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Phone:' 1408j 264-772:l
FAX: (408) 264-2435

- REPORT
SUBSURFACE ENVIRONMENIAL INVESTIGATION

at
ARCO Station 2162

15 135 Hesperian Boulevard
San leandro, Califomia

INTRODUCIION

At the request of ARCO Products Cornpany (ARCO), RESNA Industries Inc. (RESNA)
performed a subsurface environmental investigation at ARCO Station 2162, located at 15135
Hesperian Boulevard in San l-eandro, California. This investigation was initiated in
response to petroleum hydrocarbons encountered in the soil during a preliminary tank
replacement assessment conducted by Roux Associates (Roux), of Concord, California
(Roux, August 28, 1991). The objectives of this subsurface environmental investigationwere
to evaluate the extent of gasoline hydrocarbon-impacted soil and groundwater onsite, and
to evaluate the groundwater gradient and flow direction beneath the site.

The work performed for this investigation included: drilling four soil borings; collecting and
describing soil samples from the borings; installing and developing four 4-inch diameter
groundwater monitoring wells in the borings; submitting selected soil samples for laboratory
and sieve analysis; measuring depth-to-water (DTW) levels; sampling groundwater
monitoring wells and submitting samples for laboratory analysis; surveying wellhead
elevations; and preparing this report which summarizes field procedures, results, and
conclusions. This work was performed as outlined in RESNA's Work Plan for Subsurface
Investigation (RESNA JuIy 7, 1992).
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Subsurface Environmental Investigation
ARCO Station 2162,, San l*andrq California

SITE DESCRIPIION AND BACKGROI]I{D

General

ARCO Station 2162 is at operating auto repair and self-service gasoline station located in

a residential area on the southwestern comer of the intersection of Hesperian Boulevard

and Ruth Court in San Leandro. California The location of the site is shown on the Site

Vicinity Map, Plate 1. The site is approximately 30 feet above mean sea level (msl), on a

predominantly flat concrete- and asphalt-coveled lot, which slopes gently (less than 1

percent) toward the southwest (u.s. Geological suwey, 1968). In December 1991, one

6,00Ggallon steel gasoline underground storage tank (usT), two S,00Ggallon steel USTs,

and one 12,00Ggatlon fiberglass usT (T1 through T4) were removed and replaced with four

10,000-gallon double-walled fiberglass USTs at the subject site, Product delivery lines were

also removed and replaced with double-walled product delivery lines. A 56GgaIIon

underground waste-oil-storage taDk was also removed and replaced with a 60Ggallon

underground waste-oil-storage tank during the same period. The locations of the newly

installed tani<s and other pertinent facilities at the site are shown oa 1le $gaslalized Site

Pla.n, Plate 2.

Reeional Geolory and Hvdrogeologv

The subject site is located on the East Bay Plaia an area of generally low relief lyiry

between the San Francisco Bay to the west and the hills of the Diablo Range to the east'

The eastern boundary of the plain in the San Irandro area is marked by the active Hayuvard

Faulr, which is located along the base of the Diablo Rnnge escalPment. The Hayward Fauit

is a well recognized groundwater barrier which locally inituences groundwater flow near the

base of the hills (Maslonkowski, 1984).

The East Bay Plain is underlain by about 1,000 feet. of unconsolidated Quaternary

sediments, consisting mostly of sand and silt deposited by alluvial systems, and clay and silt

deposited in shoreline and estuarine environments. The alluvial deposits consist of large

coalescing fans (cones) formed by debris transported by streams and creeics that drained

from the Diablo Range (Hickenbottom and Muir, 1988). The soils in the vicinity of the
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subject site have been m:pped as younger alluvium deposits of The San lrandro Cone
(Maslonkowski, 1984) and consist of unconsolidated clay, silt sand and gravel (Helley, et
al., 1979).

Recharge to the groundwater in the a.rea occurs mainly as a result of direct precipitation
that falls on the plain and tle adjacent hills. Water reaches the gtoundwater reservoir
through seepage from streams, infil11a1is1 through the soil, and subsurface inflow ftom
adjacent areas and bedrock units.

PR.EVIOUS WORK

Preliminar.v Tank Replacement Assessment

A prelininary tark replacement assessment was conducted at the site by Roux on June 5,
1991 (Roua August 28, 1991). This investigation included drilling and 5ampling five soil
borings (B-1, B1A through B4) and drilling and sampling two borings prior to installing
vapor extraction wells (VW-1 and VW-2). Soil samples collected from tle borings were
monitored with an organic vapor meter (OVM) and selected soil samples were submitted
to a State-certified laboratory for analysis under Chain of Custody protocol. The locations
of the borings and vapor wells are shown on Plate 2.

The soil borings were drilled to total depths between 9th alord 15 feet and the vapor
extraction wells VW-l. and VW-2 were installed at a depth of 9 feet. Soil encountered in

the borings consisted of interbedded silt atrd silty clay from ground surface to depths

between 7 and 9 feet. A sarxd and gravel unit was encoutrtered beneath the silt and clay
unit. Groundwater was encountered in the borings at depths between 9 and 10 feet. A silt
unit underlying the sand and gravel unit was encourtered in boring B4 at a depth of 13 feet
(Rou4 August 28, 1991).

Analytical results of a soil sample collected from boring B-1, located in the talk pit,

indicated nondetectable total petroleum hydrocarbons as gasoline (TPHg)(less than 1.0 part

per million [ppm]) and benzene, toluene, ethylbenzenE and totalrylenes @TEX) (less than
0.0050 ppm). Analytical results of soil samples collected from boring 84, located in the
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tank pit, indicated concetrtratiotrs of 2,400 ppm TPH& 17 ppm benzene, 62 ppm toluene,

41 ppm ethylbenzene, arld 260 ppm total xylenes at a depth of71/z feet. Analytical results

of soil samples collected ftom boring B-3, located directly southwest of the former USTs,

indicated concentrations of 1,400 ppm TPHg, 2.5 ppm benzene, 4.4 ppm toluene, 29 ppm

ethylberzene, and 190 ppm total rylenes at a depth of'lth teet. TPHg and BTEX were

detected in soil samples collected from boring vw-l, Iocated south of the pump islands' and

in boring B-1A, located northeast of the former USTs at concentrations up to 100 ppm

TPHg and 7,6 ppm total rylenes at depths of Th atd 9 feet, just above first-encountered

groundwater. Laboratory analytical data oi soil samPles fton borings B'1, B-1A through B4

and wv-1 are shown in Table 1, cumulative Results of Iaboratory Analyses of soil

Samples. No soil samples were analyzed from VW-2.

Limited Soil P erforrnance Test

A "limited soil performance test" (Ij!IrT) was performed onsite on Jure 6, 199I, by Roux

(Roux, August 28, 1991). The ISPT was performed to evaluate the efEciency and

practicaiity of vapor extraction as a soil ald groundv/ater remediation altenative and to

evaluate the most appropriate off-gas treatment alternative. During the ISPT, vapor

extraction well VW-1 was used as the extraction well and well VW-2 was used as the

observation well. No air samples were taken during the ISPT'

Based on the results of their ISPT, Roux evaluated the radius of vacuum impact to be less

than 20 feet at a flow rate of 260 cubic feet per hour or 3,6 cubic feet per minute (cFM).

No inlluence was recorded in vapol extraction well VW-2 after 70 minutes. Roux concluded

that at the screened depth of the vapor extraction wells, the silty clays beneatb the site are

not amenable to vapor exffaction remediation te'hniques.

Underground Storase Tank Removal ard Replacement

The former gasoline and waste-oil USTs, and product lines were rernoved and replaced

between December 1991 and February 199 (Rou:q July 7, L992). The locations of the

former UST and product line excavations are shown on Plate 2.
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Soil samples were collected from the tank pit side walls and beneath the product delivery
lines and analyzed for TPHg and BTEX. Except for sample L5, most of the seven product
line trench bottom samples (L1 through L7) contained TPHg concentrations less than 20
ppm s"mple L5 contained a TPHg concentration of 110 ppm at a depth of 3 feet. Sidewall
samples in the former tank pit excavation (SW-l tbrough SW-5) contained TPHg
corcentrations rangry from 140 ppm (SW-2) otr the southwest sidewall at a depth of 10
feet, to L,000 ppm (SW-5) in the northeast sidewall at a depth of 10 feet. One soil sample
(WO-l) was obtained at a depth of approximately 10 feet beneath tle former waste-oil tank
and analyzed for TPHg and total petroleum hydrocarbons as diesel (TPHd), BTE{ volatile
orgqnis serrtrunds (VOG), total oil and grease (TOG), and The Waste Extraction Test
(WET) for cadmium (Cd), chromium (Cr), lead (Pb), nickel (Ni), arrd zinc (Zn) as described
in the Calfornia Administrative Code, Title 22, The analytical resulr of the sample WO-1
indicated concentrations of TPHg at 310 ppm, TPHd at 360 pp4 total BTEX at 17.48 ppn,
TOG at 270 ppm, and WET constituents Cr at 49 ppq Pb at 5.2 ppm, Ni at 59 ppm, and
Zt at 58 ppm. VOCs and Cd were nondetectable.

As part of the tank replacement activities, pipiry for use in possible future remediation
systems was aiso installed at the site.

FIELD WORK

Drilling

Weil Construction Permit No, 92436 was acquired from the Alameda County Flood Control
and Water Conservation Districg Zone 7 (ACFCWCD) prior to drilling at the site. A copy
of the perrnit is included in Appendix A, Permits. Field worl< at tle site was conducted in
accordance with RESNA s field protocol and the Site Safety Plan (RESNA September 6,
1992). A surmary of the field methods used by RESNA is induded in Appendix B, Field
Methods.

On September 8, 1992, a RESNA environmental ssi€ntist rvas at thc site to obseree the
drilling of four onsite borings (B-5 thruugh B4). Borings B.5 tbrough B8 were drilled to
total depths between approximately LVLI? and2l feet tD evaluate the vertical aod lateral
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erteat of gasoline hydrocarbons in Eofl. Groundwater monitoring wells MW-l through MW-

4 were installed in borings B-5 tbrougb B-8, respectively, to evaluate the lateral extent of

gasoline hydrocarbons in groundwater beneath the site.

Soil Samnling and Description

A total of 16 soil samples were collested for descripiol and possible laboratory analltes

from the ground surface to the total deptb of the borhgs. A soil sample was collected fron

boring B-5 for vertical delineation from a silty clay perching layer below shallowest

groundwater. However, tle sample was lost and could not be analyzed. Soil samples were

described in accordance with the Unified Soil Classification System (Plate 3), and collected

at the depths as indicated on the I-ogs of Borings B.5 through B-8 (Plates 4 throueh 7).

Fieid measurements of organic vapors were monitored witl an organic vapor meter (OVM)

which provides older of mapitude field estimates of orgadc vapor content from selected

soil samples. The organic vapor measgremetrts are shown on the logs of boring in the

column labeled P.I.D. (photoionization detector). A summary of the sampling metlods used

is presented in Appendix B.

The earth materials enooutrtered dudng this investigation consisted primarily of silty clay

and clayey silt interbedded with a rilty sand to grryel. Graphic interpretations of the soil

stratigraphy encountered in the borings are shown on Geologic Cross Sections A-A', B-B',

and C-C' (Plates 9 through 11). The locations of these cross sections are shown on Plate

z.

Thnee lithologic uaits were encounterod et the $ite, Beneath a section of asphalt and

baseroc& covering the site, a clayey silt unit approrimately 6 feet thick was encountered-

Ihdsbiry th elErey *ih ms.a @ *ift ts q{-y.@
depths of ap'proximately I and 1&1/2 b€t The warer-bearing unit was underlain ty a silty

clay to clayey silt perching unit of unlnovrn thictness. .fudmtcc *as ftEt €lrcullri€Fed

ldthia the silty sand ffi gpPrcirxatag 10 ffid 11 fuf. The

@due to the absene of an upper confining layer and

the appa^rent drop of static water tevels belcnr measurcd initial water levels in most of the

coEpleted wells.
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Soil cuttin gs generated from the borings were temporarily stored along the western boundary

of the site and placed on and covered with plastic sheeti'g pending proper disposal'

Following completion of drilling on September 8, L9y2, four soil samples were collected

from the stockpile and submitted for compositing and laboratory analyses. The field

methods used to collect these samples are described in Appendix B.

Monitoring Well Construction and Develolrrnent

As previousiy mentioned, four groundwater monitoring we\ MW-l through MW4, were

constructed in borings B-5 through B-8, respectively. The wells were completed with 4-inch

diameter, Schedule 40, polyvinyl chloride (PVC) casing and screened with 4-inch diameter,

0.020 inch-wide machine-siotted PVC, Wcll casings were set in wells MW-1 and MW-2 to

a depth of 16 fee! in well MW-3 to a depth of 15 feet" and in well MW-4 to a depth of 18

feet. A complete description of field methods used is included in Appendix B.

The wells were developed on September 23,1992, to remove fine-grained sediments and to

allow better communication between the water-bearing zone and the groundwater

monitoring well. Development was performed by a RESNA Technician as described in

Appendix B.

Grounclwater Level Measurements and Samolinq

RESNA performed monitoring a.nd sampling at the site on September 30, L992, as a part

of this subsurface investigation, and EMCON Associates of SanJosg Califomia (EMCON)

performed monitoring and sampling at the site on October 16, 7992, in conjunction with

fourth quarter 1.992 groundwater monitoring. DuriDg both nonitorings, depth-to-water
(DTW) levels were neasured water samples were visually inspected for the presence of

floating produc! the wells were puge4 arrd water sanpies were collected for analysis. No

evidence of floating hydrocarbon product was observed in wells MW-1 through MW4 during

either monitoring. Groundwater monitoring data is presented in Table 2.
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I,ABORATORY ANALYTICAL MEIIIODS

Soil Samoles

Thirteen soil samples collected from borings B-5 through B-8 were analyzed by Sequoia

Analyrical l-aboratories of Redwood city, california (state of california Hazardous waste

Testing I:boratory Certification No. 1210) for TPHg and BTEX using Environmental

Protection Agency (EPA) Methods 5030/8015/8020. In addition, selected samples from

depths of 8% and 9 feet in boring B-5 and B{ respectiveiy, were analyzed by a geotechtdcal

laboratory (soil Foundation systems, Inc., of Fremont, california) for grein size distributiou

to obtain information for use in possible future recovery well construction. At the Iequest

of ARCO's contractor, Dillard Trucking Inc. of Byron, califomia' the four samples collected

from the soil stockpile were composited and analyzed by Sequoia Analytical for TPHg and

BTEXusing EPAMethods 5030/8015/8020, for corrosivity, ignitability' andreactivity (RCI),

and for lead by soiubility threshold limit concentration (STI-C)'

The soil samples were selected for laboratory analysis based on:

o I-ocationabovefint-encounteredgroundwater;

o I-ocation in a potential perching layer below fiIst-encountered groundwater;

o Areas where the presence of gasoline hydrocarbons was suspected;

Groundwater Samoles

Groundwater samples coilected from wells MW-1 through MW-4 were preserved as re quired

bytheapplicableanaiyt icalmethodanddeliveredwithchainofcustodyRecordsto
Sequoia Analytical for the September 30, 1992 sampling and analyzed for TPHg and BTEX

using EPA Methods 5030/8015/8020. The samples &om tle october 16, 1992 monitoring

were sent to columbia Analytical sewices, Inc., in san Jose, California (state of califomia

Hazardous waste Testing Laboratory certification No. 1462) atrd analyzed for TPHg and

BTEX using EPA Methods 5030/S020/California DHS LUFT Method'
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EVALUAIION OF GROTJNDWATER GRADIENT

on september 14, lgg2, the wellheads of the new groundwater monitoring wells MW-1

througb MW-4 were surveyed for top-of-casing (Toc) elevations to a local city of san

I-eandro Datum benctrmark by John E. Koch" Licensed Land Surveyor, of Oaklan4

Catifornia- The results of this wellhead slrvey axe induded in Appendix F, Wellhead

Suwey. Groundwater elevations for each well were calculated by subtracting DTW level

measurements ftom the TOC elevation The groundrrater gradient' as itrterpreted ftom the

september 30, and october L6, Lggz DT',W measurements, was approximately 0.01 with a

flow direction to the southwest as depicted otr Plates lI afi l2t Groundwater Gradient

Maps. The DTW measurements, TOC elevations, and calculated groundwater elevations

are Dresented in Table 2, Cumulative Groundwater Monitoring Data-

RESULTS OF TABORATORY ANALYSES

Soil

Results of laboratory analyses of soil samples ftom previously drilled borings and of the

thirteen soil sanples collected ftom borirys B-5 through F8 are sunmarized in Table 1'

Cumulative Resuits of Iiboratory Analyses of Soil Samples. Chain of Custody Records and

Lnboratory Analytical Reports of Soil Samples are included in Appendix C of this report'

Iaboratory results of soil sampl€s ftom these boringr indicated that the greatest

cotrcentrations of TPHg and BTEX werc at dePths of approdmately 10 to 11 feeg in the

capillary friage zone. A these depths concentrations of TPHg raryed from 5L ppm in B-8

located downgradient of the former USTS, to 550 ppm ia B{, loeated immediately adjacent

to and upgadient of the foroer USTsn and BTEX ranged from 0.056 ppm ethylbenzene in

B-8 to 48 ppm total xylenes in 8-6.

Iaboratory analytical data for boring B-7, located down- and slightly crossgradient of the

former USTs in the southeastern corner of the site, indicated nondetectable TPHg (less than

1.0 ppm) and BTEX (less than 0.0050 ppm) in all samples analyzed.
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ARCO Station 2162, Sar- I-eandro, California

Sieve analysis results of the selected samples analped from borings B-5 and B,-6 at depths

of 8% and 9 feet respectively, itrdicated that the soil was a silty clay. Gradation Test Results

of the sieve analyses are included in Appendix D'

Groundwater

Results of laboratory analyses of water samples from MW-1 tlrougb MW4 are presented

in Table 3, Cumulative Results of Iaboratory Analyses of Groundwater Samples. Chain of

Custody Records and I-aboratory Analytical Reports of Groundwater Samples are included

in Appendix E.

Laboratory analytical results of groundwater samples collected on September 30 and

October 16, 1992, from nonitoring wells MW-l, MW'l and MW4, indicated thaf weli

MW- t had the greatest concentrations of TPH9 located lelatively crossgradient; well MW4

had the greatest concentrations of benzeng located roughly downgradient; and well MW-2

had the greatest concentrations of toluene, ethylberzene, and total rylenes, located

upgradient of the former USTs.

I-aboratory analytical reports for samples collected on both September 30, ad October 16'

1.992, from well IvM-3, located downgradient to slightly crossgradient of the former USTs,

indicated nondetectable TPHg (less than 50 ppb) and BTEX (<0.50 ppb).

Stockoiled Soil Cuttings

Resuls of laboratory analyses of the composited stockpile soil samples indicated 11 ppm

TPHg, 0.52 ppm ethylbenzene, 0.12 ppm total xylenes, a pH of 8.4' igdtability of > L00 '

c, no reactivities, and 0.11 ppm lead. The results of composite soil samples analyses are

included in Table 1. Tlre soil stockpile was removed on September 22, 19y2, by ARCO's

confactor.

10
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CONCLUSIONS

Based on the results of this and previous environmeatal investigations, RESNA concludes

the following:

o The majority of gasoline hydrocarbons in thc soil at thc site appear to be located in

fhe capillary ftinge zone above first encountered grouldwater the norlhern portion

of the site, in the vicinity of, and crossgradient ftom, the forner usTs. The greatest

impacts are at approximate deptbs of.5 to 7y2 feet as indicated by the presence of

TPHg and BTEX in borings B-5 and 8-6 and in prwiously drilled borings 81 througb

84, in the vicinity of ttre former USTs.

o Gasoline hydrocarbors appear to have been laterally delincated in the soil to less

rhan 1.0 ppm TPHg and less than 0.0050 ppn BTEX in the vicinity of boring B-7,

located in the southeastern corner of the site'

o Gasoline hydrocarbons appear to have been vertically delineated in the soil to less

than 1.0 ppn TPHg in the vadose zone (at depths between 0 and 5 feet) and in the

aquitard underlying the watef bearing zone (at deptls between L6Vz axld lSvzfeet)

in the vicinity of borings 86 through B-8. Gasoline hjfdrocarbms appear to have

been vertically delineated in the vadose zone in boring B-5 to less tlan 1 ppm TPIIg.

A soil sample collected from a silty clay perchitrg layer below the shallow water'

bearing unit from boring B-5 was lost and could not be aualyzed. However, the lack

of odor and a zero ovM reading (subjective widence) from a moist silty sand layer

situated directly above the perching layer (see Platc 4, Ing of Boring B-5/MW-1)

suggests that gasoline hydrocarbons may not have impacted the aquitard underlying

the water bearing zone.

o First groutrdwater rpas encountercdbeneath the site at ilepths betrreen approximately

10 and 11 feet in wells Mw-l througb Ir'{.$/.4. The gloundwater gradient was

es imared to be approximately 0.01, with a llow direction to the southwest.
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The higbest concetrtratio1s of gEsolinc brOrocarbons in the shallowest groundwat€r

beneath the site appear to be in tbe northernportim ofthe siter h the vicinity of, the

former usTs, as indicated by the presence of TPHg and BTEX in wells MW-1 and

MW-2. Lesser concertratiols appear in the groundwater in well MW4, located in

the southwestern corner of the site downgradient of the former USTs'

Gasoline hydrocarbons in groundwater appear to have been delineated to less than

50 ppb TPHg aad less than 0.50 ppb BTEX in monitoring well MW-3, located in the

southeastertr comer of the site crossgradient of the former USTs'

REPORT DISIRIBUflON

RESNA recom.mends that copies of this report be setrt to the following agencies:

Mr, John Jang
Regional Water Quality Cotrtrol Board

San Francisco BaY Region
2101 Webster Street, Suite 500

Oakland California 94612

Mr. Rob Weston
Alameda County Health Care Senrices Agency

Deoartment of Elvironmental Health
80 Swan WaY, Roon 200

OaHand California 94621

Mr. Mike Bakaldin
City of Satr I-eandro Fire Department

Hazardous Materials Division
835 East 14th Street

San Irandro, Califomia 94577
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LIMITATIONS

This report was prepared in accordance witl generally accepted standards of environmental

geoiogical practice in califomia at the time this investigation was performed' This

investigation was conducted solely fol' the purpose of evaluating environmental conditions

of the soil and groundwater with respect to gasoline'related hydrocarbons at the site' No

soil engineering or geotechnical references are implied or should be hferred. Evaluation

of the geologic conditions at the site for the purpose of this assessment is made from a

limilgd rnrlsl of observation points. Subsurface conditions may vary away from the data

points available,
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UN]FIED SOIL CLASSIFICATION SYSTEM

MAIOR DTVISION LTR DESCRIPTION MNOR DIVISION L t i { DESCRIPTION

COARSE-
GRAINED

SOILS

G RAVEL
AND

GMVELLY
SOILS

GW
Well-groded grovels or
grovel-sond mittures,
l i t t le or no f ines.

FiNE_
GRAINED

SOILS

SILTS
AND
CLAYS
LL<50

ML
Inorgonic silts ond very
fine 3onds, rock flour,
silty o. cloyey fine sonds,
or cloyey silb with sllght
plosiicity.

GP
Poorly-groded grovels or
grovel-sond mixtures,
l i t t le or no f ines.

CL
Inorgonic cloys of low to
medium plosticity, grovelly
cloys, sondy cloys, silty
cloys. leqn clays.GM Silty grovels, grovc-sond-

si l t  mixtures.

Cloyey grovel, grovel-sond
-cloy mjrtures. OL Orgonic silts and orgonic

si l t-cloys of iow plostici ty.

SAND
AND

SANDY
SOILS

SW
rvel l-groded sond or
grovel ly sonds, l i t t le or

AND
CLAYS
LL>50

MH
lnorgonic si l ts, micoceous
or diotomoceous f ine
sondy or salty soi ls,
elost ic si l ts.

SP
Poorly-groded sonds or
grovel ly sonds, l i t t ie or
no f ines.

CH lnorgonic cloys of high
plostcity, lot cloys.

st/ Silty sonds, sond-si i t
rnixtuaes. OH

oroonic clovs of medium
to'high plo;t ici ty, orgonic
silts.

SC Cloyey sonds, sono-cloy
mixtures.

HIGHLY ORGANIC SOILS PT Peot ond other highly
orgonic soils.

I
I
fr
:

DeDth through which
sompler  i s  d r iven

Relotively undisturbed
somple

No sompie Tecovered

Stotic woter ievel
observed in well/borinq

Initiol woter level
observed in boring

Somple  n  umber

V
=

5 -  t u

F.r-il
lil::r:.,i

I
rv]
[l

ffi
ft
L_l

fl

P.r.D.

8LOW5 REPRESENT THE NUMAER OF SLOIVS OF A 140-POUND HAMMER
FALLING JO INCHES TO DRTVE THE SAMPLER THROUGH EqCH 6INCHES
OF AN 1A-INCH PENETRATION.

GRAOATIONAL AND INFERRED CONTACT LINES SEPARATINC UNITS ON IHE
LOG REPRESENT AFPROXIMATE EOUNDARIES ONLY. ACTUAL BOUNDARIES
MAY BE GRADUAL. LOGS REPRESENT SUBSURFACE CONDITIONS.AT THE
BORING LOCATION AT THE ]IME OF DRILLING ONLY,

Sond pock

Bentonite

Neot  cement

Coved notive soil

Elonk PVC

Mochine-slotted PVC

Photoionizotion detector

UNIFIED SOIL CLASSIFICATION SYS
AI.ID SYMBOL KEY

ARCO Stallon 2162
15135 Hesperlan Boulovard

San Leandro, Callfornla
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Depih of  bor ingi  18-1/2 feer Diomeier of  bor ing: '12 inches DoIe dr i l led: 09/Oa/92

Well  depih:  16 feet Mcter iol  lype: Sch 40 PVC Cosing diometer:--  1- |9!e:-

Screen intervol ;  8 to 16 feet Fi l ier  pock: #J Sond Slol  s ize:0.020-inch

Dri l l ino Comoonv: Exolorot ion GeoServices Dri l ler :  John ond Dennis

Melhod Used: Hol low-Siem Auger Fiely '7 Geologisi :  Lou Leet

Signoture of  Regisiered Professionol:  V//---==--
Regis t ro i ion *o. , r r "  roUW

t ' I  No.  l - j ' " ' - ' l coae l  lCons i . l

l l  |  |  |  Asono , t - coue red  su r foce .  I  i
; - i  | |  |  f - - -  t " -  Aspho t  ( a  i ncnes )  n - -F l

I  I  I  I  I  |  ]  Sonoy grovel ,  f ine to coorse grcvel ,  fne- io coorse- t l  t l
I  .  I  I  I  I  I  q ro ined  sond ,  b rown ,  domp,  med ium dense ;  she i i  f "1  l " i
r'1 ili tr
|  |  I  I  i  ]  |  Ctoyey si l t  wi th sono, f ine- to meoium-groineo sond, FJ F" l

|- - ]^ - l I I |  ]  
o'cct<' domp' medium prosticitv' very stirr 

l" l  t"J,'-"=!:'ei i f I.  6 . .1 14'81 |  |,", |l l l ltll
L"l I I L ', __l t, l
I 

- 
l=-"ll il ,2 I "' | '""0'n.:'i*-illll,":'Y;'J'11;.ll fr"i;i;"nJlJ;'oo,lh13n,, I F] I'  l _  _ H . ' J i - - - l  

r  s t i f f :  n r r \ a r F +  ^ ' r ^ + i  f  1 1  |-  ru l5-  ut  
l  

' 'o  
Ev ]  wote '  o t  ro-1/2 feet .  I  t ]  l

] ] Hrl t l==l Lo.,.o-or". lt i l
f ,z. l  l+Xl i  I  l l - l l|  

- i  
l - l l  9 l  |  |  rF ' ,  l

I Hit I I ltlI
l . o_  [ ]1 l  |  '  l , L . l  l
I  I  H - . ]  1 l  lSMl  S i l t y  sond  w i th  g rove t ,  f i ne -  to  med ium-gro ined  sond .  IF I ' ,1
i  I  H i l  I  i  

i i ne  to  coorse  s rove l .  b rown,  mo is t ,  med ium 0" " . "  
i  t ]  i

f'ul Hil ol I 
-

l t Htl--r
I  I  I l l  |  |  

Toro oepth = 18-1/2 feet .  
|  |

I'ol lil | | I I
lllllllll

Fga*a
Etazrtr,gcl
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Dep ih  o f r i n g :  1 8 - 1 / 2  f e e t

1 6  f e e t

Diome ie r  o f

Moier iol  type

borin g

Sch

12 inches Dote dr i l led: 09/08/92

We l l  d  e  p th : 40 PVC Cosin g dio met"r'__j_in:!::

Screen iniervo l : 8  t o  1 6  f e e t Fi l ler  oock: #3 Sond Slot  s ize:0.020-inch

Dr i l l i n  g  Compony :

Me ihod  Used :

Explorot ion GeoServ ices Dri l len John and Dennis

Hoi low-Stem Auger Geologis i : Lou Leet

Signoiure of  Regisiered Professionol:

Regisiroi ion No.

)ep i f Somp le
N o .

]
o
co

P. t .D.USCS
Code

Desc r ipt ion We l l
o nsi ,

t

0

2

s-5

8

1 0

1 ?

l .-o

] = , ;

|  1+

-  t o

-  1 0

- 24

s -17

7

' , 2

; l
rh l  s8' " - l

i 1203 .

ill
/ . t  I
, l  0 |

'll
Et  I
5 t  I

Fl t

Asphol t -ccverec i  sur foce.
Asphoi t  (4  inches) .
Sondy grovel ,  medium to coorse grovel ,  meoium- to

coorse-gro ined sond,  brown.  domp, medium dense:
o loss f  rooments:  boserock.

Cloyey silt, brown, dcmp, medium plosticity, stiff.

GW e 1  l e' v l  P !
v l  l e' q  P !
e J  l v' e l  

P !
v l  l q' e l  

P !
v l  l e

It

M L

s [,1
-V
: -

S i l ty  scnd,  f  ine-9ro ined,  brown,
dense; obvious odor.

f  a l n r  a h a n a a  l a  a r a ' ,

moist  to medium . . . "1  f . . :
' r i  l  I

: : .1  t : r
:  I  t :

r:ll- -{.:.

' r ' r ' 1
' ' : .1 -  {  . .
.  . . t  I .  .

::''L -'].,I:

. : : l  I .1 . :
:1 : t  I . :r : lL  J : :
: l l L l l : :

s t'/ Si l ty  sond wi ih  c loy,  f ine-gro ined,  moist ,  loose.

Sond wi th s i l t ,  f ine-
medlum dense.

to coorse-gro ined, brown, wet,

S P - S Clcyey silt with sond, fine- to
domp, medium plos i ic i ty ,

medium-gro ined,  brown,
stiff.

S i l ty  c loy,  dork brown,  domp, medium to h igh p lost ic i ty ,
stiff.

l o l o r  o e p t n  :  t 6 - t / l  t e e t .

F4A8Age,f,EErrDc)
Working t@ Restwe Natuoe

LoG 0F BORTNG B-6IMW-2
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15135 Hesoer ion Bo u  levo rd
Son Leondro,  C o l i fo  rn  io
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D e o i h  o f  b o r i n q :  1 9  f e e r

Wel l  dep th :

Screen intervol : 8  t o  1 5  f e e i

Dr i l l i n  g  Compcny :

Mernod  Used :

bo r ing :  12  i nches

Sch 40 PVC

dri|e& 09/08/92

diometer:  4 inches
D iome ie r  o f

Moier io I  type:

Dote

Co  s in  g

Explorot ion GeoServ ices Dri l le r :

F i l l e  r  pock : f3  Sond S l o l  s i z e : 0 . 0 2 0 - i n c h

John ond Denn is

Ho l low-Stem Auq e ! -

Signolure of  Reg is iered

Reg is t ro i i on  No . :

P ro fess iono l l

c tG  1463

) e  p i l Somp le
No .

-
o

@
P.  t .  D . USCS

Code
Descr ipi ion W e l l

o n s l .

I
t
I

i

t
l
:
I

t :i

i o

, : ]

s-5

s -7 .5

s- r 0

s-  r  6 .5

E
ijm
t
H]
H
:

FHm

ffi
ffi
ffi
il
ffi

5
7
l 1

5
5
1 0
5
6
5
5
6
7

1 0
6
6
5
1
4
3
J
5
J
4
6
7
r0
1 )

Aspho l t -covered sur foce .

0

0

0

0

0

0

0

o

- -_  Asphot t  (4  inches)
5 M

Si l ty sond,  f ine-  to  medium-gro ined,  brown,  domP,
m e d i u m  d e n s e .

ML

V

moist ,  medium plost ic i ty ,  very s t i f f .Cloyey silt, b loc l ( ,

brown ot  5-1 /2  feef .C o l o r  c  h o n g e io

> s r  r u  w , ( '  I  r , v l ,

moist ,  medium dense.
Silty sonci ,  f ine-  to  medium-gro lned,  brown,  ' r .e t ,  mediurr

d e n s e .

5M

S M t /  o e n s e .
'  

/  S,andy s i l t  wi th  c loy,  f  ine-gro ined,  brown,  wst ,  low p los-
/  |  c l t v ,  s t r l l .S M
. ' -  S i l tv  sond.  f ine-oro ined.  orown,  very moist ,  loose

medium st i f f .

/  meo rum oense.

M L

SM p ,
low o lost ic i tv .  verv s t i f f .

Toto l  depth  =  19  fee t .

LOG OF BORING B-7/ lv tW-5 '

ARCO Sio t ion 21 62
1 51 35 Hesper ion Boulevord

Son Leondro.  Co l i f  o rn io
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Depih of  bor ing: 21 feei D iomete r  o f

Moier io I  iype

borin g

Sch

12 inches Dote drilled: 09/08/92

dio meter:  4 inchesI Wel l  d  e  p ih : 1 8  f e e t 40 PVC Cos ing

Screen inlervol :
'10 to  18 feet F i l i e r  pock : fJ Sond S lo i  s i ze :0 .020 - inch

T D r i l l i ng  Compony :

Me lhod  Used :

Exp loro t ion  GeoServ ices Dri l ler : donn ond Dennis

Hol low-Stem Auqer t  r e t Lou Leet

Signolure of  Regisiered Professionol;

Reg is i ro i i on  No . :  CEG 1463

) e  p i f Somp le
N o .

;

co
P. l .D . USCS

Code
Descr ipi ion We l l

l ons t .

l,
f.
l,
L,o

l,^l
,al,.J

s-5

s-  9 .5

> - t l

s -11 .5

I-'l

I 7

1 7

3
7
8
3
+
7
J
3
J
3
3
3
?
J
10
J
7
I

Aspho l t -covered sur foce .

0

I J

o

sonoi eiouer, iin; to 
"o@o.""-groined sond,  brown,  domp, medium dense;  g loss

GW

ML f  rdgments :  boserock .

Clcyey silt, brown, cjomp,
stiff,

Color  chonge to b lock.

low to  medium piost ic i ty ,  very

S M

g:
Siliy sond

brown,
vo id .

Odor.

wiih cloy, fine-
moist to very

to medium-gro ined sond,
moist .  medium dense:  root le t

GP -GI / Sondy grovel with silt, fine to coorse grovei, fine- to
coorse-oroineci sond- dork brown. w€t- loose-

S M Silty sond, fine-groined, brown, very moist.

--Wit h c toy.

I
Silty sonci, fine- to coorse-groined, very moist, meciium

oense.

Cloyey silt, dork qroy-brown, domp, medium plosticity,
very stiff.

Tn*nl  . , lanth :  )1 tcel

g€Fga
-EEYfr

Wortking 0@ R@r8@re Na[G4re
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TABLB 1
CUMUIATTVE RES|JITS OF IAEORATORY A}'IALYSES

OF SOIL SAMPLEII
ARCO Sbtion 2162

15135 Hc.9.ri.! Bo ev.nt
Saa ll'ndto, C.lifornh

Cagc 1 of 3)

SaInplc
Number TPHg Bcnzcac Toh.nc

Bthy'-
bcnzalc

Tot l
Xy'ctr€6

I
t
I
I
I

Jure 1991
Borines
SB1-5
$B1A-7J
$B2J
9829
gB3-4

&B}7J
SB4-lJ
9B+?5
s-!'lff1{
$!'r#1-9

Deaenber 1991
Tank Pit Sidcwall
SW-l at 9
SW-2 at 10
SW-3 at 10
SW4 at 10
SWJ at 10

Wast€-oil Sidesall
WO-1 at 10

< 1.0
4X

<1.0

1,4m
<1,0

2,400
2a

1m

<0.{n50
0.14

< 0.m50
< 0.m50

o.ga
25
0.025

t7
0.ct3
o{8

< 0.fr80
0.10
026
0.47

0.7t

<0.fl50
0.vJ

<0.m50
<0.m50

O.UE
,t.4
0.013

62
0.0073
1,4

< 0.0050
Ll

<0.0050
< 0.(n50

0.16
29
0.065

0.079
2.7

0.016

<0.018
<0.0@

1.1
1ql

0.M2
zfr

0.055
4.1

0.,1{)
031
0.11
7.1

- vn
140
150
610

1,000I

3J
3.0

11

8.4

m

t Samplc
Numbcr TOG VOC8

59< ?19T 360 ND )aWO-1 at l0

I Samplc
Numbcr TPHg Bcrzcoc Tducne

Ethy'-
bcnzcnc

Total
Xrtctrcs

110
130
m
2t

5.0

15
036

a' ,

9
0.91
0.11

0.96
5.6
036
0gn

1,300
1,000

200
86

t
I

D€cembcr 1991
Soil Sto.kpilr
c$1
c$2
c93
c,94

See not6 on pagc 3 o{ 3

I
I
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I
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TAII.E 1
CI,JMTJIATIVB RESI'LTS OF IAEOBATORY A}'{ALYSES

OF SOIL SAMPI.ES
AR@ Sirtitd I5a

tltl3:t Hc.Pctiu Boslc!.ud
S.tt lAndro, C.lifollir

(Prge 2 of 3)

Sadple
Numbei TPHg

Erhf-
brlzctrc

Total
XylcncsI

I
I
I

I

I
I

c$5
cs{
c.97
csj
c99
cs10

Januaff 1992
Soil Stockpile
c911
cs12
c913

Fcbruarv 1992
Product Lincs
L 1 a t 3
L2 at 35
I-3 aa 3
I A a t 3
L 5 a t 3

W at4

September 1992
Borinqs

. s-45-85
rA{D- | s1GB5

s.tB6
M^) -Z 91(L86

$17-86

95-87
WLD -3 S1GB7

s16.!87

4.E

7.9
13

024

0.95
0.16
0.82

100
140
110
2m
54
480

0.14
0.(B:l
ND
o.r2
ND
o.4

<0.m50
0.82

<0.0050
0.ux'3
0.65
1.0
0a

<o.flm
<0.0(50

<0.m50
07,

<0.m50

<o.fim
< o.dtfl)
<0.fl80

0zl
0.(B5
o@
0.1
ND
036

0.65
0.47
0.s11
022
ND
3.8

<0.m50
021

<0.m50
< 0.0tr50

0.9tt
035

<0.m50
0.,16

<0.m50
10

< 00050

< 0.0050
<0,0M
<0.m50

I
I

0.18
0.016
0.n

ND
0.0tt
0.065

0.11
0.016
0.02t

51

<1.0
4.4
< 1,0
<1.0
110
16
t2

< 1.0
100

< 1.0
55n
< 1.0

< 1.0
< 1.0
< 1.0

<0.m50
0.ott

< 0.fr80
0.(xn6
o17
0r0
0.0u

<om50
<{I00J0

<oqbo
13

<0.060

<0tlb0
<oJ(m
<0.qm

<o.my)
030

<0.m50
0.m9
0.14
4.0
0.u

<0.m50
,t8

<0.m50

< 0.m50
< 0,0050
< 0.m50

<0.(xF0
036

I

Ser not€s o! pagc 3 of 3
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TABLE 1
CUMUIATTYE RISIJITS OF I,ABORAIORY ANALYSES

OF SOIL SAMPLBS
ARCO St tio! 2162

1513S H..pcti$ Bdtf6|.td
S.! lr.!dto, C.lifotnh

(Page 3 of 3)

Samplc
Number TPHS

Ethyl-
bc[zctra Xlcncs

I < 1.0

5L
91

< 1.0I
$tB8
s9tElt

t'u n -.1 $11-88
$11_gB8
$18J.88

<0.qb0
<0.m50

0.18
Ll

<0.fi50

< 0.m50
< 0.m50
< 0.m50

0.11
<0,frm

<o.fi)5{l
<0.0{50
0.056
02

< 0.m50

<0.m50
<0.(n3)

0.11
0

<0.m50

I Etbyt- Tord
be&cnc XytcDc. pH I t PbBcDzcne Tolucne

Samplc
Number

I Septembcr 1992
Soil Stockpile
SP.O8{B A.D <0.0050 <0.0050 0J2 0.12 &4 >100 Nooc 0.11

I
I
I
I
I

A.U results ir partr per Dillioa @p''').
TPHg = 16L1*,-t"o. hydtffifton6 .s gatolinc.
I = lcditabilityh'C
R = Rcactivity to sulfidc' cyanide, o! natrt
Pb = lcad
<:Below the Eporting tidits of thc analytical mcthod.

Sample designatiors:
981-5
l t '
I '

sP4809 A-D
l l r - -
l -

SaDpl€ dcpth
Bodlg.oDobcr
SoiI ranplc

Samplc
Dat
Soil pitc ..dple

$tz.Bs
| '
l -

Boring luDbcr
Sanplc dcpth in fcct
Sdl s.6plc

I
I
T
I
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TABLE 2
CUMI,JIAITVE CROUNDUIATAR MOMTORINC DATA

AR@ stltio 2162
15t}5 Hc.p.tiu Bos!6,ud

s.n lAdt,q. C.lilonh
(P.fe 1 of 1)

I Wcll
Blcvatio!

Wcll

Datc
Dcpth to
Watcr

Watar
El6|rtbtr

Floating
Product

Nonc
Nonc

Noac
Nooc

Nonc
Notre

Nonc
None

msl
m5

m.&
mA7

fr.17

1924
19.06

10.68
10rg

9j'4
9.91

9,93
10.13

11.15
t t  t t

1 l  l oI
I
I
l

MW-1
09/!lez
r0/16/92

MW-2
oelfi/e2
10/t6/e2

MW-3
09 /30/92'to/L6/e2

Nf9V4
wlnln
rc/76/n

3038

3t)30

3039

I All me3suremeat3 h fect.
Well elel"tion daturd G mean scs lcwl. Datu6 i. City ol Srn lr|trdro - 1 Adj, NGVD.
Wells suflcj.rd by John Koch, Liccoscd Surv.)or, oa 9/14/

I
T
I
t

I

t

I
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I ALAMEDA COUNTY FLOOD CONTROL AND WATEH CONSEHVATION DISTRICT

I
t

5997 PARKSIDE DFIVE

lFdilmf TcllJ-rrj-TdFf

PLEASANTON, CALIFORNIA 94588 (415) 484-2600

PERI'IIT NUMBER
LOCAT ION NUMBER

PERM IT COND ITIONS

Ci rc led  Perml t  Requ l remsn is  App ly

GENERAL
l .  A  penr l i  app l l ce t lon  shou ld  be  sub.n l t ied  so  as  to

arrl le af the Zone 7 oltlca f l\€ days prlor to
proposed siari l ng d ate.

2 .  Subn l i  io  Zone 7  y l th ln  60  days  a f lo r  co .np lo t lon
ol ponnlffed vrork th6 orlglnal Dep6rtmont of
Wa+er Resourcas Wator }gll Drll lers Repor+ or
€ q u l v s l e n f  J o r  | r e l l  p r o J e c t s ,  o r  d r l l l l n g  l o g s
and locaflon sketch for geotechnlc8l proJ€c+s.

f .  Penn l t  l s  vo ld  l f  p roJec t  no t  begun r l ih ln  90
days of dpprova I date.

{ B.l W rER IELLS, l l ' lcluDlNG P IEZoi,ETERS
v L  Mln lmum sur face  sea l  ih lckness  is  two lnches  o f

c€.nant grou+ placed by iremle.
? .  Mln lmun sea l  depth  ls  50  fee+ fo r  mun lc ipa l  nnd

lndus t r la l  p€ l l s  o r  20  fee t  fo r  dc . rs i l c  6nd
l r r lga i lon  re l l s  un less  d  lesser  dgp lh  l s
speclal ly appro\,€d. Mlnlmum seal depih fo|.
mon l io r lng  rs l l s  l s  the  max lmum depth  prac t lcab lo
or 20 feei.

GEOTECHNIC L. Backfl l l  bore hole wlth ccmpac+od cui-
tlngs or h6avy ben+onl+e €nd upper +{o feel vrl+h cc.n-
paciod materlal. In arers oi knorn or suspected
conlamlnaflon, +r€mled cernant grout shall b€ us6d In
place of ccrnpact€d cuti lngs.
CATHoD lC. Fll l  hole above anode zon6 nlth concrsie
D laced bv tr€m le,

E. r.iELL DESTRUCTIoN. S€e affachod.

661e2 Sep 92

Itrr1p l]tFtaF I tcFt

a 1 t  ? 1LOCAT ION OF PROJECT

:'sI
Address

ICANT

c l t y  S A / - J , r 6 S E

r ia" AESruA I  &r n LLs}- f  l f ts / rua
)  -a , l -  L  E  E7 '  - .  - -  n , '

rt 
".'33lSA).fi&AENE$ N'{,}ri6h6 E)Xgi z t^.r - J :hL9

l tp  ?< r t  t r

#::":r:i::l"
Ca+hod lc Pro+ecflon

lfii.:il:'' _4 |l{ell Des+ruc+lon

;$i:'^"- *?::l,fi:,'L
l , {un lc  lp6  |  _  l r r lga t lon  _

3il:H#*tt' Arr Ro+ary -

Gso techn l ca l  I  nv6s t l ga t l on

Gen€ra I

Confdn I nat lon

otherylr ru I tDA/r$C,

C a b l e
Au9ar

Oih€r

LlcENsE No.  es*  7-  r l *  q  x&r,fr.-*
PROJECTS

Drl lf Hof e Dl anafar/p
Cas I ng 0ldne+er _{

.,;;:;^-:".,:::: '=
Number of Borl ngs

lrcta 
o temeter tn.

l n .

l n .

c .

n

Max lnum
D€p+h Jlg f+.
Numb€r jL

Max lmum
Depih

lST II4ATED STARTI[]G DATE

Approved

t2  |  989
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March 10, 1993
620L9.02

Subsurface Environmental Investigation
ARCO Statior 2762, San Leandro. Califomia

FIELD MEIIIODS

The following presents RESNA s protocol for a typical site investigation involving gasoline
hydrocarbon-impacted soil a:rd/or groundwater.

Site SaJety Plan

The Site Safety Plan describes the safety requirements for the evaluation of gasoline
hydrocarbons in soil, groundwater, and the vadose-zone at tle site. The Site Safety Plan is
applicable to personnel of RESNA and its subco ractors. RESNA personnel and
subcontractors of RESNA scheduied to perform work at the site are briefed on the contents
of the Site Safety Plan before work begins. A copy of the Site Safety Plan is availabie for
reference by appropriate parties during the work A Site Safety Officer is assigned to the
project.

Soii Borings

Prior to the drilling of borings and construction of monitoring wells, permits are acquired
from the appropriate regulatory agency. In addition to the above-mentioned permits,
encroachment permits from the City or State are acquired if drilling of borings offsite in the
City or State streets is necessary. Copies of the permits are included in the appendix of the
project report. Prior to drilling, Undergrouad Services Alert is notified of our intent to drill,
and known underground utility lines and struchrres are approximately marked.

The borings are drilled by a truck-mounted drill rig equipped with 8- or lGhch-diameter,
hollow-stem augers. The augers are steam-cleaned prior to drilling each boring to minimize
the possibility of cross-contnmination. After drilli4 the borings, monitoring wells are
constructed in the borings, or neat-cemetrt grout with bentodte is used to backfill the
borings to the grourd surface.

Borings for groundwater monitoring wells are drilled to a depth of no nore than 20 feet
below the depth at which a saturated zone is first encountere{ or a short distance into a
stratum beneath the saturated zone which is of suffrcient moisture and consistency to be
judged as a perching layer by the field geologist whichever is shallower. Drilling into a
deeper aquifer below the shallowest aquifer can begin only a.fter a conductsl casing is
properly instailed and allowed to set, to seal the shallow aquifer.

8.1
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Subsurface Environmental Investigation
ARCO Station 2L62, San Leandro, California

Drill Cuttinss

Drill cuttings subjectively evaluated as having hydrocarbon contamination at levels greater
than 100 parts per millisn (ppm) are separated ftom tlose subjectively evaluated as having
hydrocarbon contamination levels less than 100 ppm. Evaluation is based either on
subjective evidence of soil discoloration, or otr meariurernents made rrsing a field calibrated
OVM. Readings are taken by placing a soil samplc into a ziplock type plastic bag and
allowing volatilization to occur. The intake probe of the OVM is tlen inserted into the
headspace created in the plastic bag immediately after opening it. The drill cuttings from
the borings are placed in labeled 55-gallon drums approved by the Department of
Transportation; or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

Soil Sampiins in Borinss

Soil samples are collected at no greater tlan S-foot inter,rals ftom the ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediateiy 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 are laboratory-cleaned, steam<leaned, or washed tloroughly with
AlconoP and water, prior to each use. The sampler is driven with a stardard l4Gpound
hammer repeatedly dropped 30 inches. the number of blows to drive the sampler each
successive six inches are counted and recorded to evaluate the relative consistetrcy of the
soil.

The samples selected for laboratory analysis are removed from tie sampler and quickly
sealed in their brass sleeves with aluminum foit plastic capg and aluminized duct tape. The
samples are then be 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 laboralory analysis 41 s6g[ 5emfling
interval is tested in the field using au OVM that is freld calibrated at the beeinning of each
day it is used. This testing is performed by inserting the intake probe of the OVM into the
headspace created in the plastic bag containing tle soil sample as described in the Drill
Cuttings section above. The OVM readings are presented in Logs of Borings included in
the project report.

B-2
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NESHA
Working To Restore Nature

Msrch 10, 1993
62019.02

Subsurface Environrnental Investigation
ARCO Station 2L62. San I*andro. California

I-ogging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soii
classification System- 5nmPles not selected for chemical analysis, and the soil in the
sampler shoe, are extruded in the field for inspection Iags include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted. Logs also include
subjective evidence for the presence of hydrocarbong such as soil staining; noticeable or
obvious product odor, and OVM readings.

Monitoring Well Construction

Monitorhg wells are constructed in selected borings using clezn 2- or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in weil constructioD- Each casing botton is sealed with a threaded end-
plug, and each casitg top with a locking plW. The screened portions of the wells are
constructed of machine-slotted PVC casing with O.02Ginch-wide (q/pical) slots for initial site
wells. Slot size for subsequent wells may be based on sieve analysis and/or well
deveiopment data. The screened sections in grouadwater monitoring wells are placed to
allow monitoring during seasonal fluctuations of gloundwater levels.

The annular space of each well is bacldlled with No. 2 by 12 sand, or similar sorted sand,
to approximately two feet above the top of the screened casing for initial site wells. The
sand pack grain sizs for subsequent wells may be based on sieve analysis and/or well
development data. A 1- to 2-foot-thick bentonite plq is placed above the sand as a seal
agninsl sg111g111 etrtering the filter pack The lsmaining annulus is then bacldlled with a
slurry of water, neat cemen! and betrtonite to approximately one foot below the ground
surface.

An aluminum utility box with a PVC apron is placed over each wellhead and set in conqete
placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect
ihe 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 weil.

Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block tecbniques.
The wells are eitler bailed or pumpe4 allowed to rechargg and bailed or pumped again
until the water removed from the wells is determined to be clear. Turbidity measurements

F3
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Subsurface Environmental Investigation
ARCO Station 2162, Sat l-eandro, Califomia

,?ESNA
Working To Restore Nature

March 10 1993
62019.02

(in l.l-ru$ are recorded during well dwclopment and are used itr evaluating well
development. The development method use4 iaitial tubidity measurement, volume of
water removed, final turbidity measuremen! and other pertineut freld data and observations
are included in reports. The wells are allowed to equilibrate for at least 48 hours after
development prior to sampling. Water getrerated by well development will be stored in L7E
Deparhent ef flgnsportation (DOT) 55-gallon drums onsite and will remain the
responsibility of the client.

Sample l-abeiing and Handling

Sample containers are labeled in the fieid with the job nunber, sample location and depth,
and date, and promptly piaced in iced storage for trarsport to the laboratory. A Chain of
Custody Record is initiated by the field geologrst and updated tlroughout handling of the
samples, 4nd accompqnies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are traDsported to the laboratory promptly to help
ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.

B-4
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/T\ sEeuoll ANATYTTcAL
€ a:?,%xl'ffiT: ?lf ; 3i3:f.""citv' cA e4o63

RESNA

: !€#a- :  J f f r$

3i|15 Alinaden Expury., Suite 34
San Jos€. CA 95118
Attention: Jod Cofftnan

Project: ARCO 2162, San Leandro

Endos€d are the results from 1 1
analys€s are listed below:

SAMPLE# SAMPLEDESCRIPNON DATE OF COLLECNON TEST METHOD

i lFP ?  :  1Qa?
! ? \ '  {  j  '  \ . , v ( .

.?Esi\iA
;if.j.,o..l:

soil samples received at Sequoia Analytical on September 9,1992. The requested

T
I
I
I
I
t
I
T
I
I
t
t
I
T
I
t
I
I
I

20916S5

2091S6

2091697

2091@8

2091699

2091700

2W1701

2091702

2091703

2091704

2091705

Soil, 5-5-88

Soil, S-9.s-Be

Soil, Sl 1-88

Soil, S-1 1.5-88

Soil, S-18.5-88

Soil, S€-87

Soil, Sl0-B7

Soil, S-16.5-87

Soil, 5-5-86

Soil, S-10-86

Soil, Sl7-86

s/8/s2

s/8/s2

s/8/s2

9/8/e2

s/8/s2

s/8/v2

9/8/92

e/8/s2

s/8/s2

e/8/e2

e/8/s2

EPAffi30/ffi15/w2o

EPA 5030/801s/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA5030/ffil5/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA s030/8015/8020

EPA 5030/801s/8020

EPA 5030/801s/8020

Please contact me if you have any questions.
on this proiect.

Very truly yours,

SEQUOIA ANALYTICAL

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

A[',  +
i l\{ldrh t€e
nroiect Manager
I

.'z I( \ ;,-.' -

ax)l695,RES <1>
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cA e4o6s

5 Alrladen Exp\ry., Suite 34 Soil
EPA 5030/8015/$20
20916S5

San Jooe, CA 95118

TOTAL PURGEABLE

Reporting
Analyle Limit

ms/ks

PETROLEUM

Sample
l.D.

20s1695
s-5-88

HYDROCARBONS with BTEX DISTINCTION

Sample Semplo Sample Sample Sample
LO. r.D. t.D. t.D. t.D.

209-1696 209-1@7 2091698 209-1699 209-1700
s-9.5-88 s-l1-88 S-11.5-88 S-18.5-88 5-5-87

l
I
I
I
t
I
I
I
I
I
I
I
I
I
t
I
I
t
I

Purgeable
Hydrocarbons

Benzene

Toluene

Ethy Benzene

Total Xylenes

Chromatogram Pattern:

1 .0

0.0050

0.0050

0.0050

0.0050

N.0.

N.D.

N.D.

N.D.

N.D.

2.0

N.D,

N.D.

N.D.

N.D.

91

1.4

0 . 1 1

0.22

0.86

G6s

N.D.

N.D.

N.D.

N.D.

N.D.

N.D,

N.O.

N.D.

N.D.

N.D.

51

0 . 1 8

N.D.

0.056

0 . 1 1

llon.Gas Mix Gas &
> C€ t'lon-Gas Mix

> c to

Control Oata

Purgqable ltldrocattona ar! quarditalsd against I fr6sh gasolinc standard.
Analyl6s rsportod as N.O. v,era not dstsqted abov6lh6 slated .€portjng iimit.

SEOUOIA ANALYTICAL

j ' r . 1

ir \i,L;,,]"/t.\ n
i froiect Manager

I

Report Limit Multidication Factor:

Date Analfzed:

Instrument ldentificatlon:

SurogBte Recovery, %:
(OC Umits = 70-130%)

1 .0

s/ls/s2

GCHP4

103

1 .0

e/15/92

GCHP4

102

9/17 /s2

GCHP-2

102

10

s/17 /92

GCHP-2

1m

1 .0

s/15/s2

GCHP-4

103

1 .0

s/15/s2

GCHP4

104

2Gl1695,FtES <1>



/T\ sEeuorA ANAIYTTcAT
€' Ai?,"*xlTJ#: ?lT .; f:#:'xc'iY' 

cA e4063

3315 Alrnaden Exp,vy., Suite 34 Sample Matrk Soil Feceived: Sep 9, 1
SanJose, CA 95118 Analysis Method: EPA 5030/8015/8020 Reported: Sep 21, I

Joel Coffman First Samde #: 209-1701

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporling Sample Sample Sample Sample Sample
Anslyte Limit LD. l.D. LD. l.D. t .D.

mS/kS 2091701 209-1702 2091703 209-1704 209-1705
sr0-87 s-16.5-87 s-5-8,6 s-10-86 s-17-B6

I
I
I
I
I
I
I
t
t
t
T
I
t
I
I
I
I
t
I

PurgeaHe
Hydrocarbons

Benzene

Toluene

Ethy Benzene

Total xyenes

Chromatogram Pattern:

1 .0

0.m50

0.0050

0.0050

0.0050

N.D.

N.D.

N.D.

N.D.

N.O.

550

0.79

1 .3

10

48

Gas

N.D.

N.D.

N.D.

N.D.

N.D.

Report Limit Multidication Factor:

Date Analfzed:

lnstrument ldentif ication:

Sunogate Recovery %:
(QC Umlts = 70-130%)

1 .0

9/1s/92

GCHP4

105

1 .0

9/15/92

GCHP4

107

1 .0

9/15/e2

GCHP4

105

100

e/15/e2

GCHP4

'100

1 .0

s/15/s2

GCHP.4

103

Data

Purgsablo l-bdaocarbon8 ar€ quanlilatad againEt a tr6sh garolino standard.
Analytrs r.portod es N.D. wero not det.ctod ebov. ths stAlod ropo.ting limit.

SEOUOIA ANALYTICAL

tf t 1
Leb" '

Manager
u',.'------

2091695.RES <2>
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l1;jjii;;l.llirIil'.:lI;lllijii;i'".a']li'jliii:j:ifI:HiIil.t}1*i:1lii.1l1]';liil'i]:'l:'Ii'ilili:t.iiili-iij:i}?l'r.':i
I l,nesxe client Project lD: ARco 2162, san Leandro- 

ii3iil5 Alrnaden Exprvy., Suite 34
- iisan JGse, CA 95118

I .,i,tl:'ll'1'1;'1g,rffHlii:,r,i,'.',r.:,ir.:ii,:+*ur"9.,,cru9rin[,"fl,.',,-9,,,,"n.., :j:i:r:*r!:1riir:r,+.,i:iJ:i:ii

r QUALITYCONTROL DATA REPORT

5 Alrnaden Exprvy., Suite 34
Jose, CA 951 18

Jod Coffnun QC Samde Group: 2091695-1705

I IANALYTE Etht-
- | Bonz.ns Toluen. bon26ns Xylsnss

I Method: EpA 8o2o EpA Bo2o EpA go2o EpA go2o
-

Analyst: J. F. J. F. J. F. J. F.
Reporting Units: mg/ks ms/ks mg/kg mS/kS

I Date Anallzed: S6p t5, 1992 gep 15, 1992 S6p 15, 1992 Sep 15, 1392
I QC Samole #: Blank Blaok Blank Blank

I 
Sample Conc.: N.D. N.D. N-D. N.D.

I spike conc.
t Added: 0.rt0 0.4O 0.,10 1.2

I conc. Metrix
- Spiker 0.36 0.36 0.38 '1.2

I Marrix Spike
% Recovery: 90 90 95 100

I Conc. M.trix
Spike Dup.; 0.37 0.38 0.3s 1.3

I Matrlr Spike
Duplbats

% Recov€rv: 95 95 98 108

I
Re|afve

I 

% Difference: 2.7 5.4

Etht-
Bonzans Toluena bon26ns

I aroro'o ̂ *ALYT.AL

l,'\iLJrJ" ', [ ,,,-'-.-'
I fq*t"*n*

Quality Assurance Statement: All sandard operating procedures andquality control requirements have been met.

Conc. of M.S, - Conc. ot M.S.D.

x l m

x lq)

2G1695.RES <3>
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/T\ sEeuoh ANALYTTcAL
frrYJ-l 680 Ghesapeake Drive . Redwood City, CA 94063

vy 
(415) 364'e600 ' FAX (415) 364-e233

RESNA
3315 Almaden Expwy., Suite 34
San Jose, CA 95118
Attention: Joel Coffman

Project: ARCO 2162, San Leandro

RECEIVED

a,;":' ' : 'i992

qESNA
SAN JO3E

Enclosed are the results from 2 soil samples received at Sequoia Analytical on September 9, 1992. The requested
analvses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I

2@1725

2091726

Soil, S4.5-B5

Soil, S-10-85

e/8/s2

e/8/92

EPA 5030/8015/8020

EPA 5030/8015/8020

Please contact me if you have any questions.
on this proiect.

Very truly yours,

SEOUOIA ANALYTICAL

, !

l) i,n,,. /,
| , L ./, __--

,'lrrfa/ia Lee
I flroject Manager

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

2091725.RES <1>
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I
I
I
t
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I

TOTAL PURGEABLE PETROLEUM HYDROCARBONS With BTEX DISTINCTION

Bepoding Sample Sample
Analyre Limit l.D. l.D.

mg/kg 209-1725 209-1726
s-4.5-85 s-10-85

Purgeable
Hydrocarbons

Benzene

Toluene

Ethy Benzene

Total Xylenes

Chromatogram Pattern:

J N

0.0050

0.0050

0-0050

0.0050

N.D.

N.D.

N.D.

N,D.

N.D.

100

N.D.

N,D.

0.,16

0.36

l'.lon-Gas Mix
> c 8

5 Almaden Expwy., Suite 34
San Jose, CA 95118

Samde Matrix Soil
Analysis Method: EPA 5030/8015/8020
First Samole #: 209-1725

Beceived: Sep 9, 1
Reported: Sep 18, 1

Repon Limit Multiplication Factor.

Date Analyzed:

I nstrument ldentif ication:

Surrogate Recovery %:
(QC Limits = 70-130%)

1 . 0

e/15/e2

GCHP.7

'10

e/15/s2

GCHP.7

101

Control Datr

furgsable flydrocarbons ar. quantitaled against a tr$h gasolins siandard,
Analytca rrpo.t6d as N.O. wsrs nol dotoctod abovo th6 stat6d roporting limit.

SEOUOIAANALYTICAL
f

l l r r  /
|  1  : 1

Mdrie Lee
Proiect Manager
I

2001725.RES <t>
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I
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OUALITY CONTROL DATA REPORT

5 Almaden Expwy., Suite 34
Jose, CA 95118

Joef Coffman QC Samole Grouo:2091725$

Erhyl-
DenzeneBgnz€ns Toluen€

I s"{##:'t:
t sampte conc.:

I 'oli,,"o!8l"

I ""!?,[1nn

t Marix spike
% Recovery:

I conc. Matrlr
Spike Oup.:

I uixrili,ri"

I 

%Recovery:

Relative

I 
% Ditference:

Method:
Analyst:

EPA 8O2O
R. Lee
mo/ko

Sep 15, 1SO2
GBLXOg149?

N.D.

o.20

90

0 . 1 8

EPA 8O2O
R. Les
mg/xg

Sep 15, 19S2
GBLK@1492

N.D.

EPA 8O2O
R. Lee
mslks

Sep 15, 1992
GBLKOg1492

N.D.

EPA 8O2O
R. Lee
mg/Kg

S€p 15, 1992
GBLK@I492

N.D.

0.510 .170 . 1 80.18

0.20 0-20 0.60

90 q( atc

0.50

90 ee

0.0 0.0 2.o

All standard operating procedures and quality control requirements have b€en met.

0 . 1 70 .18

90

Ouality Assurance Statement:

- seouonaHALYTtcAL

l '^ '1 ,  I
| /t ', l. ..1 

-r. | .-/--,-'/
/ Mbrh Lee

-\ froject Manager
I '. I
t"

Conc. ot M.S. - Conc. ol M.S.D.

2001725.RES
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/T\ sEouorA ANATYTTcAT
l\=4{ 680 Chesapeake Drive . Redwood City, CA 94063

Yd7 
(41s) 364's6o0 . FAX (41s) 364-e233

RESNA
3315 Almaden Expwy., Suite 34
San Jose, CA 95118
Attention: Joel Coffman

f iECEIVED

i : 1qq2

qESNA
gAN JCSF

Proiect: ARCO 2162, San Leandro

Enclosed are the results from 1 soil sample received at Sequoia Analytical on September 9,19s2. The requesled
analyses are listed below:

SAMPLE # SAMPLE DESCFIPTION DATE OF COLLECTION TEST METHOD

209091 1 Soil, SP{809 A-D

Please contact me if you have any questions.
on this project.

Very truly yours,

SEOUOIA ANALYIICAL

Maria Lee
Project Manager

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

s/8/92 Corrosivity, lgnitability,
and Reactivity
STLC/Lead
EPA 5030/8015/8020t

t
I
I
I
I
I
I
T
I
I
I
T

209091r.RES <1>
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I
I
I
I
I
I

'| 5 Almaden Expwy., Suite 34 SamDle Matrix; Soil
Analysis Method: EP A 5O3O /8015 /W20San Jose, CA 95118

: Joel Coffman 209-091 1

TOTAL PURGEABLE PETFOLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample
Analyte Limit l.D.

mg/RS 209{911
SP-0809 A-D

Purgeable
Hydrocarbons 1.0

Benzene 0.0050

Toluene 0.0050

Ethyl Benzene 0.0050

Total Xylenes 0.0050

Chromatogram Pattern:

sep
sepReported:

8, 1
9, 1

l t ,  1

1 1

N,D.

N.D,

0 . 1 2

Quality Control Data

Feport Limit Multiplication Factor:

Date Analyzed:

Instrument ldentification:

Surrogate Recovery, o/o:
(QC Limits = 70-13o%l

1.0

s/'t0/e2

( 'unr-b

1 1 4

t
Pueeable Hyd@catbons are guanlilated against a fr€sh gasoline standard.
Analytes reported as N.D. wers not detecied above the stated reporting iimit.

SEQUOIA ANALYTICAL

| #!*il-/i!rio,a""'=
Proiect Manaoer

I
209@11 .RES <1>
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T
I
I
t
I
I
I
T
t
I
I
I
I
t
I
I
I
t

CORROSIVITY, IGNITABlLITY, AND REACTIVITY

Analyte

Corrosivity:
p F t . . . , . . . . . . . . . . . . . . . . . . . . .

lgnitability:
F lashpoint  (Pensky-Martens) , 'C. . . . , . . . . . . . - . . . . . . . . . . . - . . . . . , . .

Reactivity:
Sultide, mg/k9.....
Cyanide, mglk9...
React ion wi th water , . . . . . , . . . , . . , . . , . . . . . . . . .

Sample Results

> 100 "c

N.D.
N.D.
Negative

Detection Limit

8.4N.A.

N,A.

1 0
0.50
N.A.

Analytes repo,ted as N.D. w6rc not present above the stated limit ot detection.

SEOUOIA ANALYTICAL
/  I  ;  ,  " ,

l : 1 /  J -  / :  ,
J i ' , r ,c | f inu- '  -co-Lt f r r -
Maria Lee
Project Manager

3315 Almaden Expwy., Suite 34
San Jose, CA 951 18

Client Project lD: ARCO 2162, San
Sample Descript: Soil, SP{809 A-D

Lab Number: 209{911

Sampled: Sep 8, 1
Received: Sep 9, 1
Analyzed: 9/1O-1'l

2090911.BES <2>
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3315 Almaden Expwy., Suile 34
San Jose. CA 95118

Joel Coffman 209-0911 Repofted: sep 11, 1992 :

OUALITY CONTROL DATA REPORT

I
I
I
t
I
I
I
I
I
I
I
I
t
I
T
T
t
I
I

Ethyl
El€nzene Toluene benzene

Method:
Analyst:

Reporting Units:
Date Analyzed:
QC Sample #:

Sample Conc.:

Spike Conc.
Added:

Conc. Matrix
Spike:

Marrix spike
% Becovery:

Conc. Matrix
Spike Dup.:

Matrix Spike
Duplicate

o/. Becovery:

Relative
% Difterence:

EPA 8O2O
R. Lee
mg/Kg

S€p 10, 1992
GBLKOg1O92

N.D.

0.20

' t4

EPA 8O2O
Fi. Lee
mg/xg

Sep 10, 1992
G81K091092

N, D.

EPA 8O2O
R. Lee
mg,'kg

Sep 10, 1992
GBLKOg1O92

N.D.

EPA 8O2O
R. Lee
mg/kg

sep 10, 1992
GBLKOg1O92

N. D,

0.200.20 0.600.20

0,600.20

1 0 0

0.20

1 0 0

u.o /

112' I  10

1 0 0

1 t 0

1 0 0

0.23

I  t 5

o.22 0.22

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

SEOUOIA ANALYTICAL

UlL,-n^* l,oam,-
Maria Lee
Project Manager

Belative % Ditferehce: Cono, of M.S. - Conc. of M.S.D. x 100
ol M.S. + Conc. ol M.S.D.) /  2



/T\ sEeuoll ANALYncAt
ltr; A:?,"j:?:'ff#.. ?f ,;, 3;*f:,"citv' cA e4063

3315 Almaden Expwy., Suite 34
San Jose, CA 951 18

: Joel Coffman QC Sample Group: 209-0911 Reported: Sep 11, 1992

OUALITY CONTROL DATA REPORT

t
T
t
T
I
t
I
I
I
I
I
I
I
t
T
I
T
T
I

Reactive Sultide

Method:
Analyst:

Reporting Units:
Date Analyzed:
QC Sample #:

Sample Conc.:

Spike Conc.
Added:

Conc. Matrix
Spike:

Matrix spike
o/" Recovery:

Conc. Matrix
Spike Dup.:

Matrix Spike
Duplicate

% Fecovery:

Relative
% Difference:

EPA 904'
Y. Meaga

N.A.
Sep 10. 1992

20s{911

8.4

N.A.

N.A.

0.0

EPA 9O3O
K. Folleft
mg/ks

Sep 10, 1992
2094744

N.D.

EPA 1O1O
K. Follett

'c
Sep  11 ,  1992

209-091 1

>  1 0 0

EPA 901O
A. Sawa
ms/k9

Sep 9, 1992
208-4S51

N.D.

2.9N.A-N.A.

3.0N.A.

1300

1500

N.A.

1600 > 100

0 . 0 0 ,0

All standard operating procedures and quality control requirements have been met.

1 0 3

3.0

I  t cN,A.

8.4

103N.A.123

Quality Assurance Statement:

SEOUOIA ANALYTICAL

! ,  ,  / / r
, i l /  J -  / J l
U/1a,a1.{2a* / / ;J'1u1'L1/'--
Maria Lee
Project Manager

% Recovery:

Relative % Diflerence: Conc. of M.S. - Conc. of M.S.D.

209091 t .RES <4>



t /T\ sEeuolA ANAtYTtcAL
I € a::,%".1'ff.T:"Jlf ,;,ff:ff:,xcitv' 

cA e4063

I 
:RESNA Client Project lD: ARCO 2162, San Leandro Sampled: Sep 8, 1992:::

- : 3315 Almaden Expwy., Suite 34 Sample Descript: Soil, SP-0809A-D Received: Sep 9, 1992:,
_ :i;San Jose, CA 95118 Analyzed: see below:.
| .. nttention: Joel Coffman |lb Number: 209-0911 neported: Sep 14, 1992:.

LABORATORY ANALYSIS by STLC

Analyte Date
Analyzed

Deleclion Limit
mg/L

Sample Result
mg/L

I
I
I
I
I
I
I
I
I
I
T
t

Analyles reported as N.D. were not present above the stated limit oi detectjon

I
t
I

SEQUOIA ANALYTICAL
' 1 .  

, . . . -  ' l r
/ tU -+' \ l l  , . , t -t- '
U,rt.uOT.*' /LLaiW{'-
Maria Lee
Proiect Manager 2090911.RES <5>
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I
T

/T\ sEeuon ANATYTTcAL
€; ff g%xlffi.T: ?lf ,;, 3i:lf ?"c*v' cA e406s

3315 Almaden Expwy., Suite 34
San Jose, CA 95118

Joel Coffman : 209-091 1

OUALITY CONTROL DATA REPORT

I
I
I
I
I
I

Method:
Analyst:

Reporting Units:
Date Analyzed:
QC Sample #:

Sample Conc.:

Spike Conc.
Added:

Conc. Malrix
Spike:

Matrix Spike
o/6 Recovery:

Conc. Matrix
Spike Dup.:

Malrix Spike
Duplicate

% Becovery:

Relative
% Ditlerence:

S. Chin
mg /L

Sep 14, 1992
209-1 184

0 . 1 1

1 . 0

1 . 0

I
I
I
I
I
I

89

1 . 0

89

0.0

I
T

YTE Leao
STLC

Conc. of M.S. - Conc. of l ' .4.S.D.

20€0911.RES <6>

SEOUOIA ANALYTICAL
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G--^*S P*du----.
Donna L Pedersen
EstiEator

DLP/st

cc: file

Qi$ad Ttrciing, 0ne.
ETW|RONU€N?AL SERVICIS

P.O. 8Or zlt BYRoll, cAuFoRllll 945r.
(5r0) 634€850 f^I (510) 63+0560

Augttst26, 1992

RESNA
3315 Alrnaden Expressway #34
San Josc CA 9411t

Fax# (&t)254-2.435

Attn: Lou

Re: Arco Station #2162 . 15135 llesperian Blvd,, Ssn Leandro - 1 yard of drill cuttings

Dear Lou:

Please be adviscd that the drill cuttings from the above referenced site have been removed. Thcy
werp taken to BFI LandFll, Livermore on September 22, 19yZ'

I trust that you will furd everything in order. If you bave any guestions, please do not hefiare
to call.

Sincerely,

DILLARD TRUCKING,INC.



APPENDX D

GRADATION TEST RESTJLTS



I
SOIL FOUNDATION SYSTEMS. INC.

I
I
t

t
I
T
I
I
I
I
I
I
I
I
I
I
I
I
I

G€otcchnicrl En8ioec.s . Engtneering GeoloS.lsas
soil Mechanics Laboratories

326 E. VARREN AVENUE, FREMON! cA f.i5-r9, 615\ 226-9194. FAx: ('115) 226-9396

File No. S2z-RESNA-2
September 25, 1-992

RESNA
331"5 Alnaden Expresslray, Suite
San Jose, Calj.fornia 95118

Attenti-on:

Subj ect:

Mr. Ken Mateik

RESNA #52@19-@2; ARCo facility #2162,
San Leandro, California
SIEVE ANALYSES

Gentlenen:

Transnitted herewith are the results of our sieve anaLyses
on the soil sanples delivered to our soils laboratory on
Septenber  I8 ,  1992,  for  the subject  pro lect .

The sieve analyses were performed in accordance witi ASTl.t
test specification D422-9@. A copy of the Chain of Custody
pertainlng to the soil sanples is attached herewith.

If you have any questions, please qive us a call.

very truly yours,

SOIL INC.

R. Patrick Fain

RPF; 1s
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File No. S22-RESNA-Z
September 25'; 1992

GHADATION TEST RESULTS

ASTM O4?2

S I E V E A N A L Y S I S H Y D R O M E T E R  A N  A L Y S I S

CLEAR SOUARE OPEIIIXGS S f A I I O A R O  S E F I E S

t 6  30  50

- 8 0

!, 70
=

> 6 ( '

r 3 0

o-

to

D i o m e t e r  o f  P o r t i c l e  -  m m .

Cllent: RESNA 620L9-02 Proiect: AIICo 2L62-San Leandlo

O a t a

Sample No. DE0th Phvs ica l  Dascr iP l ion
Semgl€

Rac6ived
Test

Comolet6d

s-8!-B5 Medium gray silty Clay 9  /18  /92 9124 192

s-9-B6 MediuE gray si.lty clay' slightly sandy 9 / r8  /92 9124 /92

CoMMENTS: Both saaples were received in 21it' dia.. x 6t' long brass llners-

G r o v e l S o n d C l o y  a  S i l t

C o d a s e  r  F i n e C o d r s e M e d i u m - ! n e

-z- j o l t ,  F ( ) r . tN  DA n ( )  \  sYSTE\ lS .  lN { : .
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APPENDX E

T I.ABoRAToRY ANALYTICAL REPoRTS AI{D CIIAIN oF CUsToDY
RECORDS FOR GRO{INDWATER SAMPLES

I
I
I
t
I
I
I
I
t
I
t
I



I
R ECE IVE D

NoV I - 1992
FESNA

SA}.I JGE;SZ
t
I
t
I
I
I
t
I
I
I
T
I
t
I
I
t

Em(on
A S S O C I A T E S

Coaslrt3.ls rn Wasles
vanage..enr ard

ENionmnrer Cdlror

Tn'

Mr. Joel Coffman
RESNA.i Aoolied Geosyslems
3315 Almaden Exoressway. Suite 34
San Jose. California 95'1 1B

We are enclosing:

Copies
1

Date November5. '1992
Proiect 0G70-055.01

Description
Depth To Water / Floating Product Survey Results

I

1

For your: Inform ation Sent by: Mai l

Comments:
Enclosed are the data from the fourth ouarler 1992 monitoring event al

ARCO serv ice s ta t ion 2162.  I5135 Hesoer ian Blvd.  San Lorenzo.  CA.

Groundwater monitoring is conducted consislent with aooiicable reoulatory
guidelines. Please call i f  you have any ouestions: (408) 453-2266.

Reviewed by:

Summarv of Groundwater Monitorinq Data

Certif ied Analvtical Reoorts with Chain-of-Cust

Water Sample Field Data Sheets

Porter, Senior Proiect
Engineer.

1938 Junction Avenue. San Jose. California 95131-2102. (408) 453-0719. Fax (408) 453,0452 fi
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ffift'**
October  30"  1992

Jim Butera
EMCON Assoc ia tes
1 92 1 Ringwood Avenue
San Jose ,  CA 95131

Re:  EMCON Pro lec t  No.  0G70-055.O1
Arco Fac i l i t y  No.  2162

Dear  Mr .  Butera :

Enclosed are the results of the water samples submitted to our lab on October 19,
1992.  For  your  re fe rence,  our  serv ice  reques t  number  fo r  th is  work  i s  SJ92-1287.

All  analyses were performed in accordance with the laboratory's qual i ty assurance
prog ram.

P lease ca l l  i f  you  have any  ques t ions .

Res pectful ly submitted :

COLUMBIA ANALYTICAL SERVICES,  INC.

Laboratory Manager

KAM/ajb

Regional OA Coordinator

-/ //

f@u ffinr(t''----
Keoni  A.  Murphy '

/ ' \ - ^(t *"Ut -paeXr,-_
Annel ise J ,  Bazar



I
t
I
I
I
I
I
T
t
I
I
I
I
I
I
I
I
I
I

Cl ient :  EMCONAssociates
Project: EMCON Pro.iect No.

ARCO Facilitv No.

COLUMBIA ANALYTICAL SEBVICES. INC.

Analyt ica l  Report

oG70-0s5.01
2162

Date Received: I  O/19/92
Work Order No.:  SJ92- l  287
Sample Matrix: Wate.

BTEX and TPH as Gasol ine
EPA Methods 5030/8020/California DHS LUFT Method

lstL tppbl

Sample Name:
Date Analyzed:

M W - l  (  1 5 )
10123192

MW-2  (151
10122t92

8 .0
<1 . '

64.

630.

MW-3 (141
10121t92

Analvte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasoline

MRL

u . 5
0 . 5
o.5
0 ,5

E N

0.8
3 , O
1 C l

7 q n

ND
ND
ND
ND

ND

TPH Total P€troleum Hydrocarbons
MRL Method Report ing L imi t
ND None Oetected at or above the
r  Raised MBL due to h igh analy te

method repor t ing l imi t
concentration requiring Sample dilution.

Approved by: o.r", &sbkr-n/ /?fL
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I
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I
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I
I
I
I

Cl ient :  EMCONAssociates
Project: EMCON Project No.

ARCO Facility No.

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

0G70-055.0r
z t o z

DateReceived: 10/19/92
Work Order No.:  SJ92-1287
Sample Matrix: Water

Method Blank Method Blank
10t21t92 10122192

BTEX and TPH as Gasol ine
EPA Methods 5030/8020/California DHS LUFT Method

pslL (ppb)

Sample Name:
Oate AnalYzed:

Analyte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasol ine

MRL

0.5
0 .5
0 .5
u .5

50

ND
ND
ND
ND

NO

ND
ND
ND
ND

ND

MW-4 {  16}
10t23t92 .

44.
ND
ND

250 .

TPH
MRL
N D

Total Petroleum Hvdrocarbons
Method Heporting Limit
None Detected at or above the method reporting limit
This sample was part of the analytical batch started on October 23, 1992. However, it was
analyzed after midnight so the actual date analvzed is October 24, 1992.

Approved by:



Client:  EMCONAssociates
Proiect: EMCON Prolect No.

ARCO Faci l i ty No.

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

0G70.055.01
1 t o 2

DateRece i ved : ' lO l19 l92
Work Order No.:  SJ92-1287
Sample Matrix: Water

BTEX and TPH as Gasol ine
EPA Merhods 5030/8020/California DHS LUFT Method

/q/L (ppb)

Sample Name:
Date Analyzed:

Analvte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasol ine

Method Blank
10t23t92

MRL

0.5
0 .5
0 .5
0 .5

50

ND
ND
ND
ND

NO

TPH
MRL
N D

Total Petroleum Hvdrocarbons
Method Reporting Limit
None Detected at or above the method reporting limit

Approved by: o,,., )c^/afu so t fiL



I

I
I

COLUMBIA ANALYTICAL SERVICES, INC.

OA/OC Reportt
Client:  EMCONAssociates
Proiect: EMCON Project No. 0G70-055.01

ARCO Faci l i rv No. 2162

Date Analyzed:

DateBeceived: 1O119192
Work Order #:  SJS2-1287

I
I
I
T
I
I

Initial Calibration Verif ication
BTEX and TPH as Gasol ine

EPA Methods 5030/8020/DHS LUFT Method
Nanograms

10t21t92

Analvte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasol ine

True
Value

250.
250.
l 5 u .

/  J U .

2 ,500 .

Resul t

zo2 .

269 .
260.
751  .

Percent
Recoverv

105 .
108 .
104 .
100 .

Y O ,

cAs
Percent

Recovery
Acceptance

Criteria

85- l  1  5
8 5 - 1  1 5
8 5 - 1 1 5
85-1 I  5

90-r 10

I
T
I
I
I
t
I
t
t

DateAnalvzed:  10122192

Analvte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasol ine

Tlue
Value

250.
250.
250.
750.

2,500.

Result

268.
?7  4 .
264.
760.

2,454.

Percenl
Recoverv

1 4 7 .
1 0 9 .
t u o .
1 0 1  .

9 8 .

cAs
Percent

Becovery
Acceptance

Criteria

8 5 - 1  1 5
85-1 I  5
85-1 r  5
85- r  15

90-1  10

TPH Total PetroJeurn Hvdrocarbons



I
t
I
t
I
I
T
I
T
t
I
I
I
I
I
t
I
T
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/OC Report

Cl ien i :  EMCONAssociates
Project: EMCON Project No.

ARCO Facilitv No.
0G70-055.01

2162

lnitial Calibration Verification
u t t X  a n d  t H H  a s  b a s o r t n e

EPA Methods 5030/8020/DHS LUFT Method
Nanograms

DateReceived: 1O119192
Work Order #:  SJ92-12A7

DateAnalvzed: 10123192

Analvte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasol ine

True
Value

250 .
z c v ,
z c v .
7 t rn

2,500.

Result

267 ,
2t  2.
261 .
7 t rn

2,509.

Percent
Hecoverv

107 .
109 .
104 .
100 .

100 .

cAs
Percent

Recovery
Acceptance

Criteria

8 5 - l  1 5
8 5 - 1  1 5
8 5 - 1  1 5
8 5 - 1 1 5

9 0 - 1  1 0

TPH Total Petroleum Hydrocarbons

Approved by:
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I
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I
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I
I
I

cl ient:  EMCoNAssociates
Project: EMCON Proiect No.

ARCO Faciliw No.

COLUMBIA ANALYTICAL SEEVICES. INC.

OA/OC Repon

0G70-055.O1
2162

DateReceived: 10119192
Work Order No.: SJ92-'l287
Sample Matrix: Water

Percent Recoverv
o, o,o-Trif luorotoluene

1 1 4 .
1 0 8 .
I l 1 .

1 1 8 .
121 .

1 0 8 .
1 0 6 .
100.

70-130

Surrogate Recovery Summary
BTEX and TPH as Gasol ine

EPA Methods 5030/802O/Cal i forn ia DHS LUFT Method

Samole Name

M W - 1  ( 1 5 )
Mw-2 (151
MW-3 (141
MW-4 ( l  6)

M S
DMS

Method Blank
Method Blank
Method Blank

Dale Analvzed

10t23192
10t22t92
10/21t92
10t23t92

1Ot21 t92
10t21t92

' tot21t92

10t22/92
10t23t92

TPH

CAS Acceotance Criteria

Total Petroleum Hydrocarbons
The surrogate used for this sample was 4-Bromofluorobenzene.

Approved by:



I
I Client:  EMCONAssociates

Project: EMCON Project No.
ARCO Facilitv No.

COLUMBIA ANALYTICAL SERVICES, INC,

OA/QC Report

0c70-055.0r
2162

DateReceived: 1O119192
Work Order No.:  SJ92-1287
Sample Matrix: Water

Pe rcen t  Becove ry

cAs
Acceptance

MS DMS Criieria

1 0 6 .  1 0 6 .  7 0 - 1 3 0

I
I
t
I
I
t

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasol ine

EPA Methods SO3O/California DHS LUFT t\4ethod
pslL {ppbl

I
T
I

DateAnalyzed:  10121192

Analvte

TPH as Gasol ine

Total Petroleum Hydrocarbons
None Detected at or above the method reponing limit

Spike
Level

zcu,

Sample
Resul t

N D

Spike
Resul t

M S  D M S

z o 2 ,  z o c .

t
I
I
I
T
I
I

TPH
N D

I
Approved by: D^", &h+/so, /?f2-
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WATER SAMPLE FIELD DATA SHEET
SAMFLEID: HtA- /

t4(Co Zl 6 V
-'-.

SAMPLEDBY: J1JJl&z!_

Rev. a ggl

PFOJECT NO:

PUFGED BY: CUENTNAME

LOCAT'ION:

ryPe Ground Water Suriace Water - Ireatment Effluent - .Other

cAsrNG DTAMETEF (inches): 7- 3- 4 z- 4.5 - 6- Oher

cAslNc ELEVAT]ON (feeVMSL) : ,4i 2

oEPTH To WATEF (feet):

DEPTH oF WELL (feet):

voLUME lN cAslNG (gal.):

CALCULATED PUFGE (gAI.) :

\ AcruAL PUFGE VoL (gal.):

- lL-r 1-

D.o.(ppm): ,rt'/- OD1R: -3I%- fi/- t4,

) (coBALT o . rm) lrnr o. ab1
--.J.

FIELOocSAMPLESCOLLTTEDATTHISwELL 0.6.F8-1,XDUP-1) : /1.'/2

OIhs: -Olher

PURGING EOUIPMENT

2. gladd€r Pump - 
/Fail€r (Teiono)

cenritugal Purnp -ji aaiter (pvc)

Submersible Pump - Bailor (St int€ss Ste6l)

Well WlrardD. _ 06dicat€d

SAMPLING FOUIPME\TT

f Bbddsr Fump

DDL Sampior

olppor

W€ll Wlzardttr

-4 Baiter (Tsion€l

- &jier (Sbjnl€6s St€€l)

- Submsrsible Punp

- 06dcal6d

WELL INTEGFIIY I D/( LOCK#: 18 {7

Metef catibrarion: oae: iT-/t^-t z Tima: /O,'A< Merer Sarial *'- I 1/ / Temperatr.rfe 'f, -Lt-1.

{EC1ooot4g- /p )  (Dt- )  (pHr2n0 t r ,0O )  (pH10 t0/ / t  r  r tOqGH4. l?t r  |  -  t

Location ot ptevious caiibralion: fry U- |

.u.,' /, J/
.:' '/ 

",L?:...:= Flcviewed 8V: P^o" / ot </
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EMCON
A a ! 0 c t r l f 3

SAMPLEJD: fi4 A. Z

CUENTNAME l44(o 2/rt_

"r'

LOCAflON:. /-37 l?,3- Hc-oa t r,<,- El)
th tV I cc,, h,/rr- C.?

ryPE Ground Waler v Surface Water _ Trealment Effluent _ Cilher_
cAstNG DIAMETEF (inches): z_ 3 _ 4.5 _

WATER SAMPLE FIELD DATA SHEET
PRoJECT t'to: O&JO- ggi:el

ot ta/:trn av.

SAMPLED BY:

44/

cASING AEVAT?ON (feeVMSL) :
gEPTH TO WATEF (feer) :

oEPTH OF WELL (feet) :

AJ a voLUME lN cAsrNG (ga\: Q.oo

CALCULATED PUFGE (gal.) :
ACTUAL PUFGE VoL (gal.):-  /  l t . t J

ec.
0mh'1ycn@ 25! C)

t l l t  q0?
--+J--

DATE FUFGED:

DATE SAMPLED:

TTME VOLUME
(2a00 Hr) (g3/.)

////, q

Start (2aoo Hr) // / L

Star t (24oOH) / /37
End (2400 Hl / / 

"oEnd (2400 Hr1 il 9 s '

COLOR TUFSIOITY
(visua,) Msral)

kr + //lttuc
f f . H t L

pH
(units)

/ / te ( ?.4t
/r23 /? 1:l_
t/26 7q t
// 30 2,q n
D. o. (ppm): /,t-/Q

-. Eajjor (Tenon@)

-:1 en,,1py"1

RELD OC SAMPLES COLLECTED AT THts wELt (i.a. FB-t , XDUp-1) ;

PUFGING FOUIPMENT

f Eladder Pump

C€ntitug3l Pump

SubmErsibla Pump

Wsil Wrardn

gt i  /
g3i
g/?
Q / 7

?o,3 Btztu,,

TEMPEFATUFE
rD

10,3
7a, tr

f Bbddef Pump

oDL Sampl€t

Dlppor

Woil \Mzardn

, lrtt l/r_
,//tt)/,
/ / tp /?

( ru 0. zml

B(oat;+,

B//-out a-

n. K_
(@EALTo - rool

SAMPI tNG EOUIPMENT

! ^* 6"oonu1
- Bsild (Stainicss St€€t)
- Subrnersible purnp

- D€dtcat6d

- Baii€. (Strainiess Ste€t)
- D€dicat€d

Olhot: .OlhEc

oDolt -fu.
T
t
t
I

WELL INTEGEITY : n/( LocK#: 3 Z {?

Mater caiibration: DatE: /0-/6'f L T|me: /Aft-' Metar seria x, O / / / TemDsraturg oF:

( r c1000- t - ' )  (o l  - )  (pH7_-  t - j  (pH lo - / . - )  (pH4-  t -  )
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R€v. 2, V9!

EMCON
^ t g o o t A t l t

SAMPLEID: /,4 /, ,_ <

CUENTNAME /4Aco 2/6 L
-fu1 ,/, +r.'r L LOCAIONT /9-

/'
TYPE GroundWaler l/

cAslNG DIAMETEF (inches):

Surface Water _
z- 3_

Tfeaherf Eifluent - Oher

4-4/ 4.5 - 6_ olher-

WATER SAMPLE FIELD DATA SHEET
PFOJECT No:

PUFGED BY:

SAMPLED BY:
5-4.r,//, *n- c

CASING ELEVATIoT (eeVMSL) :

oEPTH To WATEF (feet):

DEPft oF WELr fieer):

4//Z-
JU.!-

VOLUME IN CASING

CALCUTATED PUFGE

ACruAL PUFGE VOL

,/n -/4, -t 7
DATE PUFGED:

DATE SAMPLED:
start (2400 fi // E-

Slart (2400 H) / Z t{
Erd (2400 Hr) / 

" 
/6

E 'd (2400 Hr) /? 7 r

COLOR TFBIDITY
(vlsual) (vlrlat)

b/oa,.r. ,?€eu(
Bloan Httt?
Btja,, //r n rt ?-

H<gu?'
F4oq',u kzn/l

(coBALT 0 - tm)

SAMPLING EOUTPMENT

- Baiie. (fsfonol

- gaii€f (Slajnle$ Sle€l)
- submesible Purp
- oodceLd

tud-
(NTU 0 - 20o)

FIELD Oc SAMPLES CoLLTTED AT TH|S wEtL (to. FB-t, XDUp-,r ) :

PUFIGING EOUIPMF}JT

2. 8ladd€r Pump - Bajisr (I€toD@l
J.

C€nfitugal Pump -< Bait€. (pVC)

Submsrsibls Fump - Baii€. (Stajnl€ss Sle€il
Woll WlzarCtt - O€dicatsd

Othe.:

Z 8la4bt Pump

oDL SamPle.

Dlpp6.

Wdl Wzaftfr

wEII INTEGFITY I fY- LoCK*: 
.<2.#

Merercai;bration: Aate: ,/O-/1-q z- nns: /O.0? Me4tsaierk-fu22:- IemDsraturooF:
( rc  1000- t - )  (D l - )  (pH7- - t - ]  (pHto - / - )  (pH4-1- t

Localion of pr€vious calibration: fr,/ tt' - /

sisn^rur", 
(1,, ic'7/La-r=--t Reviewed eyt QB pagegot /
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WATER SAMPLE FIELD DATA SHEET Rev. 2, ggt

PFOJECT NO: SAMPLE ID:

CUEFITNAME

LOCATION:

EMCON
4 a ! o o i l r € t

PUFGEDBY: S Q),//. *^ <
SAMPLED ev: S tr). //, n ^- .

rYPe GroundWater t/ SurfaceWater- TrearmentErfluent :K:rt*t
cAslNG 0TAMETER (fncfies): ?_ 3 _ 4Jl 4.5 _ 6- olher- _

cAslNG ELEVATIoN (feeYMSL) I

DEPTH To WATEB (fee0:

DEPTH oF WELL (feet) I

voLUME lN cAslNG (gat ) :
CALCUI-ATED FUFGE (gal.) :

ACTUAL PUFtcE VOL (gal.): Zo.  o

DATE PUHGED;

OATE SAMPLED:

r z r  t , ^

Start (2400 Hrl I L "l'/

S ta r t (24OOHi  /7O6

EC. TEMPEFATURE COLOB
(lrrnhor/crno 25. C)

?26
qqL 7r. S

fR Msuai)
12,3 6toat

Blaalt
&da+
t9h a-ta,

End (2400 Hr)
End (2400 Hr)

Urz-
(co8ALTo - rm)

/2nQ

/  7aV

ruFBIDIry
(visrjar)

l ltn/r
lfe*/f

lzz rlc'ti
r(24/,
lltn /r'

plL
(NTU 0 - 20o)

I tME V{.JLUME pH
(2&o Hi (gal.) (unib)

/?s( u tTi i
l?_ tq
t ' L  . ;1

J,-4

K ?,21
tL ,7q3

l jot l (  ! t ,32

20 _Z3L
urL

FIELD oC SAMPLES COLLECTED ATTHIS WELL [.a. FB-i, XDUp-1 ) : tu)t-
PURGING FOUIPMFNT

_ z Bladd€r Pump __ Bailer fie|lon@)

- C€ntitugal Pump / Uit"- pVCl
_ SubmersiblE pump - Bsjt€r (Slajnless St€€ll

W6ll Wzardtr. - D€dcated

TIME VOLUME

)3 0q

D. O. (ppm):

f ' \  .2 l^  ' . ,  -' 7  \  I  t f  /
-!- -

A ,  .
9 \  L. /  t t  t

eeu l t  t
|  )  /  ' t ' l

rrn^tr. iltz-

SAMPLING EOUIPMENT

- 2. Bbddef Pump

- DDL Sampl€.

- olpP3r

Well lMradD.

E aairer F€ onot

- Bajlef (Stainloss St€€t)

- Submersiblo pump

- oodcat€d
Olhac -Othec

WELL INTEGFIITY: LocK#: 3 2t,

REMARKS:

M€tercaiibrarion: oata:ib-/6'7 2 Ttma: /^DD Mer.rserial 
"7 

tt t Temperarura.F:_
( rc1000- t - I  (o l  - )  (pH7- t - - )  (pH10- / - )  l p+4- -  t_ , t
Location of prsvious calibratio n, f4 /, t' /

/ 4 -
t/ /. q' *.4

signature: L/&t' lL'//, &r^- Reviewed Bv: \JP eage / ot ,y
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/T\ sEouorA ANArYncAr
r:- 680 chesapeake Drive . Redwood City, CA 94063

=t 
{4'r5) 364-s6oo . FAX (41s) 364-e233

RESNA
C(115 Almaden Expwy., Suite 34
San Jose. CA 951 18
Attention: Joel Cotfman

Project ARCO 2162, San Leandro

Enclosed are lhe results irom 4 water samples received at Sequoia Analytical on October 1,1992. The requBsted
aMlyses are iisted below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TESTMETHOD

2100079

2100080

2100081

2100082

Water, W-lo-MW1

Water, W-9-MW2

Water, W-9-MW3

Waler, W-1 1-MW4

9/30/s2

e/30 /s2

I /30 /92

e/30 /s2

EPA 5030/801s/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA s030/801s/8020

Please contact me il you have any questions.
on this project.

Very truly yours,

SEQUOIA ANALYTICAL

LL/--,.-'

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

,M^q+w,
,froiect 

Manaoer

I
I
t
I
t
I

21(m79.RES < 1>



/T\ sEeuon ANALYTIcAT
$| e::,"Jux1ff.T'. ?of ,;, !i3ff.",'.c*v' cA s4063

San Jose, CA 951 18
Attention: Joel Coffman

Water
EPA 5030/8015/8020
2104079

0, 1
1 ,  1
9, 1

TOTAL PURGEABLE

Analyte
Beporting

Limit
ps/t

HYDROCARBONS with BTEX DISTINCTION

Sample Sample Sample
t.D.

PETROLEUM

Sample
LD.

210{079
w-1o-MWl

l .D, l .D.
210{080 2104081 210{082
w-9-MW2 W-9MW3 W-r1-MW4

I
I
I
I
I
I
I
I
I
I
I
t
t
I
t
I
I
I
I

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

AA

0.50

0.50

0.50

0.50

1  ,100

R t

N.O.

D.Y

N.D.

Gas

1,000

9.6

N.D.

45

1 1 0

Gas

N.D.

N.D,

N.O.

N.D.

N.D.

81

N,D.

N.D.

N.D.

Gas &
Dscreto Flaaks

Conlrol Data

Report Limit Multiplication Factor: 10 5.0 1.0 5.0

Date Analfzedr 10/8/92 1o/7 /92 10/7 /92 10/7/92

Instrument ldentification: GCHP-2 GCHP-3 cCHp-3 GCHp-g

Surogate Recovery, %: 113 100 10S 107
(QC Umits = 70-13006)

Purgesble Hydrocarbons sro quanitated egainst a fassh gasoline standard.
Analytgg report€d as N,D. wo.e not detscted abovs the stated reporting limit.

SEQUOIA ANALYTICAL

tr{JlY;^ (e"'...'-
.Troject 

Manaser 2tm7g.RES < 1 >



/T\ sEeuon ANALYTTcAT
ltrl A::'"J:x:'ff.T: ?lf ,;' :i3;f:'x c tY' cA e4063

15 Alrnaden Expwy., Suite 34
San Jose, CA 95118

Joel Coffman QC Sample Grouo: 2100079-82

QUALITY CONTROL DATA REPORT

I
t
I
t
I
I
I
I
I
I
t
I
t
I
I
I
I
I
I

Method:
Analyst:

Feporting Units:
Date Analyzed:
QC Sample #:

Sample Conc.:

Spike Conc.
Added:

Conc. Matrix
Spike:

Matrix Spike
% Recovery:

Conc. Matrix
Spike Dup,:

Matrix Spike
Duplicate

% Recovery:

Relative
% Ditference:

EPA 8O2O
J. Mllar
tlglL

ocr 7, 1992
GBLKIM792

MS/tvtsD

N.D.

EPA 8O2O
J, Mllar
pglL

Oct 7, 1992
GBLK100792

MS/MSD

N.D.

EPA 8O2O
J. Villar
p9/ L

Oct 7, 1992
GBLK1M792

MS/MSD

N.D.

EPA 8O2O
J. Villar
pglL

Ocr 7, 1992
GBLX1OO792

MS/MSD

N,D.

10

100

1 1

1 1 0'1 101 1 01 1 0

30

30

'| 00

33

10

10

100

10

10

1 1

100

Atl standard operating procedures and quality control requirements have b€en met.Ouality Assurance Statement:

SEQUOIA ANALYTICAL

\6,na (,t-
Uee

ErnyF
b6nzeneB€nz6ne Toluene

of M.S.. Conc. ol M,S.O,

Manager



/T\ sEouorA ANALYTTcAL
Qfr| e::,"Jixlffi* "Jlf ,;, :;9"':,"citv' cA e4063

T
I
I
I
I
t
I

OUALITY CONTROL DATA REPORT

15 Almaden Expwy., Suite 34
Jose, CA 95118

Atlention: Joel Goffman OC SamDIe GrouD:2100079f,2

Ethyl-
b€nzeneBenzgng Tolueno

I -"###{i:

I sample conc.:

I "h"r::I'
| "ot?,lf"''

I Matrix spike
0,6 Recovery:

I conc. Matrix
Spike Dup.r

I Marr spike
Ouplicate

| 

%Recovery:

Relative

t 
% oifterence:

Quality Assurance Statement:

I .roro,oorALYrcAL

I  l t  l  ) tuL-d t cJ--,
i l']thria L:ee

I J''*t 
Manaser

Method:
Analyst:

EPA 8O2O
R. Lee
u9/L

Ocr 8, 1992
GBLK1M892

N.D.

100

0.0

EPA 8O2O
R. Lee
pg/L

tu 8, 1992
GBLK1OO892

N,D.

EPA8O2O EPA 8O2O
R. Lee R. L66
yslL tlSlL

Oct 8, 1992 Ocr 8, 1902
GBLK1OO892 GBLKIOO8S2

N.D. N.D.

a l

103

30

100

10

'10

10

100

10

10

100

10

100

10

1 0

100

10

100

0.0 3.3

All slandard operating procedures and quality control requirements have been met.

Conc, ol M,S, - Conc. ol M,S,D.

210(n79.RES <3>
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WELL PIJRGE DATA SIIEET

Project Name: ARCO Station 2162

Date: Seotember 30. 1992

Well No. MW-l

Job No. 62019.02

Page I of 1

Time Started 12:52

Time Gallons Temperature pH Conductivity

L2t52 Started pumping,

I2:56 J 73.9 7.85 0.77

Lfi) t0 73.6 7.49 0.83

1:05 15 72.8 7.45 0.82

1:10 20 72.1 7.47 0.81

1r15 ' l F 1'' a 7.47 0.82

lt20 30 72.1 7,46 0.8r

l :2O Stopped pumping,

Notes:
Well Diameter (inches) : 4n
Depth to Bottom (feet) : 16.0

Depth to Water - initial (feet) : 10.68
Depth to Water - frnal (feet) I 10.68

7o recovery : 100
Time Sampled : 2:45

Gallons per Well Casing Volume : 4
Gallons Purged : 30

Well Casing Volume Purged : 7
Approximate Pumping Rate (gpm) : I
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VYELL PI,]RGE DATA SHEET

Project Name: ARCO Station 2162

Date: Seotember 30. 1992

Well No. MW-2

Job No. 62019.02

Page I of 1

Time Started 1:25

fime Gallons Temperature pH Conductivitv

lz25 Started pumping.

1:30 5 73.9 828 0.77

1:35 10 73.4 7.39 0.77

1:40 t5 72.9 7.59 0.76

t.45 2A 73.0 7.76 0.74

1:50 )< 72.8 7.73 0.76

1:55 30 72.9 7.74 0.76

l:55 Stopped pumping.

Notes:
Well Diameter (inches) : 4"
Depth to Bottom (feet) : 16.0

Depth to Water - initial (feet) : 9.74
Depth to Water - final (feet) : 9.74

70 recovely : 100
Time Sampled : 3:00

Gallons per Well Casing Volume : 4
Gallons Purged : 30

Well Casing Volume Purged : 7
Approximate Pumping Rate (gpm) : I
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WELL PI]RGE DATA SHEET

Project Name: ARCO Station 2162

Date: September 30. 1992

Well No. MW-3

Job No. 62019.02

Page 1 of 1

fime Started 12:15

Time Gallons Temperature pH Conductivity

12:15 Started pumping.

12220 5 79.6 7.3r 0.79

L2:24 10 77.6 7.30 0.65

12129 15 74.9 7.49 0.66

12t34 20 73.7 7.62 0.63

12r38 ) < 17 ' ' 7.61 0.62

l2:.45 30 73.r 7.62 0.62

l2:45 Stopped pumping,

Notes:
Well Diameter (inches) : 4"
Depth to Bottom (feet) : 15.0

Depth to Water - initial (feet) : 9,93
Depth to Water - final (feet) : 9.93

7o recovetJ : 100
Time Sampled : 2:30

Gallons per Well Casing Volume : 3
Gallons Purged : 30

Well Casing Volume Purged : 10
Approximate Pumping Rate (gpm) : 1
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IVELL PURGE DATA SIIEET

Project Name: ARCO Station 2162

Date: September 30. 1992

Well No. MW.4

Job No. 62019.02

Page I of 1

fime Started 2:00

Time Gallons Temperature pH Conductivity

2:fi) Started pumping.

2:05 5 73.6 7.66 0.84

2rl0 10 73.r 7.r7 0.84

2zLS 15 73.3 7.27 o.E3

2t20 20 73.3 7.20 0.84

J ' 7 < 25 73.2 7.2r 0.83

2t30 30 71 1 7.21 0.84

2:3O Stopped pumping.

Notes:
Well Diameter (inches) : 4n
Depth to Bottom (feet) r 172

Depth to Water - initial (feet) : 11.15
Depth to Water - final (feer) : 11.15

7o recoverJ : 1(X)
Time Sampled : 3:15

Gallons per Well Casing Volume : 4
Gallons Purged : 35

Well Casing Volume Purged : I
Approximate Pumping Rate (gpm) : I
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WELLHEAD SURVDT
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L i  u f l t \  E .  l l u L n
i : n r t  a r r r r r o r r n r

cA .  S ta te  L i c .  No .  Ls4811
5427  Te legxaph  Ave . ,  Su i t e  A
Oak  Land ,  CA  94509
1 E - 1  n  )  6 q s - q q q K

rAX(510 )655 -9745

RE S I.IA
3 : -5  ALmaden  Exp ress rvay /  Su i t e
San  j ose ,  CA  95118
(  408 )  264 -7123
FAX i 408  )  264 -2435

, l ob  *920?5
1ESNA P rc j ec t  i ob  #  69021 - .  ! ?
i : - - a F . . -  ' : e n  l  r - , - - '  T o e l  , l i : : t : t , l i -

i i ; e :  A rco  S tac i r n  #2152
15 i35  Hespe r  i an  Bou l -eva rd
?  Ru th  Cou r :
5an  LeanCrc /  CA

=  1 9 ? 3  A d j . ,  N G V D

w a s  a a k e n  a t  s e t  n o t c h  b e a r i n g

l =bu la t i on  o f  S ieva r i ons  as  c f
- _ , " v  P . L ! .  w r /  1 1 /  J L

Desc i i p t i cn

Top  o i  P .  V .  C .  Cas ing
Top  o f  Box

Tcp  c f  P . ' . . r ,C ,  Cas ing
Top  o f  Box

Top  o I  P .  v .  C .  Cas ing
Top  o f  Eox

Top  o f  P . v . c .  cEs inq
Tcp  c f  Box

I
t
I
I
I
I
I
t
I
I
I
I
t
I

EEI IC IMARK:  : : nch  na i - I  . t n  cu r :  a :  S t c rm  Wa te r  I n l e t ; t  5E
:a r ; r e r  o t  t he  -n i e r sec : i , : : ^ .  . :  ; i e spe r r : n  end  t say  F . i r

: '  = : , 1  1 r ' l ?  |  )

YONI TOR I 'ELL IATA : . IELE

r . T a '  l  : \ a < :  - - a - i . , n

MW- i

MIil- l

i"Il{- j

rlw- 4

N O T E S :

ELe , , ' a t i : :

i 1 . 13
11 . i t -
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