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PACIFIC
ENVIRONMENIAL
GROUP INC.

April 1, 1992
Project 320-90.03

Ms. Nancy Vukelich
Chewon USA Products Company
P.O. Box 5004
San Ramon, California 94583-0804

Re: Former Chewon Station 9-0020
1633 Harrison Street
Oakland, California

Dear Ms. Vukelich:

On behalf of Chewon USA Products Company, Pacific Environrnental Group, Inc.
(PACIFIC) conducted a soil vapor extraction (SVE) feasibility test on
December 14, 1991 at the referenced site. Results of the test, including relevant

subsurface conditions, testing procedures, and recommendations for possible SVE

system design, are included in this letter.

RELEVANT SI]BSTJRFACE CONDITIONS

The data outlined below was used to design the SVE feasibility test, and confirm
design assumptions.

o Soils underlying the site comist primarily of sand, clayey sand,
silty sand, sandy silt" and silt. Predicated on site litholos/,
permeability to air flow was e4pected to range between 1 and
10 darcys (1 darcy = 9.87 x 10 9 cm2). The boring logs of
Wells MW-7 and MW-4 are referenced in Western Geologic
Resources, Inc. (WGR's) Subsurface Investigation report (June
1989). The geological cross-sections are referenced in WGR's
Off-Site Subsurface Investigation report (Juiy 1990).

o Primary petroleum hydrocarbon-impacted areas were identified
in the vicinity of Wells MW-7 and MW-4. A site map is included
as Figure 1.
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o Immediately before the test was performed, depth to groundwater
was measured in all groundwater monitoring wells.
Measurements were compared with estimated well screen
intervals to determine the feasibility of using groundwater
monitoring wells as extraction/monitoring points. Based on the
available dat4 it appeared all wells could sewe as monitoring
poins. After accounting for the upwelling of groutrdwater during
vacuum application, it was determined that Wells MW-7 and
MW4 could serve as extraction points.

o Monitoring and extraction wells were tested for flow restriction by
measuring the time response to a pressure perturbation. lt
appeared flow restriction would not be a factor in limiting the
ability to measrue subsurface vacuum.

TESTOBJECTWES

The primary goal of the test was to supply data necessary to evaluate the use SVE
technolory at the site, and to provide information for possible SVE system design.
Specific test objectives are Iisted below.

o Measure the induced pressrue gradient of a specific strata
beneath the subject site at a constant applied pressure.

o Measure the change of subsurface pressure with time at a fixed
distance from the pressure application point.

o Collect and analyze samples of extracted soil vapor.

o Measure the change in air flow with changes in applied pressure.

FIELD PROCEDTJRES

The SVE test was conducted using a 2.5 horsepower regenerative blower. Soil
vapor extracted under vacuum application was treated using vapor-phase activated
carbon prior to atmospheric discharge. Pressure gages were placed at the wells
surrounding the extraction well to measure subsurface pressure. The applied
vacuum (or positive pressure), extracted soil vapor flow rate, and pressure
influence on surrornding wells were monitored dwing the test. A portable flame-
ionization detector (FID) was used to analyze extracted soil vapor during the test.
Additionally, soil vapor samples were collected from Wells MW-4 and MW-7, and
transported to Superior Precision Analytical, Inc. under chain-of-custody protocol.
The samples were aralyzed by EPA Methods 8015 and 8020 for total petroleum
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hydrocarbons, calculated as gasoline (TPH-g), and benzene, toluene, ethylbenzene,
and total xylenes (BTEX compounds).

Two different test procedures, vacuum application" and positive pressure
applicatiog were utilized at the site. The application of positive pressure was
required to determine the radius of influence. Under vacuum conditions, radial
influence could not be measured; the maximum attainable vacuum was not great

enough to create measurable influence, given the location of surrounding
monitoring wells. Vacuum application was successful in collecting soil vapor
samples.

Vacuum Application

A pressure gradient was induced by the application of negative pressure (vacuum)
on Well MW-7. Pressure gages were positioned on Wells MW-6 and MW-8,
located approximately 34 and 41 feet from MW-7, respectively. The applied
vacuum, extracted soil vapor flow rate, and vacuum influence on Wells MW-6 a-nd
MW-8 were monitored during the test.

Positive Pressure Application

Positive pressure was applied to Well MW-4. This well was chosen because of its

screened interval and location relative to known soil impact (minimizing
hydrocarbon transport under positive pressure conditions). Pressure gauges were
positioned on Wells MW-2 and MW-5, located approximately 33 and 44 feet from
Well MW-4, respectively. The applied pressure, pressure influence, and air flow
rate were monitored during the test.

DATAANALYSIS

Radial pressure distribution was modelled using field measurements and the
steady-state solution to the radial flow equation. Permeability to air flow was
calculated using freld data and the steady-state solution for the radial volumetric
flow rate. Additionally, the radial volumetric flow rate and permeability results
were used to generate flow rate versus applied vacuum curyes. These curves
provided several SVE system design parameters, including effective radius of
influence, blowel 5izing, and ma.timum ds5r'gn flow rate. Initial petroleum
hydrocarbon removal rates were calculated using the soil vapor sample
concentration data and maximum design flow rate. Field data sheets are attached.
Data analysis calculations and solutions are available upon request.
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FEASI BI LITY TEST RESULTS

VSryq*fnUc*io! Be$slts

o It appeared flow restriction would not be a factor in limiting the
ability to measu.re subsurface vacuum, however, subsequent to
vacuum application at Well MW-7, it was found that subsurface
pressure could not be measured. It uras dcternined that th€
vacuum applieation lirnit restricted the radial flow distribnrtion"to.
a radial houndary (where the subsurface pressure is equal to
atmospheric pressure) which did not eneomsass the neerest
ponitoring po,int ,The measured air flow was less than
ld Stairdard cubic feet per minute (scfm). .t simflas teot rming
Well MW4 as an cx€rBdtiot Doint did lgt rcsultllir a measuralile
radius of iofluence,

6 Two soil vapor samples were collected ftom Well MW-?.
Certified analytical repor* (attached) show the TPH-g
concentrations langed from 8,400 to 18,000 parts per million
(ppm). Benzene was detected in both air 5nmfles, and ranged
from L,000 to 9,300 parts per billion (ppb).

EesiilrE PFtsfr r'e Appllcation Results

o By fitting fietd data to the steady-state radial flow equation, tbe
radius of iduenc€, Rt r^as €stiEated to be 33 feet. The radius of
influence was generated by a pressure differential of 80 inches of
water. The air flow rate was approximately 15 scfm.

o The estimated radius of influence is probably conservative
because it is not likely that steady-state conditions were obtahed.

o The intrinsic permeability to air flow (k) was estimated ftom
boring logs ard field data. Boring log data indicated k r4nges
between 1 and 10 darcys, or an average of5 darcys. Field data
applied to the steady-state flow equations determined k as
3.2 darcys.

o The radial pressure distribution was modelled using the steady
state radial flow equation. Based on this analysis and guidelines
provided by Chewon Research and Development (1991), e€
eftctive radius of influetrce was determincd'to be 18 fuet.
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o The effective radius of in{luence is probably conservative because
it is not likely that steady-state conditions were obtained.

o One soil vapor iample was collected from Well MW-4. Certified
analytical reports (attached) show the TPH-g concentration was
32 ppm; berzene was not detected.

o Eased oa aa averege Oow rst€ of ?O scfn, the soil wpor analytical
date suggese the irritial removal rate will be approximately'
ff) pounds T?H-g per day ftom Well MW-?.

CONCLUSIONS

The objective of conducting a SVE test was to determine the technological
feasibility of using SVE technolosr at the site, and provide information for possible
SVE system design. Analysis of the data collected during the December 14, 1991
SVE test indicates that StlE application ir fcasiblc wheil oomparcd rflith othcr sail-
b"m,a.tdrnolsgie*. :HoqEvet, PACIFIC recormends conducdng * ryiew of
applicable remedid ttchudogics prior initialian of rewd,iaL syrtea decigt.

Based on the SVE test results, PACIFIC recommends the following considerations
for SVE system desigr

o The chrnges in air flow for changes in applied vacuurn, P97, was
modelled using the steady-state radial flow equation- Based on
this analysis, the maximum flow rate should not exceed 20 scfm
(per soil vapor extraction well) with an approximate applied
vacuum of 137 inches of water 

91ry0", 
o_f -gl*.V),-=- -,

/ o--Itisnot'feai-ibFlo utlF;G6ting groundwater monitoring wells
as soil vapor extraction wells unless there is a significant decrease
in goundwater surface elevation,

o Based on the estimated initial removal rate, use of activated
carbon adsorption technolory is not economically feasible for this
site; catalytic oxidation is economically feasible. After soil vapor
concetrtrations dedine to approximately 100 ppn, it may be
economically feasible to replace catalytic oxidation with vapor-
phase activated carbon adsorption.
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Please call ifyou have any questions or comments regarding these results.

Sincerely,

Staff Engineer

.-'-- /"'-Y /' t . t / , / \ - Z

r\ e..V#%
/

Robert Giattino
Project Engineer

Attachments: Figure 1 - Site Map
Field Sheets
Certifi ed Analytical Reports
Chain-of -Custodv Documentation

REFERENCES:

Johnsoq Paul C., Kemblowski, Marian W., and Colthart. James D.: Quatttitative
Analysis for the Cleanup of Hydrocarbon-Contaninated Soib by In-Siru Soil
Venting; GROUND WATER, Vol.28, No.3, May-June 1990, Pages 473429.

Appendix E - General Procedwes and Data Interpretation for Vapor Extractian
System Pilot Tarls; Chewon Research and Developmen! 1991..
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SUperior Precisiort Ana lytical. Inc-
1555 Burke. Unit | . San Francisco. California 94124 . 647-2081 / fax

CERTIF ICATE OF

LABORATORY NO. :  12629
CLIENT: Paci f ic Environnental  Group
CI IENT JOB NO.  :  320 -90 .03

LAB
4 Samole Ident i f icat ion

1 MW7-1
2 Wr7-2
3  M W 4 - 1

L2/18 /9 r

Concentrat ion (  ppb )
EthYl

Benzene Toluene Benzene Xv]enes

:,,;\$-:r--*'-- ,l
lli lec zc\esl' ,' '

i"L-=,.X;#'
l ;" r'lil0 ttN'tr!;l- - - -

L2/17  /9L

ANALY S  I  S

DATE RECEIVED:
DATE REPORTED:

ANALYSIS FOR BENZENE, TOLUENE / ETHYL BENZENE & XYLENES
b y  E P A  S W - 8 4 6  M e t h o d s  5 0 3 0  a n d  8 0 2 0

ppb -  parts per bi l l ion in air

Mininum Detect ion Limit  for Benzene in air  = 85 ppb
Minimum Detect ion Limit  for Toluene and Xylenes in air
Minimum Detect ion Limit  for EthyL Benzene in air  = 65
Concentrat ion of  BTXE in ai-r  is calcuLated baeed on 20
Reported as voLume to volume.

OAQC Sunmary:

Da i l y  S tandard  run  a t  20ug l l :  SDIFF  8020  =  <15
MS,/MSD Average Recovery = 86* :  Dupl icate RPD = 1.4t

1000  1700
9300  10000
ND<85  ND<250

1100 4100
5200 18000
88  400

1 ATM.C and

R icha rd  S rna ,  Ph .  D .

Certrfred Laboratofles



Superior Precision Analsrtical. lnc-
1555 8urke. Unit | . San Francisco. Caljfornia 94124 . 1415|l 647-2OSl / fax {4151 821'7123

C

LABORATORY NO. :
CI . , IENT: Paci f  ic
C L I E N T  J O B  N O . :

ERTTF ICATE

12629
Environmental Group
320 -90 .03

A N A L Y S I S

DATE RECEIVED'  L2/T7 /9L
DATE REPORTED, L2 /L8 /9L

HYDROCARBONS
5030  and  I 015

Concentrat ion (pPm)
Gasol ine Range

O F

LAB
.|l
7l

ANALYSIS FOR TOTAIJ PETROLEI]M
by Modif ied EPA SW-846 Method

Sample Ident i f icat ion

1 MtitT - 1
2 vM7 -2
3 MVir4 - 1

8400
18000

ppn -  parts per mi l l ion in air
Minirnum Detect ion Limit  for Gasol ine in Air :  30 ppm
Concentrat ion of  gasol ine in air  is calculated based on
20 C and 1 ATM and an assumed molecular weight of  hexane.
Reported as volume to vol-ume.

QAQC Sunrnary:
Da i l y  S tandard  run  a t  2mg/L .  *D IFF  Gaso l i ne  =  <15
MS/MSD Average  Recove ry  =  91 t :  Dup l i ca te  RPD =  1 .1 *

Richard Srna , P h . D .

Certfred Laborator ies



,/

2
,L

o
 

/\
.,

:la
,

: 
!!rs

E
E

 
--6

q
t

E
 

i?
.i3

! 
l.

c
 

i<
t1

.
t!i

F
 

O
z

,

cl<
.,

EC
'E

I!bEI

EFeq

tn

. 
\qJ

iri>o
N

IJHot{(Jool{+
{F
Io
l

F
l

q4oop{l .ll
Jt I
sl I
E

t 
I

3
l

o
l 

C

flHst I
ct 

0l

fEfl3dEi$

irooo,rJ..r.u 
.ldrln6

q.rtrE
 

- 
o

.g3odllra3 
- 

a
qaro - 

o

lo
o

.jo
lf,}-C

.ra
lo

f-A
,lJ

-Y
 

lo
s

-S
lq40

?
?

r
3

.9

I3t:*$
B

jB
s

s
? a s6
e

"^9
3

E
:;r

requrn{ 
qow

D
s


