dark brown: very dense; wet;
!-. j moderately fractured: modaerate est K

TD. Augers refused at 31.5'

Boring Log and Well Completion Details MW-5 (cont.)
WGR Project No.: 8-088.01

Foothill Plaza
Qakland, CA
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Description of Applied GeoSystems Field Procedures ;
ARCO Station No. 276, QOakland, California AGS 19014-1

FIELD INVESTIGATION PROCEDURES OF APPLIED GEOSYSTEMS

Soil Sample Collection, Subjective Analysis. and Classification

Soil samples were collected from each of the borings at intervals of § feet or less inidepth
from the ground surface to the total depth of the boring. The samples were collected using
a California-modified, split-spoon sampler containing three 6-inch-long brass sleeves.
Samples were collected by advancing the boring to a point immediately above the sampling
depth and then driving the sampler through the hollow center of the auger and into the
soil. The sampler was driven 18 inches with a standard 140-pound hammer repeatedly
dropped 30 inches. The number of blows needed to drive the sampler each 6-inch
increment was counted and recorded to evaluate the relative consistency of the soil.

After recovering the sampler, the soil samples were removed and one sample was promptly
sealed in its brass sleeve with aluminum foil, plastic caps, and tape. It was then ldbeled
and placed in iced storage pending transport to a laboratory certified by the State of
California to perform the required testing. A Chain of Custody Record for each sample
was initiated by the field geologist and is included in Appendix D. A second sleeve was
used to analyze the soil sample from each sample interval for the subjective presence of
hydrocarbons. Any product discoloration was noted on the Boring Log by the field
geologist. An organic vapor meter (OVM) was used to evaluate the organic vapor
concentrations present in the soil samples. Readings were collected by placing the rubber
cup skirting the intake probe flush against the end of the soil sample immediately after the
sleeve was removed from the sampler. Measurements from instruments such as the OVM
can be used to indicate relative organic vapor concentrations in soil but cannot be used to
measure the level of hydrocarbon compounds with the confidence of laboratory analytical
methods.

The Unified Soil Classification System was used to identify the soil encountered in the
boreholes. A copy of this classification system is shown on Plate P-3. Descriptions of the
soil encountered in the boring are presented on the Logs of Borings. The OVM readings
are shown on the Logs of Borings in the column labeled "P.LD."

Soil cuttings generated during drilling were stockpiled at the rear of the station building,
and placed on and covered with plastic sheeting pending laboratory analyses. Soil samples
were collected from the stockpiled soil and submitted for laboratory analyses to assess the
concentration of hydrocarbon compounds, and thereby enable us to evaluate the proper
method of disposal.
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Description of Applied GeoSystems Field Procedures :
ARCO Station No. 276, Oakland, California AGS 19014-1

ell Construction, Development, and Purgin

Borings B-1 through B-5 were converted into ground-water monitoring wells MW-1 through
MW-8, respectively. Monitoring wells MW-1, MW-3, and MW-4 were constructed using
2-inch inside-diameter Schedule 40 polyvmyi chloride (PVC) casing. Monitoring wells
MW-2 and MW-5 were constructed using 4-inch inside-diameter Schedule 40 PVC casing.
A 20-foot length of screened casing, perforated by the manufacturer with 0.020-inch-wide
slots, was installed in each of the wells MW-1, MW-3, and MW-4. A 10-foot length of the
same sized slotted casmg was installed in well MW-2, and a 15-foot length of this slotted
casing was installed in well MW-5. For each of the wells, the perforated casing was set
from the bottom of the borehole. Non-perforated PVC casing was set from the top of the
screened casing to within a few inches of the ground surface. All casing joints in the wells
were flush-threaded, and no glues, chemical cements, or solvents were used in the
construction of the wells. The top of each casing is covered with a locking compression cap
and the bottom has a threaded end-plug.

The annular space of each well was backfilled with No. 3 sorted sand from the total well
depth to between 2 and 3 feet above the screened casing. A bentonite plug, between 2 and
3 feet thick, was placed above the sand as a seal against cement entering the sand. pack.
The remaining annulus was backfilled to within a few inches of grade with a slurry of neat
cement and approximately 5 percent bentonite, Graphic representation of each well
construction is shown in the right column of the corresponding Log of Boring.

An aluminum utility box with a PVC apron was placed over each of the wellheads and set
with concrete placed slightly above the ground surface. Each utility box has a watertight
seal to protect the ground-water well against surface-water infiltration. A special wrench
is necessary to open the utility boxes. This discourages vandalism and reduces the
possibility of accidental disturbance of the wells.

After well construction was complete, the depth to static water level in each well was
measured to the nearest 0.01-foot using a Solinst electronic water-level indicator. After this
data was recorded, a subjective analysis was performed on each well by gently lowering a
clean Teflon bailer approximately half its length past the air-water interface. Samples were
retrieved and inspected for floating product and sheen.

After subjective analysis of a water sample, each monitoring well was developed by surging
to remove accumulated sediment from the bottom, and purged of between 3 and 3 well
volumes of ground-water. The purged water was stored in 17E 55-gallon waste- liquid
drums, approved for this use by the Department of Transportation and removed from the
site by Armour Petroleum Service and Equipment Corporation of Vacaville, California.

Ground-water samples were collected after time had elapsed for each well to recover to
approximately its static water level as measured by a Solinst electronic water-level indicator.

il
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Description of Applied GeoSystems Field Procedures |
ARCOQ Station No. 276, Oakland, California AGS 19014-1

The ground-water samples were collected by using a Teflon bailer thoroughly cleaned with
Alconox and water. The bailer was gently lowered past the air-water interface to collect
the ground-water sample. The sample was quickly transferred to laboratory-cleaned,
40-milliliter sample vials. Hydrochloric acid was added to the samples as a preservative.
The vials were then sealed with Teflon-lined caps, labeled, and placed in iced storage for
transport for analytical testing to the Applied GeoSystems Laboratory in Fremont,
California, California Hazardous Waste Testing Lab Certificate No. 153, and to Anametrix,
Inc., in San Jose, California, California Hazardous Waste Testing Lab Certificate No. 151.
Chain of Custody Records were initiated by the field geologist for water samples collected
and are included in Appendix D.

il
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App/fﬂd GeaSyst‘ems 23253 Aussion BOuIeara Fremont o\ 24333 005, n3 .00

® FREMONT ® COSTA MESA & SACRAMENTO * RO STON

ANALYSIS REPORT

02121ab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystens Laboratory Number: 90345501
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sanple: S-26«B1
Attention: William K., Howell Matrix: - Soil
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg)|(mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline ND 2 03-26~89
TEH as Diesel NR
Benzene ND 0.05% 03-26-89
Toluene ND 0.05 03-26-89
Ethylbenzene ND 0.05 03-26~89
Total Xylenes ND 0.05 03-26~89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a phote-ionizaticn detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction inte the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with d t sample injection intc a GC equipped with an FID.

“%M 03-29-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS iS CERTIFED BY THE STATE OF CALIFORNIA DEPARTMENT OF MTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY !

|
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Applied GGOS,VSIGMS ~3235 Mission Boulevara  emont b v iR 1T R3]0
® FREMONT ® COSTA MESA ® SACRAMENTO » HOUSTON
ANALYSIS REPORT
0212lab. frm
Report Prepared for: Date Received: 03-23-89
Applied GeoSystens Laboratory Number: 90345502
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sample: S-+31-Bl
Attention: William K. Howell Matrix: Soil
Parameter Result Detection Limit] Date |Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed
TVH as Gasoline NR
TPH as Gasoline ND 2 03~-26-89
TEH as Diesel "‘NR
Benzene ND 0.05 03-26-89
Toluene ND 0.05 03-26-89
Ethylbenzene ND 0.05 03~-26-89
Total Xylenes 0.078 0.05 03-26-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 folleowed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8013
with di t sample injection into a GC equipped with an FID.

03-29-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS i3 CERTFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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4pp/led GeoSystems 13235 Miseion Bouievara Tremont US43S0 T w3iijen

® FREMONT » COSTA MESA * SACRANMENTO ® HOUSTON

ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystems Laboratory Number: 90345803
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sample: S=5.,5-B2
Attention: William K. Howell Matrix: Soil
Parameter Result Detection Limit Date |Notes
(mg/kqg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline ND 2 03-26-89§
TEH as Diesel NR
Benzene ND 0.05 03~26~-89
Toluene ND 0.05 03-26-89
Ethylbenzene ND 0.05 03-26-89
Total Xylenes ND 0.05 03-26-89
ng/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

03-~29-~89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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App/led GeoSystems L1255 Misuon gouievaid, Fremont 8 433 L T L3 L e

* FREMONT * COSTA MESA # SACRAMENTO s HOLU'STON

ANALYSIS REPORT

f212lab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystems Laboratory Number: 90345504
43255 Mission Blvd. Procject: 19014~1
Fremont, CA 94539 Sample: S5~11-B2
Attention: wWilliam K. Howell Matrix: ~Soil
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L} | (mg/kg){(mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline ND 2 03-26-89
TEH as Diesel NR
Benzene ND 0.05 03-26-89| .
Toluene 0.066 0.05 03-26-89
Ethylbenzene ND 0.05 03-26-89
Total Xylenes 0.079 0.05 03-26-89
ng/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppmn.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX~-Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction lnto
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling p01nts)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

/""9"4\}\" 03-29-89

Tia Tr¥n, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 1S CERTIFEED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVYICES AS A HAZARDOUS WASTE TESTING LABORATORY ;



)
f

App/led GeoSysfems 23253 Mussion Boulesara, Fremont, O % 24331 TR0 a31-1090k

® FREMONT ® COSTA MESA * SACRAMENTO ¢ HOUSTON

ANALYSIS REPORT

02121lab.frm

Report Prepared for: Date Received: 03=-23-89
Applied GeoSystems Laboratory Number: 90345805
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sanmple: S-28-B2
Attention: wWilliam K. Howell Matrix: . Soil
Parameter Result Detection Limit| Date |Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed|.
TVH as Gasoline 'NR
TPH as Gasoline ND 2 03~26-89| .
TEH as Diesel NR
Benzene ND 0.05 03-26-89
Toluene ND 0.05 03-26-89
Ethylbenzene ND 0.05 03-26-89
Total Xylenes ND 0.05 03-26-89
I
mg/kg = milligrams per kilogram = parts per million (ppm).
ng/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene lsomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction acceording to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction intc the GC.

TEH~--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

03-29-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS is CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY ‘



CHAIN OF CUSTCDY RECCRD

=
A fg‘"% Appiled GeoSystems
Phons. K if/ -/ Foh 41253 Nikaion B suite 3 Tremont Qxﬁ:m 3130 A51-190k
LABORATORY: 1 SHIPPING INFORMATION '
‘/‘[’_i/f) fee d éc_o '5/572.1 Lal. Shipper
432 Miseios s Address
Fopvioar. CA Date Shipped
TURNAROUND TIME: Looec Service Used
Project Leader: Ry /')/a-gﬁ- Z 1 Alrbill No. Cooler No.
Phone Ne. (sr 1204
Aelinquished by; (signatures) Received by.{signatures) . Qate | Time
/geé/ /f%wzé/ RILEY Wi

Received to

boratory by.

23l oo

LABORATORY SHOULD SIGN UPON RECEIPT AND RETURN A COPY OF THIS FORM WITH THE
LABORATORY RESULTS

Sample Condition

Sampie Site Date Anaiyses
No. Identitication Sampied Requested Upon Recsipt
St Aa 990 o /
So16- B3 V4 O 1 a‘a’*y _
[} et
S-d0-p) N My R g

-

- 39k-13d W,é v

[ G

o




oy

e

Jilk»

4pp//ea’ 6905}/51'61?73 L1235 Musejon godtesart oemont L L ci33 i3 ny - ni0n

* FREMONT * COSTA MESA ? SACRAMENTO 2 HOUSTON

ANALYSIS REPORT

02121ab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystems Laboratory Number: 90344801
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sample: 5-16-B2
Attention: William K. Howell Matrix: ‘Soil
Parameter Result Detection Limit| Date |[Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed

TVH as Gasoline NR
:TPH as Gasoline| 38 2 03-25-89

TEH as Diesel NR
Benzene 0.30 0.05 03-25-89
Toluene 0.91 0.05 03-25-89
Ethylbenzene 0.38 0.05 03-25-89

Total Xylenes 2.4 0.05 03-25-89
mg/kg = milligrams per kilogram' = parts per million (ppm).
mg/L = milligrams per liter = ppm.

ND = Not detected. Compound(s) may be present at

concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysid by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 folliowed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for solils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection inte a GC equipped with an FID.

W 03-29-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SEAIVICES AS A HAZARDOUS WASTE TESTING LABORATORY ‘
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® FREMONT ® CO5TA MESA ® SACRANMENTO ? H )L STON

ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystems Laboratory Number: 90344502
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sample: 5-20-B2
Attention: William K. Howell Matrix: Soil
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) [Analyzed
TVH as Gasoline NR
TPH as Gasoline|690 20 03-25-89 ‘
TEH as Diesel NR
Benzene 7.4 0.5 03-25-89
Toluene 36 0.5 03~-25-89
Ethylbenzene 10 0.5 03-25-89
Total Xylenes 62 0.5 03-25-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L. = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID} and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected *o purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

PEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method '80153

with dix sample injection into a GC equipped with an FID.
/LJ/qikigb\“"""”” 03-29-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY }
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® FREMONT ® COSTA MESA ® SACRAMENTO # HOUSTON

ANALYSIS REPORT

02121ab. frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystems Laboratory Number: 90344503
43255 Mission Blvd. Project: 18014-1
Fremont, CA 94539 Sample: 5-24.5-B2
Attention: William K. Howell Matrix: ' Soil
|
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed
TVH as Gasoline NR
TPH as Gasoline| 4.2 2 03-25-89
TEH as Diesel NR
Benzene ND Q.05 03-25-89
Toluene 0.10 0.05 03-25-89
Ethylbenzene ND 0.05 03-25-89
Total Xylenes 0.18 0.05 03-25-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID} and a
flame-ionization detector (FID) in series. Scil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

03-29-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SEAVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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App/led GeaSyst‘ems 13233 Mussion goulevard fremont ooy 913380 L0 3 wyied G
® EREMONT » (COSTA MESA ® SACRAMENTO o HOUSTON

ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Received: 03-23-89
Applied GeoSystenms Laboratory Number: 90346501
43255 Mission Blvd. Project: 19014-1
Fremont, CA 94539 Sample: S-30.L5~B3
Attention: William K. Howell Matrix: ' Soil
Parameter Result Detection Limit Date Notes
(mg/kq) | (mg/L) | {mg/kg) | (mg/L) |Analyzed| ,
TVH as Gasoline NR
TPH as Gasoline ND 2 03~-25-89)
TEH as Diesel : NR
Benzene ND 0.05 03-25-89)
Toluene ND 0.05 03~-25-89
Ethylbenzene ND 0.05 03-25-89
Total Xylenes ND 0.05 03-25-89|
|
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ,
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chrogmato-
graph (GC) equipped with a photo~ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPE--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC |
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling peints) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with dj t sample injection into a GC equipped with an FID.

Mw 03~29-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY |
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® FREMONT o COSTA MESA ® SACRAMENTO ® HOLSTON

ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Receilived: 04+03-89
Applied GeoSystems Laboratory Number: 90367801
43255 Mission Blvd. Subject: 19014-1
Fremont, CA 94539 Sample: S~21-B4
Attention: K. William Howell Matrix: .~ Soil
Parameter Result Detection Limit| Date |Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed]
TVH as Gasoline ‘NR
TPH as Gasoline| ND 5.0 04-04-89)
TEH as Diesel NR
Benzene ND 0.050 04-04-89
Toluene ND 0.050 04-04-89
Ethylbenzene ND 0.050 04-04-89
Total Xylenes ND 0.050 04-04-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame~ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPE--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge~and-trap introduction into the GC.

TEH~~Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

04-06-89
fia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY '
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ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Received: 04-03-89
Applied GeoSystems Laboratory Number: 90367802
43255 Mission Blvd. Subject: 19014-1
Fremont, CA 94539 Sample: S-31-B4
Attention: K. William Howell Matrix: Soil
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg}|(mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline ND 5.0 04-04-89
TEH as Diesel NR
Benzene ND 0.050 04-04-89
Toluene ND 0.05¢0 04~04-89
Ethylbenzene ND 0.050 04-04-89
Total Xylenes ND 0.050 04-04-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Toctal volatile hydrocarbons (TVH) and benzene, to¢luene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH-~Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with dirpct sample injection into a GC equipped with an FID.

04-06-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY |
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sampie I.D. : 19014-1 S-21-B4 Anametrix I.D. : 8904160-~-01
Matrix : SOIL Analyst -7
Date sampled : 03/29/89 Supervisor T ST
Date anl.TPHg: N/A Date released : 05/01/89
Date ext.TPHd: N/A Date ext. TOG ': 04/28/89
Date anl.TPHd: N/A Date anl. TOG : 04/28/89
Reporting Amount
Limit Found
CAS # Compound Name (ug/kg) \ (ug/kg)
] | Total 0il & Grease | 30000 | ND |
ND - Not detected at or above the practical quantitation limit for
the method. .
TOG - Total 01l & Grease is determined by Standard Method 503E.

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.

Results - Page 1
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Applied GeoSystems 13255 Mission Boulevard, Fremont, C\ 94332 (4151 631-1900

® FREMONT ¢ COSTA MESA ® SACRAMENTO * HOUSTON

ANALYSIS REPORT

0212lab.frm

Report Prepared for: Date Received: 04~12-89
Applied GeoSystems Laboratory Number: 90416501
43255 Mission Blvd. Project #: 19014~1
Fremont, CA 94539 Sample #: S~11-B5
Attention: William K. Howell Matrix: - Soil
Parameter Result Detection Limit| Date |Notes
(mg/kqg) | (mg/L) | (mg/kg) | (mg/L} |Analyzed
TVH as Gasoline NR
TPH as Gasoline ND 5.0 04-14-89
TEH as Diesel
Benzene 0.13 0.050 04-14-89
Toluene ND 0.050 04-14-89
Ethylbenzene ND 0.050 04-14-89
Total Xylenes ND 0.050 04-14-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX~-Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analy51s by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame~ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. So0il extracts and water samples are
subjected to purge~and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

/Z
,—'\/\/
i 04-20-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS I8 CERTIFEED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY



Appliead GeoSystems 43255 Mission Boulevara. Fremont, ¢4 94338 %1% 651.1906
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® FREMONT & COSTA MESA ® SACRAMENTO * HOUSTON

ANALYSIS REPORT

02121ab.frm

Report Prepared for: Date Received: 04-12-89
Applied GeoSystems Laboratory Number: 90416502
43255 Mission Blvd. Project #: 190141
Fremont, CA 94539 Sample #: S~16-B5
Attention: William K. Howell Matrix: . Soil
Parameter Result Detection Limit Date hotes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) [Analyzed|
I
TVH as Gasoline . NR
TPH as Gasoline|220 5.0 04-14-89 |,
TEH as Diesel ;
Benzene 0.83 0.050 04-14-89l;
Tcluene 3.4 0.050 04-14-89
Ethylbenzene 2.2 0.050 04-14~89 |
Total Xylenes 14 0.050 04-14-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at '
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling p@ints)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC. ‘

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Methaod 3510 for water followed by a modified EPA Method 8015
with djirect sample injection into a GC equipped with an FID.

?V\/ /(/'\_7_\____._,-——"
04-20-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS iS CERTIFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF I-E;ALTH
SERVICES AS A HAZARDOUS WASTE TESTING L ABORATORY |
|
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App/ied GeaSysz‘ems 132535 Mission Boutevara. Fremont, ¢\ 94339 113} 631-1906
® FREMONT e COSTA MESA e SACRAMENTO ® HOUSTON
ANALYSIS REPORT
G2l2lab.frm
Report Prepared for: Date Receilived: 04+-12-89
Applied GeoSystems Laboratory Number: 90416503
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: S~-18-B5
Attention: William K. Howell Matrix: . Soil
Parameter Result Detection Limit Date Notes
(mg/kqg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed|:

TVH as Gasoline 'NR
TPH as Gasoline ND 5.0 04-14-89

TEH as Diesel

Benzene 0.23 0.050 04-14-89%
Toluene 0.11 0.050 04-14-89

Ethylbenzene ND 0.050 04-14-89

Total Xylenes 0.21 0.050 04-14-89

mg/kg = milligrams per kilogram = parts per million (ppm).

mg/L = milligrams per liter = ppm.

ND = Not detected. Compound(s) may be present at

concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons {(TVH) and benzene, toluene
ethylbenzene, and total xylene lsomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chriomato-
graph (GC) equlpped with a photo-ionization detector (PID) ‘and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction inteo
the GC.

TPH--Total petroleum hydrocarbons {low-to-medium boiling p01nts)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge~and-trap intreduction into the GC.

TEH~-Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direet sample injection into a GC equipped with an FID.

’ W 04=-20-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOS YSTEMS iS CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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Appliead GeoSysiems 41253 Mussion Boulevard, Fremont. CA 94339 11150 n31-74908
® FREMONT e COSTA MESA ¢ SACRAMENTO o HOUSTON
o2l12lab.frm
Report Prepared for: Date Received: 04+~12-89
Applied GeoSystems Laboratory Number: 90416504
43255 Mission Blvd. Project #: 19014~-1
Fremont, CA 94539 Sample #: 5—-24-B5
attention: William K. Howell Matrix: . Soil
Parameter Result Detection Limit Date |Notes
(mg/kg) | (mg/L) | (mg/kg)|(mg/L) ;Analyzed
TVH as Gasoline 'NR
TPH as Gasoline ND 5.0 04-14-89
TEH as Diesel
Benzene 0.086 0.050 04-14-89
Toluene ND 0.050 04-14-89
Ethylbenzene ND 0.050 04-14-89
Total Xylenes ND 0.050 04-14~89
mg/kg = milligrams per kilogram = parts per million (ppm) .
ng/L = milligrams per liter = ppm. ‘
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction 'into
the GC. ‘

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are:
subjected to purge-and-trap introduction into the GC. '

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

,////zzz/fL’ 04-20-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY



App/l'ed GeOSysfems 43233 Aussion Boulevard. Fremont 1\ 94539 v.l!l 3 6311906

® FREMONT & COSTA MESA ® SACRAMENTO ® HOUSTON

ANALYSIS REPORT

02l2lab. frm

Report Prepared for: Date Received: 04-12-89
Applied GeoSystems Laboratory Number: 90416505
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: S~31-B5
Attention: William K. Howell Matrix: Soil
Parameter Result Detection Limit| Date |Notes
(mg/kg) | (mg/L) |(mg/kg)|(mg/L) |Analyzed|
TVH as Gasoline . NR
TPH as Gasoline ND 5.0 04-14-89
TEH as Diesel
Benzene ND 0.050 04~14-89
Toluene ND 0.050 04-14-89
Ethylbenzene ND 0.050 04-14-89
Total Xylenes ND 0.050 04-14-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured' by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction. into
the GC. :

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TER--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

/%/‘%/Z/\/ 04-20-89 |

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 'S CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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e A
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]
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Date Shipped
TURNAROUND TIME: ___ 25 A< _| Service Used
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43255 Mission Boulevard, Fremont, CA 94539 (413) $31-1906

Appliead GeoSystems
® FREMONT

e COSTA MESA ® SACRAMENTO & HOUSTON

ANALYSIS REPORT

02121ab. frm

Report Prepared for: Date Received: 04-25-89
Applied GeoSystems Laboratory Number: 90438W01
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: W-35-MW1
Attention: William XK. Howell Matrix: Water
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline ND 0.050 04~25-89
TEH as Diesel NR
Benzene ND 0.00050{04-25-89
Toluene ND 0.00050|04-25~-89
Ethylbenzene ND 0.00050|04-25~-89
Total Xylenes ND 0.00050|04-25-89

mg/kg = milligrams per kilogram = parts per million (ppm).

mg/L = milligrams per liter = ppmn.

ND = Not detected. Compound(s) may be present at
concentrations below the detection llmlt

NR = Analysis not required.

PROCEDURES
TVH/BTEX~~Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analy51s by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-iconization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

///////;2/,\d/fu//lekjéhg_ﬁ,,f—

Tia Tran,

04-26-89
Date Reported

Laboratory Supervisor

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY '



Applied GeoSystems 43253 Mission Boulevard, Fremont, CA 94539 (415) 631-1906
® FREMONT  ® COSTA MESA  ® SACRAMENTO ~ ® HOUSTON

ANALYSIS REPORT

02121ab. frm

Report Prepared for: Date Received: 04~-25-89
Applied GeoSystems Laboratory Number:  90438W02
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: W-19-MW2
Attention: William K. Howell Matrix: - Water
Parameter Result Detection Limit| Date |[Notes
(mg/kg) | (mg/L) |{mg/kg)|(mg/L) [Analyzed|'
TVH as Gasoline 'NR
TPH as Gasoline 165 10 04-25-89 |
TEH as Diesel .NR
Benzene 13 0.050 [04-25-89|
Toluene 21 0.050 |04-25-89
Ethylbenzene 2.1 0.050 |04-25-89
Total Xylenes 12.7 0.050 [04-25-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppmn.
ND = Not detected. Compound({s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES ‘
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling pdints)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method! 8015
with direct sample injection into a GC equipped with an FID.

04-26-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORNMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY ;
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43255 Mission Boulevard, Fremont, CA 94339 (415) 651-1906

Applied GeoSystems

® COSTA MESA

ANALYSIS REPORT

® FREMONT * SACRAMENTO ® HOUSTON

02121ab.frm

Report Prepared for: Date Received: 04+25-89
Applied GeoSystenms Laboratory Number: 90438W03
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: W=-35-MW3
Attention: William K. Howell Matrix: ‘Water
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed|

TVH as Gasoline ‘NR
TPH as Gasoline 0.56 0.050 04-25-89 :

TEH as Diesel NR
Benzene 0.00054 0.00050;04-25-89] |
Toluene 0.00075 0.00050|04-25-89
Ethylbenzene ND 0.00050|04-25-89|
Total Xylenes ND 0.00050}04-25-89 |

mg/kg = milligrams per kilogram = parts per million (ppm).

mg/L = milligrams per liter = ppm.

ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.

NR = Analysis not regquired.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons {TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analy51s by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo~1onlzat10n detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and~trap introduction -into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Scil extracts and water samples are
subjected to purge-and-trap introduction into the GC. ‘

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for solls or
EPA Method 3510 for water followed by a modified EPA Method' 8015
with direct sample injection into a GC equipped with an FID:

ﬁ/uW

Tia Tran, Laboratory Supervisor

04-26-89
Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING L ABORATORY !
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Applied GeoSystems 43255 Misston Boulevard, Fremont, CA 94539 (413} 6511906

® FREMONT ® COSTA MESA ® SACRAMENTO ® HOUSTON

ANALYSIS REPORT

02121ab. frm

Report Prepared for: Date Received: 04-+25-89
Applied GeoSystems Laboratory Number: 90438W04
43255 Mission Blvd. Project #: 15014-1
Fremont, CA 94539 Sample #: W-34-MW4
Attention: William K. Howell Matrix: Water
Parameter Result Detection Limit] Date |Notes
(mg/kg) | (mg/L) |{(mg/kg)|(mg/L) |Analyzed
TVH as Gasoline NR
TPH as Gasoline 2.5 0.10 04-25-89/| .
TEH as Diesel NR
Benzene 0.27 0.00050104-25«89| -
Toluene 0.0014 0.00050|04-25-89
Ethylbenzene ND 0.00050|04-25-89
Total Xylenes 0.085 0.00050]|04-25-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES .
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts anpd
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are :
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) aie
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method! 8015

with/fi;ﬁﬁt sample injection into a GC equipped with an FID.

/// 04-26-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 1S CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY ;
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Applied GeoSystems 43255 Mission Boulevard, Fremont, CA 94539 4131 631-1906
* FREMONT ® COSTA MESA & SACRAMENTO & HOUSTON ‘

ANALYSIS REPORT

02121ab. frm

Report Prepared for: Date Received: 04-25-89
Applied GeoSystems Laboratory Number: 90438W05
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: W~34-MW5
Attention: William K. Howell Matrix: ‘Water
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | {(mg/kg)|(mg/L) |Analyzed|
TVH as Gasoline NR
TPH as Gasoline 0.13 0.050 04-25-89| .
TEH as Diesel 'NR
Benzene 0.00067 0.00050|04-25-89
Toluene ND 0.00050|04-25-89
Ethylbenzene ND 0.00050104-25-89
Total Xylenes ND 0.00050,04-25-89
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES .
TVH/BTEX-~Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph {(GC) equipped with a photo—lonlzatlon detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction 1nto
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Methed 3550 for 50115 or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

04-26-=-89
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS IS CERTIFIED BY THE STATE OF CALIFORMA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY '
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S%% Applied GeoSystems
Phone: / loX- Wi /70/ 43255 Mission Blvd  Sute 8 Fremont. CA 94539 (415) 651-1906
LABORATORY: ™ SHIPPING INFORMATION:
Losesr ree - Shipper 1
Address ;
Date Shipped
TURNAROUND TIME: Y X Aour Service Used ‘
Project Leader: A 2L /JQ_M/ y/a Airbill No. Cooler No,,
bhone No. 65/’ /9084 |
-ﬂqui_shod by:(/ﬁgnnurn) Received by. (signatures) r Date | Time
il Lo 5
|
r Iaborator !
T le Homes g G 25,8 [0168

LABORATORY SHOULD SIGN UPON RECEIPT ]?
LABORATORY RESULTS

ND RETURN A COPY OF THIS FORM WITH THE

Sample Condition

Sampie Site Date Analysss
No. identitication Sampied Requested Upcn Receipt
AT Y o AL LY. . /4.5 4 IO 2 i
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sample I.D. : 19014-1 W-34-MW-4 Anametrix I.D. : 8904145-01
Matrix : WATER Analyst oD
Date sampled : 04/24/89 Supervisor T
Date anl.TPHg: N/A Date released .: 04/26/89
Date ext.TPHdA: N/A Date ext. TOG 1 04/25/89
Date anl.TPHd: N/A Date anl. TOG : 04/26/89

I Detection Amount

Limit Found
l CAS # Compound Name (ug/1) (ug/1)
| | Total 0il & Grease | 5000 \ ND |

—— . —— ] ——— — ———— . — T ———— " ——— a1y f W Ty YT T ——— —— L Yo v —— T B o g " e e ey . Yt — —

ND - Not detected at or above the practical quantitation limit
for the method. ‘
TOG - Total 0il & Grease is determined by Standard Method 503E.

All testing procedures follow California Department of
Health Services (Cal-DHS) approved methods.

Results - Page 2



ORGANIC ANALYSIS DATA SHEET - EPA METHOD 624/8240
ANAMETRIX, INC. {408) 432-8192

Sample I.D. 19014~-1 W-34-MW-4 Anametrix I1.D.: 8904145-01
Matrix WATER Analyst ¢

Date sampied 04,/24/89 Supervisor I

Date analyzed: 04/26/89 Date released : 04/26/89

Dilut. factor: 10 Instrument ID : F3

o Y o A N S v A M W M e A e A e oy e S " Y — T Y W W S — S T - — e . A —— - T A o o . e vy

Reporting Amount
Limit Found
CAS = Compeound Name (ug/1) (ug/1)
74-87-3 * Chloromethane 100 ; ND
75-01-4 * Vinyl Chloride 100 ND
74-83-9 * Bromomethane 100 ND
75=-00-3 * Chloroethane 100 ND
75-69~4 * Trichlorofluoromethane 50 ND
75=35~4 * 1,1-Dichloroethene 50 ND
76-13-1 # Trichlorotrifluorcethane 50 ND
67-64-1 **Acetone 200 ND
75-15-0 **Carbondisulfide 50 ND
75-09-2 * Methylene Chloride 50 ND
156-60~-2 * Trans-1,2=-Dichloroethene 50 ND
75-34-3 * 1,1~Dichloroethane 50 ND
78-93-3 *k2-Butanone 200 ND
156=-59-2 * Cis-1,2-Dichloroethene 50 ND
67-66-3 * Chloroform 50 ND
71-55-6 % 1,1,1-Trichloroethane 50 ND
56-23-5 *# Carbon Tetrachloride 50 ND
71-43~2 * Benzene 50 780
107-06~2 % 1,2=Dichloroethane 50 ND
79-01-6 * Trichloroethene 50 ND
78-87-5 * 1,2-Dichloropropane 50 ND
75-27-4 * Bromodichloromethane 50 ND
110-75-8 * 2-Chloroethylvinylether 50 ND
108-05-4 *#*Vinyl Acetate 100 ND
10061-02-6 * Trans-1,3-Dichloropropene 50 ND
108-10-1 *%4-Methyl-2-Pentanone 100 ND
108-88-3 * Toluene 50 ND
10061~01-5 * cis-1,3-Dichloropropene 50 ND
79-00-5 * 1,1,2-Trichloroethane 50 ND
127-18-4 * Tetrachloroethene 50 1500
591-78-6 **J)-Hexanone 100 ND
124-48-1 * Dibromochloromethane 50 ND
108-90-7 * Chlorokenzene 50 ND
100-41-4 %+ Ethylbenzene 590 ND
1330-20-7 **Total Xylenes 50 130
100-42-5 **Styrene 50 ND
75~-25-2 * Bromecform 50 ND
79-34-5 * 1,1,2,2-Tetrachloroethane 50 ND
541~73-1 * 1,3-Dichlorobenzene 50 ND
106~46-7 % 1,4-Dichlorobenzene 50 ND
95-50-1 * 1,2-Dichlorobenzene 50 ND
CAS 7 Surrogate Compounds Limits ' % Recovery
17060-07-0 1,2-Dichloroethane-d4 75-113% ‘ 103%
2037-26-5 Toluene-ds 83-110% 101%
460-00-4 p~Bromofluorobenzene 82-114% 104%

Results - Page 1
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ORGANICS ANALYSIS DATA SHEET ~ 624/8240 TENTATIVELY IDENTIFIED;COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sample I.D. : 19014-1 W-34-MW-4 Anametrix I.D. : 8904145-01
Matrix : WATER Analyst ;M

Date Sampled : 04/24/89 Supervisor : PG
Analyzed VOA : 04/26/89 Date Released : 04,/26/89

Dilution voaA : 1:10

—— A —— g i S W A VS kS AP AR PR famt A S R S . SN SN S el S S s Y S YR W S T FUY TEP AR MRS G s S G S R T A W . S Ay S N A et v T —— -

Det Amt.
CAS # Scan# Volatile Fraction Limit Found
Compound Name rpb rpb
1 1611-14-3 985 l-ethyl-2-methylbenzene 50 <50
2 [108-67~8 1066 1,3,5-trimethylbenzene 50 <50
3 50
4 50
5 50
G 50
7 50
3 50
9 50
10 50
11 50
12 50
13 50
14 50
15 50

Tentatively identified compounds are significant chromatcographic peaks (TICs)
other than priority pollutants. TIC spectra are compared with entries in the
National Bureau of Standards mass spectral library. Identification is made
by following US EPA guidelines and acceptance criteria. TICs are guantitated
by using the area of the nearest internal standard and assuming a response
factor of one (1). Values calculated are ESTIMATES ONLY.

Extra Compounds =~ Page 1
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Applied GeoSysiems
Phone. L S /— /g O/ 431253 Missuon Blvea Suite B Fremont. CA ':94'-',';0 '41%) h51-1906
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LABO%;Q/U( Cw}é_’_gs\ ‘4 g}éfﬂ—\.f Shipper
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Date Shipped |
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Phone No.

(Grees 7—/F b |
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LABORATORY SHOULD SIGN UPON RECEIPT AND RETURN A COPY OF THIS FORM ‘N!TH THE
LABORATORY RESULTS . ‘

Sampie Site Date Analyses San;iplo Condition
No. _Zdentlfication > Sampied Requested ¢ Upon Recaipt
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S—of08=]a N Ns~1 NS 7% N
N <> T, N T
s:-_@ué : e & s ~Rq

ﬁ




‘Eggg,éégéz

Applied GeoSystems 143255 Mission Boulevard, Fremont, CA 94539 (415) 651-1906
® FREMONT  ® COSTA MESA  # SACRAMENTO @ HOUSTON

ANALYSIS REPORT

02121ab.frm

Report Prepared for: Date Received: 05-08-89
Applied GeoSystems Laboratory Number: 90519501
43255 Mission Blvd. Project #: 19014-1
Fremont, CA 94539 Sample #: S-0508-1 (ABCD)
Attention: William K. Howell Matrix: Soil
Parameter Result Detection Limit| Date |Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed
TVH as Gasoline INR
TPH as Gasoline 5.0 2.0 05-08-89
TEH as Diesel NR
Benzene NR
Toluene NR
Ethylbenzene NR
Total Xylenes NR
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX~~-Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame~ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC. '

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

/’ / Mh/é%/——\
/ el 05-10-89

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS iS5 CERTIFIED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY :
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5 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVA'I:'iON DISTRICT

5997 PARKSIDE DRIVE &

N

PLEASANTON, CALIFORNIA 94566 &

(415) 484-2600

GROUNDWATER PROTE N M UES
[FOR APPLICANT TO_COMPLETE]

LOCATION OF PROJECT AfCa S 27C PERMIT NUMBER 89148

¢ hebhur TNZ00Teiaed and  [0BR IuGnuk  LOGATION NMBER

Qakland 4 Cadilocaca
CLIENT
Name P\?\(o ’ffqduc‘u (gr-\()m Approvod’\{ﬁ& fdﬁfg 1 é{d?_,& Date 16 Mar 89
Address PO Wox SRV Phbne | ((.5) Sy 2474 .~ Todd N. We dler
Clty Do Mules (P ZIp ALl 02
APPLICANT CONDTTTONS
Neme  [xooled (oo Sy 61 :

4125y IGom ! “Rewleyura LK Circled Permit Requlremeénts Apply
Address Fe @ tmgw b Phone (i) 65} - 194k ;
Clty (oot Zlp _Q4WSs 1.9

7 () GENERAL

DESCRIPTION OF PROJECT
Weter Well Constructlon
Cathodlc Protection

_\é Geotachnical
wWell Destruction

PROPOSED WATER WELL USE
Domestlc __ Industriat __  Irrligetion
Munlcipal __ Monitoring .~ Other

PROPOSED CONSTRUCT ION
Dr111ing Method:

Muyd Rotary Alr Rotary
o
Cable Other o> T, i
< G
WELL PROJECTS
prill Hole Dlaneter % In. Depth(s) ﬁ f+t.
Casling Dlameter L In, Number Q
Surface Seal Depth 29 {1+, of Wells

oritler's Llcense No.

CSF 452390

GEOTECHMNICAL PROJECTS

Number
Diameter In, Depth ft.
ESTIMATED STARTING DATE 2% her BG

ESTIMATED COMPLETION DATE Q_g: Mar 86

| heraby agree to comply with s&lf requfrements of
this permlt and Alamede County Ordfnance No. 73-68.

APPLICANT'S
SIGNATURE

Sohn T lan Le&

A permit epplication should be submitted s0 as to
arrive at the Zone 7 offlice flve days prior to
proposed starting dete,

2, Notlty this office (484-2600) at laesst one day
prior to starting work on permitted work and
bafore placing well seals,

3. Submit to Zone 7 within 60 days sfter completion
of permitted work the original Department of
Water Resources Weter Well Drillers Report or

) aquivelent for well projects, o bore hole logs
“ 4 and locstion sketch for geotechnical projects.
1'% Permitted work |s completed when the last surface
) sonl Is placed or the last boring is completed,

4. Permit Is vold 1f project ho+ bequn within 90

DI

E.

%/—’ V pate & Mar 1284

days of spproval date.
WATER WELLS, INCLUDING PIEZMTER§
l. Minimum surface seat thickness Iz two Inches of
cement grout placed by tremle, or equivatent,
Minimum seal depth 1s 50 feat for municipal ano
Industrial wells or 20 feet for domestic, Irriga-
+ion, and monitoring welis uhiess a lesser depth
ts specially spproved.
GEQOTECHNICAL. Backflll bore hole with compacted cut-
tings or heavy bentonite and upper two feet with com-
pacted material,
CATHODIC. F!l1 hole above unodé zone wlth concrete
placed by tremle, or equivalent.
WELL DESTRUCTION. See attached.

2,

91987
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CivilL. ENGINEER, INC.

ARCHE

CONSULTING * PLANNING * DESIGN * SURVEYING

4133 Mohr Ave.,
415) 462-9372

Suite E * Pleasantan, CA S45668

MRY 11, 1989 JOB NO. 1549

ELEVATIONS OF EXISTING MONITOR WELLS LOCATED AT THE ARCO STATION,
1660¢ MAC ARTHUR BOULEVARD AT 1@6TH STREET, CITY OF OAKLAND, ALAMEDA

COUNTY, CALIFORNIA.

FOR APPLIED GEOSYSTEMS

PROJECT NO.

BENCHMARK:

g

19¢14-1

$14/B

TOP OF DISC SET IN A STANDARD CITY OF OAKLAND MONUMENT
CASING IN MIDDLE OF CONCRETE SIDEWALK ON THE MOST S'LY
CORNER OF 1@6TH AND MAC ARTHUR BOULEVARD.

ELEVATION TAKEN AS 52.811 M.S.L. CITY OF OAKLAND DATUM

ONITOR WELL DATA T2

By et T T T T Tt
T e o s

WELL DESIGNATION ELEVATION DESCRIPTION
MW1 55.91 TOP OF CASING
56.29 TOP OF BOX
MW 2 55,35 T0P OF CASING °
55.75 TOP OF BOX
MH3 56.55 TOP OF CASING
56.86 TOP OP BOX
MW4 55.94 TOP OF CASING
56.54 TOP OF BOX
MW 55.43 TOP OF CASING

55.97 TOP OF BOX
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