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A KLEINFELDER

RISK REVIEW

HARSCH INVESTMENT CORP.
SOUTH SHORE SHOPPING CENTER
ALAMEDA, CALIFORNIA

INTRODUCTION

Kleinfelder, Inc. (Kleinfelder) is pleased to submit this report, on behalf of Harsch
Investment Corp. (Harsch), in response to the letter dated April 26, 1996 from Ms.
Madhulla Logan, Alameda County Health Care Services Agency (ACHA) to Mr. Greg
Baum of Harsch, and Mr. Murray Stevens of Kamur Industries, Inc. (Kamur) regarding
‘South Shore Shopping Center, located at Park Street and Shore Line Drive, Alameda,
California.” The letter specifies two actions for the above-referenced property.

This report is restricted to the first action item in the letter from Ms. Logan, and addresses
only solvents and hydrocarbons detected in monitoring wells located in the south/south
west half of the referenced property, in particular, monitoring well MW-7B. This report
does not address the second action item regarding petroleum hydrocarbons detected in

monitoring wells in the north/north east half of the site, especially monitoring well MW-
Specifically, this report presents:

LV ¢ Data fiom a recent investigation of soil at the location of monitoring well MW-7B;
e Results of an ecological risk assessment for soivents; and
e Results of a human health risk assessment for solvents and hydrocarbons.

This report is organized into several sections and appendices. The first section, ‘Hazard
Identification,” provides background information, analytical data for solvents and
hydrocarbons, and historical activities addressing soil and groundwater conditions. Data
from monitoring wells for the south/south west half of the site are summarized, including
newly developed data from a recent Geoprobe™ adjacent to monitoring well MW-7B.
Next, the potential for ecological risks to receptors in San Francisco Bay are addressed in
the “Ecological Risk Assessment” section. Potential human health risks are addressed in
the ‘Human Health Risk Assessment” section, and, finally, a summary and
recommendations are provided.

Hazard Identification
Background
Historically, constituents of concern at the South Shore Shopping Center were released to

the subsurface environment from three commercial sources 1) a Texaco service station, 2)
a dry cleaner, and 3) a car wash The Texaco service station and the dry cleaner have
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Comparison With Texaco Ecological Risk Assessment

Generally, the levels of chlorinated organics in all perimeter monitoring wells is similar to
the levels of chiorinated organics in monitoring well MW-22. Since risks estimated based
on the constituents in monitoring well MW-22 were several orders of magnitude below
levels that would require additional investigation (i.c., a conservative ecorisk model
showed de minimus risks), a similar conclusion is likely for the rest of the perimeter
monitoring wells.

Comparison with San Francisco International Airport Cleanup Objectives

Table 3 provides the comparison of monitoring well data with the cleanup objectives
established at the San Francisco International Airport for the protection of salt water,
ecological receptors. These Tier 1 objectives were developed by the Regional Water
Quality Control Board (RWQCB) using U.S. Environmental Protection Agency (U.S.
EPA) ambient water quality criteria documents, California Water Quality Objectives for
Saltwater Aquatic Life, and San Francisco Bay Region Basin Plan Shallow Water Effluent
Limitation for Marine Water. The lowest values were selected from these documents to
provide conservative Tier 1 objectives.

The RWQCB established five remediation management zones at the San Francisco Airport
site for distinguishing different soil and groundwater cleanup objectives. The Salt Water
Ecological Protection Remediation Management Zone (RMZ) was defined as an area
between the mean high tide line and extending landward for a distance of 300 feet in areas
within sensitive estuarine habitats. The RMZ Tier 1 objectives were developed for the
protection of saltwater flora and fauna subjects ‘Such that there is no acute or significant
chronic toxicity affecting the species inhabiting the San Francisco Bay and sensitive and
critical estuarine waters and wetlands.

The shoreline in Alameda along Shore Line Drive adjacent to the South Shore Shopping
Center is a public beach, and is not indicated as a sensitive and/or critical habitat for San
Francisco Bay area flora and/or fauna subjects. There is a bird sanctuary farther east
along Shore Line Drive. However, evidence from monitoring well MW-22 (see Table 3)
indicates that constituents are not migrating in that direction.

At the subject site, perimeter wells were placed around the former dry cleaners to
determine if solvents were migrating toward the shoreline. As shown in Table 3, over 6
years of monitoring indicate that migration is not occurring from the source area
(monitoring well MW-7/7B) to an intermediate monitoring point (MW-8), and then to the
perimeter monitoring wells (MWs-14, 22, 15, 16, 17, 18) Furthermore, only one data
point from the perimeter wells exceeds the Tier | value (PCE in monitoring well MW-14)
However, between monitoring well MW-14 and the shore are monitoring wells MW-13
and MW-22_ in which PCE has not been detected
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been closed and their facilities removed from the site; the car wash has been relocated on
the site.

This report focuses on the former dry cleaner, the location of which is now occupied by an
asphalt covered parking lot. The former dry cleaner is responsible for past releases of dry
cleaning solvents, particularly tetrachloroethylene (also called perchloroethylene, or PCE).
When the dry cleaner was removed, the underlying soil containing solvents was excavated.
Before the parking lot was constructed, the excavation was filled with clean soil, which
resulted in verbally-communicated ACHA closure for the site.

Despite soil closure, solvents remain in the groundwater. Six years of monitoring on site
and at perimeter monitoring wells has demonstrated that the solvents are apparently not
migrating from the site, and may be slowly degrading ir situ. In addition to solvents,
petroleumn hydrocarbons from neighboring sources have mingled with the groundwater
beneath the former dry cleaner. Therefore, this risk assessment addresses both solvents
and hydrocarbons.

Recent Investigation

At a meeting held April 24, 1996, at the South Shore Shopping Center between interested
parties, Ms. Logan expressed concern that hydrocarbons had been detected at depth in-
monitoring well MW-7B, and requested an additional investigation of the shallow
interface of the groundwater with the vadose zone. (Since gasoline is generally expected
to be found at the ‘top” of a groundwater aquifer, the investigation was to ensure that
gasoline had neither been missed during historical sampling events nor migrated on-site
since monitoring well MW-7B was re-screened deeper in the aquifer.) In response to Ms.
Logan’s request, Harsch asked Kleinfelder to complete the requested investigation.

On May 21, 1996, Kleinfelder performed a limited investigation at the subject site. The
investigation was performed in the Lyon’s Restaurant parking lot located at the comer of
Shoreline Drive and Park Avenue. ‘

A groundwater sample was obtained using a Geoprobe™ operated by Gregg Drilling and
Testing, Inc., under the observations of a Kleinfelder representative. The sample site was
located in a planter box approximately ten feet northwest of monitoring well MW-7B.
Prior to drilling, the depth to groundwater in monitoring well MW-7B was measured and
recorded to indicate the expected groundwater elevation. The boring was advanced to a
total depth of eight feet; groundwater was encountered at approximately five-and-a-half
feet below ground surface (bgs) After the groundwater sample was coliected, the boring
was backfilled with cement grout

The groundwater sample was retrieved using a stainless steel bailer and was decanted into

40 milliliter bottles provided by the laboratory The sample bottles were properly capped,
labeled and placed in an ice cooled chest The samples were transported under chain-of-
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custody control to McCampbell Analytical, a laboratory certified by the State of California
to perform the requested analysis.

The sample was analyzed by U.S. Environmental Protection Agency (EPA) Method 8015
modified for total petroleum hydrocarbons quantified as gasoline (TPH-g) and benzene,
toluene, ethylbenzene, and xylene (BTEX).

TPH-g and BTEX were not detected in the sample. A copy of the laboratory data sheet is
included in Appendix 1.

Data Summary

This report covers the south/south west half of the property. As shown in Plate 1, this {
includes monitoring wells MW-2, MW-3, MW-5B, MW-7B, MW-8, MW-9, MW- 11, |
MW-14, MW-15, MW-16, MW-17, MW-18, MW-19, MW-20, MW-21, and MW-22, \
and excludes monitoring wells MW-10, MW-12, MW-23, MW-24, and MW-25_ |
Appendix 2 provides a compilammm
referenced wells.

Table 1 provides the maximum detected values for chemicals of potential concern in the
monitoring wells in the south/south west half of the site. Notably for the solvents, the
relatively higher concentrations found near the source (as in monitoring well MW-7B)
appear to fall off dramatically with distance from the source. Concentrations in
monitoring well MW-8 are lower than concentrations in MW-7B; all perimeter monitoring
welis are substantially lower than either monitoring wells MW-7 or MW-38.

10.3003-01'003(CRISEVS3) ks 2 Copvright 1956 Klemfeider, Inc
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Table 1: Maximum Detected Concentrations in Monitoring Wells
Located in the South/Southwest Half of the South Shore Property

Maximum
Monitoring Detected

Chemical Well Date Values (ug/L)
Benzene MW-5B Apr-91 1,300
Toluene MW-5B Apr-91 45
Ethylbenzene MW-5B Apr-81 370
Xylenes MW-5B | Apr-81 100
1,2-dichloroethane (1,2-DCA) MW-22 Feb-93 22
1,1-dichloroethylene (1,1-DCE) MW-7B Apr-94 58
cis-1,2-dichloroethylene (cis-1,2-DCE) MW-7B | Nov-95 1,200
trans-1,2-dichloroethylene (trans-1,2-DCE) | MW-20 Apr-94 58
dichloroethylene ("DCE"* MW-7B Nov-90 440
tetrachloroethylene (PCE) MW-7B Jul-91 7,800
trichloroethylene (TCE) MW-7B | Nov-95 1,200
Chloroform MW-16 Apr-94 6.10 i
1,1,2-trichloroethane (1,1,2-TCA) MW-7B Jul-91 0.8 /”'
Bromoform MW-7B Jul-91 1.7 "
Chlorobenzene MW-7B Apr-94 31

1g/L = micrograms per liter

A"DCE" indicates 1,2-DCE that was not characterized
for the cis and trans isomers.

Solvents are primarily represented by PCE and TCE. Although other solvents have been '
dJetected, only PCEand TCE have been consistently detected. These constituents are also
present at relatively higher concentrations than the others. Concentrations of PCE and '
TCE in monitoring wells MW-7/7B are provided in Table 2.

Table 2: PCE and TCE in Monitoring Wells 7/7B (ug/L) U

Chemical| Nov-90 { Apr-91| Jul-91| Feb-93 | Apr-94 [ Oct-94 | Feb-95 | May-95 | Nov-95 N
PCE| 1900f 1600| 7800 5800 150 NJA | N/A | N/A 2100 ’
TCE 520 200] 660} 540 12{ N/A { N/A | N/A 1200

N/A = Not Analyzed

AN

LIEEN
: s

Pathway Screening

The pathway screening process summarized in this section was discussed at the meeting
held on April 24, 1996, and consensus was established concerning the following points:

« Soil containing solvents was removed and replaced, and the site closed with regard to

soil contamination Therefore, there are no exposure pathways for direct contact with
soil by ecological or human receptors
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o Groundwater pathways that typically produce ‘high risk” exposures—such as direct
contact and ingestion pathways—are not complete at this site. Therefore, the site is
expected to be a relatively “low risk” site for groundwater.

e The only reasonably complete pathway for ecological exposure is via groundwater
transport and emission into San Francisco Bay. Participants in the April 24 meeting
discussed the fact that concentrations of solvents in perimeter monitoring wells are
comparable to concentrations in monitoring well MW-22. The data from monitoring
well MW-22 were used by Texaco to demonstrate that risks to ecological receptors in
San Francisco Bay are negligible. This report updates and confirms those findings.

¢ The only reasonably complete pathway for human exposure to chlorinated organics
from the former dry cleaning site and hydrocarbons from gasoline is inhalation of
vapors emitted from groundwater and transported through the soil to the surface,
where it must penetrate the asphalt surface of the parking lot.

e The ASTM ‘Risk-Based Corrective Action” (RBCA) standard guide serves as 2
reasonable starting point for screening potential human health risks. Note: Even
though the RBCA standard is specified for petroleum sites, its use herein was extended
from the benzene application to include the solvents. RBCA has been applied to other
solvent sites (Lynn Spence, personal communication).

¢ For preliminary screening, RBCA has two models that estimate emissions from
groundwater through the vadose zone and into the air. One model estimates emissions
through a bare soil surface into “butdoor” air, where a ‘box” model is used to disperse
chemicals in the breathing zone. The other model estimates emissions through a
building foundation into “indoor” air. Since the subject site has an asphalt parking lot
between the vadose zone and the ‘butdoor” air, neither RBCA model is ideal for the
problem. However, for preliminary screening, the first model is applied, understanding
that omitting the barrier created by the asphalt surface makes this application
extremely conservative.

The results of this pathway screening exercise were used to evaluate ecological and human
health risks as described below.

Ecological Risks

The potential for adverse ecological risks at the site appear to be small. This conclusion is
based on two comparisons 1) a comparison of all perimeter monitoring wells with the
well (monitoring well MW-22) used in Texaco’s ecclogical risk assessment, and 2) a
comparison of monitoring well data with cleanup objectives used at the San Francisco
International Airport for protection of salt water, ecological receptors

10-3003-01/003(CRSSE083) ks 5 Copymight 1996 Klemnfelder, Inc
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Monitoring wells MW-7B and MW-8 are located approximately 300 feet and 225 feet
from the mean high tide level, respectively. This places monitoring well MW-7B at the
limit of the RMZ established for the San Francisco Airport, and monitoring weil MW-8
within the zone. Nevertheless, the conservative derivation of the Tier 1 cleanup objectives
for the San Francisco Airport, as well as the attenuation factors evident at the South Shore
Center (including the stability of the plume), indicate that the surveyed concentrations do
not represent a threat 1o the flora and fauna of the adjacent Bay.
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- Maximum Detected Values (pg/L.) in Indicated Well
- Source | Intermediate | ] Ecological
o Well Weli Perimeter Wells Tier 1
Chemical /B, 8 MW-14 ] MW-22 | MW-15 | MW-16 | MW-17 | MW-18 | (pe/l)
Benrene « 190 / 92 2.9 ND ND ND ND ND 71
Tolucne ND ND 0.8 ND ND ND ND ND 5,000
Ethylbensene ND ND 34 ND ND ND ND ND 43
Xylenes 27 ND 15 ND ND ND ND ND 2,200
1,2-DCA ND ND 9.7 22 ND ND ND ND 99
1,1-DCE 58 ND 0.5 ND ND NA NA ND 3.2
c15-1,2-DCE 1,200 44 ND ND NA ND ND NA 3
trans-1.2-DCE 13 23 ND ND ND ND NI ND 3
"DCE" 440 11 ND ND NA ND ND ND 0.3,
PCE 7,300 T0 16 ND ND ND 2.4 1.4 7
TCE 1,200 57 0.4 ND ND ND ND ND 81
Chloreform ND ND NA 0.65 NA 6.1 4 NA 470
1,1.2-TCA 0.8 ND ND NA NA NA NA NA 42
Iromoforin 1.7 ND ND NA NA NA NA NA na.
Chlorobensene 31 ND ND ND ND ND ND ND n.a.
~__ I"RBCA Tier 1 concentrations at the 10° risk level.
~_ |°RBCA Tier 1 concentrations at the 10” risk level.
I
o n.a. = Not Available
- ND = Noi Detected
L o NA = Not Analyzed
X\ 4 .
v \\‘“5 R Mg 0 iota o 190 o b (f\ hul o O
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RISK-BASED SCREENING LEVELS FOR HUMAN HEALTH RISK ASSESSMENT

Development of Risk-Based Screening Levels

Chemical-specific risk-based screening levels (RBSLs) were developed using the equations
provided in ASTM’s Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites (ASTM, 1995). Consistent with the pathway screening summary provided above,
RBSLs were derived using the equations and parameters provided in Tables X2.2, and X2.4-
X2.7, for the “groundwater to ambient (outdoor) vapors” pathway.

Table 3 provides the values calculated for chemicals of concern at the site. RBSLs were
calculated at two risk management thresholds: 1) 1x105 and 2) 1x10™. These values represent
probabilities that an individual exposed to a givei chémical Znider the specified assumptions might
develop cancer due to that exposure. The RBCA Tier 1 assumptions are quite conservative; that
is, it is quite unlikely that any individual will experience the exposure conditions specified by the
assumpt] The first threshold is routinely applied by ACHA to sites characterized by
commercial land use. The second threshold is the upper value of the range between 1x 10° and
1x10™ within which the U.S. EPA specifies a need to consider risk management (i.e., risks less
Than T<10° are considered de minimus, risks greater than 1x10™ almost invariably require action).
Complete derivation of the RBSLs is provided in Appendix 3.

Risk Screening

Table 3 compares the maximum detected values against the RBSLs. For every chemical except
PCE, the maximum detected values were 1ess than the chemical-specific RBSLs. Based on_the

Conservative assumptions built into the RBSL algorithms, this suggesis that ongoing commercial
use of the property i 1 1o produce adverse health effects in humans visiting or working on
the property-—
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Table 3: Comparison of maximum detected values with RBSLs ~ ~ dirdsand o

Maximum RBSLs (ug/L)
Detected Tier 1 Tier 1
Chemical Values gy, (1094 (1078
Benzene / 1,300} 170,340f 1,703,401
Toluene N
Ethylbenzene 370
Xylengs 100
1,2-dichlorosthane (1,2-DCA) 22 13,228 132,279
1,1-dichloreethylene (1,1-DCE) 5.8 125 1,246
cis-1,2-dichloroethylene (cis-1,2-DCE) 1,200
trans-1,2-dichloroethylene (trans-1,2-DCE) 58
dichloroethylene ("DCE™) 440
tetrachioroethylene (PCE) 7.800 5,499 54,994
trichloroethylene (TCE) 1,200 27,410 274,101
Chloroform 6.10 8,561 85.608
1,1,2-trichloroethane (1,1 2-TCA) 0.8
Bromoform 17
Chlorobenzene 31

ARBCA Tier 1 concentrations at the 10°° risk level.
BRBCA Tier 1 concentrations at the 107 risk level.

As shown in Table 4, PCE was detected at concentrations between the 1x 10° and 1x10™ RBSLs
in two rounds of sampling; once in 1991 and again in 1993. Otherwise, PCE was below the -
1x10” RBSL in samples from four other sampling events. Figure 2 shows the relationship of the
measured PCE concentrations compared with RBSLs based on risk management thresholds set at
1x10° and 1x10™

Table 4: PCE in monitoring well MW-7/7B relative
to risk management thresholds

PCE Concentrations in Monitoring Well Sample Dates
MW-7/7B relative_z toRBSLs
[PCE] < RBSL at 1x10°° (170,000 pg/L) 11/90, 4/91, 4/94, 11/95
RBSL at 1x10? < [PCE] < RBSL at 1x16™ 7/91 & 2/93
[PCE] > RBSL at 1x10™ (1,700,000 pg/l) None
10-3703.01 ‘003(CRIGEDE) ks 10 Copyright 1996 Klemnfeider, Inc
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Figure 2: PCE against RBSLs over time
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PCE concentrations at the site marginally failed the Tier 1 standard. However, mitigation of PCE
by active remediation is unwarranted for the following reasons:

1. The RBCA Tier 1 equations, as applied, are extremely conservative. The model is sensitive to
the assumptions regarding the volumetric air content of the capillary fringe and vadose zone
soils, and total soil porosity (Bacap, 8as and O1, respectively). The default assumption represents
conditions typical of dry, sandy soils, whereas dense or moist soils attenuate vapors quite
efficiently. This means that soil conditions at the site, plus the paved surface, will substantially
retard emissions (Spence, personal communication). Proceeding from Tier 1 to Tier 2 in the
RBCA process will almost certainly demonstrate de minimum risks. Tier 2 calculations,
however, would require the compilation of additional, site-specific data. The costs of
collecting such data are not justified by these results. -

2. The RBCA Tier 1 equations assume that exposure will be continuous throughout the duration
of a 25-year period. This means that in order to produce an incremental increase in lifetime
cancer tisk at the 1x10™ risk management threshold, the PCE concentration must remain at
the RBSL for 25 years. Clearly, this is not happening. More often than not, PCE
concentrations are below the threshold and when exceedances did occur, they occurred
several years ago. Therefore, risk accumulated over a 25-year exposure period is likely to be

less than 1x10~,

3. The exceedances are substantially less than the 1x10™ thresho!d below which the US EPA
encourages risk management decisions considering, among other factors, cost In this case,
marginal and brief exceedances of the 1x107 threshold do not appear to warrant expensive
intervention to remediate the groundwater

10.3003-G1 003(CRISENEI ks 1 Copimight 199€ Kiemnfsider, Inc
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Based on these considerations, solvents in the groundwater are unlikely to produce significant
health risks, and may be left to naturally attenuate. Furthermore, the magnitude of the risks
calculated using very conservative models does not justify remedial action.

SUMMARY AND RECOMMENDATIONS

Neither chlorinated organics from the former dry cleaner nor benzene from the former car wash
site appear to present significant risks. This is to be expected given that impacted soil has been
removed from the site.

Ecological risks appear to be mitigated by the pronounced attenuation between the source and the
shoreline.

The potential for risks from exposure to vapors emitted from the groundwater through the soil
and into the air after passing through paved surfaces appears to be negligibly low, given the
conservative nature of the models applied.

Risks appear not to justify the expense of attempting to remediate chlorinated organics, which are
intractable, or benzene, which can be expected to biodegrade. Therefore, no further action is
recommended for the site.

Of related interest, in the April 24, 1996 meeting, ACHA expressed concern over the
concentrations of TPH-g detected in monitoring well MW-24 (located in the north/northeast half
of the site), and recommended either remediation or a risk assessment based on additional data.
During the discussion, ACHA allowed that a risk-based concentration might justify modification
of remedial action goal. The current remedial action goal is the MCL for benzene (1 pg/L). The .
RBSL for benzene presented herein is an appropriate risk-based concentration for the
north/northeast half of the site, and deserves further consideration by ACHA. Although this
report is specifically not intended to represent Kamur’s plans for remedial action at the site, it is
notable that benzene in monitoring wells MW-10, MW-12, MW-23, MW-24, and MW-25 does
not exceed the RBSL calculated in this study.

LIMITATIONS

This report was prepared in general accordance with the accepted standard of practice which
exists in Northern California at the time the investigation was performed. It should be recognized
that definition and evaluation of envircnmental conditions is a difficult and inexact art.
Judgements leading to conclusions and recommendations are generally made with an incomplete
knowledge of the conditions present More extensive studies, including additional environmental
investigations, can tend to reduce the inherent uncertainties associated with such studies If the
Client wishes to reduce the uncertainty beyond the level associated with this study, Kleinfelder
should be notified for additional consultation

1G-3003-01/003(CRSGECE3} Xs 12 Copynight 1996 Rlemnfelder, Inc
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Our firm has prepared this report for the Clients exclusive use for this particular project and in
accordance with generally accepted engineering practices within the area at the time of our
investigation. No other representations, expressed or implied, and no warranty or guarantee is

included or intended.

This report may be used only by the client and only for the purposes stated, within a reasonable
time from its issuance. Land use, site conditions (both onsite and offsite) or other factors may
change over time, and additional work may be required with the passage of time. Any party other
than the client who wishes to use this report shall notify Kleinfelder of such intended use. Based
on the intended use of the report, Kleinfelder may require that additional work be performed and
that an updated report be issued. Non-compliance with any of these requirements by the client or
anyone else will release Kleinfelder from any liability resulting from the use of this report by any

unauthorized party.

10300301003 CROSEE3) ks 13 Copynght 1994 Klemfeider, Inc
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110 2nd Avenue South, #D7, Pacheco, CA 94553

McCAMPBELL ANALYTICAL INC. Tele: 510-798-1620 Fax: 510-798-1622

Kleinfelder Client Project ID: # 10-3003-01/004; Harsch [Date Sampled: 05/21/96

7133 Koll Center Parkway, # 100 Date Received: 05/21/96

Pleasanton, CA 94566 Client Contact: Alan Gibbs Date Extracted: 05/21/96
Client P.O: # R3633 Date Analyzed: 05/21/96

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*, with BTEX*

EPA methods 5030, modified 8015. and 8020 or 602: California RWQCB (SF BavRegion) method GCFiD{5030
_ o
LabiD Client ID Matrix | TPB(g)* { Benzene | Toluene Etlglnb:n Xylenes Slfl'TROgC:I. e
65329 Hydropunch w ND ND ND ND ND 98
T
: | |
L | e . ! L
1 1
H 1
' : | f ! : '

wise stated; ND means not de-
tected above the reporting limit | g 1.0mgkg | 0.005 0.005 0.005 0.005

* water and vapor samples are reported in ug/L, soil samples in mg/kg, and ali TCLP extracts in mg/L

Reporting Limit unlessother- | W i SOugll | 05 05 0.5 0.5 !
# cluttered chromatogram: sample peak coelutes with surrogate peak !
{

+ The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analwical is not
responsible for their interpretation: ? unmodified or weakly modified gasoline is mgnﬁcant; b) heavier gasoline
range compounds are significant{aged gasoline?), ¢) h%hterdgasolme range compounds (the most mobile fraction)
are significant; ¢) gasoline range compounds having broa chromat_ogaph:c peaks are significant, biologically’
altered gasohne?, eg) TPH pattern that does not appear to be derned Trom gasoline (7); ) one to a few isofated
peakspresent; g) stronglgaged asoline or dieselrange compounds are significant; h) lighter'than water immiscible |

sheer Is present; i) liquid sample that contains greafer than - S vol % sediment; }} no recognizable pattern !

DHS Certification No. 1644 % Edward Hamilton, Lab Director



McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 510-798-1620 Fax: 510-798-1622

QC REPORT FOR EYDROCARECN ANALYSES

Date: 05/21/96

Matrix: Water

i } Concentraticn {ug/L) i | ¥ Recovery
[ Analyte | sample | Amount | RED
} | (#65273) Ms MSD | Spiked | MS MSD
| [ | !
| [ [ !
| TPH (gas) ) 0.0 112.7 103.8 [ 100.0 | 112.7 103.8 8.2
| Benzene ! 0.0 11.5 11.1 |} 10.0 } 115.0 111.0 3.5
| Toluene ] 0.0 11.s 1.1 | 10.0 | 115.0 111.0 3.5
| Ethyl Benzene | 0.0 11.5 11.1 | 10.0¢ | 115.0 111.0 3.5
| Xylenes ] 0.0 34,7 33.8 | 30.0 | 115.7 112.7 2.6
] f J |
! | i i
|TPE (diesel) I N/a R/A N/a ) N/A ] N/2 N/A N/
: i | |
X i :

TEERE ! 0 2:I00 e A £z ez Z.3

tczl & grease) | :

* feo, z ME gz

RED = (MS - MSD} / (MS « MSD) x Z x 100
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MW-1

Chernical Nov-80 | Apr-91 | Jul-81 | Feb-83 | Apr-84 | Oct-84 "Feb-95 | May-85 | Nov-85
Benzene] ND ND
| Toluene] ND ND
Ethylbenzene| ND ND
Xylenes; ND ND
1.2-DCA| ND ND
1,1-DCE; ND ND
cis-1,2-DCE{ ND ND
trans-1,2-DCE
"DCE"{ ND ND

PCE| 06 2.8

TCE| ND ND
Chioroform
1,1.2-TCA
Bromoform
Chlorobenzene

Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” |

ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithier total DCE, or DCE not differentiated into cis or trans isomers.

All values in micrograms per liter. | [ | | |

10-3003-01 /D03(CEYBEO26)1/ks Page 1 Copyright 1996 Kieinfeider, Inc
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MW-2
Chemical | Nov-80 | Apr-91 | Jul-81 | Feb-83 | Apr-94 | Oct-64 | Feb-95 | May-85 | Nov-85
Benzene| ND ND <0.4 <0.5 <0.5
Toluene| ND ND <0.3 <0.5 <0.5
Ethylbenzene| ND ND <0.3 <0.5 <0.5
Xylenes{ ND ND <(}.4 <0.5 <0.5
1,2-DCA| ND ND <0.3 <2 <0.5
1,1-DCE] ND ND <0.2 <2
cis-1,2-DCE!  ND ND <0.4 <0.5
trans-1,2-DCE <0.4 <1 <0.5
*DCE"| ND ND <0.4
PCE| ND ND <0.5 <1 <0.5
TCE| ND ND <0.3 <2 <0.5
Chloroform <0.5
1,1,2-TCA <0.6
Bromoform <0.7
Chlorobenzene <0.7 <1
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means efthter total DCE, or DCE not differentiated into cis or trans isomers.
All vajues in micrograms per liter. _ | ] |
16-3003-01/003(CESBE 026k Page 2 Copyright 1996 Kieinfeider, Inc.
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MW-3
Chemical | Nov-80 | Apr-61 | Jul-81 [ Feb-83 | Apr-84 | Oct-94 | Feb-85 | May-85 | Nov-85
Benzene| ND ND <0.4 <0.8 <0.5
| Toluene| 0.5 ND <0.3 <0.5 <0.5
Ethylbenzene| ND ND <0.3 <0.5 <0.5
Xylenes| ND ND <0.4 <0.5 <0.5
1,2-DCA| ND ND <0.3 <2 <0.5
1,1-DCE! ND ND <Q.2 <2
cis-1,2-DCE[ ND ND | <04 0.77
trans-1,2-DCE ND <0.4 <1 <0.5
"DCE"] ND <0.4
PCE{ ND 3 <0.5 8.2 20
TCE| 05 ND <0.3 1.4 4
Chloroform <0.5
1,1,2-TCA <0.6
Bromoform <0.7
Chlorobenzene <0.7 <1
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” |
ND means the chemica! was analyzed, but "not detecled.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | |
10-3003-01/003(CESESE026)/ s Page 3 Copyright 1996 Kieinfeider, Inc.



- O WS N WE W M Gy M NN BN AW N WD BN S aw ae

MW-5B
Chemical | Nov-90 | Apr-81 | Jul-81 | Feb-83 | Apr-84 Oct-84 | Feb-85 | May-95 | Nov-85
Benzene| 800 | 1300 31 | 210 <0.5
Toluene| 12 45 <N 4.2 <0.5
Ethylbenzene| 320 370 13 1.9 <05
Xylenes| 66 100 22 2 <0.5
1,2-DCA] ND ND <0.3 0.4 <2
14-DCE{ ND ND <0.2 <2
cis-1,2-DCE| ND ND <0.4
trans-1,2-DCE ] <04 14
*DCE"} ND ND <0.4 S
PCE| ND ND <0.5 ND 1.2
TCE| ND ND <0.3 34 10
Chioroform
1,1,2-TCA <0.8
Bromoform <0.7
Chiorobenzene <07 | <1 <1
Blank celis indicate that nothing was reported for the given chemical.
NA means the chemical was reported as “not analyzed." |
ND means the chemical was analyzed, but *not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
Ali values in micrograms per liter. __ | | | | I
10-3003-01 003 CESEE026) ks Page5 Copyright 1996 Kieinfeider, Inc



MW-7 & 7B
[ Chemical [ Nov-80 | Apr-91 | Jul-61 | Feb-93 | Apr-84 | Oct-84 | Feb-85 | May-95 | Nov-95
Benzene| ND ND NA NA 190 1.4
Toluene| ND ND NA NA <0.5 <0.5
Ethylbenzene| ND ND NA NA <.5 <0.5
Xyienes| ND ND NA NA 27 1.9
1,2-DCA} ND ND <0.3 ND <2 <50
1,1-DCE| ND ND 4.6 5.8
¢is-1,2-DCE| 440 80 170 1200
trans-1,2-DCE 26 13 <50
"DCE"| 440 80 170 150
PCE| 1800 | 1600 | 7800 | 5800 180 2100
TCE| 520 200 860 540 12 1200
Chioroform <50
1,1,2-TCA 0.8
Bromoform 1.7
Chlorobenzene 4.8 31
Monitoring well MW-7B replaced monitoring well MW-7 afier the 4/81sampling date.
MW-7B is deeper and screened lower than MW-7. | i
Blank cefls indicate that nothing was reported for the given chemical.
NA means the chemical was reported as *not analyzed.” |
ND means the chemica! was analyzed, but “not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into ¢is or trans isomers.
All values in micrograms per liter. | | | ] |
10-3003-01003)CESSE026)/ks Page § Copyright 1996 Kleinfeider, inc.



MW-8
Chemical | Nov-90 | Apr-81 | Jul-91 | Feb-83 | Apr-84 | Oct-84 | Feb-85 | May-85 | Nov-85
Benzene| ND ND NA NA 82 <0.5
Toluene] ND ND NA NA <0.5 <0.5
Ethylbenzene] ND ND NA NA <0.5 <0.5
Xylenes| ND ND NA NA <0.5 <0.5
12-DCA| ND ND <0.3 ND <2 <0.5
1,1-DCEl ND ND <0.2 <2
cis-1,2-DCE; 1.2 6.8 11 44
trans-1,2-DCE <0.4 23 18
"DCE"}] 1.2 6.8 11 9
PCE; 0.9 1.1 0.9 5 70 8
TCE] 3 7.7 19 14 57 22
Chioroform <0.5
1,1,2-TCA <0.6
Bromoform <0.7
Chlorobenzene <0.7 <1
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reporied as "not analyzed.”|
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection fimit.
*“DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | i | { |

10-3003-01003(CE9EE026)ks Page 7 Copynght 1896 Kieinfeidet, Inc.
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MW-9
Chemical Nov-90 | Apr-81 | Jul-81 | Feb-93 | Apr-84 | Oct-94 Feb-95 | May-95 | Nov-85
Benzene] ND ND <0.4 520 1.8
Toluene] ND ND «<0.3 2.8 56
Ethyibenzene] ND ND <0.3 35 14
Xylenes| ND ND <0.4 <0.5 58
1,2-DCA| ND ND <0.3 <2 <0.5
1,1-DCE|] ND ND <0.2 <2
cis-1,2-DCEj] ND ND <0.4 <0.5
trans-1,2-DCE <0.4 <1 <0.5
*DCE"| ND ND <0.4
PCE| 1.5 33 <0.5 <1 <0.5
TCE| ND ND <0.3 <2 <0.5
Chloroform <0.5
1,1,2-TCA <0.6
Bromoform <0.7
Chlorobenzene <0.7 <1
Blank celis indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All vaiues in micrograms per liter. | ] i
10-3003-01 003(CEPEEZE)%s Page B Copyright 1996 Kieinfeider, Inc



I MW-10
Chemical | Nov-80 | Apr-81 | Jul-91 | Feb-93 | Apr-94 | Oct-84 | Feb-85 | May-95 Nov-85
Benzene 210 3500 82
l Toluene 480 | 3200 22
Ethylbenzene 510 1200 37
Xylenes 1200 | 5300 47
l 1,2-DCA ND 13 <0.5
1.1-DCE <2
cis-1,2-DCE <0.5
l trans-1,2-DCE 3 <0.5
"OCE" ND
PCE ND 3.9 <05
l TCE 9.5 <2 <0.5
Chioroform <0.5
1,1,2-TCA
Bromoform
l Chlorobenzene <1
Blank cells indicate that nothing was reported for the given chemical.
l NA means the chemical was reported as "not analyzed.” |
ND means the chemical was anaiyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
' *DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | 1 | t K|
I 10-3003-01/003(CEQEEC26)ks Page 9 Copyright 1996 iGeinfeider, Inc
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MW-11
Chemical Nov-80 | Apr-81 | Jul-91 Feb-93 | Apr-94 | Oci-94 | Feb-85 | May-95 | Nov-85
Benzene NA <0.5 <0.5
Toluene NA <0.5 <0.5
Ethylbenzene NA <0.5 <0.5
Xylenes NA <0.5 <0.5
1.2-DCA ND <2 1.4
1,1-DCE <2
¢cis-1,2-DCE <0.5
trans-1,2-DCE 1.5 <0.5
"DCE" ND
___PCE 58 2.5 1.3
TCE 2 4.2 3
Chioroform <0.5
1.1,2-TCA
Bromoform
Chlorobenzene <1
Blank ceils indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.”|
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
"DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | | | 1 B
10-3003-01/003CESEE026)/ks Page 10 Copyright 1896 KJeinfeider, inc
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MW-12
Chemical Nov-90 | Apr-81 | Jul-1 | Feb-83 | Apr-84 Oct-84 | Feb-85 Feb-85 May-85 | Nov-95
Benzene 620 1300 | 5200 | 1100 120 71 NA
Toluene 9900 | 6300 | 6200 | €200 200 130 NA
Ethylbenzene 2200 1400 | 13000 | 2000 180 110 NA
Xyienes €000 | 12000 | 22000 | 15000 | 710 200 NA
1.2-DCA ND <2 NA <2 3 NA
1,1-DCE
cis-1,2-DCE NR «<0.5 <2 <0.5 NA
trans-1,2-DCE <1 NA <2 <0.5 NA
"DCE" ND
PCE ND .9 NA <2 <0.5 NA
TCE 2.4 <2 NA <2 <0.5 NA
Chiloroform <1 NA <2 <0.5 NA
1.1,2-TCA
Bromoform
Chiorobenzene <1 NA <2 <0.5
Biank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”
The first "Feb-95" column is for sampling by the Mark Group; the second column
is for sampling performed by Soil Tech Engineers (BTEX only). |
< means the chemicals was analyzed and reported below the given detection limit.
NR means not reporied by the laboratory. i ] 1 ]
*"DCE" means eithter total DCE, or DCE not differentiated into cis or trans isorners.
All values in micrograms per liter. | { | 1 |
10-3003-01/003(CESGE0Z6) 4 Page 11 Copyright 1996 10einteider, inc.
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MW-14
Chemical Nov-90 | Apr-81 | JuF91 | Feb-93 | Apr-84 | Apr-94 | Oct-94 | Feb-85 May-985 [ Nov-85
Benzene 2.8 0.8 ND 0.85 0.86
| Toluene ND 0.8 ND <05 | <05
Ethylbenzene ND <0.3 ND 33 34
Xylenes 0.5 0.8 ND 15 15
1,2-DCA 4.6 8.6 3.4 8.4 0.7
1,1-DCE 0.5 <0.2 <2 <2
cis-1,2-DCE ND <0.4 .
trans-1,2-DCE <0.4 <1 <1
“DCE" ND <0.4 ND
PCE 16 <0.5 ND <1 <1
TCE 0.4 <0.3 ND <2 <2
Chloroform
1,1.2-TCA <0.6
Bromoform <0.7
Chiorobenzene <0.7 <1 <1
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was anaiyzed and reported below the given detection timit.
*"DGE" means eithier total DCE, or DCE not differentiated into cis or trans isomers.
Al values in micrograms per liter. | | | | |
10-3003-01/003(CESSED26)/ks Page 12 Copyright 1996 Keinfeider, Inc



MW-15
Chemical Nov-80 | Apr-91 | Jul-81 Feb-93 Apr-84 | Oct-84 | Feb-85 May-95 | Nov-85
Benzene ND <0.5
Toluene ND <0.5
Ethylbenzene ND «<0.5
Xylenes ND <0.5
1.2-DCA ND <2
1,1-DCE <2
cis-1,2-DCE
trans-1,2-DCE <1
*DCE" ND
PCE ND <1
TCE ND <2
Chloroform
1.1,2-TCA
Bromoform
Chlorobenzene <1
Biank cells indicate that nothing was reporied for the given chemical.
NA means the chemical was reported as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reporied below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | i { | !
10-3003-01/003(C E9BE0ZE) s Page 14 Copynght 1896 Kieinfeider, Inc.



MW-16
Chemical | Nov-80 | Apr-91 | Jul-9% | Feb-83 | Apr-94 | Oct-94 | Feb-95 | May-85 | Nov-95
Benzene ND <0.5 «0.5 <0.5 <0.5 NA
Toluene ND <().5 <0.5 <0.5 <0.5 NA
Ethylbenzene ND <0.5 <0.5 <0.5 <0.5 NA
Xylenes ND <0.5 <0.5 <0.5 <0.5 NA
1.2-DCA ND <2 <0.5 <0.5 <0.5 NA
1.1-DCE
cis-1,2-DCE NR «<0.5 <0.5 <0.5 NA
trans-1,2-DCE <1 «0.5 <0.5 <0.5 NA
*DCE" ND
PCE ND <1 <0.5 <0.5 <0.5 NA
TCE ND <2 <0.5 <0.5 <0.5 NA
Chloroform <1 6.1 <{0.5 <0.5 NA
1,1,2-TCA
Bromoform
Chicrobenzene <1 <0.5 <0.5 <0.5
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cls or trans isomers.
All values in micrograms per liter. | [ | { |
10-3003-01/0CHCESSEO26 s Page 15 Copyright 1696 Kieinfeider, Inc



MW-17
Chemical | Nov-80 | Apr-91 | Jul-91 | Feb-83 | Apr-84 | Oct-84 Feb-95 | May-985 | Nov-85
Benzene NA <0.5 <0.5 <0.5 <0.5 NA
Toluene NA <0.5 <0.5 <D.5 <0.5 NA
Ethylbenzene NA <0.5 <0.5 <0.5 <0.5 NA
Xylenes NA <05 <0.5 <0.5 <0.5 NA
1,2-DCA ND <2 <0.5 <Q.5 <0.5 NA
1,1-DCE
cis-1,2-DCE NR <0.5 <0.5 <0.5 NA
trans-1,2-DCE < <05 | «0.5 | <0.5 NA
*DCE" NA
PCE ND 24 <0.5 <0.5 <0.5 NA
TCE ND <2 <0.5 <0.5 <D.5 NA
Chloroferm <1 4 <0.5 <0.5 NA
1,1,2-TCA
Bromoform
Chiorobenzene <1 <05 | <05 | <05
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reporied as “not analyzed." |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
"DCE" means eithter total DCE, or DCE not differentiated into ¢is or trans isomers.
All values in micrograms per liter. | ] ]

10-3003-01 D03 CESEE 026 ks

Page 16

Copyright 1896 Kieinfelder, tnc



MW-18
Chemical | Nov-00 | Apr-81 | Jul-91 | Feb-03 | Apr-94 | OGi-94 | Feb-95 | May-85 | Nov-85
Benzene NA <Q.5
Toluene NA <0.5
Ethyibenzens NA <0.5
Xyienes NA <0.5
1,2-DCA ND <2
1,1-DCE <2
cis-1,2-DCE
trans-1,2-DCE <1
"DCE" NA
PCE ND 1.4
TCE ND <2
Chioroform
1,1,2-TCA
Bromoform
Chlorobenzene <1
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” [
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into ¢is or trans isomers.
Al values in micrograms per liter. | |
10-3003-01 DOI(CEPEED26) ks Page 17
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MW-18
Chemical | Nov-80 | Apr-91 | Jul-81 [ Feb-93 | Apr-84 | Oct-94 | Feb-85 May-85 | Nov-85
Benzene NA <0.5 <05 <0.5 <0.5 NA
Toluene NA <0.5 <0.5 <0.5 <0.5 NA
Ethylbenzene NA <Q.5 <Q.5 <0.5 <0.5 NA
Xylenes NA <05 | <05 | <05 | <0.5 NA
1,2-DCA ND <2 <0.5 <0.5 <0.5 NA
1,1-DCE
cis-1,2-DCE NR <0.5 <0.5 <0.5 NA
frans-1,2-DCE <1 <0.5 <0.5 <0.5 NA
“DCE" NA
PCE ND 1.1 <05 | <05 | <0.5 NA
TCE ND <2 <0.5 <0.5 <0.5 NA
Chloroform <{ 4.6 <0.5 <0.5 NA
1,1,2-TCA
Bromoform
Chlorghenzene <1 <0.5 <0.5 <0.5
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reporied below the given detection limit.
*"DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
Alf values in micrograms per liter. | | | 1 i
10-3003-01 OOXCEPEE026)/ks Page 18 Copyright 1896 Keinfeider, inc.
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MW-20
Chemical Nov-90 [ Apr-81 | Jul-81 | Feb-83 | Apr-84 | Oct-64 | Feb-85 May-95 | Nov-85
Benzene NA 21 <0.5
Toluene NA <0.5 <0.5
Ethyibenzene NA <5 <0.5
Xylenes NA <0.5 <05
1,2-DCA ND <2 <0.5
1.1-DCE <2
cis-1,2-DCE 16
trans-1,2-DCE 58 0.61
*DCE" NA
PCE ND 57 <0.5
TCE ND 32 3.7
Chloroform <0.5
1,1,2-TCA
Bromoform
Chlorobenzene <
Blank celis indicate that nothing was reporied for the given chemical.
NA means the chemical was reported as “not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
"DCE" means eithter total DCE, or DCE nof differentiated into cis or trans isomers.
All values in micrograms per liter. | |
10-3003-01 D0 CEFSEN2E ks Page 19 Copyright 1596 Kieinfeider, Inc



MW-21
Chemical | Nov-90 | Apr-81 | Jul-91 | Feb-83 | Apr-84 | Oct-84 | Feb-85 May-85 | Nov-95
Benzene NA <0.5 <0.5
Toluene NA <0.5 <0.5
Ethylbenzene NA <0.5 <0.5
Xylenes NA <0.5 <0.5
1,2-DCA ND <2 <0.5
1,1-DCE <2
cis-1.2-DCE <0.5
trans-1,2-DCE < <0.5
“DCE" NA
PCE ND <4 <05
TCE ND <1 <0.5
Chloroform <0.5
1,1,&TCA
Bromoform
Chlorobenzene <1
Blank celis indicate that nothing was reported for the given chemical,
NA means the chemical was reporied as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reporied below the given detection imit.
“DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per liter. | l |
10-3003-01003(CESBEN26)/ks Page 20 Copyright 1596 Kieinfeider, Inc.



MW-22
Chemical | Nov-80 | Apr-81 | Jul-81 | Feb-93 [ Apr-84 | Oct-84 Feb-95 | May-85 | Nov-85
Benzene ND <0.5 <0.5 <0.5 <0.5 NA
Toluene ND <0.5 <0.5 «<0.5 <0.5 NA
Ethylbenzene ND <0.5 <0.5 «<0.5 <0.5 NA
Xylenes ND <0.5 <0.5 <0.5 <0.5 NA
1,2-DCA 22 15 14 8.2 11 NA
1,1-DCE <2
cis-1,2-DCE NR <0.5 <05 <0.5 NA
trans-1,2-DCE <1 <05 <05 <0.5 NA
*DCE" ND
PCE ND <1 <0.5 <0.5 <0.5 NA
TCE ND <2 <0.5 <0.5 <0.5 NA
Chloroform <1 0.65 <0.5 <0.5 NA
. 4,4,2-TCA
Bromoform
Chiorobenzene <1 <0.5 <0.5 <0.5
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemicai was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given deteclion limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per Iiter. | 1 | l |
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MW-23
Chemical Nov-80 | Apr-91 | Jul-01 | Feb-93 | Apr-84 | Oct-84 | Feb-95 | May-85 Nov-85
Benzene ND <0.5
Toluene ND <0.5
Ethylbenzene ND <0.5
Xylenes ND <0.5
1,2-DCA ND <2 0.53 <0.5 0.69 NA
1,1-DCE
¢is-1,2-DCE NR <0.5 <0.5 <0.5 NA
trans-1,2-DCE <1 <0.5 <0.5 <0.5 NA
"DCE" ND
PCE ND <1 <0.5 <0.5 <0.5 NA
TCE ND <2 <0.5 <0.5 <0.5 NA
Chloroform <1 <0.5 <0.5 <0.5 NA
1,1,2-TCA
Bromoform
Chiorobenzene <1 <0.5 <0.5 <0.5
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reporied as "not analyzed.” |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reported below the given detection limit.
"DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
Ali values in micrograms per liter. | l | | |
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MW-24
Chemica! | Nov-90 | Apr-g1 | Jul-81 Feb-83 | Apr-84 | Oct-84 | Feb-95 | Feb-985 | May-85 | Nov-85
Benzene ND <0.5 7700 53 71 NA
Toluene ND <0.5 1600 21 130 NA
Ethylbenzene ND <0.5 1200 20 110 NA
Xylenes ND <05 2100 46 200 NA
1,2-DCA ND <2 66 3 NA
1,1-DCE
cis-1,2-DCE NR <0.5 1.1 14
trans-1,2-DCE <1 <0.5 <0.5 <0.5
*DCE" ND
PCE ND L9 <0.5 <0.5 <0.5
TCE ND <2 <0.5 <0.5 <0.5
Chloroform <1 <0.5 <0.5 <0.5
1,1,2-TCA
Bromoform
Chiorobenzene <1 <0.5 <0.5
Blank cells indicate that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”

The first "Feb-85" column is for sampling by the Mark Group; the second column

is for sampling performed by Soil Tech Engineers (ETEX only). {
< means the chemicals was analyzed and reported below the given detection limit.
NR means not reported by the iaboratory. { 1 | |
"DCE" means eithier total DCE, or DCE not differentiated into cis or trans isomers.
All values in micrograms per lter. | I | { I
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MW-25
[ Chemical Nov-80 | Apr-91 | Jul-91 | Feb-83 | Apr-84 | Oct-84 | Feb-85 | May-85 Nov-95
Benzene 100 <0.5 <0.5 NA
Toluene 230 <0Q.5 <0.5 NA
Ethylbenzene 270 <0.5 <0.5 NA
Xylenes 500 <0.5 <1 NA
1,2-DCA ND 9.3 5.2 NA NA NA
1,1-DCE
cis-1,2-DCE NR <0.5 NA NA NA
trans-1,2-DCE <1 <0.5 NA NA NA
"DCE" ND
PCE ND as <0.5 NA NA NA
TCE 11 <2 <0.5 NA NA NA
Chloroform <1 1.3 NA NA NA
1,1.2-TCA
Bromoform
Chlorobenzene < <0.5 NA NA
Biank cells indicste that nothing was reported for the given chemical.
NA means the chemical was reported as "not analyzed." |
ND means the chemical was analyzed, but "not detected.”
< means the chemicals was analyzed and reporied below the given detection limit.
*DCE" means eithter total DCE, or DCE not differentiated into cis or trans isomers.
All vaiues in micrograms per liter. | | |
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APPENDIX 3
DERIVATION OF RISK-BASED SCREENING LEVELS
(RBSLs)

1.0  Conversion Calculations for Henry’s Law Constants

Henry’s Law constants (“H”) are required to complete the calculation of risk-based screening
levels (RBSLs) as provided below. The value H is a sensitive parameter in modeling
volatilization, since it can vary with temperature, pressure, and concentration. The best value for
H in any given model is obtained by direct measurement under field conditions. For the South
Shore Remediation project, H was not previously measured, so literature values were obtained for
use in the screening assessment. The highest calculated values of H (shown in bold text) were
used to derive the RBSLs.

Conversion | Converted

Chemical Units H Factor | H (unitless)
Benzene atm 230 7.38E-04 0.17
atm-m3/mole 5.50E-03 41.0 0.23
PCE| atm 1035 7.38E-04 0.76

atm-m3/mole na 410 na

TCE atm 544 7.38E-04 0.40
atm-m3/mole 8.92E-03 410 0.37
1,2-DCA atm 51 7.38E-04 0.04
atm-m3/mole 1.10E-03 410 0.05
1,1-DCE atm 1841 7.38E-04 1.36
atm-m3/mole 1.50E-02 410 0.61
Chloroform atm 171 7.38E-04 0.13
atm-m3/mole 3.39E-03 41.0 0.14
1,1,2-TCA atm 41 7.38E-04 0.03
atm-m3/mole 1.18E-03 41.0 0.05
Bromoform atm 35 7.38E-04 0.03
atm-m3/mole 5.32E-04 41.0 0.02

References: (1) ASTM. 1995. Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites. American Society for Testing and Materials.
2) CalTOX. 1995,
(3) Nyer, EX. 1993. Practical Techniques for Groundwater and Soil Remediation.
Lewis Publishers, p. 36.
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2.0 Derivation of RBSLs

The following tables provide the values used to derive RBSLs at the risk management threshold
of 1x10™. The equations used to complete the calculations are provided below.

Step 1: Calculate RBSL for inhalation of chemical vapors in air

From Table X2.2, Medium: Air

TR x BW x AT x 365 —— days x10* £2
RBSL-&[ £ |- yeor €
m’ —air SF, xIRs x EF x ED

Where: RBSL,,= risk-based screening level for inhalation of vapors
= target excess individual lifetime cancer risk (unitless)
BW = adult body weight (kg)
AT.= averaging time for carcinogens (years)
SF;= inhalation cancer slope factor (mg/kg—day)
= daily outdoor inhalation rate (m ¥/day)
EF = exposure frequency (days/years)
= exposure duration (years)

Using the equation provided above and the values provided in the following spreadsheets gives
the RBSL for inhalation.
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Step 2: Calculate RBSL for groundwater, assuming volatilization and transport of constituents
through the vadose zone and emission at the ground surface followed by inhalation of chemical

vapors from air

From Table X2.2, Medium: Groundwater, ambient (outdoor) vapor inhalation

RBSL«[ 3“3,]
RBSL«| — 2 |= m oy
L-H,0

x xlosﬁ
VEwamh mg

Where: RBSL, = risk-based screening level for inhalation of vapors that have
migrated from the groundwater through the vadose zone to the

soil surface and into the air

RBSL,;,= givenin Step 1 above
VFpms = the cross-media volatilization factor from groundwater to ambient

(outdoor) vapors (defined in Step 3, below)

Using this equation with gives the value in the box in the spreadsheet. This is the value of interest
in this risk assessment.

Calculate VFwamb

From Table X2.5:

VE

wamb

(wg/m’-air)l —® L
(mg/ L-H, 0) 1+ I:Uaira li:'LGW] m’
wD<

the cross-media volatilization factor from groundwater to ambient
(outdoor) vapors

Where: VFeans

H= Henry's law constant [(cm*H0/cm’-2ir)]
U= wind speed above ground surface in ambient mixing zone (cm/s)
d,.= ambient mixing zone height (cm)
Lew= depth to groundwater = he,p + hy (cm)
W= Width of source area paraliel to wind, or ground water flow
direction (cm)
DZ = effective diffusion coefficient between groundwater and soil
surface (cm’/s). See below.
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Calculate DI
-1
2 h h
D= [=(h +h )| =2+—=
2ol
Where: DZ=effective diffusion coefficient between groundwater and soil
surface (cm®/s)
hy, = thickness of the capillary fringe (cm)
h,= thickness of the vadose zone (cm)
_ . " . . . 2
D= effective diffusion through the capillary fringe (cm /s). See
below.
D¥= effective diffusion in soil based on vapor-phase concentration
(cm®/s). See below.
Calculate D
2 ] 03.33 63.33
Dfp _ci_ - Dur lG;P +Dwnt _l_ W‘:P
s 01 H 61
Where: DZ = effective diffusion through the capillary fringe (cm?/s)

D* = diffusion coefficient in air (cm/s)
D™ = diffusion coefficient in water (cm’s)
e

(7

acap

weap

volumetric air content in capillary fringe soils

[(cm®-air/cm’-soil)]
volumetric water content in capillary fringe soils

[(cm®-H,0/cm’-soil)]

6,= total soil porosity [(cm’/cm’-soil)]
H= Henry’s law constant [(cm®-H;O/cm’-air)]
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Calculate DT
2 3.33 3.33
pe{ & | pw s pmlfm
] 61 H 67
Where: D= effective diffusion through the capillary fringe (cm’/s)
D™ = diffusion coefficient in air (cm?/s)
D™= diffusion coefficient in water (cm®/s)
@_= volumetric air content in vadose zone soils
[(cm’-air/cm’-s0il)]
8,,= volumetric water content in vadose zone soils
[(em®-H,0/cm’-soil)]
6.= total soil porosity [(cm*/cm’-soil)]
H= Henry’s law constant [(em®-H;0/cm’-air)]
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PERC
I i I
RBSL, outdoor akr, commetcial [and use _
Risk-Besed Screening RBSLw |mi.‘# 2.81E+00 __Dﬂulm 1 cosffiolart i mir) Ow cmils 8,60E-01 Crous-medis volstitoetion fector V._._.__. S.10E-04
Target exceas ihdividual [fatime) k1:] unitiess 1.00E.08 Diffusion coefMolent Ih wat [ omls 8.80E-05 | Effective diffusion coefficlent in soll based Dy 5.15E-02
cancef risk ______onvabor-phass conventration
Aduft body weight]  BW kg 70 Fenty's Law eonataml H §em HaOlgmi-air | 0.76 Effeciive diffusion coeticient INoUgh] Dy | 1.08E-04
— capittary fringe
Aversging time for carcinogens| AT, years 70 Thickness of capiiaty fri [ om 5 Effactive difusion coefliclent betwsen D 3 48E-03
and soH aurface
jnhatation cancer slope factori  8Fy | (mgn-day)'| 0.051 Thickness of vadose zonel h om 168 | Risk-Basad Scresning Level, amblerd sir,| FBULw | 2.81E+00
. inhalation, commercial
Inhalation mte] Ry miiday 20 Depth o groundwater] Ly om 173 | Risk-Bmad Scresning Lovel, gmuMor] RBSLpum |5.50E+00
to ambient air, commercial expostme
Exposure fraquency  EF daysiyenr 250 Wind speed above ground suface in| Uy omis 225
amblent mhdng zone|
Exposure duration] ED years 25 Width of source area paraltel to wind, w om 1500
ground watet flow direction
Amblent alr mbdng Zona height [ om 200
Volumetric alr content in capiliary Mngei Oucrp em-niriomt-aok | 0.038
soiis|
Volumetric sir content in vadose zone| 0, om®-airfom®-solf D28
8ol
Total soil porosity] @y em*iem’-soit 0.38
Vokumetric weter content in capitiary]  Ouew |[cm™H;0fcmsof| 0342
fringe soils
Volumetric water contert In vadose zone| 0,  |em®-H.Okm-soft| 012
80Ifs]
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TCE
i ] L.
RBSL., outdoor sl commanisl land use o
Risk-Based Screening Level] RB3Lw | jgimiar | 8.426400 _ Biffusion coefficient in alil Doy cmils 0.68 Croas-media volstization Vews | JOTE-04
Tanget excess indivicdual Hetirme R uhitiess 1.00E05 | Diffusion coeficient in waterl Duw cmis 9.00E-05 | Eftective diffusion cosfficient in soll based, Dy 8.31E-02
canoer risk| oh vapor-phase conceniration;
Adutt body weight!  BW ] 70 Henry's Law mtard| H om*H,0/omair | 037 1.35E04 ,
Averaging time for carcinogens| AT, yeans 70 Thickness of capiiary Mnger Fices cm [ Effective JifUsion coeMicierd between|  Dw | 4.30E-03
Inhaiation cancer slope factor] sﬁ ("W"-"M" 0.017 Thiciness of vadose rone) by em ' 188 Risk-Based Screening Level, smblent air, 8.42E+00
inhatation, commersial
tnhalation rate{ IRy mPiday 20 Depth to groundwater| Ly, cm 173 Risi-Based Screening Leved, groundweater] RBSLgen [2.74E+01
to ambiert alr, commercial
Exposurs frequency]  EF daysivesr 250 Wind speed above groind surface Inf U cmis 225
_— amblent mbing zone "
Exposure durationt ED yoars 23 Width of source area paratief to wirkl, w om 1500
ground water flow direction:
Ambient air mixing zone helght] By om 200
Volumetric alr content in capiiiary fringe‘ Oucp | cm'-akicm’son | 0.038
aoils]
Volumetric air content In vadosa zone ;N emt-airfom®-sof 0.28
solls|
Total soll porosity] [ cmfom’-sof 0.38
Volumetric watef content in capiflary] Oy  |fom®H,O/cm’-sof| 0342
fringe solls|
Volumetric water content in vadose zone| 8y, em®H;0fcmison| 0.12
solls
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BENZ \
| ] ]
RBSL, outdoor sir, cornmercial tand Use — - il —
Risk-Basad Screening Levell RBSLw | ugimb-air | 493400 ﬂ_bl'l'fualon coefficient inal] Dy cm’fs 0.093 Cross-medta volatitzation factor] Vs 2.80E-03 |
Tarpet sxcess individust kfetime R unitiess 1.00E-08 Diffusion cosfficlent in Duu omils 1.106-05 | Efnciive diffusion ooemaient in eoi basad Dy 1.26E-03
cancer risk] . on vapaor-phase concentration
Aduft body weightl  BW kg - 70 Henry's Law constant H em*H,Olkcmair | 022 Effective diffusion coefficient through) Diap 217605 .
- capliisry inge] .
Averaging time for AT, years 0 Thickness of caplilary Mngel Pew om ] Effeciive difision coeMicient betwesn|  Dye | 8,.826-04
_ - groundwater snd sol
inhafation cancer siope factor]  5F) | (mg/kg-deyy'| 0.029 Thickness of vadosa zone|  hy &m 188 Risk-Dased Soresning Level, ambient afr, Lea | 4.93E+00
~ inhalation, commearcle!
Inhialation rate] IR miday 20 Depth to groundwater] Loy on 173 Risk-Based Screening Leve), groundwater] RBSLosws [1.70€+02
to amblent akr, commercial
Exposurs fraquency]  EF daysiyonr 250 Wind speed above ground strface in] U om's 225
amblent mixing zone|
Exposure durstion|  £D yoars 75 | Width of source area parailel to wind, W cm 1500
ground water flow direction;
Ambilent alr mixing zore heightl 84 cm 200
Volumetric ar cortent Ih capillary frlngel Ouap | om-siricm’aod | 0.038
noltal
Volumelrio air content in vadose zone] 6. | cmiekiombsod | 0.28
80!
Total soll porosity] 6y em’fem’-sol 038
Volumetric water content in capillary] Ouy | em’H;Ofembs08| 0.342
fiinge soils
Volumetric weler contert in vadose znnel O |cmi-H2Olem'-sof| 042
soils
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4,20CA
| )] |
RBSL, outdoor alr, cormmgh_! land use —
| RidkBatad Scrsening Leve] RESLw [ ygimi-ok TB7E+0 ~_Dfffusion cosMolent in alr| O omis, 0.74 Crose-media votizwon feotor Vg 110804
Targel sxcess mdwidus! iHetrme| TR | unitiess | 1.00E-05 Diffusion coeficiert in water] Dy emVis §.70E-05 | Efaciive difusion coeMlicient in sof based §.706-02
cancef 1k — on vapor-phass concentration
Adul body weightl  BW kg TO Hety's Law constard H en.H O scml-air | 0.045 Effecive affusion oooﬂ'lohnt ‘ [s1 B.15E-04
Averaging time for carcmogerm] AT, years 70 ~Thickness of capiiary fingel  Fea om 5 Effective dfffusion ooemcmbemen D | 1.37E02
groundwater and soll
Inhalation canoer slope factor]  5F) ("ww‘ 0.091 Thickness of vadosa h om 168 Risk-Dased Screening Level, amblent air,} RBSLy, [1.57E+00
inhatation, commerciel
inhatation rate] 1R mi7dey 20 Depth to groundwater]  Lyy cm 173 | Risk-Basad Screening Leve, gmm RBSUgusn |1.92E+01
to ambient ak, commercia!
Exposure frequency]  EF deyeiyoer 960 Wind spesd above ground surface in| Uy om/is 225
- smblert mbdng zone)|
Exposure duration]  ED years 25 Width of source area paraliel towind, off W cm 1500
ground water flow direction
Ambient air mixing zone height] 8, em 200
Volumnetric air content in capifary rnng:l Oacep | om-siriom’-soN | 0038
sl
Volumetric air content In vadose O om’-air fomy-soi 026
[Tl
Total soll porosity] 6y om’fom®-solf 0.38
Volumetric water content in capilary]  Ouey | om®-tyOfcm’-solf | 0342
fringe solts
T tvmnm ‘water contertt in vadose ml Oe  |om’HzOfcmsol| 012
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1,1-bCe
| i 1
RBSL, otfdoor #ir, commerclsl iand ume . . o .
| Fiiak-Basad Soreening Level] HBSL,, | __%_ 1.70E01 Diffsion coeflcient in o] Dy om'ys, 0.77 Cross.media volatizetion Vo | 9S7E-04
" “Farget excess Indmdudl ifetime 1.00E-05 Diffuwion ooefficlent in B em’n 1.00E54 | Effeciive diusion 601607
ol o o e ety TS
Aduft body weightl  BW g ¢ Henty's Law comhnt‘ H em'H Olem’ ok | 1.34 diftu though] Die 1.14E-04 -
" caplfiary i
Averaging time for carcinogens| AT, yoors 70 Thickness of capifiary fr ey om [ Effactive difusion coefficient between D J.T0E-09
groundwater snd eoll
irhalation cancer Sope 8 |(modgdm)'| 1.2 Thickness dvadoeezoral h om 168 | Risk-Based Screening Level, ambient ur.! “RBSLes | 1.10E-01
B inhalation, commercial
Inhaistion rate} 1R nidey 20 Depth o Low cm 173 | Risk-Basad Screening Level, groundwater] RBSLguw | 1.238-01
to ambient air, commercial
Exposure frequency] EF daysiyear 250 Wind speed above ground surface In] Uy cs 225
smbilent mixing
Exposure dumtion ED yeors 25 Wikth of source area paraliel to wind, o/ w om 1500
watet flow direction
Ambient air mbing zone height] 8y cm 200
‘Volumetric air content i capifiary l‘ring;l Oocen em'-skiom’-sof | 0.038
sol
Volumetric air confent i vacdose 8oy om-airfom’-solt 0.28
solls|
Total soll porosity] 8y emPfem®-sol 0.38
Volumetric water content in capillary}  Sueey |em*-HyOfcm’soi ) 0.342
fringe sol's]
Volumelric water contert In vadose zone, O,y em?-H,0/kcm’-soi| 012
solis
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Chloroform
] i
RBSL, outdoor air, commarcial land use e _
Hiak-Banad Goreening Lavel] ROSLey 1. 77E+0D, Difsion coeMciert N 8 D e 0.77 Croas-fhedie voisthization fecor] Vi 2.00E-04
Targat wxcess Indiidul Hfetima] TR unkisss | 1.00E-08 Tifuaion oosticient in O omi TAOE-DA | Efaciie aMusion cosfiorent in 6ol B'T"‘ (A018-02
olnosr Hakl —— on vi| ooncentration
Adufl body weight|  BW [ 70 Henry's Law constant]  H om*-H,0km ek | 0.14 diffusion through) 252E04
e . - _ capiliary fringe
Avernging time for carcinogens| AT, yoars 70 Thickness of caplfiary Mngel Rewp em [ Efective diffusion coefliclent between O 7.64E.03
e prounchweter and soll surtace
inhatation cancer siope factor] — 8Fy | (mgig-dayy!] ©.081 Thickness of vadoss zone1 b om 186 | Risk-Basad Screening Level, amblent air| RBSLe | 1.77E+00
—— Inhalstion, commercial
inhsistion ratel IRy midey 20 Depth to groundwat Low om 173 | Risk-Based Screening Level, groundwat Lyews |8.58E400
10 amblent air, commerois exposus)
Exposurs EF daysliyeer 250 Wind speed sbove ground surface in] U s 225
amblent mbdng zone
Exposure duration|  ED years 2 Width of source area paraliel towind, of] W [ 1500
ground water fiow direction
Ambiert alr mixing Zohe height| 8, om 200
Vohimetric air content in capillary fringel  Gucey om’-siricm®-soit | 0.038
soils)
Volumetric alr content il vadose 2one| Oy cem®-sirfom®-soil 0,28
soils
Tolal soil porosity] By cmfom®-soll 0.38
Volumetric water cortent in capilla O |cm™-H,0/cm’sol | 0342
fiinge solts
Voiumetric weter content i vadose zone| 64 [cm®-H,O/cmbso¥| 0.12
80lls
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