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EXECUTIVE SUMMARY

A screening risk assessment (SRA) was conducted for a mixed commercial/residential
area within the Las Vegas Valley to assess the potential risks associated with migration of
volatile organic compounds (VOCs) from ground water to indoor and outdoor air at five
locations above a petroleum hydrocarbon ground-water plume (Figures 1 and 2).

Potential historical and current emissions of VOCs from ground water to the ground
surface were estimated using the numerical vadose zone fate and transport code

VLEACH. Standard indoor and outdoor air dispersion models were applied to the results
of the VLEACH modeling to estimate reasonable maximum exposure (RME)

concentrations in indoor and outdoor air.,

The results of the screening risk assessment indicated that, based on the ground-water
monitoring data for 1995 to 2000, volatilization of VOCs from ground water to air does
not represent a significant exposure pathway for historical or current ground-water

conditions.

1.0 INTRODUCTION
This section of the SRA presents the technical approach employed in the SRA and

discusses the site background relevant to the SRA.

1.1  APPROACH

A health risk assessment (HRA) is an appropriate analytical methodology for determining
the potential health risks for any hypothetical individual living or working at a site where
a chemical release has, or may have, occurred (USEPA, 1989). The hypothetical
individual that is evaluated in a standard HRA is assumed to have a reasonable maximum
exposure by applicable exposure routes. The assumption of exposure represents an
extremely conservative approach. This approach is recommended by regulatory risk
assessment guidance in order to make the HRA sufficiently protective of all potential

receptors,
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The HRA applies four evaluation components as the basis for characterizing potential
health risks posed to current and potential future receptors at a site (USEPA, 1989).

These HRA components are:

Site Characterization/Selection of Chemicals of Potential Concern: Site

characterization data are evaluated and the chemicals of potential concern

(COPCs) are selected.

Toxicity Assessment: Hazard identification and dose-response evaluations are
conducted for the COPCs.

Exposure Assessment: The routes through which potential exposure to COPCs
may occur are identified and the magnitude and duration of the doses that people

might receive as a result of their potential exposure are estimated.

Risk Characterization: The relationship between the estimated dose and the

probability of observing an adverse effect is characterized for each COPC. The

incremental lifetime cancer risk and the noncancer hazard indices are calculated.

The methodologies used in this SRA are consistent with standard risk assessment

practices and information provided in the following guidance documents:

o USEPA, 1989. Risk Assessment Guidance for Superfund (RAGS), Volume I
Human Health Evaluation Manual (Part A), December.

¢ ASTM, 1995. Risk Based Corrective Action Applied at Petroleum Release Sites.
E 1739-95.

e USEPA, 1996. Soil Screening Guidance: Technical Background Document, May.
o USEPA, 1997. Exposure Factors Handbook, August.

Page 2
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As recommended by USEPA (1996) and ASTM (1995), a tiered approach was employed.
As an initial step, a simple Tier I analysis was conducted for all locations evaluated. The
Tier I analysis relied on simplified, very conservative assumptions for fate/transport
modeling. Based on the results of the Tier I analysis, a Tier II analysis was subsequently
conducted where warranted (USEPA, 1996; ASTM, 1995). The Tier II analysis
employed a more complex fate/transport modeling approach that more accurately reflects
site conditions. More information regarding the Tier I and Tier II analyses is provided in

Appendix A.

1.2 ORGANIZATION OF REPORT

The organization of this report is as follows:

Section 2.0  Site Characterization and Selection of Chemicals of Potential Concern:
Background information for the site is discussed and site characterization data relevant to
the SRA are presented. Rationale for the selection of the chemicals evaluated in the SRA

is provided.

Section 3.0  Toxicity Assessment: The toxicity criteria established by the regulatory

agencies are discussed and presented.

Section 4.0  Exposure Assessment: The exposure scenarios and pathways, exposure

parameters, exposure point concentrations (including fate/transport modeling), and dose

calculations are discussed.

Section 5.0  Risk Characterization: The potential health risks associated with assumed

exposure to COPCs are presented,

Section 6.0  References: The references cited in the SRA are provided.

Page 3
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2.0 SITE CHARACTERIZATION AND SELECTION OF CHEMICALS OF
POTENTIAL CONCERN

This section provides a brief overview of the site background, discusses the ground-water

monitoring data, and identifies the chemicals of potential concern.

21 BACKGROUND

Seven underground storage tanks (USTs) are currently located at the Avis site. Six of
these USTs have been in place since 1981. Four of the USTs are used to store gasoline,
one to store diesel, one to store new oil, and one to store used oil. A release was
discovered in late 1992 during UST upgrades, at which time leaking piping and the new

oil UST were replaced.

Three USTs (two gasoline and one waste oil) have been operating at the Allstate
(Payless) site since 1982. A release resulting from a leaking dispenser pump, was found
in September 1998. The two gasoline UST systems were subsequently repaired and

upgraded. The waste oil UST was removed in 1999.

Remedial action of the contaminated groundwater is currently being conducted, with
oversight by the Nevada Division of Environmental Protection (NDEP). The remedial
action goals for groundwater identified by the NDEP are the federally promulgated
Maximum Contaminant Levels (MCLs) for all chemicals other than methy! tertiary butyl
ether (MTBE). The remedial action goal for MTBE is the State of Nevada action level of

200 ug/L.

As part of the site assessment, the NDEP and responsible parties identified the need to assess
if significant vapor migration of volatile petroleum constituents released to groundwater is
occurring or has potentially occurred in the past. This SRA has been completed to address

that need.

2.2 SUMMARY OF GROUND-WATER DATA
Broadbent & Associates, Inc. (BAI) has monitored twenty-seven ground-water

monitoring wells (MW-1 through MW-18 and MW-20 through MW-28) associated with
Page 4
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the Avis facility at the McCarran Airport. The locations of these wells are shown on
Figure 3. Concentrations of benzene, toluene, ethylbenzene, xylene (BTEX), total
petroleum hydrocarbons (TPH), and methyl tertiary butyl ether (MTBE) in ground-water
samples collected from these wells are listed in Table 1. Table 2 lists concentrations for
several fuel oxygenates including tertiary amyl methyl ether (TAME), di-isopropyl ether
(DIPE), ethyl tertiary butyl ether (ETBE), ethanol, methanol, and tertiary butyl alcohol
(TBA) for these twenty-seven wells. Naphthalene data and some additional MTBE data

for these wells are also included in Table 2.

URS Corporation (URS) has monitored twelve ground-water monitoring wells associated
with the Allstate (Payless) facility. The locations of these wells are shown on Figure 3.
Concentrations of BTEX, TPH, and MTBE in ground-water samples collected from wells
AMW-1A, AMW-2 through AMW-7, and AMW-11 through AMW-14 are listed in
Table 3a. Like BAI, URS has also analyzed samples for the presence of oxygenates.

These results are summarized in Table 3b.

All ground-water monitoring data were evaluated as appropriate for risk assessment

application.

2.3 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONGERN

Chemicals of potential concern (COPCs) are selected to ensure that the risk assessment
focuses on those chemicals that are site-related and could significantly contribute to
overall site risk (USEPA, 1989). Consistent with ASTM risk-based corrective action
guidance (ASTM, 1995), the toxic and mobile constituents of petroleum hydrocarbons
are targeted as COPCs. These (indicator) chemicals include BTEX, polycyclic aromatic
hydrocarbons (PAHs), and fuel additives, including MTBE.

Based on a review of the ground-water data, discussions with NDEP, and consideration
of toxicity and volatility of the indicator chemicals, the following chemicals were
identified as COPCs for the SRA:

Page 5
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e Benzene

e Toluene

e Ethybenzene
e Xylenes

¢« MTBE.

Table 4 provides a summary of the rationale for the COPC selection. It should be noted
that, aithough additional chemicals have been reported in one or more of the monitoring

wells, none of these were identified as COPCs for the quantitative SRA.

3.0 ToXICITY ASSESSMENT

This step of the SRA consists of the characterization of the nature and strength of the
evidence of causation as well as the dose-response relationship for each COPC.
Evidence of causation addresses the ability of the chemical to cause toxicity in humans.
Dose-response assessment characterizes the relationship between the dose of a chemical
and the potential for an adverse health effect in the exposed population. Based on this
quantitative dose-response relationship, USEPA has applied the results of the chemical-
specific toxicity assessments to derive numerical toxicity criteria to estimate the
likelihood of a specific adverse health effect occurring as a function of exposure. The
methods used to establish the dose-response criteria associated with evaluating potential
chronic (long-term) carcinogenic and noncarcinogenic health impacts are addressed

separately in the following sections,

3.1 NONCARCINOGENIC HEALTH EFFECTS

It is widely accepted that most biological effects of chemicals occur only after a threshold
dose is reached. That is to say, there is a range of doses that exists from zero to some
finite value that can be tolerated by an animal or human with essentially no adverse
health effects. For the evaluation of noncarcinogenic health effects, USEPA Reference
Doses (RiDs) that incorporate the concept of a biclogical threshold are used. USEPA
(1989) defines the chronic RfD as a daily exposure level for the human population,

including sensitive subpopulations that is likely to be without an appreciabie risk of
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deleterious effects during a lifetime. Chronic RfDs are specifically developed to be

protective of long-term exposures to a chemical.

For the purposes of establishing health criteria, the threshold dose is usually estimated
from the no-observed adverse effect level (NOAEL) or the lowest-observed adverse
effect level (LOAEL) determined from human and/or animal studies. The NOAEL is
defined as the highest dose at which no adverse effects are observed, while the LOAEL is
defined as the lowest dose at which adverse effects are observed. Uncertainty factors are
applied to the NOAEL or LOAEL observed in animal studies or human epidemiological
studies to establish the chemical-specific RfD. The RfD is applied in the risk

characterization to estimate the potential noncancer health hazards.

Benzene, toluene, ethylbenzene, xylenes,and MTBE were evaluated for noncarcinogenic

health effects. The chemical-specific RfDs for these COPCs are summarized in Table 5.

3.2 CARCINOGENIC HEALTH EFFECTS

The current approach to carcinogenic risk assessment used by USEPA, and other U.S.
regulatory agencies assumes, without confirmatory studies, that every exposure to a
carcinogen poses a finite probability, however small, of producing a carcinogenic
response. There are no data to substantiate this assumption. It is highly likely, based on
studies to date, that this assumption results in predictions that overestimate risk (USEPA,
1986, 1989). The current approach assumes that there is no threshold to carcinogenic
effects. The linearized multistage (LMS) low dose extrapolation model is applied to
high dose data to predict carcinogenic response at low doses. The use of this model is
recognized to represent an extremely conservative approach to assessing carcinogenic
potency (USEPA, 1986, 1989).

Cancer slope factors (SFs) are derived in most cases from the LMS or similar model.
Based on the nonthreshold theory for carcinogens, the modeling assumes a carcinogenic
risk of zero only at zero dose, i.e., at all doses some risk is assumed to be present. The

chemical-specific slope factor, which is expressed in units of (mg/kg-day)™, represents
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the 95% upper confidence limit of the probability of carcinogenic response per unit daily

intake of a substance over a lifetime.

Benzene was evaluated for carcinogenic health effects. The chemical-specific SF used in
this SRA is provided in Table 5.

4.0 EXPOSURE ASSESSMENT

This section identifies the exposure scenarios and exposure pathways evaluated in the
SRA. It also discusses the methods applied to estimate dose, including methods for
fate/transport modeling, calculation of exposure concentrations, and discussion of the
exposure assumptions (parameters). Estimated doses for each COPC are presented in this

section.

4.1 EXPOSURE SCENARIOS
The exposure scenarios identify the potential exposure settings and potential receptors.
The exposure settings include indoor and outdoor exposure at each of five locations. The

following receptors and locations were evaluated in the SRA:

Hypothetical historical and current receptors living above the following locations:

e MW-8 (commercial worker)

e MW-13 (resident)

s  MW-24 (resident)

s MW-28 (resident)

o  AMW-12 (resident).

Page 8
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4.2 EXPOSURE PATHWAYS

Pathways of exposure are the means through which an individual may come into contact
with a chemical. For a complete exposure pathway to exist, each of the following
elements must be present (USEPA, 1989):

e A source and mechanism for chemical release;

¢ An environmental transport medium (i.e., air, water, soil);

* A point of potential human contact with the medium; and

¢ A route of exposure {(e.g., inhalation, ingestion, dermal contact).

The only complete (or potentially complete} exposure pathways for historical and/or
current receptors are inhalation of indoor air and inhalation of outdoor air. Accordingly,

these pathways were evaluated in the SRA.

4.3 Dosi ESTIMATION

Dose is defined as the amount of chemical absorbed into the body over a given period of
time (USEPA, 1989). For noncarcinogenic effects, the dose is averaged over the period
of exposure and is referred to as the average daily dose (ADD). For carcinogenic effects,
the dose is averaged over a lifetime and is referred to as the lifetime average daily dose
(LADD).

Consistent with current USEPA guidance, the following dose equation was used to assess

exposure to indoor and outdoor air:

CxIRxEF xEDxB

Dose =
BW x AT

where:

Page 9
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Dose Average Daily Dose (ADD) (mg/kg-day) for noncarcinogens; Lifetime
Average Daily Dose (LADD) (mg/kg-day) for carcinogens

C o Chemical concentration in air (mg/m”)

IR = Intake rate (m*/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

B = Bioavailability (fraction)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged - days)

(= ED x 365 days/yr for noncarcinogens; 25,550 days for carcinogens)

Exposure point concentrations and the exposure parameter values are input into this
equation to yield dose estimates. Exposure parameter values are summarized in Table 6.

Exposure point concentrations are discussed in Section 4.4.

4.4 EXPOSURE POINT CONCENTRATIONS

The exposure point concentration (EPC) is the representative concentration of a COPC in
an environmental medium that is potentially contacted by a receptor (e.g., resident or
worker). In this SRA, EPCs were estimated for the hypothetical indoor and outdoor

receptors at each location of interest.

In order to estimate potential EPCs in air due to volatilization of VOCs from ground
water, two modeling steps are employed (1) vapor flux (i.e., surface emission) rates are

directly measured or estimated using a predictive model and (2) the measured or
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estimated flux rates are subjected to indoor and outdoor air dispersion models to predict

EPCs.

For purposes of this SRA, vapor flux modeling was conducted using the numerical
vadose zone fate and transport code VLEACH (Ravi and Johnson, 1995). VLEACH is
identified by USEPA as one of the appropriate models for use in risk assessment
(USEPA, 1996). EPCs in air were estimated based on measured ground-water
concentrations, which were input to the VLEACH model. A summary of the basis of air

EPCs is provided below. The VLEACH-based fate and transport analysis is included as

Appendix A.
Air EPC Scenario Fate/Transport Model Tier
Current exposure (RME) Tier I
Historical exposure (RME) Tier I
Historical exposure (worst case) MW-8, benzene: Tier II*
MW-8, other COPCs: Tier I
All other locations (all COPCs): Tier I

*See Appendix A for description of refined modeling method.
RME (reasonable maximum exposure) uses maximum measured ground-water concentration.
Worst case uses two times the maximum measured ground-water concentration.

5.0 RiISK CHARACTERIZATION

This section of the SRA combines outputs of the exposure and dose-response assessments
to characterize the potential health risks for hypothetical historical and current receptors
for each exposure location evaluated. Section 5.1 summarizes the estimated incremental
lifetime cancer risks. Section 5.2 summarizes the estimated noncancer hazard indices.
Section 5.3 discusses the comparison of estimated EPCs in air to the odor threshold for
the COPCs.
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5.1 INCREMENTAL LIFETIME CANCER RISK ESTIMATES

The calculations for the incremental lifetime cancer risk (ILCR) estimates are provided in
Table 7. Table 8 provides a summary of the risk estimates. None of the ILCRs exceeded
the one-in-one million (1 E-06) de minimus level. Given the conservative methodology
applied in estimating potential exposure, these results indicate no significant cancer risks

for either the conservative historical scenarios or current scenario.

5.2 NONCANCER HAZARD INDEX ESTIMATES

The calculations for the noncancer hazard indices are provided in Table 7. Table 9
provides a summary of the hazard index estimates. Given the conservative methodology
applied in estimating potential exposure, these results indicate no potential for noncancer

health effects for either the conservative historical scenario or current scenarios.

It should be noted that benzene contributes to over 95 percent of the hazard index, in all
cases (except for MW-28, where only MTBE was detected). The hazard indices for
MTBE are in the range of 0.0001 (one ten-thousandth of the acceptable hazard index).
The other oxygenates (not included in the quantitative evaluation) were reported in lower
concentrations than MTBE and are equally or less toxic than MTBE; accordingly, these

observations further substantiate the low risk potential of the non-MTBE oxygenates.

5.3 ODOR THRESHOLDS of COPCs

It was of interest to compare the highest (historical) estimated air concentrations with the
chemical-specific odor thresholds. The comparison, shown in Table 10, indicates that,
for BTEX, odor thresholds are thousands of times higher than the highest estimated air
concentrations. For MTBE, the odor threshold is over 50 times the highest estimated air
concentration. Given the very conservative basis for the estimated air concentrations, it
is unlikely that individuals have ever smelled the COPCs historically or currently present

in ground water.
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Table 4
Avis - McCarran Alrport Rasults of Ground-Water Analyses
BTEX, TPH, and MTBE

(_ Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well _ {ugiL) fuglL) {ugit} (palt) (mgiL} (wgiL)
MW-1 6/5/85 397 ND 75 ND ND NA
911/35 357 23 ND ND 12.2 NA
12/28/95 193 3.4 ND 234 1.7 NA
2/5/96 80 2.2 ND 4.1 ND NA
220097 542 436 662 352 38.8 NA ‘
3/25/97 414 236 236 304 56.0 52,000
6/22/97 208 94 ND 120 18.6 NA
9/16/97 272 132 2 490 65.1 NA
1215/97 127 52 51 434 58.7 NA
3/26/98 30 ND ND 34 35.6 35,500
9/15/98 56 ND ND 53 19.9 19,784
12/17/98 160 36 210 116 26.4 25872
373/99 13 3 15 18 0.29 9,400
6/8/99 5.6 14 27 5.7 ND 5,200
9/22/99 ND ND ND ND ND 2,300
12/9/99 4 27 4 37 ND 4,600
A1Z3/00 ND a7 ND 22 ND 4,400
6/15/00 ND ND ND ND NA 3,400
MW-24 3/26/98 169 13.3 36 149.4 1.5 609
9/15/98 27 ND ND ND 0.68 634
12/17/98 ND ND ND ND 0.51 511
33/99 ND 6 24 18 0.71 650
6/8/99 21 9 21 25 0.33 790
9/22/99 6.8 8.6 14 11 0.35 910
12/9799 1 31 59 59 057 620
3/23/00 5.4 30 55 64 0.8 250
6500 3.6 14 40 K NA 1,000
MW-3 6/5/95 9,540 10,420 2,640 7,340 80.7 NA
9/11/95 14,490 7,506 2,664 6,324 74.7 NA
s 12/28/95 5,089 2,275 3,015 1,247 16.7 NA
2/5/96 5,400 6,304 2,233 3.885 221 NA
2120097 1,876 832 984 620 94.9 NA
32597 2,730 1,746 1,056 802 129.0 118,620
6/22/97 1,334 _778 58 2,094 40.2 NA
9/16/97 624 464 122 1,092 42.6 NA
12/15/97 44 66 15 IH 11.2 NA
3/26/98 4 ND ND 557 220 20910
9/15/98 36 ND ND 10.4 27.4 25,784
1217/98 138 1,714 600 3,566 29.5 14,714
3389 ND 24 72 1,950 4.8 15,000
6/6/99 6.0 0.3 ND ND ND 16,000
9/22/99 ND ND ND ND ND 660
12/9/99 ND ND ND ND ND 4,600
ND ND ND ND ND 2,300
615700 ND ND ND ND NA 610
Mw-4 9/16/97 1,353 2,036 1,510 1,685 18.5 NA
12115/97 1,347 3,212 2356 2,544 211 _NA
3/26/98 732 1,666 1,309 1,819 257 1,705
9/15/98 29 943 1,212 1,542 12.4 4,281
12/17/98 228 678 1,056 1,240 10.6 3,781
3/3/99 110 230 710 710 6.6 4,000
6/8/99 57 34 330 240 27 2,300
9/22/99 2.4 ND ND ND 1.1 1,700
12/8/99 21 28 440 22 1.5 3,700
3/23/00 35 49 150 23 2.1 1,800
6500 55 ND 410 ND NA 1,300

@
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Table 1
Avis - McCarran Alrport Results of Ground-Water Analyses

BTEX, TPH, and MTBE

Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well {ughL) {ugL) {bg/L) {pgn) {mg/L) (pg/L)
MW-5 6/5/95 710 344 158 106 7.6 NA
9/11/95 2,143 448 173 166 10.5 NA
12/28/95 1,242 250 176 64 4.3 NA
2/5/96 569 21 ND 12.6 26 NA
2/20097 2,120 208 72 284 79.0 NA
372597 604 116 ND 100 245 23,084
6/22/97 461 ND ND 345 11.1 NA
9/16/97 424 64 23.4 71 279 NA
12/15/97 227 105 6.4 227 26.2 NA_
3/26/98 66 ND ND ND 9.6 5,069
9/15/96 ND ND ND ND 18.9 18,848
12/17/98 ND ND ND ND 16.7 16,699
3/3/99 10 ND 22 21 0.4 10,000
6/8/99 06 ND 1.5 ND ND 3,400
9/22/99 ND ND ND ND ND 880
12/9/99 ND ND ND ND ND 1,200
323100 ND ND ND 6 ND 1,200
B/15/00 ND ND ND ND NA 260
MW-6 816/97 4,460 11,360 3,880 9,780 69.9 NA
1211597 2,340 2,360 4,440 7.410 458 NA
3/26/98 1,494 552 3,208 3,864 18.5 3,320
9/15/98 428 B8 2,508 948 15,8 4,712
12117/98 268 52 3160 778 17.4 2,448
3/3/99 140 36 3,200 620 14.0 2,100
6/8/99 46 17 1,600 190 7.7 2,400
9/22/98 7 21 18 370 18 4,000
12/9/99 98 1,100 2,300 140 12 2,500
3/23/00 19 ND 890 15 12 3,900
_ 6/15/00 47 ND 860 ND NA 5,000
MW-7 9/16/97 3,194 126 488 624 162 NA
12/15/97 250 120 1,492 402 137 NA
3/26/98 a9 51 1,023 160 97.5 96,150
9/15/98 54 50 1.014 186 71 64,448
12/117/98 ND ND 179 78 210 192,250
3/3/99 8 ND 850 25 7.8 68,000
6/8/99 14 58 550 6.8 2.2 68,000
9/22/99 11 27 93 180 28 61,000
12/9/99 ND ND 130 ND 28 36,000
323/00 2 ND 2 ND 12 40,000
BI5A0 ND ND ND ND NA 40,000
MW-8 6/5/95 12,170 1,060 812 568 40.7 NA
aM1/95 13,058 564 358 360 39.3 NA
12/28/85 12,483 2,809 1,222 1,573 26.6 NA
2120197 11,076 120 720 ND 119 NA
3/25/57 10,676 476 772 336 188 175,740
6/22/197 8,768 292 750 212 21.1 NA
9/16/97 8,290 402 438 412 173 NA
1215/97 112 9.2 ND 326 96.6 NA
3/26/98 310 ND ND ND 132 124,200
915/98 45 ND ND ND 26.7 26,615
12/17/98 80 ND _142 ND 112.0 111,918
3/3/93 91 5 520 7 36 110,000
6/8/99 39 34 170 1.6 0.67 120,000
9/22/99 180 7.9 ND 270 4 110,000
12/9/99 46 a7 210 ND 1.8 95,000
3/23/00 3 4 100 3 1.50 79,000
B/15/00 380 ND 450 200 NA 71,000
Table 1 (GW Chemical Data - BTEX and MTBE) | 95150/TBL2 Page 2 ol 7
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Table 1
Avis - McCarran Alrport Results of Ground-Water Analyses

BTEX, TPH, and MTBE

Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well {ught) (gL} {sg/L) (ugiL) {mg/L) {palL)
MW-9 6/5/95 12,848 11,262 1,584 3312 49.9 NA

911/95 21,504 6,084 1,240 2,028 66 NA
12/28/95 10,276 5272 2,280 _ 984 23.4 NA
220197 1,920 1,500 1,056 612 127 NA
3725097 4,030 3574 1,736 1,444 3l 4150
6722/97 5,459 2,673 1,477 1,420 229 NA
9NGIST 4,300 7,690 2,660 7.510 72.2 NA
1215/@7 4,160 1,140 2,316 6,476 83.7 NA
3/26/98 3,119 371 1,883 2,254 768.2 48,170
8/15/58 720 100 450 570 29.9 28,050
12/17/58 1,554 68 1,622 494 45.4 41,680
373799 930 28 1,400 64 8.8 35,000
&/6/99 230 51 740 5.1 2.7 31,000
9/22/99 24 ND 100 300 57 23,000
12/9/99 54 56 210 66 1.1 16,000
23100 27 ND 130 3 0.67 13,000
&/15700 ND ND 85 ND NA 7,500
MW-10 6/5/95 LS 41 ND 165 0.7 NA
9M1/95 822 76 154 ND 1.5 NA
12/28/95 71 ND ND ND 0.32 NA
2/20/97 716 ND ND 3.3 0.6 NA
3/25/97 483 45 11 18 0.9 211
6/22/97 158 103 95 325 1.9 NA
G697 308 _ 213 ND 62.5 0.9 NA
1215097 351 30.3 66.4 17.8 1.3 NA
3/26/98 124 ND ND ND 27 154
8/15/98 84.9 ND 71 4.4 0.78 443
1217/98 ND ND ND ND ND 353
3399 110 ND 18 ND 12 580
6/8/99 81 33 80 45 0.73 550
9/22/99 35 1.7 ND 8.7 1.5 580
12/5/59 8.2 ND 2.7 ND 0.78 830
3723100 62 ND 26 ND 0.72 500
o500 NO_ ND ND ND NA 570
MW-11 9/11/95 ND ND ND ND ND NA
12/28/95 ND ND ND ND_ ND NA
220097 ND ND _ND ND ND NA
372597 ND ND ND ND ND ND
622087 ND ND ND ND ND NA
oM6/97 ND ND ND ND ND NA
121597 ND ND ND ND ND NA
3/26/98 _ND ND ND ND ND 112
9/15/98 ND ND ND ND ND ND
1217/98 ND ND ND ND ND ND
373199 ND NO ND ND ND ND
6/8/99 ND ND ND ND ND ND
0/22/99 ND ND ND ND ND 1.4
12/5/99 ND ND ND ND ND ND
3/23/00 ND ND ND ND ND 11
6/15/00_ ND ND ND ND NA ND
MW-12 91795 ND ND N ND ND NA
12/28/95 ND ND ND ND ND NA
2720097 ND ND ND ND ND NA
3725197 ND ND ND ND ND 40
6/22197 ND ND ND ND ND NA
0116/97 ND ND ND ND ND NA
1215097 ND ND ND ND 2.3 NA
3726/98 ND ND ND ND 0.63 625
0/15/98 ND ND ND ND 13 1,969
12/17/98 ND ND ND_ ND 18 1,774
3399 ND ND ND ND ND 2,300
&/B8/58 ND ND ND ND ND 790
9/22/99 ND ND ND ND ND 700
12/9/58 ND ND ND ND ND 1,000
3/23/00 ND ND ND ND ND 230
_ G500 ND ND ND ND NA B2
Table 1 (GW Chemical Data - BTEX and MTBE) | 95150/TBL2 Fage 3 ot /7

NDEP 00099




Table 1
Avis - McCarran Alrport Results of Ground-Water Analyses
BTEX, TPH, and MTBE

Monitoring Date Benzene Teluene Ethylbenzene Xylenes TPH MTBE
Well (ugiL) {pgiL) (irgL) {pgn ) {mgil) (ugi)
MW-13 2/20/97 4,224 3,496 2,596 3,752 56.5_ NA
3725197 2,620 1,444 1,268 1,908 73 54,240
6/22/97 1,288 1,140 1,388 2,280 65 NA
9/16/97 2,132 3,316 1,820 4,288 719 NA
12/15/97 1,010 1,320 660 2,140 91.1 NA
3/26/98 1,704 2,118 610 2,026 55 44,420
9/15/98 960 224 676 1,494 389 29,000
12117/98 826 222 416 822 45.7 39,192
373798 510 320 640 530 200 45,000
6/8/99 ND ND ND ND 5.7 45,000
9/22/99 36 26 ND 770 25 37,000
12/9/99 770 260 600 720 8.3 23,000
3/23/00 460 87 490 520 11 34,000
[ ons0 [ &2 74 040 1,100 NA 41,000
MW-14 9/11/95 ND ND ND ND ND NA
12/2B/95 ND ND ND ND ND NA
2/20/97 ND ND ND ND ND NA
3725197 ND ND ND ND ND 13
6/22197 ND ND ND ND ND NA
916/97 ND ND ND ND ND NA
121597 ND ND ND ND 1.1 NA
3/26/98 ND ND ND ND 1.1 1,008
9/15/98 ND ND ND ND 0.8 800
12117/98 ND ND ND ND 1.1 1,045
3/3/99 ND ND ND ND ND 420
6/8/99 ND ND ND ND ND 610
9/22/99 ND ND ND ND ND 940
12/9/99 ND ND ND ND ND 1,700
/23100 ND ND 45 ND ND 720
BAL00 ND ND_ ND ND NA 7,400
MW-15 2720197 ND ND ND ND ND NA
3725087 ND ND ND ND 15 1,400
622/97 ND ND ND ND_ 06 NA
9/16/97 ND ND ND ND 19 NA
12115/97 ND ND ND ND 24 NA
3/26/98 ND ND _ND ND 6 1,600
9/15/98 ND ND ND ND 1.4 1,328
12/17/98 ND ND ND ND 1.0 1,003
373799 ND ND ND ND ND 1,100
6/B/99 0.5 ND ND ND ND 800
9/22/93 ND ND ND ND ND 580
12/5/59 ND ND ND ND ND 540
3/23/00 ND ND ND ND ND 450
—6/15100 ND ND ND ND NA_ 450
MW-16 2/20/97 ND ND ND ND ND NA
3/25/7 ND ND ND ND ND ND
6/22/97 ND ND ND ND ND NA
5/16/97 ND ND ND ND ND NA
121597 ND ND ND ND ND NA
3/26/98 ND ND ND ND ND 234
9/15/98 ND ND ND ND ND 123
12/17/98 ND ND _ND ND ND ND
3/3/99 ND ND ND ND ND ND
6/8/99 ND ND! ND ND ND ND
9/22/99 ND ND ND ND ND ND
12/9/89 ND ND ND ND ND ND
/23000 ND ND ND ND ND ND
B5100 ND ND ND ND NA
Table 1 (GW Chemical Data - BTEX and MTBE) | 95150/TBL2 Page 4 of 7
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Avis - McCarran Airport Results of Ground-Water Analyses

Table 1

BTEX, TPH, and MTBE

( Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well {pg/L} {pg/L) {ugiL) {poil) (mgiL) {paiL)
MW-17 2/20/97 1,084 560 958 136 8.8 NA
3/25/97 3,136 250 409 160 36 31,058
6/22/97 3,450 226 1,690 118 15.8 NA
9/16/97 1,818 158 585 73.4 18.5 NA
12715/87 343 150 101 178 126 NA
3/26/98_ 1,905 349 170 422 30 25410
9/15/98 ND ND ND ND 121 12,020
12/17/98 1,832 46 702 78 31.9 27,900
37398 860 25 820 3 7.1 27,000
6/8/99 820 65 1,000 11 54 26,000
9/22/89 24 8.2 ND 260 13 26,000
12/9/99 010 100 1,500 250 76 21,000
3/23/00 600 18 1,300 18 7.9 26,000
671 5700 850 Bl 1,500 120 NA S
MW-18 2120197 _ 1,226 795 1,546 326 34.1 NA
3/25/97 1,074 33 1,100 160 41 37,360
6/22/97 402 130 696 102 52 NA
9/16/87 1,444 514 1,074 432 36.7 NA
1215087 584 B4 758 170 KEX] NA
3/26/98 521 137 787 325 40 36,340
0/15/98 184 21 258 163 375 36,370
12/17/98 456 24 604 244 21.7 18,704
373798 270 15 1,800 48 7.3 23,000
6/6/99 51 21 960 76 32 28,000
5/22/89 13 13 34 210 83 29,000
12/8/89 84 17 930 270 6.1 22,000
3723100 _ 56 0 1,100 230 53 39,000
_ (i 7 ND_ 1100 300 NA 38,000
y  MW-20 2720097 15,772 6,172 1,484 1,040 137 NA
w 302587 3,808 886 18 708 56 49,438
6/22/97 10,328 5.054 1,056 1,834 41.9 NA
9/16/97 13,150 4,482 576 1,968 138 NA
1215057 13,720 2,3% 2.848 2,260 168 NA
3/26/98 1,666 2,087 1,251 2,115 136 105,990
9/15/98 840 310 940 730 946 91,910
12A17/98 8,530 360 1,760 1,760 105 69,850
RIRTE] 8,300 340 2,500 3,060 46 72,000
€/8/99 5,100 570 2,000 1,200 15 77.000
9722199 §,300 76 6.1 3,600 45 58,000
12/9/89 4,200 480 3,000 3,400 22 40,000
3/23/00 1,200 64 1,700 1,300 14 55,000
_ B/15/00 850" % 7,600 1,000 NA 60,000 |
MW-21 4724/97 2,172 196 1,268 144 11.9 4,502
6/22/97 142 ND ND 56 ] NA
9/16/97 274 g2 542 158 6.8 NA
12/15/97 69.5 132 393 75 135 NA
3/26/98 138 56 792 104 156 7.810
9/15/98 426 52 ND 135 155 14,640
1217/98 ND ND ND ND 9.7 9,120
3399 17 ND 1,100 ND 35 12,000
6/8/99 310 21 1,100 89 45 18.000
9/22/99 ND 10 33 590 6.9 7.100
12/5/99 120 ND 1,800 —ND 4.8 8,100
372300 140 ) 1,700 o1 6.2 16,000
&/15700 250 ND 7,500 300 NA 15,000
Table 1 {(GW Chemical Data - BTEX and MTBE) | 85150/TBL2 Page 5 of 7
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Table 1
Avis - McCarran Airport Resuits of Ground-Water Analyses

BTEX, TPH, and MTBE

Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well {pgit) {pgi) {pgiL) {bgiL} {mg/L) {vgit)
MwW-22 4/24/97 59 16 ND 41 7.6 7.090
622197 ND ND ND 8.9 2 NA
9/16/97 234 374 16.2 58.2 21.9 NA
12/15/97 ND ND ND ND_ 6 NA
3/26/98 26 ND ND 48 16.5 16,354
9/15/98 231 ND 25 2.1 124 12,310
12117/98 200 68 340 106 18.5 14,090
33/99 36 26 220 91 2.2 168,000
6/8/99 1 43 29 10 0.31 18,000
9/22/99 15 79 1.3 210 86 15,000
12/9/99 37 30 140 100 1.7 8,200
3/23/00 7 3.4 28 9.2 0.91 15,000
NI:‘r ND an ND NA 17,000
MW-23 4124197 ND ND ND ND 14 1,416
6/22/97 ND ND ND ND ND NA
onema7 ND ND ND ND 2.1 NA
12/15/97 ND ND ND ND 33 NA
3/26/98 ND ND ND ND 28 2,794
9/15/98 ND ND ND 25 4 3,980
12117/98 __ND ND ND ND 23 2,259
3/3/99 ND ND ND ND ND 3,200
6/8/92 ND ND 0.6 ND ND 2,500
S/22/99 ND ND ND ND ND 1,700
12/9/98 ND ND ND ND ND 3,000
3/23/100 ND ND 2.3 ND ND 2,200
5715!9_& ND ND ND ND NA 20800 |
MwW-24 11/13/97 904 296 1,128 460 48.3 NA
12115/97 309 26.4 1,019 118 14.3 NA
3/26/98 arz 2 55 120 19 18,241
9/15/98 244 8.2 117 17.8 29.2 27,950
12/117/98 314 32 270 90 18.9 17.020
3/3/99 410 14 2,000 111 8.2 21,000
6/8/99 150 38 1,000 95 4.3 20,000
8/22/99 2 13 37 670 7.9 14,000
12/9/99 150 39 1,400 81 7.0 16,000
3/23/00 84 6 1,700 20 6.1 21,000
6/15/00 100 ND 1,900 0 NA 24,000
MW-25 3/23/28 4.4 ND 244 ND 14 12,632
3/26/98 ND ND 16 ND ND ND
9/15/98 ND ND ND ND 7.7 7,691
1217/98 ND ND ND ND 12.5 12,492
3/3/99 ND ND ND ND 0.87 18,000
6/8/99 2.8 1.3 16 ND 0.27 15,000
9/22/99 75 4.1 ND_ 120 1,100 14,000
12/9/99 ND 17 ND ND 0.61 8,800
3/23/00 ND ND 15 ND 0.46 15,000
_ B/1500 ND ND_ 23 NG NA 15,000
MW-26 5/6/98 ND ND ND ND ND 2,600
9/15/98 ND ND ND ND _ a7 3,705
12/117/98 ND ND ND ND 41 4,064
31399 ND ND ND ND ND 7,400
6/8/99 ND ND ND ND ND 7,400
9/22/99 ND ND ND ND ND 5,800
12/8/99 ND ND ND ND ND 3,100
3/23/00 ND ND 2 ND ND 6,000
6500 ND ND ND ND NA 6,800
Table 1 (GW Chemical Data - BTEX and MTBE} | 95150/TBL2 Page 6 of 7
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Table 1
Avis - McCarran Airport Results of Ground-Water Analyses
BTEX, TPH, and MTBE

Monitoring Date Benzene Toluene Ethylbenzene Xylenes TPH MTBE
Well {ug/L) {walL) {pg/L) {giL) {malL) {pgiL)
MW-27 5/6/98 ND ND ND ND ND ND
9/15/98 ND ND ND ND ND ND
12117/98 ND ND ND ND ND ND
3/3/99 ND ND ND ND ND ND
6/8/99 _ND ND ND ND ND ND
9/22/99 ND ND ND ND ND 1.3
12/9/99 ND ND ND ND ND ND
3/23/00 ND ND ND ND ND 19
A58 | ND ND ND ND NA Lo
[~ Mw-28 4/6/98 ND ND ND _ ND ND 683
9/15/98 ND ND ND ND 1.4 1,330
12/17/98 ND ND ND ND 1.9 1,110
373199 ND ND ND ND ND 1,400
6/8/99 ND ND ND ND ND 800
9/22/99 ND ND ND ND ND 2,100
12/9/98 ND ND ND ND ND 2,200
3/23/00 ND ND ND ND ND 2,600
6/23/00 ND ND ND ND ND 3,300

NA = Not Analyzed
ND = Not Detected at Method Detection Limit

Table 1 (GW Chemical Data . BTEX and MTBE) | 95150/TBL2 Page7of 7
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Table 3a
Alistate (Payless) Results of Ground-Water Analyses
BTEX, TPH, and MTBE

R e 1= — Analylical Results (Jg/L or as shown) PR
: Benzene | Toluene |Ethylbenzene| Xylenes |TPH{mg/L)] MTBE
Apr-98 <5 <5 <5 <5 <0.6 <5
Sep-08 <2 <2 <2 <2 <0.25 <5
Dec-98 <5 <5 <5 <5 <0.25 <5
Mar-89 <5 <5 <5 <5 <0.25 <5
Jun-99 <5 <5 <5 <5 <0.25 <5
L Oct-89 <5 <5 <5 <5 na <5
Jan-00 <5 <5 <5 <5 na <5
Mar-00 <5 <5 <5 <5 na <5
Jun-00 <5 <5 <5 <5 na <5
10/3/00 <5 <5 <5 <5 na <5
Apr-98 43 7 220 7 1.6 100
Sep-88 130 3 200 <2 2.0 190
Dec-68 140 <5 220 19 1.8 100
Mar-99 70 <5 92 <5 2.0 89
Jun-89 81 <5 42 <5 1.5 140
e Oct-99 270 <5 270 5.2 na 130
Jan-00 58 <5 180 <5 na 130
Mar-00 31.1 <5 106 66.9 na 85
Jun-00 74 <5 100 <5 na 140
10/5/00 4.5 <2 10 26 na 27
Apr-98 5,900 2,400 2,600 2,890 7.0 90,000
Sep-98 4,600 180 3,200 560 24.0 69,000
Dec-08 3,500 91 2,800 387 17.0 56,000 E
Mar-99 2,300 46 2,400 167 15.0 47,000
Jun-89 1,400 <5 2,300 <5 6.8 61,000
e Oct-99 690 16 1,400 140 na 52,000
Jan-00 420 10 860 23 na 50,000 E
Mar-00 152 <5 344 216 na 16,000
Jun-00 260 <5 960 <5 na 42,000
10/5/00 8 3.6 430 3.3 na 31,000
- Jun-00 <5 <5 <5 <5 na <.25
LS 10/5/00 <2 <5 <5 <4 na 2.3
" Jun-00 <5 <5 <5 <5 na <25
e 10/5/00 <2 <2 <5 <4 na 10
" Jun-00 <5 <5 <5 <5 na <.25
AMW-13 10/5/00 <2 <2 <5 <4 na <2
. Jun-00 <5 <5 <5 <5 na <.25
AU 10/5/00 <2 <2 <5 <4 na <2
AMW-15* |  10/5/00 <2 <2 <5 <2 - <

Adapled frorn URS Corporation Table 6 (filename: s:\169\Payless Car RentalGMRs\GW Tables for Teri

TPH - lolal patroleum hydrocarbon, milligrams per liter. TPH values are tolal extractable prior 1o September 1898; values since Seplember 1998 are
purgeable gasoline-range organics.

BTEX - benzene, ethylbenzane, icluene, and lolal xylenes.

MTBE - methyl tertiary butyl ether, micrograms per liter,

Caoncenirations highlighted in bold exceed their respeclive Federal Drinking Waler Maximurm Contaminant Level (MCL) or State interitn action leval.

E- Exceaded Calibration Range

na- Not Analyzed

* Denoles off-sile well

URS GW Tables (modified) | BTEX
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TABLE 4
SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Chemical Frequency. | Relative | Physical/Chemical |  Other | COPC?
of Detection | Goncentration - ih‘il@bid’cﬁlﬁﬁ&ﬁﬁﬂ? i Mg
LR e
Benzene High High Available Yes
Toluene High Medium Available Yes
Ethylbenzene | High Medium Available Yes
Xylenes High Medium Available Yes
| MTBE High Medium Available Yes
TAME Low Low Not available No
DIPE Low Low Not available No
ETBE Low Low Not available No
TBA Med - High | Low Not available No
Ethanol Low Low Available No
Methanol Low Low Available No
Naphthalene | Low Low Available Semivolatile | No |

MTBE - methyl tert-butyl ether (fuel oxygenate)

TAME - tert-amy! methy] ether (fuel oxygenate)

DIPE - diisopropyl ether (fuel oxygenate)

ETBE - Ethyl tert-butyl ether (fuel oxygenate)

TBA - tert-butyl alcohol (fuel oxygenate and breakdown product of MTBE).
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Table 5

Summary of Toxicity Criteria for COPCs

Chemical SF; RfD;
(mg/kg-day)” (mg/kg-day)

Carcinogens
Benzene 27602 0.0017 ™
Noncarcinogens
Toluene N/A on P
Ethylbenzene N/A 029"
Xylenes N/A 0.20 ¥
MTBE N/A 0.86 1
References:

USEPA - Region IX Preliminary Remediation Goals (PRGs), 1999
References quoted in the 1999 PRGS:

Definitions:

SFi
RDi
N/A

n
i

h
x

from NCEA
from tRIS
from HEAST
withdrawn

Slope Factor for the inhalation route (applicable only for carcinogens)
Reference Dose for the inhalation route (for noncarcinogenic effects)
Not applicable for noncarcinogens

A reference dose is not available for this chemical

Tox_Criteria

NDEP 00109



L661 ‘VdasSN -Sreuoney
Aepju g ‘anfep (4e) =1y Sunieaig
L661 VIS Sumayy 35esaAy 'a[euOnNEY
(sAep 061°2) s1eak g 10 vonesmp amsodxg = Ly 1510309 JMUsSouIgiuonN
(s&ep 0g5'5T) s1eL 0L 51093 SMuaSouLIe)
anEA (Lv)aun] SuiBeisay
L661 ‘YIS ‘anfea mejsq ‘oreuoney
SIBAL 9 on[ep (a=) vonem(y amsodxy
L661 ‘VdaSN ‘TN areuoney
TeaissAep Og¢ oneA (1) Aouanbar] amsodxg
6861 VdaSN W8em Apoq aGeiaay areuoney
s 1 nfeA (ma) warom Lpog
aneA (AN ansodry wnuxely ajqeuoseay JNHueIed

SIJAWRIR JUIWSSISSY dinsodxq juapisay ppy)d)

V9 3qeL

NDEP 00110



L661 VdISN anjea ymejoq ‘a[euoney
By el -nNMeA (49) a1y Sunpearg
L661 ‘VdaSN Sumayy seraay :ofeuonEy
(sfep 09.°g) s1eak pT 10 uonemp amsodxy = LV 510303 SNRSoUnmeIuopN
(shep 0gs°sz) sreah o 51020 ouagouiare))
JanEeA (1) aun |, SuSesoay
L661 ‘VdASN ‘onfea amusarad yge ‘oeuoney
SIedL pT an[eA (@) vopem( amsodxg
L661 VdASN ‘T areucnEy
JeakssAep oce ‘an[EeA (43 £ouanbarg amsodxg
6861 VdASN W31om Lpoq sFesoay “Jpeuoney
PoL a0[eA (me) mdom £pog
(IND dansodxy wnwxey sjqeuoseay JWHIR ]

SIolauiBied JUBWSSISSY 2Insodxy NPy [BLUIPISY

€9 91qeL

NDEP 00111



L661 ‘vdasn S[EHonEYy
Aepy i 701 ‘anfep (4a) a1ey Sunpesag
L661 ‘VJASN ‘owmojn 28esoay ‘areuoney
(skep $71'6) 180k g7 10 uonemp amsodxg = Ly s10apy Smafoumareouoy
(shep 0g5'sz) s1eak o ‘513207 owadouidse)
oA (Lv) sun |, SuiSeraay
L661 VdHSH ‘onea spusasad g6 a[eUOnEY
sreaf 67 -anfep (az) vonem( amsodxg
1661 ‘VdISN ‘T[N :dpEucnEy
JeshssAep sz aneA (49 Aduanbary amsodxy
6861 VdISN ‘W8iam £poq aFeroay ‘a[euoney
Mo :anfep (ME) WSapm Apog
(A1) unsodxq wnwixegy JgruosEdy Ppueieg

S1919WeIR ] JUIWSSAsSY 2Insodxy JayJopm
J92[qe]L

NDEP 00112



TABLE 7

Risk / Hazarp CALCULATION SPREADSHEETS
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TABLE 8
SUMMARY OF INCREMENTAL LIFETIME CANCER RISK (ILCR) ESTIMATES

Indoor Exposure Scenario:

ater Coneen "‘t“ﬁhéﬁsSé‘éuﬁﬁh -
e e

MWw-8 7EL07 7E-07 2E-08
MW-13 9E-07 SE-07 9E-08
MW-24 2E-07 1E-07 1E-08
MW-28 NA NA NA
MWA-12 NA NA NA

Outdoor Exposure Scenario:

o Max -mm*'w
L s %wm«%i? e

MW-8 1E-06 1E-06 3E-08
MW-13 1E-06 TE-07 1E-07
MW-24 3E-07 2E-07 2E-08
MW-28 NA NA NA
MWA-12 NA NA NA
Note: ILCR = (Site Estimated Dose) x (USEPA Cancer Siope Factor)

The USEPA de minimus (not significant) cancer risk range is 1E-06 {one in one million
or 0.000001) to 1E-04 (one in ten thousand or 0.0001). An ILCR within this range (or
lower) indicates that the risk is within the USEPA acceptable risk range and therefore

there are no significant carcinogenic health risks associated with the exposure evaluated.
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TABLE 9

SumMmMARY OF HAZARD INDEX ESTIMATES

Indoor Exposure Scenario:

| Groandwaler Concentration Scemario.
% Hillane §§§§§§ Wiﬁé&qﬁgﬁm gg% R S
[ Child | Adult Child Adult

MW-8 - 0.15 - 0.073 - 0.0013
MW-13 0.10 0.037 0.052 0.018 0.01 0.0036
MW-24 0.025 0.0089 0.012 0.0044 0.0016 0.00057
MW-28 0.000025 | 0.0000088 | 0.000012 | 0.0000044 | 0.000012 | 0.0000044
MWA-12 NA NA NA NA NA NA

Outdoor Exposure Scenario:

MW-24 0.038 0.013 0.019 0.0067 0.0024 0.00086
MW-28 0.000037 | 0.000013 0.000018 | 0.0000066 | 0.000018 | 0.0000066
MWA-12 NA NA NA NA NA NA

Note: HazardIndex = Site Estimated Dose
USEPA Reference Dose

A Hazard Index of less than 1 indicates that the site dose does not exceed the USEPA
acceptable Reference Dose and therefore there are no noncarcinogenic health hazards
associated with the exposure evaluated.
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APPENDIX A

FATE-AND-TRANSPORT ANALYSIS

1 PURPOSE

The purpose of this fate-and-transport analysis (analysis) is to estimate the vapor-phase concentration of the
chemicals of potential concern (COPCs)" in indoor and outdoor air as the result of volatilization'®! from impacted
ground water that is pari of the Avis and Allstate/Payless Co-mingled Plume in Las Vegas, Nevada. The analysis is
conducted at five ground-water monitoring well locations:

Avis MW-8

Avis MW-13

Avis MW-24

Avis MW-28
Allstate/Payless AMW-12,

These wells are located hydraulically downgradient (east/northeast) of the Avis and Allstate/Payless facilities. The
estimated vapor-phase concentrations serve as input 1o intake models, which are used to calculate a portion of the
total risk posed by the co-mingled plume,

Site-specific data™**4, literature data, a proprietary version of the EPA-sponsored computer code FLE4CHL",
which was specifically designed to assess fate and transport of volatile organic compounds (VOCs) at the Goodyear
Superfund site located in an arid climate (Phoenix)® and has since been used at numerous sites, and indoor and
outdoor air models were used to complete the analysis.

2 CoNCEPTUAL MODEL

The conceptual model for each ground-water monitoring well location is based on site-specific lithologic and
chemical data and consists of, from top to botiom, the atmosphere, the unsaturated zone, and the water table. The
conceptual model considers the potential upward, one-dimensional, diffusion of BTEX and MTBE from impacted
ground water inlo the unsaturated zone and, ultimately, volatilization from the unsaturated zone into the atmosphere.
The atmosphere is modeled as both *indoor air’ and ‘outdoor air’. The components of the conceptual model for each
ground-water monitoring well location are summarized in Table A-1.

3 AIR MoODELS

The indoor and outdoor air models are “mixing cell” models based on the principle of mass balance. Both models
calculate concentrations in the air by mixing the volatile emissions, as estimated using VLE4CH, with ambient air.

' The COPCs evaluated include benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl tertiary butyl ether (MTBE).

2 Volatilization is defined herein as upward dilfusion of vapor-phase BTEX and MTBE from ground water, through unsaturated zone
solls, into the atmosphere.

? Broadbent & Assoclates, Inc. Facsimile dated October 5, 2000, Boring logs for Avis ground-water monitoring weils MW-8, MW-13,
MW-24, and MW-28.

* ibid. Microsoft® Excel files received via electronic mail on October 3, 2000, Historical BTEX and MTBE concentrations in ground-
water (filename "95150tbl2.xls") and depth to ground-water (filename “25150tbt1.xis™) for Avis ground-water monitoring wells MW.-8,
MW-13, MW-24, and MW.-28,

* URS Corporation. Facsimile dated October 9, 2000. Boring log for Alistate/Payless ground-water monioring well AMW-12,

® Ibid, Facsimile dated October 12, 2000. Historical BTEX and MTBE concentrations in ground-waler and depth to ground-water for
Allstate/Payless ground-water monitoring well AMW-12.

7 Ravi, V. and J.A. Johnson, 1995. VLEACH: A One-Dimensional Finite Difference Vadose Zone Leaching Model (Version 2,2),
Devetoped for the USEPA Cffice of Research and Development, Robert S. Kerr Environmental Research Laboratory, Center for
Subsurface Modeling Suppori (Ada, Oklahoma). Based on the original VLEACH (Version 1.0) developed by CH2M-Hill for USEPA
Region 1X.

® Rosenbloom, J., Mock, P., Lawson, P., Brown, J., and H.J. Turin, 1993, Application of VLEACH to Vadose Zone Transport of
VOCs at an Arizona Superfund Site, Ground Water Monltoring and Remediation, vol. 13, no. 3, pp.159-169.

CACHG\Projects\TLC\Avis-Allstate (Las Vegas)\ieachl.doc Page 1 of 8
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Thus, the output of VLEACH serves as the input to the air models. The ambient air is introduced in the form of
exchanged (ventilated) air for the indoor air model and in the form of wind for the outdoor air model.

| INnDOOR AIR MODEL

The indoor air model is:

_ Qo XAXF

= A-l
Ca-m V xE [Eqn ]

where: C,.;, is the concentration in indoor air in pug/m’.

Ovolasite is the VLEACH-calculated emission rate from the unsaturated zone through the floor of a
hypothetical residential dwelling in pg/m®-s.

A is the plan-view area (92.4 m?) through which simulated volatile vapors are emitted into a hypothetical
residential dwelling in m*®,

F is the ratio of the open area (‘crack area’) through which vapors may be emitted 10 4 in m*m? (default
value is 4.16 x 10 m*m?)"%,

V is the volume of the hypothetical residential dwelling in m (default value is 451 m*)!"").
E is the air exchange rate coefficient in s” (default value is 1.25 x 10~ s,

3.2 OutbooR AIR MODEL

The cutdoor air model is:

Q. vatse X A
= -2
Ca-ou Vxwxh {Eqn. A-2)

where:  C,. is the concentration in outdoor air in micrograms per cubic meter (pg/m®).

Qvotarite 18 the VLEACH-calculated upward volatile flux (‘emission rate’) from the unsaturated zone through
the ground surface in micrograms per square meter per second (ug/m>-s).

A is the plan-view area throngh which simulated volatile vapors are emitied in m? (default value
is 92.4 m*",

v is the wind velocity parallel to the ground surface in m/s (default value is 4.69 m/s)!*),

® U.S. Department of Energy. 1995. Housing Characteristics. Report No. DOE/EIA-0314(93). Energy Information Administration,
Washington, D.C.
"% Calculated using crack widih of 0.1 cm besed on Eaton and Scoll, 1984, Understanding radon transport info houses. Radiation

Proteclion Dosimelry, 7:251-253. and Louriero, C.O., Abriola, L.M., Mariin, J.E., and R.G. Sextro. Three-dimensional simulation of
radon transport into houses with basements under constant negative pressure. Environ. Scl. Technology, 24:1338-1348.

"' U.S. Depariment of Energy. 1895. Housing Characteristics, Report No. DOE/EIA-0314(93). Energy Information Administration,
Washington, D.C,

*? Consistent with the findings of Koontz, M.D., and H.E. Rector. 1895, Estimations of Distributions fro Residential Air Exchange
Rates. EPA Contract No, 68-D9-0166, Work Assignment No. 3-19, U.S. EPA, Office of Pollution Prevention and Toxics,
Washington, D.C. and Parker G.B., McSarley, M., and J. Harris. 1990, The northwest residential infiltration survey: a field study of
ventilation in new houses in the Pacific northwest. \n: Air Change Rate and Alr Tightness in Buildings, ASTM STP 1087, pp. 93-103.
American Society for Testing and Materials, Philadelphia, Pennsylvania.

> U.S. Department of Energy. 1995. Housing Characteristics. Report No. DOE/EIA-0314(93). Energy Information Administration,
Washington, D.C.

" U.5. Environmental Protection Agency. 1996. Soif Scresning Guidance: User's Guide. Office of Sclid Waste and Emergency
Response, Washington, D.C. (Equation 5, page 23).
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w is the width through which the wind blows in m (default value is 9.6 m)""*,

h is the height of the atmospheric mixing zone in m (2 m)'%.

4 VLEACH

VLEACH"" is a one-dimensional finite difference (numerical) code that simulates fate and transport in the
unsaturated zone. Specifically, VLE4ACH simulates fate and transport of analytes within and between three different

phases:

1. As a solute dissolved in water (i.e., the agueous phase);
2. As apgas in the vapor phase, and
3. As an adsorbed analyte in the solid (soil/soil organic carbon) phase.

Equilibration of the analyte between the phases (equilibrium partitioning) occurs according to analyte-specific
distribution coefficients defined by the user (i.e., Henry’s constant [Ky] for equilibrium partitioning between the
vapor phase and aqueous phase and an organic carbon-water partition coefficient [Ko] for equilibrium partitioning
between the aqueous phase and solid phase. VLE4CH then simulates the one-dimensional vertical transport of the
analyte via advection in the aqueous phase and diffusion in the vapor phase. A schematic showing the fate and
transport processes accounted for by VLEACH is included as Figure A-1.

These fate and transport processes are conceptualized as occurring in an analyte-specific polygon that can be
vertically divided into a maximum of 150 cells of equal thickness. The soil properties (e.g., ground-water recharge
rate, dry bulk density, effective porosity, volumetric moisture content, and organic carbon content) are constant over
the entire polygon. That is, these soil properties are applied uniformly to all cells within the polygon. The only
variable (“cell-specific”) property that may be defined is the vertical distribution of analyte concentrations in soil.
The provision of up to 150 cells provides good resolution of the vertical distribution of analytes for typical
environmental applications.

As depicted in Figure A-1, VLEACH simulates vertical diffusion and volatilization in both the upward and
downward direction. The rate of diffusion and volatilization depends on the soil properties and the properties and
distribution of the analyte. The diffusion/volatilization model in VLEACH is based on the model of Millington"®!
and is a discretized version of Fick’s First Law over space:

[Eqn. A-3]

g 1073
Quoiatie = Da[ . dCe,

¥? | dz

where: Qe 15 the VLEACH-calculated emission rate from the unsaturated zone in pg/m’-s,
D, is the vapor-phase diffusion coefficient of the analyte in air in square centimeters per second (cm*/s).
¥, is the air-filled porosity of the soil in cm’cm’,

W is the porosity of the soil in cm’/cm’.

' calculated as the square root of the value of A" {see footnote 8).

'® professional judgment.

" Ravl, V. and J.A. Johnson. 19985, VLEACH: A One-Dimensional Finite Differance Vadose Zone Leaching Model (Version 2.2).
Developed for the USEPA Office of Research and Development, Robert S. Kerr Environmental Research Laboratory, Center for

Subsurface Modeling Support (Ada, Oklahoma). Based on the original VLEACH (Version 1.0) developed by CH2M-Hill for USEPA
Region IX.

' Millington, J.R. 1959. Gas diffusion in porous media, Science. 130:100-102.
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dCsa is the equilibrium analyte concentration in soil air, based on equilibrium partitioning between the
vapor, aqueous, and sorbed phases as governed by the Henry's law constant (Ky) and the soil-water
partition coefficient (Ko)!'"”), in pug/m".
Z is depth in cm.
The upper boundary condition (i.e., the soil - atmosphere interface; the ground surface) and the lower boundary
condition (i.e., the unsaturated zone — saturated zone interface; the water table) can be set so that vapors are allowed

to diffuse in either direction (i.e., upward or downward). To provide a conservative analysis, the boundary
conditions were set such that vapors were only ‘allowed’ to diffuse in the upward direction (see Section 4.1.5).

The one-dimensional nature of VLE4CH (demonstrated in Eqn. A-3)*% js inherently conservative as it simulates the
shortest distance between the source term(s) and the exposure points, thus maximizing predicted exposure point
vapor-phase concentrations (EPCs). Attenuation due to lateral deflection or entrapment of migrating COPCs by low
permeability units within the unsaturated zone (such as the caliche identified at each well location) and lateral
diffusion arising from concentration gradients conceptually identical to those used by VLE4CH to simulate vertical
diffusion are conservatively ignored when using a one-dimensional code.

4.1 INPUT PARAMETERS

VLEACH simulates fate and transport through the use of a single input file. The input file contains five types of
user-defined inpul parameters:

Spatial Parameters

Timing Paramelers

COPC Parameters

Soil Paramelters

Boundary Conditions for Vapors

Initial Conditions (COPC Distribution in Unsaturated Zone Soils)

L i

4.1.1 Spatial Parameters

The spatial parameters include the plan-view (horizontal) area normal to the direction of COPC transport (4) and the
vertical thickness of the individual finite difference cells used to discretize the unsaturated zone. For the
simulations, the value 4 is as defined in Eqns. A-1 and A-2 (92.4 m? [995 feet?]).[*!)

The vertical thickness of the individual cells was set to 1 fool. Using this cell thickness and the thickness of the
unsaturated zone at well as specified in Table A-1 (conservative, minimum values), the number of cells at each well

is as follows:

e MW-8: 17 cells
s MW-13: 17 cells
o MW-24: 15 cells
s MW-28: 14 cells
e AMW-12: 13 cells.

' VLEACH calculates the value of K, as the product of the organic carbon-waler partition coefficient () and the organic carbon
content (f,.).

® There Is na differentiation of concentration with respecl to lateral ("x* or "y") ordinales, Concenlration is differentiated with respect
to a vertical “z" ordinate only,

*' U.S. Department of Energy. 1995. Housing Gharacteristics. Report No. DOE/EIA-0314(93). Energy information Administration,
Washington, D.C.
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4.1.2 Timing Parameters

These input parameters include times associated with the simulation. The values used for the simulations are listed
in Table A-2.
4.1.3 COPC Parameters

These input parameters include the organic carbon partition coefficient (K.), Henry's constant (Ky), aqueous
solubility (S}, and free air diffusion coefficient (D,). The COPC-specific values used for the simulations are listed
in Table A-3. VLEACH is inherently conservative in that it does not consider degradation of COPCs by any means,

4.1.4 Soil Parameters

These input parameters include: effective porosity, soil grain density, dry bulk density, water-filled porosity
{volumetric moisture content), and fraction organic carbon. Although not an input parameter to VLEACH, the 1otal
porosity is also included in the table as it is used to calculate the dry bulk density. The well-specific values used for
the simmulations are based on the conceptual model summarized in Table A-1 and listed in Table A-4.

Other soil parameters used as input to VLEACH include the ground-water recharge rate and the concentration of
COPCs within the recharge water. The ground-water recharge rate was conservatively assumed 10 be zero for the
simulations. The concentration of COPCs within the recharge water was also set to zero as the recharge process was
conservatively ignored in the analysis.

4.1.5 Boundary Conditions for Vapors

The boundary conditions for vapor-phase transport include a water table boundary at the base of the unsaturated
zone and an atmospheric boundary at the ground surface. The water table boundary condition is specified as a
constant concentration in ground water. The atmospheric boundary condition is specified as a consiant vapor-phase
concentration in the atmosphere immediately above the ground surface.

The water table boundary condition was sct at each well for all COPCs as follows:

o Two times the historical maximum concentration in ground water
s  The historical maximum concentration in ground water

¢ The current concentration in ground water,

The COPC-specific values used for these scenarios are listed in Tables A-5 through A-9. Setting the water table
boundary condition in this manner fixes the water table as the ultimate “source” for the simulation and maximizes
the simulated diffusive flux from the water table upward through the unsaturated zone and into the atmosphere, thus
providing a conservative analysis.

The atmospheric boundary was set to 0 milligrams per liter.:;. Setting the atmospheric boundary in this manner
fixes the atmosphere as the ultimate “sink™ for the simulation and maximizes the simulated diffusive flux from the
water table upward through the unsaturated zone and into the atmosphere, thus providing a conservative analysis.

4.1.6 Initial Conditions (COPC Distribution in Unsaturated Zone Soils)

Based on conversations with Broadent & Associates, Inc. and URS Corporation, the COPCs are not present in
unsaturated zone soils at the wells evaluated in this analysis. Therefore, concentrations in soil of all COPCs at each
well were assigned an initial condition value of 0 micrograms per kilogram,

CACHG\Projects\TLC\Avis-Allstate (Las Vegas)ivleachl.doc Pageb5of 8

NDEP 00168



4.2 SUMMARY OF CONSERVATIVE ASSUMPTIONS

Input parameters were assigned ‘conservative’ values so as to maximize the predicted emission rate, and thus, the
predicted EPCs. The conservative assumplions include:

» The minimum depth to water is used to establish the thickness of the unsaturated zone thus minimizing the
distance between the source (the ground water) and the exposure point (the atmosphere immediately above the
ground surface).

e  The low permeability caliche layer, identified in all wells evalualed in this analysis, is ignored.

s Diffusion and volatilization are one-dimensional in the upward direction only. Therefore, no attenuation of
COPCs duc to lateral deflection or entrapment by low permeability layers is considered.

e Degradation of COPCs, by any means, was not included in the analysis.

¢  Ground-water recharge, which would serve to hinder the upward diffusive transport of COPCs through the
unsaturated zone, was ignored.

¢ Boundary conditions were set to maximize the diffusive flux from the water table, through the unsaturated zone,
and uitimately inio the atmosphere,

4.3 TIER | AND TIER || ANALYSES

A “Tier I” and “Tier II" analysis was performed using VLEACH. The assumptions for the Tier I analysis have been
given in the previous sections and the associated tables and figures.

The Tier 1 analysis is reporied for all COPCs at all wells with the exception of benzene at MW-8. The Tier II
analysis is reported only for benzene at MW-8 and replaces the “twice the maximum historical concentration”
simulation performed as part of the Tier I analysis. Therefore, the assumptions for the Tier II analysis arc identical
to those for the Tier I analysis with the exception that the water table boundary condition (i.e., the concentration of
benzene in ground-water at MW-8) was more realistically considered. This was accomplished by subdividing the
evaluation into three separate, consecutive VLEACH simulations in which the water table boundary condition was
varied to more closely match the actual benzene concentrations in ground water at MW-8 as listed in Table 1.
Specifically, the water table boundary condition for benzene at MW-8 for the three separate, consecutive VLEACH
simulations associated with the Tier II analysis was set as follows:;

Simulation 1:  Twice the maximum historical concentration from January 1, 1981% 10 December 31, 1995

Simulation2:  The maximum historical concentration from January 1, 1996 to December 31, 19971
Simulation 3:  The current concentration from January 1, 1998 to December 31, 2005,

These benzene concentration values are lisied in Table A-5.

The analyses were “consecutive” in that the distribution of COPCs in the unsaturated zone resulting from
Simulation 1 were used as the initial conditions for Simulation 2. Similarly, the distribution of COPCs in the
unsaturated zone resulting from Simulation 2 were used as the initial conditions for Simulation 3.

5 RESULTS

Presented in Appendices E through H are the results of the /ZLE4CH model and the Indoor and Qutdoor Air models.
As summarized in Section 4, the results are conservative (i.e., the predicted vapor-phase concentrations in indoor
and outdoor air are maximum values) due to the conservative assumptions made in developing the model input,

2 The estimated date of installation for the underground storage tanks.

B The time perlod Is conservatively extended to include all of 1995 despite the fact that data collected as early as June 5, 1995
indicates that the benzene concentration had dropped to a value approaching the maximum historical concentration (i.e., a value
approximately one-half of thal assumed in the Tier Il evaluation).

# The time period is conservatively extended to include all of 1997 despite the fact that benzene concentrations decreased
approximately 70-fold from 8,290 micrograms per liter {ug/L) on September 16, 1997 to 112 ug/L on December 15, 1997.
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The results are presented as:

1. The VLEACH-predicted upward volatile flux (‘emission rate’) from the unsaturated zone in pg/m®-s
(Qvotanite) and

2. The indoor and outdoor air EPCs based on the VLEACH-predicted values of Oyornz. and the Indoor and
Qutdoor Air models.

The VLEACH-predicted values of Q.o are independent of the air models. As described in Section 3 and shown in
Eqns. A-1 and A-2, Qe i simply an input parameter to the air models. As such, the VZLEACH results are shown
together with the EPCs predicted using the air models in COPC-specific tables for:

¢ Tier 1 Analysis - Indoor Air model (Appendix E)

» Tier 1 Analysis - Outdoor Air model (Appendix F)

o Tier II Analysis - Indoor Air model (Appendix G)

o  Tier II Analysis - Outdoor Air model (Appendix H)

51 EXPOSURE SCENARIOS
The model-predicted EPCs are based on the following well-specific exposure scenarios:

o MW-8: AdultYWorker

e MW-13: Residential (Child and Adult)
s MW-24 Residential (Child and Adult)
+ MW-28: Residential (Child and Adult)
s  AMW-12: Residential (Child and Adult)

The EPCs were calculated for each of these exposure scenarios by using the following values of Quufante:

MW-8 (Adult/Worker): The average and maximum values of Q\o1anr, OVer Years O through 25,
MW-13 (Residentia)] Child): The average value of Q... over Years 0 through 6.

The maximum value of Q.. Over Years O through 6.
MW-13 (Residential Adult); The average value of Qvurae over Years 7 through 30.

The maximum value of Q,y/an, Over Years 0 through 30.

MW-24 (Residential Child): The average value of Oty over Years O through 6,
The maximum value of Q.o Over Years 0 through 6.

MW-24 (Residential Adult): The average value of O,ozu, over Years 7 through 30,
The maximum value of Quoranie over Years O through 30.

MW-28 (Residential Child). The average value of Ootante 0ver Years 0 through 6.
The maximum value of O,o/ar, Over Years 0 through 6.
MW-28 (Residential Adult); The average value of Q.o Over Years 7 through 30.

The maximum value of Qygianre Over Years 0 through 30.

AMW-12 {Residential Child): The average value of Q.opante Over Years O through 6.
The maximum vatue of O.usas, over Years 0 through 6.

AMW-12 (Residential Adult): The average value of O,yjante Over Years 7 through 30.
The maximum value of Q.o Over Years 0 through 30,
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5.2 EXPOSURE POINT CONCENTRATIONS

Exposure point concentrations (EPCs) in air were calculated using the VLZ4CH output and the indoor and outdoor
air models. All EPCs are presented in Appendices E through H and the first column of Table 7.

The following summarizes the maximum model-predicted EPCs for a child. As expected, the maximum EPCs are
all based on simulations that used twice the maximum historical concentration in ground water as the water table
boundary condition and the maximum annual VZEA4CH-predicted flux during years 0 through 6.1**

The maximum benzene EPC for a child: 0.495 ug/m* (MW-13, outdoor air, maximum 0 to 6 years)
The maximum toluene EPC for a child: 0.630 ug/m’ (MW-13, outdoor air, maximum O to 6 years)
The maximwm ethylbenzene EPC for a child: 0.385 ug/m® (MW-13, outdoor air, maximum O to 6 years)
The maximum xylene EPC for a child: 0.593 ug/m® (MW-13, outdoor air, maximum 0 to 6 years)
The maximum MTBE EPC for a child: 0.846 ug/m® (MW-13, outdoor air, maximum 0 1o 6 years)

The following summarizes the maximum model-predicied EPCs for an adult. As expecied, the maximum benzene
EPC was based on the Tier II simulations that included a waler table boundary condition set at twice the maximum
historical concentration in ground water at MW-8 from 1981 through 19935, Also as expected, the maximum EPCs
for the remaining COPCs are all based on simulations that used twice the maximum historical concentration in
ground water as the water table boundary condition.

The maximum benzene EPC for an adult: 2.03 ug/m* (MW-8, outdoor air, maximum 0 to 25 years)*®
The maximum toluene EPC for an adult: 0.671 ug/m® (MW-8, outdoor air, maximum O to 25 years)*”!
The maximum ethylbenzene EPC for an adult: 0.394 ug/m® (MW-13, outdoor air, maximum 0 to 30 years)!*")
The maximum xylene EPC for an adult: 0.607 ug/m* (MW-13, outdoor air, maximunm 0 to 30 years)!*"!
The maximum MTBE EPC for an adult: 3.66 ug/m® (MW-8, outdoor air, maximum 0 to 25 years)'?’)

 Recall that the child receptor is not exposed al MW-8. Thus, all EPCs for the child receplor are based on the Tier | analysis. The
only potential receptor at MW-8 is an adult/worker.

 Tier Il analysis for adult/worker.
7 Tier| analysis for adult/worker.

C:\CHG\Projects\TLC\Avis-Allstate (Las Vegas)wizachl.doc Page 8 of 8

NDEP 00171



LITHOLOGIC LOG MW-8
SITE LOCATION: Avis Rent-A-Car
ADDRESS: 5164 Rent-A-Car Road, Las Vegas, Nevada DATE: June 1, 1995
DRILLING CO: Converse Consultants START TIME:__8:15
DRILLING METHOD:__Air Rotary STOP TIME:___ 8:53
LOGGED BY: Scott McNulty MEASURING ELEVATION:_2058.80
- El = TPH EPA 8020 (ppm)
g £ LITHOLOGY %:E £  pIp 8015M e
S < T30 {ppm) (ppm) B T E X
Sl T+A asphalt
-
. SO SP: dry, brown, poorly graded, Gravelly Sand none
- Eh with cobbles up to 2 inches | 0.0
. I
5 —
-1 I
— I
_ Caliche !
i | 0.0
10 - _='_- SP: dry, brown, poorly graded, Gravelly Sand |
—= with cobbles up to 2 inches |
O= |
] 5 — iche
1= | 0.0
1= |
J= |
= |
0= ,
— § SM: wet, brown, Silty Sand with some clay, 03
1= increasing fines with depth | :
1= |
— I
25— =
1= |
] g‘ I
=0 Y
30—
.

Totat Depth: 30 feet

Prepared by:

SCM __ Approved by: __TTC

¥ Dcpih 1o Ground Water: 17.33' on June 5, 1995.

BROADBENT & ASSOCIATES. INC.
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LITHOLOGIC LOG MW-13

SITELOCATION:____Avis Rent-A-Car
ADDRESS: 5164 Rent-A-Car Road, Las Vegas, Nevada DATE: September 6, 1995
DRILLING CO: Converse Consultants START TIME:_12:30 PM

DRILLING METHOD:__ Air Rotary

STOP TIME:__13:05 PM

LOGGED BY: Scott McNulty MEASURING ELEVATION:2055.30
w 3 65 TPH EPA 8020 (ppm)
z E LITHOLOGY gég PID 8015M
5 < F8S (ppm) PM) B T E X
GL_ asphalt
- SM: Red silty sand with gravel; Dry. none
5 — = 0.0
10 - —_— 5 0.0
1S = ’i‘%ﬁ* | cCaliche 0.0
20— = 5 _ 0.3
—_—— . . Slight
—S = 1 SC: Brown silty clay with some gravel; Wet, odor
25: - 05
0= i 1.5

A0 O O T e S M S M A |

Taotal Depth: 30 feet

Prepared by: __SCM__ Approved by __TIC

! Depth to Groundwater: 19.73" on September 11, 1995

BROADBENT & ASSOCIATES. INC.
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r

g :
‘" LITHOLOGIC LOG MW-2%"
SITE LOCATION: Avis Rent-A-Car _
ADDRESS: 3164 Rent-A-Car Road, Las Vegas, Nevada DATE: November 5, 1997
DRILLING CO: Converse Consultants START TIME:_07:32

DRILLING METHOD:__Hollow Stem Lauger

STOP TIME:__ 02:10

LOGGED BY H. Nash MEASURING ELEVATION: -
w 2 g " TPH EPA 8020
£ Z LITHOLOGY %}; £ pPp 8015M (ppm)
8 £ LSO {ppm) ppm} B T E X
GL E Asphall 14"
o] SM - Silty sand with fine gravel, It. brown, dry
None

RN

5 -§ SM - Silty sand, It. brown, dry
m
Caliche, It.
10 Eray
15

§C - Clayey saad with fine gravel, It. gray, dry

[
=]

Caliche

Slotted Screen

SM - Silty sand, It. brown, moist

&
] 1

GM - Silty gravels, gravel-sand-silt mixtures, very moist

W
=)

Bottom of Boring

AN NN AN

Mod.

Strong

Total Depth: 30.0 feet
Prepared by: _HAN__ Approvedby: _ KIS

BROADBENT & ASSOCIATES. INC,
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LITHOLOGIC LOG MW-28
SITE LOCATION: Avis Rent A Car Systems, Inc.
ADDRESS: Wilbur Avepue DATE: April 1, 1998
DRILLING CO: Converse Consultants START TIME:_ 8:15
DRILLING METHOD:;__Hollow Stem Auger STOP TIME:___9:55
i
LOGGED BY: C. Scmidt MEASURING ELEVATION: 2038.28 -
w B be TPH EPA 8020
e E LITHOLOGY §§ £  pD 8015M ppm)
0O < TE0 (ppm) {(ppm) B T E X
el : = L
- Fill Material - Brown sand and gravel. L3
5 = SM - Brown silty sand trace fine gravel. 0.0
= Cemented layer of sand and gravel.
o] SM - Brown silty sand, some gravel. 0.1
107 Caliche.
= SM - Brown silty sand, some gravel. 0.1
15—
E= 02
— ©
=CE b 4
203 H—
=
= CL - Brown sandy clay, some gravel, wet, medium 1o : 0.5
low plasticity.
_ Bottom of Boring
30—
_
Total Depih: 27.0 feet ¥ Depth to Groundwater on 5/26/98: 15.00°
Prepared by: _CES __ Approved by: __BAP BROADBENT & ASSOCIATES. INC.
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URS

| OG OF BOREHOLE AMW-—-12
(Page 1 of 1)

Poyless/Allsiate Car Rental
5175 Rent—A~-Car Rood
Las Vegas, Nevado

Dale Compleled : 5/6/2000
Drilling Method : 8" Hollow Siem Auger
Driller : Kleinfelder

Surface Conditions : Asphalt
Legged By : KE
Start Time 7 1340

Sampling Method : Splif Spoon; 140 Ib. Hammer

Elevalion MSL : 2031

11-08-2000 C\PROGRAM FILES\MTECH5=32\PAYLESS _Ww)2.BOR

Job No.: 38257-004-169 Site Locotion  : Lulu & Turner Finish Time : 1535
E
Q
3 T ‘é\’ell:
Depih . wn o lev.:
in 13l F0y e DESCRIPTION o |2
Feet | =[\PP
m o &
—_— Cover
G- 1340 | SANDY SILT with clay, ligh! brown, dry, fine sand I[=caoncrete
4 //
: gy
X ML 9
. %1s
. 1T Bentonlle Chips
5+, 0.0 | 1350 i Va g
147 A 4 diomeler PVC
J0/8 9
K CALICHE, while, hard Y
1045| 0.0 | 1430 |SILTY SAND, light brown, moist, poorly graded
135 H-
137 1 VH
! SM q
] groundwoter meosured @ 14.00' e "E‘E
15,5 0.0 1443 |color change {o brown H
ko4 Any
Koss L o e e — — 0.
] SANDY GRAVEL with sil, light brown, wet, poorly grided H. T Lapis Lusire #3 Sand
T 0.0 1510 1"
:52073 GP ‘7 0.02 slotied screen
20 = T yul
. SILTY SAND some cloy, light brown, wet, poorly groded H
; sm [l [H
257 g
] 1535 1" bottom cap
. 0800 TD © 27' bgs
307
35+
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Ground-water Monitoring Well MW-13
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(Photograph 2 of 2)
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Ground-water Monitoring Well AMW-12
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(Photograph 3 of 3)
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