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

DnrfuldBiltmnmuthgilt
-  . . .  ;

tEB i.8 iggl

i
,  a  n , _ .  i {  , r

CORRECTIVE / INTERIM REMEDIAL ACTION PLAN

,",$%..
FORMER GRIMIT AUTO AND REPAIR

I97O SEMINARY AVENUE
OAKLAND, CALIFORNIA

February 15, 1997

Prepared by

HOEXTER CONSULTING, INC.
734 Torreya Court

Palo Alto, California 94303

415-49+2505 (ph, & fax)

A{"G



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

GeologSr / Engineering Geology / Environmental

HOEXTER CONSULTING, INC.
DAVID F. HOEXTER, RG/CEG/REA

734 Torreya Court
Palo Alto, Catifornia 94303

(4rS) 494-2505 (ph & fax)

February L5,Dn

E-10-lB-1928
HC CAPEAP/ClosPtan: Seminary279?CAP/RAP

Mr. Doyle Grimit
14366 La* Street
San Leandro, California 94578

RE: CORRECTIVE / INTERIM REMEDIAL ACTION PLAN
STII} 553 . FORMER GRIMIT AUTO AND REPAIR
1970 SEMINARY AVENUE
OAKLAND, CALIFORNIA

Dear Mr. Grimit:

please do not hesitate to call.

Very truly yours,

HOEXTER CONSULTING. INC.

eJ+\€-
David F. Hoexter, RG/CEC/REA
Principal Geologist

As authorized, we have prepared the attachcd Corrective / Interim Remedial Action Plan, to
address the existing site conditions and remedial action obiecdves, and to establish a cost-
effective remedial action plan. The goal of the plan is to ac-hieve continued source removal
and reduction of health aird envirorimental rislis associated wirh the project site, with the
ultimate goal of achieving site closure.

We appreciate the oppornrnity to provide services m you on this project and trust this report
meets your needs. at this time. If you have any questions, or reqriire additional infoimation,
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Or-J9--\^c-

David F. Hoexter, RG/CEG/REA
Principal Geologist

CORRECTIVE / INTERM REMEDIAL
ACTIONPLAN

STID 553 - Former Grimit Auto and ReDair
1970 Seminary Avenue
Oakland. California

To

Mr. Doyle Grimit
14366 Lark Street
San l,eandro, Califomia 94576

Prepared by:

Hoexter Consulting, Inc.
734 Toneya Court
Palo Alo, Califomia 94303

February L5, Dn

David Glick, RG/CEG/CH/REA
Asociate Geoloeist
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EXECUTIVE SUMMARY

Ground water contamination extends off-site to a residential area. ASTM RBCA analvsishas shown that risk based s*eening t.r.;r, iRBSi;t;;;;A;; #';**il;:i":,;
^o.f;r;9r mae*tude' conecti-ve acti-on is p.rgposed wlrich emphasizes remediation of thesite's "source area"

costs,

Installation of additional down gradient monitoring wells.

I**:tj:li::.:l oxygen releasing compounds (oRCs) in soil boringsmrougnour the "source area',. An initial small scale calibration tesr ispro.posed. The ORCs would be installed as a slurry 
-direcify 

inio tf,i
::li|pja.Frj ril borings, ana wouro ue piir*r" i"1i"i.o intir the ,,fuil
scare remeoxrtron progam.

Installation of a low volume in-situ bioventing vacuum system in existing andproposed monitoring wells.
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CORRECTIVE / INTERIM REMEDIAL ACTION PLAN
STID #553

FORMER GRIMIT AUTO AND REPAIR
I97O SEMINARY AVENUE
OAKLAND, CALIFORNIA

I.O INTRODUCTION

I[:lp:Ipflnts. the resulrs of an evaluarion of remediation alrernatives and provides a
P^TltlTlTl^9?ryuve/rem€dial ac{oJr-da1 lorthe former Grimit Auto and Repair site,
lp:"j1" q ] ? iu. l"T.nury Avenue,, Oaktand, Califomia. The project locarion is fhown onme r-ocatlon_ Map,_ Flgure I, and the site is shown on the site phn. Fisure 2. The reoon
XTjglT.d P the Alameda Co_unty_Health Care Services Agencfl Locat Oversighttmgram' spectrcally. a r_etar from Mr. Dale Klettke, Hazardous M-ateriils Specialist, to "the
property owner, Doyle Grimit, dated September A, 1996.

3i:.iilgtoglug",.up,p^ryyt"lll a preliminary evatuation of remedial altematives, prepared
oy our trrrn in July' 1996. T!-e preliminary evaluation was conducted in respons6 to a
f;g:::!,Py Alameda Counry Heirth Care Services Agency, dated May rS, fSS6. M(.Kfettke's leuer requested "a report which evaluates 

-wheiher 
remediil action, interimremedial action, or funhzr tier evaluation is warranredfor yow site,'.

In the .curent evaluation, a field test of the effectiveness of soil vapor/ground waterextraction was conducted, and a recommendation for interim remedial u"rion fius ft pun J.

l_-Tg!",of invesdgation was presented in our proposal dated November 5, 1996. Thep_rolosed cost tor this evaluation was pre-appr-oved for reimbursement by rhe state of
9!ifgg" underground storage Tank ite-rif runa imgram in a leuer daied November
zL, ryyo, and r€celved by our firm on December 14.1996.
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1 970 Seminary, Oakland, CA; E- l0- I B- 1 92B; February IS, t997 ; p age 2

2.0 BACKGROUND

2.1 Introduction

The project_sie is located at 1970 seminary A_ven'e, at the southem comer of the seminaryAvenue - Harmon Avenue intersection, in OaHand aiu.eaa County, Califomia. Theimmediate site vicinity is primarily resiaeniar. 
-rrri-;ilir-.;;;iAviiiri'"iii'r, 

i"automotive repair faciliiy. The p-p.inyii o*nea-by ui.boyte Grimit, anh is teased to therepair facility.-

The site is approximately 50 by 100 feet in plan dimension. Three former gasoline and onerofiner waste o unk were rcmoved in 1989. Fuel has not been dispensed-since t]rat time,One inactive hydraulic lift remains at the rhJ sie within miie*i"" ffiiai"f 
- 

. 
--- *'"

A detailed background description is included in our April 22, 1996 report.

2.2 Investigation History

Three.exploratory borings and one monitoring well (MW-l) were insta ed bv KaldveerAssocrate,s Jr.r Augu_s!' 1990 (repon dated seplember 2g, 1990). The well wis samoled
9n:: Dy Kaklveer. .l-imited soil excavation was subsequendy conducted at the location oflne rorrner waste orr tank. Hoexter consulting subsequently-sampled the well three times.In January and Fe_bruary, 1994, Hoexter toniuriing-i""dubted further ;bil;;;;rnv€sugauon, rnctudrng installation of two additional wells. Additional monitorins wasrollor/ed oy a supplemental investigation conducted in March, 1996, which includef, foursorr Donngs and three additional monitoring wells. The resurting Apnl22, 1996 reportincluded a prcliminary ASTM RBCA Tier On"e wufuatlon oi tfre aua. 

'

Jhe.Je{e^ry1ce{ May 15. 1996 Alamcda County letter followed and commented uoon r}eApm' lvvo subsurtace investigation reporl Mor€ recentlv, a preliminarv evaluition ofremedial action alrernatives rias condirctea, ano aiilori'iir'""J--]"-i#s, lde.'ii,,
::$fj:l_fq:" recommended supplemental'groona *oltei contu-inani ptume definitionano ruftner solr source delineation, followed by preparation of a remedial iction feasibility
ll:dl;,9:l:loqr11t of a corr.ec.dve_action 1iri",'""J i"iti"tir;';i;",17;;i.i"a ii,i";remeolauon' t'rnally' two additional quarterly ground warcr sampling eve--nts occurred,reponed on Ocober 21, 1996 and tanuiry ZS, i l-fZ.

2.3 Subsurface Conditions and Contaminant Source

3:-.:ll9y*.: investigations .indicated complex soil and ground water conditionscon$snng ot mterbedded discontinuous r.elatively thin renses of dilty and clayey sediments,with relatively limited dlposits of "clean" sana o'r gra.vei. sur.d on tlr" inveitiladon. ttrercare tw-o separate ground water contamination zonEs, a "perched" or shallow ,lone raneingt-rom 7 to 13 feet, and a deeper zone of from 20 to 30 feet. fn" rro il;"r;;;*fi;l;m*rconnected. Based on welr development and purging data, the strata yield rerativery lowvolumes^of warer, and there is poor c6nducriritv uefi6nJt ata. There'are also two ieothzones of soil contamination: 
' 

"shallowet" soils, to uppioiirut"i" iii*iil"ir,l i"a"deeper" soils, from 15 feer to the deprh e*pro.ea i:5"feiijl-ri.+ri,"il.-*"r" 5;ril;;generally more highly conraminared thair the "beeper','soi1s.

Based,on measured_.ground water levels, which are as shallow as 5-7lZ feet below the
*jl"^llTlflrt-]s]tety that contaminants were discharged from the former gasoline andwasre orl usls and associated piping directly into saturated sediments. A'ithough theusrs have been removed, and soini oierexcauition conducred-i; rh;T;;;r;#;"i|#i

Hoexter Consulring, Inc. 734 Torreya Courr, palo Alto, California 94303 (4ljD 494-2505
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1970 Seminary, Oaklan4 CA; E-10-lB-t9ZB; February 15, 1997; page 3

cavity, contaminated soil rcmains in the "source area,' of the former usrs and beneath theservice building.

P^yi9_"1 I::..,:l Consutting repons (panicularly Hoexrer Consulting April 22, 1996)olscuss subsurtace conditions in more detail, and include cross sectio-ns forraying ourinterpretation of the site sfratigraphy.

2.4 Contaminant Description

P,i11l-gl .y i"vestigations, contarninarion consists of oil and grease, gasoline CfpH_G),p_qlggaile aromanc compounds (BTEX), MTBE. and halogenaied vdlarile compounds(HVoc)' particularlv pcE, TCE, and DCb. These;fip*'"d' rr""i u"." J"t"r,Jiriffi
sampres rrom vanous locations and in water samples from all six monitoring wells. Thegreatest soil and gr- _ound wat€r contaminant levels hive been observed in the eJneral ui"ini;
9r rlre serype.bur.!<trng, panicularly in the vicinity of well MW-l. The data ie summarizeiIn Appencrx A ot ltus report.

Ground water contaminant levers during the past two years (December, 1994 throughJanuary, 1997) have been as forrows:

Comoound

Gasoline
Oil & Grease

Compound

Gasoline
Oil & Grease

Values (nnb*) (ground water)

23,000,000
880,000

Raaee of Values (ppb*) (ground wat€r)

44,000 - 55,000
11.000 - 110.000

Notc thar more eleva@d revels.(Appendix A, Table 3A) were inirialry observed (August,
i?T",T"l_q!-S."ptgmber, 1994).'i.his lnay have Gen retated to thi: sampling;"ti.d,wnrcn conslsted of decandng the sample bailer from the top. This meihodorobablv
Ic,9n9r1tea 

'^flgating producl', and is ripresentative of tt i 
"pfti 

t*of;;?rli ;;ffi;;eormqnts: s.u.qpqqe.nt samples (from December, 1994i were obtained from theapprorumate nnddle ot the water column, and slowly drained from rhe bailer bottom using aconsricted flow tube. These samples are more representative of - lluerage; u;;;i;;E;
water column,

Hoexter Consulting, Inc. 734 Torreya CourL palo AIro. Califomia 94303 (4lS) 494_2505



I
I
T
I
T
I
T
T
I
I
I
I
I
I
I
I
I
I
I

1970 Seminary, Oakland, CA; E-10-1B-192B; February lS, 1997; page 4

TypicaUMax. Values (pph*) (ground water)

4000/56,000
4100/61,000
r60028,000

6800/137,000
490
130
340
60

320
15

Ethylbenzene
Xylenes
MTBE
P€ (Tenach loroethene/perchloroerhene)
TCE (tricfrloroethene)
VCL Mnyl ctrtoride)'
DCE (cis 1,2 Dichloroethene)
DCA (1,2 Dic hloroerhane)
DCB (1,2-Dichlorobenzene)

Maximum Value (ppm*) (soil)

910
15,000

as follows:

Maximum Value (oom*) (soil)

, , 4

3.5
4.2
8.3

1.8
0_82

t-i
* Results in mg&g, equivalent to pans per million, or ppm

BTEX and individual tIVoC tgvels exceed Califomia MCLs, MTBE currenrly exceeds rhe
proposg.{ Sar Francisco Bay Region water euality control Board standard'of 35 us/l in
tour ot the srx wells. The ASTM RBCA Tier I 

-analysis 
(Section 4 and Aopendi-x B)

indicates that screening revels are exceeded tor reacrr'irie ;or€riiJ 
"r 

t"ilr*il[J';;li;;;ground water' soil volatilization to the air, soil and glrdund water vapor inrusion to

Hoexter consulting, Inc. ?34 Toneya cour, paro Alro, califomia 94303 (4rs) 4g4-zs0s

Typicalandmaximumlevelsofindividualcontaminants@tavebeenas
follows:

Compound

Benzene
Toluene

Comoound

Benzene
Toluene

Ethylbenzene
Xylenes
MTBE
PCE (Ierachloroethenelperchloroerhene)
TCE(Irichloroethene) 

-

VCL (Vinyl chloride)
DCE (cis 1,2 Dichloroethene)
DCA (1,2 Dictrloroerhane)

* Results in ug/I, equivalent to parrs per billion, or ppb

Comoound

Gasoline
OiN & Grease

lgi\.:",gll*t levels are generalty- retatively low, with the exceprion of oil & grease.
lpH-u levels are on the order of 900_18/kg (equivalent to parts p-er million, ppri), and
g:l"lll]I_l"X,than 100 ppm.. BTEX.iompbunas are no,i_dei"lr 

", 
d"#i,,'"d" *irh

lJjill9T: _9-, and grease levels are variable, with a maximum of 15,000 pfm detecred in
me torrner waste oll tank excavation. Maximum soil contaminant values ari is follows:



1970 Seminary, Oakland, CAI E-10-18-192B; February 15, 1997 page 5

9lild:tgtrg4 gregnd_warer in-gestion (see discussion in Hoexter Consulting report dated
July 28' 1996). The July 28, 1-996 repdrt concluded, based on the Tier 1 rEsuis and thi
contamrnant revels observed at the site, that Tier 2 evaluation would not irroducesubstantially different conclustons.

Hoexter Consulting, Inc. 734 Toreya Cou4 pato AIto, California 94303 (4tS) 4}4-ZS0S
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3.0 PREVIOUS REMEDIAL ACTION EVALUATION

ffi;$i""1v*t 
options were considered in the July 28, 1996 preliminary remedial acdon

I No Remedial Action

la Natural Attenuation (no funher work).
lb Nah.ral Attenuation (plume definidon and quarterly monitoring).
lc ASTM Tier 2 RBCAEvaluation (including plurne iefinition aid quarterly

monitoring).

2 lntedm Remediation (additional source delineation and removal).

3 Ground Water Extraction.

4 Vapor / Ground Water Co-Extracdon.

5 Vapor / Ground Water Co-Extraction with Air Sparging or ORC.

The July 28, 1996 evaluation concluded that :I
I
I
I
I
I
I
I
I
t
I
I

1a,b The natural attenuation alternatives do not
remedial criteria.

m€et curent Alameda countv

lc Tier 2 evaluation would not be likely to resulr in acceprable levels of rcsidual
contamination in dre ground water.

2 Interim remediation, while beneficial, would not be sufficient due m constraints
imposed by the existing building and adjacent property line.

3 Due to complex stratigraphy and hydrogeology, and relatively low permeability
materials, ground water extraction would not be cost effective ind is not i.
current remedial solution.

4 Vapor / ground water co-extraction could be beneficial for dmely remediation.

5 Vapor / ground warer co-extraction with air sparging or ORC is recommended.

Detailed discussions of these alternatives are included in the Julv 2g. 1996 studv. The
reader is referred to rhe original qocument for the detailed eialuations. rtui snay
recommended supplemental ground water contnminanr plume definition and funher soil
source delinearion, followed. by preparation of a reriredial action feasibility study,
development of a corrective actiori pian, and initiation of soil / ground water remeaiuion- 

'

Therecommended plume definition. to be primarily located off-site, has been postponed.
runner sorl source delrneation, although beneficial, would result in additional delays, and
due to the complex nature of the site, fiight not provide cost-effective inrorrnation-.-'i'auar
sou vapor ground water exracdon feasibility study was conducted by a specialty soil vapor
extr.action (lVE) sen6..Lrlconsultant. Thc risults have been incoiporated into iiris
evaluation. Following approval of the recommendations contained in this'repon, a detailed
correcuve action plan will be prepared, and soivground war€r remediation wiil commence.

Hoexier Consulting, Inc. 734 Torreya Courl. palo Alto, Califomia 94303 (4lS) 494_2505
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The RBCA evaJuations conducfed for the site indicate that there are elevated health risks for
both commercial and residential land uses. Based on the July 28, 1996 study and
requtements of the Alameda County Health Department, it was concluded that site
remediation be conducted. Based on these findings, Alameda County has required
preparation of this document. The following sections discuss remedial objectives,
considerations, and the proposed interim remedial action plan.

I
I
I
I
I
I

Hoexter Consulting, Inc.,734 Torreya Court, Palo Alto, California 94303 (4151 494-2505
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1970 Seminary, Oakland, CA; E-10-IB-192B; February 15, 1997; Page 8

4.0 RISK EVALUATION

The exposurc pathways included for human health risks for the project site include:

* Dernral contacvingestion of soil.
* Soil leaching potendal to ground water.
* Soil gas volatilization to indoor/outdoor air.
* Cas volatilization from water to indoor/outdoor air.* Ground water ingestion.

Each of these pathways were considered for both commercial and residential land use.

In 1994, the American Society for Testing and Materials (ASTM) issued a risk based
gujdange document for evaluation of the need for corrective action ("RBCA") applied
primarily to petroleum release sites. The RBCA study (Appendix B) indicated thathsk-
based screening levels (RBSLs) were exceeded by up io four orders of magnitude. Based
on the.Alameda County recommended (Alameda County, May 15, 1996 letter) cancer risk
of 104 for residential areas, the maximum allowable concentrations of benzene (ppm), the
most critical compound (corrected by the Regional Water Qualiry Control Board factor of
0.29), would be as follows:

Exposure Pathwav -Residential

* Dermal contacy'ingestion of soil.
* Soil leaching potential to ground water.
* SoiI gas volatilization to indoor air.
* Soit las volatilization to outdoor air.

Soil *

60.9
1.36
0.04

34.8

Soil *

>res
4.64
0.09

37.7

Ground Water *

ri.zr
174

0.08

Ground Water *

0.72
243.6

0.29

* Gas volatilization from water to indoor air.
* Gas volatilization from water to outdoor air.* Ground water ingestion.

Exposure Pathwav -Commercial

* Dermal contacy'ingestion of soil.
* Soil leaching potential to ground water.
* Soil gas volatilization to indoor air.
* Soil las volatilization to outdoor air.
* Gas volatilization from water to indoor air.* Gas volatilization from water to outdoor air.
* Ground water ingestion.

* Results in mg/kg or mgA, equivalent to parts per million, or ppm

I
I
I
I

Hoexter Consulting, Inc.734 Torreya Court, Palo Alro, Califomia 9a303 (415) 494-2505
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5.0 REMEDIAL OBJECTIVES

The general grolnd water clean up objective used by the Srate of Califomia Regional Water
Quality Conrol Board and Alambdatountv Heahh Department has been thJFederal anc
Calif_omia drinking water standards. It is our opinion thit these clean up objectives are not
jus.t!fi_gd for fie contaminanm of concern for the project site. Use of the ASTM-RBCA
guideline values for soil and ground water (Sectibn a.0) represent appropriate elean up
objectives.

Most of the contamination appea$ to originate from the "source area" (former USTs and
service building area), particriErly the "sn[ar zone within the highly variable ground water
table fluctuation zone. Complete delineation of the ground ivaier contamlinant plume
emanating from the "source area" has not been conduc-ted, as the plume extends oif-site
under adjacent residences. It is our opinion that rcmediation of the oif-site contamination is
not economically feasible or practical, due to the presenc€ of residences and related
improvements on the adjoining propenies. In our opinion, reduction of the "source area"
contamination within the site is feasible. and the iational alternative to extensive and
impractical off-site remediation.

Thus, the principal objective of the proposed remed.iation will be soil and ground water
remediation within the on-site "source area". It is not the obiective of the remedial action to
achieve non-detectable concentrations of all petroleum or tiVOC compounds in the soil or
in the ground water: however. it is the objeciive to further abate the c6ntinued leaching of
these compounds from the "smear" zone and to reduce the concentrations gf thlese
compounds in the ground water to below the ASTM-RBCA Tier I evaluation concenfation
values.

1970 Seminary, Oakland, CA E-10-1B-1928; February 15, 1997; Page 9

Hoexter Consulting, Inc. 734 Torreya CourL palo Alro, Califomia 94303 (415) 494-2505
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6.0 REMEDIAL SYSTEM DESIGN

6.1 Site Characteristics

CONSIDERATIONS

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

the slte is underlain by a complex series of relatively rhinly lensed sediments of limited
lateral extent. Silty and clayey deposits predominare, wirh iinor deposirs of "clean" sand
or gravel. The ove:rall permiabititi of thd sediments ii low. For exarirple, the wells require
as much as 48 hours to equilibrate when initially uncapped, and hlve dewarered wirh
removal of as little as thrEe (3) well volumes wtren pdr'gea. Due to the stratigraphic
gomplexity, ground water and air flow (within unsatriratEd sediments) are mosi lii<ely
irregular.

ylr-.1ru alil rcv'rs ar., gra.,,en[ low o,recuon arso vary. r ne twoffi
$imffSdare completed to a depth*fi!0.fut, and ire characterized by ground water
elevations which are fiom four 1+; tb tO feet higher in elevation than the ndEeper" wells,
completed to 35 feet depth. The "shallow" zone gradient flow direction has not been
characterized, as there are only two wells, but ap-pears to be to the west or north. as
opposed to the "deeper" zone, which exhiUits gradieirt flow direction to the south.

6.2 Soil Vapor Extraction (SVE) Pilot Study (January,1997)

Terra Vac Corporation, of San lrandro, California, was retained to perform a%;.
eHffirffi&@tf the site. Terra Vac's Februarv 5. 1997 repon is included in dlisthe site. Terra Vac's February 5, 1997 repon is included in

C. The Tena Vacreport
vapor at the site .

study was conducted to assess the feasibility of

The study consisted offfilfifthe existing msnitoring W
MW- I is located near the "source " area, and exhibits th! highest levels of contamination of
the six on-site wells. A 35 foot long "slurp tube" was extended into the well, tq extract
ground water simultaneously with vafor.

The test's radius of influence was monitored with two observation points, consisting of
driven screened casing located appmximately 14 and 25 feet fromthe exracdon well.
Approximately l1 cubic feet of air per minute werc extracted from the well with an applied
vacuum of 12 inches of mercury column. The test ran for approximately three hours,
Vacuums of 0.2 and 0.1 inches of water column were observedii observatiin wells I and
2, respectively, at the conclusion of the test

Total_ peqoleum hydrocarbons were monitored twice during tlre test. The initial vapor
s{!ple, obtained after approximatgb/_?0 min}teg, indicated a concentration of 39.7 p}m
TPH. This decreased to 12.6 ppm teH ar lZ0 minures.

The test was conducted at a time of relatively elevated ground water elevation. A total of
130 gallons of water was extracted during th-e test, corresponding to an average extraction
rate of ap,proximately 0.7 gallons per minute.

6.3 Evaluation of SVE Effectiveness

Terra Vac (February 5, 199) concludes that "The amounr of vacuum observed in OB-1 is
significant and is indicative of some depree of connectivitv between MW-l and OB-1

m"ff ;orff.T##,'ff 1"":"1,!ff l,:'iilFT
during the three hour test can G inferred. go#ffiTit-iiiikely thai much of the pressure
drop in the observadon wells was due to a ground water level 

-decline 
in the well;: Thus,

Hoexter Consulting, Inc. 734 Toreya Coun, Palo AIto, California 94303 (4I5) 494-2505
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In our opinior*$.YE could be effective for remediar.ion of gasoline./BTEX and HVOCs at
the site, but \rdd $quis.,r dgfiftcdt@dtaf irrscsnrftrfff-iilue td kleqffiderisftpgft -,

ffls1siegtflStl$'End associated equipment operati,on and maintenanc,e cost. In addition,qgqsioa.mfbmd associated equipment operation and maintenance cost. In addition,
SVE, while effecrive ar the sire, woirld not remediate the down-gradient ponions of the

1970 Seminary, Oaklan4 CA; E-10-1B-192B; February 15, 1997; Page l1

the degree of airflorv between points, as rcprcsented by the measured 0.2 and 0.1 inches of
water column decline in the observations wells at the three hour conclusion of the tesl does
not appear to be significant.

In our opiniorqif@'etuld be effective for remediation of

contallinant p-lumg. Flnally, SVE, while effective for the gasotnE compoimds, would be
and HVOCs incorporated into the waste oil

the site.
ttvuus rncorporated rnto tJle waste o present at
oxygenation of th€ soil, and thus would increase

natural, passive of the HVOC and waste oil, the process is
anticipated iSefot ralne. "i
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7.0 PROPTOSED PLAN

7.1 Introduction and Rationale

It is our opinion that SVE and/or dual ground water/soil vapor extraction, although
ultimately e?ective, would not be economii-ally feasible due to thi relatively limited area-of
influence, and thus the need for densely placed vapor extraction points and long-term
operating costs. - In addition, SVE would be only moderately successful in reducing the
concenu?tions of oil and grease and associated HVOC.

Oxygenation of subsurface soils and ground water have been proven technologies for
promoting volatilization and degradation of petroleum hydroiarbon compounds and
providing effective site remediation. Based on the subsurface soil and ground water
conditions, it is our opinion that application of direct oxygenation ofthe "shallow" (5 to 20
feet) and the deeper (20 to 35 feet) water bearing zonCs would result in direct bgneficial
remediation of the gasoline as well as oil and grease and HVOC compounds present in
tlese zones. This would. also provide a positive barrier for potential migration of these
contaminants and further promote the bacterial degradation. Oxygen releasing compounds
(ORCs), manufactured .by Regenesis Bioreniediation Probicts and c'ompoied of
magnesium peroxide. are recomrnended for this project application. The principal benefits
of this product are the oxygen release combin'ed with ihe non-hazard6us naiure of the
resulting (oxygen-depleted) compound (magnesium hydmxide).

A passive systemof oxygenation, consisting of installation of oxygen releasing compounds
(ORCs) to the soil and plound water in coniuncrion with in-situ bioventins is deterrdned to
be the most efficient and cost effective metliod of source reduction and sitiremediation.

7.2 General Remediation Plan

The pmposed rerradiation emphasis cleanup of the source area in the vicinity of the former
USTs and service area. Cohplete site Cleanup would not be immediaitely achieved.
However, with,the mitigation oi the "source areai', funher transport of contaniinants from
the site would be minimized, and naturally occurring processes would then complete the
remediation.

1970 Seminary, Oaklan4 CA; E-10-IB-192B; February 15, $n:Page 12

would consist of:

* Insrallation of ldti*iqel dort gt&dE6'l@ibrirrgwdsr,t

IrttdlHdet oTlohydcn"tuEsi$rg. dt*iitd*. t0n&+f in soil borings
throughout the "source area". An initial small scale calibration test is
proposed. The ORCs would tre installed as a slurry directly into the
calibration test soil borings, and would be placed into pie-drilled borings or
pressure injected into the Joils in the "full scile" rcmediation pmgram.

As discussed in Section 6.3, SVE *ould be relatively ineffective in rcmediating waste oil
and the accompanying HVOC compounds. The prbposed ORC bioremediation system
would, in our opinion, be more effective in rem-diating the wast€ oil and HVOC, by
directly providing oxygen for the microbial cultures to degrade these more complex
hydrocarbons.

Hoexter Consulting,Inc..734 Toneya Coun, Palo Alto, Califomia 94303 (415, 494-2fr5
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The following ORC procedures have been developed wirh the assisrance of Mr. Jack
leabody, manager of Regenesis Bioremediation Products Pleasanr Hill, California office.
Procedures and volumes of material are recommended by Mr. Peabodv based on
Regenesis' experience and prcprietary software.

7.2.1 Small Seale ORC Catibration Test

A small scale calibration test would be initiallv conducted. This test would consist of
installing four soil borings approximately rhree (3) feet each from the existing monitoring
well MW-l (Figure 2). TheGst would provide information which would be rised for finaf
design of the larger-scale remediation. In addition, it would provide "immediate"
remediation of the most heavily impacted area of the site.

Two-inch diameter borings would be installed by direct push methods, rhus climinating the
need to treat or dispose oi contaminated soil. A 65 per ient ORC slurry would be treiried
to the borings, which would be capped with five (i feet of neat bent;nite cement at the
ground surface, Each boring would receive approximately 43 pounds of the ORC
compound.

Effectiveness of the test would be monirored with monthly dissolved oxygen (DO)
measurements of MW-l, and quarterly sampling of contaminants. Details of the
monitoring are provided in Section 10.0'of this rep-ort. Note that a decline in TpH and
BTEX would be anticipated prior to an increase of Db in the well. This is due ro utilization
of all available oxygen by the in-situ bacteria during the initial stages of rembdiation,
particularly at highlyionuininated areas.

7.2.2 Additional Monitoring Weils

Three additional monitoring wells are proposed. The proposed well locations are shown
on Figure 2. The wells are required Tor-plume defiriitiin and to moniror remediation
progrcss. One 35 foot "deep" well and one 20 foot "shallow" well would be located on the
down-gradient side of the sburce area along the property line; one 20 foot "shallow" well
would be located on the site upgra.dient area adjaleni to Seminary Avenue. Well rcference
elevations worrld be surveyed, and groundwdter data from thi wells incorporated into
evaluations of ground wateigradient frow direction.

7.2.3 Full Scale ORC Remediation

The results of the calibration test will be used to comolete a final desisn of the ORC
remediation system. The current plan is to install a grid of six to nine adlitional borings , 1
approximately spaced at 8 to l'0 foor centers wiihin the "source area" (Figure Z-). 

-'i 
ps\rl,-, -

Additional, more widely spread borings, would be placed within the balance of-the siG, ' -

where contamination levels are less elevated. The- finat plan may slightly increase the
number of borings and dccreaserhg spacing. The ORC slunry woutd Ue ftacid in the same
manner as described in Section 7.2.1, or prissure grouted, whichever is iess costly,

As discussed above, the purpose of the proposed full scale remediation would be to reduce
concentrations of contaminlnts in the ;sorirce area". peripheral and off-site areas would
not be directly addressed; natural biodegradation processers would be allowed to work in
these areas.

7 .2.4 In-Situ Bioventing
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The in-situ bioventing would consist of installing a low-volume vacuum system (one to
three inches of mercury) applied to the two existing and the two proposed additional
"source area" wells. The system would provide positive control of off-gassing tp reduce
off-site migration of vapors and help proriote air flow through the soil column aid "smear"
zone", resulting in more efficient site remediation. An activated carbon filtratioil system
would be employed to treat produced vapors.

Hoexter Consulting, Inc..734 Toneya Coun, Palo Alto. Califomia 94303 (415\ 494-2505
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8.0 ADDITIONAL INVESTIGATION

Off site definition of the plume, as previously pmposed, is in our opinion, still warranted.
This investigation would consist of obtaining representative grab ground water samples
from public rights of way along adjacent and nearby streets (Harmon Avenue, Seminary
Avenue, and Holway Street.
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]Ie_plopo-r"q "not spot" pilot test will be iniriated following approval ofcoss by the State
UST Fund. Approvalty the Fund will require approxima-tel!'two (2) to four (4) weeks.
P.ermining, ordering of materials, and insnllation-i,ie andcipaied to require approximately
three weeks. The pilot test will require an estimated six (6) to nine (9i months o?
monitoring. A progress reporring will be included with each regularly scheduled
"Quarterly" ground water monitoring.

A.brief work plan for the installation of the proposed monitoring wells will be prepared
following acceptance of this corrective/interim iemedial action ilan. The wellS wiil be
installed in conjunction with the "hot spot" pilot test, pending State UST Fund approval of
costs.

1970 Seminary, Oakland CA; E-10-18-192B; February 15,1997: Page 16

9.0 SCHEDULE/DURATION OF TREATMENT
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1O.O ANALYTICAL TESTING AND REPORTING

Analytical testing of the six cunent and thrce recorffnended wells (including the "hot spot"
pilot test well, MW- 1) will consist of a continuation of the currently scheduled "Quarterly"
monitoring, which includes TPH-GIBTEXA4TBE. oil/grease, halogenated volatile
organics (HVOC) (alternate sampting events); and diss.l".jlitg;r atOS;;ir;i", sulfate, a\s" (N& s"
and ferrous iron. rl;^r-\

In addition, well MW-l will be monitored monthly for dissolved oxygen (DO) and TPH-
C/BTEXA,ITBE. The MW- 1 sample will be obtained as a grab wat€r sample from the top
of tle water column, as opposed to purging, which could disrupt the ORC oxygenation
process.

A sampling plan for the period following installation of the full-scale ORC and bioventing
remediation will be included in the final remedial action olan,
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1I.O FINAL REMEDIAL ACTION PLAN

A final remedial action plan (RAP) will be prepared following completion of the pilor tesr
The RAP will include a iletailed ptin for insiatlition of the ORt and bioventing syie-s.

Hoextcr Consulting, Inc. 734 Torreya Court. Palo Alro, Califomia 94303 ULs\ 494-2505
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12.0 LIMITATIONS

This report has been prepared according to generally accepted geologic and environmental
practices. No other waranty, either expressed or implied as to the methods, results,
conclusions or professional advice providerd is made. It should be recognized that certain
limitations are inherent in the evaluation of subsurface conditionsi and thal certain
conditions may not be detected during an investigation of this type. If you wish to reduce
the level of uricertainty associated wlth this srud-y, we shouH 66 contacted for additional
consultation.

The analysis, conclusions and recommendations contained in this repot are based on site
conditions as they existed at the time of our investigation; review of previous reports
lg_levant to the site conditions; and laboratory results from an outside analytical laboratory.
Changes. in the information or data gained from any of these sourcei could result in
change_s in our conclusions or recommendations. If sdch changes do occur, we should be
advised so that we can review our report in light of those changes,

*  * *  * *  * *  * *  *  *  * *  * *  * *  t < t  t <
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APPENDIX A

Analytical Data Summary Tables



TABLE 1

GROUND WATER ELEVATION DATA

(All Measurements in Feet)

Reference
Elevation

(2)

Depth
to Water

Well Number
and Date of
Measurement

MW-l ("deep")

8/6/9{)
1t28/92
4127/92
8110192
zllr/94
2t28t94
919/94
12128/94
4/13/95
rrlu95
3t8/96
3rzs-26196
rcn/96
1l15lyl

MW-2 ("deep")

2lru94
2t28t94
9/9/94
12/28194
4l13/95
1r/r/95
3/8/96
3t2s-26/96
nn/96
urs/97

M\il-3 ("shallow")

urr/94
2/28194
9/9194
nn8/94
4/13/95
Lll1l95
3/8/96
3D5-26/96
rcnD6
1/15197

37.O 2r.5
21.0
20.95
22.20
15.93 (3)
r3.85 (4)
20.19
t4.9r
14.18
20.90
11.82
13.54
21.47
13.34

14.16 (3)
16.01 (4)
18.96
1 1  A . |

19.69
2t.91
14.s6 (6)
10.84
18.41
10.07

6.e7 (3)
7.74 (4)
9.68
8.15
8.05
7.82
s.69
6.91
9.5 i
6.23

Relative
Ground

Water Elevation
(2 )

15.5
16.0
16.05
14.8
21.0'7 (3)
23.rs (4)
16.81
22.09
22.82
16.10
25.18
23.43
15.59
23.63

22.24 (3)
20.39 (4)
t7.44
14.98
16.71
14.49
2r.84 (6)
25.55
17.98
26.32

2e.e7 (3)
29.20 (4)
n.26
28.79
28.89
29.12
3r.25
30.03
2'1.43
30.71

36.97

36.40

36.39

36.94

Hoexter Consulting, Inc. 734 Toneya Courr. Palo Alro. Califomia 94303 (415\ 494-2505
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Table I continued

Well Number
and Date of
Measurement

MW4 ("deep")

32s-26/96
r0l7/96
Ur5M

MW-5 ("deep")

32s-26t96
rcn/96
r/r5/97

MW-6 ("shallow")

3tzs-26/96
rcnD6
r/rs/97

Reference
Elevation

a)

36.46

36.77

36.42

t4.t4
22.31
13.78

Depth
to Water

Relative
Ground

Water Elevation
(2 )

22.32
14.15
22.68

21.t4
13.91
19.44

27.90
23.60
28.70

15.63
22.86
r7.33

Notes

(1) N/A = not applicable.
(2) Elevations from a survey conducted by Andreas Deak, California Licensed Land

Surveyor, March 21, 199-6, Ciry of Oakiand datum.
(3) We!_.under pressure when loiking cap removed; water level may not have been

stabilized.
(4) Depth to water was measured over a 120 minue period; indicated depths appear to be

stabilized readines.
(5) Surveyed elevations of wells MW 1 and MW-2 varied to 0.02 foot on March 21,

1996 survey as compared to February LL, 1994 survey; previously calculated
measurements of elevation have not been modified to reflect the new survey data,

(6) Well not stabilized (warer level rising).

Hoexter Consulting, Inc. 734 Toneya Court, Palo AIro, Califomia 94303 (415) 494-2505



TABLE 2

soIL

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS

@esults reported in parts per silligg, mg/kg) (i) (2)

Sample IPH: Ethyl- Oit and
Gasoline Benzene Toluene Benz-ene Xylenes Grease HVOC

Initial UST Removal

Gasoline USTs

South tank 22
South tank ND
Centertank 20
North tank ND

2L

Waste Oil UST

INA

Confirmation Testing

ND ND ND
ND ND ND
ND 0.031 ND
0.068 ND ND
2.4 2.9 0.320

ND
ND
0.200
ND
1.7

1.7
2.4

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA

0.093 0.510 0.480
0.160 0.400 0.810

5s00t60 (6)
72w/4ffi (6)

ND
ND

Previous Kaldveer Investigation

EB- I

16.0 4 NA
21.0 0.5 NA
26.0 50 NA

EB.2

IO.O NA NA
16.0 NA NA

EB.3

IO.O NA NA
16.0 NA NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

4,200 NA
ND NA

2,800 NA
I5O NA

Hoexter Consulting, Inc. 734 Toneya Courl palo Atto, Ca-lifomia 94303 (415\ 494-2505
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Waste Oil Tank Overexcavation Confirmation Testing

I (south side) 190 ND ND 0.58 1.3

2 (west side) ND ND ND ND ND

3 (east side) 4.4 ND ND 0.0083 0.021

4 (north side) 12 0.0042 ND 0.0091 0.021

5 (west floor) 270 ND 3.5 1.3 ND

6 (eastfloor) 260 ND ND 1.2 2.5

Sockpile 11 0.0031 ND 0.044 0.094
1,000

15,000/2700 NA
9,800
r,200161 NA
890
11,000/,{400 NA'1,500
4r0n50 NA
230
5,500/670 NA
3,700
3,500/680 NA
2,200
1,500t10

Initial Hoexter Investigation

MW-2

10.5-11 .0  910 ND 0 .76  4 .2
16.0-16.5 ND ND 0.022 ND
20.5-21.0
25.5-26.0 (3) ND ND ND ND

MW.3

10.5-11.0 ND ND 0.020 ND
20.5-21.0 1.2 0.17 0.047 ND

April, 1996 Hoexter Investigation

EB-4

NA
NA

NA

NA
NA

38
ND

ND

ND
NA

6.1
ND

ND

NA NA
NA NA
NA NA

24A Det (5)

ND ND-
ND ND
ND ND

0.025 0.015

ND
0.085

7.5-8.0 300
14.5-15.0 63

EB.5

3.5-4.0 ND
7.5-8.0 130
12.5-13.0 120
18.0-  18.5
l9.s-20.0 (3) 4.s

82O ND
3600 Det (s)

ND
ND

ND
ND

NA
NA

ND

ND
NA

620

ND
ND

2.9

J . J

ND

ND
0.55
0.84

0.028

ND
ND

1.9

8.3
0.82

ND
1.3
1.4

0.078

EB.7

9.0.9.5 ND ND ND
14.0.14.5 ND ND ND
20.0-20.5
23.O-23.s (3) 130 ND 0.38

Hoexter Consulting, Inc, 734 Toneya Coun, Palo Alto. Califomia 94303 (415) 494-2505



MW-4

16.0-16.5
26.0-26.5
31.0-31.5 (3)
36.0-36.5

MW-5

I1 ,0-11.5
2l.o-2t.5
21.0-2r.5
35.s-36.0 (3)

MW-6

13 0.038 0.015 ND

68 0.21 0.092 0,l5
5.4 ND 0.008 0.015

ND 0.019 ND
ND ND ND

NA NA NA

0.037 0.033 0. l8

NA

NA
NA

NA
NA

NA

NA

r90
NA

NA
NA

ND

ND0.46

9.'l
ND

NA

0.023

0.39
0.011

0.038
ND

NA

1I .0 - l1 .5
16.0-16.5 (3) l0 NA

Notes

(l) ND = non-detect
(2) NA = not applicable
(3) Composite
(4) Chromatogram partemsrcofilments

G-eas
WG-- weathered eas
NGM - non-gas riix, > C9
NDM - non-diesel mix, generally C7 - ClzlL3

(5) Detected: see Table 28
(6) TOGMotorOil

Hoexter Consulting, lnc. 734 Toneya CouL Palo Atro, Califomia 94303 (4t5) 494-2505
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TABLE 3A

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS (8)

(Results reported in pans per hillion, udl) (1)

Well and TPH
Date Gasoline Benzene Toluene

(8)

MW-l ("deep")

8/6/90 Q) 54,000 3,s00 3,200
l/28/92 2,000,000 7,400 17,000
4U/92Q) 500,000 3,400 6,400
4m/92(4) 17s,000 4,200 4,400
8ll0/92 170,000 4,200 4,200
2/1U94 1,800,000 ND 5,100
9/9194 23,000,000 56,000 61,000
1U28/94 55,000 3,700 5,300
4/13/9s 45,000 2,800 3,400
ruugs 44,000 2,600 3,400
3125196 45,000 3,000 4,100
1018/96 55,000 3,300 4,500
1116/97 48,000 2,600 3,200

MW.2 ("deep")

2l1t/94 130 22
9/9/94 1,000 89
nn8/94 330 100
4/13/9s 1300 280
r1l1/95 100 9.9
3t2s/96 4500 470
10/8/96 710 1.9
Ut6l97 330 4r

MW-3 ("shallow")

2IL1/94 ND ND ND
9/9194 710 10 ND
ra28/94 2,300 7.8 ND
4/13/95 1,700 2.9 ND
1r/1/95 1,100 4.4 ND
325/96 2,300 4.0 0.96
10/8/96 160 ND 0.s
l/16/97 1,800 2.8 0.68

Ethyl- Oil &
benzene Xylenes Grease

HVOC (7)

1,900 9,400
28,000 120,000
10,000 45,000
3,200 14,600
3,300 15,900
5,200 23,900
9,100 137,000
1,400 5,800
r,200 5,100
1,400 5,900
1,600 6,800
1,700 7,100
r,300 5,300

7,600
75,000 (5)
,140,000 (6)

N/A
120,000 (6)
16,000 (6)

880,000 (6)
83,000 (6)
s0,000 (s)
52,000 (5)
46,000 (s) (7)
11,000 (5) (7)

110,000 (5)

1.1
ND

3.8
6.9

ND
57
0.54
2.4

ND (6)
ND (6)

5100 (6)
ND 5)
ND (5)
ND (5) (7)
ND (5) (7)
ND (5)

5 .2  7 .3
ND 6.9

5 .4  4 .7

ND ND
220 280

1.0  1 .0
1 .3  9 .9

ND ND
ND 3.5
130 73
61 24
27 22

120 6s
1.2 0.77

48 66

ND (6)
ND (6)
ND (6)
ND (5)
ND (5)
ND (5) (7)
ND (5) (7)
ND (5)

Hoexier Consulting, Inc. 734 Toneya Coufi, Palo Alto, Califomia 94303 (4lS\ 494-2SOs



Table 3A continued

Well and TPH
Date Gasoline Benzene Toluene

(8)

MW-4 ("deep")

3126196 9,900 4,000 40
L0/8196 7,800 3,900 33
lll6p7 4,800 1,900 2L

MW-s ("deep")

3n6/96 1,200 43 8.2
10/8/96 6,700 260 92
t/16197 3,000 150 68

MW-6 ("shallow")

3t26/96 9,900 1,000 150
t0/8/96 1,300 r20 2.3
t/15197 6,500 570 65

EB.4

3/8/96 15,000 780 8.10

Ethyl-
benzene Xy lenes

oi l&
Grease

HVOC (7)

7l
3 l

) 5

4'70
1 A

170

100 ND (5) (7)
40 ND (5) (7)
27 5,200 (5)

ND (s) (7)
ND (5) (7)
ND (5)

95
370
180

83
410
190

1,300

720
4.0

630

590

1750

ND (5) (7)
ND (5) (7)
ND (5)

7,500 (s) (7)

NAMCL

N o tes

(l) ND - nondetect; N/A - not applicable
(2) Kaldveer Associates repoft, Septembea 1990
(3) Sequoia Analytical Labirratory
(4) Applied Remediation Laboratory
(5) Gravimetric Method
(6) Infrared Method
(7) HVOC detected: see Table 2C
(8) MTBE see Table 28

150

Hoexter Consulting, Inc. 734 Toneya Courl Palo Alto. Califomia 94303 (415, 494-2505



TABLE 38

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
MTBE

(Results reported in parts per Dirriorr, ug/i)

Well and
Date

MW-l("deep")
r0/8196
rl16/96

MW-2 ("deep")
r018/96
1tL6D6

MW-3 ("shallow")
10/8/96
1lt6/96

MW-4 ("deep")
r018196
r/r6196

MW-S ("deep")
r0/8196
U16/96

MW-6 ("shallow")
r018/96
r/t6196

490
310

4L
12

140
84

190
90

MTBE

ND
7.1

57
220

Hoexter Consulting, Inc..734 Toreya Courl Pato Alto. Califomia 94303 (415) 494-2505
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TABLE 3D

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
ADDITIONAL PARAMETERS

(Results reported in parts per milliaz, mgA) (1)

Dissolved Ferrous Nitrate
Oxygen Iron

1.5 ND ND
1.4 3.6 ND

SulfateWell and
Date

MW-l ("deep")
10/8/96
UL6/9'1

MW.2 ("deep")
r0/8/96
r/16/97

MW-3 ("shallow")
10t8196
Ur6t9'1

MW-4 ("deep")
r0/8/96
r/16/97

MW-5 ("deep")
r0/8/96
r/16D7

MW-6 ("shatlow")
rol8196
rl16/97

3 . 1
< , 1

3.0
4.'l

3 .8
5.2

2.8
3.4

2;7
2;7

ND
ND

25
25

5
5

ND
5

8
9

6
8

3

ND
ND

ND
ND

ND
ND

N'D
ND

ND
ND

ND
0.28

ND
0.75

ND
0.38

ND
0.28

Notes

(1) ND - nondetect; N/A - not applicable

Hoexter Consulting, Inc. 734 Torreya Coun. palo Atro. Califomia 94303 (415\ 494-2505



APPENDIX B

RBCA Analysis Summary Tables
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TERRA VAC

DUAL VAPOR EXTRACTION PILOT STI,JDY
GRIMIT AI]TO AND REPAIR

1970 SEMINARY AVENI.JE
OAKLAND, CALIFORNIA

1,0 Introduction

At the request of Doyle Grimit, Tena Vac performed a dual vapor extraction pilot study at
the Grimit Auto and Repair site. The purpose of the study was to collect data on the
performance of dual vapor extraction technology when applied at the site. Terra vac
understands that this report will be used to evaluate remedial options for addressing
hydrocarbon impacted soil and groundwater beneath the site.

2.0 Site Description

The project site is located ar l9i0 seminary Avenue in oakland, califomia. The
neighborhood generally consists of residential houses with nearby one, two, or three-srory
apartment buildings. The property is bordered by Seminary Avenue on the northwest and
Harmon Avenue on the northeast. The site comprises an automobile service building with an
office, an attached canopy, and a small detached storage building.

The site is paved throughout with the exception of an approximate 900 square foot area
where the former underground storage tanks (usr) were located. The UST area was over-
excavated and clean soil was used as backfill.

3.0 Pilot Study Summary

The piiot study was conducted to determine; (a) the radius of influence of an applied vacuum
to an existing well on-site, and (b) the resultant groundwater flow rate from that well. To
complete this, Terra Vac mobilized a system which comprised of:

r lOHP blower;
o Generator;
r Carbon canister;
r Well head adapting equipment;
r Knock out pot; and
r other miscellaneous equipment.

An existing on-site well was used as the extmction well for this pilot study. The exffactlon
well was adapted with fittings for the 10Hp blower to induce a vacuum of approximately 12"
Hg. The fittings included a slurp tube that extended down the well that was used to extract
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TERRA VAC
groundwater. The groundwater removed from the extraction well is separated from the
knock out pot. Monitoring well MW-l was selected because the screened interval allowed
soil vapors to be drawn from the surrounding subsurface area.

The radius of influence was monitored ftom two l-inch black iron pipes driven into the
subsurface. The driven pipes are hereinafter, referred to as observation points. Vacuum
gauges connected to the observation points were used to measue the amount of vacuum
produced in the soil at different distances from the extraction well.

Monitoring well MW-1 has a two-inch casing and is screened across tlre interval extending
approximately 15 to 35 feet below grade. Prior to the start of the study, groundwater was
encountered at a depth of approximately 14 feet below grade. The observation points, OB-1
and OB-2, were driven approximately six feet into the subsurface. The locations of MW-I,
OB-1, and OB-2 are shoun on Figure 1.

Tena Vac mobilized test equipment to the site on January 28, 1997. A 34 foot-long slurp
tube was set in MW-l and the dual vapor extraction system was operated for slightly over
tluee hours. Throughout the duration of the study, Terra Vac monitored the vacuum applied
to the sluqp tube, induced air flow rates out of the extraction well, the amount of vacuum
applied to the well casing and formation, and the resultant vacuum at the observation poinrs.
The rate at which groundwater was extracted from MW-1 was also noted. Two samples of
the extracted soil vapors were collected and analyzed by Terra Vac for total petroleum
hydrocarbons and benzene, toluene, ethylbenzene, and xylenes. Tabulated field data is
presented in Table 1.

4.0 Pilot Study Results

An evaluation of the monitodng data indicates the following:

e The induced air flow rate from the extraction well was approximately 11 standard cubic
feet per minute with an applied vacuum of 12 inches of mercury column.

r A significant amount of bleed air was required to maintain air flow and groundwater
removal within the extraction well casing. Extraction flow rates are expected to increase
significantly with continuous application of vacuum to the low permeable malerials as a
result of dewatering. Wells screened exclusively for dual vacuum extraction will also
enhance flow rates.

. The vacuum effectively applied to the well casing and formation was approximately 4
inches of mercury column.

. A vacuum of approximately 0.2 inches of water column was observed in OB-1 at the end
of three hours of test operation. OB-l was located at a distance of approximately 14 feet
from MW- l . At the same time, a vacuum of approximately 0.I inches of water column



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

TERRA VAC
was observed in OB-2 which was located at a distance of approximately 25 feet from
MW-l. The amount of vacuum observed in OB- I is significant and is indicative of some
degtee of connectivity between MW- l and OB- I . There appeared to be some
connectively between MW-l and OB-2, however the amount of induced vacuum was not
as significant.

r A total of 130 gallons of groundwater were extracted during three hours of testing
corresponding to an overall groundwater extraction rate of approximately 0.7 gallons per
mlnute.

5.0 Conclusion

The radius of influence of operating the dual vapor extraction system extended to at least 14
feet, with a trace influence at approximately 25 feet from MW-l. The initial TPH-g
concentrations decreased from 39.7 mg/L to to 12.6 mg/L during this study. Based on these
facts, Terra Vac believes Dual Vapor Extraction, the process of extracting vapor and
groundwater simultaneously, is a viable altemative to effectively and rapidly remove t}re
subsurface contaminants at the Grimit Auto and Reoair site.
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