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E-10-18-1928
HC/IMP: SeminaryRBCAIIWPt0/97

Ms Eva Chu
Hazardous Materials Specialist
Alameda County Environmenal Healdr Services
Environmental hoection (LOP)
I 1 3 I Harbor Bay Parkway, Suite 250
Alatneda California 94502-9335

RE: WORK PLAN
ASTM RBCA TIER TWO EVALUATION
STID 553 . GRIMIT AUTO AND REPAIR
I97O SEMINARY AVENUE
OAKLAND, CALIFORNIA

Dear Ms Chu:

INTRODUCTION

The purpose of this letter is to present a work plan for an ASTM RBCA Tier Two
evaluiti6n of ttre above-referenced site. The purpoie of the Tier Two evaluation will be to
assess dre documented presencc of soil and ground water contamination at the site, as
required by the Alameda County Health Care Services Agency. This plan provides the
assurrptions and npthods m be used in conducting dre evaluation.

This evaluation was required by the Alameda C.ounty Health Departnent, as specified in a
letter from Eva Chu dated March 11, 1997. The general scope of work is based on our
subsequent proposal to the owner, Mr. Doyle Grimit, dated April 21, 199. This work
was approved by the California Underground Storage Tank Cleanup Fund on May 20,
1997. On May 23, 199, we issued a "Project Status and lnvestigation Plan" for the work,
which was verbally approved by Eva Chu on May 28,1997.
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BACKGROUND

A detailed background description is included in our Apfrl 22, 1 996 reporr The project site
is located at 1970 Seminary Avenue, at the southern corner of the Seminary Avenue -
Harmon Avenue intersection, in Oaklan{ Alameda County, California. The immediate site
vicinity is primarily residential. The site is currently utilized as an automolive. repair
faciliry. The property is owned by Mr. Doyle Grimit, and is leased to the repair facility.

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

Three exploratory borings and one monitoring well (MW-l) were installed by Kaldveer
Associat6s in August, 1990 (rcport dated Sep-tember 28, 1990). The well wis sampled
once by Kaldveer. Limited soil excavation was subsequently conducted at the locadon of
the former waste oil ank. Hoexter Consulting subsequently sampled the well three times'
In January and February, 1994, Hoexter Consulting conducted further subsurface
investigation, including installation of two additional wells. Additional monitoring was
followed by a supplemental investigation conducted in March, 1996, which includcd fgur
soil boringi and three additional monitoring wells. The following report (April 22, 199,6)
included a preliminary ASTM RBCA Tier One evaluation of the data. A May 15, 1996
Alameda County letter followed, commented upon the April, 1996 subsurface investigation
report, and requested an evaluation of remedial action alternatives.

The preliminary evaluation of remedial action alternatives was then conducted, and a report
issued July 28, L996. The evaluation report recommended supplemental ground water
contaminant plume definition and further soil source delineation, followed by preparation
of a remedial action feasibility study, development of a corrective action plan, and initiation
of soil / ground water remediation. Finally, two additional quafrerly ground water
sampling events occurred, reported on October 21, 1996 and January 28,1991.

The subsurface investigations indicated complex soil and ground water conditions
consisting of interbedded drscontinuous relatively thin lenses of silty and clayey sediments,
with relatively limited deposits of "clean" sand or gravel. Based on the investigations,
therc are two connected and overlapping ground water contamination zones, a "perched" or
shallow zone ranging from 7 to 13 feet, and a deeper zone of from 20 to 30 feet. Based on
well development and purging data, the strata yield relatively low volumes of water, and
there is poor conductivity benveen strata.

On February L5, 1997, Hoexter Consulting issued its "Corrective/Interim Remedial Action
Plan" for the site. hior to initiating the recommended remediation, the Alameda County
Health Department reouested that Hoexter Consulting install the additional monitoringHealth Department requested that Consulting install the additional monitoring

ct additional. Tier Two. RBCA analvsis. Arecommended in the riport, and then conduct additional, Tier Two, RBCA analysis. A
reoort documentins the additional field investisation was issued Julv 25. 1997, Onerepon documenting the additional field investigation was issued July 25, 1997. One
additional "quarterly" ground warcr sampling round was conducted October 6 and7 ,1997 .
The data from this sampling are included in Appendix A of this work plan; the sampling
will be documented in thc repon which will follow from this plan.will be documented in thc repon which will follow from this plan.

This plan includes two figures. Figure I is a location map. Figure 2 is a site plan.

Hoexter Consulting, Inc. 734 Toneya Coufi, Palo Alto, Califomia 94303 (650) 494-2505
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PREVIOUS TIER ONE RBCA EVALUATION

Based on our investigations, contamination consists of gasoline (TPH-G)' purgeable
aromatic compounds (-BTEX), and halogenated volatile compounds (HVOC)' particularly
PCE, TCE, ariA OCB.' Napthalene and phenanthrene have also been detected in the site's
ground water. The data ale summarized in Appendix A.

BTEX and individual HVOC levels cxceeded califomia Maximum contaminant lrvels for
drinking water (MCLs). The human health risk exposure pathways delineated in our
previous ASTM Tier One evaluation included:

* DErmal contact/ingestion of soil.
* SoiI leaching potential to ground water.
* Soil eas volatilization to indoor/outdoor air.
* Gas iolatilization from water to indoor/outdoor air.
* Ground water irpEgsti-o7:

t '>Wlu"
our ASTM RBCA Tf,ir bne analysis indicated that screening levels were exceeded for soil
volatilization to thehir, soil and ground water vapor intruiion to buildings, and ground
water ingestion. Tde Tier One {gCA study indilcated that risk-based scree^ning levels
(RBSLsfwere exceeded by up to four orders of magnitude for the 1970 Seminary
Avenue site. The critical compound was benzene.

TIER TWO RBCA EVALUATION METHODOLOGY

A Tier Two Risk Based Conective Action (RBCA) analysis will be performed in
accordance with the American Society for Testing and materials (ASTM) standards for
health risk based site waluations for piroleum contaminated sites, as presented in ASTM
E-1i39-95. This analysis will be pelformed using a commercially availabl_e, automated
process known as "Tier Two RBCA Tool Kit", published by Groundwater Services, Inc.
(CSD. fne RBCA methodology provides a decision making process for the assessment
and response to subsurface (soil and gtOund water) contamination based on nsk to human
health ind environmental resources. The RBCA process recognizes the variability in
complexitv. phvsical and chemical characteristics and risk to human health and
enviionmentai risources of sites and utilizes a tiered approach to match appropriate
assessments and remedial activities in consideration of morE cost-effective remedial action.

As required by the January 5, 1996 San Francisco Bay Region Water.Quality Co.ntrol
Board-memorindum, benz€ne risk based screening levels in the ASTM document will be
multiplied by a factor of 0.29.

IMPORTANT FACTORS TO RBCA EVALUATION

Si te

The site is zoned commercial, and is an operating automotive repair facility. It is unlikely
that the site will be developed for residential use. Thereforg commerciMndustrial criteria
will be used for RBCA evaluation of the site. There are no on-site basements or sub
surface spaces. The propcrty is almost completely covered with asphalt in the outdoor area
and a coicrete slab rindierlying the buildini. The former UST excavation gtound surface
consists of gravel, but thii area is used for vehicular parking only. Much of the work
conducted aI the site is out of doors. Occupancy consisls primarily of a maximum of two
people approximately eight hours per day, five days per week. Customer exposure is
bccasional and short rcrm (a few hours per year), The GSI model assumes 24 hour

Hoexter Consulting, Inc. 734 Torreya Court, Palo Alto, California 94303 (650) 494-?505
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occupancy,'6f the site. The 24 hour model may be corrected to reflect this reduced site
utilization. Direct contact of individuals widr the soil does not occur, altliough futue
conract of construction.ryqft:s, if a new facility is built, may occur. Based on these
factors, a cancer riskdf?trf9,ls co4sidered to be conservative, and will be used in the
evaluation. q /

\ .5
Off Site lO

The adjacent surrounding area is occupied by apanments and single family residences. The
two adjacent residences (Figure 2) are single story wood frame structures, which do not
have basements. One is located near surface grade, approximately 10 feet southeast of the
southeast property line. The other is raised on a perimeter footing, and is approximately 20
feet southwest of the southwest property line. A detached garage (Figure 2), used for
storage only, is located between this residence and the site. Prior to initiating the
evaluation, we will determine whether the building located near grade is on a concrete slab
or low, raised perimeter footing. Actual distances from the property line will also be
measured. The former residence is down gradient of dre site ("deeper" water bearing
zone); the second residence is lateral gradient from both the "shallow" and "deeper" zones.
Based on the residential use of these buildings, risk factors of 1 X 10-a and 10-6 will be
evaluated.

Ground Water Resources

The ASTM RBCA process uses cancer risk values of both 10-a and 10-6. To our
knowledge, there is no ground water utilization for drinking water in the site vicinity (see
well survey in March 23, 1994 Hoexter Consulting report), although one well used for
garden irrigation is located approximately 250 feet west of the site. According to the
property owner, this well is approximately 80 feet deep. We previously tested this weu for
gasoline and BTEX, and found it to be nondetect for these compounds. It is down
gradient of the "shallow" site ground water, but up gradient of the "deeper" ground water.
Based on the very low potential that known or undocumented wells are used for drinking
water, a risk factor of 104, as opposed to 10-6, will be employed for this category.

Ground Water Conditions

As discussed in previous repons, site Cxound water conditions are variable. An apparent
"perched" zone observed in wells completed to 2O feet (the "shallow zone") indicates a
ground water gradient direction to the northwest. A "deeper" zone observed in wells
completed to approximately 35 feet indicates gradient direction to the southeast. Ground
water levels in the wells recover over a period of many hours to days when purged;
therefore eround water flow is inferred to be verv slow.

Also as discussed, depth to glound water varies seasonally, with the depth of the well, and
from one pa$ of the$iJ$JMpo.tk[.* -G-f-o"uqd .y.pqef..datenre""auq|qlarized on Table I of

A. Thc "

Hydrogeologic site characteristics hav€ b€en determined for the site based on data generated
throughout the Bay Area for similar low yield sites with effective well recharge rates from
0.003 to 0.1 gallons per minute. An effective well recharge rate of 0.01 gallons per minute
has been selected for this site. Estimates of the hydraulic propefties for shallow,
unconfincd and semi-confined alluvial aquifer conditions provide a range of Transmisivity

Hocxter Consulaing , Inc. 734 Toneya Couft, Palo Alto, California 94303 (650) 494-2505
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values from 0.5 to 37 gpdft (gallons per dav per foot of saturated sedimenr) with Darcv
flow velocities ranging from 0.1 to 5 fudy (fbet per dav). Based on the site well rechare!
rates, a Trans[{iivity_of 3.0 gpd/ft and a Darcy Velociiy of 0.4 fvdy are currently plannEd
for use in the RBCA Tier Two analvsis.

Physical Parameters

As a pan o{ our most recent subsufac,e investig tion, we tested two soil samples for
organic,carbonrontent; wat€r content; bulk deniity; and porosity. The t€st results are
summarized on Table 4 of Appendix A. An average 6f these values'wir be employed in the
Tier Two analvsis.

Soil Contaminant Depth

Contaminant Levels

Analytical data are summarized in Tables 24,28 (soil), 3A, 38, 3C, and 3D (ground
water) of Aplpndi_$., B_ased on our investigations, contaminarion consists of'6il and
grease; gasoline.(TPH-G); purgeablc aromatic compounds (BTEX) and MTBE;
halogenated volatile compounds GqVOC), particularly pbE, TCE, and fiCn; and semi_
volat c organrc compounds, panicularly napthalene and phenanthrene. These compounds
have been dcrected in soil samples.from various locatioirs and in water samples fiom all
nine monitoring wells. The most elevated soil and ground water contaminanl levels have
been observed in the general vicinity ofthe service Suildine. panicularlv in the vicinirv of
well MW-l and MW-4, located within tlre former gasoline tjst bacldi[.

The following tables indicate the maximum and typical values of the various detected
compounds. They also indicate the values we cunin:rly plan to utilize for the on-site and
off-site RBCA evaluadons, based on the observations aird assumptions discussed above.

Compound

Gasoline
OiI\ & Grease

Benzene
Toluene
Elhylbenzene
Xylenes

0.17
0.t
0.51
2.2

J. f
, ,
8.3

1 .8
0.82

1.8
0.82

MTBE

PCE
TCE

J8&.CONTAMINANT VIM,

(Reported in parts per mi ion,,#qffih

Meximum Typical  On-Site
Dctect€d Value Detected Values RBCA Analysis

910
r5,000

2.4 ND _ 0.21
3.5 ND - 0.76
4.2 ND - 1.3
8.3 ND - 2.9

Off-Siae
RBCA Analysis

0.1 (f)

r.8
0.82

t{D (a) ND (a)

ND - 1.5
ND - 0.25

0.1 (r)

Hoexter Con$ulting, Inc. 734 Toneya Courr, palo Atto, Califomia 94303 (650) 4%-2505
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Compound

vcL
DCE (cis)
DCE (rnr)
DCA
DCB

Napthalene (c)
Phemnthrene (c)

Compound

Casoline
OiI\ & ftease

ND
0.031

I.ID
ND

1.7

Maximum
Detected Value

8/90-9/94

23,000,000
880,000

ND
ND
ND
ND

ND - 0.06

Maximum
(e)Detected Yalue (e)

l2l94-present

40-50,000
r1-190,000

On-Site
RBCA Anslysi6

1}l24l9'1;Pe.6

Off'Site
RBCA Attrlysis

0.1 (0
0.031
0.1 (f)
0.1 (f)
0.055

0.1 (D
0 .1 (0

Off-Site
RBCA Analysis

Maximum TYPical On'Site
D€t€cted Velue Detecieh Values Rf,CA Analysis

0.1 (0
0.031
0.1 (0
0.1 (f)
1.7

0.1 (0
0.1 (f)

CONTAMINANT VAffib'

Eeported in parts per billion, ppb or ug/cg)

22fr

n
110
13
&
2.4
4.9
3.9

400t)
5300
l?00
1700

4m

97
150
83

380
l0
l8
22

zzffi
t2

490

97
150
83

380
l0
l8
22

NN
t , t

B€nzerE
Toluene
Ethylbenzerc
Xylene,s

MIBE

PCE
TCE
vcl,
DCE (cis)
DCE (rns)
DCA
DCB

N4ftalerc(c)
Phenanthun (c)

35007400
320061,000
1900-28,m0
9400-13?,000

=

:

23004{n0
320G5300
140s1700
510&7100

1100
260
920
800

l100 (d)
6(O

Notes

(a) MTBE analyued in two samples o Y

O) PcEcTetsachldoelhanqtErchloroethene)
TCE (Tdchlmerttene)
VCL (Vinyl cttloide
DCE (cis) (cis 13 Dichloroethene)
DCE (trns) (trans 12 Dichloroethene)
DCA (I2 Dichlqoetlmne)
DCB (13-Dichlorobenzerc)

Hoe,(t€r Consulting, Inc. ?34 Toneya Courl Palo Alto, Califomia 94303 (650) 494-2505
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(c) Not tested for in soil.

(o No site margin data exbts; we have used 50 % of on-site values,
t-

(e) NoE that UE detecbd bvels of gasoline and r€tated components were higher between Augusq 1990
and September, 1994, than during the subsequent period. This may have been related to the
sampling method, which consisted of decanting the sample bailer from the top. This method
probably incorporated "floating producf', and is reFesentative of he upper two feet of the saturated
sedimenh. Subsequent samples (from Decernber, 1994) were obtained from the approximatd middle
of the water column, and slowly drained from the bailer bottom using a constricled flow tube. These
samples are morc rcFesenlativo of an 'average" value for the water column.

(0 These compouds were not detected in soil but r}€re present in water. Theefore, we have selected the
analytical reparting limits as contaminant levels.

The contaminant levels used for the evaluation will be based on the particular exposure
pathway and receptor. Thus, for example, the maximum regional dowi gradient vaiue for
benzene in ground water (MW-7 I,100 ppb) will be employed for vapor intrusion to off-
site buildings and for ground water ingestion, instead ofthe maximum detected site value
(MW-4, 4,000 ppb), located near the source area.

Maximum soil values, regardless of depth of th€ sample, will be used for on-site
evaluations. For halogenated volatile compounds, this selection will inject a degree of
conservativeness due to the relatively small number of analyses for these compounds.
Similarly, the highest values wilt be uied for the BTEX compounds, even though fie hrge
number of analyses indicates that maximum values are not representative of the
concentration of these compounds in the site soils. The maximum detected vdlue of
benzene, for example, was 2.4 ppm, obtained during the initial tank removal confirrration
rcsting (north tank). This value in our opinion is not considered m be representative of the
site as a whole, but has been utilized to maintain conservativeness in the evaluation.

Exposure Pathways

The following human health risk pathways will be considered:

* Dermal contact/ingestion of soil (on-site onty;."2 y/
- Soil leachirtpoGiiia o gtoond'water (use"on-sire vatues). /
* Soil gas volatilization to indoor/outdoor air (on and off-site). v/* Gas volatilization from water to indoor/outdoor air (on and off-site).r,/
* Ground water ingestion (off-site). Q* Construction worker exposure (on-sitelr,,'

PROJECT MANAGEMENT

and certified engineering geologist / hydrogeologist,

LIMITATIONS

The project will be managed by David F. Hoexter. Mr, Hoexter is a Califomia regisrered
geologist and certified engineering geologist, and registered environmental assess6r. The
evaluation will be conducted by Mr. Hocxter and by David C. Glick, Califomia registered

This work plan has been prepared according to generally accepred geologic and
environmental practices. No other warranty, either expressed or implied as to the methods,
results, conclusions or professional advice provided ii made. It shiuld be recognizdd thai

Hoexter Consulting, Inc. 734 Toneya Courr, Palo Alro, Califomia 94303 (650) 494-2505
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Very truly yours,

HOEXTER CONSULTING, INC.

rotuf ;ve.t

certain limitations are inherent in the evaluation of subsurface conditions, and that certain
congitions pay not be detected during an investigation of this type. If you wish to reduce
the level.of uncertainty associated with this studt, we should G contacted for additional
consultation.

The analysis, conclusions and recommendations contained in this reDort axe based on-site
conditions as they existed at the time of our investigation; revieri of previous repons
relevant to the site conditions; and laboratory results fr6m an outside analj'tical laboratory.
changes. in the information or data gaineb from any of these sourcef could result in
clanges in our conclusions or recommendations. If such changes do occur, we should be
advised so that we can review our report in light of those changes.

CLOSING

We trust this plan will satisfy your needs. Please call if you have any questions.

D.,->4.IJ-C^
David F. Hoexter, RG/CEC/REA
Principal Geologist

Attachments:

Figure I Location Map
Figure 2 Site Plan
Appendix A Analytical Test Data Sumnury Tables

#'R"\
lQa)voT+-_c+xiJrav*'+tf"'

CERTIFIED
fNGINEERINT
o^ .(S.-oogwp

Hoexter Consulting, Inc. 734 Torreya Coulr, palo Alr,o, California 94303 (650) 494_2505
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TABLE I

CROUND WATER ELEVATION

(A1l Measurements in Feet)

Reference
Elevation

Q)

Depth
to Waaer

37.0

DATA

Well Number
and Date of
Measurement

MW.r C'deep)

816Do
U28D2
4f2T92
arcpz
arrM
2t28194
919194
nn$194
4l1319s
lllLl95
318196
3t2s-26196
rcnp6
rl15D7
6t23M
1016197

Mw-2 ("deep")

211r/94
2n8/94
9/9M
12128194
4l13l95
ttlt19S
3/8196
3tz5-26196
LLnp6
rl15/97
6n3p7
r0t6p7

MW-3 ("shallow")

2lLtl94
2f28194
919194
12n494
4/13D5
rrlr19S
318196
3n5-26196
nnM
llt5p7

Table I continued following page

JO.v /

21.5
21.0
20.95
22.m
15.93 (3)
13.85 (4)
20.19
14.91
14.18
20.90
11.82
13.54
21.41
13.34
19.91
21.55

14.16 (3)
16.01 (4)
18.96
2t.42
19.69
2t.9r
14.56 (6)
10.84
18.41
10.07
I J . , /  J

1?.03

6.e7 (3)
7.74 (4J
9.68
8.15
8.05
7.82
5.69
6.91
9.51
o. lJ

R€lative
Ground

Water Elevation
(2t

15.5
16.0
16.05
14.8
21.07 (3)
23.15 (4)
16.81
22.O9
22.82
16.10
25.18
23.43
15.59
23.63
17.08
15.44

36.40

36.39

22.24 (3'
20.39 (4)
t7 .44
i4.98
16.7 |
14.49
21.84 (6)
Z).]J
17.98
26.32
zL.ol

19.37

29.9't (3)
2e.20 (4)
27 .26
28.79
28.89
?9.12
31.25
30.03
27.43
30.7 |

36.94



Table I continued

Well Number
and Date of
M€asurement

MW-3 (cont')

6ru97
t0l6197

Mw4 ("deep")

3n5-26t96
rofiD6
rlr5D7
6p3D7
r0l6p7

Mw.s ("deep")

3lzs-26p6
rcn196
ll15l97
6n3197
1016197

MW-6 ('shallow")

3n5-26D6
rcn/%
ur5p7
6tBp7
1016197

MW-? ('deep")

6n3D7
r0l6197

MW.8 ("shallow')

6rnp7
1016197

MW.9 ("shallow")

36.46

Reference
Elevation

(z)

36.94

36i7

) o . t  I

36A2

Depth
to Water

9.65
10.53

14.14
22.3r
13.78
20.90
?2.77

15.63
22.86
r7.33
21.91
L+.LO

8.52
12.82
7 .72
11.42
12.67

19.93
?1.43

RelatiYe
Ground

Water Elevation
(2 )

n.29
26Ar

22.32
14.15
22.68
15.57
13.60

21.14
13.91
19.44
14.86
12.5r

27 .90
23.60
28.70
25.00
t a 1 \

16.90
15.40

30.81
30.86

19.66
20.53

36.83

36.55

6n3t97
r0l6197

5.74
5.69

t'|.04
t9.17

36.70

Notes to Table I

0) N/A = not applicable.
@ Elevations from a survey conducted by Andreas Deak, California Licensed Land Suweyor, March 21,

1996, City of Oakland daturn.
(3) Well under pressurc when locking cap removed; water level may not have been stabilized.



(4)

(s)
Depft to water was measured over a 120 minute period; indicated depths appear to be stabilized
readings.
Surveyed elevations of wells MW I and MW-2 varied to 0.02 foot on March 21, 1996 suwey as
comparcd to February 11, 1994 survey; previously calculated measurements of elevation have not
been modified to reflect the new survey daia. Similar slight survey differences on June 20, 1997
have mt been corrected"
Wetl not stabilized (water level rising).



TABLE 2A

SOIL

SUMMARY OF ANALYTICAL TEST RESULTS .
PETROLEUM HYDROCARBONS

(R€sults reponed in parts per milion, mg/kC) (l) (2)

Sam p le TPH.
Gasol ine Benzene Toluene

Initial UST R€movat Confirmation Testins

Ethyl -
Benzene

0.480
0.810

Xylenes
Oil and
Grease HVOC

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

Gasoline USTs

South tank n I\,lD
South tank ND ND
Center tank n ND
North tank ND 0.068

2t 2.4

ND
ND
0.031
ND
2.9

0.510
0.400

ND
ND
0.200
ND
t .7

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

ND
ND
ND
ND
0.320

Waste Oil UST

INA
2NA

0.093
0.160

Previous Kf,ldyeer fnyestigaaion

E B -  I

16.0
21.0
26.0

EB.2

10.0
16.0

EB-3

10.0
16.0

Table continued following page

htA
NA
NA

NA
NA

0.5
){,,

NA
NA

NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

t .7

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

4,2M
ND

NA
NA

NA NA
NA NA

2,800
150



Table 2A continuexl

Sample TPH- Ethyl -
Gasol ine Benzene Tolu€ne Benzene

Waste Oil Tank Overexcavation Confirmation Testing

Oil and
Grease HVOC

I (south side) 190 ND

2 (west side) ND ND

3 (easrside) 4.4 ND

ND

ND

ND

ND

J . )

ND

ND

0.58

ND

0.0083

0.0091

l . J

t .2

0.044

Xylencs

1 .3

ND

0.021

0.021

ND

2.5

0.094
1,000

15,0002700 NA
9,800
1,2m.l6r NA
890
11,000/K0o NA
7,500
4101250 NA
230
5,5001670 NA
3,700
3,500/680 NA
2,200
1,500110

4 (north side) 12

5 (west floor) n0

6 (eastfloor) ?AA

Stockpile 11

0.0042

ND

ND

0.0031

Initial Hoexter Investigation

April, 1996 Hoexter Investigation

MW-2

10.5-11.0 910
16.0-16.5 ND
20.5-21.0
25.5-26.0 (3) ND

MW-3

10.5-11.0 ND
20.5-21.0 1.2

EB-4

7.5-8.0
14.5- 15.0

EB-5

3.5-4.0
7.5-8.0
12.5- 13.0120
18.0-18.5
19.s-20.0 (3)

EB-7

9.0-9.5

6 .1
ND

ND

I,,{D

ND

ND

I{D
ND

ND

ND
ND
0.84

0.015

ND ND
I3O ND
ND ND

4.5 0.025

ND
0.17

o.76
0.022

ND

0.020
o.u7

ND
0.085ND

NA
NA

NA

NA
NA

38
ND

ND

ND
NA

NA
NA

NA
NA
NA

'uo

ND
NA

620

8.3
0.82

ND
l - J

NA

0.078

ND
NA

?.9

ND
ND

3OO ND
63 ND

3.3
ND

ND
0.55
1.4

0.028

820 ND
3600 Det (5)

I4.0.14.5ND ND ND
20.0-20.5
23.0-23.5 (3) 130 ND

Table continued following page

ND
ND

0.38

NDND ND
ND

1.9

Det (5)

NA

ND



Table 2A continued

Sample TPH.
Gasoline MTBE Benzene

MW-4

16.0-16.5 13 NA 0.038
?6.0-?6.5
3r,0-31.5 (3) 68 NA 0.2r
36.0-36.5 5.4 NA ND

MW.5

I L0- 11.5 9.7 NA ND
21,0-21.5 ND NA ND
21.0-21.5
3s.5-36.0 (3) NA NA NA

MW-6

I1.0.11.5
16.0-16.5 (3) l0 NA 0.037

June, 1997 Hoexter Inv€stigation

MW-7

9.0-9.5 ND ND ND

MW.8

9.0-9.5 7t ND 0.095

Not€s to Table 2A

(l) ND = nondet€ct
(2) NA = not applicable
(3) Compoaite
(4) Chromatogrnm pattem$/commentj

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

fietected se€ Table 2B
TOCA.{otor Oil

ND ND ND

0.087 0.13

ND NA

ND Det (5)

0.28 uW De. (5)

Toluene

0.015

0.092
0.008

0.019
ND

NA

Ethyl-
Benzene Xyl€nes

ND O.A3

0.15 0.39
0.015 0.011

Oil and
Grease HYOC

NA NA

190 NA
NA NA

ND 0.038 NA NA
ND ND NA NA

NA NA ND NA

0.033 0.18 0.46

(5)
(6)



TABLE 28

SOIL

SUMMARY OF ANALYTICAL TEST RESULTS .
IIALOGEHI,TED VOLATILE ORGANIC ColfIPOUtrDS

(Results reporred in parrs per dlliar, rng/kg) (l) (2)

SanpIe

EB.4

7.5-8.0
14.5-r5.0

EB.5

18.0-18.5
l9.s-20.0 (3)

EA-7

20.0-20.5
23.0-23.5 (3)

MW-7

9.0-9.5

MW-8

9.0-9.5

CA l 1 2
DCB

trns 1,2
DCE

ND I{D ND ND ND I{D
ND 1.7 ND ND ND t{D

ND ND ND

ND ND

ND ND ND ND ND

ND 0.055 ND 0.031 ND

lr2 cis 1r2
D C A  D C E

Chloroethane
12 Dichlorobenzene
l2 Dichloroethane
cis I ,2 Dchloroethene
trans 12 Dichloroethene
1,2 Dichloropropane
Tetrachlor€thene (perchloroethene)
Tricl oroethene
Vinyl chloride

l 12
DCP

PCE TCE YCL

ND

ND

ND ND ND

ND ND

ND

1.5

0.0081 I.{D

ND ND ND
1.8 0.82 ND

0.52NDND

NDND

ND

0.22 NDND

Noaes ao Table 28

(1) ND = nondetect
(2) NA = not applicable
(3) Composite
(4) Abbreviations as follows:

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



TABLE 3A

GROUND ItrAfER

SUMMARY OF ANALYTICAL TEST RESULTS -
PETROLEUM HYDROCARBONS

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

Well and
Date

Tolu€ne Etbyl -
Benzene

Xy lenes oit &
Grease

Hvoc (7)

7,6N
7,500 (s)
440,000 (6)
N/A
120,000 (6)
16,000 (6)
880,000 (6)
83,000 (6)
50,000 (5)
52,000 (5)
46,000 (5) (7)
11,000 (5) (7)
110,000 (5) (7)
190,000 (5) (7)
1s0,000 (5x7)

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

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

TPH MTBE Benzene
Gasoline

Mw-r (.'decp)

81680{2' s4,000
rlzS/92 2,000,000
4npzgt 500,000
4fnry2g') 175,000
8lrol92 170,000
2lru94 1,800,000
919t94 23,000,000
l2n8l94 55,000
4lt3/95 45,000
lllll9' ,+4,OOO
3f25M 45,000
1018196 55,000
1116t97 48,000
6n3197 40,000
rcn91 4s,000

Mw.2 C'deep)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
490
310

ND<100
ND<680

NA
NA
NA
NA
NA
NA
4 l
t2
l0

ND<35

3,500
7 400
3,400
4200
42M

ND
56,000
3J00
2,800
2,600
3,000
3,300
2,600
2,300
2,5W

89
100
280

9.9
470

1.9
4 l
12
4.5

ND
l0
7.8
2.9
4.4
4.0

l,{D
2.8

ND
ND

3,200
17,000
6,400
4400
4,200
5,100

61,000
5,300
3,400
3,400
4,100
4,500
3,200
3,500
3,600

1,900
28,000
10,000
3200
3,300
5,200
9,100
1,400
1,200
I,400
lSoo
r,7ffi
1,300
1,500
1,700

9,400
120,000
45,000
14,600
15,900
23,gffi

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

MW-3 ("shallow")

2lru94
919194
nnag4
4t13195
Lrlrl95
3nsp6
L0/8196
1116197
6n3197
rcnp7

211L/94
e/9/94
nn8t94
4lt3t9s
tr/r/9s
3t25196
LO/8/96
u16197
6/23197
rcnD7

130
1,000

330
1300
100

4500
7lo
330
280
320

ND
7r0

2,300
1,?00
1,100
2,300

160
1,800

ND
ND

1.1
ND

3.8
6.9

ND
57
0.54
) A
0.69

ND

ND
ND
ND
ND
ND

0.96
0.5
0.68

ND
ND

)-r
ND

5.4
JJ

ND
220

1.0
I . J

IlD
ND

7.3
6.9

23
ND
280

1.0
9.9

I J

ND

ND
J . f ,

I J

22
65
0.77

66
ND
ND

ND
ND
130
o l
27

t20
1.?

48
ND
ND

NA
NA
NA
NA
NA
NA
ND

7 . 1
ND
ND

Table continued following page



Table 3A continued

Well and
Date

TPH MTBE Betrzene
Gasol ine

Mw4 Cdf€p')

3126196
IOED6
tlt6D7
623197
rcrug1

Mw-s (''deep)

3n6t96
rot8196
rl16197
6n3p7
rcnP7

3126/96
rols/96
r/rsM
6n3p7
rcilg7

Mw-7 (deep)

6n3D7
rcn197

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

1,200
6,700
3,000

12,000
10,000

9,900
r,300
6,500
3,100

960

l.IA
190
90

150
ND<480

NA

220
100

ND<74

4,000
3,900
lBoo
2300
1800

1,000
t20
570
410
78

150
ta

65
l6

J..t

t .4
ND

720
4.0

630
140

5.8

7 l
3 l
2.5

20
l8

83
410
190
920
530

40
JJ

21
20
14

8.2
92
68

r70
62

43
2m
150
410
310

NA
l,l0
84

160
85

Toluene Ethyl -
Benzene

470
1.4

170
l l 0

1.8

.1. )

ND

1,500
1900

Xy len€s oit &
Grease

Hvoc (7)

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

7,500 (5) (7)

NA

100
40
n

14

MW-6 ('shallow")

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

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

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

280
350

340
880

8,700 ND40
7,500 ND<310

9s0
1100

5m
?80

zffi
86

380 ND (s) (7)
lsO ND (5) (7)

MW-8 ("shallow")

6rxl97 610
rcrug7 no

MW.9 ("shallow')

6n3197
rcnD7

32,000 250
33,000 ND<690

5.9
ND

t <

6.9
2.4

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

EB-4 ('grab' gw sample)

318/96 15,000

MCL NA

Notes on following page

1,300

7N

4,300
4700

590

1750150



Notes to Table 3.{

(l) ND - non-derecB N/A - not applicable
(2) Kaldveer Associates reporL September, 1990
(3) Sequoia Analytic€l Laboraory
(4) Applied Remediation Laboratory
(5) Gravinenic Method
(6) Intsarcd Meihod
(7) HVOC detected; see Table 3B



TABLE 38

GROUND WATER

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

(Resula reported in parts per Lillial- uCD $ Q)

1,2 1,2 cis 1,2 trns 1,2 1,2 PCE
DCB DCA DCE DCE DCP

Wel l  CA
and Daa€

MW-r ("deep")

ND<5 7 .2 5.3
ND<20 ND<20 ND<20

NA NA NA
ND<z l0 4.r

3.5 7.4 2.2

ND<5 ND<5
ND<20 ND<20

NA NA
ND<2 5.0
ND<2 ND<3

1.0 ND<0.5
l.l ND<0.5

NA NA
0.86 ND<0.5
1.2 ND<0.5

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

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

ND<8 38
ND<15 52

NA NA
ND<3 ll
ND<8 ND<12

7.8 25
ND4.0 26

NA NA
23 54
9.5 68

't ', fl ot

6.6 ND<0.5
NA NA

9.6 ND<0.5
15 ND<0.5

TCE VCL

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

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

3125D6
r0l8196
ur6p7
6n3D7
rcfl97

ND<5
ND<20

NA
) .  I

3.8

ND<0.5
ND<0.5

NA
ND<0.5
ND<O.5

82
45

NA
130
82

MW-2 fde€p)

3l2s96 ND<0.5
r0/8D6 ND<0.5
u16197 NA
6n3D7 NDd.s
rcn D7 ND<0.5

MW-3 ("shallow")

3r25M
r018196
Ll16197
6123197
rofll97

MW-4 C'deep)

3126196 ND<8
1018196 ND<15
u|6p7 NA
6123197 (s) 3.6
LOnpT ND<8

MW-s C'deep')

3126/96 r.4
10/8/96 ND<2.5
r/r6p7 NA
6t23te7 (s) 2.0
LOqM 1.9

Continued following page

8.7 l1
15 9.6

NA NA
9.7 8.0

18 1l

ND<0.5 ND<0.5 0.56 L.Z ND<0.5
ND<0,5 ND<0.5 t.l 0.87 ND<0.5

NA NA NA NA NA
ND<0.5 ND<0.5 0.54 A.76 ND<0.5
ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5

ND<0.5
ND<o.5

NA
ND<O.5
ND<o.5

ND<O.5
ND<z,5

NA
2.1

ND<8 300
4.9 320

NA NA
5.3 yO

ND<8 380

150 44
130 60
NA NA
110 83
56 56

22
22

NA
? l
20

9.2
ND<15

NA
10
9.9

2.1 6.2 ND<0.5
4 .9 4 .4 ND<2.5

NA NA NA
2.0 7,2 0.71
2.8 3.4 ND<0.5

ND<0.5 ND<0.5
ND<2.5 ND<2.5

NA NA
ND<0.5 ND<0.5
NDd.s ND<0.5

ND<0.5 10
ND<2.5 9.4

NA NA
ND<0.5 13
ND<0.5 l0



Table 38 continued

W€Il  CA
and Date

MI[-6 ("shallow')

3n6196 ND<0.5
1018196 ND<0.5
1116197 l.IA
6rBp7 ND<0.5
nnp7 ND<0.5

Mw-7 ('deep)

6n3197
rcn197

MW-8 ("shallow")

6rnq ND<l
nnp1 ND<0.5

MW-9 (shallow")

6l23le7 (S' ND<r
l0tl97 (6) ND<0.5

EB-4 Grab)

3/8.196

MCL

Notes to Table 38

(1) ND = n6,n4stec1
(2) NA = not applicable
(3) Composite
(4) Abbreviations as follows:

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

1 ,2  l , z
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<z

ND<1
ND<0.5

ND<1
2.1

cis 1r2
DCE

trns 1,2
DCE

l 1 2
DCP

1.9
ND<0.5

NA
ND<0.5
ND<0.5

PCE TCE vcL

15 ND<0.5
9.9 ND<0.5

NA NA
l0 ND<0.5
7 .9 ND<0.5

0.77
ND<0.5

NA
ND<0.5
ND<O.5

0.57
NA

0.63
0.82

ND<O.5
ND<0.5

NA
0.50

ND<0.5

1.2
2.48.5

0.93
ND<2

n 100
30 27

&
l6

5.4
l.l

ND r.{D 130 340

10575

t a

o

ND ND

NA 600

ND<0,5
ND4

9.8
38

r7 1.5
lr0 ND4

2.t
1.6

ND

u.)

Chloroettrano
l2 Dichlorobenzene
12 Dicl oroethane
cis 1,2 Dichloroethene

ND<I
.ND<0.5

ND<l 3.5
0.7 ND<z

I,2 DCP
PCE
TCE
VCL

ND<1
ND<o.5

1.4 ND<l
0.53 2.7

ND

0.5

1 B Dichloropropane
Terachloroethene (perchloroeth
trichlmoethene
vinyl chlori<le

2 l

ND<I
ND<0.5

ND<I
ND<O.5

trans l2 DCE hans l2 Dichlorcethene
(5) 6ttsD7 ad.ditonetr &t€ctions:

MW4, 4.8 ppb 1 ,4-Diclrlorobenzene
MW-5, 0.53 ppb l,4-Dichlorobenzeno
MW-9 2.1 ppb ctilaoform (tetrachlorumelhane)

(6) l0fi97 additional det€ctions:
MW-9, 0.65 chloroform (tefact orometlEne)



TABLE 3C

GROUND WATER

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

(Results reported in parrs per Dillicl' u&/l) (l) (Z) (3)

We l l
8nd Date

Mw-r C'deep)

6n3t97
rwDT

MCL

Notes ao Table 3C

(l) ND = p6n-de1pa1
(2) NA = not applicabte
(3) Detected compounds only

Phenanthrene Naphthalene

2200
810

NA

t2
ND<100

NA



TABLE 3D

GROUND WATER

SUMMARY OF ANALYTICAL TEST RESULTS -
ADDITIONAL CHEMICAL PARAMETERS

(Results reported in patls Wr mi ian, mgll) (1)

Well and
Date

MW.f C'deep)
r0t8196
u16197
6T8D7
rcnM

Mw-2 ("deep')
ro18196
1l16l97
6n3p7
rcnp7

MW-3 ("shallow")
r0t8D6
tl16197
6p3M
rcnp7
MW-4 ('deep')
10ft196
rl16197
6t23197
rcnp7

MW-5 C'deep)
ro18196
1lL6l97
6rn/97
nnN

MW-6 ("shallow")
10/8/96
1116197
6n3197
rcnD7
MW-7 (deep)

6n3M
rcnM

Dissolved
Oxygen

1,5
t.4

NA
NA

5.4
NA
NA

Ferrous
Iron

ND
0.75

NA
NA

Nitrate Sul fate

ND
ND
NA
NA

25
NA
NA

5
5

NA
NA

ND
)

NA
NA

8

NA
NA

6
8

NA
NA

NA
NA

ND
ND
NA
NA

3
NA
NA

ND
I.ID
NA
NA

ND
ND
NA
NA

I\D
I.{D
NA
NA

ND
ND
NA
NA

NA
NA

I{D
J . O

NA
NA

ND
0.28

NA
NA

ND
ND
NA
NA

ND
0.38

NA
NA

ND
0.28

NA
NA

NA
NA

3.8
5.2

NA
NA

2.8
3.4

NA
NA

3.0
4 . 7

NA
NA

2.7

NA
NA

NA
NA

Continued following page



Table 38 continued

Well and
Date

MW-8 ("shallow')
6123p7
nnDT
MW-9 ("shallow")

6123197
rcnB7

Notes to Table 3D

(l) ND = nondetect
(2) NA = not applicable

Di6solved
Oxygen

tr'errous
Iron

Nitrate Sulfate

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA



S(n{MARY

Orgsnic
Carbon

(%)

TABLE 4

SOIL

OF PHYSICAL TEST

(Units as indicated)

Water
Cotrtent

(%)

RESULTS

Sam ple Bulk
Density
(pcD (1)

Porosity
(%)

MW-7

8.0-8.5

MW.9

8.0-8.5

Averag€

Two samples

Notes

(1) pcf = pounds per cubic foot

2.1

18.3

15.6

r7 .0

113.3

118.5

I15.9

33.8

30.0

31.9


