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ARCO Products Company

INTRODUCTION

ARCO Products Company (ARCO) requested that RESNA Industries (RESNA) prepare

this Work Plan for review and approval by the Regional Water Quality Control Board
(RWQCB), Alameda County Health Care Services Agency (ACHCSA), and the City of San
I-eandro Fire Department (SI-FD), to further evaluate the lateral and vertical extents of
gasoline related hydrocarbons in the soil and investigate the possible impact to groundwater

and to evaluate the groundwater gradient and flow direction beneath the subject site. This
Work Plan was initiated after Roux Associates (ROUX) encountered gasoline hydrocarbons
in the soil dwing the preliminary tank replacement assessmetrt (ROUX, August 1991)
conducted at the subject site. Other work previously performed by ROUX and RESNA s
approach, field methods, and project steps recommended to perform a subsurface
investigation at the site are summarized in the enclosed Work Plan.

The proposed work includes drilling four soil borings (B-5 through B-8); collecting soil
sampies from the borings for classification and possible laboratory analysis; installing four
groundwater monitoring wells (MW-1 through MW-4) in the borings; suweying, developing,
and sampling the groundwater monitoring wells; and preparing a report.
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SITE DESCRIPTION AND BACKGROI]ND

General

ARCO Station 2162 is an operating auto repair and self-sewice gasoline station in a

residential area on tle southeast corner of the intersection of Hesperian Boulevard and

Ruth Court in San I-eandro, California. The location of the site is shown on the Site

Vicinity Map, Plate 1., The site is located at an elevation of approximately 30 feet above

mean sea level (msl), on a predominantly flat-concrete and asphalt-covered lot. The local

topography is nearly flat, sloping gently (less than L percent) toward the southwest (U.S.

Geological Survey, 1968). In December L991, oue 6,00$'gallon gasoline-

storage talk (UST), two 8,O0&gallousteetUsTs, andoD€ U'00&gdfonftarghssUSTGl

through T4) were removed and replaced with four lQ00Ggallon double walled fiberglass

USTs at the subject site. Product delivery lines were also replaced wi& double-walled

product delivery lines. A 560-gallon undergrould waste-oil-storage ta.nk was a]so removed

and replaced with a 600-gallon underground waste-oil-storage talk during the s'me period.

The newly installed USTs are located within approximately the same location as the former

USTs, on the northern side of theiite. The newly installed USTs store regular and supreme

unleaded gasoline. The newly installed underground waste-oil-storage tank is located just

northeast of tie station building, in the previous waste-oil tank pit location The locatiors

of the newly installed tanks and other peninent facilities at the site are shown on the

Qslglalizsfl Site Plaq Plate 2. The locations of the former tanlis are shown on Plate 3,

Former Underground Storage Tank Locations.

Reqional Geoloqv and Hydrogeologv

The subject site is located along the eastern margin of the San Francisco Bay Plain, which

slopes gently westward and forms the eastem side of the San Francisco Bay Depression.

The San Francisco Bay Plain is bounded on the east by the Diablo Range and on the west

by the San Francisco Bay. The eastern boundary of the plain in the San Leandro area is

marked by the active Hayward Faul! which is located along the base of the Diablo Range

escarDment,

f--t-^t^
,a--tE1a



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

Work Plan
ARCO Station 21.62, Sar I*ardro, California

J'tly 7, 1992
62019.0r

The Sarr Francisco Bay Ptain consists of alluvial deposits between the h ighlands and the

marshlands adjacent to the San Francisco Bay. The alluvial areas consist of large coalescirg

cones (fans) formed by debris transported by strenms and creeks that drained from the

highlands (Hickenbottom and Muir, 1988). The Hayward Fault is a well recognized

groundwater barrier which locally influences groundwater flow near the base of the hills

along the east and northeast sides of the East Bay arca of the Bay Plain (Maslonkowski'

1984). The San Leandro Cone groundwater sub-area of the East Bay plain underlies much

ofthe San Leandro area (Maslonkowski, 1984), including the subject site'

Recharge to the groundwater in the area occrus mainly as a result of direct precipitation

that falls on the plein and the adjacent hill5. Iffa1s1 reaches the gtoundwater reservoir

through seepage from streams, infiltration through the soil, and subsurface inflow ftom

adjacent areas and bedrock units.

The East Bay area of the plain 15 undsllein by fluvial and interfluvial basin deposits of

unconsolidated, moderately to poorly sorted silt, sand, gravel, and clay, ald younger and

older ailuvium. The interfluvial basin and fluvial deposits are generally less than 10 to 15

feet thick and yield ody small quantities of groundwater to wells. The younger alluvium was

deposited along stream terraces and as valley fill and has a ma'rimum thickness of

approximately 50 feet in the study area. Most younger alluvium lies above the zone of

saturation and the deposits generally yield small quantities of groundwater to wells.

Older alluvial deposis are e4rosed in the site area and recharge occurs to the units

principally as seepage from streams near the apex of the San lmenzo Cone west of the

Hapvard Fault. The older alluvium is the major groundwater reservoir in the East Bay area

of the plain. Groundwater occurs in the older alluvium in permeable sand a.nd gravel beds

$ng between ciay and silt units. Yields from groundwater wells vary 4sselding to the

characteristics and number of permeable beds intercepted (Hickenbottom and Muir, 1988).

f-ft-.,t)ua--afrl



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

Work Plan
ARCO Station 2162, Salr I-eandro, California

JrrJy 7,1992
62019.0r

PREVIOUS WORK

Preliminarv Tank Replacement Assessrnent

A preliminary tank replacement assessment was conducted at the site by RouX on June

5, 1991 (ROUX, August 1991). This investigation included drilling and sampling of seven

soil borings (B-1, BlA through B-4 and the irutallation of two vapor extraction wells [vIV-1
and VW-2]), Soil samples collected from the 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 3.

The soil borings were drilled to a total depth of 9.5 to 15 feet below ground surface (bgs)

a.nd the vapor extraction wells WV-1 and WV-2 were instailed at a depth of 9 feet bgs. Soii

encountered in the borings consisted of interbedded silt and silty clay from ground surface

to a depth of 7 to 9 feet bgs. A sand and gravel unit underlies the silt and clay unit.

Groundwater was encountered in the borings at approximately 9 to 10 feet bgs. A silt unit

underlying the sand and gravel rtnit was encoutrtered in boring B-3 at a depth of 13 feet bgs

(Rou;r, August 28, L991).

Analyticai results of a soil sample collected from boring B-1, located in tank pit T-3'

reported nondetectable cotrcentrations for total petroleum hy&ocarbons as gasoline (TPHg)

and benzene, toluene, ethyibenzene, and total xylenes (BTEX). Soil samples coilected and

analyzed ftom boring 84, located in tank pit T-1, reported a concentratior of t400 parts

per millioa (ppm) TPHg, ard reported gasoline constituents: benzeoe 17 pp-, toluene 62

pprl ethylbenzene 41 pprl and total rylenes 260 ppm at a depth of 7.5 feet bgs- Soil

samples coilected from boring B-3, located to the southwest of the former USTs, reported

a concetrtration of 1,400 ppm TPHg and reported BTEX constituents: benzetre 2.5 ppm,

toluene 4.4 ppot, ethylbenzene 29 ppry and total rylenes 190 ppm at a depth of 7'5 feet bgs.

TPHg and BTEX were detected in soil sarnples collected from boring B-5 (VW-l), located

southwest of the pump islands, and in boring B-ld located northwest of the former USTs

at concentrations up ro 100 ppm TPHg and 7.8 ppm total rylenes at a depth of 7.5 to 9 feet

bgs just above filst-encountered groundwater. Reported laboratory anaJyses of soil samples

E=QE-I.
ta.f-t JFa,
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anaiyzed from borings B-1, B-1A through B-5 are shown in Table 1, Cumulative Results of

Laboratory Analysis of Soil Samples, No soil samples *.t. analyzed fron 8-6.

Limited Soil Performance Test

A limils6 soil performance test (LSI'T) was performed onsite on June 6, 1991 by Rorx

Associates (RODq June 1991). The LSPT was performed to collect operational data to

evaluate the efficiency and practicality of vapor extraction as a soil and groundwater

remediation alternative and to determine the most appropriate off-gas treatment altemative.

Vapor extraction weli VIV-1 was used as the extraction well and well V!V-2 was used as the

observation well in the I-SPT. No air samoles were taken durins the IJPT.

Based on I-SPT results, the radius oloa6uum imFact is less tlan 20 feet at a flow rat€ of 260

cubic feet per hour or 3.6 cubic feet per mirute (CFM). No influence was recorded in

vapor extraction well WV-2 for 70 minutes. It was determined that at the screened depth
of the vapor extraction wells, the subsurface at the site is not omenable to vapor extraction
remediation techniques due to the silty clays beneath the site, The results of the ISPT are

shown on Table 2,I imited Soil Performance Test Data.

Undergrounil Storage Tank Removal and Replacement

The former USTs and former undergtound waste-oil-storage talk removal and replacement

activities were conducted between December 1991 and February 1992. The former USTs
were replaced with four double-wall 10,00Ggallon fiberglass USTs located near the former

tank pit. Product delivery lines were also replaced with double-walled lines. The locations

of the former USTs are shown on Plate 3. Soil samples were collected and analyzed for

TPHg and BTEX, from the tank pit side walls and beneath the product delivery lines. The

Product Line and Sidewall Soil Sample I-ocations are shown on Plate 4, Product Line and

Sidewall soil Sample I-ocations, and th
Discussions of tank removal and replacement activities will be submitted under a separate

cover by ROUX. All product line trench bottom samples (Ll through L7) indicated TPHg

concentrations less than 20 ppm, except in the northwest corner of the trench in sample L5.

This sample contained a TPHg concentration of 110 ppm at a depth of 3 feet bgs. fuIt
samples in the forqer taok pit excalatioa (SW-1 rbrough SW-s) indieatd TPIS

f--t-L,rl
fa--rafi
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concen'tratioru.rangd,ftod140 ppm on the southwest sidewall at a of 10 feet, to
1,0@ ppm in the northeast sidewall at a depth of 10 feet.
gbtained approximately 10 feet bgs beneath the fo4ner waste-oil tank and analyzed for

'TPHg 
and total petroleum hydrocarbons as diesel fffffO) s5ing Environmental Protection

Agency (EPA) Method 8015, E-TEX using EPA Method 8020, {6iatile organic compounds ;n
(VOCs) using EPA Method 8240, total oil and grease(TOG) using Standard Method 5520
E & F, and The Waste Extraction Test (WET) for cadmium (Cd), chronium (Cr), lead
(Pb), nickel (Ni), and znc (Zn) as described in the California Administrative Code, Title

showed nondetectable concetrtratiotrs. The results of the analysis are shown on Table 3,
Waste-Oil Analytical Results.

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

PROPOSED WORJ{

RESNA proposes the following project Steps 1 through 6 listed below as a method to
evaluate the presence of gasoline related hydrocarbons in soil and groundwater in the area
downgradient of the USTs at the site. Field work involved with the following project steps
will be performed in accordance with the attached RESNA Field Protocol in Appendit A"
and an updated Site Specific Safety Plan.

RESNA recommends the following work at the site based on findings from previous
investigations:

Step I Submit well permit applications to the Alameda County Flood Control and
Water Conservation District (ACFCWCD) for approval.

Step 2 Drill four borings (B-5 through B-8) on the north, east, west, and south
perimeters of the site as shown on Plate 5, Proposed Boring/Monitoring Well
I-ocations. Install 4-inch diarneter groundwater monitoring wells (MW-1
through MW-4) in the borings to a maximum depth of tro more than S-feet

EESHA
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into a confining clay layer or 20 feet into the fust-encountered water beari4
zone (approximately 30 feet bgs), to evaiuate the venical atrd lateral extents
of gasoline hydrocarbons in the soil and groundwater downgradient of the
former USTs, Collect and describe soil samples and submit selected soil
samples from the borings to a State-certified laboratory for analysis of TPHg
and BTEX by EPA Methods 5030/8015/802Q following Chain-of-Custody
documentation.

Step 3 Survey the newly irxtalled monitoring wells to a U,S. Coast and Geodetic
Survey Dafum relative to mean sea level elevation.

St€p 4 Develop groundwater monitoriag weils MW-l through MW-4 by surge
blocking and bailing as described in Appendix A

Step 5 Measure depths-to-water (DTW), purge, and sample groundwater monitorhg
wells MW-1 through MW-4. Submit groundwater samples to a State-certified
laboratory for analysis for TPHg and BTEX by EPA Methods
5030/8015/8260. Chain of Custody records will accompany all samples
submitted to the laboratory for analysis.

Step 6 Prepare a report summarizing field and laboratory procedures, 6ndings, and
conclusions.

Upon completion of this phase of worl this site will be placed on a groundwater modtorhtg
program in which wells will be monitored monthly for 1 year (one hydrologic cycle) for
gtoundwater levels to establish groundwater flow direction and gradient. Wells will be
sampled on a quarterly basis to evaluate the presence and extent of hydrocarbon-impacted
$oundwater beneath the site.

SCHEDULE OF OPERATIONS

A preliminary time schedule to perform the steps described above is inciuded as Plate 6,
Preliminary Tine Schedule. This time schedule is an estimate and is subject to change
should circumstances dictate. ARCO and the appropriate regulatory agencies will be
informed should the estimated time for completion of the work proposed in this Work Plan

be delayed beyond the estimated time of completion depicted in Plate 6. Time is estimated
in week after gaining regulatory approval of the Work Plan and any changes which must

be incorporated into this Work PIan due to reguiatory request. RESNA can initiate work

RESHE|
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at the site within 1 to 2 weeks after receiving work plan approval and authorization to
proceed. If work plan approval is not received from the Alameda County Health Care
Services Agency within 60 days from receipt of this work pian" under Title 23, Article 11,
Chapter 16, Sections nn $)$) ard2726 (c)(1), and at the direction of ARCO, RESNA
wiil proceed with the proposed work in the work plan.

PROJECT STAIT'

Ms. Diane Barclay, a Certified Engineering Geologist ir the State of Californi4 will be in

overall charge of hydrogeologic facets, and Dr. Joan E. Tiernaq a Registered Civil Engineer

in the State of California will be in overall charge of engineering facets of this projecl Mr.

Greg BarcLay, General Manager, will provide supervision of field and office operations of

the project. Mr. Joei Coffmaq Project Manager, will be responsible for the day-to-day field

and office operations of the project. RESNA employs a staff of highly querified geologists,

engineers, environmental scientists, and technici:ns who will assist with the project.

DISTRIBUTION

It is recommended that cooies of this Work Plan be forwarded to:

Mr. Scott Seery
Alameda County Health Care Services Agency

Department of Environmental Health
80 Swan Way, Room 200
Oakland, Calrtorna 9 46T,

Mr. Jobn Jang
Regionai Water Quality Control Board

San Francisco Bay Region
2101 Webster Street, Suite 500

Oakiand, Calrtorrra. 9 4 6 12

Mr. Michael Bakaldin
City of San kandro Fire Department

Hazardous Materials Coordinator
835 East 14th Street

San I-eandro. California 94577-3782

E--QN---
,-,-ftaFa,
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TABLE 1
CUMIJIAITYE RESI,ILTS OF IABORATORY ANALYSES

OF SOIL SAMPLF-S
ARCO Ststiotr 2162

Sao l-eaDdrE, Califomia
(Roux Associates, June 1991)

TPHgDepth Datc
(fec.)

Sarnple
ID

B1-5
B1A-75
BLs
BL9
B3-4
Br75
8445
a-75
e5lvwl{
B-5/VW1-9

swl-9
sw?-10
sw}10
sw+r0
sw$10

L1-3
r2-35
I3.3
w3
IJji
lez5
L74

Mlls/9L
6/0s/er
Ml0s/e1
M/os/e7
06/0s/97
06/0s/9r
M/osle1
M/0s/91
06/05 leL
M/05/eL

12/0s/9r
r2/0s/9r
12/05 /91
L2/0s/91

02luln
02/Mln
ululn
u2/u/n
04uln
mlMln
02/M/n

< 1.0
43

<1.0

1{n
< 1.0

ZM
2.4

lql

< 0.005
0.14

<0.m5
< 0.005

0.0u
25
0.025

77
0.033
0.4E

<0.m5
0.1
0.:26
0.47

<0.m5
0.m2

< 0.m5
0.mdl
0.65
L
0.24

<0.m5
0.93

<0.fit5
< 0.005

0.029
4,4
0.013

62
0.002'
7.4

0.4
0.38
0.11
7.L
9.2

<0.m5
0.013

<0.005
0.0076
0.11
02
0.018

< 0.m5
1 l

< 0.005
<0.005

0.016
29
0.0085

41
0.on
2.7

3
2.7

11
23

< 0.005
0.27

< 0.005
< 0.m5

1-.2
0.%
0.35

< 0.005
7.4
0.01E

< 0.m5
1.1

190
0.M2

' 0

0.055
4.1

8.4

2
n

2m

<0.005
03

<0.005
0.029
0.14
4
0.18

5
9

45

6

5m
1,t0
1.1t0
610

< 1.0

< 1.0
< 1.0
1fi
t 6
12

9
10
t0
t0
10

3
3

2S

12/05/er Lom

Results id parts pcr dillion (ppm)
TPHgiTotal petroleum hydDcarbons a.6 gasolinc
B:bcnzene T:tolucnc E:eth]'lbcnzcnc &total rylene ilomcrs
TPHg anabzed by EPA Melhods 50?0/8O1J
EIEX analtzed by EPA Method 8020
No soil campleo werc aMtlzcd from B-6/VW-2

Sample ID:

Approximatc samplc
depth in feet
Borirg number

Approximatc samplc
depth in fect
Prcduct line soil samplc

sw?10

| 
' Approximate samplc

I depth in leet
SidesEll soil safiple
from the tatrk pit

w5
I
t l
t '
I
r2-35
I I
I '
I

D--\t^
flLDtt-Ei
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TABLB 2
LIMITED SOIL PERFORMANCE TEST DAIA

ARCO Statiotr 2162
15135 Hesp€riad Boulcvard

SaD karl&o, Crlifoldia
(Roux Arsociatcs, Junc 1991)

Date of test:
Extraction Wcll No:
Inlluence well No:
Distance betsecn wcll6:.
Duration of tcsl

TirEe

MlMle7
\.f-1
vw-2
20 fcct
70 rninutes

Er4raction Vacuum
itrchcs of rtetEury

Ertraction AiI F1o*.
s.cF.H.

Test Vacuuru
inches of *€tea

Start

Finish

210
zn
220
220
2ZO
220
2n
220

1305
L315
1325
1335
ri4s
1355
1.t05
1475

S.C.F.H. = Stan<lard Cubic Fcct pc! Hour

1 inch of m€rcury = 13.6 idches watc!

]a-t-.,r-,
fa--f,-tia
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ARCO Station 2L62, San I-eandro, California

July 7,1992
62019.01

TABLE 3
WASTE.OIL ANALYTICAI RESIJLTS

OF SOIL SAMPLES
ARCO Station 2162

San lrandro, Califomia
(Roux Associatcs, Decenber 191)

Sample ID:
Date:
Depth:

Anall*is

wo-1
12/5 /9r
10 feet bgs

Results (ppm)

TPHS
TzHA
TOG
BIEX constituedts:

3X0
ffi
tfr)

0.?8
0.8t)

ND

N'D
49
5.2
59
58

B€nzere
Toluclle
Bth]'lbcnzctrc
X''tcncs

VOCs
WET mnstituents:

cd

Pb
Ni
Zn

Results in pa s per milion (PPn).
TPHg:Total petrcleurn hydrocafto!8 as ga6olin..
TPHd: Total p€troleun hydrocaions as diesel
TPHg add TPHd anab'zed by EPA Method 8015,
TOG: Total oil and gleise analfzed by Standard Method 5520 E & F
BTEX anabzed by EfA Method 8020.
WEf: The waste extlactio[ test as describcd in thc Cllifornia Adtrdnistrative Code, Title 22
Cd: Cadmium
Cr Chromiurn
Pb: Lead
7,tr:. zjnc
ND: Not detected

EEEfrA
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Work Plan
ARCO Station 21,62, San Leandro, California

Jnly 7,1992
62019.01

FIELD PROTOCOL

The following presents RESNA protocol for a tlpical site investigation involving gasoline
hydrocarbon-impacted soil and/or groundwater.

Site Safetv Plan

The Site Safety Plan 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 are to be briefed on the contents of the
Site Safety Plan before work begins. A copy of the Site Safety Plan is available for
reference by appropriate parties during the work. A site Safety Officer is assigned to the
project.

Soil Excavation

Permits are acquired prior to the commencement of work at the site. Excavated soil is
evaluated using a field calibrated (using isobutylene) Thermo-Environmental Instruments
Model 580 Organic Vapor Meter (OVM). This evaluation is done upon arrival of the soil
at the ground surface in the excavator bucket by removing the top portion of soil from the
bucket, and then placing the intake probe of the OVM agahst the surface of the soil in the
bucket. Field instruments such as the OVM are useful for measurhg relative concentrations
of vapor content, but cannot be used to measure levels of hydrocarbons with the accuracy
of laboratory analysis. Samples are taken ftom the soil in the bucket by driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and aluminized duct tape, labeled, and promptly placed in iced storage.
If field subjective analyses suggest the presetrce of hydrocarbons in the soil, additional
excavation and soil sampling is performed, using similar methods. If groundwater is
encountered in the excavation, gtoundwater samples are collected from the excavation using
a clean Teflon@ bailer. The groundwater samples are collected as described below under
"Groundwater Sampling". The excavation is bacldlled or fenced prior to depamrre from
the site.

Sampling of Stockpiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than 50 cubic yards. Composite soil samples are
obtained by first evaluating relatively high, average, and low areas of hydrocarbon
concentration by diggirg approximately one to two feet into the stockpile ald placing the
intake probe of a {ield calibrated OVM against the surface of the soil; and then collecting

A-1
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Iily 1, 1992
62019.01

one sample from the "high" reading are4 and three samples from the "average" areas.

Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and alurninized duct tape, labeied, and promptly placed in iced storage for
transport to the laboratory, where compositing will be performed.

Soil 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 ftom the City or State are acquired if drilling of borings offsite in the
City or State streets is necessaly, Copies of the permits are included in the appendix of the
project report. Prior to drilling, Underground Sewices Alert is uotified of ow intent to drill,
and known underground utility thes and structures are approximately marked.

The borings are drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter,
hollow-stem augers. The augers :ue steam-cleaned prior to drilling each boring to minimize
the possibility of cross-contamination, After drilling the borings, monitoring wells are

constructed in the borings, or treat-cement gout with bentonite is used to backfill the
borings to the ground surface.

Borings for groundwater monitoring wells are drilled to a depth of no more than 20 feet

below the depth at which a saturated zone is fust encourtered, or a short distance into a
stratum beneath the saturated zone which is of suf8cient moisture ald consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drillhg into a
deeper aquifer below the shallowest aquifer ca.n begin only after a conduclel gasing is
properly installed and allowed to set, to seal the shallow aquifer.

Drill Cuttines

Dritl cuttings subjectively evaluated as having hydrocarbon contamination at levels greater

than 100 parts per million (ppm) are separated flom those subjectively evaluated as having
hydrocarbon contamination levels less than 100 ppm. Evaluation is based either on

subjective evidence of soil discoloration, or on measurements made using a field calibrated
OVM. Readings are taken by placing a soil sample into a ziplock-type plastic bag and
allowing volatilization to occur. The intake probe of the OVM is then inserted into the

headspice created in the plastic bag imrnediately after opening it. The drill cuttings from

the bbrings are placed in labeled 55-gallon drurns approved by the Department of

Transportation, or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

A-2
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Work Plan
ARCO Station 2162, San I-eandro, California

Jnly 7, L992
620t9.0r

Soil Sampling in Borings

Soil samples are collected at no greater than 5-foot intervals from tie ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a Caiifornia-modified, split-spoon
sampler contnining brass sleeves through the hollow center of the auger into the soii. The
sampler and brass sleeves are laboratory-cleaned, steam-cleaned, or washed thorot'ghly with
Alconox@ and water, prior to each use. The sanrpler is driven with a standard 140-pound
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 consistency of the
soil.

The samples selected for laboratory alalysis are removed from the sampler arrd quickly
sealed in their brass sleeves with aluminum soil, plastic caps, and aluminized duct tape. The
samples are then to 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 laboratory analysis at each sampiing
interval is tested in the field g5ing an OVM that is field calibrated at the beginning of each
day it is used. This testing is performed by inserting the intale 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 l-ogs of Borings included in
the project report.

I-ogging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. $amples not selected for chemical analysis, and the soil in the
sampler shoe, are extruded in the field for irupection. Logs include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted, I-ngs also include
subjective evidence for the presence of hydrocarbons, such s5 5sil 5fairing, noticeable or
obvious product odor, and OVM readings.

Monitorine Well Construction

Monitoring wells are constructed in selected borings using clean 2- or 4-inch-ditmeter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in weil construction. Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the wells are
constructed of machine-slotted PVC casing with O.02Ginch-wide (t)'pical) slots for initial site
wells. Slot size for subseouent wells mav be based on sieve analvsis and/or well

A-3
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development data. The screened sectiols in groundwater monitoring wells are placed to

allow monitoring during seasonal fluctuations of gtoundwater levels.

The annular space of each well is bacldilled with No. 2 by 12 sand, 9. ryqT sorted sand,

to approxima;ry ffo feet above the top of the screened casing for initial site wells. The

sand pact grain size for subsequent wells may be based on sieve analysis and/or weil

development data. A 7- to 2-foot-tbick bentonite plug is placed {oye tle sand a-s a seal

againsf s6m.r1 entering the filter pack. The lsmrining annulus is thett backfilled with a

slurry of water, neat 
""-"ttt, 

and bentonite to approximately one foot below the ground

surface.

An aluminum utility box with a PVC apron is placed over each wellhead and set in cotrdete

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 wr_ench,to open.

The desigl diicourages 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 techniques.
The wells at" Eith"r bailed or plo-p6a, alowed to recharge, and bailed or pumped again

until the water removed from the wells is determined to be clear. Turbidity measuremetrts
(in NTU9 are recorded during well development and are used in evaluating well

development. The developmeni method used, initial turbidity measxremetrt,, volume of

water iemoved, final turbidity measurement, and other pertinent fleld data and observations

are included in reports. The wells are allowed to equilibrate for at least 48 hours after

development priorlo sampling. Water generated by weII development will be-stored in 17E

Department 
^of 

Transportation (DOT) 55-gallon drums on site and will remain the

responsibility of the client.

Groundwater Samoling

The static water level in each well is measured to the nearest 0.01-foot using a Solinst@

electric water-level sounder or oil/water interface probe (if the wells conlain floating

product) cleaned with Alconoxo and water before use in each well. The liquid in the onsite

wells is examined for visual evidence of hydrocarbons by gently lowering approximately half

the leugth of a Teflono bailer (cleaned with Alconoxo and water) past tlle afu/watel

interfaci. The sample is then retrieved and inspected for floating product, sheen" emulsion,

color, and clarity. 'ih. thickness of floating product detected is recorded to the nearest 1/8-

inch.
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Wells which do not contain floating product are purged using a submersible pump. The
pump, cables, and hoses are cleaned with Alconoxo and water prior to use in each weil.
The wells are purged until withdrawal is of sufficient duration to result in stabilized Ph,
temperatue, and electrical conductivity of the water, as measured using portable meters
calibrated to a standard buffer and conductivity standard. ff the well becomes dewatered,
the water level is allowed to recover to at least 80 percent of the initial water level. Prior
to the collection of each groundwater sample, the Teflono bailer is cleaned with Alconox@
and rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed, Hydrochloric acid is added to the sample vials as a preservative (when applicable),
A sample method blank is collected by pouring distilled water into the bailer and then into
sample vials. A sample of the formation water is then collected from the surface of the
water in each of the wells using the Teflon@ bailer. The water samples are then gently
poured into laboratory-cleaned, 4Gmilliliter (nrt) glass vials,500 ml plastic bottles or L-liter
glass bottles (as required for specific laboratory analysis) and sealedwith Teflon@lined caps,
and irspected for air bubbles to check for headspace, which would allow volatil.ization to
occur. The samples are then labeled and promptly placed in iced storage. A field log of
well evacuation procedures and parameter monitoring is maintained. Water generated by
the purging of wells is stored in 17E DOT 55-gallon drums onsite and remains the
responsibility of the client.

Sample Labelins and Handling

Sample containers are labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for trnsport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, old accompanies the samples to a laboratory certified by the State of Californira
for the analyses requested. Samples 4rs llansported to the laboratory promptly to help
ensure that recommended sample holding times are not exceeded. Sarnples are properly
disposed of after their useful life has expired.

Aquifer Testing

Bailer Test

The initial water level is measured in the test well, and water bailed from the test well using
a Teflon@ bailer and cable cleaned with Alconox@ and water. Pressure transducers are used
to measure water levels in the test well during drawdown and partial recovery phases, over
a minimum period of approximately one to two hours. The bailing rate for the designated
test well is recorded.
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Jrly 7,1992
62019.01

Pumping Test

The initial water levels in wells to be used during the test axe measured prior to
conmencement of pumping. The flow rate of the prrmp is adjusted to the desired pumping
rate, and water levels allowed to recover to initial levels. Pumping then begins, and the
startiq time of pumping is recorded. Drawdowns in obsewation wells are recorded at
intervals thloughout pumping u5ing pressure transducerS. Evacuated water is stored in a
storage tank at the site and remains the responsibitty of the client. After the pump is shut
off, recovery measurements are taken in the wells until recovery is at least 80 percent of the
initial water level. Barometric pressure and tidal information are collected for the time
interval of the pumping test to allow fs1 scrgsning of possible effects of atmospheric
Dressure and tidal fluctuations or the sroundwater levels.
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TO: Mr. Scott Seery
Alameda County Health Care Services
Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland, Cahfomia 9462L

FROM: Joel Coffman
TTTLE: Project Geologist

WE ARE SENDING YOU:

A RESNA Conpeny

l l 15  A lm . rden  Fxp ressway ,  Su i l e  34

San Jose, CA 951 1B
Phone: (408) 264-7723
Fax: (408) 264-2435

Working To Restore Naturc

DATE: July 7, 1992
PROJECT NUMBER: 62019.01
SUBJECT: ARCO Station ?162, I5I35
Hesperian Boulevard, San I-eandro,
California

TRANSMITTAL

COPIES DATED NO. DESCRIPTION

7 /7 /e2 62019.01 Final - Work Plan for Subsurface Investiqation
at the above site.

THESE ARE TRANSMITTED as cLecked belo'rz

[ ] For review and comment [] Approved as submitted [ ] Resubmit _ copies for approval

[ ] As requested [ ] Approved as noted [ ] Subnit copies for distribution

[ ] For approval [ ] Retum for corrections [ ] Return _ corrected prints

[x] For your files

REMARKS: Per ARCO's request, these reports have been forwarded to you for your review.



ENVIRON[,{ENTAL CONSULTING & MANAGEMENT

rcr.xas(DcrarEs

1855 GATEWAY BOULEVARO
sutTE 770
coNcoRD, cALtFoRNtA 510 602-2333 FAX# 5i0 687-1258

TransmittaUMemorandum

To: Ms. Susan Hugo
Alameda County Health Agency
Division of Hazardous Materials
Department of Environmental Health
80 Swan Way, Room 200
Oakland, Califomia 94621

Iuly 9, 1992

Underground Storage Tank Replacement and Soil Sampling
ARCO Facility No. 2162
15135 Hesperian Boulevard, San kandro, California

Al17w01

Date:

Job No.:

Remarks: Enclosed is a copy of the subject final report for your records.

Mr. Michael Whelan, ARCO Products Company
Mr. Chris Winsor, ARCO Products Company
Mr. Michael Bakaldin, San Leandro Fire Department
Mr. Richard Hiett, Regional Water Quality Control Board
Mr. Joel Coffman, RESNA

Doc #A117W01.1.8


