e e oy F-
ARESNA Compary 7 Ja/ 2

Working To Restore Nature

3315 Almaden Expressway, Suite 34 TRANSMITTAL
San Jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

TO: MR. LARRY SETO DATE: _10/21/91
ALAMEDA COUNTY HEALTH CARE SERVICES PROJECT NUMBER: 69034.04
AGENCY-HAZ . MAT. DIVISION SUBJECT: ARCO STATION 601, 712 LEWELLING
80 SWAN WAY, ROOM 200 BOULEVARD, SAN LEANDRO, CALIFORNIA
OAKLAND, CALIFORNIA 94621
FROM: JOEL_COFFMAN
TITLE: PROJECT GEQLOGIST
WE ARE SENDING YOU [¥XArtached ['] Under separate cover via the following items:
'] Shop drawings [} Prints idx Repurts { 1 Specifications
[] Letters [ ] Change Orders I
COPIES DATED NOG. DESCRIPTION
1 | 10/21/91 | . FINAL-SUBSURFACE ENVIRONMENTAL INVESTIGATION
f ! AND VAP(_)R EXTRACTION TEST AT THE ABOVE SUBJECT
THESE ARE TRANSMITTED as checked below:
[ { Fur review and comment [ ] Approved as submilted [ | Resubmit __ copies tor approval
[ 1 As requested [ | Approved as noted [ ] Submit__ copies lor dutribution
{ i For approvai [ 1 Rewurn ior corrections { ] Return ___ corrected prinis

['] For vour liles [ ]

REMARKS: THIS REPORT HAS B FORW, D
MR. CHUCK CARMEL OF ARCO PRODUCTS COMPANY.

Copies: 110 AGS project lile no.__ 69034 .04 SAN JOSE READER'S FILE
‘Revision Date: 10/15/90
“Frle Name: TRANSMT.PRI




WWW U

"A RESNA Company ¥ 7 Ja/ o

Warking To Restore Nalure

3315 Almaden Expressway, Suite 34
San Jose, CA 95118

Phone: {408) 264-7723

Fax: {408) 264-2435

SUBSURFACE ENVIRONMENTAL ASSESSMENT
AND VAPOR EXTRACTION TEST
at
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California

6903404 (2f7 2/t

Report prepared for

ARCO Products Company
P.O. Box 5811
San Mateo, California 94402

by
RESNA

Pobms Sompolec
Barbara Sieminski

Staff Geologist

Joan E. Tiernan Ph D, P.E.
Engineering Manager

October 17, 1991



' ; ™~
l Environmental Investigation and VET QOctober 17, 1991
ARCO Station 601, San Leandro, California 69034-4
l CONTENTS
INTRODUCTION ..ottt ittt it ittt eamaacan s annaanaaaaans 1
. SITE DESCRIPTION AND BACKGROUND ... ... it iiiinaaaanes 2
REGIONAL AND LOCAL HYDROGEOLOGY ........ ... iuuiininnanna.. 2
WELL RESEARCH ... ... it irntaaennnnasaasannnsns 3
l PRELIMINARY RECORD RESEARCH .........viiimiiiinnnrannnennn. 4
PREVIOUS WORK .. ...ttt et i i estaaanannaaeaeaaannnns 4
FIELD WORK ..ttt e et s ia s anaaaa e aaanns 4
l DEING « . . eov v e e e e e e e e e e e 4
Soil Sampling and Description . . ... ... i 5
Monitoring Well Construction and Well Development .. ................. 6
l Groundwater Level Measurement and Sampling . ...t 7
SOIL-VAPOR EXTRACTION TESTMETHODS ...... ..., 7
Collection of Air Samples . ... .. .0 iitrmnnnanssoronnans 8
l LABORATORY METHODS . . ... ittt et e saasaa e 8
Soil Samples .. ... ...ttt e e 8
Water Samples ... ... e e 9
l Vapor Samples ... ... .. e e 10
FIELD RESULTS .. ittt i et e taae et e snssan s 10
Drilling Qbservations .. ... ... tiir it irrnnennaaanooseereeeenns 10
l Subjective Water Analysis and Evaluation of Groundwater Gradient .. ... ... 10
Vapor Extraction Test Field Results . .. ....... ... ... ... 11
' RESULTS OF LABORATORY ANALYSES . . ... i 12
Soil Samples ... .ot e 12
Water Samples . ...... ... ...ttt 12
I Vapor Samples .. ...t e e 13
DISCUSSION OF RESULTS ... .o ittt ittt ieaaee e 13
Hydrocarbon Impacted Soil ...... ... ... i 13
. Hydrocarbon Impacted Groundwater .......... ..o 13
Soil-Vapor Extraction Test . . .. .. ... e e 13
CONCLUSIONS . ittt it ettt ie st aaneaa s enesarssansannn 14
' LIMITATIONS . ...ttt te e e e e e e et ee e e e e tae e eaenns 15
REFERENCES . .ttt et e ettt isa e e ca e 17
I ANEEANSS
¥V / A/ )




4 ™
Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

CONTENTS
(Continued)
TABLES

TABLE 1: CUMULATIVE GROUNDWATER MONITORING DATA

TABLE 2: VAPOR-EXTRACTION TEST FIELD MONITORING DATA

TABLE 3: LABORATORY ANALYSIS OF SOIL SAMPLES, MAY 1991

TABLE 4: CUMULATIVE RESULTS OF LABORATORY ANALYSIS OF
GROUNDWATER

TABLE 5: LABORATORY ANALYSIS OF AIR SAMPLES

PLATES

PLATE 1: SITE VICINITY MAP
PLATE 2: GENERALIZED SITE PLAN
PLATE 3: WELL LOCATION MAP ,
PLATE 4: UNIFIED SOIL CLASSIFICATION SYSTEM
PLATES 3§
through 10: LOQGS OF BORINGS B-9 THROUGH B-13
PLATE 11: GEOLOGIC CROSS SECTION A-A’
PLATE 12: GEOLOGIC CROSS SECTION B-B’
PLATE 13: GEOLOGIC CROSS SECTION C-C
PLATE 14: GEOLOGIC CROSS SECTION D-D’
- PLATE 15: GROUNDWATER GRADIENT MAP

APPENDICES

APPENDIX A: PREVIOUS WORK
TABLE Al: LABORATORY ANALYSIS OF SOIL SAMPLES,
AUGUST 1989
TABLE A2: LABORATORY ANALYSIS OF SOIL SAMPLES BY
GEOSTRATEGIES
TABLE A3: LABORATORY ANALYSIS OF SOIL SAMPLES, JUNE
1990

APPENDIX B: FIELD METHODS
WELL PURGE DATA SHEETS

) RESNA —




\
Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4
CONTENTS
(Continued)
. APPENDICES
Continued

APPENDIX C: WELL CONSTRUCTION PERMIT
APPENDIX D: WELLHEAD SURVEY

APPENDIX E: LABORATORY ANALYSIS REPORTS AND CHAIN OF CUSTODY
RECORDS

APPENDIX F: SIEVE ANALYSIS REPORT

RESNA—




77@ T i o i i F-._—-
A RESNA Company -

Waorking To Restore Nature

3315 Almaden Expressway, Suite 34
San Jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

SUBSURFACE ENVIRONMENTAL INVESTIGATION
AND VAPOR EXTRACTION TEST
at
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California

For ARCO Products Company

INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA/Applied GeoSystems
(RESNA) performed a subsurface environmental investigation at ARCO Station 601 located
at 712 Lewelling Boulevard in San Leandro, California. This investigation was initiated in
the response to the results of the RESNA Subsurface Environmental Assessment Report
(RESNA 69034-2, December 14, 1990). The purpose of this investigation was to further
evaluate the lateral and vertical extent of hydrocarbons related to the former gasoline- and
waste-oil-storage tanks in the soil and groundwater, and to conduct a vapor extraction test
to evaluate soil-vapor extraction as a remediation alternative at the site.

The work performed for this investigation included drilling six soil borings, collecting and
describing soil samples from the borings, installing and developing 4-inch-diameter
groundwater monitoring wells (MW-4 through MW-8) in five of the borings, developing and
sampling groundwater from the monitoring wells, laboratory analysis of selected soil and
groundwater samples, measuring groundwater levels, performing a soil-vapor extraction test,
surveying wellhead elevations, performing research for water supply and monitoring wells
within a %-mile radius of the site, performing a records research to identify potential
secondary sources for hydrocarbons detected in soil and water at the subject site,and
preparing this report presenting field procedure, results and conclusions. This work was
performed as outlined in the Work Plan (RESNA, March 21, 1991), and Addendum One
to Work Plan (RESNA, March 21, 1991).
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SITE DESCRIPTION AND BACKGROUND

The subject site is on the southwestern corner of the intersection of Lewelling Boulevard
and Washington Avenue in San Leandro, California, as shown on the Site Vicinity Map
(Plate 1). The site is an operating ARCO service station. The site is bounded by residential
and professional buildings to the west-southwest and south, commercial buildings across
Washington Avenue to the east and northeast, and an operating Shell service station across
Lewelling Boulevard to the north-northwest. The elevation of the site is approximately 22
feet above mean sea level (msl).

There are four 10,000-gallon underground gasoline-storage tanks present at the site. These
tanks replaced four former gasoline-storage tanks (one 6,000-gallon tank containing regular
gasoline, two 4,000-gallon tanks containing unleaded gasoline, and one 6,000-gallon tank
containing super unleaded gasoline, designated T1, T2, T3 and T4 respectively), which were
installed in 1974 (GeoStrategies, June 29, 1990). The former gasoline-storage tanks,
associated piping and one underground 280-gallon waste-oil storage tank were excavated and
removed from the site by Gettler-Ryan Inc. of Hayward, California during January 1990.
The approximate locations of existing underground storage tanks, former tanks and other
pertinent site features are shown on the Generalized Site Plan (Plate 2).

REGIONAL AND LOCAL HYDROGEOLOGY

The ARCO station is within the East Bay Plain, located in the west-central portion of the
San Leandro Cone (Hickenbottom and Muir, 1988). Helley et. al. (1979) mapped the earth
materials underlying the site area as Quaternary bay mud deposits composed primarily of
dark plastic clay and silty clay rich in organic material. The site is located approximately
700 feet north of the San Lorenzo Creek (which has been channelized in a concrete
aqueduct in this area), approximately 1400 feet east of the Estudillo Canal, and
approximately 1% miles northeast of Roberts Landing on the eastern shoreline of the San
Francisco Bay. The active Hayward Fault is approximately 2% miles east of the site.

The inferred direction of groundwater flow in the vicinity of the site is to the southwest
based on regional and local topography and drainage patterns, and based on previous results
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of groundwater monitoring. Groundwater was encountered during previous drilling activities
in June 1990 at depths of approximately 9 to 114 feet below ground surface (RESNA
December 14, 1990).

WELL RESEARCH
Information regarding water wells in the vicinity of the site has been researched and was

provided to RESNA by the Alameda County Flood Control and Water Conservation District
(ACFC&WCD).

The research was performed for the area within %-mile radius of the site in order to

evaluate groundwater usage in the vicinity of the site. Records exist with ACFC&WCD for
69 wells within %-mile of the site; two domestic wells, one cathodic protection well, twenty-
seven monitoring wells, thirty-two irrigation wells, four test wells, two abandoned wells and
one well of unidentified use. In addition two destroyed wells are on record within %-mile
of the site. Locations of wells within %-mile radius of the site are shown on Plate 3, Well
Location Map.

Both domestic wells are located upgradient of the site. One is located 700 feet northwest
of the site and is 42 feet deep and the other is located Ya-mile north of the site and is 120
feet deep. A cathodic protection well, owned by Exxon Oil USA, is located %-mile east of

the site and is 50 feet deep. Most of the irrigation wells are located west and northwest of

the site and their depths range from 18 to 545 feet (depth to water ranges from 3 to 38
feet). Monitoring wells range in depth from 15 to 29 feet (depth to water ranges from 7 to
14 feet) and most of them are located north (upgradient) of the site. Three test wells
located north of the site range in depths from 20 to 29 feet, and a fourth test well located
approximately Ya-mile south of the site is 600 feet deep. One abandoned well, located
approximately 1000 feet north of the site is 720 feet deep, and the other located 1500 feet
south of the site is 370 feet deep. The well of unidentified use is 60 feet deep and is located
approximately Y4-mile northeast of the site.

E--u- _
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PRELIMINARY RECORD RESEARCH

Data containing a compilation of Federal and California State Agency environmental data
which identifies environmental problem sites and activities in the vicinity of ARCO Station
601 was obtained from Environmental Audit Incorporated to identify potential secondary
sources for hydrocarbons detected in the soil and groundwater at the site. The data listed
several facilities located upgradient and crossgradient of the ARCO Station with detected
tank leaks. The closest secondary sources to the subject s site are: (1) Shell w
locoteiiat 152375 Washimgton - Avenue, - and 2y Creeidiouss Plaza ‘it §99 ‘Lewelling
Boﬁ]evard Other facilities within approximately 1/6-mile radius of the site with identified

‘tank leaks include: a closed GASCO Station 798 (15201 Washington Ave.), Mobil Service

Station (15199 Washington Ave.), and the California Department of Transportation (600
Levelling Boulevard). :

PREVIOUS WORK

Previous subsurface environmental investigations related to the former underground
gasoline-storage tank and former waste-oil storage tank performed by RESNA/Applied
‘GeoSystems, and an environmental investigation related to tank removal by GeoStrategies,

Inc., are summarized in Appendix A.

FIELD WORK

Drilling

Field work at the site was conducted in accordance with RESNA field protocol and Site
Safety Plan (RESNA, May 1991). A description of the field methods and Site Safety Plan
is included in Appendix B, Field Methods. A well construction permit was acquired from
the ACFC&WCD prior to drilling at the site. A copy of the permit is included in Appendix
C. On May 29 and 30, 1991, six soil borings (B-9 through B-13, and B-11A) were drilled
and groundwater monitoring wells (MW-4 through MW-8) were constructed in borings B-9
through B-13, respectively. These wells were installed to evaluate the extent of floating
gasoline product previously encountered in wells MW-1 and MW-3, to evaluate the extent
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of gasoline hydrocarbons and waste-oil related hydrocarbons in the soil and first-
encountered groundwater at the site, to confirm the gradient and flow direction of the first-
encountered groundwater, and to provide vapor-extraction points to perform a soil-vapor
extraction test. '

Borings B-9 and B-10 were drilled southwest and west of the former gasoline tanks and
vapor extraction/groundwater monitoring wells MW-4 and MW-5 were installed in them,
respectively. The previously planned location for the boring B-11, was changed due to the
presence of underground utilities. During drilling of the boring B-11A fine gravel, identified
as backfill of the excavation associated with the former gasoline-storage tanks, was
encountered to a depth of 14 feet. Two soil samples from boring B-11A were obtained from
the native soil beneath the backfill, and boring B-11A was then grouted from the total depth
of 163 feet to the surface. Another boring (designated B-11) was drilled south of the former
gasoline-storage tanks, and vapor extraction/monitoring well MW-6 was installed in the
boring. Borings B-12 and B-13 were drilled in the southern part of the property, and vapor
extraction/monitoring wells MW*}%’ and MW-,I;}{ respectively, were installed in the borings.

Soil Sampling and Description

A total of 37 soil samples were collected from the soil borings B-9 through B-13, and B-11A.
A summary of the Unified Soil Classification System used to identify the soil encountered
during drilling is presented on Plate 4, and the description of the soil encountered in the
borings is presented on the Logs of Borings, Plates 5 through 10. Soil samples from boring
B-9 were collected continuously from a depth of 4% feet below the ground surface to the
total depth of 18 feet. Soil samples from boring B-10 were collected continuously from 5
to 11 feet and from 15 feet to the total depth of 19% feet. Soil samples from boring B-11A
were collected below the artificial fill at depths of 13% and 15 feet. Soil samples from
boring B-11 and B-12 were collected continuously from the depth of 5 feet below the ground
surface to the total depth of 15% feet. Soil samples from boring B-13 were collected at
intervals of less than 5 feet from the ground surface to the total depth of 15 feet. Sampling
procedures are described in Appendix B.
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The earth materials encountered at the site during this and previous investigations consisted
primarily of silty to sandy clay, clayey silt, and clayey to silty sand. In the northern and
western part of the site, silty clay was encountered immediately below the baserock and
gravelly clay to clayey gravel fill to depths of approximately 5 to 7% feet, while in the
southern part of the site a 2%- to 5-foot thick layer of silty sand was encountered overlying
the silty clay which extended to a depth of approximately 8 to 8% feet. A layer of
interbedded clayey sand to silty clay was encountered at the site between depths of
approximately 8 to 11 feet depth. Groundwater was first encountered in this layer of
interbedded clayey sand to silty clay in borings B-9 through B-13, at depths of approximately
7 to 8 feet below the ground surface. A stratum of at least 5 feet of silty clay, which may
be a perching or confining layer, was encountered at approximately 9 to 10% feet below the
ground surface in the borings B-9 through B-13. A graphic interpretation of the earth
materials encountered during this investigation and previous investigations beneath the site
is shown on the geological Cross Sections A-A’, B-B', C-C’, and D-D’, (Plates 11 through
14, respectively). The locations of the cross sections are shown on Plate 2.

Monitoring Well Construction and Development

Five groundwater monitoring wells (MW-4 through MW-8) were constructed in borings B-9
through B-13, respectively. - The wells were completed with 4-inch-diameter, Schedule 40,
polyvinyl chloride (PVC) casing. Well casings were set in the wells to depths of
approximately 9 to 10% feet below ground surface. The screened casings for the monitoring
wells consist of 4-inch-diameter, 0.020 inch machine-slotted PVC set from the total depth
of the well to approximately 5% to 7 feet below the ground surface. Blank PVC casing was
set from the top of the screened casing to within a few inches below the ground surface,
The monitoring wells were developed on June 4, 1991, to remove fine-grained sediments and
to allow better communication between the water-bearing zone and the groundwater
monitoring well. Details regarding well construction and development are described in
Appendix B.
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Groundwater Level Measunrement and Sampling

Depths-to-water (DTW) were measured in groundwater monitoring wells MW-1, MW-2,
MW-3, MW-5, and MW-8 and water samples were collected and visually inspected for
floating product on June 10 and July 18, 1991. Monitoring wells MW-4, MW-6 and MW-7
were dry on June 10, 1991. Monitoring wells MW-6 and MW-7 were dry on July 18, 1991.
Wellhead elevations were surveyed on June 20, 1991 to mean sea level (MSL) elevation,
based on a city benchmark located at the intersection of Lewelling Boulevard and
Washington Avenue. Groundwater elevations were calculated for each well by subtracting
the measured DTW from the surveyed wellhead elevation. Appendix B contains a
description of subjective analysis and groundwater sampling procedures. Groundwater
monitoring wells MW-2, MW-5, and MW-8 were purged and sampled on June 10, 1991,
Well Purge Data Sheets are attached in Appendix B.

SOIL-VAPOR EXTRACTION TEST METHODS

RESNA performed a soil-vapor extraction test (VET) at the site on June 19, 1991. The
VET had two objectives: (1) to collect operational data to evaluate the efficiency and
practicality of vapor-extraction as a soil remediation alternative; and (2) to select the most
appropriate off-gas treatment alternative, if the operational data suggest that vapor-
extraction is recommended.

The vapor-extraction equipment consisted primarily of: (1) an internal combustion (1.C.)
six-cylinder engine for off-gas treatment; (2) instrumentation for measuring air flow, air
velocity, air pressure, temperature, electrical current, and petroleum hydrocarbon
concentrations; and (3) PVC piping, fittings, and wellhead connections. Five groundwater
monitoring wells (MW-1, MW-2, MW-4, MW-5, and MW-6) onsite were used for the VET.
The locations of these wells are shown on the Generalized Site Plan, Plate 2.

RESNA operated the vapor-extraction equipment on extraction well MW-6 for
approximately two hours while monitoring the change in vacuum at observation wells MW-1,
MW-2, MW-4, and MW-5. The distances between the vapor extraction well MW-6 and
observation wells MW-1, MW-2, MW-4, and MW-5 are approximately 42, 57, 88, and 57 feet

~
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respectively. The air flow rate measured at the extraction well MW-6 ranged from 35 to 85
cubic feet per minute (cfm) at a vacuum of approximately 50 inches of water. The vapor-
extraction equipment was then relocated and used to collect influent samples from MW-1,
MW-4, MW-5, and MW-8. The vapor-extraction equipment was operated for a minimum
of 30 minutes on each well before vapor samples were collected. A portable organic vapor
monitor and, vacuum, flow, and temperature gages were also used to monitor each vapor-
extraction well.

Collection_of Air Samples

Air samples were collected through a %-inch Teflon sample line connected to a stainless

. steel well head fitting and collected in Tedlar air sample bags. Teflon tubing was used to

minimize sample loss through adsorption and the possibility of distorted resuits from sample.
lines contaminated by a previous test run. The samples were sealed in the bags and labeled
with the sample number, date, time, and sampler’s name and placed on ice for transport.
RESNA initiated a Chain of Custody Record which accompanied the soil-vapor samples,

" which were submitted to Sequoia Analytical Laboratories in Concord, California, a State-

certified laboratory.
LABORATORY METHODS

All soil and water samples, except soil samples for sieve analyses, were preserved as .
required by the applicable analytical method, and delivered with Chain of Custody Records
to Sequoia Analytical Laboratories of Redwood City, California, a state certified laboratory,
for soil and water sample analyses and GTEL Analytical Laboratories of Concord,
California, a state certified laboratory, for soil vapor sample analyses.

Soil Samples

Soil samples collected from borings B-9 through B-13 were analyzed in accordance with
Alameda County Health Care Services Agency requirements for the gasoline constituents
benzene, toluene, ethylbenzene, total xylenes (BTEX) and total petroleum hydrocarbons as
gasoline (TPHg) using modified Environmental Protection Agency (EPA) Methods

8
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5030/8015/8020. In addition, soil samples collected from boring B-12 and B-13 were
analyzed for high boiling hydrocarbons (HBHC, calculated as diesel [TPHd]) using EPA
Methods 3550/8015 and total oil and grease (TOG) using Standard Method 5520 E&F. The
soil samples were selected for laboratory analysis based on the following:

o Location above first-encountered groundwater;

o Location in a potential confining or perching layer below first-
encountered groundwater;

0 Areas where the presence of gasoline or waste oil hydrocarbons
was suspected; and

o At 5-foot intervals and/or changes in stratigraphic units, as recommended by
state DHS guidelines.

Five soil samples were selected from different stratigraphic units in each boring and
submitted to Johnson Filtration Systems Inc. laboratory in St. Paul, Minnesota for particle

analysis to aid in future monitoring well design.

Water Samples

Water samples obtained from monitoring wells MW-2, MW-§ and MW-8 were analyzed in
accordance with Alameda County Health Care Services Agency requirements for BTEX and
TPHg by modified EPA Methods 5030/8015/8020. In addition a water sample obtained
from groundwater monitoring well MW-8 was analyzed for TOG according to EPA Method
413.1 (gravimetric). Groundwater monitoring wells MW-1 and MW-3 were not sampled
becaiise of the presence of floating or suspended product in these two wells. Groundwater
monitoring wells MW-4, MW-6 and MW-7 were not sampled because they were dry at that
time.

AN
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Vapor Samples

The influent soil-vapor samples collected during the VET from wells MW-1, MW-4, MW-5,
MW-6, and MW-8 were analyzed for TPHg and BTEX by EPA Method 8015/8020.

FIELD RESULTS

Drilling Observations

Field organic vapor meter (OVM) measurements of soil samples from borings B-9 through
B-13 ranged from nondetectable up to 838 parts per million (ppm). OVM readings are
shown on the boring logs (Plates 5 through 10) in the column labeled PID (photoionization
detector). A hydrocarbon sheen was present in the saturated soil sample collected from
boring B-12 at a depth of 8% feet below ground surface. A product odor was noted for the
soil samples collected from the depths close to the groundwater level during drilling of all
borings.

Subjective Water Analysis and Evaluation of Groundwater Gradient

Water samples collected from monitoring well MW-1 exhibited a product odor and bead-like
product emulsion on June 10, 1991, and 0.01 feet of free product on July 18, 1991. Initial
water samples obtained from groundwater monitoring well MW-3 on June 10, 1991,
exhibited a product odor but showed no evidence of floating or suspended product, but after
purging 2.5 gallons of water from the well, a water sample from the well exhibited a product
sheen. Groundwater monitoring well MW-8 exhibited a product odor. Results of subjective
analysis are summarized in Table 1.

On June 20, 1991 the wellheads for the new and existing groundwater monitoring wells were
surveyed to a local National Geodetic Vertical Datum benchmark by John E. Koch, a
licensed surveyor. The results of this wellhead survey are included in Appendix D,
Wellhead Survey. Groundwater elevations for each well were calculated by subtracting the
measured depth-to-water from the elevation of the wellhead. The measured depth-to-water,

10
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wellhead elevations, and groundwater elevations are presented in Table 1, Cumulative
Groundwater Monitoring Data.

The groundwater gradient evaluated for the first encountered water bearing zone at this site
from the groundwater elevations obtained from wells MW-1, MW-2, MW-3, MW-4, MW-5
and MW-8 on July 18, 1991, is approximately 0.003 (0.3-foot vertical drop in 100 feet
horizontal distance) to the southwest. Plate 15, Groundwater Gradient Map, is a graphic
interpretation of the groundwater elevations measured on that date. This interpreted

~ gradient may be slightly affected by the presence of free product in the well MW-1. This

gradient and flow direction are generally consistent with previous monitoring data from this
site.

Vapor Extraction Test Field Results

With the vapor-extraction equipment operating on extraction weil MW-6, the highest change
in vacuum was observed in observation well MW-2 at 0.10 inches of water column at a
distance of approximately 57 feet from well MW-6. No measurable vacuum was detected
during the VET in observation Well MW-1, at a distance of approximately 42 feet from well
MW-6. No measurable vacuum was detected in observation wells MW-4 and MW-5 at
extraction air flow rates from 35 to 44 cubic feet per minute (cfm), but vacuums of 0.013
and 0.02 inches of water, respectively, were measured at an extraction flow rate of 35 cfm.
Observation wells MW-4 and MW-5 are located about 88 and 57 feet, respectively, from

‘extraction well MW-6. Field data results are shown in Table 2, Vapor-Extraction Test Field
' Monitoring Data. All wells (MW-1, MW-2, MW-4, MW-5, and MW-6) were screened at

approximately the same depths ranging from 5 to 12 feet below ground surface and in silty

“sand and silty clay. layers. The reason that MW-1 showed no vacuum impact is unknown,

but may be due in part to the presence of water in this well. At a greater flow rate and
vacuum, it is expected that MW-1 will show some vacuum impact.

11
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RESULTS OF LABORATORY ANALYSES

Soil Samples

Laboratory analysis of soil samples collected from borings B-9 through B-13 and B-11A
reported TPHg from nondetectable up to 2,700 parts per million (ppm) in a sample from
boring B-10 at a depth of 7% feet. TPHg was below laboratory detection limits (1 ppm) in
soil samples collected from below 12 feet in all borings. The results of these analyses are
summarized in Table 3, Laboratory Analysis of Soil Samples. TPHg ranged from
nondetectable to 15 ppm in boring B-13 at a depth of 5% feet. TOG was nondetectable in
all samples submitted for analysis. BTEX ranged from nondetectable to 370 ppm total
xylenes in B-10 at a depth of 7% feet. Copies of the laboratory reports and Chain-of-
Custody records for the soil samples are included in Appendix E. Sieve analysis of selected
soil samples reported all samples submitted to be clay. Soil sample sieve analysis and design
recommendations are included in Appendix F.

Water Samples

Laboratory analytical results for water samples reported TPHg concentrations of 100,000
parts per billion (ppb) in the sample collected from monitoring well MW-5, 26,000 ppb in
the sample collected from MW-2 and 5,800 ppb in the sample collected from MW-8. BTEX
were detected in concentrations up to 25,000 ppb, 20,000 ppb, 2,600 ppb, and 12,000 ppb,
respectively in the sample collected from monitoring well MW-5 and at lower levels in
samples collected from monitoring wells MW-2 and MW-8. The sample collected from
monitoring well MW-8 and analyzed for total oil and grease (TOG) reported below
laboratory detection limits (less than 5,000 ppb) for TOG. The results of laboratory
analyses for water samples are summarized in Table 4, Cumulative Results of Laboratory
Analyses of Groundwater. Chain of Custody records and laboratory analysis reports are
included in Appendix E. Benzene exceeded the state maximum contaminant level (MCL)
in all three wells. Toluene exceeded the state recommended action level in wells MW-2 and
MW-5. Ethylbenzene and total xylene concentrations in MW-2 and MW-3 exceeded the
state MCLs.
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Vapor Samples

TPHg was detected in all the vapor samples in concentrations which ranged from a high of
76,000 milligrams per cubic meter (mg/m? in the sample collected from monitoring well
MW-6 after 20 minutes elapsed time from start of test to a low of 930 mg/m? in the sample
collected from MW-4 after 75 minutes elapsed time. The results of laboratory analyses of
soil vapor samples are summarized in Table 5, Laboratory Analysis of Air Samples. Chain
of Custody records and laboratory analysis reports are included in Appendix E. BTEX
ranged from nondetectable to 5,500 mg/m’in extraction well MW-6.

DISCUSSION OF RESULTS

Hydrocarbon Impacted Soil

The presently interpreted extent of gasoline hydrocarbon impacted soil beneath the site is
presented on the Geologic Cross Sections, Plates 11 through 14. Highest concentrations of
gasoline hydrocarbons appear to be concentrated in the area near and downgradient
(southwest) of the former underground gasoline-storage tanks near borings B-9 and B-10,
as shown in Table 3.

Hydrocarbon Impacted Groundwater

At the present time, groundwater beneath the site appears to be impacted across the site
in the unconfined shallow aquifer. This aquifer may be a perched zone as evidenced by very
slow recharge of wells after purging and the tendency for some wells to go dry. This may
also be attributed to the low permeability clayey materials present within the aquifer.

Soil-Vapor Extraction Test

The shallow groundwater and narrow zone of interbedded clayey sand to sandy silt in which
the wells used for the VET required a short screen interval. The screened interval above
the existing groundwater surface was less than approximately three feet, which corresponds
to the approximate thickness of relatively permeable interbedded clayey sand to silty clay
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between the groundwater and the overlying silty clay. The minimum desired screened
interval for a VET is typically five to ten feet. The short screened interval and the low
permeability of the interbedded clayey sand to silty clay layer resulted in low air flow rates,
even with the application of a high exiraction vacuum. Fieevaessiithomrmaiieeh:

# this initial VET.
CONCLUSIONS

Based on the results of this subsurface investigation and vapor extraction test, RESNA
concludes the following:

0 The majority of gasoline and waste-oil hydrocarbons at concentrations above
100 parts per million (ppm) in the soil at the site, outside the immediate
areas of the former gasoline-storage and waste-oil-storage tanks, appear to be
within or just above the layer of interbedded clayey sand to silty clay at
depths between approximately 5 and 11 feet below the ground surface. The
presence of water in this relatively permeable zone appears to have facilitated
the movement of gasoline and waste-oil hydrocarbons laterally.

o The lateral extent of hydrocarbons in the soil associated with the former
gasoline-storage tanks at the site has been delineated below 100 ppm TPHg
only in the southern part of the site (to 8.4 ppm in B-13/MW-8 and to 23
ppm in B-12/MW-7) and northwest of the former gasoline tank excavation (to
15 ppm in B-7/MW-2). The lateral extent of TPHg hydrocarbons in the soil
was delineated to 100 ppm in the eastern portion of the site (B-11/MW-6)
and the lateral extent of TPHg hydrocarbons in the soil have not been
delineated below 100 ppm in the western (B-8/MW-3 and B-9/MW-4) and
northeastern (B-10/MW-5) areas of the site. The lateral extent of
hydrocarbons in the soil associated with the former waste-oil-storage tank has
been delineated to nondetectable levels of total oil and grease (TOG; less
than 30 ppm) south (B-12/MW-7) and downgradient to the southwest (B-
13/MW-8) of the former waste-oil tank excavation.

o The vertical extent of TPHg in the soil beneath the site has been delineated

to nondetectable (less than 1.0 ppm or less than 10 ppm) at the depths of 11%
to 16% feet below ground surface with the exception of the eastern vicinity of
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the former gasoline tanks (B-3) and near the former waste-oil tank (B-5).
The vertical extent of hydrocarbons associated with the former waste-oil tank
has not been delineated in the vicinity of this former tank.

0 The lateral and vertical extents of hydrocarbons in the groundwater have not
been delineated at the site with the exception of waste-oil related
hydrocarbons which have been delineated to nondetectable (TOG less than
5 ppm) southwest of the former waste-oil tank pit excavation.

o A source of gasoline hydrocarbons reported in the groundwater may be the
gasoline hydrocarbons reported in the soil of the former gasoline tank
excavation.

0 Tank leaks were reported at the Shell station and Greenhouse Plaza sites
located across Lewelling Boulevard, relatively upgradient to ARCO Station
601. Several other facilities with identified tank leaks are located within

approximately 1/6-mile radius of the site.

%\' 0 Installation of horizontal trenching and utilization of horizontal inlet and

: vapor-extraction lines may be more practical and efficient than vertical vapor-

@ exiraction wells. Pumping to depress groundwater levels at the site- may be
desirable to increase the thickness of vadose zone soils available to soil-vapor
extraction, and to enhance the efficiency of soil-vapor extraction as a viable
remediation alternative.

0 Laboratory results of air samples and field organic vapor measurements taken
at MW-1, MW-4, MW-5, MW-6, and MW-8 indicate that significant levels of
petroleum hydrocarbons exist throughout a major portion of the site.

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
engineering and geological practice in California at the time this investigation was
performed. This assessment was conducted solely for the purpose of evaluating
environmental conditions of the soil and groundwater with respect to gasoline and waste-oil
related hydrocarbons at the site. No soil engineering or geotechnical references are implied
or should be inferred. Evaluation of the geologic conditions at the site for the purpose of

15
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this assessment 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 assessment.
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UNIFIED SOIL CLASSIFICATION SYSTEM -

MAJOR  DIVISION LTR DESCRIFTION MAJOR DIVISION LTR DESCRIPTION
Well-graded Gravels or Inorganic Silts ond ve
GW |Gravel—Sand mixtures, ML fine sonds, rock flour:'y
littie or na fines. S‘llt{:lor Clgylety fint?‘ Sands,
or Clayey Silts with slight
Pocrly—graded Gravels or plasticity.
GRAJ?'\IVDEL GP lG{gueI-Scmd mixtures, 2:\,";8 | _— ‘| R
i fines. norganic Clays of low to
GRSAC\;’EELY e or no Tnes I(_:I}A“Srg CL meg':i‘um p1ast§city, Graveily
e _ ] < Clays, Sandy Clays, Silty
GM (g1 Srovt: Grovel-—ans Clge. Loon ot
Clayey Grovel, Gravei—Sgnd Orgonic Silts and Organic
COARSE~ GG ~Clay mixtures. - FINE— OL Silt—Clays of low plasticity)
GRAINED Well—arad GRAINED Y .
graded Sand or Inorganic Siits, micacaous
SOILS SW ﬁg"‘;‘?“y Sands, little or SOILS MH |er distomacsous fine
ines. Sandy or Silty Seils,
SAND coorl ed Sang SILTS Elastic Silts.
AND oorly—qraded Sands ar AND . >
5 Inarganic Claya of high
SANDY SP Ega\;?rl‘lszonds. little or CLAYS CH pla.:.%acity. fctyCIays. g
SOILS : LL>50 '
. . Organic Clays of medium
SM E:Igﬁ::ds. Sand—Silt OH [to nigh plasticity, organic
. : Siits.
SC |Clayey Sands, Sand—Clay | HIGHLY ORGANIC SOILS pPT |Peot and other highly
mitures. Organic Sails.

Depth through which Sand pack

sampler is driven
Bentonite

Relatively undisturbed
sampie
Neat cement

No sample recovered
Caved native soil

Static water level

ohserved in well/boring Blank PVC

i< o - —

v Initial water level Machine—slotted PVC
= observed in boring
5-10 Sample number - P.1.D. Photoionization detector

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140—-POUND HAMMER
FALLING 30 INCHES TQ DRIVE THE SAMPLER THROUGH EACH 6 INCHES
QF AN 1B-INCH PENETRATION.

DASHED UNES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES ONLY. ACTUAL BOUNDARIES MAY BE GRADUAL LOGS
REPRESENT SUBSURFACE CONDITIONS AT THE BORING LOCATION AT THE
TIME OF DRILLING ONLY.

UNIFIED SOIL CLASSIFICATION SYSTEM PLATE
AND SYMBOL KEY

ARCO Station 601 4
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Depth of boring: 18 feet  Diameter of boring:__8 inches  Date drilled: __5-29-81

Well depth: 9 feet Material type:  Sch 40 PVC Casing diameter: __ 4 inches
Screen interval: 6 to 9 feet Siot size: 0.020-inch

Drilling Company: H.E.W. Drilling Ce. Driller: Jasper _and Mike

Method Used: Hollow—Stem Auger Field Geologist: Phil Mayberry

Signature of Registered Professionéb.—; /
Registration No.RCE 044600 State:_ CA

b7l
Deptd ample | 3 USCS Description Well
P Ne. | @ P.1.D. Code ' P Const.
Paved area.
- 01 Asphalt_&_inches v v
i = ¥
- &C Clayey gravel, brown, damp, medium dense: fill (baserock). A N
- 2 Nolive soil of 1—1/Z feet. v LY,
v v
7 v v
v v
- 4 - TeL Siity elay, . dark gray, damp, medium plasticity, stiff, noticeoble £& B
2 ~product odor.
5-5.5 6§ | 257 e :
7 ML - Cloyey .silt, gray, moaist, low plasticity, stiff; noticeable product
L B 4 2 ay Yd g
odor.
s=7 A P 7 _ 7
4 — Clayey sand, Tne—grained, gray, wet, medium dense; hotcegole
- © 1 s-as 8 $C %roduct odor.
10 | 892 o Siity. clay, dark gray, damp, medium piaaticity, stiff.
L 104 S—10 S 179
S .
S-S 1% 55.7 Color change to brown, very stiff.
- 12 4 g L
5-13 malis | 20
5
- ‘]4 -
5-14.5 :g 219
‘5
- 16 - 51 35
\5 TV
10 Color change to light brown.
18 5-17.5 13 0 o
Totcl Depth = 18 feet.
L 20 4

LOG OF BORING B—9/MW-—-4 PLATE
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Depth of boring: 19-1/2 feet Diameter of boring: _8 inches Date drilled:__ 5—=30—31
Weil depth: _ 10—1/2 feei Material type: __ Sch 40 PVC Casing diometer:__ 4 inches
Screen interval; 6 to 10—1/2 feet Slot size: 0.020—inch

Drilling Company: H.E.W. Drilling Co. Driller:

Jasper and Mike

Method Used: Hollow—Stem Auger

]

Field Geologist: Phil Mayberry

Signature of Registered Professnormjw

Registration No.RCE 044800 State:  CA
v
z UsCs Y Well
DeptH Sample | 2 Description
P No. | @ P.1.D. Code P Const.
Paved oreo.
- 0+ Asphqgit 8 inches, 4 v
GC Cloyey gravel, brown, damp, medium dense: fill (baserack). fol o
r ¥
| 2 B : 7Vv v
CL Silty clay, dork gray, damp, medium plasticity, stiff: native soil. [v vvv
7
_ & A
4 rv P9
5-5.5 jpal 2 _
L g A p 587 sc Clayey sand, dark gray, damp, loose; noticeable product odor.
6
S=7.5 g 747 V4 Medium dense, wet; -ofjious product oder,
- 87 2 - Silty elay, dark gray, damp, medium plasticity, stiff; dticeable
-9 g 232 cL groduct odor.
L 104 515 3} i : i _
4 664 sC Clayey sand, fine—grained, moist, loose, nticeable product. edor.
3 ) %y . 3ane !
L 12 4 cL : Siltyjél'uy. dark brown, damp, redium plasticity, stiff; apvi’uué
Rproduct odor.
L 14 4
4
- 164 s-16 8 51 I
N Very .;,staff. 7
= g 20 sC Clayey: sand, with fine grovel, light brown, damp, dense.
- 18 7 ‘ ,
3
S-iES s g3 | W 5/30/91
7 = Moist, medium dense.
- 20 1 Total Depth = 19—1/2 feet.
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Well depth:

Screen interval:

Method Used:

Drilling Company:

Depth of boring: 16—1/2 feet Diameter of boring:_ 8 inches  Date drilled:_ 5—30-81
NA Material type: NA Casing diameter: NA
NA Slot size: NA
H.E.W. Drilling Co. Driller: Jasper and Mike

Hollow—Stem Auger

Field Geologist: Phil Mayberry

Signature of Registered Professional:

Registration No.: State:

Depth Sample
No.

Blows

UsCs
P.1.D. Code

Description

Paved area.

144 S—14

- 169 s-18

L0 th{d O e

Asphglt & inches.

GP

|||<J

Fine grovel, subrecunded, gray, damp, loose:
rEIpeugrl::ve!) backfill.

wet.

Bottam of (peagravel) backfill at 14 feet.

Silty clay, dark brown, damp, medium plasticity, stiff.

vV V]

18

Total Depth = 16-1/2 faest.
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Depth of boring: 15—1/2 feet Diameter of boring:_ 8 inches  Date drilled:__5=30-91
I Well depth: 9 feet Material type: _ Sch 40 PVC Casing diameter: 4 inches
Screen interval:  5-1/2 to 9 feet Slot size: 0.020—inch
l Drilling Company: H.E.W. Drilling Co. Driller: Jasper and Mike
Method Used: Hollow—Stem Auger Field Geologist: Phil Mayberry
I Signature of Registered Profession&ﬁéz;‘;ﬂ,____
| Registration No.RCE 044600 State:_ CA
' Sample| 2 USCS
Depth 29MPI€| & ot Well
l P No. |2 P.1.D. Code Description Const.
Paved areq.
' - 0 Asphglt” &' inches
GC Cloyey gravel, brown, damp, rmedium dense: fill {baserock).
L 2 4 - : ?
l cL Silty clay, dark gray, damp, soft; bay mud.
- 4 - o -
l | S-55 ml | g
- 8 3 SM Silty sand, dark gray, damp, loose; ngticeable product odor.
3
l $-7.5 1 -153 __Z
8 - oL Silty clay, dark gray, domp, medium plosticity, firm;
5-8.5 g with lenses of silty sand; @vious product oder.
l 0 9 T oL Sity.clay; brown—gray, damp, medium plasticity, stiff,
B el 5 . :
5-10.5 > | 240
. 7 L
- 124 s-12 193 254 Very Sﬂt-iff-_
5 A
- 6 T
l L 14_8 133 ] 12 Stiffr
q T
- 11 " st
s-15 Pl ° very stiff-
. - 16 Tatal Depth = 15-1/2 feet.
' - 18 -
l - 20 4
l A ARCO Station 601 9
712 Lewelling Boulevard
I PROJECT: 639034.04 San Leandro, California




Depth of boring: 15—1/2 feet Diameter of boring: 8 inches  Date drilled: __5=29-31
Well depth: _ 10—1/2 feet Material type: __Sch 40 PVC Casing diameter:__4_inches

Screen interval: 7 to 10 feet Slot size: 0.020—inch
Drilling Company:  "H.E.W. Driliing Co. Drilter: Jasper and Mike
Method Used: Hollow—Stem Auger Field Geologist: Phil Mayberry

Signature of Registered Professionalis /2 —Z Pose paw-a—_

Registration No.RCE 044800 Statei_ CA

[*2)
NeptH S9mple| 2 p.I.D. | YSCS Fotion Weill
P No. |ml =~ '|Code Descriptio Const.
Paved area.
- 01 Asphall_6 inches v
s | ec Clayey gravel, brown, damp, medium dense: fill {baserock). o] 7;“
7 | ¥
- 2 Bottom of fill (baserock) ot 2—1/2 feet. vl |¥
- _Fr9 F
v v
7 v
v v
|4 - _ Pvl P
SM Silty sand, fine—grained, brown, damp, loose: native soil. ol P
3 ;
. g 4 s5-6 3 0
2
1 s-75 2 0 i -
g ) oL Silty clay, brown, domp, medium plosticity, stiff.
) 13 LColor change to dark gray. .
' S-8.5 3| 835 | 'xFSM Silty ﬁ. brown mottled with gray, wet, loose; sbvious product
3 = ' - gsheen on the sample,
= 10+ S . 0
5-10.5 ; 322 cL Silty--*g, -groy, damp, medium plosticity, stiff; noticeable preduct
5 Bor.
L 124 =212 182 55
5 Very . stiff.
L 14 5-13.5 E‘,_ 0 '
4
5-14.5 jpul © 0
k] .
- 167 Total Depth = 15—1/2 feet.
- 18 o
L 20 4
RESN LOG OF BORING B-12/MW-7 PLATE
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Depth of boring: 15—1/2 feet Diameter of boring:__ 8 inches  Date drilled: _ 5—23—31
Well depth: __10—1/2 feet Material type: __Sch 40 PVC Casing diameter:__4 inches

Screen interval: _6—1/2 to 10-1/2 feet Slot size: 0.020—inch
Drilling Company: H.E.W. Drilling Co. Driller: Jasper and Mike
Method Used: Hollow—Stem Auger Field Geologist: Phil Mayberry

Signature of Registered Profession%ﬂn_

Registration No.RCE 044600 State:_ CA

3]
S = . e
Depth Urqule o P.1.D. gggg Description Ci\fr?.le,lt.
Paved area.

- 0 Asphalt_6 nches. m—
-
GC Clayey gravel, brown, damp, medium dense: fill (baserock). ol [

9|

v

T
[ ]
I
I
a4

SM Silty sand, fine—grained, gray, moist, leose.

<y
44

38.2 .
B+ cL Silty clay, gray, moist, medium piasticity, firm.

T
N
i
t
|
¢n
tn
LIRS M
g g
L ENDMDE

- 84 2
-~ | -85 ii 381 3% Sitty sand, fine—grained, gray, moist, loosed noticeable product
10 SE Clayey sand, fine—grained, brown mottled with gray, wet, loose.
e 3
§=11 Eg 7.6 CL Silty‘clc_:_ly.ij”dark hrown, damp, low to medium plasticity, stiff.
L 12 -
6
s-13 [/, 5
- 14 4
_ 7 )
S—-15 1
- 16 Total Depth = 15—1/2 feet.
- “8 -~
L 20 4
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Cross section

Cross section
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5
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Qc—? ? ?
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. g — o <1.0
N <10

<30
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<30

EXBIANATION

Lina of equal concentration of TPHg in soil
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B Cross section - Cross section
& c-c l D~D’
! | 2 ol B
25 STk R ] ?3‘? ?'?'EI“? 53' ;,‘
I | s - =
. ENEh sS4 &d it BED O &3
E Baserock pind Gravelly clay to Claysy gravel and sapk: fli S » 2 ]
20 ? — — 7 — T —="am
8 0.8 Sity to Sandy clay Sty sand <§’
c - 4 a ? <
5% T ‘ﬂ"o'i = 343
¥ A/ =, 98
| 0 ==l 0
] v e [
10—% o AO0 630 g 20
£ L. AT—4a <17 AT—4b 1
- ,?1 <10 <10 éo
5 |5 <1,
T
0 Limit of excavated sofl,
u former gasciine—storage
MSL— tank excavation
EXPLANATION
QQO ASW—4 = Excavation sidewall soll sample
/'\ 1~ = line of equal concentration of TPHg In soil P
0 ATl—-4b = Excavation soll sample bensath former tank
A ‘00 = Une of equal concentration of TOG In sofl AWO—-5 = Former waste—oil tank excavation =oil sample
18250 = Laboratory analyzed scil sompie
showing concentration of TPHg (red) ,
458 TPHd rg;reen). TOG {orange), and TPHo (blue) Approximate Horizontal Scale
in parts per mlillion '
= Well casing 20 10 0 20 40
= Well scresn e s ——
foat
= Boring
Approximate Vertical Scale
Y = Initicl water level Tn boring (8,88, 6/80, and 5/91)
10 5 0 10 20
Y . Static woter level in well (6/91) P
* = Boring in subaequently excavoted soil feet
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Cross se'ction Cross section
C A—lA B—[B’
: Proj.
a_a'}'ﬁ{& s — B—11/MW~6 B~11A C(’3
ARSL
. s Grovelly clay to Clgyoy grovek: Fill . <~ ?\@i?
! ANP-2 ANP—1 AP—5 —1
— 180 4 8.6
2100 120 % . Silty clay 44 — 2
62 ? v 3 ? T 2100
v —21 00 s OQinterbadded Clayey Sand to Sity_Clay ? ;1 00 w
34 1 2200 ; — &
h 2 — r——t—q]
q—/‘i. P — 0 <1.0 0
Sity clay
“0 <1 <1.0%
EXPLANATION
, Q0 U : .
— = Line of equal concentration of TPHg in seil
8620 = Laboratory analyzed soil sampie _ "
tho showing concentretion of TPHg (red) , AP5 = Former product ]'?“ ”l" sampls
TPHd {green), TOG (orange) ANP—2 = New tank excavation eoil sample Approximate Horizontal Scale
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 601
San Leandro, California
(Page 1 of 2)

Date Well Depth Well Depth-to- Water Product
Measured of Well Elevation Water Elevation Evidence
MW-1
07/17/90 11.20 22.98* 9.03 13.95 emulsion
08/07/90 9.19 13.79 odor
10/15/90 ' 9.85 - 13.13 0.25
- 11/20/90 9.79 13.19 0.46
12/21/90 9.18 13.80 sheen
01/09/91 9.47 13.51 0.02
06/10/91 . - 2226 9.00 13.26 emulsion
07/18/91 9.34 12.92 0.01
MW-2
07/17/90 12.33 22.06* 7.86 -14.20 odor
- 08/07/90 8.03 14.03
10/15/90 - 8.61 13.45
11/20/90 8.76 13.30
12/21/90 828 13.78 odor
01/09/91 3 8.43 13.63 odor
06/10/91 21.33** 7.91 13.42
07/18/91 8.30 13.03
MW-3
07/17/90 1199 20.84* 7.03 13.81 sheen
08/07/90 7.21 13.63 odor
10/15/90 8.19 12.65 0.75
11/20/90 7.98 12.85 1.08
12/21/90 7.22 13.62 0.01
01/09/91 7.46 13.38 0.30
06/10/91 20.11** 7.14 12.97 sheen
07/18/91 7.55 12.56 odor

See Notes on Page 2 of 2
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California - 690344
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 601

San Leandro, Califorma
(Page 2 of 2)

Date Well Depth Well Depth-to- Water Product
Measured of Well Elevation Water Elevation Evidence
MW-4
06/10/91 9.00 20.75** - well dry
07/18/91 7.86 12.839
MW-§
06/10/91 - - 10.50 20.90** 7.58 13.32
07/18/91 7.97 12.93
MW-6 X
06/10/91 - 9.00 22.08%* - well dry
07/18/91 - well dry
MW-7
06/10/91 10.00 22.89** --- well dry
07/18/91 - well dry
MW-8
06/10/91 10.50 20.97** 7.80 13.17 odor
07/18/91 ' 8.36 12.61 odor

Measurements in feet.

Elevations expressed as feet mean sea level.

Depth-to-Water measured in feet below top of casing.

Wells were surveyed on 07/17/90 (*) and resurveyed with new wells 06/20/91 (**).
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Environmentai Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4
TABLE 2
VAPOR-EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 601
San Leandro, California

Influent Air Stream at Extraction Well QObservation Wells

Flow Conc. Vacuum Temp. MW-1 MW-2 MW-4 MW-5

(Vacuum Measured)
37 NT >50 72 0 0 0 0
35 1,000 49 72 0 >0.06 0 0
55 2,500 >50 72 0 >0.10 0.015 0.02
44 3,000 >50 73 0 >(.09 0 0
Distance from extraction weill MW-6 (feet): 42 57 88 57

NT = Not Taken
Flow measured in cubic feet per minute (CFM).

Concentration of organic vapors measured in parts per million by volume (ppmv)

on Organic Vapor Meter.
Vacuum measured in inches of water column vacuum.
Temperature measured in degrees Fahrenheit.

~
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Environmental Investigation and VET QOctober 17, 1991
ARCO Station 601, San Leandro, California 69034-4
TABLE 3
LABORATORY ANALYSIS OF SOIL SAMPLES
- May 1991
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 1 of 2)
Sample
Number TPHg TPHd TOG B T E X
S-5 1/2-B9 120 NA NA 1.6 42 1.9 12
S-7-B9 420 NA NA 59 24 84 48
S-8 1/2-B9 170 NA NA 3.7 14 35 20
S-11 1/2-B9 <10 NA NA <0.0050 <0.0050 <0.0050 <0.0050
S-14 1/2-B9 <10 NA NA <0.0050 <0.0050 <0.0050 <0.0050
S-17 1/2-B9 <10 NA NA <0.0050 <0.0050 <0.0050 <0.0050
S-5 1/2-B10 5000 NA NA 28 8.1 7.4 34
S-7 1/2-B10 2700 NA NA 27 150 65 370
S-10-B10 4.9 NA NA 0.33 0.33 0.10 051 .
S$-16-B10 <10 NA NA <0.0050 <0.0050 <0.0050 <0.0050
S-6-B11A ' <1.00 NA NA <(.0050 <0.0050 <0.0050 <0.0050
S-5 1/2-B11 44 NA NA 0.72 0.0.19 0.022 0.041
5-8 1/2-Bl11 100 NA NA 3.0 9.3 2.7 1.5
S-12-B11 <10 NA NA 0.011 0.019  0.0055 0.025
S-15-B11 <10 NA NA <0.0050 <0.0050 <0.0050 <0.0050
S-5 1/2-B12 <10 <10 <30 <0.0050 <0.0050 <0.0050 <0.0050
5-7 1/2-B12 <10 <10 <30 <0.0050 <0.0050 <0.0050 <0.0050
S-10 1/2-B12 23 60 <30 <0.0050 024 0.50 22
S-14 1/2-B12 <10 <10 <30 <0.0050 <0.0050 <0.0050 <0.0050
See Notes on Page 2 of 2
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Environmental Investigation and VET
ARCO Station 601, San Leandro, California

Qctober 17, 1991

69034-4

TABLE 3
LABORATORY ANALYSIS OF SOIL SAMPLES
- May 1991
ARCO Station 601
San Leandro, California
(Page 2 of 2)

Sample
Number TPHg TPHd TOG B T E

X

S-5 1/2-B13 8.4 15 <30 0.022 0.017 0.20
S-11-B13 <10 <10 <30 <0.0050 <0.0050 <0.0050
S-15-B13 <10 <10 <30 <0.0050 <0.0050 <0.0050

0.059
<0.0050
<0.0050

Results are in parts per million (ppm)

TPHg = total petroleum hydrocarbons as gasoline
TPHd total petroleum hydrocarbons as diesel
TO total oil and grease

benzene

toluene

ethylbenzene

total xylenes

Below indicated laboratory reporting limit
Not Analyzed

@

[| T

AT W

Z,

Sample Number explanation:
$-12-B9
| | Y~ Boring number

| L———— Sample depth in feet below ground surface
L——  Soil sample

~
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, Califorma 69034-4

TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER
ARCO Service Station 601
San Leandro, Califorma
(Page 1 of 3)

Sample TPHg TPHd B T E X TOG

Date

MW-1
07/17/90 NA NR NA NA NA NA NR
10/15/90 NA NR NA NA NA NA NR
01/09/91 NA NR NA NA NA NA NR
06/10/91 NS NS NS NS NS NS NS

MW-2
07/17/90 35,000 850* 3,800 2,900 690 3,600 = <5000
: (3,200) (2.400) (270) (2,900)
10/15/90 6,400 NR 650 290 110 560 NR
01/09/91 13,000 NR 1500 970 390 - 1500 NR
| (1700) (1200) (370) (2400)
06/10/91 26,000 NR 3,000 2,500 880 4,200 NR

MW-3 |

07/17/90  NA NR NA NA NA NA <5000

10/15/90  NA NR NA NA NA NA NR

01/09/91  NA NR NA NA NA NA NR

06/10/91 NS NS NS NS NS NS NS
MW-4

06/10/91 NS NS NS NS NS NS NS
MW-5

06/10/91 100,000 NR 25000 20,000 2600 12000 NR
MW-6

06/10/91 NS NS NS NS NS NS NS

See Notes on Page 2 of 3
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER
ARCO Service Station 601
San Leandro, Califormia
(Page 2 of 3)
Sample TPHg TPHd B T E X TOG
MW-7 '
06/10/91 NS NS NS NS NS NS NS
MW-8
06/10/91 5,800 NR 73 7.2 150 21 <5,000
MCLs NA NA 1.0 - 680 1750 NA
DWALs NA NA NA 100 NA NA NA
Results in micrograms per liter (ug/L) = parts per billion (ppb).
NA:  Not analyzed. NR:Not requested. NS:Not Sampled.
TPHg: Total petroleum hydrocarbons as gasoline by EPA method 8015.
TPHd: Total petroleum hydrocarbons as diesel by EPA method 3550/3510.
B: Benzene, T: Toluene, E: Ethylbenzene, X: Total Xylene isomers.
BTEX: Measured by EPA method 8020/602.
TOG: Total oil and grease measured by Standard method 503A/E.
<: Results reported as less than the detection limit.
*: Applied Analytical Laboratories reports that the chromatograph resembled
gasoline not diesel.
() BTEX results analyzed as VOCs by EPA method 624.
MCLs: Adopted Maximum Contaminant Levels in Drinking Water, DHS (July 1989)
DWAL: Recommended Drinking Water Action Levels, DHS (January 1990)
AN A N A /
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER
ARCO Service Station 601
San Leandro, California
(Page 3 of 3)
Sample BNAs VOCs Cadmium Chromium Lead Zinc
MW-2
07/17/90 340°,170° 39¢ <20 50 50 120
MCLs - 40° 10 50 50 5000**
BNAs: Base neutral and acid extractables including polynuclear aromatics
Concentrations are below laboratory reporting limits for respective compounds
except as indicated (* = naphthalene, ® = 2-methylnaphthalene).
VOCs: Volatile organics except for BTEX
Concentrations are below laboratory reporting limits for respective compounds
except as indicated (° = methylene chloride).
¥ Secondary drinking water standard (July1990)
! !".-_ —




Environmental Investigation and VET

Qctober 17, 1991

ARCO Station 601, San Leandro, California 69034-4
TABLE 3§
LABORATORY ANALYSIS OF AIR SAMPLES
ARCO Station 601
San Leandro, Califormia
Sample ID Well E/T  TPHg B T E X
(Min.)
AS1 inf MW-6 20 76,000 5,500 1,200 79 130
AS2 inf MW-1 35 24,000 1,200 170 ND ND
AS3 inf MW-3 55 30,000 2,100 600 ND ND
AS4 inf MW-4 75 930 67 74 9.7 50
ASS inf MW-8 95 9,500 100 82 4 40
Concentrations are in mg/mg3
E/T: Vapor extraction time
inf: Influent
ND: Non-detectable
TPHg: Total Petroleum Hydrocarbons as gasoline (analyzed by EPA SW-846
Methods 5030 and 8015)
B: Benzene
T: Toluene
E: Ethylbenzene
X: Total Xylenes
BTEX: Analyzed by EPA SW-846 Methods 5030 and 8020.
ASS: Air Sample Number five (5).
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Environmental Investigation and VET Qctober 17, 1991
ARCO Station 601, San Leandro, Californmia 69034-4

PREVIOUS WORK
August 1989

Applied GeoSystems (1989) performed a limited environmental site assessment at the
request of ARCO to evaluate possible hydrocarbons in the soil in the vicinity of the
underground storage tanks prior to removal of the four underground gasoline-storage tanks
and one underground waste-oil-storage tank. Work performed during this limited
assessment included: drilling and obtaining soil samples for laboratory analysis from five
soil borings (B-1 through B-5) to depths to or just above the first-encountered groundwater;
analyzing selected soil samples from each of the borings for total petroleum hydrocarbons
as gasoline (TPHg) and the gasoline constituents benzene, toluene, ethylbenzene, and total
xylenes (BTEX); analyzing selected soil samples from the boring located near the waste-oil
tank for total oil and grease (TOG) and halogenated volatile organics (VOC); and
preparation of a report including results, conclusions and recommendations for future work.

The soil borings were drilled to depths from approximately 10-1/2 to 15-1/2 feet below the
ground surface. Groundwater was first encountered at depths of 14-1/2 feet and 11-1/2 feet
in borings B-1 and B-2, respectively, and stabilized after a period of approximately one hour
at a depth of approximately 11 feet below the ground surface. Borings B-3, B-4, and B-3
were drilled to total depths of approximately 10-1/2 feet below the ground surface, and were
completed prior to encountering groundwater. Free hydrocarbon product was encountered
in each of the five soil borings drilled. The soil encountered during this limited assessment
consisted primarily of silty clay with lesser amounts of sandy clay and clayey silt.

Results of laboratory analyses of selected soil samples from borings B-1 through B-4, drilled .
in the area of the gasoline-storage tanks, indicated concentrations of TPHg up to 12,000
parts per million (ppm) and concentrations of BTEX up to 60 ppm, 450 ppm, 110 ppm, and
660 ppm, respectively. Results of laboratory analyses of selected soil samples from borehole
B-5, drilled adjacent to the waste-oil tank, indicated TPHg at concentrations up to 2,600
ppm, total oil and grease up to 4,800 ppm, and BTEX up to 10 ppm, 90 ppm, 21 ppm, and
130 ppm, respectively. No halogenated volatile organic compounds (VOC) were detected
in samples analyzed from boring B-5. The laboratory results are summarized in Table Al.

Applied GeoSystems concluded that the shallow soil in the area of the four underground
gasoline-storage tanks and the underground waste-oil-storage tank had been impacted by
elevated levels of hydrocarbons, and that the first-encountered groundwater beneath the site
appeared to have been affected by hydrocarbons.

A-1
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

November 1989

GeoStrategies Inc. (GSI) (1989), of Hayward, California, prepared a work plan for ARCO.
This Work Plan included: excavation of contaminated soils during tank and product line
removal and replacement; observation of excavation and obtaining soil samples for
laboratory analysis from tank excavations, product line trenches, and soil stockpiles as
specified by the California Department of Health Services LUFT Manual and San Leandro
Fire Department guidelines; drilling three soil borings, obtaining soil samples for laboratory
analysis, installing three groundwater monitoring wells, developing the monitoring wells and
- sampling groundwater for laboratory analysis, surveying wellhead elevations and obtaining
- groundwater. elevations to determine the groundwater flow direction and gradient
magnitude; and preparing a report to include results, conclusions and recommendations for
future work at the site.

January 1990

GSI (1990) observed removal of four underground gasoline-storage tanks and one
underground waste-oil-storage tank, noted contaminant distribution within the subsurface,
and assisted in directing soil excavation. GSI also obtained soil samples for laboratory
analysis from the tank excavations (including the new tank excavation), the product line
trenches, and soil stockpiles, and prepared a report summarizing field procedures and resulis
for ARCO.

Approximately 600 cubic yards of soil were removed from the former underground gasoline-
storage tank and product line trench excavations, approximately 950 cubic yards of soil were
removed from the new underground gasoline-storage tank excavation, and approximately 13
cubic yards of soil were removed from the former waste-oil tank excavation. According to
GSI, the size of the former gasoline-storage tank excavation was limited by the presence of
existing structures on the site. Laboratory analysis of composite soil samples obtained from
the soil stockpiles reported TPHg concentrations above 1000 ppm for approximately 200
‘cubic yards, and above 100 ppm for approximately 350 cubic yards of soil removed from the
former tank excavation. This approximately 550 cubic yards of soil was removed to disposal
facilities operated by GSX (as identified by GSI, presently Laidlaw Environmental Services,
Inc., Limited Class I Disposal Facility, Button Willow, California). Laboratory analysis of
composite soil samples obtained from the soil stockpiles reported TPHg concentrations of
less than 100 ppm for approximately 50 cubic yards of soil removed from the former
gasoline tank excavation, and for approximately 950 cubic yards of soil removed from the
new gasoline tank excavation. This approximately 1,000 cubic yards of soil was removed to
a Class ITI landfill. Approximately 15 cubic yards of soil removed from the former waste-oil

A2
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

tank excavation were removed to a disposal facility operated by GSX. Excavations were
backfilled with clean pea gravel. In addition, a 6-inch diameter 0.020 slot size PVC casing
product recovery well (RW-1) was installed in the backfill of the former waste-oil tank
excavation, at the approximate location shown on the Generalized Site Plan (Plate 2) of this
report.

The results of laboratory analysis of native soil samples obtained from the former gasoline
tank excavation, former product line trenches, former waste-oil tank excavation, and new
tank excavation are included in Table A2.

June 1990

In June, 1990 RESNA/AGS performed a Limited Subsurface Investigation (RESNA/AGS,
December 1990) at the site including drilling borings B-6 through B-8 and installing
groundwater monitoring wells MW-1 through MW-3 in the borings. The monitoring wells
were developed and sampled as part of this investigation and selected soil samples collected
from the borings and groundwater samples were sent to a state-certified laboratory for
analyses. Laboratory analytical results for soil are shown in Tables A-1 through A-3. Table
2 in the main body of this report presents the measured groundwater elevations. Table 3
in the main body of this report presents cumulative results of groundwater analytical results.

RESNA/Applied GeoSystems concluded:

o The majority of gasoline and waste-oil hydrocarbons at concentrations above 100
parts per million (ppm) in the soil at the site outside the immediate areas of the
former gasoline-storage and waste-oil-storage tanks appeared to be within or just
above the interbedded clayey sand to silty clay at depths between approximately 8
and 12 feet below the ground surface. The presence of water in this relatively
permeable zone appeared to have facilitated the movement of gasoline and waste-
oil hydrocarbons laterally. :

o The lateral extent of hydrocarbons in the soil associated with the former gasoline-
and waste-oil-storage tanks at the site had not been delineated below 100 ppm, with
the exception of gasoline hydrocarbons which had been delineated to 15 ppm total
petroleum hydrocarbons as gasoline (TPHg) northeast of the former gasoline tank
excavation.

© The vertical extent of TPHg in the soil had been delineated to nondetectable (<1.0
ppm) in soil samples obtained from 15-1/2 to 16-1/2 feet in soil borings B-6, B-7,

A-3
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Environmental Investigation and VET QOctober 17, 1991
ARCO Station 601, San Leandro, California 69034-4

and B-8, and to nondetectable (<10 ppm) in soil samples obtained by GSI
approximately 14 feet deep in the excavation beneath the former gasoline tanks.
The vertical extent of gasoline hydrocarbons remained to be delineated in the
eastern and southwestern vicinity of the former gasoline tanks, near the former
waste-oil tank, and near the new gasoline storage tanks. The vertical extent of
hydrocarbons associated with the former waste-oil tank had not been delineated in
the vicinity of this tank.

0 Laboratory analysis of soil samples obtained from soil boring B-6 near the former
waste-oil tank for the total metals cadmium, chromium, lead, and zinc reported
levels from 4.5 ppm cadmium to 287.1 ppm lead, and were below the levels of Total
Threshold Limit Concentration Values in soil of Title 22 of the California State
Administrative Code, recorded January 1988, for these respective metals.
Laboratory analysis of the groundwater sample obtained from well MW-2 reported
levels of the metals cadmium, chromium, lead, and zinc at or below the respective
California State Department of Health Services (DHS) drinking water action levels.

o The lateral and vertical extent of hydrocarbons in the groundwater had not been

delineated at the site. A source of gasoline hydrocarbons reported in the

. groundwater may be the gasoline hydrocarbons reported in the soil north and

northwest of the former gasoline tank excavation. An additional offsite source of

- gasoline hydrocarbons may be indicated by the presence of a product sheen in well

MW-3, which is located relatively crossgradient from the former gasoline storage

tanks. The source of detectable concentrations of naphthalene, which is a minor

constituent of gasoline, may be associated with the former gasoline-storage tanks,

but the source of detectable concentrations of 2-methylnaphthalene and methylene
chloride was uncertain.
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

TABLE Al
LABORATORY ANALYSIS OF SOIL SAMPLES
~ August 1989
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
Sample TPHg TOG B T E X VOCs
S-5-Bl 350 NA 83 19 5.1 26 NA
$-10-B1 610 NA 10 37 6 48 NA

$-15-B1 <10 NA 0007 0011 <0005 0012 NA

S-5-B2 12,000 NA 60 450 110 660 NA
S-10-B2 <1 NA 0015 0016 <0005 0018 NA
5-14-B2 <1 NA 0015 0030 <0005 0035 NA

S-5-B3 23 NA 0710 <0.05 0.40 0.034 NA
S-10-B3 180 NA 0700 32 14 9.6 NA
S-5-B4 12 NA 033 037 <0.05 0.75 NA
S-10-B4 65 NA 19 20 0.7 4.6 "NA
S-5-BS 370 4800 21 3.8 0.8 28 brl
S-10-B5 2,600 130 10 90 21 130

Results are in parts per million (ppm)
TPHg = total petroleum hydrocarbons as gasoline
B = benzene; T = toluene; E = ethylbenzene; X = total xylenes

VOCs = volatile organic compounds
< = Below indicated laboratory reporting limit
brl = below laboratory reporting limit for respective compounds
NA = Not Analyzed
Sample Number explanation:
S-10-BS

| | “—— Boring number

| L——— Sample depth in feet below ground surface
L—— Soil sample

h RESNA—
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

TABLE A2
LABORATORY ANALYSIS OF SOIL SAMPLES BY GEOSTRATEGIES
. January 1990
ARCO Station 601
712 Lewelling Boulevard

San Leandro, California
(Page 1 of 2)

Sample

Number TPHg TPHd TPHo TOG B T E X
AP-1 68 NA NA NA 0.13 <0.025 <0.025 020
AP-2 12 NA NA NA 0.71 0.049 0.31 0.60
AP-3 47 NA NA NA 1.1 2.1 0.63 55
AP-4 120 NA NA NA 5.1 10 28 18
AP-5 42 "NA NA NA 13 39 095 14
AT-1a <10 NA NA NA 0.043 0.072 0.013  0.085
AT-1b <10 NA NA NA 0.014 0.035 0.0079 0.046
AT-2a <10 NA NA NA <0.005 0.0068 <0.005 <0.005 -
AT-2b <10 NA NA NA 0.0071 <0.005 <0.005 <0.005
AT-3a <10 NA NA NA 0.023 0.041 0.013 0.036
AT-3b <10 NA NA NA 0.016 <0.005 <0.00§ 0.0077
AT-4a <10 NA NA NA 0.068 0.17 <0.005 0014
AT-4b <10 NA NA NA <0005 0.048 <0.005 0.08
ASW-1 1600 NA NA NA 36 111 50 210
ASW-2 7100 NA NA NA 175 509 220 980
ASW-3 140 NA NA NA 31 31 38 15
ASW-4 1400 NA NA NA 12 46 26 129

See Notes on Page 2 of 2
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Environmental Investigation and VET ] October 17, 1991
ARCO Station 601, San Leandro, California 69034-4
TABLE A2
LABORATORY ANALYSIS OF SOIL SAMPLES BY GEOSTRATEGIES
. January 1990
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 2 of 2)
Sample
Number TPHg TPHd TPHo TOG B T E X
ANP-1 150 NA NA NA 8.1 39 58 20
ANP-2 36 NA NA NA 2 0.8 14 5.1
AWO-1 690 630 4,400 NA <0.010 0.027 0.019 0.69
AWQ-3 15 11 <50 <20 1.5 0.08 0.25 0.88
AWO-5 <30 <5 <50 <20 011 0.11 <0.03 0.10
Results are in parts per million (ppm)
TPHg = total petroleum hydrocarbons as gasoline
TPHd = Total Petroleum Hydrocarbons as diesel
TPHo = Total Petroleum Hydrocarbons as oil
TOG = Total Qil and Grease
B = benzene T = toluene E = ethylbenzene X = total xylenes
< = Below indicated laboratory reporting limit
NA = Not Analyzed
Sample Number explanation:
AP-5 = Product line soil sample
AT-4b = Former product tank number base soil sample
ASW-4 = Former product tank excavation sidewall soil sample
ANP-2 = New product tank excavation soil sample
AWO-5 = Former waste-oil tank excavation soil sample _
Reference: Geostratigies Inc. Tank Replacement Report, June 29, 1990
{7 J 2o/




Environmental Investigation and VET

October 17, 1991

ARCOQ Station 601, San Leandro, California 69034-4
TABLE A3
LABORATORY ANALYSIS OF SOIL SAMPLES
~ June 1990
ARCQO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 1 of 2)
Sample Organic
Number = TPHg TPHd TOG B T E X Lead
S-41/2-B6 95 <10 190 1.4 0.099 0.25 1.3 NA
(0.490) (0.038) (0.120) (0.650)
S-71/2-B6 420 280 130 6.0 27 8.8 52 NA
' (5.800) (33.000) (19.000)(130.000)
S-12-Bé6 65 <10 130 0.062 0.29 0.10 0.60 <0.01
' (<0.010) (0.037) (0.011) (0.097)
§-16 1/2-B6 <1.0 <10 63 <0.0050 0.040 0.011 0.069 NA
(<0.010) (0.015) (<0.010) (0.041)
S-41/2-B7 93 NA NA 0.71 0.040 0.18 0.68 NA
S-10-B7 15 NA NA 0.99 0.71 0.50 1.3 <0.01
S-121/2-B7<1.0 NA NA 0.056 0.015 <0.0050 0.011 NA
S-16-B7 <1.0 NA NA 0.0085 0.0071 <0.0050 0.0094 NA
S-6-B8 620 NA NA 11 30 16 82 NA
S-9-B8 31 NA NA 0.18 0.25 0.094 043 <(.01
S-12-B8 1.7 NA NA 0.034 0.039 0.0098 0.046 NA
$-151/2-B8 <10 NA NA 0.082 0.076 <0.0050 0.079 NA

See Notes on Page 2 of 2
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

TABLE A3
LABORATORY ANALYSIS OF SOIL. SAMPLES
~ June 1990
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 2 of 2)

Sample

Number BNAs VOCs Cadmium Chromivm Lead Zinc
S-4 1/2-Bé6 brl brl 9.4 63.0 287.1 63.9
S-7 1/2-B6 2.9 2.6° brl 4.5 498 242.0 513
S-12-B6 bri brl 13.2 61.2 105.1 55.0
S-16 1/2-B6 brl brl 13.5 64.8 100.5 530
TTLC 100 2,500 1,000 5,000

Results are in parts per million (ppm)

TPHg = total petroleum hydrocarbons as gasoline
B = benzene
T = toluene
E = ethylbenzene
X = total xylenes
() = BTEX resuits analyzed as VOCs
BNAs = base neutral and acid extractables including polynuclear aromatics
(* = naphthalene, ® = 2-methylnaphthalene)
VOCs = volatile organics except for BTEX
< = Below indicated laboratory reporting limit
brl = below laboratory reporting limit for respective compounds
NA = Not Analyzed
TTLC = Total threshold limit concentration values (Title 22 of the California

Administrative Code, January 1988)
Sample Number explanation:
S-12-B6
| | “~— Boring number

| L——— Sample depth in feet below ground surface
L———  Soil sample
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

FIELD METHODS

Site Safety Plan

The Site Safety Plan (Applied GeoSystems, August 1, 1989) describes the safety
requirements for the evaluation of gasoline hydrocarbons in soil and groundwater at the site.
The site Safety Plan is applicable to personnel of RESNA and its subcontractors. RESNA
personnel and subcontractors of RESNA scheduled to perform the work at the site were
briefed on the contents of the Site Safety Plan before work began. A copy of the Site Safety
Plan was available for reference by appropriate parties during the work. The Staff
Geologist of RESNA was Site Safety Officer for the project.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits were acquired
from the appropriate regulatory agency. A copy of the permit is included in Appendix C
of this report. Prior to drilling, Underground Services Alert was notified of our intent to
drill, and known underground utility lines and structures were marked. The borings were
drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter, hollow-stem
augers. The augers were steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. After the borings were drilled, monitoring wells were
constructed in the borings, or the borings were backfilled to the ground surface with neat-
cement grout and bentonite. '

Borings for groundwater monitoring wells were drilled to a depth of no more than 20 feet
below the depth at which a saturated zone was first encountered, or a short distance into
a stratum beneath the saturated zone which was of moisture content and consistency to be
judged as a perching layer by the field geologist, whichever was shallower.

Drill Cuttings

Drill cuttings subjectively evaluated for hydrocarbons at levels greater than 100 parts per
million (ppm) were separated from those subjectively evaluated for hydrocarbons at levels
less than 100 ppm. Evaluation was based either on subjective evidence of soil discoloration,
or on measurements made using a field calibrated organic vapor meter (OVM). Readings
were taken by placing a soil sample into a ziplock-type plastic bag and allowing volatilization
to occur. The intake probe of the OVM was then inserted into the headspace created in
the plastic bag immediately after opening it. The drill cuttings from the borings were placed

B-1
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Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California . 69034-4

on plastic at the site, and covered with plastic. The cuttings were removed to a Class II
Sanitary Landfill by ARCO.

Soil Sampling in Borings

Soil samples were collected at no greater than S-foot intervals from the ground surface to
the total depth of the borings. The soil samples were collected by advancing the boring to
a point immediately above the sampling depth, and then driving a California-modified, split-
spoon sampler containing brass sleeves through the hollow center of the auger into the soil.
The sampler and brass sleeves were laboratory-cleaned, steam-cleaned, or washed
thoroughly with Alconox® and water, prior to each use. The sampler was driven with a
standard 140-pound hammer repeatedly dropped 30 inches. The number of blows to drive
the sampler each successive six inches was counted and recorded to evaluate the relative
consistency of the soil.

The samples selected for laboratory analysis were removed from the sampler and quickly
sealed in their brass sieeves with aluminum foil, plastic caps, and aluminized duct tape. The
samples were then labeled, promptly placed in iced storage, and delivered to a laboratory
certified by the State of California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
interval was tested in the field using an OVM that was field calibrated at the beginning of
each day it was used. This testing was performed by inserting the intake probe of the OVM
into the headspace created in the plastic bag containing the soil sample as described in the
Drill Cuttings section above. The OVM readings are presented in Logs of Borings inciuded
in the report.

Iogging of Borings

A geologist was present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
sampler shoe, were extruded in the field for inspection. ILogs include texture, color,
moisture, plasticity, consistency, blow counts, and any other characteristics noted. Logs also
include subjective evidence for the presence of hydrocarbons, such as soil staining,
noticeable or obvious product odor, and OVM readings.

h r{ 7




Environmental Investigation and VET October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

Monitoring Well Construction

Monitoring wells were constructed in selected borings using clean 4-inch-diameter, thread-
jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues, or
solvents were used in well construction. Each casing bottom was sealed with a threaded
end-plug, and each casing top with a locking plug. The screened portions of the wells were
constructed of machine-slotted PVC casing with 0.020-inch-wide slots for initial site wells.
Slot size for subsequent wells will be based on sieve analysis and/or well development data.
The screened sections in groundwater monitoring wells were placed to allow monitoring
during seasonal fluctuations of groundwater levels.

The annular space of each well was backfilled with No. 2 by 12 sand, to approximately two
feet above the top of the screened casing for initial site wells. The sand pack grain size for
subsequent wells will be based on sieve analysis and/or well development data. A 1- to 2-
foot-thick bentonite plug was placed above the sand as a seal against cement entering the
filter pack. The remaining annulus was then backfilled with a slurry of water, neat cement,
and bentonite to approximately one foot below the ground surface.

An aluminum utility box with a PVC apron was placed over each wellhead and set in
concrete placed flush with the surrounding ground surface. Each wellhead cover has a seal
to protect the monitoring well against surface-water infiltration and requires a special
wrench to open. The design discourages vandalism and reduces the possibility of accidental
disturbance of the well.

Groundwater Monitoring Well Development

The monitoring wells were developed by bailing or over-pumping and surge-block
techniques. The wells were either bailed or pumped, allowed to recharge, and bailed or
pumped again until the water removed from the wells was subjectively evaluated to be clear
by the field geologist. The wells were allowed to equilibrate for at least 48 hours after
development prior to sampling. Water generated by well development was stored in 17E
Department of Transportation (DOT) 55-gallon drums on site and was removed on August
21, 1990 by ARCO’s subcontractor H&H Environmental Services of San Francisco,
California.

Groundwater Sampling

The static water level in each well was measured to the nearest 0.01-foot using a Solinst®
electric water-level sounder cleaned with Alconox® and water before use in each well. The
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Environmental Investigation and VET October 17, 1991
ARCQ Station 601, San Leandro, California ~ 69034-4

liquid it the onsite wells was examined for visual evidence of hydrocarbons by gently
lowering approximately half the length of a Teflon® bailer (cleaned with Alconox® and
water) past the air/water interface. The sample was then retrieved and inspected for
floating product, sheen, emulsion, color, and clarity. The thickness of floating product
detected was recorded to the nearest 0.1-inch.

Wells which did not contain floating product were purged using a submersible pump. The
pump, cables, and hoses were cleaned with Alconox® and water prior to use in each weil.
The wells were purged until withdrawal was of sufficient volume to result in stabilized pH,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to standard water solutions. If a purged well became de-watered, the water level
was allowed to recover to at least 80 percent of the initial water level. Prior to the
collection of each groundwater sample, the Teflon® bailer was cleaned with Alconox® and
rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid was added to the sample vials as a preservative (as required
for specific laboratory analysis). A sample-method blank was collected by pouring distilled
water into the bailer and then into sample vials. A sample of the groundwater was then
collected from the surface of the water in each of the wells using the Teflon® bailer. The
water samples were then gently poured into laboratory-cleaned, 40-milliliter (ml}) glass vials,
500 mi plastic bottles, or 1-liter glass bottles (as required for specific laboratory analysis)
and sealed with Teflon®-lined caps, and inspected for air bubbles to check for headspace,
which would allow volatilization to occur. The samples were then labeled and promptly
placed in iced storage. A field log of well purging procedures and parameter monitoring
was maintained. Water generated by the purging of wells was stored in 17E DOT 55-gallon
drums onsite, and was removed and disposed of by ARCO’s subcontractor H & H
Environmental Services of San Francisco on August 21, 1990.

Vadose-Zone Sampling

Vapor readings are made with a field calibrated OVM, which has a lower detection limit
of 0.1 ppm. Prior to purging each vadose-zone monitoring well, an initial reading is taken
inside the well by connecting the tubing of the OVM to a tight fitting at the top of the well.
Each vadose-zone monitoring well is then purged for approximately 60 seconds using an
electric vacuum pump connected to the tight fitting. Ambient readings of the air at the site
are taken with the OVM after each well is purged. The OVM is then connected to the well
fitting, and the reading recorded. The well is then again purged for approximately 30
seconds, and again measured using the OVM. These purging and measuring procedures are
repeated until two consecutive OVM readings are within ten percent of each other.

\ AvaNANAR
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Environmental Investigation and VET . October 17, 1991
ARCO Station 601, San Leandro, California 69034-4

Sample Labeling and Handling

Sample containers were labeled in the field with the job number, sample location and depth,
and date, and promptily placed in iced storage for transport to the laboratory. A Chain of
Custody Record was initiated by the field geologist and updated throughout handling of the
samples, and accompanied the samples to a laboratory certified by the State of California
for the analyses requested. Copies of the Chain of Custody records are included in
Appendix E. Samples will be properly disposed of after their useful life has expired.

B-5
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WELL PURGE DATA SHEET

Project Name: ARCO 601 Job No. 69034-4

Date: 6/10/91 Page 1 of 2

Well No. MW-=-2 Time Started 11:53
Time Gallons Temp. pH Conduct. Turbidity

(hxr) (cum. ) (F) (micromoch) (NTU)

11:53 Begin pumping well MW=-2
11:57 1 72.9 7.27 14.52 14.4
12:00 2 70.4 6.96 13.55 8.5
12:04 3 69.9 6.87 13.28 15.1
12:08 4 68.6 6.85 13.15 9.8
12:11 5 68.5 6.88 13.27 15.8
12:14 6 68.0 6.88 13.16 12.9
12:22 7 66.7 6.88 13.00 21l.4
12:24 3 67.5 6.83 13.12 14.8
12:27 9 67.7 6.86 13.35 22.6
12:31 10 67.2 6.88 12.78 20.5
12:33 11 67.5 6.84 13.31 30.7
12:37 12 67.6 65.88 13.42 22.8
12:42 13 67.4 6.90 13.61 44.6
12:46 14 68.1 6.83 12.98 31.9
12:54 18 68.2 6.88 13.62 65.5
12:59 20 68.6 6.92 13.76 85.9
13:13 25 69.8 6.96 14.15 53.4
14:47 28 78.1 6.94 15.72 46.5
14:55 31 77.5 6.94 15.13 30.0
15:04 34 76.7 6.87 ‘ 15.12 42 .4

| A Y ) . -
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1 \
l WELL PURGE DATA SHEET
Project Name: ARCO 601 Job No. £69034-3
l Date: 10/15/90 Page 2 of 2
l Well No. MW-2 (continued) Time Started 11:53
Time |[Gallons Tenmp. pH Conduct. Turbidity
I (hr) (cum. ) (F) (micromoh) (NTU)
15:14 37 76.7 7.00 15.13 38.9
' Stop pumping MW-2
Notes: Depth to Bottom (feet) : 12.33
Depth to Water - initial (feet) : 7.58
I Depth to Water - final {feet) : 7.92
% recovery : 95.7
Time Sampled : 17:15
I Gallons per Well Casing Volume : 3.1
Gallons Purged : 37
Well Casing Volumes Purged : 11.9
I Approximate Pumping Rate (gpm} : 0.36
‘--."H




4 ™
WELL PURGE DATA SHEET
Project Name: ARCO 601 Job No. 69034-4
Date: 6£/10/91 Page 1 of 1
Well No. MW-5 Time Started 13:19
Time Gallons Tenmp. pH Conduct. Turbidity
{(hr) (cum.) (F) {micromoh) (NTU)
13:19 Begin pumping well MW-5
13:22 1 73.4 9.78 8.03 15.5
13:26 2 73.4 9.89 8.04 >200
Well dewater, stop pumping MW-5
Notes:
Depth to Bottom (feet) : 9.88
Depth to Water - initial (feet) : 7.58
Depth to Water - final (feet) : 7.58
% recovery :100
Time Sampled : 17:30
Gallons per Well Casing Volume : 1.5
Gallons Purged : 2.0
Well Casing Volumes Purged : 1.3
Approximate Pumping Rate (gpm) : 0.28
.
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WELL PURGE DATA SHEET

Project Name: ARCO 601

Job No., 69034-4

Date: 6/10/91 Page 1 of 1
Well No.MW-8 Time Started 13:35
Time Gallons Temp. pH Conduct. Turbidity
(hr) {(cumn. ) (F) {micromoh) {NTU)
13:35 Begin pumping well MW-8
13:39 1 78.7 7.12 14.25 >200
13:41 2 77.1 7.14 14.90 >200
Well dewater, stop pumping MW-8
Notes:
Depth to Bottom (feet) : 10.50
Depth to Water -~ initial (feet) : 7.80
Depth to Water - final (feet) : 7.98
% recovery : 97.7
Time Sampled : 17:00
Gallons per Well Casing Volume : 1.8
Gallons Purged : 2.0
Well Casing Volumes Purged : 1.1
Approximate Pumping Rate (gpm) : 0.33
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WELL CONSTRUCTION PERMIT




4 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE b

PLEASANTON, CALIFORNIA 94588 [}

(415) 484-2600

[GROUNDWATER PROTECTION ORDINANCE PERMIT APPLICATION]

[FOR APPLICANT TQO COMPLETE]

LOCATION OF PROJECT  ARCT Stodiown 6O
T Lew%{,@mq Boylfuosrd
—2an Leanded (nh;}ﬁovma.

lCLlENT
| Nams AR( (D Provucts (,O'W\OCL'V\\A

Address_ P ). Boy 5211 Phone (417 )5 71~ 2y 3Y
W CTY Scn Motfeo Zip LA Qudpnz,
APPL ICANT

Neme_RESNA /Anplied Geodystemn
' Borrboas D tminsKe '

Address 335 Almoden Eyp ukdPhone(uo2)2 64 -T70A

Clty Dm'{‘}oq& Zip (A 91 ¥

TYPE OF PROJECT
Wel!l Construction
Cathodic Protection
. Water Supply
Monltorlng

Gactechnical Investigation
Genaral
Contamlnation

Wall Destruction

VAN

IPROPOSED WATER SUPPLY WELL USE

Domestlc Industrial Other
Munlcipal _ frelgation
@ DRILLING METHOD:
Mud Rotary Alr Rotary Auger _\/ Hellow4tm
Cable Other -

DRILLER'S LICENSE NO. (C-57 A4L545

WELL PROJECTS

prill Hole Diameter [0 in. Max 1mum
—_— ]
Casing Dlameter L  in. Depth g ft.
Surface Seal Depth 5~ ft. Number @
GEOTECHNICAL PROJECTS
Numbsr of Borings Max Imum
Hole Dlameter In. Depth .
ESTIMATED STARTING DATE 528090
l ESTIMATED COMPLETION DATE § /199
T 1

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

APFLICANT'S

Isaennuag E’wrt’mm /Xi\cmi@i{; pate 5169
t

T

FOR CFFICE USE] .

PERMIT NUMBER 91281

LOCATICON NUMBER

PERMIT CONDITIONS

Circled Permlt Requirements Apply

GENERAL

1. A parmif appllcation should be submitted so as -
arrive at the Zons 7 offlce five days prior
proposed starting date.

2. Submit to Zone 7 within 60 days affer completi
ot permitted work the orlginal Department
Water Resources Water Well Drillers Report
equivalent for well projects, or drilling ic
and location sketch for geotechnical projects.

3, Permit Is void If proJect not begun within
days of approval date.

WATER WELLS, I[NCLUDING PIEZOMETERS

|« Minimum surface seal thickness Is two Inches
cement grout placed by fremle.

2. MInimum seal depth Is 50 feet for municipal a

Industrial wells or 20 fest for domestic an
irrigation wells wunless a lesser depth
speclally approved., Minimum seal depth f:

menitoring wells [s the maximum depth practicab
ar 20 feeat.

C. GEQTECHNICAL, Backfiil bore hole wlth compacted cu
+Ings or heavy bantonite and upper two feet with co
pacted -material. In areas of known or suspect
contamination, tremied cement grout shall be used
place of compacted cuttings.

D. CATHODIC. FIT1Il hole above ancde zone with concre
piaced by tremie.

E. WELL DESTRUCTION., See attached.

Approved Date 20 May 9

Wyman Hong

//{;%W yin /8

12198




8 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
5997 PARKSIDE DRIVE &  PLEASANTON, CALIFORNIA 94588 &  (415) 484-2600
RECEIVED

21 May 1991 MAY 22 1991

APPLIED GEOSYSTEMS
SAN JOSE BRANCH

Applied GeoSystems
3315 Almaden Expressway, Ste. 34
San Jose, CA 95118

Gentlemen:

Enclosed is Drilling permit 91281 for a monitoring well construction project
at 712 Lewelling Boulevard in San Leandre for Arce Products Company.

Please note that permit condition A-2 requires that a well construction report
be submitted after completion of the work. The report should include drilling
and completion logs, location sketch, and permit number.

If you have any questions, please contact Wyman Hong or me at 484-2600,

Very truly yours,

Craig A. Mayfield

Water Resources Engineer

WH :mm
Enc.
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. RECEIVED
JULZ%EB\

GEosYSTEMS

APPUED SE ERANCH

N JO
JOHN E. KOCH A

Land Surveyor

CA. State Lic. No. LS4811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(415)655-99586
FAX(415)655-9745

Applied GeoSystems 06/26/91
3315 Almaden Expressway, Suite 34

8an Jose, CA 95118

(408)264-T7723

FAX(408)264-2435

Tabulation of Elevations as of
01:00 p.m. 06/206/91
Job #91037
AGS Project 68034-4
Assistant Project Geologist:Joel Coffman
Site: Arco Station 601
712 Lewelling Boulevard
@ Washington Ave.
San Leandro, CA

BENCHMARK: Cinch nail on curb at Storm Water Inlet at NW
corner of the intersection of Lewelling and Washington (El

21.107M.
MONITOR WELL DATA TABLE
Well Designation Elevation Description

MW-1 22.26 Top of PVC casing
22.65 Top of Box

MW-2 I 21.33% Top of PVC casing
21.57% Top of Box

MW-3 20.11 Top of PVC casing
20.39 Top of Box

MwW-4 20.75 Top of PVC Casing
21.08 Top of Box

MW-5 20.90 Top of PVC Casing
21.32 Top of Box

MW-6 22.08 Top of PVC Casing
22.36 Top of Box
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JOHN E. KOCH, P.L.S. AGS JOB #65034-4 JEK JOB #91037

Mw-7 22.89 Top of PVC Casing
23.16 Top of Box

MW-8 20.97 Top of PVC Casing
21.26 Top of Box

NOTES:

1. Datum is City of San Leandro= 1973 AdjJ., NGS

2. TBM JEK %91037 (El. 23.00") is at the top of SE 1- 1/8" bolt
on signal standard. Located at westerly side of Washington and
southerly side of Lewelling.

3. Top of PVC Casing elevation located on the top of a 4" pvC for
all wells.

4, Top of Box elevation located at the rim of “Christie" box for
all wells.

5. * denotes that the elevation arrived at was achieved by
subtracting the mean differential of 0.73 feet found between
the current elevations of MW-1 (0.72") and Mw-3 (0.73"} and
previous data of 07/17/90 provided by client. MW-2 was not
surveyed on the above date.
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JOHN E. KOCH

Land Surveyor

CA. State Lic. No. LS4811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(415)655-995¢6
FAX(415)655-9745

Applied GeoSystems 06/28/91
3315 Almaden Expressway, Suite 34

San Jose, CA 95118

(408)264-7723

FAX(408)264 2435

Tabulation of Elevations as of
01:00 p.m. 06/20/91
Job #91037
AGS Project #69034-4
Assistant Project Geologist:Joel Coffman
Site: Arco Station 601
712 Lewelling Boulevard
@ Washington Ave.
San Leandro, CA

Casing

Well # Gd. El. Qrient T.0.C. EL dia. Orient
MW-1 22.65 N 22.26 4" N
MW-2 21.57% * 21.33% * *
MW-3 20.39 N 20.11 4" N
MwW-4 21.08 N 20.75 4" N
MW-5 21.32 N 20.9¢0 4" N
MW-6 22.36 N 22.08 4" N
MW7 23.16 N 22.89 4" N
MW-8 21.26 N 20.97 4n N
NOTES:

1. Datum is City of San Leandro= 1973 Adj., NGS

2. Bench Mark (El. = 21.107") is a cinch nail on curb at St:.orm
Water Inlet at NW corner of the intersection of Lewelling
Blvd. and Washington Ave.

Page 1 of 2




JOHN E. KOCH, P.L.S. AGS JOB #69034-4 JEK JOB #91037

3. TBM JEK #91037 (El. 23.00' is at the top of SE 1 1/8" bolt on
signal standard. Located at westerly side of Washington and
southerly side of Lewelling.

4. Ground elevation {Gd. El.) is at the top of "Christle"” box for
all wells.

5. Top of Casing elevation (T.0.C. El) is at found mark on top
of PVC for MwW-1 and MW-3; at set mark on top of PVC for MW's
4-8,

6. * denotes that the elevation arrived at was achieved by
subtracting the mean differential of 0.73 feet found between
the current elevations of MW-1 (0.72") and MW-3 (0.73') and
previous data of 07/17/90 provided by client. MW-2 was not
surveyed on the above date.
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SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063 HECEIVED
(415) 364-8600 » FAX (415) 364-9233

i i« ;
JUL == 1931
Applied GeoSystems APPLIED GEOSYSTEMS
3315 Almaden Expressway, Ste 34 SAN JOSE BRANCH

San Jose, CA 95118
Attention: Joel Coffman

Project: Arco, SS-601,5an Leandro

Enclosed are the results from 22 soil samples received at Sequoia Analytical on May 31,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION. DATE OF COLLECTION TEST METHOD
1054394 Soil, $-5.5-B-9 5/29/91 EPA 5030/8015,/8020
1054395 Soi, $-7-B-9 5/29/91 EPA 5030/8015/8020
1054396 Soil, 8-8.5-B-9 5/29/91 EPA 5030,/8015/8020
1054397 Soil, $-11.5-B-9 5/29/3 EPA 5030,/8015/8020
1054398 Soll, §-14.5-B-9 5/29/91 EPA 5030/8015/8020
1054399 Soil, $-17.5-B-9 5/29/91 EPA 5030/8015/8020
1054400 Soil, $-5.5-B10 5/29/91 EPA 5030/8015/8020
1054401 Soil, $-7.5-B10 5/29/1 EPA 5030/8015,/8020
1054402 Soil, $-10-B10 ' 5/29/91 . EPA 5030,/8015,/8020
1054403 Soil, $-16-B10 C 5/29/91 EPA 5030,/8015/8020
1054404 Soil, 5-16.0-11A ' 5/30/91 EPA 5030/8015/8020
1054403 Soil, 3-5.5-B11E : 5/30/91 EPA 5030/8015/8020
1054406 Soil, 5-8.5-B11B 5/30/91 EPA 5030/8015,/8020
1054407 Soil, 5-12.0-B118- - - 5/30/91 EPA 5030,/8015/8020
1054408 Soll, $-15.0-B11B 5/30/91 EPA 5030/8015,/8020
1054409 Soil, $-5.5-B12 5/29/91 EPA 3550/8015

EPA 5030,/8015/8020

SM 5520 E&F (Gravimetric)
1054410 Soil, $-7.5-B12 5/29/91 EPA 3550/8015

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)
1054411 Soil, $-10.5-B12 5/29/91 EPA 3550/8015

EPA 5030/8015/8020

10543594.APG <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX {415) 364-9233

SAMPLE #

SAMPLE DESCRIPTION

DATE OF COLLECTION

TEST METHOD

1054412

1054413

1054414

1054415

Please contact me if you have any questions.

on this project.

Very truly yours,

Soil, 5-14.5-B12
Soil, 5-5.5-B13
Soil, $-11-B13

Soil, 8-15-B13

SEQUOIA ANALYTICAL

T

e 1

Elizabsth W. Hackl
Project Manager

5/29/91

5/29/91

5/29/91

5/29/91

SM 5520 E&F (Gravimetric)

EPA 3550/8015
EPA 5030/8015,/8020
SM 5520 E&F {Gravimetric)

EPA 3550,/8015
EPA 5030/8015/8020
SM 5520 E&F (Gravimetric)

EPA 3550/8015
EPA 5030,/8015,/8020
SM 5520 E&F (Gravimetric)

EPA 3550/8015
EPA 5030,/8015/8020
SM 5520 E&F {Gravimetric)

In the meantime, thank you for the opportunity to work with you

1054384 APG <2>




SEQUOIA ANALYTICAL -

680 Chesapeake Drive « Redwood City, CA 94083
{415) 364-9600 « FAX (415) 364-9233

Applied GeoSystems Client Project [D:  Arco, $5-601,5an Leandro “Sampled:  May 29, 1991
3315 Almaden Expressway, Ste 34 Matrix Descript:  Soil Received: May 31, 1991
San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: 6/5-6/91

ion: Joel Coffi First Sample #: 1054304 Reported: Jun 12, 1991

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
{ppm) {ppm) (ppm) (ppm) (ppm)
105-4394 5-55-89 120 1.6 4.2 18 12
105-4395 8-7-B9 420 59 24 8.4 48
105-4396 58589 170 3.7 14 3.5 20
105-4397 $-11.5-8-9 - N.D. N.D. N.D. N.D. N.D.
105-4398 5-14.5-B-9 N.D. N.D. N.D. N.D. N.D.
105-4399 5-17.5-B-9 N.D. N.D. N.D. N.D. N.D.
105-4400 5-5.5B10 500 28 8.1 7.4 34
105-4401 §7.5B10 2,700 27 150 65 370
105-4402 S-10-B10 4.9 0.33 0.33 .10 0.51
105-4403 5-16-B10 N.D. N.D. N.D. N.D. N.D.
Detection Limits: ' 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Bailing Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

jorn A, Bjogman
Project Manager 1054394 APG <1>




SEQUOIA ANALYTICAL -

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

pplied GeoSystems ient Project ID:  Arco, : y 30, 1¢
3315 Almaden Expressway, Ste 34 Matrix Descript: ~ Soll Received: May 31, ‘
San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 5,

ttention: Joel Coffman 105-4404 Reported: . Jun 12, 1991:

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) {(ppm) (ppm) (ppm) {(pom)
105-4404 S16.0-B11A N.D. N.D. N.D. N.D. N.D.
105-4405 555B11B 4.4 0.72 0.019 0.022 0.041
105-4406 $-8.5-B11B 100 a0 9.3 2.7 15
105-4407 $12.0-B118 N.D. 0.011 0.019 0.0055 0.025
105-4408 $15.0-B11B N.D. N.D. N.D. N.D. N.D.
105-4409 §55B12 N.D. N.D. N.D. N.D. N.D.
105-4410 575B12 N.D. N.D. N.D. N.D. N.D.
105-4412 $14.5-812 N.D. N.D. N.D. N.D. N.D.
105-4413 §-55B13 8.4 0.022 0.7 0.20 0.059
105-4414 $11-B13 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

WW@UV
Eiizabeth W. Hackl

Project Manager 1054394 APG <2>




SEQUOIA ANALYTICAL -

680 Chesapeake Drive » Redwood City, CA 84063
(415) 364-9600 » FAX {415) 364-9233

Applied GeoSystems Client Project ID:  Arco, $5-601,San Leandro May 29, 1991

23315 Almaden Expressway, Ste 34 Matrix Descript: ~ Soil Received: May 31, 1991
£San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 5, 1991

tion: J Jun 12, 1981

| Coffman ~ First Sample #:  105-4415

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P, Ethy!
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
105-4415 $-15-8-13 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Mediurn Builing Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

ﬁ% ) %
Bjorn A. Bjorkman

Project Manager 1054394.APG <3>



SEQUOIA ANALYTICAL -

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

~Arco, S ,San’ ' " Sampled:
315 Almaden Expressway, Ste 34 Matrix Descript:  Soil Received:
an Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 5,
ttention: Joel Coffman _ First Sample #:  105-4411 R Reported

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P, Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (pprm) (ppm) (ppm)
105-4411 §-10.5-B12 23 N.D. 0.24 0.50 2.2
Detection Limits: 10 0.050 0.050 0.050 0.050

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix efiects and/or other factors
required additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

Bjorn A. Bjorkman
Project Manager 1054394 APG <4>




SEQUOIA ANALYTICAL -

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

Applied GeoSystems " Client Project ID:  Arco, SS-601,5an Leandro
3315 Aimaden Expressway, Ste 34 Matrix Descript:  Soil

San Jose, CA 95118 Analysis Method: EPA 3550/8015
Attention: Joei Coffman First Sample #:  105-4409

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description Hydrocarbons
mg/kg
(ppm)
105-4409 §-5.5-812 N.D.
105-4410 875812 N.D.
105-4411 5-10.5-B12 6.0
105-4412 5-14.5-B12 N.D.
105-4413 §55-B13 15
105-4414 8-11-B13 N.D.
1054415 §-15-B13 N.D.
Detection Limits: 1.0

High Boiling Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEGUOIA ANALYTICAL :

/7

Bjorn A. Bjorkman
Project Manager 1054394 APG <5>




SEQUOIA ANALYTICAL -

880 Chesapeake Drive » Redwood City, CA 94083
(415) 364-9600 « FAX (415) 364-9233

- Applied GeoSystems Client Project ID;';"
3315 Aimaden Expressway, Ste 34 Matrix Descript:  Soi

1991

iSan Jose, CA 95118 Analysis Method:  SM 5520 E&F (Gravimetric) 1991
:Attention: Joel Coffman First Sample #:  105-4409 1991

Jun 12, 1991

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Qil & Grease
Number Description mg/kg
(ppm)
105-4408 §-5.5-812 N.D.
105-4410 $7.5B12 N.D.
105-4411 510.5-B12 N.D.
105-4412 $-14.5-B12 N.D.
105-4413 555813 N.D.
105-4414 8-11-813 N.D.
105-4415 8-15-B13 N.D.
Detection Limits: 30

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

/Y
Bjorn A. Bjorkman
Project Manager 1054304.APG <6>




SEQUOIA ANALYTICAL :

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-9233

“Client Pro , $5-601,5an Leandro

3315 Almaden Expressway, Ste 34
San Jose, CA 95118
Attention: Joel Coffman QC Sample Group: 1054394 - 15 Reported: Jun 12, 1991

QUALITY CONTROL DATA REPORT

ANALYTE Benzene Toluene Ethyi Xylenes Diessl TH. Ol
Benzene & Grease
EPA EPA EPA EPA
Method: 8015/8020 . 8015/8020 BO15/8020  8015/8020 EPABO1S  SMS520EAF
Analyst: R.Eastman A.Eastman R.Eastman  R.Eastman R.Lee L.Laikhtman
Reporting Units: ng ng ng ng ng/L mg/L
Date Analyzed:  Jun 1, 1991 Jun 1, 1981 Jun 1, 1881 Jun 1, 1981 Jun 5, 1991 Jun 4, 1891
QC Sample #:  GBLK0S0191 GBLK060191 GBLK080191 GBLKOS0191 DBLKDS0491  BLKB/4/91
Sample Conc.: N.D. N.D. N.D. ND. N.D. N.D.
Spike Conc.
Added: 100 100 100 300 200 100

Conc. Matrix

Spike: 100 110 100 310 880 83
Matrix Spike
% Recovery: 100 ' 110 100 100 98 83
Cong, Matrix
Spike Dup.: 99 100 100 300 750 77
Matrix Spike
Duplicate
% Recovery: 99 100 100 100 B3 77
Relative
% Difference: 1.0 8.5 0.0 3.3 16 6.3

Quality Assurance Statement: All standard operating procedures and guality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone, of M.S. - Conc. of Sampie % 100

// //,,——‘—"""" Spike Cone. Added
Iy
i /
& ./ ﬁ Felative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100

jorn A. Bjorkman {Conc, of M.5. + Cone. of M.5.D) / 2
Project Manager 1054394.APG <7>




SEQUOIA ANALYTICAL :

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

pp y
315 Almaden Expressway, Ste 34

an Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 1054394 - 15 Reported: Jun 12, 199

QUALITY CONTROL DATA REPORT

ANALYTE Benzene Toluene Ethyl Xylenes
Benzene
EPA EPA EPA EPA
Method: 8015/8020 8015/8020 8015/8020  8015/8020
Analyst: L.Gonzales L.Gonzales LGonzales  L.Gonzales
Reporting Units: ng ng ng ng
Date Analyzed:  Jun 5, 1991 Jun §, 1991 Jun 5, 1891  Jun §, 1991
QC Sample #:  GBLKOs0SS1 GBLK060591 GBLK0S0591  GBLKOS0591
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 100 100 100 300
Conc. Matrix
Spike: 100 100 100 300
Matrix Spike
% Recovery: 100 100 100 100

Conc. Matrix

Spike Dup.: 2 ) 94 93 270
Matrix Spike
Duplicate
% Recovery: a5 94 93 a0
Aelative
% Difference: 5.1 6.2 7.3 11

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S, - Cone, of Sample x 100
' //«’ Spike Conc. Added
“ 7/ Reiative % Difference: Conc. of M.S. - Cone. of M.S.D. x 100
Bjorn A. Bjorkman {Conc. of M.S. + Conec. of MS.D.) / 2
Project Manager 1054394 APG <8>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94083
{415) 364-9600 « FAX (415) 364-9233

Applied GeoSystems

3315 Aimaden Expressway, Ste 34
San Jose, CA 95118

Attention: Joel Coffman

Project: #69034.03, Arco #601, San Leandro

Enclosed are the results from 4 water samples received at Sequoia Analytical on June 11,1991. The requested

analyses are listed below:

1061561 A-D Water Compasite, W-7.9-MW2 6/10/91
1061562 A-D Water Composite, W-7.5-MW5 6/10/91
1061563 A-D Water Composite, W-8-MW8 6/10/91
1061563 E-G Water Composite, W-8-MW8 6/10/91

EPA 5030/8015,/8020
EPA 5030/8015,/8020
EPA 5030/8015/8020

EPA 413.1 (Gravimetric)

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you

on this project.
Very truly yours,
SEQUOIA ANALYTICAL

Z,// %

jorn A B|0rkman
Project Manager

1061561.APG <1>



SEQUOIA ANALYTICAL :

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 + FAX (415) 364-9233

Applied GeoSystems Client Project ID:  #69034.03, Arco #601, San Leandro  Sampled:  Jun 10, 1891
3315 Almaden Expressway, Ste 34 Matrix Descript: ~ Water Composite Received: Jun 11, 1991

San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: 6/12-13/21

Attenti S le #: 106-1561 A-D Reported:  Jun 17, 1991

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
pa/L ug/L pa/L ug/L ug/L
(pPb) (ppb) (ppb) (ppb) (ppb)
1061561 A-D  w7.a-Mwz 26,000 3,000 2,500 880 4,200
1061562 A-D  W-7.5-MW5 100,000 25,000 20,000 2,600 12,000
1061563 A-D  w-s-Mws 5,800 73 7.2 150 21
Detection Limits: 30 0.30 0.30 0.30 0.30

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasocline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

VA

Bjorn A. Bjorkman
Project Manager 1061561.APG <1>




SEQUOIA ANALYTICAL :

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

" #60034.03 Arco #601, San

Applied GeoSysterns “Client Project

3315 Almaden Expressway, Ste 34 Matrix Descript:  Water Composite Received: Jun 11, 1991
San Jose, CA 95118 Analysis Method: EPA 413.1 (Gravimetric) Extracted: Jun 14, 1991
Attention: Joel Coffman First Sample #: 106-1563 E-G Jun 14, 1991

Jun 17, 1991

TOTAL RECOVERABLE OIL & GREASE

Sample Sample Qil & Grease
Number Description mg/L
{ppm}
1061563 E-G =~ w-8-Mw8 N.D.
Detection Limits: 5.0

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

o7

Bjorn A. Bjorkman
Project Manager 1061561.APG <2>




SEQUOIA ANALYTICAL :

680 Chesapeake Drive » Redwood City, CA 94063
(415} 364-9600 « FAX (415) 364-2233

p

13315 Almaden Expressway, Ste 34
58an Jose, CA 95118
ttention: Joel Coffman

QC Sample Group: 1061561 - 63 Reported: Jun 17, 1991

QUALITY CONTROL DATA REPORT

[ANALYTE Benzene Toluene Ethyl Yylenes
Benzene
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: S.Chieffo S.Chietfo §.Chieffo S.Chieffa
Reporting Units: ng ng ng ng
Date Analyzed:  Jun 12, 1991 Jun 12, 1991 Jun 12, 1881 Jun 12, 1991
QC Sample #:  GBLK061291 GBLK0S1291 GBLKOG1291 GBLK061291
Sample Conec.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 100 100 100 300
Conc. Matrix
Spike: 96 97 a9 300
Matrix Spike :
% Recovery: 95 97 a9 100
Conc. Matrix
Spike Dup.: 100 100 100 310
Matrix Spike
Duplicate
% Recovery: 100 100 100 100
Relative
% Difference: 4.1 3.0 1.0 33

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met,

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample % 100
Spike Cone. Added

2 —
& %- Relative % Difference; Conc. of M.S. - Cone. of M.5.D. x 100

Bjorn A. Bjorkman {Conc. of M.S, + Cone. of M.S.0.} /2
Project Manager 1061561.APG <3>




SEQUOIA ANALYTICAL :

680 Chesapeake Drive « Redwood City, CA 940863
(415) 364-9600 « FAX (415) 364-9233

pp Y
315 Almaden Expressway, Ste 34

an Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 1061561 - 63 Reported: Jun 17, 1991

QUALITY CONTROL DATA REPORT

ANALYTE Benzene Toluene Ethyl Xylenes Til. Gil
Benzene & Groase
Method: EPA B020 EPA 8020 EFA BO20 EPA BO20 EPA 413.1
Analyst: J.Dinsay J.Dinsay J.Dinsay J.Dinsay V.Nunzir
Reporting Units: ng ng ng ng mg/L
Date Analyzed:  Jun 13, 1991 Jun 13, 1991 Jun 13, 1881 Jun 13, 1881 Jun 14, 1991
QC Sample #:  GBLKo61391 GBLK061391 GBLK061391 GBLKOG1381  BLKG1431
Sample Conec.: N.D. N.D. N.D. N.D. - N.D.
Spike Conc.
Added: 100 100 100 300 100
Conc, Matrix
Spike: 99 99 100 300 83
Matrix Spike
% Recovery: 89 99 100 100 83
Conc. Matrix
Spike Dup.: 94 95 94 290 85
Matrix Spike
Duplicate
% Recovery: 94 85 94 g7 85
Relative
% Difference: 5.2 4.1 6.2 34 23

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery Cone. of M.S. - Cone. of Sample % 100
. - Spike Conc. Added
/717
4 Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
Bjorn A. Bjorkman {Conc. of M.S. + Conc. of M.S.D.) / 2
Project Manager 1061561.APG <4>




ARCO Products Company <3

Division of A:IanthnchheldCompany

Task Order No. &0 | ~ 0 — o

Chain of Custody
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0 SEQUCIA ANALYTICAL

680 Chesapeake Drive « Redwood City. CA 94063
{415) 364-9600 + FAX (415) 364-9233

Applied GeoSystems
4191 E. Power Inn Rd.
Sacramento, CA 95826
Attention: Joel Coffman

Project: Arco, #0601, #69034.05

Enclosed are the resuits from 5 special matrix sampies received at Sequoia Analytical on June 19,1991, The

requested analyses are listed below:

1062781 Air, #69034.05-AS, 1
1062782 Air, #69034.05-AS, 2
1062783 Air, #69034.05-A8, 3
1062784 Air, #69034.05-A8, 4
1062785 Air, #69034.05-AS, 5

6/18/91
6/18/91
6/18/91
6/18/91

6/18/91

EPA 5030,/8015/8020
EPA 5030/8015 /8020
EPA 5030/8015,/8020
EPA 5030,/8015/8020

EPA 5030/8015/8020

Please contact me if you have any guestions. in the meantime, thank you for the opportunity to work with you

an this project.
Very truly yours.
SEQUQIA ANALYTICAL

e e

Bjorn A. Bjdrkman
Project Manager

1062781.APS <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City. CA 94063
(415) 364-9600 « FAX (415) 364-9233

Client Project ID: Arco, #0601, #69034.05
4191 E. Power inn Rd.

iSacramento, CA 95826
 Attention: Joel Coffman QC Sample Group: 1062781 - 85

Reported: Jun 21, 1891

QUALITY CONTROL DATA REPORT

ANALYTE Benzene Toluene Ethyl Xylanes
Benzene
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst:  Llaikhtman L.Laikhtman L.Laikhtman  L.Laikhtman
Reporting Units: mg/L mg/L mg/L mg/L
Date Analyzed:  Jun 20. 1991 Jun 20, 1991 Jun 20, 1991 Jun 20, 1991
QC Sample #: BLKDE2091 BLKC52051 BLKDG20S1  BLK0O62091
Sampie Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 100 100 100 300

Conc. Matrix

Spike: 83 83 84 250
Matrix Spike
% Recovery: 83 83 84 83

Conc. Matrix

Spike Dup.: 90 90 91 270
Matrix Spike
Duplicate
% Recovery: 20 80 91 80
Relative
% Difference: 8.1 8.1 8.0 7.7

Quality Assurance Statement: All standard operating procedures and qguality control requirements have been met.

SEQUOlA ANALYTICAL % Flecovery: Conc. ot M.S. - Cenc. of Sampie x 100
Spike Conc. Added
KI/LL Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
B;orn A. Bjorkma {Conc. of M.B. "+ Conc. of M.S.D.} / 2
Project Manager 1062781.APS <5>



 Applied GeoSystems
+4191 €. Power inn Rd. Matrix Descript:  Air Received: .Jun 19, 1991
“Sacramento, CA 95826 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 21, 1991:
: Attention: Joel Coffman First Sampie #:  106-2785

SEQUCIA ANALYTICAL

680 Chesapeake Drive » Redwood City. CA 94083 -
{415) 364-9600 « FAX (415) 364-9233

Client Project ID: Arco, #0601, #68034.05 Sampled:  Jun 18, 199

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P, Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/m? mg/m? mg,/m? mg/m? mg/m?
106-2785 #68034.05-A8. 5 9,500 100 82 54 40
Detection Limits: 2,400 24 24 24 24

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasociine standard.
Anaiytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and /or other factors
required additionai sample dilution. detection limits for this sample have heen raised.

SEQUOIA ANALYTICAL

g joo-

Project Manager 1062781.APS <4>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063
(415) 364-9600 « FAX (415) 364-9233

pp y lient Pr ectiD:  Arco, #0601, #69034.05 Sampled: Jun 18, 199
- 4191 E. Power Inn Rd. Matrix Descript:  Air Received:  Jun 18, 1891
- Sacramento, CA 95826 Analysis Method: EPA 5030,/8015/8020 Analyzed: Jun 21, 1991
ttention: Joel Coffman First Sampie #:  106-2784 :

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/m? mg/m# mg/m? mg/m? mg/m?
106-2784 #69034.05-A8, 4 930 87 74 9.7 50
Detection Limits: 150 1.5 1.5 1.5 1.5

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and/or other factors
required additional sample dilution, detection Jimits for this sample have been raised.

SEQUOIA ANALYTICAL

UG

Bjorn A. Bjerkman
Project Manager 1062781.APS <3>



o SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-9233

pplied GeoSystems Client Project ID:  Arco, #0601, #68034.05 Sampled: Jun 18, 1991
4191 E. Power Inn Rd. Matrix Descript:  Air Received: Jun 19, 1991:
::Sacramento, CA 95826 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 21, 1991
:Attention: Joel Coffman i ed:  Jun 21

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sampie Sampie Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/m? mg/m? mg/m*  mg/m®  mg/m?
106-2783 #69034.05-AS, 3 30,000 2,100 600 N.D. N.D.
Detection Limits: 12,000 120 120 120 120

Low to Medium Boiling Point Hydrocarbons are gquantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and Jor other factors
required additional sample dilution, detection fimits for this sampie have been raised.

SEQUOIA ANALYTICAL

Bjomn A. Bjogn/:/
Project Manager 1062781.APS <2>




4191 E. Power Inn Rd.
. Sacramento, CA 95826

SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City. CA 940863
{415) 364-9600 » FAX (415) 364-08233

Arco, #0601, #69034.05 Sampled:
Air Received:
EPA 5030/8015,/8020 Analyzed:
106-2781

Client Project 1D:
Matrix Descript:

Analysis Method:
First Sample #:

ttention: Joel Coffman

Jun 18, 1991
Jun 19, 1991
Jun 21, 1991 ¢

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sampie Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/m? mg/m? mg/m? mg/m? mg/m?
106-2781 #69034.05-AS, 1 76.000 5,500 1,200 79 130
106-2782 #69034.05-AS, 2 24,000 1,200 170 N.D. N.D.
Detection Limits: 4,800 48 48 48 48

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and /or other factors
requited additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

Bjorn A. Biﬁkma

Project Manager

1062781.APS <1>




APPENDIX F
SIEVE ANALYSIS REPORT

e



R " o i

Johnson Flitration Systems Inc.

mmrnmm!ln@armmTﬂ ﬂﬁCEﬂVED
P O. Box 64118 = SI. Paul. Minnesota 55164-0118
§12-636-3200 » 1-800-VEE-WIRE « FAX 612-636-3132 JUN 2 = 1991
o

APPUED GEOSYSTEMS
SAN JOSE BRANCH

June 21, 1991

Joel Coffman

Applied GeoSystems Inc.

3315 Almaden Expressway Suite 34
San Jose, CA 95118

Mr. Coffman

All of the samples that you sent us for job ARCO SS#
601 ,AGS 69034.04 were clay . We recommend you try a 16 slot

(0.016in) screen with Monteray 20 sand.
Sini2§81 .
dﬁ?;ﬁzgﬁgad

Bill Schater



