
' rfr-w G eoStrategies Inc.

Environmental Consulting
Engineering and Geologic Services

LETTER OF TRANSMITTAL

/r11. ) ULIET St/trt/

DArE l/s/qt

4tz(-o Seel/C€ t7,'{T/oA/ /|SJP7

Zoz,oo HetPG)e/a'r/ BLV/).

PFOJECT NO.
SUBJECT:ALAft,eDA .ou,1/1.v ,qALTH A&NCy

l . /

ilnrrD leLtJe|.o A?a'attoqj qnre,l),lt- htvt.f toN
FO Sv,tqr! WAY t4n, zo\
oAt LAQD , cA. ?qb"-r

-

@ orro.rro ! ronronoro sEpaRArEr.yvrA

l-llor approval
pf Fo, you' ,."
fl As requested
fl For review and

n
E
Er

Signed:
--J
lr4 21,10 W. Winton Aver e, Hayward, CA 94545- 

{510} 352-4800 - FAX {510) 783-1089
\*.--'.=-<L

fl OOt U;"u."ity A""nue, Suite !50. S€c.sn€nto, CA 95825
(916) 568-75@ - FAX (9'16) 568-7504

A,tE. mr,H4EL I^/N€LA^). /0 t/<b Pr?r>ittz:r_( ao.

4, Z. H. a. t,//n/-to r.Z- , )ftcp P j,Zo.DuC.7--f co .

n'I e, r2J.l.//CED //te'Tr , leb/acB - d.t- FEc toa.t ( cerzrt F).ED /t4n/L)

Approved

Approved as noted

Returned for

Other

DiKELLY\LTBOFTRN.FRM(Ki'



GeoStrategies Inc.

WORK PLAN

ARCO Service Station No. 5387
2O2OO Hesperian Boulevard
San Lorenzo, Cali fornia

792608-10 March  4 ,  1993



GeoStrategies Inc.

March 4,  1993

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

Attn: Mr. Michael Whelar,

WORK PLAN
ARCO Service Station No. 5387
20200 Hesoerian Boulevard
San Lorenzo, Cali fornia

Gentleme n:

This Work Plan by GeoStrategies Inc. (GSl) describes the next phase of
work required to assess the feasibi l i ty of vapor extract ion/air sparging at
the above referenced site (Plate 1). The propo$€d $cope of work includes
the installation of up to three vapor extraction wells if wsrranted by field
screening of soil samples collected from exploratory borings A-4, A-8, and
A-C, one groundwater exiraciion well, one air sparging/vapor extraction
well  and one air sparging well .  An air sparging/vapor extract ion test wi l l
be performed to assess the feasibi l i ty of these technologies to address the
petroleum hydrocarbons beneath the site. The locations of proposed wells
are shown on Plate 2. This scope of work was prepared at the request
of ARCO Products Company in order to implement previously submitted
Remedial System Timeline. Field work and laboratory analysis methods
wil l  be performed to comply with current State of Cali fornia Water
Resources Control Board (SWRCB) and Alameda County Health Agency
guidel ines. In addit ion, standard Gett ler-Ryan Inc. and GSI Field Methods
and Procedures were presented in a GSI Work Plan dated Apri l  26, 1991.
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SITE BACKGROUND

In August 1986, ARCO Products Company (ARCO) retained Groundwater
Technology Inc. (GTl) to conduct an environmental investigation at the
site. GTI dri l led four soi l  borings designated SB-1 through SB-4 and
converted three of the four borings into groundwater monitoring wells
designated MW-1 through MW-3. Total petroleum hydrocarbons were
detected in soi l  in borings SB-2, SB-3, and SB-4 at concentrat ions of 49
parts per mil l ion (ppm), 42 ppm, and 20 ppm, respectively. Petroleum
hydrocarbons were detected in groundwater samples from the three wells
ranging from 2.9 to 14 ppm. Results were presented in a GTI report
dated August 21 , 1986.

In October and December 1991, GSI instal led four addit ional groundwater
wells designated A-4 through A-7. Total petroleum hydrocarbons were
detected in soi l  only from Boring A-4. Groundwater samples col lected
from the entire monitoring network detected petroleum hydrocarbons in
six of the seven wells ranging in concentrat ions from 1,600 ppb to
23,O00 ppb. Results were presented in a GSI report dated March 6,
1992.

In August 1992, GSI instal led two groundwater monitoring wells (A-8 and
A-9) and one groundwater recovery well  (AR-1) at the site. TPH-Gasoline
was detected in the soi l  samples from Boring AR-1 col lected at depths of
1O.O and 14.5 feet below grade at concentrat ions of 1.O ppm and 8.8
ppm, respectively. TPH-Gasoline was reported as ND for soi l  samples
col lected from Borings A-8 and A-9. Groundwater samples col lected f rom
each well  were analyzed for TPH-Gasoline and BTEX. TPH-Gasoline was
detected in Well  AR-1 at a concentrat ions of 82O ppb and reported as ND
for Wells A-8 and A-9. Results of this investigation are presented in a GSI
Continuing Site Assessment/Ouarterly Monitoring Report dated December
21  ,1992 .

792608-10
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In October 1992, GSI performed a 4-hour step-drawdown and 24-hour
constant-rate aquifer tests at the site. The tests were performed to
assess the feasibi l i ty of ut i l iz ing recovery well  AR-1 as an extraction well
and to assess groundwater f low parameters of the uppermost aquifer
beneath the site. Results of these tests are also oresented in the GSI
Continuing Site Assessment/Ouarterly Monitoring Report dated December
21  ,1992 .

In November 1 992, GSI instal led one offsi te groundwater monitoring well
(A-1O) downgradient of the site. TPH-Gasoline was reported as ND in soi l
samples submitted from Boring A-10. Soi l  samples were col lected at
depths of 13.0 and 16.5 feet below grade (fbg). TPH-Gasoline was
detected in the groundwater sample col lected from Well A-1O at a
concentrat ions of 660 ppb. Results are presented in GSI Ouarterly
Monitoring/Well  Instal lat ion Report dated January 29. 1993.

Quarterly groundwater monitoring and sampling of si te wells began in
December 1991 . Groundwater samples are currently analyzed for TPH-
Gasoline according to EPA Method 8015 (Modif ied) and BTEX according
to EPA Method 8020.

HYDROGEOLOGIC CONDITIONS AND SITE GEOLOGY

The site is located wjthjn the San Francisco bay plain approximately 2.5
miles east of the San Francisco Bay and approximately 0,2 miles north of
Sulphur Creek. The area is underlain by Holocene-age al luvial deposits
consist ing of unconsolidated, moderately sorted, f ine grain sand and si l t ,
with clayey si l t  and occasional thin beds of coarse sand (Helley, E. J. and
others . ,  1972) .
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Based on available boring logs, the unsaturated zone consists pr:imarily of
clay and silts, The first encountered saturated zone was observed in the
borings between 17 and 18.5 fbg. The saturated zone grades into coarser
grain materials with depth, Coarse grain silty sand, $and and gravelly
sand were observed in Borings A-4 through 4-6 to the total explored
depth of 35 fbg. A distinct basal aquitard was not observed in any ofthe
borings.

The shal low aquifer appears to be unconfined with the estimated f low
direction to the northwest at a calculated gradient of O.OO3,

HYDROCARBON DISTRIBUTION

There are currently six groundwater monitoring wells on-site and four
groundwater monitoring wells off-si te. Analysis of groundwater samples
col lected in the fourth quarter of 1992 found detectable levels of
TPH-Gasoline at concentrat ions ranging from 140 ppb (Well  AR-1 ) to
16,000 ppb (Well  MW-2, Plate 3). Wells ,4-6, A-8 and A-9 were reported
as none detected (ND) for TPH-Gasoline. Benzene concentrat ions ranged
from7.2 ppb (well  A-4) to 380O ppb (Well  MW-21 (Plate 4). Benzene was
reported as ND in Wells 4-6, A-8, and A-9. Petroleum hydrocarbons
general ly occur in wells located downgradient and crossgradient of the
fuel tanks and service islands. The lateral extent of hydrocarhon impact
to the soil beneath the site appears to be limited to areas adjacent to the
existing underground storage tank (UST) complex and Well A-5 (Plate 51.
El$ewhere, hydrocarbons impacting the soil appear to be limited to the
capillary fringe above the hydrocarbon plume.

TECHNICAL RATIONALE

Based on a review of avai lable soi l  chemical analyt ical data for this site,
addit ional soi l  characterization is required to reasonably evaluate potential
hydrocarbon impact to in the soi l  adjacent to and downgradient of the
underground storage tank (UST) complex. Three exploratory soi l  boring$
are proposed in the vicinity of the UST complex. and may be completed
as wells, as described below.

792608-10
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Rssults of aquifer testing indicate that a second recovery well is required
to hydrodynamically control and capture dissolved hydrocarbons in
shallow groundwater. The proposed groundwater recovery well will be
located adiacent to Well MW-2 and will be constructed as s dual
vapor/groundwat€r extraction well. The vapor extraction mode of thi$
well may be used to address impacted soil as identified in samples from
Well A-5.

To evaluate the feasibility of remediating potential impacted soil and
enhancing the proposed groundwater extraction system, an air
sparging/vapor extraction test is proposed. One dual completion air
spargingivapor extraction well and one air sparging well wil{ be installed
for use during the test. Soil samples collected from these borings will be
used to evaluate soil conditions downgradient of the UST complex, The
proposed boring and well locations are shown on Plate 2.

SCOPE OF WORK

The following tasks are proposed:

TASK 1: Three 8-inch-diameter exploratory borings (A-A, A-8, and A-
C) will be drilled to 1-foot below first encountered water, at
an anticipated depth of approximately 1 7 fbg. Conventional
hollow-stem auger techniques wil l  be used to advance the
borings.

792608-10
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TASK 2:

TASK 3: .1

Soil  samples wil l  be col lected using a Modif ied Cali fornia
spl i t-barrel sampler equipped with pre-cleaned stainless steel
l iners advanced ahead of the dri l l  bi t .  Soi l  samples wil l  be
collected at five-foot intervals and at significant lithologic
changes, at a minimum, for lithologic identification, the
borings will be logged by a GSI geologist using the Unified
Soil Classification System {ASTM-D2488-84) and the
Munsell  Soi l  Color Chart.  Selected soi l  samples wil l  be f ield
screened for the presence of hydrocarbons. Borings that ?:
screen po$itive lor hydrocarbons will be completed as vapor
extraction wells.

Vapor extract ion wells wi l l  be constructed of 4-inch
Schedule 40 PVC casing and 0.06-inch continuous wrap
PVC well  screen.

Drill three 8-inch-diameter exploratory borings to
approximately 35 fbg. Collect samples as stated above.
Selected soi l  samples wil l  be labeled, placed in a cooler with
blue ice and transported under Chain-of-Custody to a
Cali fornia State-cert i f ied analyt ical laboratory for analysis.

Two exploratory borings will be ream€d to 12 inches in
diameter and completed as one 6-inch groundwater

*t extraction well {AR-Z}, and one dual completion air
sparging/vapor extraction well (AS-11. One 1-inch air
sparging well (AS-2) will be completed in the remaining 8-
inch-diameter boring. The wells wil l  be constructed per the
well construction details (Appendix A) and GSI Field Methods
and Procedures.

Recovery well  AR-2 wil l  be properly developed. Fol lowing
well  development, the wells wi l l  be sampled for parameters
l isted in Task 6.

TASK 4:

TASK 5:

792608-10
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TASK 6:

TASK 7:

TASK 8:

Soil and ground-water samples will be analyzed for
TPH-Gasoline using EPA Method 8015 (Modified); and
Benzene, Toluene, Ethylbenzene, Xylsnss (BTEX) using EPA
Method 8020/602.

Perform an 8-hour air sparging/vapor extract ion test to
evaluate the feasibi l i ty of using air sparging to enhance
groundwater remediat ion and vapor extract ion as a soi l
remediat ion techn iq ue.

Upon completion of f ield work and receipt of chemical
analytical data. a report will be prepared presenting the field
and laboratory data, including copies of the exploratory
borings logs, cert i f ied analyt ical reports, and the results of
the air sparging/vapor extract ion test. This report wi l l  be
prepared under the supervision of a State of Cali fornia
Registered Geologist.  The test ing equipment wil l  be either
and internal combustion engine or blower and activated
carbon skid.

792608-10
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l f  you have any questions, please

GeoStrategies Inc. by,

ca l l .

Hydrogeologist

l,a ftl
crif{ M.

CMG/JFV/rt

P la te  1 .
Plate 2.
Plate 3.
Plate 4.
Plate 5.

Appendix A:

Vicinity Map
Site Plan
Fourth Ouarter TPH-G lsoconcentrat ion Map
Fourth Ouarter Benzene lsoconcentrat ion Mao
Soil  Hydrocarbon Map

Well Construction Detai ls

QC Review: /114
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with locking cop ond lock

o fr. --r< Elevatlonr MSL
\ f
l l

Surlaoe Soal,  O f t .  to 1.5 f t .
Moteriol: Concrete

Caslng Mater lah
Sch. 40 PVC

Backt l lh 1,5 t t .  to 4 f t .
Moterioll Cement Grout

Sealr 4 t t .  to 5 t t .
Moteriol: Bentonite

5 tt .

Perlorat lonsr
Continuous wrop, 0.006"

Gravel Packr 5 f t .  to 17 f t .
Moteriol: Lonestor Coorse Sond

16.75 fr.
17 tt

17.5 tt

Eottom Seak 17 f t -  to 17.5 f l .
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i Moteriol: Notive
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