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Mr. Doyle Grimit
14366 Lark Street
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RE: PRELIMINARY EVALUATION OF
REMEDIAL ACTION ALTERNATIVES

FORMER GRIMIT AUTO AND REPAIR . STID 553
T97O SEMTNARY AVENUE
OAKLAND, CALIFORNTA

Dear Mr. Grimit:

Enclosed is our preliminary_ evaluation of remedial altematives for the property located at
1970 seminary Avenue, oakland, Qalifomia. The repon contains a disiussion bf previous
rnvestgauons, presents our evaluations of the various remedial alternatives, and describes
our conclusions and recommendations regarding sitc remediation. The general scope of
investigation was presented in our proposal dated June 20, 1996.

we appreciate the oppomrnity to provide services !o you on this proiect and uust this repon
meets y_our needs at this tirne. If you have any questions, or rcqriire additional informafon,
please do not hesiate to call.

Very Fuly yours,

HOEXTER CONSULTING, INC.

il.2?,\,Lg-
David F. Hoexter RG/CEGIREA
Principal Geologist
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EXECUTIVE SUMMARY

Previous investigations have identifred shaliow soil contamination and two zones of gmund
water contramination. Ground water contamination, particularly by solvents, is the primary
consideration of site remediation. A preliminary evaluation 6f iemedial altematives hai
been completed- The following optioni have been considered:

la Natural Attenuation (no funher work).
lb Nanual Anenuation (plume definition and quarterly monitoring).
lc ASTM Tier 2, RBCA-Evaluation (including plume iefinition ai'i quarterly

monitoring).

2 Int€rim R€rn€diation (additional source delineation and removal).

3 Ground Water Exfiaction.

4 Vapor / Ground Water Co-Extraction.

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

The evaluation concludes that :

la,b The natuml attenuation alternatives do not me€t current Alameda County
remedial oiteria.

lc Tier 2 evaluation would not be likely to resu in acceptable levels of residual
contamination in the ground waer. Tier 2 evaluation d6es not include solvents,
which are present at the sit€.

2 Interim rcmediatioq while beneficial, would not be sufEcient due !o constnints
imposed by the existing building and adjacent property line.

3 D-ge to cornplex hydrogeology, ground water exraction would not be cost
eftechve and is not a current rcmedial solution.

4 Vapor / gmund water co-exf:action could be beneficial for tirnely rcrrp;diation.

5 Vapor / ground water co-extraction with air sparging or ORC is recommended_

su-p. plemental ground water contaminant plume definition and further soil sourcc
delineation is warranted, followed by preparation of a remedial action feasibility study,
dwelopment of a corrective action pldn, and initiation of soil / ground *uret .emeaiition- 

'

1 No Rcmedial Action



PRELIMINARY EVALUATION OF
REMEDIAL ACTION ALTERNATIVES

FOR FORMER
GRIMIT AUTO AND REPAIR SITE

STID #553
I97O SEMINARY AVEI\ruE
OAKLAND, CALIFORNIA

I.O INTRODUCTION

This report prcsents the resulrs of a preliminary evaluation of remediation altematives and
of the usefulness of an ASTM RBCA Tier Twd study of the former Grimit Auto and Reoair
site,-loc_ated ar 1970 seminary Avenue, oaHand, california. The project location is sh6wn
on the Locanln Map, Figrye 1, and the site is shown on the Site ilan, Figurc 2, This
investigation has been conducted in response !o a requ€st by the Alameda c6unw Health
Qare. Serv_ices Ageqcy, Local Oversighr hogram, ipecifiially a lener from Mr. Dale
Klettke, Hazardous Materials Specialist, ro the properiy owner,-Doyle Grimit, dated Mav
15' 1996. Mr. Klettke's letter requested "a reporl wiich'evahates whether remedial actini
interim remedial action, or fitrtlur tier evaluuion is warrantedfor your site,, .

A scope of invcstigation was presented in our proposal dated June 20, 199d, The
p]oposed cost for this evaluation was prc-approved for reimbursement by the $tatc of
califomia undcrground sorage Tank Ctean:rip Fund prograrn in a letter <iatea runi zi,
1996.

The scope of services generally provided during this investigation consistcd of a review of
the Tier I analysis; qualitativc evaluation of renediation alGmatives and of the usefulness
of conducting an ASTM Tier 2 analysis in lieu of remcdiation; and preparation of this
report.

2.0 BACKGROUND

A detailed background description is included in our April 22, 1996 rcport. The oroiect site
is located at 1970 seminary Avenue, at the southern comer of the 

-seminarv 
Avenue -

Harmon Avenuc intersection, in oaklan4 Alarncda county, califomia. 'Itre iminediae sitc
vicinity is primarily residential. The site is currently iltilized as an automotive repaii
tacl[ty. I he property is owned by Mr. Doyle Grimil and is leased to the repair facility.

The site is approximately 50 by 100 feet in plan dimension. Three former gasoline and one
former waste oil tank were removed in 1989. Fuel has not been dispensed-since that time.
One inactive hydraulic lift remains at thc the site within the service biilding.

Three explo_ratory borings and one moniloring well (MW-l) were installed by Kaldveer
Associates in August, 1990 (repon dated september 28, 1990). The well wis samoled
once by Kaldveer. Limited soil excavation was subsequently conducted at the Iocation of
the former waste oil tank. Hoexte_r consulting subseqriently sampled the welt *"ee ti*es.
In January and February, 1994, Hoexter tonsuliing iondubted further subsurfaci
tnv€sEgation, including installation of two additional wells. Additional monitorins was
tollowed by a supplemental investigation conducred in March, 1996, which includeii four
so borings and three additional monitoring wells. The following report (April 22.1996\
mcluded a prcliminary ASTM RBCA Tier one evaluation of the data.- The'reierenced Mav
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15, 1996 Alameda county lettcr followed and commented upon the April, 1996 subsurface
mvestrga$on r€port

The .subsurf:ce investigations .indicated complex soil and ground water conditions
:9T"Tq ot mterbedded drscontrnuous r.elatively thin lenses of silty and clayey sedinrents,
lvrm relatrvely limited d€posits of "clean" sand or gravel. Based on the inveitilation, there
g^efyo-r"pjTr" ground,warer contamination^zoniq, t "p"rynral, or shallow z*one ranging
rom. / to rJ teel and a deeper zone of from 20 to 30 feer Based on well development-and
purglng. data, the strata yield relatively low volumes of water, and there is ooor
conducuvity..b€tween strata. Ih9ry -*" also two deptl zones of soil contamination;
shallower soils., to approximately 15 feet depth, are geierally more highly coni."tfii;
uan ooeper so s, wnlcn arc prinudly siltufated

Based on our inve,stigaqions, conamination consists of gasoline (TPH-G), purseable
aromatic compounds (BTEX), and halogenated volatile coripounds (HVOC), pi.tiiutarly
PcE, TcE, ani oce. The data are srfrnarir"d i" App;A; $itil; *;;i,';th A;ii,
tngSfg"qo_tt: _(gorrections) tronl tlre-Lpri! Z!, 1996 Hoixrer Conruttiog ,efon.' ITEX fi;individual HVoc levels cxceed calif6rnia MCLs, and the ASTM nfci fietl -urvsii
indicates thatscreening levels (see following discussionl are e*ceeAeC for *it ri,fitili""ii,"
ro ue au,.sorl and ground watervapor intrusion to buildings. and ground water ingestion.
rn our opmron' the pnmary environmental concem rnay be soil and ground water vanor
l1T.l91 to the adjacent r€sidentiat buildings. These buildings, howev?r, do not appeai mnave Dasements-

3.0 ASTM RBCA ANALYSIS

3.I Previous RBCA Tier One Analysis

The ASTM RBCA Tier one analysis included in our April 22, 1996 repon concluded that
the ASTM Tier I risk based scrc6ning levels (RBSts), based pdmaxiii d b-;;;G;
cxceeded for soil volatilization to itre air, ioit an<i'groond *utet 

'u"poi 
int ori*-io

!.li!*"gl and ground water.ingesrion. A conservative onc-in-one milli'on (10-6) cancernsK revel was generally employed, due to the adjacent rcsidential propenies. In addition,
the less conservative ground water ingestion risk, with a cancer risi level of l0-4, was
exceeded.

In summary, the RBSL is exceeded for the following:

* soil volat'rlization to outdoor air ata cance.r risk level of 10-6.

* soil vapor intrusion to buildings at risk levels of 104 and 10-6,and from
ground water ro buildings.

* ground water vapor intsusion to buildings at a risk level of 10-6.

* grould water ingestion at a risk level of l0-4 and 10-6 and a health
quotient of 1.0.

In our opinion, ground water utilization for consumption in the site vicinitv is minimal orcoes not exrst. and therelbr€ this particular route of enry / exposure pathway may not needto be considered.

Hoext€r Consulting, Inc. 734 Toneya CouIL palo Atto, Califomia 94303 UIS\ 4g4-ZSOs
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The May 15, 1996 Alameda county letter commented on the Hoexter analvsis. TheHoexter resulrs were based on representative or down-gradiini""t""ii- ir," c"i'iry r.l#istated that the highest site values (generally at or near thisourc. ut""liiouiJ u"-um-ori,itweu as generalty more strict cancer risk values. Thus, based on the counw's r€sDonseletrcr, the RBSL is additionally exceeded or modified for itre fottowing:

* soil volatilization to outdoor air at a risk level of 10-4 (Hocxter study
indicated exceedance of RBSL ar l0{).

* vapor intrusion from gmund water to buildings ar a risk level of 104
(Hoeirter study indicated exceedance of RBSL at l0{).

* ground water volatilization to outdoor air at a risk level of l0-4.

3.2 Supplemental RBCA Tier One Analysis

In the.course gf conducring the present asscssment, we have re-evaruated the soil andgrrund water data lrom the site. we have tabulated the ma:<imum levels of contamination,
utilizing the source area as the RBCA point of complianci. fte tauutation-("r;i,i; )-"dli;,target lerels presented in the Tier I nnsl I-oot<-up Table in ,cSrM E-li39il-sdsilfl"
two pathways. for -soil.and ground water which are exceeded uv ttre geateid";6";
snown on l able r. As indicated in the preceding discussion, canier risk leiels for
*!slq"fl_.lp$urcpathways are also exceeied at ft;sire. In addiil;i; ti,; RBe;j;"1ir,
l able I rncludes otten-aDDlied Sate of Califomia Regional Water euality Control Board(R_!LQCB) cleanup goal}-for soils and stare of cafif6rnii m mum conraminanr levels(MC[,s) for ground water.

These exposure pathways are as follows:

sd!

vapor intrusion to buildings at residential cancer risk target levels of 104
and 10-6.

lrachate to-protect residential ground water ingestion taxget levels of l0-4
and 10-6.

Ground Water

Ingestion at residential cancer risk target lcvels of lOa and 10-6.

vapor inrusion to buildings at residential cancer risk target levels of r0-4
and 10-6.

The tabulation includes segregation of the soils and gnound water into two deDtl zones.rou rs segr€gat€d mto zones of from the surface to approximately 15 - 20 feet dioth below
ll!.flolnq..*-facq.(BGs), and from 15 - 20 to 30 ferit BGS. Giound water iJGpr";;i;
9y qe aepth ot we completions: wells Mrly'- 3 and 6 are screened as ,,shallower" -weils, 

atdepths-of 10 to 20Jeet BbS, and wells MW- t,2,4, andir* scrd.d;',d;i"."-;;iil,
at depths of 15 to 35 feet BGS.

HoexEI Consulting, Inc. 734 Torreya Coult pato Alto, Califomia 94303 (4l j) 4}4-ZS0S
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We derive the following conclusions from Table l:

* Contaminant levels in the rclatively shallow soils a.re significantly higher than
the deeper soils, panicularly the-levels of benzene. 

-Both 
TpH-d and oil

detections exceed the RWQCB criteria. However, the RBCA process does not
consider these compounds to be of concern.

* The RBSL for benzcne in shallow soils for target levels of l0-4 and 10-6 is
exceeded for both soil leaching to ground water and soil vapor intrusion to
buildings. Benzene concennadons in deeper soils also exc#d the threshold
concentration for the-10-6risk factor, although this is unlikely to be a factor at
$eptls_oJ l!-!0_to_ 30 feet. For rhc most pirt, however, th6 deeper soils are
below RBCA RBSLs and at or below the RWeCB criteria.

* The detected levels for benzene in both shallow and deeper ground water
excecds the RBSL for ground watcr ingestion and ground waier vipor intrusion
!o- qyildings for a l0-a and for a 10-6 target lwel. Benzene also exceeds the
MCL value.

* There are no example Tier 1 RBSLs for HVOCs. HVOC in soil. based on
limited analyses, exceeds the often-applied RWQCB standard of 1.0 nom for
only one compound, PCE, in relatively-shallow soils,

* HVOCs !n g1o3n! yater exceed rheir respective MCL values fqr five
compounds, PCE, TCE, VCL, DCE, and DCA (abbreviations defined in Table
1), by as mtch as two orders of magnitude. The MCL for all five compounds
is excecded by deeper wells (including the near-source EB-4), wirh cxceeaance
by only onc compound @CE) in the shallow wells. The-shallow wells are
located distant from the source area-

Although not evident from Table I, rhe RBSLs are exceeded at both the nrimarv Doint of
compliance. (sourye area), as well as the down- or lareral- gradient ri,ells ai 

'the 
site

periphery, distant from the sorucc area.

4.0 REMEDIAL CRITERIA EVALUATION

site soil ang gxound watcr contaminaflt levels clearly cxceed the Tier I RBsIr by as much
as three to four orders of magnitude. The site is loiated in a rcsidential area. with nearbv
resid€nces and possible (although limikd) ground water utilization. Therefore, it is our
oplruon that sonre srte remediation is warranted to meet Alamcda county and state water
quality goals.

lherc -appear !o b€ fwo objectives of remedial acrion at the l9?0 seminarv Avenue site.
or.r9 gbjective would be to remediate, to the extent practicable, the residuai conraminated
solls rn the lmrnedrate source arca, and possibly elsewhere within the site. Thc second
objective would be to remediate the grgrind wai.:r, within and adjacent to tne site, io trri
gljglt practicable. Rcmediation could include both volatile penoieum hydrocarbons and.
HVOCs.

It is our opinion tfat th_e.ctean up values presented in the ASTM RBCA guideline docunrnt
represent appropriate initial clean up objectives. It may, however, be ;asonable to utilize
less stringent values, for example, target levels of l0-4 instead of l0{, particularlv due to
the relauvely limited population (several dozen individuals ?) Iikely to 5e impactei by the

Hoext€r Consulring, Inc. 734 Torreya Courr, palo Al!0, Califmnia 94303 (4f5) 4g4-2fr5
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site, As there are no RBCA values recommended for FIVOC compounds, the Regional
Board values should be considered for the present time. Specific tdrget levels should be
established as part of a subsequent Feasibility Study (FS) and Corrective Action Plan
(cAP).

It is not known whether the shallow soils (0 to 3 feet) are a current vapor pathway to
adjacent pro,penies. Vapor sampling ar thd site bounilaries (property tiirei iaiacerit to
nearby residences could be conducted, to evaluate whether sFillow soil is a current
contaminant transpon pathway.

5.0 EVALUATION OF REMEDIAL ACTION ALTERNATTVES

5.1 No Remedial Action

5.1a Natural Attenuation (no further work)

under.this o,ption, there would be no funher attempt to complete plume definition or to
rcmediate -ground water or thc remaining soil contimination. Ground water monitoring
would be discontinued, The ground waEr contamination would remain elevated as a resuit
of.continued leaching of gasoline and HVoc compounds from the remaining contarninaed
ryil. The lateral (off site) extent of ground water contamination would not 

-be 
determined.

Without further evaluation, there is no indication that the existins contaminant levels are
acceptable.

Althoug! this option has a significant financial benefit to the responsible parties anb to the
State, it.does not complywith or achieve cleanup directives. Th6refore, iri our opinion "no
action" is not an acceptable alternative

5.lb Natural Attenuation (plume definition and quarterly monitoring)

This option would include continued ground water monitoring and definition of the ground
wqtgr contaminatiol plume. Grounii water contaminant leiels near the source aiea (as
indicated by MW-l), p{trcularly purgeablc aromatic compounds (BTEX), remain'at
essentially the same levels as initially detected in 1990, without signifrcant degradation.
contarninant levels in the peripheral wells may be increasing. with6ut further eialuation,
there is no indication that the cxisting contamfuiant levels are icceptable.

Slthough.this option has a significant financial benefit to the responsible parties and to the
State, it does not comply with or achieve cleanup directives. Therefori:, in our oninion
natural attenuation, even with plume definition and quarterly monitoring, is iot an
acceptable altcmative.

5.1e ASTM Tier Two RBCA Evatuation (inctuding ptume definition and
quarterly monitoring)

Tier 2 RBCA evaluation wo,,ldcon-sist of developing site specffic rarget levels (ssrls) and
points of compliance. - The Tier 2 SSTLs woild be bajed on me-asured ani predicted
attenuation of chemicals away from the source area(s). In addition, the Tier 2 evaluatior.
could include an evaluation oi the theoretical canceiriskfactor, and possibrc reauction oi
the 10-6 factor to as low as 104. As HVOC compounds are not iniludcd in the RBCA
look-up tables, il you$,.Q necessary to establish rdasonable trvoc cleanup criteria at the
same time, possibly utilizing the RBGA process. we understand that AsrM is currentlv
developing HVOC Tier I RBSLs and methodology. This work however, will probabli,

Hoexter Consulting, Inc. 734 Torrcya Courl palo Alto, Califomia 94303 (415) 494-2j05
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not be available for at least one year. The RWQCB is curently mandating MCL lwels for
solvents in ground water, unless extensive risk assessment is c6nducted (eTfectively, Tier 3
evaluation).

In order to conduct a Tier 2 evaluation, it will be nccossary to conduct further subpurface
investigation, particularly additional soil contamination delineation within the sita and
complete plume definition away from the site. site specific soil and sround water
parameters should be obtained, to be included in the conaminant transpo-n evaluation,
There would be no benefit to conducting the Tier 2 evaluation without coniideration of th€
ItV99* It may not be possible o utilize altemare points of compliance, as rhe elevated
levels in shallow soils from the waste oil tank source irea are directly adjacent o a pro'perty
lne.

Based on the detected contaminant levels, particularlv of benzene, it is likelv that Ti€r 2
RBSLs would be be exceeded by the levels 

-prcsent 
at ihe site, and thus remediation would

still *: wan"anted. ln our opinion, the Tier 2 evaluation would not prcvcnt remediation or
lignificantly^ lower subsequent remedial costs. Finally, it is our irnderstanding that the
State of California currcntly may not acc€pt Tier 2 evaluition for ground water.

5.2 Interim Remediation (additional source delineation and removal)

Interim remediation would consist of contaminant source rcmoval. soil excavation woutrd
be conducted in the vicinity of the former waste oil tank, within the adiacent part of the
service building, and possibly within open pans of the site adjacent to $minai Avenue.
However, withorrr removing the existing building (and thus requiring the presenl tenant to
vacate a successful busincss), much of the soil conramination woufu be ieft in olace. In
adrlition, the shallow soil contamination adjacent to the former waste oil tank exteirds under
the adjacent propeny to the south. Thisioil, also, could not be r€moved. Finallt. thc
work would need p be preceded by an intensive subsurface investigation of soil quality, to
ouurne tjre area to be excavated.

Thus, a significant expenditure would be required to only partially alleviate the contaminant
soupe, and there would be minimal direct ground warer remediation bencfit If the existins
service building were removed, and more extensive excavation conducted. the properti
would no longer be available for rental unless the owner invested in constuction bf d new
building' and even greater remediation cxpense would be incurred. cround water
remediation would most likely still be requirrd.

5.3 Ground Water Extraction

Ground wat€r extraction would be conducted on-sitc only. Data from development and
pur-ging of the existing monitoring wells indicate that the wells yield only relatively low
volumes of water. The low gmund water transmissivity would prcclude off-sirc
remediation (off-site contaminanis would not be drawn onto the site for remcdiation). In
addition, ground watcr extraction would likely dewater the shallower strata, reariclng
remediation of the shallow .contamination. ihis option does not providC roi aiteci
rcmediation of the unsarurarcd zone and would require ihe contaminantsto desorb from tlle
soil panicles and become soluble for extraction. Conaminants situared in the vadose zoni
would be only minimally i4pa9tgd, Finally, pump and treat performance has been shown
(Lawr€nce Livermore National Laboratory, 1995) to be a relatively ineffective remedial
method, requiring numerous annual cycles to achieve cleanup oLjectives. The[i;;,
grouno watef er(tracnon is not necommended

Hoexter Consulting, Inc. 734 Torreya Court, palo AIro, Catifomia %303 (415) 494-2505



1970 Seminary, Oakland, CA; E-10-1B-1928; July 28, 1996; Page 7

5.4 Vapor / Ground l{ater Co.Extraction

A vapor extraction system could prove beneficial for remediation of the unsaturated zone
over the long term, perhaps four to six or more annual cycles, Vapor / ground water co-
extraction wo-uld provide effective remediation of peroleum constituents and solvents from
soil and shallow ground water. The proc€ss could consist of installing extraction wells to
approximately 25 feet depth. A drop pipe could be placed to near the Sottom of each well,
to -intercept-and control water and thus providing effective dewatering of the shallow
sediments. The entire well column wouldbe perfoiated. vapors extractid from the wells
would be trggted by a carbon adsorption vapor extraction system. The extracted ground
water would be conveyed to a separate carbon treatment system. The system's
effectiveness could be ti'mitea primarity to the saturated zone deipite draw down in the
wells.

5.5 Vapor / Ground l{ater Co-Extraction with Air Sparging or ORC

Addition of air sparging to the co-extraction system could provide the added benefrt of
incrcasing oxygenation (resulting in enhanced bacterial degradation of contaminants) of
deeper strata.. Volatile gares gcnerated by the sparge system would be recovered by'the
vapor extraction wclls. Effective remediation of both saturated and unsaturated itrata
wonld be accornplished.

Alternatively, oxygen releasing compounds (ORC) could bc placed in selected wells,
panicularly in the deeper ground watcr wells. This technology is relativelv untested but
mighl be a valid altemative (and would be less costly) to 

-air 
sparging, particulariy if

sparging proves ineffective.

6,0 CONCLUSIONS AND RECOMMENDATIONS

Based on the evaluations of the site conditions, remedial goals, and various remedial
altematives, it is-our opinion that site remediation will be necessary. Natural attenuation,
with or without further investigation and monitoring (section 5.1.a and 5.1.b), is unlikely
to result in achieving regulatory agency goals. Baied on the elevated levels of detectcil
contaminantsJ and the presence of HVOCs, further RBCA (Iier 2) analysis would, in our
opinion, rcsult in the conclusion that remediation is still necessarv. Inierim remediation
(Section 5.2), although beneficial, would provide only panial sirl remediation, because
much of the source matcrial would remain in place beneith ttre sration building and adiacent
Eopqty. Ground water extraction (Section-5.3) would most likely be of Iiinited bdnefir
Therefore, in our opinion, a program of vapor / !tround water co-eirraction, possibly with
air sparging or ORG should be considered as a remedial alternative.

The following sequence of wor* is recommendedl

l. Completc plunr definition studies, particularly off site,

2. Additional definition of shallow soil contamination within thc site. This
definition could include shallow (less than three feet) vapor sampling at
the site boundaries (property line) adjacent to nearby residerices] to
evaluate whether shallow soil is a cuneni contaminant rahsport pathway.

3. Feasibility testing of vapor extraction, vapor-ground wat€r co-extraction,
and air sparging.

Hoexter Consulting, Inc. 734 Toneya Court hlo Atto, Califomia %303 (41il a%-2505
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4. Preparation of a corrective action plan, including presentation of sit€-
specific rcnrcdial goals.

If the feqibility studies provc that in-situ remediation will not be effective, a Tier 2 and
possibly Tier 3 evaluation can be conducted.

7.0 LIMITATIONS

This repon has been prepared according to generally accepted geologic and environmental
practrces. No otfier warranty, either expressed or implied as to the nrethods, results,
conclusions or professional advice pmvidbd is made. Itihould be recognized that certain
limitations are inherent in the cvaluation of subsurface conditions] and that certain
conditions may not be detecrcd during an investigation of this type. If you wish to reduce
tle level of uncertainty associated with this stud-y, we should 56 contacted for additionar
consultation.

The.analysis, conclusions and recommendations contained in this report arc based on site
conditions as they existcd at the time of our investigation; revied of previous repons
relevant to the site conditions; and laboratory results fr6m an outside anali,tical laborjtorv.
changes. in the information or data gaineil from any of these sourcei could result in
clalge_s in our conclusions or,recommcndations. If such changes do occur, we should be
advised so that we can review our rqroft in light of those changes.

* * * * * * * * * * * * * * * * * * * *
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TABLE I

Tier I Risk Based Screening Level Data

^ (Soil dau presented in mg/kg (parts per million, ppm;
Ground water data presented in ug/l (parts per billion, ppb)

Compound Vap Intru-. Leach vap Intru Leach RWeCB 0.15120. lS/20-30'
to B,ldg {1) to gre (21 1a 

-ntag 
(r) to gw (2) (31

10-6  10 -6  l 0 -4  r0 -4

SOIL (ppm)

TPH.G
OilrGrece
Benzene Q)
Toluene
Ethylbenzene
Xylenes
PCE (9)
rcE(9)
vcl- (9)
DCE (9)
DCA(9)

Risk-Resed Screeninq Level

o.oil
129
575

l.n
32,800
77,500

tt.t
7,300
3,650

tr,T

Other Stenderd Slte Velue (E)

270-910 68-130
27M-15,Un t9&'6m

2,4  ND-0 .17
0.76-3.5 ND-0.38
0.324.2 r.9
r.7-8.3 0.U18-2.9
1.8 0.s2

0.0m
20.6

427

0.82 ND
t{D r{D
ND ND
I\D }.ID

100
1000

0.3
0.3
I
I
I
I
I
I
I

o.2
20.6

,.r,
r29
575

GROUNn WATFR (ppb)

Risk.Based Screenins Level Other St ndrrd

Conpound GW vap Intru GW vap intru MCL
Ingest (4) gw to Ingest (4) gw t (6)
10-6 btdg (s) 10.4 bldg (5)

10 '6  1o -4

tilr.Jolt|.e (t)

,Shsllown $DGeprl

wel ls wel ls

TPII-G
Ol&ease
BerrerF(7) 0.85
Tolu€rp 7,300
Ethylbenzerc 3,650
Xylenes 73,000
PCE (9)
TCE(e)
vcl,(e)
DcE(9)
DCA (9)

99m
ltD

l  1000
150 150
700 470

1750 7m
7 0.17
52
0,5 ND
6  l s
0.5 3.9

;
32,800
77,500

45,000
,16,000
4 ,000
4,100
1,600
6,800
130
340
44

300
8 .7

Notcs on following page



I
a

J

4
5
6.,

8

9

Notes to Table l:

Soil vapor inausion ftom soil to buildings, residential
Soil leachate to protect ground water ingestion targct level, residential
Generally applirid RWQTB standard
Ground water ingestion. residential
V_apor intrusion from ground warer to buildings, rcsidential
Maximum contaminant level (State of Califomla)
All benzene values multiolied bv factor of 0.29 oer RWOCB
guidelines ( 1/5196 nrembranduin)

Bold site value indicates RBCA or MCL (HVOC only) value exceeded;
iralic site value indicates RWQCB value exceeded 

-

Abbreviations as follows:
VCL vinyl chloride
DCE 1,2 Dichloroethcne
DCA 1.2 Dichloroethane
TCE trichloroethene
PCE Terachloroethene (perchtoroethene)

Hoexter Consulting, Inc. 734 Toneya CourL palo Alto, Califolniag4S}j (4lS) 494-ZSO5





Harmon Ave.
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\

MW-4
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cl
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{

EB.6

EB-5

MW-2
(35 ' )

I

MW.6
(20 ' ) .

Hydraulic lifr

MW-3
(20')
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Exploratorv borine
(fahveer En t-li
(Floexter EB 4-?)'

Monitorine well
(Kaldveer-Mw l)
(Hoexter MW 2-6)

fc"t"s"l

(residence)

Base: A. Deak, Licensed Land Survevor.
321196 (wells, strcers & proo6rw
line); Hoexterfield skercli, rcnil93
(explor. borings, other features)

2D920!m

Appmximate Scale in Feet
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MW-5(35') . 
l**l
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APPENDIX A

Analytical Data Summary Tables

(April 22, 1996 report, corrected)



Well Number
and Date of
Measurement

MW.l

uqn
u28m
4127lv2
8lr0l92
urlM
u28M
919194
r2D8l94
4lr3t9s
rUvgs
3t8t96
32s-26t96

MW-2

2ILlM
2128194
9t9M
12/28194
4lr3l95
1rtv95
318196
3n5-26196

MW-3

UIIM
2128194
919194
Qr28D4
4113lgs
lUrlgs
318t96
3n5-26196

TABLE I

GROUND WATER ELEVATION DATA

(All Measurements in Feet)

Reference
Elevation

Q)

37.0

Depth
to Water

Relative
Ground

V9ater Elevation
(2)

36.97

36.4

36.94

21.5
21.0
20.95
22.20
15.93 (3)
13.85 (4)
20.19
14.91
14.18
20.m
11.82
13.54

14.16 (3)
16.01 (4)
r8.96
21.42
19.69
21.91
r4.56 (6)
10.84

6.n Q)
7.74 (4)
9.68
8.15
8.05
7.82
5.69
6.91

15.5
16.0
16.05
14.8
2r.07 (3)
23.rs (4)
16.81
22.09
22.82
16.10
25.18
23.43

22.24(3)
20.39 (4)
17.44
14.98
t6.71
14.49
21.84 (6)
25.55

2e.n Q)
29.20 (4)
n.26
28.79
28.89
29.12
3t.25
30.03

36.39

36.94

Hoexter Consulting, Inc. 734 Toneya CouL Palo Alro, Califomia %303 (415) 494-2505



Table I continued

Well Number
and Date of
Measurement

MW.4

3Ds-26t96

MW-5

3l}s-26196

MW-6

3p5-2q96

Notes

(1)
a)
(3)

(4)

(5)

(6)

Reference
Elevation

a)
Depth

to Water
Relative
Ground

Water Elevation
(2)

36.46 14.t4 22.32

36.77 15.63 21.14

8.52 27.90

HoextEr Consulting, Inc. 734 Toneya Cou4 Palo Alto, California 94303 (4 I 5) 494-2505

36.42

N/A = Not applicable.
Elevations from a survey conducted by Andreas Deak, Califomia Licensed Land
Surveyor, March 21, 1996, City of Oakland datum.
Well under pressure when locking cap removcd; watcr level may not have been
stabilized.
Depth to water was measured over a 120 minute perio{ indicated depths appear to be
stabilized rcadings.
Surveyed elevations of wells MW I and MW-2 varied to 0.02 foot on March 21,
1996 survey as compared to February 11, !994 survey; previously calculated
mcasurements of elevation have not been modified to reflect the new survev data.
Well not stabilized (waer level rising).



TABLE 2A

soIL

SUMMARY OF ANALYTICAL TEST RESULTS -
PETROLEUM HYDROCARBONS

(Results reported in parts per Eiflien, mgfte) (1) (2)

Sample TPH. Ethyl.
Gasoline Benzene Toluene Benzene Xylenes

Oil and
Grease HVOC

Initial UST Removal Confirmation Testing

Gasoline USTs

South tank 22 ND ND ND
South tanK ND ND ND ND
Cent€rtark 20 ND 0.031 ND
North tank ND 0.068 ND ND

2l 2.4 2.9 0.320

Waste Oil UST

I NA 0.093 0.510 0.480
2 NA 0.160 0.400 0.E10

ND
ND
0,200
ND
1.7

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA

4,200 NA
Nl)- NA

1.7
2.4

5500t60 (6)
7200|46A 6)

ND
ND

Previous

EB. I

16.0
21.0
26.0

EB.2

10.0
16.0

EB.3

r0.0
16.0

Kaldveer lnvestigation

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

4
0.5
50

NA
NA

NA
NA

2,800 NA
150 NA

Hoexter Consulting, Inc. 734 Torreya CouL Palo Al0o, Califomia 94303 (415J 494-2505



Waste Oil Tank Overexcavation Confirmation Testing

I (south side) 190 ND ND 0.58

2 (westside) ND ND ND ND

3 (east side) 4.4 ND ND 0.0083

4 (north side) 12 0.0042 hlD 0.0091

5 (westfloor) 270 ND 3.5 1.3

6 (east floor) 260 IID ND 1.2

Stockpile l l 0.0031 ND 0.044

1.3

ND

0.021

0.021

ND

2.5

0.094
1,000

15,0002700 NA
9,800
r,20016r NA
890
11,000/4400 NA
7,500
4rot250 NA
230
s,500/670 NA
3,700
3,500/680 NA
2,200
1,500/710

Previous Hoexter Investigation

MW-2

10.5-11.0 910 ND 0.76
16.0-16.5 ND ND 0.022
20.5-2r.0
25.5-26.0 (3) ND ND ND

MW-3

10.5-11.0 ND ND 0.020
20.5-2r.0 1.2 0.17 0.047

Current Investigation

EB.4

7.5-8.0 300 ND ND
14.5-15.0 63 ND ND

EB.5

3.5-4.0 ND ND ND
7.s-8.0 130 ND ND
l2.s-r3.0 120 ND ND
18.0-18.s
19.5-20.0 (3) 4.5 0.025 0.015

EB.7

9.0-9.5 ND ND
14.0-14.5 ND ND
20.0-20.5
23.0-23.5 (3) r30 ND

NA
NA

NA

NA
NA

38
ND

ND

ND
NA

6.1
ND

ND

ND
ND

NA
NA

ND

NA
NA
NA

24

ND
NA

620

ND
ND

2.9

ND
ND

0.38

4.2'ND

ND

3.3
ND

ND
0.55
0.84

0.028

ND
ND

1.9

ND
0.085

8.3
0.82

ND
1.3
1.4

0.078

820 ND
3600 Det (5)

NA
NA
NA

Det (5)

Hoexter Consulting, Inc. 734 Torcya CourL Palo Alio, California 94303 (415) 494-2505



MW-4

16.0-16.5
26.0-26.5
31.0-31.s (3)
36.0-36.5

MW-5

11.0-11.5
21.0-2r.s
2t.a-21.5
35.5-36.0 (3)

MW-6

11.0-11.5
16.0-16.5 (3)

13 0.038 0.015 ND

68 0.21 0.092 0.ls
5.4 ND 0.008 0.015

l0 0.037 0.033 0.18

NA

NA
NA

NA
NA

NA

NA

NA

190
NA

NA
NA

ND

ND0.46

9.7 ND 0.019 ND
ND ND ND ND

NA NA NA NA

0.o23

0.39
0.01I

0.038
ND

NA

Notes

(l) ND = non-detect
(2) NA = not apnlicable
(3) Composite 

' '

(4) Chromatogram patem/comncnts
u-gas
WG - weathered eas
NGM-non-gas;ix,>Ca
NDM - nondiesel mix, generalty CY -Cl2ll3

(t Detcct€d: see Table 28
(6) ToG[r,IomrOil

Hoexter Consulting, Inc. 734 Toneya Cout, palo Alio, Califomia %303 (415) 494-2505



z
z

z
z

z
z

c;l

+c{o\?'

L)t)t\C
J

oU

oooaqoB.Yoaoz

zzzzz

ao 
an

g
q

n
5

n
X

F
r::e

fF
rF

I
E

iF
!*E

E
ii 

F
fi

A
s

z
-

z
z

z
z

o
o

z
z

z
z

z el

(n'.\
.z
q

F
o

F
\ 

ii
-u

rA
 9

trlY
 

A
fl,v

 
€

F
.U

 
9

P
h

=
E

E
A

d
'.(r.:il

s.=
5

-E
l

H
;F

i*
F

 
iiE

.
?

d
!

rr>
 

g=
v

- 
il

>
.E

 
E

'
{iE
>

E
 

-n

3
H

s
.,t'l

!F

zzzz

F(Jt|(Ja-l

a.l

C
)

al

N

o
$

Z
c

t

O
c

-
z

j

A
A

z
z



qto\FFt\(.l

E

c?

zNq,ql

F

c)Eox.E
a

)E
-.tr 

t)

e
.. E#

 eB
frF

E
F

F
E

*E
eE

isE
€e

sE
S

id
E

iE
E

F
I

o
=

E
 

,ii
!:a 

llr 
o 

*!
U

€
 

: 
E

q
H

+
 S

,, E "3
E

i*

E
j$$-3i?eiepg

3
0

0
3



TABLE 3A

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS

(Results reported in parts per billion, ugn) (l)

Well and TPH
Date Gasoline Benzene Toluene

Etbyl- Oit &
benzene Xylenes Grsrse

Hvoc o)MW-l flaea1

8l6DO Q) 54,000
U28t92 2,000,000
4t27te2Q) 500,000
4rnp2<4) 17s,000
8110192 170,000
utv94 1,800,000
9pp4 23,000.000
r2128t94 55,000
4tr3l9s 45.000
rvv95 44.000
3nsl96 4s,000

MW-2 ('deep')

arv94 130
9l9M 1,000
nn8l94 330
4lr3l95 1300
ruv95 r00
3125t96 4500

MW-3 ("shallow")

AILM ND
9l9M 7ro
nr2u94 2,300
4tr3t9s 1.700
ruugs 1.100
3125196 2,300

MW.4 ("deep")

32:496 9,900

MW-s C'deep)

3126196 1,200

3,500
7AO0
3,400
4,200
4,200

ND
56,000
3,700
2,800
2,@0
3,000

9,400
120,000
45,000
14,600

r5,900
23,900

137,000
5,800
5,100
5,900
6,800

3,200 1.900
17,000 28,000
6,400 10.000
4,400 3,200
4,200 3.300
5,100 5.200

61.000 9.100
5,300 1,400
3,400 r.200
3,400 r.400
4,100 1.600

7,600
75,000 (5)
440,000 (6)

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

880,000 (6)
83;000 (6)
50,000 (5)
52,000 (s)
46,000 (5) (4

22
89

100
280

9.9
470

7.3
6.9
4 . ,

23
ND
280

l . t  5 .2
ND ND

3.8 5.4
6.9 33

ND ND
57 220

ND
ND

5100
ND
ND
ND

ND
ND
I{D
ND
ND
ND

ND ND
ND ND
ND I3O
ND 6I
NDN

0.96 r20

(6)
(6)
(6)
5)
(5)
(5)

ND
10
7.8
2.9
4.4
4.0

4,000 40

8.2

1007l

ND
3.5

73
24
22
65

(7)

(6)
(6)
(6)
(s)
(5)
(s) (7)

(s) (7)

Hoerl€r Consulting, Inc. 734 Torreya CourL palo Alro, California 94.303 (415) 494_2505

(s) (7)



(s) (7)

(5) (7)

ND

7,500

NA1750

MVY.6 ("shallow")

32,6196 9,900 1,000 150

EB.4

318196 15,000 780 840

MCL NA 1 I5O

Notes

(1) ND - nondetect; N/A - not applicable
(? Kaldvecr Associates report, Sepernbex 1990
(3) Sequoia Analytical Lab6rato,ry
(4) Applied Renndiation taborarory
(5) Gravimeric Method
(6) Infrared Method
0) HVOC detected: see table 38

r,300

700

HoertEr Consulting, Inc. 734 Toreya Courr, Palo Alro, CalifGnia 94303 (415) 494-2fis



TABLE 4

Risk Based Screening Level Dala

(Results presented in pans per pilligg, mg/kg or mg/l)

Exposure Pathway
and Receptor

So i t

Volatilizatisr O
outdoor air

Vapor innusion
ftom soil to buildings

L€achat€ to protect
ground water ingestion

Ground Water

Volatilization to
outdoor air

Ingestion

Vapor intrusion
from ground water
to buildings

Notes

(l)

Residential
Cancer Risk

10-6
Itr4
ChmnicHGl

t0-6
10-4
Chronic HGI

t0-4
ChrsricHQ=l

10-6
104
Ch0nicHGl

10-4

Chronic HGI

l0-6
l0-4
Chronic HGI

Compound
RBSL/Site (l)

Benzene (S)Toluene EthylbenzeneXylenes

0.079/0.2r (9)
7.89n.2r (9)

- RES (2) RES

0.0016/0.2r p)
0.156/0.2r (9)

- 24.8N.76 34.614.2 RES

0.499t02r (6'
- r29/0jt6 47.514,2 RES

3.Dr2.OQ)
'sn.oQ)

- >s (3) >s >s

0.085/1.0 (8)
0.08s14.0 (6)

- 7.310.76 3.6sF.2 7318.3

0.023/1.0 (8)
2.35/r.0 (S)

-  l t4 >s >s

Q)
(3)
(4)
(5)
(6)
(7)
(8)
(e)

Risk valuc 0eft side of entry) / site value (right side of entry): RBSL = ASTM Risk
Based Screening lrvel (Table 4, ASTM ES 38-94, July,-1994); Site = aDplicable
contaminant level from site (bold if site value exceeds RBSL value)
RES = selected risk lcvel not excecded for pure compound prcsent at any concentration
>S = selected risk level not exceeded for ali possible dissoli,ed levels
HQ = health quotient
Benzene risk value is ASTM RBSL multiplied by 0.29 per RWQCB requirenent.
Worst case value
Reasonable value based on all wells
Highest regional down-gradient well
Samples <10' are ND or no odor (none or very low levels of contaminatioo)
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