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Geology / Engineering Geology / Environmental Studies

HOEXTER CONSULTING, INC.
DAVID F. HOEXTER, RC/CECi REA

734 Torreyo Court
Palo Alto, California 94303

(650) 494-2s05 (ph/fax)

December 18. 1997

E-10-18-1928
HCEnvtRpts:SeminaryRBCA2Oct9Tbcopy

Mr. Doyle Grimit
14366 Lark Sreet
San l-eandro, California 9.578

RE: ASTM RBCA TIER TWO EVALUATION
AND QUARTERLY GROUND WATER SAMPLING

STID 553 - FORMER GRIMIT AUTO AND REPAIR
1970 SEMINARY AVENUE
OAKLAND, CALIFORNIA

Dear Mr. Grimit:

Enclosed is our ASTM RBCA Tier Two evaluation and quarterly ground water monitoring
report of the property located at 1970 Seminary Avenue, Oakland, California- The report
contains a description of our investigation and results of soil and ground water sample
analyses. The general scope of investigation was presented in our confirming
agreemenvproposal dated April 21, 1997 (costs modified May 16, 1997), and our project
status/investigation plan, dated May 23,1997. The RBCA evaluation was funher presented in
our work plan dated October 24, 199.

We have concluded from our evaluation that contaminant levels at the site significantly exceed
the respective Tier Two risk based screening levels. Therefore, we recommend initiation of
site remediation, as previously recommended.

We appreciate the opponunity to provide services to you on this project and trust this report
meets your needs at this time. If you have any questions, or require additional information,
please do not hesitate to call.

Very truly yours,

HOEXTER CONSULTING. INC.

o4.w-
David F. Hoexter, RG/CEG/REA
hincipal Geologist
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Qug1tqtty gxound water sampling was conducted. The anaiytical results indicate rhar TRPH,
TPH-G, and BTEX compounds are present at elevated leveli which are generally on t}te same
order of TaCdtfdg as the most recent, previous analyses. Halogenated voiatile organic
compounds (HVOC) were variously detected in eisht oi nine wells.- Detected HVOC livels
were variously greater than, similar io, or decreased-from previous sampling events.

The ground water flow direction and gradient are essentially consistent with the previous data.
The data indicate an apparenr downw-ard flow from the "shallow" zone to rhe "heeper" zone.
gna d!m9ri9{y opposed flow directions. The gradients are steeper than would be dnticipared
for a site in this settins.

An ASTM Tier Two lvaluation of the site, a former gasoline service station, was conducted.
Onsite commercial risk and offsite residential risk werE evaiuated. Due to the nature of the risk
assessment method-ology, and the.close proximity of the nearby residences, onsite values were
useo ror poruons ot the festdentlal assessment.

SSTLs (site specific target levels) are exceeded for various contaminants for adjacent residential
and general gtound water utilization, as well as for soil volatilization of benzene resulting in an
inhalation risk. It is therefore recommended that additional source removal acdv-ity be
accomplished to funher reduce the risk from onsite contaminants to nearby residents.

EXECUTIVE SUMMARY

Hoexter Consulting, Inc. 734 Toneya Court, Palo Alro, Califomia 94303 (650) 494-2505
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1.0 INTRODUCTION

flil {"p_gn prcsents the results of the October, 1997 ground water sampling and an ASTM
RBCA Tier Two Evaluation of the site located at 1976 seminary, oaudna, tatiiornia. rne
project location is shown on the- Location.Map, Figure l. Thi icope of jervices 

fiovldedduring this investigation consisred of collecting ina aiuyang ground ivarer samples fom nire
on-srre monrtonJlg weus, and of conducting the Tier Two evaluation. Ground water samples
were. analyzed for petr_oleum hydrocarbons, halogenated volatile organic compounds, 

-and
addltlonal paramercrs. _wel I locations are shown on rhe site plan, Figure 2, and Giound water
contour and cradient Direcdon Maps, Figures 34 (shallow wells) and 38 (deeper wells).

This evaluglion was 1e_quired bv rhe_Alameda counry Healrh Depanrnenl as specified in a lener
trom Bva chu dated March 11, 1997. The general scope of wbrk is based on our subsequenr
qrop_oq{ ro the owner. Mr. Doyle Crimil, dated epril 21, 1997. This work was upproued by
thecalifornilUndergroundst6rageTankcleanup'FundonMay20, 1997. onuiizl,lssi,
we issued a "Project Sratus and lnvesdgation plan" for the work, which was verballv aDproved
by Eva.Chu 9l YaV 28, t997. On October 24, t997. we issued a work plan forifrdhsCe
eva-tuatlon, which was approved by Eva Chu on November 14, I99j.

ASTM RBCA TIER TWO EVALUATION
AND QUARTERLY GROUND WATER SAMPLING

FOR STID 553 .
FORMER GRIMIT AUTO AND REPAIR

I97O SEMINARY AVENUE
OAKLAND, CALIFORNIA

Hoexter Consulting, Inc. 734 Toreya Court, palo Alro, Califomia 94303 (650\ 494-2505
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1970 Seminary, Oakland, CA; E-10-lB-1928; December lg,1997;pa1e2

2.0 BACKGROUND

A detailed bjrlkground description is included in our April zz, 1996 reporr. The project site islocated at 1970 seminary Avenue, at the southem conier of the seminary Arreriue'- Hu.-on
Avenue intersection, in oakland,.Alameda_Coun_ty, california. The immidiare sirc vicinity is
primarily residential. The site is cunently utilized as an automorive repair racititr,. ite
prop€fty is owned by Mr. Doyle Crimit. and'is leased ro the repair faciliry.

The site is approximately 50 by 100 feet in plan dimension. Three former gasoline and one
tonner waste orl tank were removed in 1989. Fuel has nor been dispensed since that time.
One inactive hydraulic lift remains at the the sie wirhin the service buikihg.

Three. exploratov bor-i1g1 and one. mo,nitoring well (MW-t) were installed by Kaldveer
Assocrates rn Augusr, 1990 (repon dared seprember 28, 1990). The well was sainpled once
by Kaldveer. Limited soil excavation was subsequendy conducted at rhe location of tle former
waste oil tank Hoexter consulting subsequently sampled the well three dmes. In Januarv and
f.btu.ury' 1994, Hoexter Consuliing coniductei further subsurface investigation, iniiuaing
installation of two additional wells_.^-Additional moniroring was foilowed u] a supptemental
investigation conducted in March, 1996, which included foir soil borings ana ured iaaitiona
monitoring wells. The following report (April 22, 1996) included a pretilninary esru nrc.l
Tier one evaluation of the daa. 

-A 
May 15, 1996 Alameda county liner foltode4 commenteo

upgn th9 April, 1996 subsurface investigation repon, and requesied an evaluation of remedial
action alternatives.

pe nJe]i1nrry^4, gyqlgatign of remedial action altematives was then conducted, and a repon
issued July 28, 1996. The evaluation report reconrmended supplemental ground water
contaminant plume dcfinition and further soil source delinearion, foilowed by prEparation of a
remedial action feasibili_ry study, development of a corrective action plan, and iiitiition of soil /ground water remediadon. Finally, two addirional quanerly grouhd *arer samDlins evens
occurred, reponed on October 21, 1996 and January ig, 199j.

Jhe 9ub,syrf399 investigations_indicated complex soil and ground warcr condirions consisting of
interbedded discontinuous relatively thin lenses_of silty and clayey sed.iments, with reladriely
limited deposits of "clean" sand br gravel. Based-on the investigationr, ttte.e a.e t*o
connected and overlapping ground waier contamination zones, a "perltred" or shallow zone
rangmg trom / to l3 feeL and a deeper zone of from 20 to 30 feer Based on well development
and -purging data, the strata yield relatively low voiumes of water, and there ii poor
conductivity between strata.

Qn feprugry !5, L297 , Hoexter consulting issued its "corrective[nterim Remedial Action
Plan" for the site. Prior to initiating rhe recoirnended remediation, the Alameda Countv Health
Departrnent requested that Hoexter Consulting install the additional monitoring t'e$d)#nJnded
in the. report,_alrd then conducr additional, Tier Two, RBCA analysis. ,t repoit documenting
the additional field investigation was issued Jui y 25, 1997, one aiditional "quarterly" ground
water sampling round was conducted october 6 and 7 , 1997 , with the results nresenied-in this
report.

on october 24, 1997 we issued a work plan for the RBCA Tier Two evaluation. This plan
ya9 3PProved by Alameda County Environmental Health Services, Environmental Proteition
(LOP) on November 14, 1997 .

Hoexter Consulting, Inc. 734 Toneya Court, palo Alto, Califomia 94303 (650) 494-2505
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1970 Seminary, Oakland, CA; E-10-lB-192B; December 18, 1997; page 3

3.0 scoPE oF SERVTCES

The work performed during this investigation consisted of the following tasks:

1. Review of previous investigations and information on the site.

2. Purge and sample nine monitoring wells.

3. Analysis of ground water samples by a contract analytical lab.

4. Discussions with the prcperty owner and the Alameda county Health Department
fepresentative.

5. Preparation of a brief work plan for the RBCA evaluation.

6, Evaluation of the data and preparation of this report.

I
I
I

Hoexter Consulting, Inc. 734 Toneya Court, palo Alto, California 94303 (650) 494_2505
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1970 Seminary, Oakland, CA; E-10-18-1928; December 18, t997;page 4

4.0 GROUND WATER SAMPLING

4.1 Field Investigation

The ground water monitoring wells were sampled by representatives of Hoexter consulting,
Inc- Due to^p4sl,^yey slo-w equilibration of grbund ivatei levels, the well caps were looseneh
on october.2, 1997, four days prior to the planned purging and sampling. ThL weils were then
secured with the.caps sufficiently loost to all6wlenting, and left over the following
approximately 96 hours to equilibrate. Following water levdl measurements, the wells were
purged on October 6, and sampled October 7, 1997.

As noted, the well caps were loosened prior to the final water level measurement, to allow the
water lev_el in the wells to equilibrate. Following ground water level measurement (Table l),
each well was checked for fr-ee-product with rhe-bailer, and then three to four well-casing
volumes of .water were purged from the well. A dedicated polyethylene bailer was employed
for each well, Ground water parameters! including temperaiurd, pFi and specific conduitivity,
were measured prior to and following each purge volum-e removal^.

Following purging of three to four well volumes, it was noted that the wells were either
effectively dewatered, or drawn down to less thal 80 per cent of the static water level. Thus,
the well caps were left loosely in place overnight to allow the wells to vent and the water leveis
to.nse, and the sampling was,conducred rhe following day. One well. MW-9. was not purged
prior to sampling, because only approximately one foot of water was prcsent in the well.

The sampies were collected using th9 polyethylene bailer, placed in appropriate sample
containers supplied by the analyrical laboiatory, hbeled, and placed in refrigi:rati:d storage ior
transport to rhe laboratory under chain-of-cusrody control. All sampline eouiDmeni was
thoroughly cleaned with "Alconox" detergent and riirsed with distilled wateipri.ir ro sampling
the well. Monitoring well sampling logs and the chain of cusody are attachd to this repbrt as
a part of Appendix A. The laboratory is califomia EpA/DTse approved for the req'uested
analyses.

Prior to.purging,- ground water levels were measured in each well using the top of 2-inch pvc
casing (nonh side unless indicated on rhe well casing) as reference pdint. Warer levels were
measured at Ieast twice in each well; the final set of m-easurements ar6 thought to be essentially
representative of stabilized ground warcr levels in the wells. The grou-nd water elevation
declined loFlly: in eighr of the nine wells, from the prior (June, 199| sampling event, an
average of 0.74feet in the "shallow" wells and 2.15 fe& in the "deeper" wells. Gr6und warer
rose slightly in one shallow weil, MW-8, which is completed in the former waste oil usr
bacldill. water levels are at e,ssentially the same level as bctober, 1996. well-top elevations,
depth to water, and calculated water-surface elevations arc prcsented in Table 1. These data
hale been used to generate the Ground water contour and Gradient Direction Maps, Figures
3,{ and 38.

The ground water flow direction and gradient are essendally consistent with the previous data.
The data indicate an apparent downliard flow from the "shallow" zone to the "deeper" zone,
and diametrically opposedJlow directions. The gadients are ste€per than would be dnticipated
for a site in this setting. The wells were able to-ventilate, and thus equilibrate, for four 

^<lays.

The measured levels were verified. The data for the four "shallow" wells indicate a eradi6nt
direction towards seminary Avenue, towards the northwesr, N 47 w. The apparenr foadientaverages 0.29- foot -per.foo_r This gradient is slighrly steeper than the 024 foot ler foot
gndient calculated for the June, 1997 dara. The dau ior rhe five "deeDer" wells indicate an
apparent flow. away from seminary Av€nue mwards the southeast. ihe apparent gradient
varies acmss the site, but averages 0.1 1 foot per foot. This gradient is margiriatty steeier than

Hoexter Consulting, Inc. 734 Torreya Court, palo Alto, Califomia 94303 (650) 494-2505
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1970 Seminary, Oakland, CA; E-10-18-192B; December 18,t997;page5

the 0.07 foot per foot gradient calculated from the June, 799i datz. The approximate sradient
direction is S 55 E, which compares ro a gradient direcrion of S 68 E in June, 1997.

As previously. ob_sqlved the data appear to indicate a downward gradient from a relatively
shallow (perched ?) zone represented by the four "shallow" '"iells, to the deeper zone
represented by.the four "{eeper" wells. Based on the slow equilibration and recovery time
following.purging, we. infer a_relatively slow ground water fl6w rate, despite the unusually
steep gradient. Ground water flow parameters are estimated in Section 5.3.4of this report.

4.2 Analytical Results

4.2.1 Laboratory Procedures

The sampies were variously analyzed for the following:

. Total petroleum hydmcarbons as gasoline CIPH-G) using EPA Method 5030/8015.

. 
lggqultq ar_omatic compounds (BTEX) and methyl ren-butyl^ether (MTpE) using
EPA Method 8020. -:, ,r:

. Halogenated volatile organic compounds (I{VOC) by EpA \4€[hod 80f0.

. Oil and grease fotal recoverable petroleum, ?RPFD ddging Sl4 SSAWF,
gravlmemc wrth cleanup.

. Polynuclear aromatic hydrocarbons (PNA or PAH), by EPA lvflJthod 82704,.

Most of th_e s.oil and ground warer samples were analyzed by Mccampbell Analytical of
Pacheco, California The PNA resting 

-was 
subcontracted Uy l,lcCampUell to A-merican

Environmental Network, of Pleasant Hill, califomia. Both la6oratories ire certified by the
State of Califomia Environmental Protection Agency for the requested analyses.

Note that some of the TRPH analyses from previous sampling rounds were analyzed by the
infrared method of analysis, as opposed to the gravimerric hettrod utitized currentiy. It ii our
understanding that the two analytical methods produce essentially the same results. 

-

4.2.2 Analytical Results

Free projluct_ was n_ot observed in the initial sounding of the wells, although as previously
observed, a s}een €loating film) of oil was observed ii-well MW-1, and shoily after purgrn!
began in well,as MW-4. The purge water from well MW- i contained globules bf ,'oil'i, whic[
were observed in previous sampling rounds.

The results of the chemical analyses are presented on Tables 3A through 3D, and are attached
to this repolt as a part of Appendix A. Analytical results of all pr6vious testing are also
included. The current analytical results indicati: rhat TRPH, TPH-G, and BTEX c6mpounds
are present at elevated levels which are generally on the same order of magnitude as the most
recent, previous analyses.

TPH-G was pr_esent in MW-l at 45,000 ug/l (equivalenr to parrs per billion, ppb). This
represents a relative increase in TPH-C co-ncenraiion, but is'wirhi'n the range bi previous
sampling events. The BTEX compounds in MW- l increased in a similar manndr. MiBE was
not detected,. althpugh the dctection level was elevated to 680 ppb. TRpH decreased notably,
although the level remains elevated.

Hoexter Consulting, Inc. 734 Toneya Court, palo Alto, Califomia 94303 (650) 494-2505
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1970 Seminary, Oakland, CA; E-10-18-1928; December 18, 1997; Page 6

TPH-G,I4TBE and BTEX generally declined in the rcmaining wells. Detected levels in wells
MW-2 through 8, as during previous sampling events, are 

-generally 
one to two orders of

magnltude less than in MW-l. TPH-G and MTBE are present in MW-9 at approximately the
same concenfation as in MW-I, although BTEX compounds were less than il I\4W-1.

For the second consecutive sampling round, there was no detection of peroieum hydrocarbons
in well MW-3. This occurrence may relate to the relatively decreaseil ground wdter level, as
opposed to the January, 1997 event, when ground water levi:ls were elev-ated.

Halogenated volat.ile organic compounds (HVoc) were variously detected in eight of nine
wells. There was no detection of HVOCs in MW-3. Elevated l&els, in compaison to dre
balance of the site, were detected in wells MW- I , 4, 7 and 8 . Each of these welli is located in
the general source area.

9l_"_ t_urylq for analysis of polynuclear aromatic compounds (PNA) was obtained, from well
MW-1. This was the second analysis for PNAs at the site. This well historically exhibits the
most elevarcd contaminant levels. Napthalene was the only detected pNA comoound. It was
detected at a concenrrarion of 810 pp6. a decrease from tlie previous detection of 2200 ppb.
Phenanthrene, detected in the previous sampling round, was not detecred, although ihe
laboratory dgtection limits exceeded the previous ditection. other PNA compounds wdre not
detected. although it should be noted that all detection limirs were elevated dui to the Dresence
of oil and the laboratory's consequent need to dilute the sample.

Hoexter Consulting, Inc. 734 Toreya CourL palo Alto, Califomia 94303 (650) 494-2505
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l9?0 Seminary, Oakland, CA E-10-1B-1928; December 18,199;Page j

5.0 RBCA TIER TWO EVALUATION

Based on our investigalnns, contamination at the site consists of gasoline (IPH-G), purgeable
99949!ompgunds (B!EX), and halogenared volatile compdunds (HVOC), particirtarty
PCE, TCE, and DCE. Napthaiene and phenanthrene have also been detected in tlte siteis
ground water. The data are summarized in Tables 2 and 3.

5.1 Previous Tier One RBCA Evaluation

concenEations of BTEX and individual HVoc compounds have been detected which exceed
California Maximum Contaminant kvels (MCLs) fdr drinking water. To evaluate the human
health risk exposure from these compounds, a Tier one fusk Based corrective Action (RBCA)
11t{!iq was performed in accordance with the American Society for Testing and Materials
(ASTM) standarcls for health risk based site evaluations for peroieum contariinated sites, as
presentod in ASTM E- 1739-95. This analysis was performed using a corffnercially available,
automated computer proce_ss known as "Tier Two RBCA Tool Kit", published by
Groundwater Services, Inc. (GSI). The pathways delineared in our previous ASTM Tier OnL

* Dermal contact/ngestion of soil.- .,d''
* Soil leaching porenrial to ground warer.
* Soil gas volitilizadon ro iidoor/outdoor air.
* Gas voiatilization from water to indoor/outdoor air.* Ground water ingestion.

Our Tier One analysis indicated that contaminant concentrations in the soil and ground warer
exceeded the risk based screening levels (RBSLs) for soil volatilizarion to thtair, soil and
ground water vapor intrusion_ to buildings, and ground water ingestion. The Tier one study
indicated that_soil and ground water concentrations exceeded the RBsLs by up to four orders
of rnagnitude for the subject site. The critical contaminant was benzene.

5.2 Tier Two RBCA Evaluation Methodology

The Tier Two Risk Based Corrective Action (RBCA) analysis was performed in accordance
with the American Society for Testing and Materials (ASTM) standirds for health risk based
site evaluations for petroleum contaminated sites, as presented in ASTM E-1739-95. This
Snaiysis was performed using a commercially available,-automated computer process loown as
"Tier Two RBCA Tool Kit", published by Groundwater Services, Inc. (GSI). The RBCA
methodology provides a decision ma-king process for the assessment and response to
subsurface (soil and ground water) contamination based on risk to human health and
environmental resources. The RBCA process recognizes the variability in complexity, physical
and chemical characteristics and risk to human health and environmental resources of slitds and
utilizes a tiered approach to match appropriate assessments and remedial activities in
consideration of more cost-effective remedial action. The second tier employs site specific
physical data, as opposed to default parameters utilized in the first tier. The evlluation iesults
in site specific target levels (SSTLs) for each input compound.

The ASTM-RBCA methodology has been endorsed by an evaluation of fuel leak cases in
california, conducted by the Lawrence Livermore Natioiral Laboratory (1995), The Lawrence
Livermore study has, in turn, been endorsed by the state water Resoiuces control Board and
the California Regional Water Quality Coritrol Board, San Francisco Bay Region (see
reterences ) .

evaluation inciuded:

Hoexter Consulting, Inc. 734 Toneya Court. Palo Alto, Califomia 94303 (650't 494-2505
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As required by the January 5, 1996 San Francisco Bay Region Water Quality Connol Board
memorandum, the ASTM SSTLs determined bv the Tier Two evaluation for benzene were
mnftiplied (reduced) by a factor of 0.29.

5.3 Important Factors To RBCA Evaluation

5.3.1 Site

The site @igure 2) is zoned commercial, and is an automouve
eno

recommendation,-Lcancer risk of one in 100,000 (l x 10-5) is considered to be conservative,
and was used rn the evaluanon.

5.3.2 Offsite

The adjacent sunounding area is occupied by apartments and single family residences. The
two adjacent residences (Figure 2) are single story wood frame structures, ivhich do not have
basgments. One is located approximately I0 feer loutheast of the sourheasr propeny line. We
belreve thls sructure is supported on a perimeter foundation with raised wooden floors. The
other structure is also raised on a perimeter footing, and is approximately 20 feet southwest of
the southwest propeny line. A detached garage, used for storage only, is located between this
residence and the site.

The southeast residence is down gradient of the site, based on "deeper" water bearing zone
data. The southwest residence is cross gradient of the site based on both the ,'shallori" and
"deeper" zone data. The southeast residlnce is nearly adjacentto the onsite source area and
most elevated contaminant levels. A residential risk factor of I X 10-5 was also utilized in the
analysis.

5.3.3 Ground Water Resources

To our knowledge, there is no ground water utilization for drinking water in the site viciniry
(see well survey in the March 23, 1994 Hoexrer Consulting report), although one well used foi
occasional garden_irigation is located approximately 250 f&t west (and culs o up gradieru) of
the site., According to the properry owner. this well is approximately 80 fe6t?eep. ' We
pr$riously tested this weH (Hoexter Consulting, 1994a) for gasolinc and BTEX, uog gsrrprt it
to be snn-detect for these compounds. It is down gradient of the "shallow" site ground water,
but up gradient of the "deeper"-ground water.

Iffexter Consulting, Inc. 734 Torreya Court, Palo Alto, California 94303 (650) 494-2505
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5.3.4 Ground Water Conditions

As discussed in previous reports, $ound water occurs at th€ site in multiple interb€dded and
semi-continuous zones and lenses. An apparent "perched" zone occurs beiween 5 and 10 feet
below grade_ (rhe- "shallow zone"). The relatively'shallow wells (to 20 feer depth) complercd
within this "shallow" zone indicate a ground viater srad.ient direction to the nonhweit. A
"deeper" zone observed in wells completed to appmxiniately 35 feet indicates gradienr direcdon
to the soutlteasl Ground water leveli in ail of th'e wells recbver over a period-of many hours to
days when purged; therefore ground water flow is inferred to be very siow.

Hydrogeologic site characteristics have been determined for the site based on data generated
thr^oughout_the Bay Area for similar low yield sites with effective well recharge rites from
0.003 to 0.1- g-allons per minute. An effeitive well recharge rate of 0.01 gallois per minute
was selected for this site. Estimates of the hydraulic prop-rties for shallow, unconfined and
semi-c.onfined alluvial aquifer conditions provide a rangebf Transmisivity values from 0.5 to
11 Wtt (gallons per day per foot of saturated sedimeiQ with Darcy flow velocities ranging
from-0.1 to s_fvdy (feet per day). Based on the site well recharge ratis, a Transmisivity of3.6
gld,/ft and a Darcy Velocity of 0.4 frldy were used in the RBCA-Tier Two analysis.

Depth to ground water varies seasonally and from one part of the site to another. Ground
water data are summarized on Table 1. The "deeper" wells appear to be more representative of
ground water conditions at the site. Recorded variations indicate a range of frori 11 to 23 feet
below grade. Therefore, this study has employed a conservarive aen:n ,q|--& feCI ro-lrofid
water,

5.3.5 Physical Parameters

As.a part of our most recent subsurface investigadon. we tested two soil samples for organic
carbon content; water content; bulk density; anii porosity. The test results are'summarizEd on
Table 4. An average of the values for each-paramlter wai employed in the Tier Two analysis,

5.3.6 Soil Contaminant Depth

Soil contaminant depths are inconsistent. In generai, elevated contaminant levels are prcsent at
8 to 11 feet. Therefore, we utilized a conservative depth of seven (7) feet for the tip of soil
contamination.

5.3.7 Contaminant Levels

Analytical data are summarized in Tables 24,28 (soit) and 3A,38,3C, and 3D (ground
water). Based on our investigations, contamination consists of oil and grease; gasoline-(I?H-
GI -purgeable ar.oTaqc_gomqqunds, (BTEX) arrd MTBE; halogenate? volatile compounds
(HVoc), particularly P-cE, TCE, and DCE; and semi-volatile orginic compounds, particularly
napthal€ne and phenanthrener These compounds have been ditected in soil sarirples frorir
various locations and in water samples frorn all nine monitoring wells. The most elevated soil
and, ground water contaminant levels have been observed in the general vicinity of the service
buildingpaticularly in the vicinity of well MW-l and MW-4, located wit-hin the former ^ ̂ .t.,,
gasoline usr bacKill. These levels are considered representarive of this area as a whole. o) 4:;& 

(*-

To evaluate the various onsire exo".**#JffioT;ffi kL*o warer concentrari on, *ffi\|-|{,
sclected. To evaluate offsite exposures,'mxifiufrisoil coicrnrr-edliationtFomThesii6 *"te ${, 1 Y , 2
employed; however, sitq baulllary ground water values (not the maximum sirc values) were r,* '
eleclqd. The actual constituent valuEs are i-ncludEilinlhe vafroutGSf ta6le-s i-ncluded iri

Spendix B, and are also summarized on Table 5.

Hoexter Consulting,lrrc.734 Toneya Cout, palo Alto, Califomia 94303 (650) 4%-2505
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5.3.E Exposure Pathways

The following human healdr risk pathways have been considered:

* Derma.l contact/ingestion of soil (on-site only, inciudes consruction worker).
* Soil leaching potential to ground water (on-site ).* Soil gas volatilization to indoor/outdoor air (on and off-site ar site boundary).* Gas volatilization from water to indoor/outdoor air (on and off-site at site tioundarv).* Cround water ingestion (known off-site welt).

5.4 Evaluation

The ASTM.document stipulates that two separate soil scenarios be evaluated for exposure
pathways, including (l) "surface" soil conditions (less than three feet deep) and (2)
"subsurface" soil conditions (greater than three feet depth). Surface soil conditions are
evaluat-ed for the potential for contaminanrs to leach to the ground water and for
dermal/ingestion pathways. Subsurface soil conditions are evaluatEd for the potential for
contaminants to leach to the ground water and for soil volatilizarion to indoor and outdoor air
pathwgyq._. One ground warer scenario is stipulated to evaluate ground water migration and
bacteriaVdispenal conditions for ground water ingestion, and foi gas volatilization to indoor
and outdoor air pathways. The analytical methods allow selectibn of either residential or
commercial onsite use and allows only for residential offsite use.

To accomplish the evaluation for the subject site and sunounding propenies, three separate
analyses were performed, to include:

provided the.onsite commercial eiposure for soil contadt, for soil-generated gas
mi_gration to indoor/outdoor air, and for ground water-generated gas migration to
indoor/outdoor air. The data set also provided the offsite resideniial exposure for
ground_water ingestion and for ground water-generated gas migration to indobr/outdoor
air. This daa set is included in Appendix B Table Set e.

(B) On-Site Residential Use (for the immediately southeasterly adjacent residential
property only) using the highest onsite soil and hiehes.l_S$t!S_gl^o,UAd_wa!9-r_data as
s}trfuUgyg. This data set proviffi the residential exposure for soil contact, for soil-
generated gas migration to indoor/outdoor air, for ground water-generated gas
migration_to indoor/outdoor air, and for ground water ingestion. This data set is only
pertinent for evaluation of the gas migration exposure pathways due to the proximity oi
the residential structure to the source area. T-his data set is included in Appendii B
Table Set B.

(C) On-Site Commercial Use and Offsite Residential Usq using highest onsite soil data
fo-1p[s6gggneratio n ci.lculatjgns and property boundary- ground waiCifl'am as
representative of.general ground warCr quality-. This data serprovided the generalized
otfslte fesrdenual exposufe for ground water ingestiOn and for ground water-generated
gas migration to indbor/outdoor air. This dati set is pertine;t for evaluati-on of the
ground water generated-gas migration and ground water ingestion exposure parhways
tor surounclrng residenrial properties and for the one known offsite well used for
irrigation purposes. This data set is included in Appendix B Table Set C.

Hoexter Consulting, Inc. 734 Toneya Court, Palo Alro, Califomia 94303 (650) 494-2505
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The numerical evaluation determines site specific target level concentrations (SSTLs) for each
contaminant for each exposure pathway and exposure risk level evaluated, and then compares
lhe actual soil and ground water concentrations (representative concentration) to the SSTLs.
Should the actual concentration of a soil or ground *ater compound exceed one of the SSTLs,
lhe pathway is determined ro be the "critical" factor and this pathway is determined to be the
"applicable" pathway. Individual contaminants may exceed one or inore pathways, although
only the lowest pathway is "flagged" as "applicable".

Contaminant concentrations and the exposure pathway SSTLs for onsite and offsite exposures
are summarized on Table 5. The SSTL concentrations of benzene indicated on Table 5 have
been modified to account for the California Regional water Quality Control Board adjustrnent
of 0.29.

I
I

Hoexter Consulting, Inc. 734 Torreya Court, Palo Alto, Califomia 94303 (650) 494-2505
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DISCUSSION

Onsite

The Tier Two evaluation results are summarized on Table 5. The evaluation indicates that the
maximum concentration of benzene (2.4 ppm) prceedsiha adiusted ssrl- of 0.46 pnm for the
soiTYdfatilization to--ihaloorair expbsure pathway for onsite d6mmercial use. Ir is:iroted that"
wihlhlaxeeptioo of o_np qampJe-lhe coirqegtraiions of benzene range from below derection
limits (frfp) to 0.2lppm, which are below the SSTL. Funhermore. dre numerical evaluation
calculation is based on a 24 hour occupancy rate, compared to the actual eight (8) hour
occupancy rate, which indicates that the actual iisk is less than the calculated risk. 

-

The analysis also indicates that the concentration of vinyl chloride exceeds the commercial use
SSTL for the leaching to the ground water pathway.

The analysis fo-r_ the immediately adjacent residential properry indicates that the maximum
conc_entration of benzene (2.4ppm) and several of the lower concentrations exceed the adjusted
ssrl- of 0.17 ppm forrhe residential soil volatilization to indoor air exposure pathway. "vinyl
chloride also exceeds the residential use SSTL for leaching to the ground water parhw;y.

Jh.g eround water exposure pathways for the immediately adjacent residential properry
rnclrcates tnat numerous comp_ounds, including b€nzene and MTBE, exceed the ssrls forqct)
voiatilization to indoor air and for ground water-ingestion. {-

6.2 Offsite

The ground water exposure pathways for the general offsite residential propenies indicate that
numerous compounds, such as benzene and MTBE, exceed the SSTLs for ground water A,ri,ngestion, even at the reduced boundary ground water conditions. This would in&cate that the - d/14.
9qryn q9 cross gradient properties couid be at risk should ground warer use be occurring orbe 

' 
lrndu^initiated in rhe futurc. t ' l -

.4
The analysis-shows that benzene, MTBE, napthaiene, pcE, TCE, and vinyi chloride ,utu", h r/-fu*
exceed the_ssrl-s for ground water ingesiion at the offsite well distince of 250 feer. ln 

'- 
l rkz,^,

However, the well is actually located up gradient of the source area, and a previous td lrIrs" 
-

indicated non{etect for gasoline constitr:reirsl

The residential soil volatilization ssrl- for benzene is 0.61 ppm. using the california
Regional water Quality control Board adjustment factor of 0.29, the adjusted-ssrl would be
9.18 ppT. .The reprcsentative detected, n-earby source is 2.4 ppm benzene. Therefore, due to
the proximity to the source, this adjacent propei.ty is at risk froni soil volatilizati on. (

Hoexter Consulting, Inc. 734 Toneya Courr, palo Alto, Califomia 94303 (650) 494-2505
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7.0 CONCLUSIONS AND RECOMMENDATIONS

SSTLs are exceeded for various contaminants for adjacent residential and general ground water
utilization, as well as for soil volatilization of benzene resulting in an iirhalatiin risk. It is
therefore recommended that additional source removal activity-be accomplished to further
reduce the risk from onsite contaminants to nearby residents.

The Tier Two evaluation indicates consfituent reduction factors (CRF) for the various chemical
compound-s. ^CRF values range to a maximum on the order of 190; in other words, a cleanup
factor of 190 (ratio of actual site contaminant concentration to the ssrl- for the same
compound) is required. In our experience, this is a relatively low value, which would indicate
a passive as opposed to active remediation technology.

Remediation of the soil contamination could be achieved rhrough vapor extaction or passive
bioventing teclnologies. . cround water remediation could be accimplished by combind vapor
exraction. and-oxy_genation process [such as air sparging or introduction ofbxygen releasing
compounds ("oRcs").|. Therefore, we recommend ihat-the previously compl6tEd feasibilit!
evaluation' which concluded that passive bioventing aid innoductioi of oRCs, bi
implemented for remediation.

Hoexter Consulting, Inc. 734 Toneya Court, Palo Alro, Califomia 94303 (650) 494-2505
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8.0 LIMITATIONS

This repon [r3s begn prepared according to generally accepred geologic and environmental
practrces. No other w: ranty, either expressed or implied as to the methods. results,
c.onclusions or.professional advice provid6d is made. It'should be rccognized rhat certain
limitarions are inherent in the evaluation of subsurface conditions, and thaicertain conditions
may not be detected during an investigation of this type. If you wish to reduce the tevel of
uncertarnty associated with this study, we shouid be contacted for additional consultation.

The analysis, conclusions and recommendations contained in this report are based onsite
conditions a.s they existed-at the time of our investigation; review of previbus reports relevant to
the site conditions; and laboratory resu]ts from an dutside analytical iaboratory.' changes in the
information or data gained from iny of these sources could result in changes in our coiclusions
or recommendations. If such changes do occur, we should be advised so that we can review
our report in light of those changes.

t ,  t  *  * *  * *  * *  * * , k *  * t  *  * , k  *  *

Hoexter Consulting, Inc. 734 Torreya Coun, palo Atto, Cahfomia 94303 (650) 494-2505
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36.97

36.99

TABLE I

GROUND WATER ELEVATION DATA

(All Measurements in Feet)

Well Numb€r
and Date of
Measurem€nt

MW-l ("deep")

8/6t90
rna92
4H192
8/10192
u11l94
2n494
9p/94
12n8/94
4/1319s
tL/U95
38196
325-26/96
rcnp6
ur5D7
6n3/97
LO/6t97

MW-z ("deep")

2lrr/94
2n8/94
919p4
r2lz8/94
4l13p5
rr/r195
3/8196
32s-26196
rcn196
rlrsl9T
6123197
1016197

MW.3 ("shallow")

2/rU94
2n8/94
919/94
nna94
4/13/9s
rurt95
3A.t96
3l2s-26/96
rcnp6
rlt5D7

Reference
El€Yation

(2)

Depth
to Water

Relative
Ground

Wat€r EleYation
( 2 )

37 .O

36.39

36.40

36.94

zt.5
2t.o
20.95
22.20
15.93 (3)
13.85 (4)
20.r9
t4.9 |
14.18
20.90
11.82
13.54
2t.41
13.34
19.91
21.55

14.16 (3)
16.01 (4)
18.96
2r.42
19.69
2r.91
14.56 (6)
10.84
1831
10.07
13.73
t7 .03

15.5
16.0
16.05
14.8
2r.07 (3)
z3.rs (4)
16.81
22.6
22.82
16.10
25.18
z'.+J
15.59
23.63
17.08
15.44

22.24 (3'
2o.3e (4)
l7 .44
14.98
16.7 |
14.49
zr.u (6)
25.55
17.98
26.32
zL.ot
t9.37

29.97 (3)
29.20 (4)
27 .26
28.79
28.89
29.12
3t.25
30.03
27.43
30.71

36.40

36.94

6.97 (3)
7.74 (4)
9.68
8.15
8.05
7 .82
5.69
6.91
v.J I
o./J

Table I continued following page
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Table I continued

Well Number
and Date of
Measur€m€na

MW.3 (cont')

623197
1016197

Mw4 ("deep")

3ns-26t96
rcfl96
v$u
623/97
10/6/97

MW-s ("de€p")

3n5-26t96
rcn196
r/15/97
6n3p7
rot6t97

MW-6 ("shallow")

3l2s-26t96
rcnD6
r/15/97
6n3/97
ro16p7

MW-7 ("deep")

623/97
10/6197

MW-E ("shallow")

6123197
ro/6197

MW-9 ("shallow")

6n3p7
r0/6/97

Reference
Elevation

(zl

36.94

36.77

50. I I

36.42

36.42

36.55

36.70

D€pth
to Water

14.t4

13.78
20.90
22.77

I)-b-J

22.86
t7 .33
2t.91
24.26

Relative
Ground

Water Elevation
( ? )

22.32
14.15
22.68
15.57
13.60

2t .14
13.91
19.44
14.86
12.51

27 .90
23.60
28.70
25.00
Z 5 . I J

16.90
15.40

30.81
30.86

19.ffi
20.53

27.29
26.41

9.65
10.53

36.47

36.83

8.52
12.82
7.72
11.42
t2.67

t9.93
21.43

r7.M
t9.17

5.7 4
s.69

Notes on following page

Hoexter Consulting, Inc. 734 Toneya Cou4 palo Alto, Califomia 94303 (650) 494-2505
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Notes to Tabl€ I

(l) N/A = not applicable.
@ Elev-ations fr-om a survey conducted by Andreas Deak, Catifornia Licensed Innd Surveyor, March 21,

1996, City of Oakland darum.
tl Well under Fessure when locking cap rcmovedi water level may not have b€en stabilize.d.
(? Depth to water was measured.over a 120 minute period indicated deptls appear to be sbbilized readings.
(5) surveyed elevations of wells MW I and MW-2 varied to 0.02 ]oot on rr,acn 21, 1996 survey as

compared to February 11, 1994 survey; previously calculated measurements of elevation have not been
modified to reflect the new survey data. Similar slight suvey differences on June 20, 1997 have not been
corccbd.

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

Hoexter Consulting, Inc. 734 Toneya Court, palo Alto, California 94303 (650) 494-2505
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TABLE 2A

SOIL

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS

(Resulls reported in parts per &illio[, mg/&g) (l) (2)

Sam ple TPH.
Gasol ine Benzene Tolu€n€

Initial UST R€moval Confirmation Testing

Ethy l .
Benz€ne Xylen€s

Oil and
Grease

Gasoline USTs

South tank 22
South tank ND
Center tank 20
North tank ND

zl

waste oil usT

ND
ND
ND
0.068
2.4

I
2

Previous Kaldveer Inv€stiBation

EB.1

16.0
zr.0
26.0

EB -2

10.0
16.0

EB-3

10.0
16.0

1 .7NA O.(D3
NA 0.160

ND
ND
0.031
ND
2.9

0.510
0.400

0.480
0.810

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

ND
ND
0.200
ND
L l

ND
ND
ND
ND
0320

NA
NA
NA

H V O C

5500t60 (6) ND
7200/460 (6) ND

4,200
ND

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
tr.-)
50

NA
NA

NA
NA

I
I
I
T
t
I
I

?,800
150

NA
NA
NA

NA
NA

NA
NA

Table continued following page
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Table 2A continued

Sanple TPH-
Gasol ine Benzene Tolu€ne

Waste OiI Tank Ov€rexcavation Confirrnation

I (south side) 190 ND ND

2 (wesr side) ND ND ND

3 (east side) 4.4 ND ND

4 (norti side) l? 0.0042 ND

5 (west floor) nO ND 3.5

6 (east floor) 260 ND ND

Stoclaile ll 0.0031 ND

Iniaial Hoext€r Investigation

MW-2

10.5-11.0 910 ND
16.0- 16.5 ND ND
?o.5-21.0
25.5-26.0 (3) ND ND

MW-3

10.5-11.0 ND ND
20.5-21.0 1.2 0.17

April, 1996 Ho€xter Investigation

Ethyl -
Benzene

Testing

0.58

ND

0.0083

0.0091

1.3

1.2

0.044

J , J

ND

ND
0.55
1.4

0.028

ND
ND

1.9

Oil and
Grease HVOCXyl€nes

1 .3

ND

0.021

o.o2l

ND

z.)

0.09.1
1,000

15,000/2700 NA
9,800
1,20016r NA
890
11,000/,1400 NA
7,500
4rcn50 NA
230
5,5ffi1670 NA
3,700
3,500/680 NA
2,200
l,500t 10

0;76
0.o?2

ND

ND

ND

NA
NA

NA

NA
NA

38
ND

ND

ND
NA

6.1
ND

ND

820
3600

ND
0.085

8.3
0.82

NA
NA
NA

u.o

ND
NA

620

0.020 ND
0.&7 ND

EB-4

7.5-8.0
14.5- 15.0

EB-5

3.5-4.0
7.5-8.0
17.5-13.0120
18.0- 18.5
19.5-20.0 (3)

EB.7

9.0-9.5

ND
ND

3OO ND
63 ND

ND
Det (5)

Det (5)

NA

N D

ND
130
ND

4.5

ND ND
ND ND
ND 0.84

0.025 0.015

ND
1.3
NA

0.078

NA
NA

14.0-14.5ND ND
20.0-20.s
23.0-23.5 (3) 130

Table continued following page

ND ND
ND ND

ND 0.38

ND
NA

2.9

Hoexter Consulting, Inc. 734 Toneya Coufr, Palo Alto, Califomia 94303 (650) 494-2j05
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Table 2A continued

Sample TPH-
Gasol ine MTBE Benz€ne

EthYl-
Tol [€ne Benzene

Oil and
Xylenes Greas€ HVOC

MW-4

16.0-16.5 13 NA
26.0-?6.5
3 r.0-31.5 (3) 68 NA
36.G36.5 5.4 NA

MW-5

11.0-11.5 9.7 NA
21.0-21.5 ND NA
2l.o-21.5
35.5-36.0 (3) NA NA

MW.6

11.0- I1.5
16.0-16.5 (3) l0 NA

Jun€, 1997 Ho€xter Investigaaion

MW-7

9.0-9.5 ND ND

MW-8

9.0-9.5 7l ND

Notes to Table 2A

(l) ND = nondetect
(2) NA = not applicable
(3) Composite
(4) Chmmatog.ram pattems/comments

0.038

0.21
ND

O.OI5 ND O.M3 NA NA

0.092 0.15 0.39 190 NA
0.008 0.0t5 0.011 NA NA

ND 0.038 NA NA
ND ND NA NA

NA NA ND NA

ND
ND

NA

0.019
ND

NA

0.033

ND

0.18 0.46

ND ND

ND NA

ND

0.095

Det (5)

Det (5)0.087 0.13 0.28

G - g a s
WG - weathered gas
NGM - non-gas mix, > C9
NDM - non-diesel mix, generally C7 - Cl2l13

Detected: see Table 28
TOGMoiorOil

Hoexter Consulting, Inc. 734 Toneya Court, Palo Alro, Califomia 94303 (650) 494-2505
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TABLE 28

SOIL

SUMMARY OF ANALYTICAL TEST RESULTS .
HALOGENATED VOLATILE ORGANIC COMPOUNDS

(Results reported in parts per 4illjqtr, mg/kg) (1) (2)

Sample

EB.4

7.5-8.0
14.5- 15.0

EB.5

18.0- 18.5
19.5-20.0 (3)

EB-7

20.0-20.5
23.0-23.s (3\

MW-7

9.0-9.5

MW.E

9.0-9.5

CA 1 , 2
D C B

PCE TCE VCL

ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND I.{D ND O.OO81 ND

1,2  c i s  1 ,2
DCA DCE

trns 1,2 L,2
DCE DCP

ND ND ND
1.8 0.82 ND

ND ND
ND ND

ND ND
ND ND

ND ND
ND I.I

0.055 ND 0.031 ND ND 0.22I . J ND

Not€s to Table 28

(1) ND = nondetect
(2) NA= nq1 npplisnSls
(3) Composite
(4) Abbreviations as follows:

CA
12 DCB
1,2 DCA
cis 1,2 DCE
trans 12 DCE
1,2 DCP
PCE
TCE
vcL

Chloroethane
1,2 Dichlorobenzene
1,2 Dic hloroethane
cis 1,2 Dichloroethene
trans I ,2 Dich.toroethene
I ,2 Dichloropropane
Tefachluoethene (perchloroethene)
Trichlorcethene
Vinyl chloride

Hoexter Consulting, Inc. 734 Torreya Court, Palo Atto, Califomia 94303 (650) 494-2505



ND
J . )

24
?2
o)
4.77

6
ND
ND

5.2
ND

5.4
JJ

ND
220

1.0

ND
ND

ND
ND
130
6 l
z7

120
t.2

48
ND
ND

NA
NA
NA
NA
NA
NA
ND

'1 1

ND
ND

I
t
I
I
I
I
I
I
I
I
I
I
I
l
I
I
t
t
I

TABLE 3A

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS

(Results reported in parts per Dr'lliaz, ue/D (1)

' Well and
Date

Tolu€n€ Ethyl .
Benzene

X y l € n e s oil &
Grease

HVOC (7)

7500
7,s00 (s)
,140,000 (6)
N/A
120,000 (6)
16,000 (6)
880,000 (6)
83,000 (6)
s0.000 (5)
52,000 (5)
46,000 (s) (7)
11,000 (5) (7)
110,000 (s) (7)
190,000 (s) (7)
150,000 (sx7)

ND (6)
ND (6)
5100 (6)
ND(s)
ND (s)
ND (s) (7)
ND (5) (7)
ND (5) (7)
NA (7)
NA (7)

ND(6)
ND (6)
ND (6)
ND (5)
ND(s)
ND (s) (7)
ND (5) (7)
ND (s) (7)
NA (7)
NA (7)

TPH MTBE Benzene
Ggsol ine

MW-r ("deep")

8l6po (?) 54.000
Ll28l92 2,000,000
4H192 (3) 500,000
4f27192 (4) 175,000
8llol92 170,000
2l1rl94 1,800,000
9/9194 23,000,000
12/28/94 5s,000
4/13/95 45,000
Lrlr/gs 44,000
32s/96 45,000
101896 55,000
1116197 48,000
6t23197 40,000
rcnq7 45,000

MW-2 ("deep")

2lttl94 130
9/9194 1,000
12r28M 330
4/13/95 1300
rrlr/95 100
3/25/96 4500
to/8/96 7 r0
tlr6/97 330
6/23197 280
nn/97 320

MW-3 ("shallow")

2lrrl94 ND
919/94 7r0
r2l2894 2,300
4/13/95 1,700
rrlugs r,100
3125196 2,300
10/8/96 160
ur6/97 1,800
6n3/97 ND
LOnpT ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
490
3 1 0

ND< 100
ND<680

NA
NA
NA
NA
NA
NA
4 l
t2
10

ND<35

3,500
7,400
3,400
4,2N
4,2N

ND
56,000
3J00
2,800
2,600
3.000
3,300
2,6m
2,300
t Srvt

3,200
17,000
6300
4,400
4,200
5, r00

6l,000
5,300
3,400
3,400
4,100
4,500
3,200
3,500
3,600

l . l
ND

3.8
6.9

ND
57
0.54

0.69
ND

ND
ND
ND
ND
ND

0.96
0.5
0.68

ND
ND

1900
28,000
10,000
3,zffi
3,300
5,2N
9,100
I,400
1200
1,400
1,600
1,700
1,300
1,500
l,700

9,400
120,000
45,000
14,600
15900
n9N

137,000
5,800
5,100
5,900
6,800
7,100
5,300
6,300
6,800

t , )

6.9
4.7

ND
280

1.0
9.9

I J

ND

22
89

100
280

9.9
470

1.9
4 l
l 2
4.5

ND
l0
7.8
2.9
4.4
4.0

ND
2.8

ND
ND

Table continued following page
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83
4to
190
920
530

520
280

40
33
z l
20

8.2
92
68

170
62

zffi
86

280
350

840

43
zffi
150
410
3 1 0

y0
880

NA
140
84

160
85

250
ND<690

I
I
I
I
I
I
I
I
t
I
t
I
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t
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Table 3A condnued

Well and
Date

MW-a ("deep")

3/26196
r0/8/96
rl16197
6/23/97
rcnD7

MW-s ("deep")

TPH MTBE Benz€ne
Gasol ine

Toluen€

150
2..3

bJ

l 6
3.4

1 . 4
ND

Ethyl .
Benzene

Xylenes

720
4.0

630
140

J . 6

oil &
Grease

HVOC (7)

ND (s) (7)
ND (5) (7)
5,200 (5) (7)
ND (s) (7)
ND (5) (7)

7 l
3 l
2.5

20
18

100
40
27

t4

3n6/96 l,200
r0E/96 6t00
r/16/97 3,000
6/23/97 12,000
r0il97 10,000

MW-6 ("sha ow")

9,900
7,800
4,800
6,200
4,400

9,m0
1,300
6,500
3,100

960

NA
190
90

150
ND<480

NA
57

220
100

ND<74

4,000
3,900
1,900
2,800
r800

1,000
120
570
410
78

950
ll00

470
t.4

r70
110

1 .8

es ND (s) (7)
370 ND (5) (7)
180 ND (s) (7)
800 NA (7)
500 NA (7)

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

3n6/96
r0l8/96
urs/97
6n3D7
nnpT

MW-7 (deep")

6n3D7
rcn/97

8,700 ND<20
7,500 ND<310

MW-8 ("shallow')

6123197 610
tonlg7 t20

MW-9 ("shallow")

6n3/97 32,000
rcn197 33,000

EB-4 ("grab" gw sample)

3E/96 15,000

f . v
ND

r--j- r

,6y
4.3

ND
2.4

ND

380 ND (5) (7)
150 ND (5) (7)

4,300
4700

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

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

7,s00 (5) (7)

NA

1,500
1900

I,300

700

590

1750M C L NA

Notes on following page
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Not€s to Table 3A

(1) ND - non{ete€t; N/A - not applicabte
(2) Kaldveer Associates repon, September, lg0
(3) Sequoia Analytical Laboraory
(4) Applied Remedjation Laboratory
(5) Gravimenic Method
(6) Infiared Merhod
(7) HYOC detected: see Table 38

Hoexter Consulting, Inc. 734 Toneya Court, palo Al!o, Califomia 94303 (650) 494_2505
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TABLE 3S

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS .
HALOGENATED VOLATILE ORGANIC COMPOUNDS (HYOC)

(Resulrs reporred in parts per [illiqn, ug/l) (l) (2)

1 ,2  1 ,2  c i s  1 ,2  t rns  1 ,2  1 ,2  PCE TCE
DCB DCA DCE DCE DCP

VCLW e l l  C A
and Date

MW.1 ("deep")

3r25p6 ND<5 1.2 5.3
1018/96 ND<20 ND<20 ND<20
I/16197 NA NA NA
6123/97 ND<z 10 4.1
rcnlg7 3.5 7.4 2.2

MW-4 ("deep")

326/96 ND<8 22 ND<8 300
1018/96 ND<15 22 4.9 320
UI6/97 NA NA NA NA
6/23197 (5\ 3.6 2r s.3 340
rcru91 ND<8 Z0 ND<8 380

82 ND<s ND<s ND<5 7 .8
45 ND<20 ND<20 ND<20 ND<20

NA NA NA NA NA
r30 3.7 Nrc s.0 23
82 3.8 ND<2 ND<3 9.5

Mw-2 ("deep")

3125196 ND<0.5 ND<0.5 8.7 I I ND<0.5
lo/8M ND<0.5 ND<0.5 15 9.6 ND<0.5
LIL6I97 NA NA NA NA NA
6/23/97 ND<0.5 ND<0.5 9.7 8.0 ND<0.5
rcn p7 ND<0.5 ND<0.5 l8 l l ND<0.5

MW-3 ("shallow")

3n5M ND<0.5 ND<0.5 0.56 1.2 ND<0.5
1018196 ND<0.5 ND<0.5 l.l 0.8? ND<0.5
I/16197 NA NA NA NA NA
6123/97 ND<0.5 ND<0.5 0.54 0.76 ND<0.5
t0l7/97 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5

3.2 0.92
6.6 ND<0.5

NA NA NA NA
0.86 ND<0.5 9.6 ND<0.5
1.2 ND<0.5 15 ND<0.5

ND<0.5 ND<0.5 ND<0.5 ND<0.5
ND<0.5 ND<0.5 ND<0.5 ND<0.5

NA NA NA NA
ND<0.5 ND<0.5 ND<0.5 ND<0.5
ND<0.5 ND<0.5 ND<0.5 ND<0.5

ND<8 38 150 44
ND<15 52 130 fi

NA NA NA NA
ND<3 ll 110 83
ND<8 ND<12 56 56

ND<0.5 ND<0.5 ND<0.5 l0
ND<2.5 ND<2.5 ND<2.5 9-4

NA NA NA NA
ND<0.5 ND<0.5 ND<0.5 13
ND<0.5 ND<0.5 ND<0.5 10

1.0 ND<0.5
l.l ND<0.5

9.2
ND<I5

NA
l0
9.9

MW.s ("deep")

3n6/96 r.4 ND<0.5 Z.t 6.2 ND<0.5
10/8/96 ND<2.5 ND<2.5 4.9 4.4 ND<2.5
I/16/97 NA NA NA NA NA
6/23197 (s) 2.0 2.r 2.0 7.2 0.7r
rcnp7 1.9 1.4 2.8 3.4 ND<0.5

Continued following page

Hoexter Consulting, Inc. 734 Toneya Coun, palo Altro, Califomia 94303 (650) 494-2505



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

Table 38 continued

W e l l  C A
and Date

MW.6 ("shallow")

3126/96 ND<0.5
IOE/96 ND<0,5
ut6/97 NA
6n3197 ND<0.5
rcflg1 ND<0.5

MW-7 C'deep)

6n3p7
rcnp7

MW.8 ("shallow")

6/23/97 ND< I
10fi /97 ND<0.5

MW-9 (shatlow")

623197 (5) ND< i
10rl97 (6) ND<0.5

EB-4 (gmb)

3E/96 ND

MCL NA

Notes to Table 38

(1) ND = nondeEct
(2) NA = n61 xpp11sx51.
(3) Composite
(4) Abbreviations as follows:

CA
1,2 DCB
1,2 DCA
cis 1,2 DCE

1 ,2  1 ,2
DCB DCA

ND<0.5 3.9
ND<0.5 2.3

NA NA
ND<0.5 1.6
ND<0.5 3.4

1.6 ND<0.5
ND<2 ND<2

2.1 ND<l
1.6 2.1

eis 1,2 trns 1,2 1,2
DCE DCE DCP

PCE TCE YCL

15
9.9

NA
10'7.9

ND<0.5
ND<o.5

NA
ND<O.5
ND<0.5

1.9
ND<O.5

NA
ND<O.5
ND<0.5

0.77
ND<0.5

NA
ND<o.5
ND<o.5

2 ND<0.5
0.57 ND<0.5

NA NA
0.63 0.50
0.82 ND<0.5

0.93
ND<2

9.8 r7 1.5
38 ll0 ND4

1.2
2.46 . J

97
30

5.4 ND<l &
l . l  ND<0.5 16

ND ND 130 340

10575

ND

600

ND<0.5
ND<2

ND<1
ND<0.5

ND<I
ND<O.5

ND<I
ND<0.5

ND<1
0.7

t,2wP
PCE
TCE
vcL

J . f

ND<2

100 ND<l
z7 ND<0.5

1.4 ND<l
0.53 2.7

I{D

0.5

7.4
2l

6

ND

0.5

Chloroethane
1,2 Dichlombenzene
1,2 Dichloroethane
cis 1,2 Dichloroethene

1,2 Dichloropmpane
Tetrachloroethene (pexchloroethene)
trichloroethene
vinyl chloride

trans 12 DCE rans 1,2 Dichloroethene
(5) 6/23D7 addtnonal det€ctions:

MW-4, 4.8 ppb l,4-Dichlorobenzene
MW-5, 0.53 ppb l,4-Dichlorobenzene

_ ̂ , - , -MW-9 2.1 ppb chloroform (tehachloronerhane)
(Ofifi M add,inclltal detections:

MW-9, 0.65 chloroform (tetrachloromethane)

Hoexter Consulting, Inc. 734 Toneya Cout, pato Alto, Califomia 94303 (650\ 4}4_ZSO5
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TABLE 3C

GROUND WATER

SUMMARY OI' ANALYTICAL TEST RESULTS .
POLYNUCLEAR AROMATIC HYDROCARBONS (PNA, PAH)

(Results reported in pafis per binion, ug,0 (1) (2) (3)

W e l l
and Date

MW-f ("deep")

6n3197
rcn/97

M C L

Not€s to Table 3C

(l) ND = nen.4stecl
(2) NA = nor applicable
(3) Dete.ted compounds only

Pbenanthrene Naphthalene

t2
ND<100

NA

za0p
8 1 0

NA

I
I
I
I
t
I 

Hoexter Consulring, Inc. 734 Toneya Courl palo Alro, Catifomia 94303 (650) 4%-2505

I
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TABLE 3D

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS -
ADDITIONAL CHEMICAL PARAMETERS

(Results reported in purs Wr miuion, mgl) (l)

Well and
Date

MW-1 ("deep")
1018196
rl16/97
623/97
rcn/97

MW-2 ("deep")
t0/8196
1/16/97
6n3D7
rcn/97

MW-3 ("shallow")
1018196
r/16/97
6/23/97
ron p7

MW-4 ("deep")
ro18196
r/16/97
6/23197
ronpT

MW-5 ("deep")
t0El96
u16/97
6/23197
ronpT

MW-6 ("shallow")
r0l8l96
r/16197
6123197
rcn197

MW-7 ("de€p")

6/23/97
nnpT

Dissolved
Oxygen

Ferrous
Iron

ND
0.75

NA
NA

S ul fa te

ND
ND
NA
NA

25
25

NA
NA

5
)

NA
NA

ND
5

NA
NA

8
9

NA
NA

o
8

NA
NA

NA
NA

ND
ND
NA
NA

3
3

NA
NA

IID
ND
NA
NA

ND
ND
NA
NA

ND
ND
NA
NA

ND
ND
NA
NA

NA
NA

ND
3.6

NA
NA

ND
0.28

NA
NA

ND
ND
NA
NA

ND
0.38

NA
NA

ND
0.28

NA
NA

NA
NA

r.)
1.4

NA
NA

NA
NA

5.4
NA
NA

3.8
5.2

NA
NA

3.0
1 1

NA
NA

2.8
3.4

NA
NA

2.7
2.7

NA
NA

Continued following page

Hoexter consulting, Inc. 734 Toneya coun, palo Arro, califomia 94303 (650\ 494-2505
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Table 38 continued

W€ll ard
Date

MW-E ("shallow")
618/97
rcnD7

MW-9 ("shauow")

6/23197
rcnp7

Notes to Table 3D

(l) ND = non{erecr
(2) NA = not applicable

Dissolved
Oxygen

Ferrous
Iron

Sulfat€

NA
NA

NA
NA

Nitrate

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

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

Hoexter Consulting, Inc. 734 Torreya Court, palo Alto, Catifomia 94303 (650\ 494-2505
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S n m p l e

SUMMARY

Organic
Carbon

(70)

TABLE 4

SOIL

OF PHYSICAL TEST

(Jnits as indicated)

Water
Cont€nt

(vo)

RESULTS

Bu lk
Density
(pcD (1)

I13.3

Porosity
(Vo)

MW-7

8.0-8.5

MW-9

8.0-8.5

Average

Two samples

Notes

(l) pcf = pounds per cubic foot

18.3

l J -o

2.9

z.l

33.8

30.0

3r.917 .0

l18.5

115.9

Hoexler Consulting, Inc. 734 Toneya Courr, palo Alto, California 94303 (650) 494-2505
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ALAMEDA COUNTY
1991 Tfull{aa 6u/ilp.

HOEXTER COHSULTIHC
Geology

Engineeriry Geology
EtrrimnmeDtsl Stndies

LOCATIONMAP

190 Semirary Ave.
Oakland, Califomia

E-10-1B-1928
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Harmon Ave.

Former sewice island
t

EB.6

EB.5

I

MW.9
(20)

ER.7
o

MW-4
(3s .5 ' )

EB.I

\ .

\

Residence

. Former
MW-8 (20)
EB-2

h

0)
(h

MW-3
(20 ' )

MW-6
( 2 0 ' )  I

H
billboard

EXPLANATION

Exploratory borinq
(Kaldveer EB 1-3)
(lloexter EB 4-7)

Monitorins well
(Kaldveer-MW 1)
(HoexterMW 2-9)

A. Deak, Licensed Land Srrrveyor,
.3.2119_{ (wells, strees & prcpefiy
line); Hoexter field sketcli, Ibni/g3
(explor. borings, other features)

20O20.6

Approximate Scale in Feet

MW.7

MW-5(3s,) r 
l**l

Residence

HOEXTER CO}ISULTING
Geologt

Engineerh€ ceologjr
EtrsironmeDts.l Sttdies

19?0 Seminarv Ave.
Oakland, Caliiomia

E-10-1B-192B
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Former servicc i

Harmon Ave.

garage

Former gasoline unks

EB.3
< Former waste oil tank
MW-8 (20)
EB.2

Hydraulic lift

\ .

\

\

d

h

E
o(a

EXPLANATION

Exploratory borine
GtaHveer Ee t-:i
(Hoexter EB 4-7)

Monitoring well
(KaldveerMW 1)
(floexter MW 2-9)

Ground water
elevation contour,
indicatine flow
direction-billboard

nS
ra({

(residence)
"SHALLOWWELLS''

Date of Measurement
October6, 1997

City of Oakland Dailm

200UO.m

Approximate Scale in Feet

Base:A. Deak, Licensed Land Surveyor,
3D1196 (wells, streets & properry
line); Hoexter field st<etcti, t0Ds79l
(explor. borings, odrer features)

Offrce I r

MW-2
(35 , )

I

23.7 S

MW.6
(20 ' )  |

|-.|

MW-3 i
( 2 0 ' )  :

!
26.4r i

ME.5tt '!) r 
[ 'r"al

20.53
MW.7
(32)

Service
bays

HOEXTSR CONSULTII.IG
Geology

Engiueri.ng ceology
Environrncntd Smdies

GROIJNDWATERCONTOUR
AND GRADIENT DIRECTION MAP

1970 Seminary Ave.
Oakland, Califomia

Proi.st l{o. D|t.
rigrrr 3A

E-10-1B-1928December, 1997
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Former service island
a

EB-6

EB.5

I

MW.9
(20)

EB.7
a

ur{,.J'f,;

Harmon Ave,

Service
bays

\ ,

\

\

o

h
C!

i)
a

MW-2
(3s ' )

I
19.17

MW-6
(2  0 ' )  r

$ (ruidence)

Former gasoline tanks

ydraulic lift

EXPLANATION

Exploratory borine
(KitdveerEe t-3i
(Hoexter EB 4-7)

Monitoring well
(Kaldveer MW l)
(Hoexter MW 2-9)

Ground water
elevation contour,
indicating flow
direction

"DEEPWELLS"

Date of Measurement
October 6, 1997

City of Oakland Datum

2U0rO1g

Approximatc Scale in Feet

ot

I

I

Base: A. Deak, Licenscd Land Survevor.
321196 (wells, sreets & Drop6fty
line); Hoexterfield sketcli, finipl
(explor, borings, other features)

< Former waste oil tank

(3s , )  |

HOEXTER CONSULTIHG
Geology

Engine erbg Geology
EtrYiroDDrltal Strd.ies

GROI,JND WATER COI\-TOUR-
AND GRADIENT DIRECTION MAP

1970 Seminarv Ave.
Oakland. Caliiomia

Proiccr Ho. I tetr I

ffi 
Fisu: JB
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APPENDIX A

WATER SAMPLE LOG
CHAIN OF CUSTODY

ANALYTICAL TEST RESULTS

ocToBER 6-7, t997 SAMPLING EVENT



E- b-tB- ft8
HOEXTER CONSULTING

Groundwater Sampling Field Log

LabLD.:  t l6?/
oarc: tgT-r^4Fi--
Sample Locationll.D.: H Qt- I
Stan Time:
6 inch Other:

Sampler:
Casing * i

DepthofWell(feet): jf
Depth to Warer (feer): Z ,. Sf
Sample Depttr (feet): ill

Volume pH
Time lum Geif- lunng

ch

Field Measrrrements

E.C. Temperarure
/-I-f_(umnos/cm) uegees F

Calculated Purged Volume: 6. 6
Aciual Purged Volume 7. f

n1 -"t- l f  --  / ) .kt
--> 

".zrJ/,"./.
Color

Tisuelf

O\4tf

,LL
'l

v

Lbs/sq.b.0.4335
Ft" of WaLer 2,7U70
Callons 7.4800
Literr 3.?850
Mcters 0-30048
Cenrimeters 2.5400

Nrt rt t \ ) - , t

Lq-o

63-7

J?!G
I)LY
r]1',f

D!}

L-f L-t
s

"-f?-i6.

I
I
T
I
I
I
I
I rola)t7

T
I
I
I
t
I
I
I
I
I
I

W,tJ

Dedicated
Other

r 
DedicaredWell Wizard

Fultz Pump

tn.dr rr.J 6 z3.ot*'
Conversion Facton

&e9!y!'r Inro

Fr, of Warer
LbVSq. inch
Cubic fee!
Callons
Feer
Inches

/ ' -  at

url
L-7,>

aL1

Purpe Method
La

2" Bladder Pump 
- 

Bailer
Submersible Pump Cenerrifugal pump _ Dipper
Pneumatic Displacement Pump

2" Bladder Pump
Surface Sampier - Dipper

Well Integrity:
Rqnarks:

ro,?tt) /
Signature:

Volumes Pcr Unit Ledgrh Sclccted WeIl Casing Diarnercrs
Volume Per Unir l*ngrh

Wc! CasinB Cubic
I.D.6nchca) C.t/fr F/f! UM UFt
r-5 _.1941l\ o.otzg 1.t40 oi.zqts
2.0 !0.l6la 0.02t8 z.on 0.6178

03672 0.0491 45& 1.3900
4.0 0.6528 0,08?3 8.tf, 2.4710
6.0 1.4690 0.1963 18.240 5.5600

zt7
vzY

77f

74q

Samole Method

cs:6
69. '-

- Well Wizard



bl6[q7

E-to *, U- ,r"l
HOEXTER CONSULTING

Groundwater Sampling Field Log I

ProjecrNamelNo:. lQTo Sor^^^^o,.J 
, 

Ootf.-9CJA Labl.D.: tt|-kZ I
ctienn D. 6lFlffi ii",--=*17"-;:m--

Sampler: Oq-\. l lJF StaflTime:::^T,o*:::'u"nn'o. 
hto-i I

CasingDiameter: 2inch [3inch]4inch_6incf, 
-bttil

Depthofweil(fee,)l ]=:-- 

-a"*,*..or, 

"ororrr "fi- 
t

Depth to Water (feeo: ,l7o 3 Actual purged Volume
ISampteDeprh( feet ) :  _  

a j_ ,7-or= t - ._g\ (  !
Field Measurements -:> Z_f 17.! /frd 1

Volume pH E.C. Temperature Color Orher 
I

Trme Tum-' Gaft- Enfrsf (!E-oTre-m) Degreesf ]ilsual)- I

f95 ? -- 6G{ q)" ci,;" c,l[.
t61L ) 5 G61 8b cb-7 I

t1s7 t i c-?a .Ktt @ InuZ t 1 6-7e vp (ss;,( _L
' -""----'--J I

Purse Method C(kr.s!ra.''t 6 P5r' Iul /
2" Bladder Pump 

y'Bui!", 
- Well Wizard 

- 
D.di.u,rd r

submersible Pump - cenetrifugal Pump - Dipper - other I
Pneumatic Displacement pump

t
-2" Bladder pump y' 

tuo", -well wizard / o"or"urrd I
-Surface Sampler - Dipper _Fultz pump _ Orher I

Well Integrity:. O

Volume! Pcr Urdt lrngrh Selccred Well Casing Diameren
Volume Per Unit Lengdr

Wcll Casing Cubic
I.D. (inchcs) Crl/fr FVft UM UFr
1.5 0.0918 o.ol23 l.l,t0 o.rqzs
2.O 0.1632 0.0218 2.W1 0.6t?8

- Etrr-- I,I

4-0 0.6528 0.0873 8.1(t 2.4.no
03672 0.0491 4.560 1.3900

F!. of Warer
LbsAq. inch
Cubic feer

Fecr
Inches

Lbi/sq.in.0,433J
FL of Wrter
Gallonr
ljters
Mctcrs
CentimeLers

23410
7.4800
3.7850
0.3m48
2.5400

H\r, -

I
I

Client:. D.

Converrion Factors

1.4690 0.1963 18.240 5.5600 J



Cfr

I
I
I
I
t
t
I

t=-  to-  t6- tqz F
HOEXTER CONSULTING

Field Measurements

E.C. Temperature
(umnos/cm) uegrees F

Calculated Purged Volume: d./C
Actual Purged Volume A

?o-,o.t]= +t>'

zo
/o.f1

J111o,

T
I

Volume pH
Time Tum' GefJ-- 

-]r"i-,il-

la3?'
o8
efr
4.
tr&

l . ;  [ - {

L{

4.',- /-i
G

2" Bladder Pump
Surface Sampler

tGt Gtt-v6.51
b.(&

6-vz
(e'CC

b-63

57)
tGv
57f

sG9
Purse Method

bG-9

&fr-o
66.o
',^r.v/.i

T
I
I
I
t
I
I
I
I

2" Bladder Pump - Bailer
Submersible Pump - Cenetrifugal pump
Pneumatic Displacement pump

- Dipper

- S t[VG,
->f-

Volurnsi Per Uni! Lrngth Sclqded Wcll Csling DiameteB
Volurnc Per Unit l,cngrh

Well Cssing Cubic
I.D. (inchc!) -cswr FUfi LM LrFr
r.) 0.0918 0.0123 1.t40 O.SatS
2.0 0.182 o.o2l8 2.W 0.6l?8
3.0 0.3612 0.0491 4.5@ 1.3900
4.O 0.6528 O.0E?3 8.lm 2.4710
6.0 1.4690 0.t963 lE.24O 5.5600

{

Samole Method

Dedicated
Other

Well Integri
Remarks:

-Fultz Pump

Convcrsion Faclor$

&lc!.ygn , Inlq Mulirolv

lu'd Fc<arya'
Signature: 0

Ft of Warer
LbsAq. inch
Cubic fecr

Fccl
Inches

r.bvrq.in. 0.4335
Fr of Watcr
Gallons
Litert
Mciers
Cenrimeters

23mO
?.4800
3.7850
0.3m48
2-5400

F.lr',-V

Groundwater Sampling Field Log

4 inch- 6 inch

Depth of Well (feet):
Depth ro Water (feet):
Sample Deprh (feer):

Sampler: Dt-\+
Casing Diametei

Color
lvisuil-

7r;
I
I

L
v !/'r,.Lr Lrtt*;t

A'*1 fyr,t'lur,.o-
- Well Wizard
- Dipper

Well Wizard

Dedicated
Other



Caiculated Purged Volume: f,.2t7
Actual Purged Volume Y-

3tS-LL'>7= /2.63

I
I
I
I
I
t

Field Measurements

E.C. Temperature
GmhoVcm) Degl'As f

Casing Diameter: @+ inch 6 inch

E5
+7'v7

HOEXTER CONSULTING

Groundwater Sampling Field Log

L=-b-  1$- t lz f )

Start Time:

11|:::j*T1*tWc#
noi""tuffi

- - -sampler :  l )?Rl5F

Depth of Well (feer):
Depth to Warer (feet):
Sample Depth (feet):

Volume nH
_ r__'Irme 

Tum fge|f 
-Gnr-tS-

tJ_!z
| l ] ]

ttll I

l l r {y

6.Yo 1e3
t(c.+q
,o.(3

C"S-9
6u. L

o
L

q
(.

L
7_

G.7C.
( ' .?7 6-.J

I
t
I
I
I
t
T
l
I
I

,ltt, {

b.76 /o.t 6
1q,z

k-s:.L
C-s.L? G.VL

,rrPott*tr4ttlod
2" Bladder Pump - Bailer
Submersible Pump Cenetrifugal pump
Pneumadc Displacement Pump

Samnle Method

2" Bladder Pump
Surface Sampler - Dipper

le.^oa.<y/4o ' 
ffiao -

Signarure: Dj ?. \tG=
Volumes Per Unir Lcngft Selccrcd We[ Casing Dianeerg

Volumc Per Unit l-engrh
Wcll Csiing Cubic
l.IJ. 6nchd) C.l/fi Frf. UM UFr
r.r 0.0918 0.0123 I.140 0.3475
2.0 0.1632 0.0218 2.027 0.6t?s
3.0 03672 0.0491 4.5@ 1.3900
4.0 0.652E O.Orr3 8.l(n 2.41t0
6.0 1.4690 O.l%3 18.240 5.5600

Dedicared
Other

Lbs/rq.in. 0,4335
F!. of war.r
Gallons
Urers
Mcterr
Cendrncrers

?1:J.' I
3.7850

2t?frt'n_-rrl

';7^i',4*t

F.\-lpB lr./oo* t-

- Well Wizard llr Dedicared
- Dipper - Other

-Well Wizard
-Fultz Pump

Conversion Faclors

Color

lvlsunf

To Conveat lnro Mu]irplv

Ft of Water
Lbs/Sq. inch
Cubic fee!
Gallons
Fccr
Inches



F-to-l?- t\zl)

HOEXTER CONSULTING

6 inch

Project Manager:
Sampler:
Casine Diameter: inch :c

Depth of Well (feet):
Depth to Water (feet):
Sample Depth (feet):

Volume pH
Time Tu6- TgA-J_ 

-iunfi$-

M
Ir!9
1'.3_f
-\ll_b

Volumes Pcr Unir Lcrrgth Selected Wcll Caring Diarncrcn
Volurnc Pcr Unit [.eng0r

WcIl Casing
I,D, (inches)

Groundwater Sampling Field Log

<d LabI.D.: a/6v
Date: lQ
Sample Locationl .o.tl'lt't - F
Start Time:I

I
I
l
l ,otr"tqz

I
I

i {
-LI&r

Calculared Pureed Volume: $. ? !
Acrual Purged Volume C. 5

jS -?Y LG = /o.7? '

Fief d Measurements +

E.C. Temperature Color
Gffi-o"-cm) Degreesf Fisuan-

t.7t >-/H

(90

t/9

, . )

Purge Method
,/'

2" Bladder Pump - Bailer

2" Bladder Pump
Surface Sampler - Dipper

- Well Wizard
t

Well Wizard
y'Dedicared

-Fultz Pump

171/

1LO

G'. S_
t"'/'3
Lt{ -7

G'{. L

,.0. t)-y3$r-^

D<u,,Tor-J

2.0
3.0
4.0
6.0

I
I
I
I
t
I
I
I
I

,/

Conversion Factoru

To Convcn Into
Cubic

GaVfi F/ft UM I -rFr
0.0918 0.0123 1.140 0.3475
0.t632 0.02t8 2.vI1 0.6178
03612 0.0491 4.5@ 1.3900
0.6528 0.0873 8.1q, 2.4710
1.4690 0.1963 1E.240 5.5600.

FL of W.tct
Lbtsq. inch
Cubic feer
Gallons

Inches

l ls/sqin.0.4335
F! of Warer
Csllons
Liteft
Mclerr
Ccntimeters

2.3010
7.4800
3.7850
0.30048
2.5400

/nu-5

Client:

L(

<- 1,

ttc
6-?a
u.7c-
b-1L

Submersible Pump Cenetrifugal Pump - Dipper
Pneumatic Displacement PumD

Sample Method

f e c.:ea /
Signature : l) .--- J.



HOEXTER CONSULTING

Groundwater Sampling Field Log

E- te- | tJ- ftL1l

T
Project Naqg/ Nor.
Client:
Project Manager:
Sampler:

4 inch- 6 inch - Other:

LabI.D.: VCYe
Date: 1d
Sample Locationti.P; l\ u- 6
Start Time:

Calculated Purged Volume: Z.?
Actuai Purged Volume -1. f

L r> - lZ -G7n 7 .37 '

Casing

Depth of Well (feer): 2<)
Deprh ro water (feet): lZ- U)
Sample Depth (feet): _

Field Measurements

Volume pH E.C. Temperature
I lme LUrI] (gal.) (unlts) (umnos/cm) uegrees F

qLI Lt-o

+::/

Color
lilsud)-

1.2 7.'(/"J.

tolcl='t Jtei 6GYo
_w_o
lLlq

/.1 ,/. r- g.-7o

3 ).t 6.-7'f

3.{ o,<

Purge Method
\r

2" Bladder Punp ............1 Bailer

2" Bladder Pump
Surface Sampler Dipper

Well Integrity: - I

lqc-,ve(J-b

?,vf &4- Lr'*^
8s3

LT.LI

67-f

2e--'r"r*)-

Submersible Pump - Cenerifugal Pump - Dipper
Pneumatic Disolacement Pumo

- Well Wizard

Well Wizard
-Fultz PumP

Dedicated
Other

Sample Method

{ Boit", 4*"uro

Signature: i

Volumes Per Uni! Irngth Selectd Well Casiag Dhmetan
Volnrnc Pcr Unir I*ngrh

Well Casing
LD. (inch$)

1.140
2.0n
4.560
E.ICT'
I E.240

Conve8ion Faclo,t

Toconven Into

ot,t l--
L\.- \-.-

Cubic
Grlft Fr/ft UM l-rfFr

l . )

2.0
3.0
4.0
6.0

0.@18 0.0123
0.1632 0.m18
0.3612 0.049 r
0.6528 0.0Cr3
r.4690 0.1963

0.3475
0.61?8
1.3900
2.4710
5.5600

FL of Water
LbsAq. irch
Cubic feer
Gallons
Fc.r
LDches

Lbs/sq.in. 0.4335
FL of walcr
Gallonr
Liters
Mcters
Ccnrimctcrs

23n0
7.4800
3.?f50
0.30048
2.5400

[1v'

I

6l
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E- ro-t O-tt"O
HOEXTER CONSULTING

Labr.D.; 2 ta<17
Dut,-W
Sample LocatioM.D.: HU'a
Start Time:
6 inch

Color
TisuaD-

Calculated Pursed Volume: 4 . ?
Actual Purged Volume 7r 5

j? -  z\ .va. '  /o-s7'
_-_-> I.-?j"lfvsl

Volume pH
l lme uum €41.) (unlts)

Field Measurements

E.C. Temperature
@E-wtrml Deerctsf

1o1c,1",
I
t

@
tLv6

ILL<>

q
("

tuv o c.?z
6.q1
c,9r
?. a.o

*117

K.q
?zs-
1VG

Dipper

(&.3

L.|.7
Gq-7
G.l-q
cq.c

L
2

L- t z

/_5

z

I
I
t
I
I
I
I
I
I

tL(1 Y 6.1{
Purse Method

2" Bladder Pumo Bailer Well Wizard
Submersible Pump - Cenerifugal Pump - Dipper
Pneumatic Displacement Pump

V

Sample Method

4ruo,,

Well Integdty;

2" Bladder Pump
Surface Sampler

la.fnq
Signatit/e:

Volumer Per Udir lrdgh Sclc$cd Wcll C.sing Disrnercrt
volun. Per Unit kngth

Wcll Casing Cubic
I.D. (inches) C.l/fr F/ft UM I JFi

0.$lE
0.1632
03672
0.6528
1.4@0

l . )

2.0
3.0
4.0
6.0

0.0123 l.l,l0 0.34'15
0.0218 z.on 0.6178
0.0491 4.560 1.3900
0.0E73 8.1U' 2.41t0
0.1953 18.240 5,5600

FL of Walet
LbsAq. lnch
Clbic feer

Irches

Lbs/sq.ia. 0.4335

Callonr
Lilers
Mclcrs
Cendmeterr

2j970
7.4800
3.7850
0.30048
2.5400

nw- /

Groundwater Sampling Field Log

Project Nqrne/ No:.
CIient:
Project Manager:
Sampler:
Casing Diametec

Depth of Well (feet):
Depth to Water (feet):
Sample Depth (feet):

I

-r, -,
J-_
U-L l?

de,1

Dedicated
Other

Well Wizard / Drdr"utd
-Fultz Pump

,e/ 'UtJ rc..'r-J 6 9q.t l  t '

Conversion Facton

@

, / !2 ' j



E -/o-to- nzil
HOEXTER CONSULTING

Groundwater Sampling Field Log t

ProjectName/No:.,q7o S*,^;,,o.- &k/--1 C.'.p Lab..D.: *tL48 |
cti;nr: D- c?m Date:
Project Manager: !.F, L.{pc.r.{.,r- Sam;Project Manager: !.F. L.{pc.r.{.,r-
Sampler: \)+WT-F-- :lfli::::.""nD: 

hb-6 
I

Casine Diameter: inch -!!- 3 inch_ 4 inch- 6 inch -

Depth of Weli (feet): a@ Calculated eurgro votu*., 1.3(/ I
Depth to Water (feet): C 69 Ac$al Purged Volume /o
sampleDepth(feeD: _ Zo- S. Gq ; H.3 L ,_

Field Measurements

Volume pH E.C. Temperature Color t
Time ffi' fgTff Tufiirsf (nffioTfcm) DegeesF- Itisualf\6er . /  \ s ru l r / ,  \ suurvJrv^ r r r r  t  \ ! ^ .qsr /

_.e,, Ircf Qt7 tTAo o cr w_ t{{e 6c.{
@ z"t z-l. a.tr 

"n -+ @ --[* t
&_57 < L{ c-1o 9o? GY.3
r3,o 7'. 2-I 6,V? qtt GY.o I
rM ,o Li G-1o LttL o7.L

purge Method 
.- I

2" Bladder Pump { Burl", - Well Wizard 
t 

Drdi.ur.d r
Submersible Pump - Cenerifugal Pump - Dipper - Other I
Pneumatic Displacement Pump

Sample Method I

-z'Bladderpump / 
"*", 

-wellwizard 
y'o"or"urrd 

I
- Surface Sampler - Dipper -Fuitz Pump - Other t

Rg*^rtrt 4r'l) l
ql*".^ =.,f'aq*..^rC r,^I-[ vJ'iha . 5 a"-A.l.J f{Lp;lq &r lolz16-

e_-19_-ll" xu7-a/*| te.-,r,".rJ T>' q?.s/- u ) 
ISignature:

Conversion Faclon
Volumcr Per Unit lrngth Selecred We[ Crsing Dialnecn I

Volumc Pcr Unit l*ngth To Convert Into Mulirplv t
Wcll Caring
LD. Orche!)

Cubic
Caufr Fufi UM lJFt

1 .5
2,0
3.0
4.0
6.0

0.0918

0.652E
1.4690

0.0123 1.140
0.0218 2.0n
0.0491 4.560
0.0E73 8.19,
0.1963 18.240

Ft. of wae
Lbs/Sq. inch
Cubic fee!
Gallons

Inches

l-bs/sq.in. 0.4335
FL of Watcr
Gallonr
Li!ers
Mc!ers
Cenritnctcrc

23U70
7.4800
3.7850
0.3@48
2.5400

tt w-

0.3475
0.6178
1.3900
2.4710
5.5600

I

sl



I
t
t
I

hoject Name/ No:.

Sampler:

HOEXTER CONSULTING

Groundwater Sampling Field Log

F- lo - t E- lqcA

Start Time:

I
I
I

Casing Diameter: \1 4 inch 6 inch Other:

Depthof Well(feet): ?4L- So.,J€J ,'-Ll ', CalculatedPurgedvolume:
Depth to warer (feeg: I R. t 7
Sample Depth (fee$: _

Field Measurements 26 - [\' t 7 :z
+

Volume pH E.C. Temperature Color
rrme Luru (gar., Gnii$- Gffi-o?-cm) DegrAes-f Crsril.I)--77

,@
2" Bladder Pump t Buil.,
Submersible Pump - Cenetrifugal Pump
Pneumatic Displacement Pump

Well Wizard 4D"dicured
- Dipper

Samnle Method

2" Bladder Pump
Surface Samoler

y'surt",
- Dipper -Fultz Pump

Signature:

'b' lqo Pve- Ac$al Puged Volume

znl'Ir**.9 s.r#r-

Well Wizard
tr '
- Dedicated
- Otirer

Volumes Per Unir Lcagth Selccted Wdl Caiing Dianecn
Voluoc Pcr Unir Langrl

Wcll Caring Cubic
I.D.6nchcs) Catft Ft/ft UM

Convcrsion Faqorr

2.0
3 .0
4.0
6.0

0.0918 0.0123 1.140
0.1632 0.0218 2.U21
03672 0.0491 4.5&
0.6528 0.0rr3 8.lct
1.4690 0.1963 18.240

0.3475
0.6r?8
1.3900
2.4710
5.5600

FL of warct
Lbs/Sq. inch
Cubic fee!
Callons
Fccr
Inches

Lbsilq.in, 0.4335

Gallons
U!ers
Meters
Centimeters

23nn
?.4800
3.7850
0,30048
2.5400

l l W z ?

' to/cl t t

T
I
t
I
I
I
I
t
I
I
t
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[ | | l0 Sccond Avenue South. #D7. Pachcco, CA 94553

l9 McCAMPBELL ANALYTICAL INC. |  ,  
tc lennon".  (  l0 ' r ' r8- l { ,10 Fa\  :  510-7{)8-1622

LF I hrro: . urr'u . rnccrrnpbcll. com E-mail. main@mccampbell.com

Hoexter Consulting

Engineering Ceology

734 Torreya Court

Palo Alto, CA 94303

Client Project ID: #E- 10- tB- l92B;
1970 Seminary, Oakland

Date Sampled: 10/07197

Date Received; 10/08/97

Client Contact: David Floexter Date Exhacted: l0/08/97

Client P.O: Date Analyzed: l0/08/97

t0,L5 t97

Dear Davrd:

Enclosed are:

1). the results of 10 samples from your #E-10-IB-192B; 1970 Seminary. Oakland project,

2). a QC report for the above samples

3). a copy ofthe chain ofcustody, and

4), a bill for analytical services.

All analyses were completed satisfactorily and all QC samples r ere lbund to be rvithin our conhol limits.

Ifyou have any questions please contact me. Mccampbell Anall-tical Laboratories strives for excellence in

quality, sewice and cost. Thank you for your business and I look lbrward to working with you again.

\-ours trulv.. / / .

.1," .1 .,' '/

Echvard Hamilton. Lab Director



S. | | 11) Second Avenue Sou(h, #D7, Pacheco, CA 94553

7$ McCAMPBELL ANALYTICAL lNC. I  le lephone: j l i i -7r )8- lb2u Fax :  5  l0-?98-  1622
F I hrm ,rrrrrr nrccumpbell.com t-marl: matn(.rmccampbell.com

I
I

Hoexter Consulting

Engineering Geology

734 Torreya Court

Palo Alto, CA 94303

Client Project ID: #E-10-18- l92B;
1970 Seminary, Oakland

Date Sampled: 10/07197

Date Received: l0/08/97

Client Contact: David Hoexter Date Extracted: l0 / 08 - lO I 09 /97

Client P,O: Date Analyzed: l0 /08- 10 / 09 /97

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*. \Yith Methyl tert-Butyl Ether* & BTEX*

EPA nEthods 5030, modified 8015, and 8020 or 602; Calilbmia RWQCB (SF Bay ResiDn) method CCFlD(5030)

Lab ID Client ID Matrix TPH(g)- MTBE Benzene Tolucnc
Ethylben-

zene
Xylenes

o/o Recovery
Surrogate

8164 I MW-l 45,000,a,h ND<680 2500 1600 I 7 (X ) 6800 1 0 5

8t642 MW-2 320,c ND<35 ,1.5 ND ND ND 98

81643 MW-3 ND ND ND ND ND ND 103

81644 MW-4 4400,c.a 85 1 8 0 0 l 8 t 4 104

81645 MW-5 r0,000,a ND<480 - l  I 0 62 5.]0 500 99

81646 MW-6 960,c,a ND<74 78 l . E 5 . 8 105

81647 MW-7 7500,a ND<3  l 0 I  1 0 0 E6 280 r 5 0 91

8 1 6 4 8 MW-8 r20,c ND 6 . 9 N D ND ND 94

81649 MW-9 33,000,a ND<690 380 350 r900 4700 104

Reporting Limit unless
otherwise stated; ND

means not delected above
the reporting limit

5 0 ug/L 5 . 0 0.5 0 .5 0.5 0.5

S 1.0 mg/kg 0.05 0.005 0.{)()5 0.005 0.005

* water ard t,apor saDrples are reponed in ug/L, wipe samplcs in ug/wrpe. soil :lnd rl0dgc sanrples rn nrg/kg. and all TCLP and SPLP extracts

in ug/L

* cluttered chrorrlalogmml sampie peak coelutes with surogate peak

tThe tbllowing descriptions of the TPH chromatogram are cuEory in naIUrc .rnd Mc[cmpbell Analytical is not responsible tbr their

intemrctation: a) unmodified or weakly modified gasoljne is signilicart: L)) hcavrer g:lsoline rrnge compounds afe signiticant(aged
grsoline'l); c) lighter gasoiine mnge compounds (the most mobile flactron).rfe sigDilic.rnt; d) gasoline fange compounds having broad

chromatographic peaks are significant; biologicaily altered gasoline'/l cJ l_PH paitefi that does nol appear to be derived liom gasoline (?); t)

one to a few isolated peaks present; g) strongly aged gasoline or diesel rrnge compounds arc srgnificantl h) lighter than water immiscible

sheen js presenti i) liquid sample lhat contains greater than -5 vol. "1, sedimeuti j ) no ftrcognizable pa(em.

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

DHS Certifrcation No, 1644 ,,// Edv/aft Hamilton, Lab Director
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C. I I Iu second Avenue Sourh. I 'D7. Pacheco. CA 94553

Z4 McCAMPBELL ANAIYTICAL lNC. L releohone:510-?98-1020 Fax:510-798-1622
Ll I  httrr: ,  $rrtr.mccumpbell .com E-mail :matnt2mccampbell .com
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Hoexter Consulting

Engineering Geology

734 Torreya Cout

Palo Alto, CA 94303

Client Project ID: #E- 10-18-1928:
1970 Semimry, Oakland

Date Sampled: 10/07197

Date Received: l0/08/97

Client Contact: David Hoexter Date Extracted: 10/10/97

Client P.O: Date Araly zed: l0 / l0 /97

Petroleum Oil & Grease (rviih Silica Gel Clean-up) *

EPA methods 413.1, 9070 or 9071; Sandard Methods 5520 D/E&F or 501 D&E ibf solids and 5520 B&! or 503 A&E for liquids

Lab ID Client ID Mat x Oil & Crease+

8 1 6 4 1 MW-t I 50.h

81644 MW-4 w ND

81647 MW-7 ND

81648 MW-8 ND

81649 MW-9 ND

Reporting Limit unless otherwise
statedi ND means not detected above

the reporting limit

5 mg/L

S 50 mg/kg

* water samples are reported in mgl-, wipe samples in mg/wipe, soil ard sludge sampl€s rn mgr'kg. and all TCLP / STLC / SPLP extrdcts rn
mg/1.

h) lighter ihan wa(er immiscible sheen is present; i) liquid sample thar conoinr grearcr ihan -5vol. '/d s€diment.

DHS Certification No. 1644 ,7t/ Edward*amilton, Lab Director



I  |  |  I i i  Second Avenue Sourh. tsD7. Pacheco, CA g455.1

6$ McCAMPBELL ANAIYTICAI INC, j  te t .pnone, i t0-7e8- t610 Fax :  5  l0-7e8-  1622
fF I  hr rp: ,rrvwrr .  mccamobe l l .com E-mail :  main@mccampbell .com
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Client Project ID: #E-10- lB- 192B;
1970 Serninary, Oakland

Date Sampled: 10/07197 t
T
t
I
I
I
I
I
I
I
I
I
I
I
I

Date Received: 10/08/97

Hoexter Consulting

Engineering Geology

734 Torreya Court

Palo Alto, CA 94303

Client Contact: David Hoexter Date Extracted: 10/08/97

Date Analyzed: 10/08/97

EPA method 601 or 8010

* water and vapor samples and aU TCLP & SPLP extracts are reported in Lrg,'L. soil and sl(dge sa'nples in ugkg, wipe samples in ug/wipe

Reporting limit uniess otherwise stated: vr'ater/TCLP/SPLP extracts, ND<0.5ug/L: soils and sludges. ND<5ugkg; wipes. ND<o.2uglwrpe

ND means not detected above the repodng limit; N/A means analyre nor aplrlisabie ro lhis aDrjysrs

(b) tribromomethane; (c) tEtsachloromethane; (d) (2-chloroethoxy) ethene: (eJ rflchloronrethanci (f) djchloromethane; (g) chloroethene; (h) a
ligbter than water immiscible sheen is present; (i) liquid sample rh.rr contains Sferrer lhrn -j \,ot. ,2, sediment 0) sample diluted due to high
orsanic content.

DHS Certification No. 1644 ,//- Edward Hamilton, Lab Director
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I  -  -  ^ |  |  t ,)Sccc,nd A,,cnue 5ourh. /D7. pachcco, CA 9455j

4$ McCAMPBELL ANAIYTICAL INC. I  I . t .pnon.  :  5  t r r -7!8- t6J0 Fax :  5  t0-7e8- t622
ff I h ttp:i/rvrvu . ntccampbe ll.com E-mail: main@mccampbell.com
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.z .' Edward Hamilton, Lab Dtectof

Hoexler Consulting

Engineering Geology

734 Toneya Court

Palo Alto, CA 94303

Client Project ID: #E- l0- l B- l92B:
1970 Seminary, Oakland

Date Sampled: 10/07/97

Date Received: l0/08/97

Client Contact: David Hoexrer Date Exnacted: 10/08/97

Client P.O: Date Analyzed: 10/08/97

Volati le Halocarbons
EPA method 601 or 8010

Lab lD 81645 E 1646 8)  641 8 1 6 4 8
Client ID MW-5 MW-6 MW-7 MW-8
Matrix

Compound (loncentrrt |on'

Bromodichlorcmethane ND \L) ND<2 N D
Bronx)lbrm'"' ND \D ND<2 ND
Bromoml]thane ND \ D N D<2 ND
Carbon Tetrachloride'"' ND NI) ND<2 NI)
Chloroberzene ND \L) N D<2 ND
Chlomethane 1 . 9 N I ) N D<2 ND
2-Chloroethyl Vinyl Ethei"' ND \t) ND<2 NI)

Chlorotbrm "' ND ND \JD<2 ND
Chloromethane ND N L ) ND<2 ND
Dibromochloromethane ND \ D ND<2 ND
I ,2-D ich lorob€ nzene \L) ND<?

I ,l -Dich lorobenzene ND \t) NF2 ND
I ,4-Dichlorobenzme ND Nl) ND<2 ND
Dichlorodilluorornethane ND N I ) ND<2 ND
,l -Dichloroethane ND ND N D<2 ND

1,2-Dichloro€thrne 2.8 t . l N D<2 ND
1,1-Dichloroethene ND ND ND<2 ND
cis I ,2-Dichloroethene 3.4 7. t ) 8 .5 t 6
trans 1,2-Dichloroethene ND Nt) 1.4 ND
I .2-Dichlofopropane ND -w t) N D<2 ND
cis 1.3-Dirh loropropene ND \ I ) ND<2 ND
trans I ,3 -D, chloropropene ND \L) ND<2 ND
Methylene Chlonde" ' ND \ L ) ND<2 N D
i , I ,2.2-Tetrach loroethane ND \ D NF2 ND
Tetrachloroethene ND \ D 30

l -1.1-Tr ichloroethane ND ND ND<2 ND
I ,1,2-Tr ichloroethane ND Nt ) ND<2 ND
-[rich]oroethene

ND o.u2 l 0 2 l
Trichlorotluor omethane ND ND ND<2 ND
Vinyl  Chlonde s ' t o \D ND<2 ND
o/. R(co\ ery Surroga!e I04 0l 102 102
Comments

t lvater and vapor samples and all TCLP & SPLP extracts ar€ repo cd in ugr L. sorl .rnd sludge sanples in ug/kg, wip€ samples in ugwipe

Reponing limil unless olherwis€ stared: water/TCLP/SPLP exlrrcts, ND.:1).5u-c/l : torls and sludges. ND<5ug/kg; wipes, ND<0.2ug/wipe

ND means not detected above the reponing iimit; N/A means analyte no! rpplicxblc ro this rnalysis

(b) hibromomethane; (c) tetrachloromethane; (d) (z-chloroethoxy) etlrenei {e I tnchloromethanci llJ dichloromethan€; (g) chloroethene;
lighter than water immiscible sheen is present; (i) Iiquid sarnple rhat contains sferref rhan -5 vol. % sediment; 0) sample diluted due to
ofganic conten!.

(h)  a
high

DHS Certification No. 1644
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l$ McCAMPBELL ANALYTICAL INC. I telephone: j t0-7e8-i620 Fax:510-7e8-1622

l'd I httrr:ll* s,u .mccampbell. com E-mail: main@mccampbell.com
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Hoexter Consulting

Engineering Geology

734 Torreya Court

Palo Alto, CA 94303

Client Project ID: #E-10-lB-192B:
1970 Seminary, Oakland

Date Sampled: l0/07l97

Client Contactr David Hoexter' Date Extracted: 10/08/97

Date Analyzed: 10/08/97

I , l  J-Trichloroerhane

i lvater and vapor sarrFlcs and all TCLP & SPLP extEcts are repo.ted in ug/L. soil and sludge samples in ug/kg, wipe samples in ugwipe

Reponing limil unl€ss otherwise stated: water/TCLP/SPLP extracts, ND<0.51r-grL: soils and sludges. ND<5ugkg: wipes, ND<o.2ug^lipe

ND means not detected above the reporting limit; N/A means malyte noi apptrcable ro this .rnalysis

(b) tribromomethane; {c) tetrachloromethane; (d) (2{hloroethoxy) ethcnc. (c) tflchloromethanei (i) dichlo.ornethane; (g) chlomerhene; (h) a
lighter than water immiscible sheen is presenq (i) liquid sarnple ihat contains gfealef than --\ vol. 01, sedimEnt; O sanFle diluted due to high
organlc conlenr,

EPA methotl  o0l or 8010

DHS Certilication No. 1644 / /1 Edward Hamilton, Lab Director



MCCAMPBELL ANALYTICAL INC.
110 2nd Avenue #D7. Pacheco. CA 94553

Tele: 510-798-1620 Fu<:. 510-798-1622

QC REPORT FOR I{YDROCARBON ANAIYSES

D a E e :  L O  /  0 8 / 9 7 Matr]-x:

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

Analyte
Concentration
Sample

#  ( 8 1 5 5 0 )  M S

(mg/L)

MSD
Amount
spiked MS MSD

RPD

TPH (gas )
Benzene
Toluene
EthyL Benzene

0 . 0  1 0 3 . 0
0 . 0  L 0 . 3
0 . 0  L 0 . 4
0 . 0  1 0 . 2
0 . 0  3 0 . 7

1 0  . 4

3 1 . 9

L 0 0 . 0
1 0 . 0
1 0 . 0
1 0  . 0
3 0 . 0

1 0 3  . 0  1 - 0 4 . 2
1 0 3  . 0  1 0 4 . 0
1 0 4 . 0  1 0 5 . 0
l - 0 2  .  0  1 0 7 .  0
1 0 2 . 3  L 0 5 . 3

L . 2
1 . 0
1 n

3 . 8

T D I I  r ^ i  a c a l  ) t -50 L 0 I r -09

0  2 9 3 0 0 2 6 9 0 0TRPH
(o i  1  &  g rease )

27140 L 0 7 9 9 8 . 5

I
I
I
I
I
I
I

t  Rec.  = iMs -  Sanpl ,e)  /  amoun! sprked x:00

R P D  =  ( M S  -  M s D )  /  ( M S  +  M S D )  x 2 x i 0 0



QC REPORT FOR EYDROCARBON ANA],YSES

I
I
I
I
T

D a t e :  r O  /  0 9 /  9 7 Mat r ix :

McCAMPBELL ANALYTICAL INC.
#D7, Pacheco. CA 94553

Tele: 510-798-1620 F ur:' 570-79fj-L6E

Arralyte

TPH (gas )
Benzene
Toluene
EtsbyI Be[zene

ConcenEraEion (mg/L)
sample

# {81543 )  MS MSD

| ? eecovery I
I
I
I

Amount
spiked

RPD

0 . 0  1 0 4 . 0
0 . 0  1 0 . 5
0 . 0  1 0 . 6
0  . 0  1 0 .  I
0 . 0  3 2 . 2

L 0 4 . 8 1 0 0 . 0
1 0 . 0
1 0 . 0
L 0 . 0
3 0 . 0

1 0 4 . 0  1 0 4 . 8
1 0 5 . 0  1 0 4 . 0
1 0 6 . 0  I 0 5 . 0
1 0 8 . 0  L 0 5 . 0
1 0 7  . 3  r 0 5 .  ?

t . 0

0 . 6

TPH (d iese l  ) t  5 0 1 0 8 1 0 9 L . 0

0  2 9 3 0 0
(o i l  &  g rease)

27300 r o l 9 9

t  Rec .  -  IMS -  sample)  /  amoun i  sp iked x  l co

R P D  =  { M S  M S D )  /  i M S  +  M S D )  x 2 x L 0 0

I
I
I
I
I
t
I
I
I
t



2nd Avenue South, #D7, Pacheco, CA

Tele: 510-798-1620 F u<: 510-798-1672McCAMPBELL ANALYTICAL INC.

QC REPORT FOR IIYDROCARBON ANAIYSES

D a t e :  L O / L O / 9 ' l Matrix I

Concentration
sample

#  ( 8 1 5 4 3  )  M S

(mg/1, )

MSD

g Recovery
RPDAnalyte

TPH (gas )
Benzene
Toluene
Ethyl Benzene

Amount
spiked

0 . 0  1 0 4  . 2
0  . 0  1 0  . 5
0  . 0  1 0  . 5
0  . 0  1 " 0  . " 7
0 . 0  3 2 . 2

1 0 3 . 0

t _ 0 . 8
3 2 . 4

1 0 0 . 0
L 0 . 0
1 0  . 0
1 0  . 0
3 0 . 0

L 0 4  . 2  1 0 3  .  0
1 0 5 . 0  1 0 6 . 0
1 0 5 . 0  1 0 6 . 0
t - 0 7 . 0  1 0 8  . 0
1 0 7 . 3  1 0 8 . 0

L . 2
0 . 9
0 . 9
0 . 9
0 . 6

TPH (d iese l  ) 1 6 3 t -50 1 0 8 t -09 L . 0

I
I
I
I
I
I
l
I
I
I
I
T
I
I
I
I
I
I
I

TRPTI
(o i l  &  g rease  )

0  2 3 2 0 0 22944 23700 1 . 3

3 Rec.  = 1Ms -  sample) /  amounE spr.ked x 100

R P D  -  ( M S  M S D ) / { M S + M S D )  r ? x 1 0 0



I
110 Avenue Soutl, # D7, P achecn',

McCAMPBELL ANALYTICAL INC, Tele: 510-798-1620 F <: 510-798-1622

QC REPORT FOR EPA 8O1O/8020/EDB

D a t e : L O / 0 8 / 9 7

I
I
I
t
I
I

Matr ix :  water

Anal,yte

^ ^ - - ^ - ! - - t s , l  ^ -  / . . -  / r  1
l e u s c r r u ! d u a u r r  \  u 9 /  ! /

SampLe Amount
#  (81543 )  MS MSD Sp iked

3 Recovery
RPD

I
Trichloroethene
EDB
Chlorobenzene

Benzene
Toluene
chlorobz (PID )

0 . 0
0 . 0
0 . 0
0 - 0

L 0  . 7

8 . 4
9  . ' 7

L 1  . 2

9 . 7
1 0 . 1

1 0 . 0
1 0 . 0
1 0 . 0
1 0 . 0

L07 7L2
9 9
8 7

1 0 1

4 . 2
3 . 8 I

I
I
I
t
T
I
I
I

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A N/A
N/A N/A
N/A N/A

+ Rec,  = (MS

RPD = {MS

sanpre) /  amounE spiked x loo

M S D )  /  ( M S  +  M S D )  x 2 x 1 0 0

I
I
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t Ame ric an Env ironmental N e tw o rk
I DOHS Certit ication: I l7f AIHA Accreditation: I I l- l- l

I
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t
I
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I
I
I

PAGE 1

IvIcCAMPBELL ANALYIiCAL
110 2ND AVE. SOUIH, #D7
PACHECO, CA 94553

ATTN: EDWARD HAMILTON
CLIENT PROJ ID:  9596
CLIENT PROJ.  NAI '4 t :  HC-E-101B-192B

REPORT DATE: 10/16/97

DATE(S)  SAMPLED: L0/07 /97

DATE RECEIVED 10/OB/97

AEN W0RK ORDER: 9710097

PROJECT SUMMARY:

0n October"  B,  7997,  th is  laboratory  neceived 1 waten sample(s) .

C ' l  ient  requested sample(s)  be analyzed for  chemjca l  parameters .  Resul ts  o f
analys is  are surnmar ized on the fo l . lowing page(s) .  P lease see qual i ty  contnol
report fon a summany of QC data pertaining to this proiect.

Samples wi l l  be s tored for  30 days af ter  complet ion of  analys is ,  then d isposed
of  in  accordance wj th  State and Federa l  regulat ions.  Samples may be arch lved
by Pr i  or  ar rangement .

I f  you have any quest ions.  p lease contact  Cl ient  Serv ices at  (510)  930-9090.

Laboratory Di nector

t
r f.140 Vincenr Road . pleaslnr Hil l. CA 9+jl:I -r-1.+0 Vincent Road . Pleaslnr Hil l. CA 9+5ll . r j l0 r tr-: l)-9090 . FAX ( 510 ) 930-0256

t-  ,4rttr l tr i i rr lSt,r i . lc,, .s lbr. rhy Et^' irottrtrctn



.l,rrtcrittttt Etttirortnterttat N en*rrk I

PAGE 2 
I

HcCAMPBELL ANALYTICAL

SAMPLE ID: l4l^l-i
AEN LAB N0: 9710097 01
AEN WORK ORDER: 9710097
CLIENT PROJ. ID: 9596

DATE SAMPLED: l0/07 197
DATE RECEIVED : I0l 0Bl 97

REP0RT DATE: I0l16/97
I
t

METHOD/
cAs# RESULT

REPORT]NG
LIMIT UNITS

DATE
ANALYZED tANALYTE

#Extraction for PNAs

PNAs by EPA 8270
Acenaphthene
Acenaphthyl ene
Anthracene
Benzo(a)anthracene
Benzo ( b ) fl uot"anthene
Benzo(k) f Iuot  anthene
Benzo(9,  h ,  i  )peny lene
Benzo(a)pyrene
Chnysene
D i  benzo(  a ,  h  )anthracene
F l uoranthene
Fl uorene
Indeno(  1 ,  2 ,  3-cd)pyrene
Naphtha lene
Phenanthrene
Pyrene

Repor" t i  ng l imi ts  e levateddue to matni x interference.

EPA 3520

EPA 8270
83 -32 -9
208 -  96 -B
r20-12-7
56-55 -3
205-99-2
207 -08-9
r97-24-2
50 -32- B
218 -  01-9
53-70 -  3
206-44-0
86-73-7
193-39-5
9r-20-3
85-01-B
129-00-0

[xtnn Date

100 uglL
100 ugiL
100 ug/L
100 us lL
100 uglL
100 ug/L
100 ugiL
100 uq/L
100 ug/L
100 uglL
100 ugiL
100 ug/L
100 ugiL
i00 ug/L
100 uqlL
100 ug/L

r0/08/97

r0/13/97
r0/13/97
r0/13/97
t0t13/97
r0/13/97
r0/13/97
10/13/97
r0/13/97
L0/13/97
r0/ t3/97
r0/13/97
L0/t3/97
t0/ t3/97
r0/13/97
r0/13/97
t0/13/97

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

810 *
ND
ND

I
T
I
T
I
I

I
ND = Not detected at or above the reponting l imit
*  =  Value at  or  above repor t ing l iml t

t
I

I
I
I
t
I



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

,\nterittttt E rtr irortnte ntal lVettrork

PAGE QR-1

AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9170097
CLIENT PROJECT ID: 9596

Oualitv Contr ol and Pro.iect Summarv

Surnogate (Ni t robenzene-d5)  recoveny for  9710097-01 (Ml , ' l -1)  was outs ide laboratory
contro l  l i rn i ts .  IJSEPA Guidel ines for  Organic  Data Review (Feb.  1994)  cons iders
8270 data va l id  wi th  up to  one surrogate per"  fnact ion outs ide of  laboratory  contnol
l imi ts .  Resul ts  are repor ted wi thout  fur ther  qual i f icat ion.

Al l  o ther  laborator  y  qual i ty  cont ro l  panameters  were found to  be wi th in  estab l ished
l tm t rS .

Def i  n i t i  ons

LaDOrar0ry  Conr ro l  Sa ' rp le  rLCS) /ve tnod Sp ikes(s ) :  l :o r r ro l  sarp les  o r  k rown comDos j t jo ' r .  LCS and lve thod Sptke
data  are  used to  va l jda te  ba tch  ana ly t i ca l  fesu l ts .

l4a t r j x  So ike(s )  |  A l iquot  0 f  a  samDle  (aqueous or  so l jd )  l4 j th  added quant i t ies  o f  spec i f i c  compounds dnd
sub.jecteil to the entire anaiytical procedure. l ' latrix spike and mdtrix spjke dupl' icate QC data afe advjsory.

l " le thod B lank :  An and ly t i ca l  c0n t ro l  co fs is t ing  o f  a l l  reagents ,  in te rna l  s tandards .  and sur roqate  s tandards
carried through the enijre dndlytical process. Used to flronitor laboratory background afd reaqent coftaninatjon.

Not  oe tecreo  ( \D) :  \o t  de tec ted  a t  0 r  above L tse  "epor t i rg  I  iT j t .

Re la t i ve  Percent  D j f fe rence (RPD) :  An ind ica t ion  o f  rne thod prec is ion  based on  dup l jca te  ana lyses .

Repor t jng  L jmj t  (RL) ;  The lowest  concent ra t jon  rou t ine ly  de tern ined dur ing  labora tory  operd t rons .  The RL is
qehera '  i  I  r0  i0  l i ' nes  t fp  l ' , " rnod Detecr io r  L j { i t  (vDL) .  Repor r i .g  l j r ' t i  a re  f ldL ' ' r .  re t l ^od .  a ro  ana ly te
dependent and take into accOunt any dilutiOns performed as part of the analysis.

Sur roqates :  0 rqan ic  compounds wh ich  are  s in i la r  t0  ana ly tes  o f  i r te res t  in  chemica l  behav iour ,  bu t  a re  no t  found
in  env i ronmenta i  samDles .  Sur roqates  are  added to  a l l  b lanks ,  ca l ib ra t ion  and check  s tandards .  samples .  and
spjked sanlples. Surrogate fecovary is r|]onitored as an indication of dcceptable sample preparation and
lnstrunent performance.

D; Surrogates di I uted out.

i : Interference.

l :  I ' ' 10 'cd-es  "es-  t  od ts ioe  o f  es tab ' ' shed 'aborarory  QC 
-  

r r rs .



. \nterit tttt Ettvirortnrct$a1 Nerlvl 'A' t

WORK ORDER: 9710097

METHOD BLANK SAMPLES

iAlpii rd;, ;i;;k:ffi;;ii;;;;;i;;k" " LAB id;' ;iNi.i6dd 
."" 

ii'in iirir, 6i4il6irnbiAiibbbb;/ I

QUALITY CONTROL REPORT

ANALYSIS:  Semi  -Volat i le  Organics

MATRI X : l,Jater

PREPARED : 10/08/97
AIIIALYZED: I0/13/97

PAGE AR 2l

I
INS'IRU|4EUT: HP-5890 for Sem'i .voi ati I es
UNITS: !g/L
ltEtH0D:

REF
AMLfiE RESULT RESULT
Ni trobenzene-d5 ( surr) 91.4
2- F'luorobi phenyl ( surr) 98.6
Terphenyl -d14 (surr) LLz
Acenaphthene ND
Pyrene ND

BATCH ID: 8M1I100897
DILUTION: 1.0000

REPORTING SPIKE RECOVERY REC LIMITS (}) RPD
LII'IIT VALUE G) LOl,l HIGH RPD (?) LIMIT (T)

100 9r.4 46 109
100 98.6 41 140
100 lr2 35 165

10
10

I
I

LABOMTORY CONTROL SAMPLES I
SAIIPLE TYPE: Laboratory Control Spike
INSTRU|4EIIT: HP-5890 for Semi.vol ati I es
IJNITS: ug/L
METHOD;

LAB ID: LCD 1008
PREPARED r I0l08/97
AMLYZED: 10/10/97

REF REPORTING SPIKE
RESULT LIIIT VALUE
91.4 100
98.6 100
112 100
ND 10 100
ND 10 100

INSTR RUN: GCI4ST0\971008080000/7/5
BATCH ID: BMI.1100897
0ILUTION: 1.0000 I

tAMLYTE
Ni trobenzene-d5
2.Fl uorobiphenyl
Terphenyl -d14
Acenaphthene
Pyrene

RESULT
(surr) 96.8
(surr) I23
(surr) 141

106
76.4

RECOVERY REC LI}IITS (Z)
(3) LOII HIGH

96.8  16  109
r23 4L 140
141 35 165
106 60 114

76.4 32 12r

RPD
RPD (T)  L IMIT (Z)

SAI4PLE TYPE: Laboratory Control Spike
INSTRIIMENT: HP-5890 for Semi .vol ati les
IJNITS: ug/L
METHOD:

RESULT
(suff) 92.2
(surr )  99.6
(surr) LIz

95.4
96.0

LAB ID: LCS 1008
PREPARED: 10/08/97
AMLYZED:10/10/97

REPORTING SPIKE
LIMIT VALUE

100
100
100

10 100
10 100

INSIR RIJN: GCMSt0\971008080000/6/5
BATCH ID: BMH100897
DILUTION: 1.0000

REC LII4ITS (X) RPD
LOI,I HIGH RPD (,Y) LIHIT (3)
46 109
41 140
35 165
60 1r4
32 rzL

I
I

AIIALYIE
Ni trobenzene-d5
2 -Fl uorobiphenyl
Terphenyl -d14
Acenaphthene
Pyrene

REF
RESULT
91.4
98.6
ILz
ND
ND

RECOVERY(x)
92.2
9 9 . 6
II2

95.4
9 6 . 0

I
I

LABOMTORY CONTROL DUPLICATES

I
SAI4PLE TYPE: Laboratory Control Sanple Dupl icate LAB lDr LCR 1008 INSIR RIJNr GCI'1510\971008080000/8/6 I
INSIRUI,fENT: HP-5890 for Serni-volatiles PREPARED: 10/08/97 BATCH ID: BMI{100897
UNITS: uslL /r|'IALYZE0:10/10/97 DILUTI0N: 1.0000
''EIH@: 

REF REF'RTING sptKE REcovERy REc LIHIT. (x) RpD I
AMLYTE RESULT RESULT LIMIT VALI,IE G) LOt,{ HIG}I RPD (X) LII4IT (*) T
Nitrobenzene-ds (sum) 96.8 92.2 100 96.8 46 109
2 - Fl uorobi phenyl (sum) 123 99.6 100 L23 41 140
i"l'p["l,iT:[ii " i;ili Itt Lrz 100 i4i 35 165 ^^ I
ii:if,8n"*" ,l?', 333 i3 i33 ii:, i3 I

I
I
I



W0RK ORDER: 9710097

SAMPLE SURROGATES

..\nteri t r. i t t  Ent' irotntental Netu'ork

QUAL]TY CONTROL REPORT PAGE QR-3

ANALYSIS:  Semi  -Volat i le  Organics

MATRIX: Water

SA||PLE TYPE: Sample-Cl ient
INSIRUI{EI{T: HP-5890 for Semi.volatiles
UNITS: uglL
|4EIHOD:

ANALYTE RESULT
Nitrobenzene-ds (surr) I29
2.Fl uorobi phenyl (surr) 96.3
Terphenyl -d14 (surr) 99.4

9710097.01A
L0 /08/97
t0 /13/97

SPIKE RECOVERY
VALUE (I)
100 r29 |
100 96.3
100 99.4

INSTR RUN: Gcl'1S10\971008080000/9/
BATCH ID: BM1i100897
DILUTI0N: 1.0000

REC LIMITS (U) RPO
tol.l HIGH RPD (3) LIMIT (3)
46 109
4L 140
35 165

REF
RESULT

LAB ID:
PREPARED:
/II'IALYZED:

REPORTING
LIl1IT

End of Quality Controi Report
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APPENDIX B

RBCA TIER TWO
DATA AND SUMMARY TABLES



I
I

Data Set A

Onsite Commercial and Offsite Residential Use

Using Maximum Soil and Ground Water Values

Worst Case Property And Surrounding Properties Conditions



,F
 

:; C
IE

 
E

:r:r
o

 
:d

 
:'

.c
l 

6
 

_
, 

_
l

f 
g

 5
E

- 
*b

:r 
E

lg
n

 E
l

f 
i 

- 
_

a
l

o
-E

ld
"l

6 
f 

E
-$l!|u|lrll[ 

;1l|tlE
lll 

;f;fi;E
ll 

;fl$lrrsrrrll$lll-d'uE
l*ester 

gl 
t

; 
.i 

l 
i 

l 
. 

?
 

| 
|

i 'iiF
,'i 
';lg

i;=
r1

,,;g
 

',. iu
u

;j 
E

;l*';, 
I ;ff u

$ i E
iiiiiiii 

ii€iiiiiiiE
ii 

li€riiii*g 
i; lili; d'si 

$
a

, i E
s:ie

ii;; 
;lii;;;3

!;ii;; 
E

ltsi!l;fi; 
Is El;:i: 

cF
 

e
ii i

;g
 i ,$

-.,r,u
,- 

il, ie
o

E
a

o
,s*g

 
u

l-:€
!ii:i-. 

ii 5
1

,*;* 
iF

]3
,.-r,

tIIIIIIIIIIIIIIIIlI

_l6E
IE
I

E
I
-l

S
E

t.IE
=

15
-s

l
;l&

l*lu
d

i2
 

i-E
id

.i

E
t!l

;lil
E

lsl
E

I
66

t:l

t"iIIl_11
:t 

l
d

t 
I

'6
t 

I

,lIIIe
e

l
E

i

:g
l

6
 9

r
s

 ,itn
: g

lt

E
 {)lo

E
! 

?
;

4
 

-
 

-
€

 
o

 
:u

E
d

=geE
: 

."^
.-.- 

^
F

^
^

€
F

 
q

rrr
3

Y
 

n
i F

 ii { { 
- i<

 g
 x

 ri g
 P

 
d

ld
l

E
r

;

iF
 

-e
" 

F

ie
e

e
=

3
3

^E
is

e
l?

- S
tS

t: 
i

- 
-- 

*r:.i n

zoFfJlrJ(\l

trulFtrIJJ
Foot

U
^, ̂

rl ̂

lc
l

|1tE
l

r=
l

IE
I

6
 d

l

E
 .'l

6?
€

:E
 

-
!d

' 
4

-
o

b
i

H
H

;E
;; 

t:

6
 F

 ii

E.9
9

E
f

s
E

;9o
s

II
E

 el
t;l

E
5

i €
1

,!

. 
I 

o
 '"t

."9
;;H

; s
 i€

p
ic

:: 
H

g
i9

o

E
e

i 
::9

i*
!.d

; 
: i 6

 5
:

!.e
F

 
I"'5

.9
=

*E
5

 !E
-s

!!
l3

! 
3

 3
!'?

5
E

=
: 

=
=

r
=

;

;9
E

- 9
9

;ii
9.

t3
rE

,;;-e

..L
- 

5
 

t'F
i 

6
 

.g
i

:H
 

?
 

n
- ..;a

 
-fi?

=

F
g

,lite
iii;it';i;

c
; i e

 € 5 : ?
; i: ; *: : ; F

fi F
?

!_
:_

i,;"*"E
F

j 
4

 -i ! s
i I E

 i I i
e

 i i C
 g g

 g
 6

 E
 r ! q

 i r; 
i;r;

E
!!<

3
E

B
6

tZ
E

-!n
te

ii.E
E

 i i,i $
;';'iie

i 
i i r=

E
 

S
S

 j j

1
8

.., 
A

r.;:i 
=

 ,'t 
i

,if IIa
iL

b
d

e
 

d
d

 d
_

if,2
iI 

a
a

-
i8

;F
E

;
6

!
rE

9
E

 5
r

-c
o

 E

|llFqJE
.<!<

 
t

-1
r

.R
9

 
c

L
:dE

E
!6

 
u

J
c

-:
in

P



IITIIIIIIIIIIttIII

oo,s)

(,o)U
)

-:_-o)
't(D
o0)
(!3Ef@

q,
'!i 

r.-
6

c
',

E
 

:-:
't 

c.l

o
;i9(D
-g

o
v

c
-

E
C

q) 
(!

F
. 

\J

,. o

(U
x

z
1o
Q

)

a
a

'6aq)(.)
r!
ts-aao)
.!E
E-U

)(l)(!;E-

otrJ
=IIJ 

E
(J

E
trE
flt
O

F
a

d
z

8
a

?
z

^
o

* 
E

!-
;-

{s
, 

E
tr; 

F
F

O
n

z
6

IJJ ;
o

=
Z

a
o

.9
O

F
O

3
o

-
olrlFFzIUanlrJtro-uJt

l-ot,@FzlrJ=(t)
au,l
@U

'

uJ
tranoot

zujioz(J

c)oc)=(!ocEc)fq)Cgc'f(g

+L!:

+tlJ
\

Lll

Nulc.)

Llt

O'i' 
LiJ Lll

(\ 
Y

:
T

U
O

ir.lJ uJ
q

q
LIJ
c{;

uJ;

+uJq

+Lll

+

c{T
U

ctc{

C
'llr

u
J

IU
J c

.t O
 

-e
[Il 

rir 
L

! 
rit

q
N

 
o

J
 c

'l
v

c
{

NulN

c{ulF
.-

O
)

+tlJ
C

T
J

,d

U
J

q

C
.l

tllC
T

J

co

uJ-Itr

oa.l 
,r,

€
ill 

I
*x

:
q

F
N

o
 

c
lo

<
 

<
l@

C
)

co-c6oo=

N
-0)cC
)

NcQ
)

=o

o-
-t-o);:(,
(D

i
_

o
, o

.o
 .9

N
.dcocooo-co

(\-q)c0)
.E6YEi5

c(tr

ry0)cc)
.E6o-c.^-
T

J

q)cc)Nc)

=.c.
U

J

6
i

_
c

;
T

U
O

 
-). 

n
r

c
=

.
o

-=
;i

=
 

..1 
$

:--c
:-c

:
fo

(E
tr>

z

o
i

o;o
C

l>
r

o_ o_

occ)
-c.
ooE(sc)
F

0)co=F

0)co-c0,

=.9F

N
.oC(I]

0)o-
E'EF

o)cq)
.cc)o=o.EF

q)

'EoE()E.E

oC.2C
)

xEq)cq)

X



oE.9c)
.4EO

J
c0)

X

l

jil'l

,,tiili
ii,tllliiitlil

lr:jii
+

 
,; 

, 
i

J
- 

r^l

s::1
P

- 
E

 
. 

:: 
i

-:
F

 q
r o

 
o

 
a

i 
. r-u

 
-. 

I 
9

.9
 

9
l

X
E

e
'E

E
H

x,ce
o

 
E

 e
€

e
re

r
-6

6
6

6
6

P
-E

:q
*s

 
o

 
P

'P
P

rs
i

o
 

o
 

o
 

o
 

o
 

k
 

=
:.- 

!9
 F

 
, 

=
 

o
 

Y
 

Y
 

Y
 =

:
6

 6
 b

 b
 6

 .6
 F

'-=
! 

s
 

3
t! 

5
 -9

 o
 o

 (','
z

z
?

--F
->

,x
,-c

:F
-^

E
 E E E E n; E

 9s $.E
 i E E F s.

c)Cq)Ncc)
co

q)c0
)n

'

-c 
0)

o
o

$
!s

oq)eoox..s)
t.oot-acio:or
oo(E3€ea)

q)
!F8

E
E

\J
'=

 
c{

o
ij

;E(D
_

9
o

9E
C

a
=

F
(J

>
3(|)o

@
a

IIIlItII
a

 
F

;g
z

 
iE

€
o

 
E

=
i

tl.(, 
-

F
o

.,F
E

() 
^

 
7

;i 
I

<
€

 
=

"6
lr 

!s
lJ- 

qr

u
t=

J
,Q

o
E

E
p

F
;

z
i

T
IJ E

.
-rtr
F

;
F

- 
t

a
tr

Z
P

o
E

(J
o

z

t:
o

i€I
F

l'=
|t,

lu
ul

tl
o

lpIIII



IIIIIIIIIII

Eo{otE(oo)-U
)

(,_.0)-U
)o.)

(!3Jo!9

q,)

E
R

E
:<

;9m
o

)

o
o

O
O

c
c

O
(E

Z
J

a
a

+U
.l

+L,IJ
qc)Eo-a.5cc)cq.)

X

q)

'E
l

E
:

Q
I

c +U
J

+LIJ
O

E
.

EOq)
E

I)cEE'o
l

III
^E

 
I

(/, *: 
E

l
u

i=
€

E
l

?
s:;l

<
e

g
:l

>
 .s

 1;l
ll. 

=
.9

 
<

l
<

;=
g

l
o

 
g

- 
|

tr: 
I

IJJ 9 
I

F
o

l 
I

<
c

 
I

=
E

O
o

z
3

fEo
,i

0
.=

o
:

:LU

ah(ug,

oFzIueaart I
(t)
otut.U

'

ootr
IltIII

Fzt!ts6z



o,)
-oq)
t=.9tr.rto)
o)-iaoo.9eo)
o63o=Y

IIItIIII
q.l

6
o

)

.;N

;E
c

o
-9

=
o

-

6
(J

-co
c

t

o
, 

,,
e

c.. 
o

6
;

Z
J

.=
=

o
u

)

oco
d

i

5
-$
1

p

<
t<

0)
co

-. 
_

c

5
E

-
i:

-,c.l^

C
J

cq)Ncc)
-o=o

+-ia

v
 

-!u

i-rN
 

d
.l,

C
J

F
o

J
a

,o
o

:o
(s

c
J

o

-o
o

o
c

J
c

)
o

o
o

o
o

o
 

o
 

o
:o

 
o

=
 

=
.=

t=
 

=
o

r(J
 

o
io

 
o

I

rC
{

lc
.: 

- 
-

,cO
O

A
J

O
J

; 
o

o
c

)
x

: 
.-c

 -c
 -c

x
; 

!o
 

o
 

q
)

d
r c

r:t! 
: 

^
L

- 
R

lb
i:;: 

:
>

r 
(D

 
O

 
E

r'E
 

C
n

 
r-L

r-L
r-tr- 

t-

i

0.}
coC(II

o)

o_

q)

5,U
J

I 
o

;n
,

iY
.n

o
;

h 
F

 
- 

jf 
I

; 
F

 ->
;

->
' 

.r- 
C

 
:

c
i;=

q)

.u
,

6
o

)c
>

. 
C

)
-=

>
>

X

O
 

E
F

u
J

 
"9

:
-, 

-i;
| 

\
!

l
-<

 
F

.:
)a

.
lu

=
lJ- 

;:
J

E
'

'.;
IL

:

<
.:

-eF
;

z
6

l,rJ g
fbF

O
F'a

=
z

g
o

l
o

tr
6z

t:
(,o

tEI
F

rg
anq

fUIHfHtIt



IIItIIIIIIIITIIIItI

.9uie.9I!E€60

l
f

:
l

'n
! +*

+Ji trtr
tr

0
tro

tr
tr

c1 +"\
tr

tr
o

"k"k
D

tr
tr

o
o

tr
E

l
l

6
a

l
l

E*E
9

!-E
i

ty
E

tr
-

o
z

6i
tr

(
II

t
d

a_

3
6

F
rl

.

Ic
i;

$
E

tIoI3;

z
z

z
2

z
z

z
z

z
z

z
z

z
z

z
z

z
z

z
z

z
z

-
0:

l
l

E

l
l

l
l

-
E

;E
.

?
.

E
i

pT
s

:-
I-9o

=I-9o

inello

E9.

3E9o

6-e z
-6:

_q=z

E

d

6IeIE
z

-9
a

_9

!=t

qEI

T
]

:i

II

t

E
;

a
4

6
tr

Y
H

trD

6
o

-

€
o

g
fU

J

FU
J

(.,

,9.9

t3tE3aFREg



ttItIIITtIIIIIIIIII

3oo

!

9
Ftr

::a
d

*;;q

U
J

JJFu,(J.of

.9-9!

a

as6I!aI



IItITIIItIttttlItII

EIts
^

*E
3

>aE.9d6o5,9aEIo

.:6

E
9

ztzz:oo

co!66

g
E

q
6

x
i

9
E

trtr

;e
.

.9
2

6
FouJ
J.JFttoU

J

=ozfoo

Lrl
l

l
l

uJ

Lll
l

f

o

6I.9

<
)

.9E



I
I
I
I

Data Set B

"Onsite" Residential (Immediatety Adjacent Southeast property)

Using Maximum Soil and Ground Water Values
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Data Set C

Onsite Commercial and Offsite Residential
Ground V9ater Quality Evaluation .

Using Maximum Soil and Site Perimeter Ground Water Values
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