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Mr. Scott Seery
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland, Cali fornia 94(12l

Subject: Addition to Work Plan for Aclclitiorral Subsurface Investigation at ARCO
Station 2162, l-513-5 Hesperian Boulevitrd, San Leandro, Cali fornia.

Dear Mr. Seery:

As per your letter dated August 4, 1993, and our telephone conversation on August 5, 1993,
RESNA Inclustries Inc. (RESNA) will submit selected soil and groundwater sanrples from
proposed boring/well B-9/MW-5 for laboratory anirlysis for semi-volatile organic compounds
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this dri l l ing or groundwater sampling event, we wil l  discontinue analysis for these
compounds.

If you have any questions or conlments, please call nre at (40t.l) 264-1123. Thank you.

Sincerely.
RESNA Industries Inc.

Mike Whelan, ARCO Products Company
John C. Yor.rnq, RESNA

Erin McLucas
Staff Geokrgist
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WORK PI.AN
for

ADDITIONAL SUBSURFACE INVESTIGATION
LT

ARCO Station 2162
15135 Hesperian Boulevard

San l-eandro. California

INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA Industries Inc. (RESNA) has
prepared this Work Plan to perform an Additional Subsurface Investigation at the above
referenced subject site for submittal to the Regional Water Quality Control Board
(RWQCB), the Alameda County Health Care Services Agency (ACHCSA) and the City of
San Leandro Fire Department (SLFD). The location of the subject site is shown on the Site
Vicinity Map, Plate 1. The purpose of this additional subsurface investigation is to further
evaluate the lateral and vertical extents of gasoline hydrocarbons in the soil and
groundwater beneath the site and beneath the adjacent offsite to evaluate the gradient and
flow direction of the first encountered groundwater, This Work Plan was initiated after
gasoline hydrocarbons were encountered in the soil and groundwater during preliminary
tank replacement assessment (ROUX, August 1991) and during RESNA s subsurface
environmental investigation (RESNAi March 1993) and ongoing quarterly groundwater
sampling.

RESNA's recommended approach and project tasks for this subsurface investigation include:
obtaining permits and offsite access for three offsite wells from public and private omrers;
drilling and collecting soil samples for description and possible laboratory analyses from one
onsite soil boring (B-9) and three offsite soil borings (B-10 through B-12); installing one 4-
inch diameter groundwater monitoring well (MW-5) in boring B-9 and three 2-inch diameter
groundwater monitoring wells (MW-6 through MW-8) in borings B-10 through B-12, as
shown on Plate 2, Proposed Boring/Monitoring Well Locations; submitting selected soil
samples to a State-certified laboratory for analyses; surveying the wells for top-of-casing
elevations; developing the new wells; sampling the groundwater in the new wells; performing
a well survey of wells within y2- mile radius of the site; conducting a records search; and
preparing a report summarizing our findings, interpretations, and conclusions,
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Work Plan
ARCO Station 2162, San Ixandro, Califomia

SITE DESCRIPTION AND BACKGROUND

General

ARCO Station 2762 is zt operating auto repair and self-service gasoline station located in
a residential area on the southwestern corner of the intersection of Hesperian Boulevard
and Ruth Court in San Leandro, California. The location of the site is shown on the Site
Vicinify Map, Plate 1. The site is at an elevation of approximately 30 feet above mean sea
levet (nsl), and consists of a predominantly flat concrete- and asphalt-covered lot, which
slopes gently (less than l percent) toward the southwest (U.S. Geological Suvey, 1968). In
December 1991, one 6,M&.gallon steel gasoline undergrouud storage tank (UST), two 8,fiX)-
gallon steel USTs, and one 12,000-gallon fiberglass UST (previously designated as T1
through T4) were removed and replaced with four 1Q000-gallon double-walled fiberglass
USTs at the subject site. Product delivery lines were also removed and replaced with
double-walled product delivery lines. A 56Ggallon underground waste-oil'storage tank was
also removed and replaced with a 600-gallon underground w:Bte-oil-storage tank during the
same period. The locations of the newly installed tanla and other pertinetrt facilities at the
site are shown on the Generalized Site Plan Plate 2.

Regional Geologv anil Hvdmeeology

The subject site is located on the East Bay Plain; an area of generally low relief lying
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 kandro area is marked by the active Hayward
Fault, which is located along the base of the Diablo Range escarpment, The Hayward Fault
is a known groundwater barrier which locally influences groutrdwater 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 alluvial sand and silt deposits, and clay and silt depoSited in
shoreline and estuarine environments. The alluvial deposits consist of large coalescing fals
(cones) of debris ftanspotted by streams and creeks that drained from the Diablo Range
(Hickenbottom and Muir, 1988). The soils in the vicinity of the subject site have been
mapped as younger alluviui deposits of The San Leandro Cone (Maslonkowski, 1984) and
consist of unconsolidated clay, silt, sand and gravel (Helley and kjoic, 1979).
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Recharge to the groundwater in the area occrus mainly as a result of direct precipitation
that falls on the plain and the adjaceut hills. Water reaches the groundwater,resewoir
through seepage hom strears, iniiltration through the soil, and subsurface inflow from
adjacent areas and bedrock units.

PREVIOUS ENVIRONMENTAL WORK

Prrliminarv Tank Replacement Assessment

A preliminary tank replacemetrt assessment was conducted at the site by Roux on June 5,
1901 $oux, August 28, 1991). This investigation included drilling and sampling seven
borings and instailing two vapor extraction wells as follows: five soil borings (B-1' B-tA
ttttongn 84) were drilled and sampled in the UST pit and upgradient, crossgradietrt, and
downgradient of the USTs; two vapor extraction wells (VW-1 and VW-2) were installed on
tbe sJuthern portion of the site, downgradient of the USTs and the Pump islatrds. Soil
samples collecied from the borings were monitored with an organic vapor meter (ovM) and
selected soil samples were submiited to a State-certified laboratory for analysis under Cbain
of Custody prototol. The locations of the borings and vapor wells are shown on Plate 2-

The soil borings were dritled to total depths of between 9t/z and 15 feet and the vapor
extraction welli VW-1 and VW-2 were installed at a depth of 9 feet. Soil encountered in
the borings coruisted of interbedded silt and silty clay from ground surface,, to depths
between 7 and 9 feet. A sand and gravel unit was encounteled beneath the silt and clay
unit. Groundwatet was encountered in the borings at depths between 9 and 10 feet. A silt
unit underlying the sand and gravel unit was encountered in boring B-4 at a depth of 13 feet
(Roux, August 28, 1991).

Analytical results of a soil sample collected from boring B-1, located near the nofiheastem
perimeter of the UST pit and gEnerally upgradient, indicated nondetectable total petroleilm
hydrocarbons as gasoline (TPHg)(less than 1.0 part per million [ppm]) andbenzene, toluene,
eihylben"ene, and total ryleneJ (BTEX) (less than 0.0050 ppm). Analytical results of soil
samples collected from boring 84, located near the southeastem perimeter -of the UST pit
and generally crossgradient, indicated 2,400 ppm TPH& 17 ppm benzene, 62 ppm toluene,
41 ppm ethylbenzene, and 260 ppm total rylenes at a depth of.71/2, feet. Analytical results
of soil samptes collected from boring B-3, Iocated directly southwest of the USTs indicated
1,400 ppm TPHg, 2.5 ppm benzere,4.4 ppm toluene' 29 ppm ethylbenzene, and190 ppm
total ryienes at i depth of 7t/2, feet. Atrdytical results of soil samples collected directly
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above first encountered groundwater at depths between 7Yz alrd 9 feet from the boring for
wv-l, located south of the pump islands, and inboring B-1d located northeast of thrc uSTs
indicated detectable concentrations of TPHg and BTEX at depths of.1Yz altd 9 feet' just

above fust-encountered groundwater. The results of the laboratory analyses of soil samples
from borings B-1, B-1A ihrough B-4 and WV-1 are shown in Table 1, Cumulative Resuls
of t*aboratiry Analyses of SoilSamples, No soil samples were analyzed from the boring for
vw-z.

Limited Soil Performance Test

A',limited soil performance test,, (LSPI) was performed onsite on June 6, 1991, by Roux
(Roux, August 28, LggT). The LSPT was performed to evaluate the efEciency and

iracticality-of vapor extraction as a soil and groundwater remediation altemative and to
ivaluate ihe moit appropriate off-gas treatment altemative. During the [sPT' vapor
extraction well WV-1-was used as the extraction well and well WV-2 was used as the
observation well. No air samples were taken duri:rg the ISPT.

Based on the results of their I-SPT, Roux estimated 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 influence was recorded in vapor extraction well VW-2 after 70 minutes. Roux concluded
that at the screened depth of thi vapor extractiotr wells, the silty clays beneath the site are
not amenable to por extraction remediation lsghniques.

Underqround Storage Tank Removal and Replacement

The gasoline and waste-oil USTs, and product lines were removed and replaced between
Dece-mber 199L and February 1992 (Roua h]ily 7,1992). The locations of the former UST
and product line excavations are shown on Plate 2'

Soil samples were collected from the tank pit sidewalls and beneath the product l]nes and
analyzed for TPHg and BTEX, Except for sample L-5, most of the seven product line
tren;h bottom samples (Ll through L7) contained TPHg concentrations less than 20 ppm;
sample L5 contained a TPHg concentration of 110 ppm at a depth_of 3 feer. sidewall
ra-pl"r in the former tank- pit excavation (SW-1 through SW-5).-contained TPHg
conientrations ranging from 140 ppm (SW-2) on the southwest sidewall at a depah of 10
feet, to 1,000 ppn (sw-s; in the northeast sidewall at a depth of l0 feet. one soil sample
(WO-l) was ottniniO at a depth of approximately 10 feet beneath the former waste-oil tank



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

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

'?E4,,TA
Working to Restore Nature

June 8, 1993
62019.05

and analyzed for TPHg and total petroleum hydrocarbons as diesel (TPHd)' BTEX' volatile

organic compounds dOCs), total oil and grease (TOG), and..The.{astgilraclion Test

1ftR for caa-i"-iCa;, chromium (Cr), lead (Pb), nickel (Ni), and zinc (Zn) as described
in the-California Administrative Code, Title 22. The anaiytical results of sample WO-1
indicated cotrcentrations of TPHg at 310 ppm, TPHd at 360 ppm, total BTEX at_17.48 pprl

TOG at t70 ppr1 and WET constituenti Ct at 49 ppq Pb at 5'2 ppn, Ni at 59 ppm' and
Zn at 58 ppm. VOCs and Cd were nondetectable.

As part of the tank replacement activities, piping for use in possible fuhrre remediation

systems was also installed at the site.

Subsurface Investiqation

After obtaining the proper permis, a subsurface investigation was performed by.RESNA
field personnel-on Siptenbjr 8, 1992. The purpose ofthe investigationrvas to evaluate the
vertical and lateral extent of gasoline 

-hydrocarbons 
in soil and fust-encountered

groundwater and to evaluate the groundwater gradient and flow direction of groundwater

6eneath the site. Four borings were driiled at the northwesterq northeastern, southeastern,
and southwestertr cornets oT the site (B-5 through B-8, respectively) to total depths of

between approximately 18/z and 2L feet, The borings were completed as 4-inch diameter
groundwater monitoring wells MW-1 through MW4, respectively.

Three lithologic units were encountered at th€ site. Beneath a section of asphalt and
baserock .ou"'.iog the site, a clayey silty unit approximately 6 feet thick was encountered'
Underlying the ciayey silt was a-sandy iitt to sandy gravel water'bearing unit betweeil the

depths"of-approximately I and 18!f feet. The water-bearing unit was underlain by a
poientia peiitring sitty clay to clayey silt unit of unknown thickness. Groundwater was fust

encounteied withln thi silty sandiogravel unit at depths between approximately- 10 and 11

feet. The local groundwater appears to be unconfined due to the absence of atr upper
confining layer aid the apparenf drop of static water levels below measured initial water
levels in most of the completed wells.
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Based on the results of this and previous environmental investigations, RESNA concluded
the following:

r The majority of gasoline hydroearbons itr tbe soil at the site ap'pear to be
located in the capiflary fringe zone above first encountered gourdwater
at depths of approximately 5 to Trt feet below ground surface in the
northern portion of the site, in the vicinity of, and crossgradient from, the
former USTs; and

. Gasoline hydrocarbons appear to have been laterally delineated inthe soil
to less than 1.0 ppm TPHg and less than 0.0050 ppm BTEX in the vicinity
of boring B-7, Iocated in the southeastern corner of the site. Gasoline
hydrocarbons appear to have been vertically delineated in the soil to less
than 1.0 ppm TPHg in the vadose zone (at depths between 0 and 5 feet)
and in the potertial perching unit underlying the water bearing zone (at
depths between l6Vz arrd lSlz feet) in the northeasterq southeastertr' and
southwestem portions of the site and in the vadose zone in the
northwestern portion of the site.

Monthly Groundwater Monitoring and Ouarterlv Sampling

The objectives of quartelly groundwater monitoring and quarterly sampling are to evaluate:
1) changes in the groundwater flow direction atrd gradient; and 2) changes in concentration
of petroleum hydrocarbons in the local groundwater associated with the former gasoline
USTs at the site.

RESNA idtiated monthly groundwater monitoriag of wells MW-1 through MW4 on
September 30, 1992 (RESNAT February 4, 1993). The interpreted groundwater gradient and
flow direction was approximately 0.01 to the southwest. The DTW measurements and
calculated water elevations are presented in Cumulative Groundwater Monitoring Data"
Table 2.

Quarterly gloundwater sampling was initiated by ARCO's contractor, EMCON Associates
(EMCON), on October 16, 1992. The results of the laboratory analyses of samples are
listed in Cumulative Results of Laboratory Analyses of Groundwater Samples, Table 3'
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RESNA s interpretation of field and laboratory analyses dat4 which included evaluating
trends in reported hydrocarbon concentrations in the locat gfoundwater, the groundwater
gradien! and direction of gtoundwater flow beneath the site are included in the Quarterly
Groundwater Monitoring Reports listed in the References section of this Work Plan.

PROPOSED WORK

RESNA proposes the following project steps 1 through 11 listed below as a method to
evaluate the lateral and verticaleitent of gasoline hydrocarbons in soil and groundwater in

the area surrounding the subject site. Field work proposed in this Work Plan will be
performed in accordance wittr- the attached RESNA Field Protocol in Appendix A and a
site specific site safety plan.

RESNA recommehds the followins work at the site based on findings from previous
investigations:

Upon gaining regulatory approval of this Work Pla4 submit a letter to the
o*ner(s1 of the adjacent property (west of ARCO Station 2162)
reqoesiiog access to drill and instail two groundwater monitoring wells @-
l0il*ffi{f and B-114fi*.{). Submit an excavation permit to the City of
San kandro for drilling and installation of groundwater monitoring well
B-12/l6SSond submit a well permit application to the Alameda County
Flood Control and Water Conservation District (ACFCWCD) Zone 7.

Update the Site Specific Safety Plan

Once offsite access and appropriate permits have been gtanted, drill and
obtain soil samples for classification and Possible laboratory analyses from
four borings (B-9 through B-12) as shown on Plate 2. The borings will be
drilled down into a possible sonfining layer beneath fust etrcountered
groundwater (total dipths of approximately 30 feet). lnstall one 4-inch-
iianetet groundwatef monitoriag well (MW-5) in boring B-9 aql t!r9e
2-inch diameter groundwater nonitoring wells (MW{ tbrougb}'fW'8) in

Step 1

Step 2

Step 3

B-10 tbr-ougb B-12, respectivety, W;ffihgdi.il@
rtussF4tud,B-l?.to.aM,

fff...tfist fu€uu. tfgrocaftss, al€didie flEHd nnd boouene'
tot!flc, ctlytUencenE and total xylcm (BIEX) rl<trg Effirirqrffil
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Soil saryles &om
waste-oil ta'rk wifl also
mpounds {AOG) "eingbe submitted for analges of volatile orgatric compounds

EPA Method 8240,'fOG 'rsing-$landard Methods tEPA Method S240, TOG 'rcing-$tandard Methods 55Z}D&F, total
petroleum hydrocarboDs as diesel tTPHd) using EPA Methods 3550/8015'

Step 4

Step 5

Step 6

Step 7

and metals cadmitm (Cd), chromium (Cr), lead (Pb), nickel (Ni), and zinc
(Zn) r'qing EPA Method 6010. Chain-of-Custody protocol will be
followed for all samples submitted for analyses.

In the event that offsite access is not granted from adjacent private
property owners to drill and install ofBite wells B-10/MW;6 gd B1
11/l\dw-?, onsite boring B-9 and offsite boring B-12 will be drilled and
groundwater wells MW-5 and MW-8 will be installed.

Suwey wellhead elevations to a U.S. Coast and Geodetic Suwey Datum'
by a State licensed surveyor.

Develop monitoring wells MW-5 through MW-S.

Measure depths-to-water levels (DTW), purge, and collect groundwater
samples from monitoring wells MW-5 through MW-8. Subnrit groundwater
samples from the wells to a State-certified laboratory for analysis for
TPHg and BTEX using EPA Method 5030/80L51602. Groundwater
samples from well MW-5 will also be submitted for analyses of VOCs
using EPA Method 8240 TOG using Method 5520C&R TPHd using EPA
methods 3510/DHS LUFT Method, and metals Cd" Cr, Pb, Ni, and Zn
using EPA Method 6010. Chain-of'Custody protocol will be followed for
all samples subrnitted for analyses.

Conduct a survey of public records to locate wells within a %-mile radius
of the site. The survey information, if available, will include well depth'
well construction details, DTW measurements, owners, and well type
(domestic supply, irrigatioq commercial, cathodig groundwater
monitoring, and abandoned wells).

Conduct a records search to identif potential offsite sources of
hydrocarbons detected in the soil and groundwater at the subject site.

Step 8
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Step 9

Step 10

The search will consist of reviewilg historical aerial photographs of the
site vicinity and an environmental data report. which identifies
environmental problem sites and activities in the vicinity of the subject
site.

Prepare a draft report summarizing research conducted, field and
laboratory procedures, findings, interpretations, and conclusions'

Submit draft report to ARCO for review.

Submit final report.

SCHEDIJLE

A Preliminary Time Schedule to perform Steps 1 through 11 is shown on Plate 3. This tine

schedule is an estimate and is zubject to change should cilcumstances dictate. Qaining

offsite access arld associated encroachment permits may delay this project beyond the

projected time. ARCO and the appropriate regulatory agenci_es willbe i.nfoaed shorld the
^"stimatea 

time for completion of the work proposed in the Work Plan be delayed. Time is

estimated in weeks after gaining regulatory approval of the work Plan and any changes

which must be incorporatid into ttrii Work Plan due to regulatory request. RESNA can

initiate work at the iite within 1 to 2 weeks after receiving authorization to proceed' If

ARCO has not received regulatory approval of his work plan within 60 aayl_t^lev wiu

proceed as stated io Title Zg, Attidl" ii, Ctapter 16, Sections nn @)$) atd2726 (c).
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DISTRIBUTION

It is recommended that copies of this Work Plan forwarded to:

Mr. John Jang
Regional Water Quality Control Board

San Francisco BaY Region
21.01 Webster Street, Suite 500

Oakland, Califomia 94612

Mr. Rob Weston
Alameda County Health Care Services Agency

Department of Environmental Health
80 Swan Way, room 200

Oakland. California 94612

Mr. Mike Bakaldin
City of San Irandro Fire Department

Hazardous Materials Division
835 East 14th Street

San kandro. California 94577

10
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TAALE 1
C\,JMTJIATN'E RESULTS OF IABORATORY ANALYSES

OF SOIL SAMPLES
ARCO Statiotr 2162

15135 HesFian Bouler,anl
Sao lr.ndro. Cllif ordia

(Page 1 of 3)

I Sample
Numbcr TPHg Benz!trc Toluene

Ethyl-
bcnzclc

Tot l
Xy'cocs

E.4

s2
ffi

13

35
3.0
2.1

1l

2.9

0.40
OJE
0.11
7,L

0a

500
1,10
150
610

1,000

T
I
I
I
I
I

June 1991
Bolin!5
S81.5
$B1A-7J
$82-5
982-9
$83-4
9B!75
$B44J
9B+7J
gvwlj

$vw1-9

Dcccmbcr 1991
Tant Pit Sidc*all
SVf-l at 9
S1tr-2 at 10
SW-3 rt 10
SW-4 at l0
SW-5 at 10

Wastc{il Sidcwall
WO.l rt 10

<1.0
43
1.3

< 1.0

1,400
< 1.0

2,4m

100

< 0.0050
0.14

<0.m50
< 0.0050
0.ou
25
0.025

l7
0.033
0.,|E

< 0.0050
0.10
0.:26
0.47

0.7E

< 0.0050
0.93

< 0.0050
< 0.0050

0.929
4.4
0-013

62
0.dm
1A

< 0.fit50
1.1

<0.0050
< 0.0050

0.16

0.0085
41
0.079
23

0.016
7.6

< 0.018
< 0.0050

1.1
1q)

0.M2
zfi

0.065
4.7

I Ssmplc
Numbat

t WO-l at 10 2m N'D 5849ND

t S€c notcs otr pagc 3 of 3
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TABLE 1
CUMUIATWE RESULTS OF I.ABORATORY ANALYSES

OF SOIL SAMPLES
ARCO station 2162

15135 HesPerian Boul6.ard
Sa! lratrdro, caliiotria

(Page 2 of 3)

I Samplc
Number TPHg Bcnzcae Tolucne

Etby'-
belzcne

Total
Xy'cn.s

I

t
I
I
t

I
t
T
I
I
I
I

c91
cs2
cs3
cs-4
css
csi
c$7
cs4
c$9
c910

Januarv 1992
Soil Stockpile
cs11
cs12
c$13

Febrlarv 1992
Product Lin.s
L 1 a t 3
L2 at 3J
L 3 a t 3
L4a t3
L 5 a i 3
L4 ^t L5
L7 r t4

Scptembcr 1992
BoainE
s4545
glGBit

ssa6
s.1sB6
917-86

1J00
r,m0
2N

100
140
110
n0
54
480

0.98

0J6
0.gn
0.14
0.032
ND
0.12
ND
0.44

0.91
0.11
o.27
0.085
0.082
0.1
N'D
0J6

5.0
14
1J

036
0.65
0a7
0.974
0.n,
ND
3.E

< 0,m50
0.21

< 0,0050
< 0.0060

1.2
0.%
0.35

< 0.0050
0.,t6

< 0.0050
10

<0.m50

110
130
m
2.4
4.8
3.7
1.9
13

o.?A

5l 0.95
0.16
0.4,

0.18
0.016
0.11

ND
0.013
0.066

0.11
0.016
0.r28

<1.0
4A

< 1.0
< 1.0
110
76
t2

<0.fi50
0.(B2

< 0.0050
0.m6:t
0.65
1.0
0.za

< 0,(X)50
<0.0050

<0.m50
0.?9

<0.m50

< 0.m50
0.013

< 0.m50
0.wt6
0.17
0.m
0.01E

< 0.m50
< 0.m50

< 0.0050
I t

<0.0050

<0.m50
0.3{,

<0.m50
0.t29
0.14
4.0
0.?E

<0.m50

< 0.0050
,t8

< 0.0050

< 1.0
100

< 1.0
s50
< 1,0

scc notcs o|l pagc 3 of 3
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I TABLE 1
CUMI,JIATTVE RESULTS OF IABORATORY ANALYSES

OF SOIL SAMPLES
ARCO Statiod 2162

15135 Hespcriaa Boulevs.d
San l.caodlo, Calilomis

(Pagr 3 of 3)

I
t Sa6ple

Nutnber TPHS Benzg!Q Tolucdc
Ethyl-

benzene
Tot!l

Xy'cdcs

I
I
I

grBT
S1GB?
s16-SB?

grBS
$9-lB8
$11.88
sllJ-88
918548

<0.005t)
<0.0050
<0.0050

< 0.0()50
< 0,0050

0.18' 1.4
<0.009)

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

0.11
<0,m50

<0.0050
< 0.0050
<0.m50

< 0.m50
< 0.0050
0.056

<0.q)50

<0.fim
<0.0050
<0.m50

<0.m50
<0.m50

0.11
0.86

< 0{x)50

< 1.0
<1.0
< 1.0

<0.0050
<0.0050
<0.0050

< 1,0

51
91

< 1.0

t Samplc
Nunbcr

Ethy'- Toral
B€nzcnc Tolucrc beizatrc Xy'cdc8 PHTPHg

t Scptcmbcr 1992

Se!!-S!esb&
sP4809 A-D <0.0050 <0.0050 0J2 0.72 8.4 > 100 0.11

I
I
I
I

All rrsulE i! parB per million (!p!r),
TPHg = Total pctroleum hldrcca$on! as gasolin..
r = Iitability in 'C

R = Rc€ctivity to sufide, cyardde, or water
Pb = lead
<:Belo!r thc rrporting limiB of the ana\'tical method.

Samplc dcsiSnations:
$81-5
l l L -
t -

sP4809 A-D
l l L -
I

Sadple depth
Boring numbc.
Soil samplc

S.mplc
Datc
Soil pilc sqoplc

912-Bs
l l '
I '

Boing trurnbet
Sadplc depth itr f.ct
Soil sabplc

t
T
I
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TAALE 2
CUMUIATTVE cROUNDWATER MONITORINC DATA

ARCO St tioo 2162
15135 Hespcdatr Boulcvetd

San krldlo, califomia

Wcll Datc Wcll Elcvstion Deptb to watc. Watd Elevation Floeting PFduct

m5l
m36
x.94
x.96
a.6l

m31
m.n
23J9
4.4

19.U
19.06

naz

10.68
10.83
725
723
7J8

9.74
9.91
656

9.93
10.13

6.E2
7.Ul

31.19
I
I
I
I
I
t
I
I
I
I

MW-1
@lnln
ro/16/n
0Llr4/93
oz/alex
03/s/

MW-2
wlxln
Lo/6/n
n/L4/93
02lul
Blnln

MW-3
8lnln
L0/L6ln
0ur4le3
02/u/%
Bln/e3

MW4
@/n/n
fi/$/n
0u14/v3
u2laln
Bln/%

20.64
20.47
tl lt

8.62

Nonc
Nooc
None
Nonc
NoDc

Nooc
Notrc
Nooc
Norc
Nonc

30.30

3039

Norc
Notrc
Nonc
Notlc
Nonc

Nonc
Nooc
Nodc
Noda
Norc

11.15
1133
1.49
757
8.06

All mcssullmcdls in feet.
Wcll cleyatioo datum is top of casing (IOC) if feet abovc 6ean 6cs leicl (nsl). Sutwy datum ir City of Sa! llan&o = 1973 Adjustcd

National Gaodetic V.rtical Datum.
Dcpah-tswatcr (DIW) = measurcd from top of ca6ing.
Water clcl,ation =TOC minus DTW,
Floaling prcduct = Subjcctiw cvid€ncc of floating product lotcd.
wcffs suneyrd by John lbch, Licensed sui&yo\ on 9116/c2.

T
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I TABLE 3
CI,JMUI.ATIVE RESI,JLTS OF I.ABORATORY ANALYSES

OF GROUNDWATER SAMPLES
ARCO Station 2162

15135 HcsPcri.n Boulcvad
Satr t:ardro, calilornh

Total
Xylcncs

Erhy'-
betzctlc

Wcll
Datc

I
T
I

TPHg Btnz,ne Tolucna

< 050
2.9
4.6

110
&
9m

<0J0
<0J0
<05

< 0J0
0i
1.1

5.6
15

45

w

<050
<050
<ul

< 0J0

MW-1
w/n/n
p/bln
0u141

MW"2
6/nln
70/76{92
0u741%

MW-3
09p/e2
rc/$ln
0t/14/93

MW4
wl{ln
rc|fi/n
ovL4ln

<0J0
0.E
< 1

<0J
0.6

< 050
<1.0.

<0J0
<050
<05

3.0

9.6
8.0
33

<0J0
<0J0

81
44

1,100
?90
660

1,m0
630

7,800

<50
<50

330
?,50
2&

I
I
I
I

r,,750
1m

I
I
I
t
I
I

MCI,:
DWAI-:

1 680

Rcsults in iictograms pr liw (y/L) = patts Pc. billio! (ppb)'

TpHg Tout pciroleurn rryo.o""rto* 
"" 

guirii" by EPA hcthod 5030/8020/california DHs LUFT-
- 

EIEX;B: Be!z.nc, T: Tolucng E: Etityuclzruc, * Total xy'cn' isomc6;' mc'ssrcd by EPA ncrho't

5030/802o/Calilomia DHS LUFT Mcthod
<: Rcsults GPortcd as less thatt thc detcction lifiit'
.: Raised meihod rcporting linit (MRL) duc to higb analytc conccntration r.quiritg sample dilution,

MC-h Slate Maximom Contaminant t evcl (DHS October 19SO).
DWAI-: Statc rttldlmcnded Drioki.lS Water Action Irwl (DHS Oclobct 1990)'

I
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FIELD PROTOCOL

The following presents RESNA s protocol for a typical site investigation involving gasoline

hydrocarbon-impacted soil and/or groundwater.

Site Safetv Plan

The Site Safety Plan describes the safety requirenents for the evaluation of gasoline
hydrocarbons in soil, groundwater, and the vadose-zone at the site. The Site Safety Plan is

applicable to persontrel of RESNA and its subcontractors. RESNA personnel and

subcontractors of RESNA scheduled to perform work at the site are briefed otr 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 Borings

Prior to the drilling of borings and construction of monitoring wells, permits are acquired
from the appropri-ate regulitory agency. In addition to the above-mentioned permits,

encroachment pir-its tom ttre City ot State are acquired if drilling of borings offsite in the

City or State streets is trecessary. Copies of the permits are included in the appendix of the
project report. Prior to drilling, Underground Services Alert is notified of our intent to drill,-a"a 

Uown underground utility lines 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 iugers are steam-cleaned prior to drilling each boring to minimize

the possibility of cross-contamination. After drilling the borings, monitoring wells are

consiructed in the borings, or neat-cement grout with bentonite is used to bacldll 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 satulatad zone is fust encountered, or a short distance into a

stratum beneath the saturated zone which is of sufEcient moisture and consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drilling inro a-deelper 

aqoif"r below tle shallowest aquifer can begin only after a conductor casing is

properly installed and allowed to set, to seal the shallow aquifer.

A-1
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Drill Cuttings

Drill cuttings subjectively evaluated as having hydrocarbon contamination at levels greater
than 100 parts pei million (ppm) are separated from those subjectively evaluated as having
hydrocarbon cbntamination levels less than 100 ppm- Evaluation is based either on

sobie*iu" evidence of soil discoloratio4 or on measurements made using a field_ calibrated
ovM. Readings are taken by placing a soil sample into a ziplock type plastic lag and
allowing volatiGation to occur. The intake probe of the OVM is then inserted into the
headspice created in the plastic bag immediately after opening it. The drill cuttings from

the b;rings are placed in labeled 55-gallon drums approved by the Departnent of

Transportition; oi on plastic at the site, and covered with plastic, The cuttings remain the
responsibility of the client.

Soil Samoling in Borines

Soil samples are collected at no greater than 5-foot intervals from the 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 California-modified, split-spoon
sampler containing brass sleeves through the hollow center of the auger into the soil. The

sampler and brass sleeves are labolatory-cleaned, steam-cleaned, or washed thoroughly with

AlconoP and water, prior to each use. The sampler is driven with a standard l4Gpound

hammer repeatedly diopped 30 inches. The number of blows to drive the sampler each

successive six inchis are counted and recorded to evaluate the relative consistency of the

soil,

The samples selected for laboratory analysis are removed from the sampler and quickly

sealed in their brass sleeves with aluminum foil, plastic caps, 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 laboratory analysis at each sampling
interval is tested in the field using atr OVM that is field calibrated at the begrnning of each

day it is used. This testing is performed by inserting the intake probe of the OVM into the

heidspace created in the plastic bag containing the soil sample as described in the Drill

Cuttings section above. The OVM readings are presented in Logs of Borings included in

the project report.

A-2
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Inqqinq of Borings

A geologist is present to log the 5eit guflings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and tbe soil in the
sampler shoe, are extruded in the field for inspection. I-ogs include texture, color, moisture,
ptasiicity, corsistency, blow counts, and any other characteristics noted. Ilgs also include
iubjective evidence for the presence of hydrocarbons, such as soil staining, noticeable or
obvious product odor, and OVM readings.

Monitoring Well Construction

Monitoring wells are constructed in selected borings using cLean 2- or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in well construction. Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the rvells are
ionstructed of machine-slotted PVC casing with 0.020-inch-wide (typical) slots for initial site
wells. Slot size for subsequent wells may be based on sieve analysis and/or well
development data. The screened sections in groundwater monitoring wells are placed to
aliow monitoring during seasonal fluctuations of groundwater levels.

The annular space of each well is backlilled with No. Zby 12 sand, or sirnilar sorted sand,
to approximately two feet above the top of the screened casing for initial site wells. The
sand 

-pack 
grain size for subsequent wells may be based on sieve analysis and/or well

development data. A 1- to 2-foot-thick betrtodte plug is placed above the satrd as a seal
agains[ cement entering the filter pack. The renaining annulus is then bacldilled with a
slurry of water, neat cement, and bentonite to approximately one foot beiow the ground
surface.

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

The monitoring wells are developed by bailing or over-pumping and surge-block techniques.
The wells are iither bailed or pumped, allowed to recharge, and bailed or pumped again
until the water removed from the wells is determined to be clear. Turbidity measuremenls
(in l{ru$ are recorded during well development and are used in evaluating well
development. The development method used, initial turbidity measurement, volume of
water iemoved, final turbidity measuremetrt, and other pertinent field data and observations
are included in reports. The wells are allowed to equilibrate for at least 48 hours after
deveiopment prior to sampling. Water generated by well development will be stored in 17E
Department of Transportation (DOT) 55-gallon drums onsite and will remain the
responsibility of the client.

Samole Labelins and Hanillinq

Sample containers are labeled in the field with the job uumber, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported 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.
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