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EXECUTIVE SUMMARY

Basic Remediation Company (BRC) has prepared this Human Health Risk Assessment (HHRA)
and Closure Report for the Mohawk Sub-Area (Site) of the Basic Management, Inc. (BMI)
Common Areas (Eastside) in Clark County, Nevada. The purpose of this report is to support a
request for a No Further Action Determination (NFAD) by the Nevada Division of
Environmental Protection (NDEP) for the Site. The HHRA evaluates the potential for adverse
human health impacts that may occur as a result of potential exposures to residual concentrations
of chemicals in soil, groundwater, and air, following remediation of the Site. If the residual risks
do not pose an unacceptable risk to human health and the environment, then an NFAD will be
requested from the NDEP. Pending issuance of an NFAD by NDEP, development of the Site is
expected to proceed in a manner consistent with Environmental Covenants that attach to the
property. This report also describes the various remediation actions that were performed and
presents the subsequent confirmation data collected in 2008 and 2009 at the Site.

BACKGROUND

An initial confirmation sampling investigation was conducted at the Site in 2008 (with additional
data collected in 2009) in accordance with a NDEP-approved Sampling and Analysis Plan
(SAP). The SAP addressed sampling procedures such that remaining contaminants and their
potential impacts to future Site uses (as discussed in Section 1.1 of the BRC Closure Plan for the
BMI Common Areas [BRC, ERM, and DBS&A 2007']) can be determined. The Site
investigation involved collection of soil matrix and surface flux samples placed throughout the
Mohawk Sub-Area. The sampling plan performed for this purpose as described in Section 4 of
the SAP (BRC, 2008a) was consistent with the approach presented in Section 2 of the Statistical
Methodology Report (NewFields 2006). The Statistical Methodology Report describes the
statistical methods that are used to confirm the final soils closure at each of the Eastside sub-
areas of the BMI Common Areas. Several subsequent rounds of soil remediation and
confirmation sampling were performed. The final number of samples collected was determined
to be adequate for the completion of a statistically robust dataset upon which to perform an
HHRA. Based upon data distribution analysis (see Sections 3.4, 6.1.1 and 7.2.1) three exposure

areas were assessed for purposes of risk characterization.

' The BRC Closure Plan was finalized and approved by NDEP in 2007. Subsequent to this date revisions have been
made to Section 9 of the Closure Plan (Risk Assessment Methodology—Human Health). The latest revision to
Section 9 is March 2010. No other sections of the Closure Plan have been revised since 2007.
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CONCEPTUAL SITE MODEL

The conceptual site model (CSM) for the Site considers current and potential future land-use
conditions. Currently, the Site is undeveloped. Current receptors that may be exposed to Site
chemicals of potential concern (COPCs) include on-site trespassers, occasional on-site workers,
and off-site residents. Under the prospective redevelopment plan, the Site may be used for a
variety of potential purposes, including residential housing, parks, schools, commercial
development, and streets. Future receptors identified as “on-site receptors” are defined as
receptors located within the current Site boundaries (Figure 1), while future “off-site receptors”
are those located outside the current Site boundaries. Many potential human receptors are
possible at the Site in the period during and after redevelopment. Therefore, future receptors
include on-site residents, and workers (indoor, outdoor maintenance, and construction),
trespassers, and off-site residents. Due to the requirement for use of default reasonable maximum
exposure parameters for future receptors, exposures to future receptors are greater than current
exposures. Accordingly, only future receptors were assessed in the HHRA. Potential exposures

to off-site residents were qualitatively evaluated.

The entire Site will be enhanced by restoration and redevelopment once remediation is complete.
Therefore, there is no exposure to ecological receptors because the site will be prepared for

human use in a residential or commercial setting.
DATA REVIEW AND USABILITY EVALUATION

A data review and usability evaluation was performed to identify appropriate data for use in the
HHRA. The results of the data usability evaluation indicate that the data collected in 2008 and

2009 are adequate in terms of quality and quantity for use in a risk assessment.
HUMAN HEALTH RISK ASSESSMENT

An HHRA was conducted to determine if chemical concentrations in Site soils are: (1) either
representative of background conditions; or (2) do not pose an unacceptable risk to human health
and the environment under anticipated future use conditions. The HHRA followed the basic
procedures outlined in U.S. Environmental Protection Agency (USEPA) and NDEP guidance
documents. The HHRA also conforms to the methodology included in Section 9 of the BRC
Closure Plan (BRC, ERM, and DBS&A 2007, Section 9 revised in March 2010). The Site was
divided into three exposure areas: (1) pond PUC-2, (2) pond PUA-3 and (3) the total Site (“Site-

wide”) of the Site with cancer risks and non-cancer hazards were calculated for each of the
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exposure areas. This was done to accommodate the different distributions (and related exposure
point concentrations) for cobalt in PUC-2 and vanadium in PUA-3. For all other COPCs, the
exposure point concentrations were based on the entire Site-wide data set. Radionuclides were
not evaluated in the risk assessment as they were consistent with background concentrations.

Results of the HHRA are summarized below.

Residential Scenario
Exposure Area

PUC-2 PUA-3 Site-Wide
Non-Cancer HI' 0.95 (TO) 0.93 (TO) 0.46
Chemical Cancer Risk” 1x10° 1x10° 1x10°
Asbestos Risk® - - 1x10%t02 x 107

Construction Worker Scenario
Exposure Area

PUC-2 PUA-3 Site-Wide
Non-Cancer HI' 0.48 0.25 0.12
Chemical Cancer Risk’ 2% 107 2x10° 2x10°
Asbestos Risk’ - - 2x10%t03 x 107

Commercial Worker Scenario
Exposure Area

PUC-2 PUA-3 Site-Wide
Non-Cancer HI' 0.040 0.035 0.015
Chemical Cancer Risk’ 1x107 1x107 1x107
Asbestos Risk’ - -- 2x 107 to4 x 1078

Maintenance Worker Scenario
Exposure Area

PUC-2 PUA-3 Site-Wide
Non-Cancer HI' 0.070 0.062 0.026
Chemical Cancer Risk’ 1x107 1x107 1x107
Asbestos Risk® - -- 5x10°t09 x 10

1 — HI = hazard index; the value presented is the total cumulative non-cancer HI; unless noted with an ‘(TO)’ which
indicates the value is the maximum target organ specific HI.

2 — Cancer risk is the maximum theoretical upper-bound incremental lifetime cancer risk (ILCR).

3 — Asbestos risks represent the cumulative asbestos risks for chrysotile and amphibole fibers. However, the risk
estimates are dominated by amphibole, which was not detected at the Site in the confirmation samples. Asbestos
risks were calculated for the entire site and not divided by exposure area.

Indoor air exposures are evaluated on a sample by sample basis, per NDEP requirements, using
the surface flux data measurements. Because of this, the minimum and maximum surface flux
risks and hazard index estimates are summed with those for soil to provide the range of

cumulative risks and hazard indices shown above.
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In addition, BRC has performed a more detailed site-specific evaluation of vapor intrusion
potential at a comparison study area within the Eastside property. Given the results of this study,
and based on the results of the tiered approach followed from USEPA’s 2002 Vapor Intrusion
Guidance, it has been demonstrated that there is no likelihood of adverse vapor intrusion into any

indoor spaces that may be constructed in the Mohawk sub-area.

NDEP has recently determined that risk assessments for Eastside property sub-areas do not need
to evaluate the pathway of radon migration from groundwater to indoor air for sub-areas with a
separation distance of at least 15 feet between any current or future building structure base and
the high water table (letter dated November 9, 2010, from Greg Lovato, NDEP, to Mark Paris,
BRC). Therefore, given the depth to groundwater at the Site is at least 45 feet below ground
surface (bgs), the intrusion of radon into indoor air is not evaluated in this human health risk

assessment.
EVALUATION OF UNCERTAINTIES

Risk estimates are values that have uncertainties associated with them. These uncertainties,
which arise at every step of a risk assessment, are evaluated in the report to provide an indication
of the uncertainty associated with risk estimates. Uncertainties from different sources are
compounded in the HHRA. Because the exposure assumptions and toxicity criteria are
considered conservative, the risk estimates calculated in this HHRA are likely to overestimate
rather than underestimate potential risks. A detailed discussion of these uncertainties is provided

in the Uncertainty Analysis (Section 7) of the report.
POTENTIAL IMPACTS TO GROUNDWATER

Potential impacts to groundwater of residual chemicals in soil considering the future land use of
the Site were also evaluated. Potential impacts were evaluated using the VLEACH and SESOIL
vertical unsaturated zone migration models. Because future redevelopment will likely result in
increased surface water infiltration due to sources such as buried water lines, sewer lines,
irrigation lines and/or over-watering of parks and lawns, three surface water infiltration scenarios
were evaluated: 1) baseline, pre-development conditions; 2) normal post-development

conditions; and 3) post-development enhanced recharge due to overwatering of open space.

The modeled metals and organochlorine pesticides are not expected to reach groundwater within
100 years for any of the three infiltration scenarios. For other organics, dichloromethane, 1,2,4-

trimethylbenzene, benzene, and aldehydes all are predicted to reach groundwater; however,
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dichloromethane, formaldehyde, benzene, and 1,2,4-trimethylbenzene are not projected to reach
groundwater at concentrations that exceed their respective residential water human health
comparison levels (BCLs). Although the modeling predicts that acetaldehyde will reach
groundwater at (pore water) concentrations that exceed its residential water comparison level,
acetaldehyde has not been detected in shallow groundwater in the vicinity of the Site, which

would be expected given the length of time since the Eastside property was in use.

Other inorganics are predicted to exceed their respective comparison levels. However, based
upon the differences in the model predicted results and observed measurements in groundwater,
it is probable that processes not accounted for in the model are reducing/attenuating
concentrations as they migrate through the vadose zone. Based on the elapsed time since any Site
use, it is unlikely that the concentrations of organics and inorganics detected in Site soils

represent a risk to groundwater quality.

SUMMARY

Based on the results of the 2008 and 2009 investigations, HHRA, and the conclusions in this
report, exposures to residual levels of chemicals in soil at the Mohawk Sub-Area should not
result in adverse health effects to any of the future receptors evaluated, or to groundwater quality
beneath the Site. As a result, an NFAD for the Mohawk Sub-Area is warranted given the

following conditions:

1. The NFAD does not pertain to groundwater. BRC retains the responsibility to address any
environmental impacts to groundwater beneath the Site. As such, additional investigation
may be necessary on the Site as it relates to BRC’s responsibilities. BRC must be granted
access to the site for activities such as well or soil boring installations or other investigative
or remedial efforts.

2. The soils beneath 10 feet bgs of the current grading plan for the Site have not been evaluated
to date. Accordingly, the NFAD does not pertain to soil below the top 10 feet of the current
grading plan for the Site. The property owner should note that these soils should not be

disturbed without additional investigation or evaluation.

3. The property owner should ensure that activities at the Site do not exacerbate existing,

subsurface, environmental conditions.

4. The site use is otherwise suitable for purposes of residential, recreational, commercial or

industrial use.
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1.0 INTRODUCTION

Basic Remediation Company (BRC) has prepared this Human Health Risk Assessment (HHRA)
and Closure Report for the Mohawk Sub-Area (Site) of the Basic Management, Inc. (BMI)
Common Areas (Eastside) in Clark County, Nevada. The purpose of this report is to support a
request for a No Further Action Determination (NFAD) by the Nevada Division of
Environmental Protection (NDEP) for the Site. As presented in Section XVIIL.1.a. of the
Settlement Agreement and Administrative Order on Consent: BMI Common Areas, Phase 3
(AOC3; NDEP 2006), NDEP acknowledges that discrete Eastside areas may be issued an NFAD
as remedial actions are completed for select environmental media. Any such request shall
identify the remedial actions and other work completed at the property in question, the results of
such remedial actions and other work, the proposed land use(s), and the reasons supporting the
eligibility of the Property for an NFAD. This report provides this information for the Site.

BRC recognizes that the following conditions will be included in an Environmental Covenant as
a condition to receiving an NFAD from NDEP:

1. The NFAD does not pertain to groundwater. BRC retains the responsibility to address any
environmental impacts to groundwater beneath the Site. As such, additional investigation
may be necessary on the Site as it relates to BRC’s responsibilities. BRC must be granted
access to the site for activities such as well or soil boring installations or other investigative
or remedial efforts.

2. The soils beneath 10 feet below ground surface (bgs) of the current grading plan for the Site
have not been evaluated to date. Accordingly, the NFAD does not pertain to soil below the
top 10 feet of the current grading plan for the Site. The property owner should note that these
soils should not be disturbed without additional investigation or evaluation.

3. The property owner should ensure that activities at the Site do not exacerbate existing,
subsurface, environmental conditions.

4. The site use is otherwise suitable for purposes of residential, recreational, commercial or
industrial use.

As stated in Section VI of NDEP’s Record of Decision, Remediation of Soils and Sediments in
the Upper and Lower Ponds at the BMI Complex (ROD; NDEP 2001), cleanup of the Site
proceeded under Alternative 4B (soils transferred from the Site to a dedicated Corrective Action
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Management Unit [CAMU] within the BMI Complex),” as identified and described in Section 9
of the Remedial Alternatives Study (RAS) for the Eastside. The Remedial Alternatives Study for
Soils and Sediments in the Upper and Lower Ponds at the BMI Complex (ERM 2000a) was
submitted to NDEP in March, 2000. The RAS is documented via issuance of the ROD, dated
November 2, 2001, by the NDEP.

This revision of the report, Revision 5, incorporates comments and recommended edits received
from the NDEP, dated December 30, 2010 and January 4, 2011 on Revision 4 of the report,
dated November 2010; the redline-strikeout version of the report received from NDEP on
November 5, 2010 (Revision 3); comments and recommended edits received from the NDEP,
dated July 9, 2010 on Revision 2 of the report; comments received from the NDEP, dated April
20, 2010, on Revision 1 of the report, dated March 2010; and comments received from the
NDEP dated November 23, 2009, on Revision 0 of the report, dated October 2009. The NDEP
comments and BRC’s response to comments as well as the annotated comments received
December 30, 2010 and January 4, 2011 are included in Appendix A. Also included in
Appendix A is a redline/strikeout version of the text showing the revisions from the November
2010 version of the report (Revision 4). An electronic version of the entire report, as well as
original format files (MS Word and MS Excel) of all text, tables, modeling, and risk calculations
are included on the report CD in Appendix B.

1.1 PURPOSE OF THE RISK ASSESSMENT

The purpose of the HHRA is to evaluate the potential for adverse human health impacts that may
occur as a result of potential exposures to residual concentrations of chemicals in soil,
groundwater, and air following remediation, and to assess whether any additional remedial
actions are necessary in order to request an NFAD from the NDEP to allow development of the
Site to proceed. The results of the risk assessment provide risk managers an understanding of the
potential human health risks associated with background conditions and additional risks

associated with past Site activities.” Pending issuance of an NFAD by NDEP, development of the

* Under this alternative, the Site could be developed in accordance with the current development plan without the
need for institutional controls within the Site.

’ The human health risk assessment presents incremental risks; that is, the risk in addition to background risk
caused by Site contamination. Background risk is the risk to which a population is normally exposed, and does not
include risks from Site contamination. Total risk includes both incremental and background risks. Because naturally-
occurring constituents are typically included in a risk assessment (i.e., metals and radionuclides) the incremental risk
will have some element of total risk included. However, because risks are only calculated for a sub-set of metal and
radionuclides, a ‘total’ risk is not calculated. In instances where the incremental risk is calculated to exceed a cancer
risk of 10” (typically when radionuclides are included in the risk assessment calculations), then a background risk,
only including those naturally-occurring constituents included in the risk assessment, will also be calculated to
provide context to the risk assessment results.
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site is expected to proceed in a manner consistent with Environmental Covenants that attach to

the property.

As presented in Section 2.5 of the Sampling and Analysis Plan for the Mohawk Sub-Area (BRC
2008a; hereinafter “SAP”; approved by NDEP on July 2, 2008), historical sampling identified
areas within the Site that required remediation, and BRC conducted remediation in those areas
prior to sampling in accordance with the SAP. It is BRC’s intent that media requiring mitigation
will have been addressed prior to conducting the risk assessment. The overall goal of the risk
assessment presented in this report is to confirm that residual chemical concentrations are: (1)
either representative of background conditions; or (2) do not pose an unacceptable risk to human
health and the environment under current and anticipated future land use conditions. Findings of

the HHRA are intended to support the site closure process.

For human health protection, BRC’s goal is to remediate the Site soils such that they are suitable
for residential uses, assuring health protective conditions at 1/8"-acre exposure areas. The 1/8"-
acre area corresponds to the size of a typical residential lot size, as presented in U.S.
Environmental Protection Agency (USEPA 1989) and is applicable to future Site conditions. It
should be noted that although 1/8"-acre areas are the target for exposure, sampling has not
occurred on many of these 1/8"-acre exposure areas, instead assumptions of similar populations
across the Site (or areas larger than 1/8"-acre, as supported by the data) allows estimates to be
applied to 1/8"-acre exposure areas. The decision can hence be made simultaneously for many
1/8"-acre exposure areas based on the data and documentation that the exposure areas can be
aggregated. This can result in aggregation across the entire Site if concentration distributions
appear to be relatively homogeneous and representative of a single population, or within separate
sub-areas of the Site if those sub-areas exhibit different distributions. Note that an assumption
was made in the SAP for the Mohawk Sub-Area (see Section 3.4 of that document) that the
concentration distribution across the entire Site is relatively homogeneous. This assumption was
evaluated prior to performing the risk assessment and three exposure areas were subsequently
identified (see Section 7.2.1).

Project-specific risk level and remediation goals consistent with USEPA precedents and
guidelines for residential uses have been established, as summarized below. It should be noted
that: 1) all comparisons to risk or chemical-specific goals are made on an exposure area basis
consistent with likely exposure assumptions, and 2) these comparisons are demonstrated through

the use of spatial statistical analysis to apply to each 1/8"-acre exposure area.
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Human health risks are represented by estimated theoretical upper-bound cancer risks and non-
cancer hazards derived in accordance with standard USEPA and NDEP methods. If the
carcinogenic risks or non-cancer hazards exceed USEPA acceptable levels or NDEP risk goals,
then remedial action alternatives must be considered. The acceptable risk levels defined by
USEPA for the protection of human health, as identified in Section 9.1.1 of the BRC Closure
Plan (BRC, ERM, and DBS&A 2007; Section 9 revised in March 2010), are:

e Post-NFAD chemical and radionuclide concentrations in Site soils are targeted to have an
associated residual, cumulative theoretical upper-bound incremental lifetime cancer risk
(ILCR) level point of departure of 10°. This is the target risk goal for the project. For cases
where NDEP identifies this goal to be unfeasible, it is BRC’s understanding that the NDEP
will re-evaluate the goal in accordance with USEPA guidance [USEPA 1991a]). In no case
will the residual, cumulative theoretical upper bound carcinogenic risk levels exceed those
allowed per USEPA guidance.

e Post-NFAD chemical concentrations in Site soils are targeted to have an associated
cumulative, non-carcinogenic hazard index (HI) of 1.0 or less. If the screening HI is
determined to be greater than 1.0, target organ-specific HIs will be calculated for primary and
secondary organs. The final risk goal will be to achieve target organ-specific non-

carcinogenic HIs of less than 1.0.

e Where background levels exceed risk level goals or chemical-specific remediation goals,
metals and radionuclides in Site soils are targeted to have risks no greater than those

associated with background conditions.

In addition to the risk goals discussed above, chemical-specific remediation goals have been
established for lead and dioxins/furans. The target goal for lead is 400 milligrams per kilogram
(mg/kg) for residential land use, which is a residential soil concentration identified by USEPA
(based on the Integrated Exposure Uptake Biokinetic Model [IEUBK] model) as protective of a
residential scenario (USEPA 2004a).

For dioxins/furans and polychlorinated biphenyls (PCBs) congeners, the USEPA toxicity
equivalency (TEQ) procedure, developed to describe the cumulative toxicity of these
compounds, is used. This procedure involves assigning individual toxicity equivalency factors
(TEFs) to the 2,3,7,8 substituted dioxin/furan and PCB congeners. TEFs are estimates of the
toxicity of dioxin-like compounds relative to the toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin

(TCDD), which is assigned a TEF of 1.0. Calculating the TEQ of a mixture involves multiplying
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the concentration of individual congeners by their respective TEF. One-half the detection limit is
used for calculating the TEQ for individual congeners that are non-detect in a particular sample.
The sum of the TEQ concentrations for the individual congeners is the TCDD TEQ
concentration for the mixture. TEFs from USEPA (2000a) are used. Consistent with the Agency
for Toxic Substances and Disease Registry (ATSDR) Update to the ATSDR Policy Guideline for
Dioxins and Dioxin-Like Compounds in Residential Soil (2008a), the target goal for residential
land use is the ATSDR screening value and NDEP residential Basic Comparison Level (BCL;
NDEP 2010a) of 50 parts per trillion (ppt) TCDD TEQ.

1.2 METHODOLOGY AND REGULATORY GUIDANCE

This risk assessment follows the basic procedures outlined in USEPA Risk Assessment Guidance
for Superfund: Volume I—Human Health Evaluation Manual (RAGS; USEPA 1989), and
conforms to Chapter 9 (Risk Assessment Methodology—Human Health) of the BRC Closure Plan
(BRC, ERM, and DBS&A 2007; Section 9 revised in March 2010).4 Various NDEP guidance
documents are also relied on for the risk assessment (as referenced throughout this report). In
addition, NDEP’s BCLs (NDEP 2010a) are used for comparison of site characterization data to
provide for an initial screening evaluation, to assist in the evaluation of data usability, and
determination of extent of contamination. A full list of guidance documents consulted is
provided in Section 6, and the Reference section at the end of this document.

This report also relies upon information provided in the BRC Closure Plan (BRC, ERM, and
DBS&A 2007; Section 9 revised in March 2010). The main text of the BRC Closure Plan
provides discussions of the following elements relative to the BMI Common Areas project as a

whole:

e The project history, including cleanup goals and project objective (Closure Plan Sections 1
and 2);

e The list of site-related chemicals (Closure Plan Section 3);

e The conceptual site model (CSM) addressing potential contaminant sources, the nature and
extent of chemical of potential concern (COPC) occurrence, and potential exposure pathways
(Closure Plan Section 4; a CSM discussion specific to the Site is provided in Section 5 of this

report);

* Note that Section 9 of the Closure Plan was updated in March 2010 and is currently under review by NDEP. To the
extent possible, methods provided in the revised Section 9 are followed in this report.
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e Data verification and validation procedures (Closure Plan Section 5);

e The procedures used to evaluate the usability and adequacy of data for use in the risk

assessment (Closure Plan Sections 6 and 9 [2010 revision]);
e The data quality objectives (DQOs; Closure Plan Section 7°);
e The RAS process for the Site (Closure Plan Section 8);

e Risk assessment procedures that will be used for Site closure (Closure Plan Section 9 for

human health [2010 revision] and Section 10 for ecological); and
e Data quality assessment (Closure Plan Section 5).

As discussed in this report, the risk assessment for the Site is conducted primarily using the data
collected during implementation of the SAP (BRC 2008a), and subsequent confirmation
sampling events, which have been designed to produce data representative of the conditions to
which current (non-remediation workers) or future users would be exposed.

1.3 REPORT ORGANIZATION

The risk assessment is composed of several sections that are outlined below. This section
presents the purpose of the risk assessment, and the methods used in this assessment. Section 2
presents background on the Site, the environmental setting for the Site, and a summary of
previous investigations. Section 2 also presents the CSM for the risk assessment. This includes

identification of potentially exposed populations, and the potential pathways of human exposure.

Section 3 presents the confirmation data collected in 2008 and 2009, as well as discussions on
the various remedial actions that were done at the Site. Section 4 presents the data evaluation
procedures used, including statistical analysis of background concentrations, and data usability
and quality. Section 5 presents the selection of COPCs recommended for further assessment,

including comparisons of Site metals and radionuclides to background conditions.

Section 6 presents the HHRA. This includes relevant statistical analyses, determination of

representative exposure point concentrations, applicable fate and transport modeling, exposure

> As noted in the BRC Closure Plan, per discussions with the NDEP, the DQO process is addressed, on an Eastside
sub-area by sub-area basis (for soils), in the respective sub-area SAPs developed for each sub-area relating to the
soils cleanup. Therefore, the DQO process for the Site is presented in the SAP and is not repeated here. This DQO
process was incorporated in the data usability/data adequacy evaluation for the Site data used in the risk assessment.
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assessment, toxicity assessment, and risk characterization. In Section 7, the uncertainties
associated with the risk assessment are discussed. In each risk estimate, a degree of uncertainty is
introduced as a result of the limitations of the exposure and toxicity information, the modeling

approaches, and the data used to conduct the evaluation.

A summary of the risk assessment results is provided in Section 8. The results of the analysis of
potential impacts to groundwater are presented in Section 9. The data quality assessment for the
HHRA is presented in Section 10. A summary is provided in Section 11, with a list of references

provided in Section 12, followed by tables, figures, and appendices.
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20 SITE DESCRIPTION

This Section presents a description of the Site, including Site background and history, the
environmental setting, and a summary of previous investigations. The area known as the “BMI
Common Areas,” of which the Mohawk Sub-Area is a part, is delineated in Appendix A of the
AOC3 (NDEP 2006). The subject Site is near the BMI Industrial Complex, in Clark County,
Nevada, approximately 13 miles south of the city of Las Vegas, and adjacent to and northeast of
the City of Henderson (Figure 1). The total extent of the Site is 54.7 acres. The Site is the
easternmost portion of the BMI Common Areas, which lies to the east of Boulder Highway and
to the north of Lake Mead Parkway and consists of:

e Land on which unlined wastewater effluent evaporation/infiltration ponds (and associated

conveyance ditches) were built and into which various plant wastewaters were discharged
from 1942 through 1976;

e Land on which unlined wastewater effluent ponds were constructed but which were never

used; and,
e Land that has remained desert.

2.1 SITEHISTORY

The BMI Common Areas contained a network of ditches, canals, flumes, and unlined ponds that
were used for the disposal of aqueous waste from the original magnesium plant and, later, other
industrial plants and the municipality adjacent to it. Effluent wastes discharged to the ponds of
the BMI Common Areas from the war-time Basic Magnesium operations can be characterized as
salts from the production process (chloride salts of a variety of metals and radionuclides);
organic solids; and inorganic solids and dissolved components of various types. Chlorinated
organic chemicals were included in the effluent. Notable processes that contributed to the waste
stream from the plants that succeeded Basic Magnesium included effluents from the manufacture
of the following types of products: chlorine and sodium hydroxide (caustic soda); a variety of
chlorate, perchlorate compounds, and halogenated boron compounds; manganese dioxide;
titanium and related compounds; and a variety of pesticides. Among these wastes were salts;
organic and inorganic chemicals; and metals. A more detailed description of these processes and
their effluents is found in Sections 2.2 and 2.3 of the BRC Closure Plan (BRC, ERM, and
DBS&A 2007; Section 9 revised in March 2010).
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2.2 ENVIRONMENTAL SETTING

The BMI Common Areas and Complex are located in Clark County, Nevada, and are situated
approximately two miles west of the River Mountains and one mile north of the McCullough
Range. The local surface topography slopes in a westerly to northwesterly direction from the
River Mountains and in a northerly to northeasterly direction from the McCullough Range. Near
the BMI Common Areas and Complex, the surface topography slopes north toward the Las
Vegas Wash. According to the Nevada Bureau of Mines and Geology (NBMG) Las Vegas SE
Folio Geologic Map (1977) and the Geologic Map of the Henderson Quadrangle, Nevada
(NBMG 1980), the River Mountains and McCullough Range consist of volcanic rocks: dacite in
the River Mountains and andesite in the McCullough Range.

The Site (Figure 2) comprises approximately 54.7 acres of undeveloped land with very little
surface relief that is gently sloping to the northwest. The Site is currently undeveloped, except
for the portion containing a temporary informational kiosk, and Mohawk Drive which passes
through the Site. Site conditions within the Site are variable. As depicted on Figure 2, the
northern portion of the Site has no features of historical use; this portion of the Site has
historically been undeveloped and is not known to have been associated with industrial
operations at the BMI Complex. In contrast, the southern portion of the Site contains a portion of
the Upper Ponds, which were once associated with historical conveyance and/or disposal of
operations effluent and cooling water by companies operating at the BMI Complex. The
individual ponds are distinct and typically defined by berms along the north, east, and west sides.
In general, the berms are relatively uniformly-shaped, often with angular corners showing little
evidence of erosion. The berms are typically four to six feet tall. In places, portions of the berms

were excavated during remedial activities.

The native soils within the ponds are compacted, poorly-sorted, non-plastic, light brown to red
silty sand with varying amounts of gravel. However, prior to 2001, within portions of several
ponds, the surficial material consisted of very fine material that graded in color from greenish-
gray to light yellowish-brown; in places, the ground surface was white. This discolored material
was interpreted to be residual sediment associated with historic effluent disposal in the ponds. As

discussed below, this material has been removed from these ponds.
2.2.1 Site Location, Climate and Physical Attributes

The Site is in the northeast quarter of Section 5, Township 22 South, Range 63 East Mount
Diablo Base and Meridian (MDBM). The Site is in the Las Vegas Valley, a broad alluvial valley
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that occupies a structural basin in the Basin and Range Physiographic Province. The valley is
about 1,550 square miles in size, and the structural and topographical axis is aligned
approximately northwest to southeast. The eastern edge of the valley is about five miles west of
Lake Mead, a major multipurpose reservoir on the Colorado River. The Las Vegas Valley is
surrounded mostly by mountains, ranging from 2,000 to 10,000 feet higher than the valley floor.
The valley floor ranges in elevation from about 3,000 feet above mean sea level (msl), in the
west at the mountain front, to 1,500 feet above msl, in the east at the Wash (Southern Nevada

Water Authority [SNWA] 1996). The surrounding mountain ranges are:
e Sheep Range to the north;

e Frenchman and Sunrise Mountains to the northeast;

e River Range to the east;

e McCullough Range to the south; and
e Spring Mountains and Sierra Nevada Mountains of California to the west.

The Site is approximately 1.5 miles south of the Las Vegas Wash (Figure 1) and adjacent to and
northeast of the city of Henderson, and approximately 13 miles southeast of the city of Las

Vegas.

The Site is located in a natural desert area, where evaporation/evapotranspiration rates are very
high, due to influence by high temperatures, high winds, and low humidity. Precipitation in this
area averages approximately 0.4 inch per month or 4.8 inches per year (WRCC 2008). As
discussed in the Sources/Sinks and Input Parameters for Groundwater Flow Model Technical
Memorandum (DBS&A 2009), in arid settings, recharge from precipitation is typically a small
percentage of annual precipitation. Based on values from Scanlon et al. (2006), recharge as a
percentage of annual precipitation for the Site area was estimated to be between 0.1 percent and

5 percent. Recharge is thus estimated to be between 0.0048 inch and 0.24 inch per year.

According to the SNWA document entitled Extent and Potential Use of the Shallow Aquifer and
Wash Flow in Las Vegas Valley, Nevada (1996) annual potential evapotranspiration exceeds 86
inches. Pan evaporation data measured from 1985 through 1988 were as high as 17 inches per
month; the months with the highest evaporation (May through September) coincide with those
months with the highest intensity of rainfall (Law Engineering 1993). However, evaporation and
evapotranspiration are functions of vegetation type and density and other site-specific conditions

(especially anthropogenic conditions). Therefore, site-specific evaporation/evapotranspiration
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may vary from these regional conditions. These climatic parameters may be appreciably
influenced by future development (i.e., vegetation destruction, pavement extent, and

construction).

Wind flow patterns are fairly consistent from one month to another, but vary slightly between
measurement stations (McCarran International Airport and a station west of 14th Street adjacent
to the employee parking lot at the Titanium Metals Corporation [TIMET] plant entrance). For the
McCarran station, the prevailing wind direction is from the southwest. The TIMET station also
showed a predominant wind direction from the southwest, with southeasterly components. Wind
velocity at both locations tends to be the highest in the spring and early summer months (April

through July).
2.2.2 Geology/Hydrology

As is common throughout the Las Vegas Valley, Site soils are primarily sand and gravel, with
occasional cobbles. This is consistent with the depositional environment of an alluvial fan. The
Site is located on alluvial fan sediments, with a surface that slopes to the north-northeast at a
gradient of approximately 0.02 foot per foot (ft/ft) towards the Las Vegas Wash. Regional

drainage is generally to the east.

The uppermost strata beneath the Site consist primarily of alluvial sands and gravels derived
from the River Mountains and from the volcanic source rocks in the McCullough Range, located
to the southeast and southwest of the Site, respectively. These uppermost alluvial sediments were
deposited within the last two million years and are of Quaternary age, and are thus mapped and
referred to as the Quaternary alluvium (Qal; Carlsen et al. 1991). The Qal is typically on the
order of 50 feet thick at the Site with variations due, in part, to the non-uniform contact between
the Qal and the underlying Tertiary Muddy Creek Formation (TMCY).

The TMCf underlies the Qal. The Muddy Creek formation, of which the TMC{ is the uppermost
part, is a lacustrine deposition from the Tertiary Age, and it underlies much of the Las Vegas
Valley. It is more than 2,000 feet thick in places. The lithology of the TMCf underlying the Site
is typically fine-grained (sandy silt and clayey silt), although layers with increased sand content
are sporadically encountered. These TMCf materials have typically low permeability, with
hydraulic conductivities on the order of 10°to 10™® centimeters per second (Weston 1993). The
TMCT in the vicinity of the Site was encountered to the maximum explored depth of 430 feet

bgs. Lithologic cross sections are shown on Figures 3 and 4.
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Two distinct, laterally continuous water-bearing zones are present within the upper 400 feet of
the Site subsurface: (1) an upper, unconfined water-bearing zone primarily within the Qal
referred to herein as the alluvial aquifer (Aa) and (2) a deep, confined water-bearing zone that
occurs in a sandier depth interval within the silts of the deeper TMCf. Both of these water-
bearing zones contain high concentrations of total dissolved solids (TDS). Between these two
distinct water-bearing zones, a series of saturated sand stringers were sporadically and

unpredictably encountered during drilling.

The Aa is an unconfined, shallower, water-bearing zone that occurs across the Site. For the most
part, water in the Aa occurs in the Qal. The water surface in the Aa generally follows
topography, with the water surface sloping towards the Las Vegas Wash. The depth from the
surface to first groundwater at the Site is greater than 45 feet bgs (see Figure 2). Wells completed
in the Aa are not highly productive, with sustainable flows typically less than five gallons per

minute.
2.2.3 Surface Water

Surface water flow occurs for brief periods of time during periodic precipitation events. The Las
Vegas Wash collects storm water, shallow groundwater, urban runoff, and treated sewage
effluent. It is the receiving water body for all major Las Vegas area discharges. In dry weather,
flow in the Wash comprises mainly treated effluent from the Clark County Water Reclamation
District (76 million gallons per day) and the City of Las Vegas Water Pollution Control Facility
(80 million gallons per day). The City of Henderson contributes a smaller amount (8.4 million
gallons per day) (Las Vegas Wash Coordination Committee 2000). Discharge from these sources
is sufficient to maintain surface flows in the Wash throughout the year. In winter, low-intensity
rains fall over broad areas; in the spring and fall, thunderstorms provide short periods of high-
intensity rainfall. The latter create high run-off conditions. Run-off is also affected by human
development, which tends to 1) create conduits for surface water flow, and 2) decrease
infiltration into native soils by covering them with man-made structures or materials (e.g.,

pavement).

Under current conditions, it is unlikely that surface waters generated within the Site will migrate
via overland transport to the Las Vegas Wash from the Site due to (1) the distance to the Wash
(greater than 1.3 miles); (2) the intervening presence of the Tuscany development between the
Site and the Wash, and (3) the presence of the former effluent ponds (bermed depressions) that
tend to retain overland surface water flow. After development, the ponds will have presumably

been removed; however, there will still be a low likelihood that surface waters generated within
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the Site will migrate to the Las Vegas Wash due to the other factors noted above, which will still
apply (i.e., distance to Wash and Tuscany development). In addition, the storm water
management features that will be installed as part of the future development at the Site will also
reduce the potential for surface water run-off from the Site. These storm water controls will be

consistent with State and Federal requirements and permits.
2.3 SUMMARY OF HISTORICAL INVESTIGATIONS

Several historical field investigations were conducted at the Site to characterize the nature and
extent of chemical occurrence in Site soils and groundwater. Based on these sampling events,
BRC identified portions of the Site that warranted remediation for protection of human health
and the environment,® and subsequently performed remediation in those areas. The SAP presents
a detailed analysis of data collected during the historical field investigations conducted at the

Site, which are as follows:

e The BMI Common Areas Environmental Conditions Investigation (ECI) conducted during
March and April 1996 (dataset la). The soil investigation activities were performed in
accordance with a work plan approved by NDEP in February 1996 (ERM 1996a). The soil
sampling results for the investigation activities were presented in the ECI report (ERM
1996b);

e  Additional soil sampling conducted in December 1998 to better delineate the extent of soil
requiring remediation (data were not validated, all soil removed during an Interim Remedial
Measure [IRM]). These data were for internal purposes only, and were not collected under a
formal NDEP-approved work plan. The results were summarized in the IRM Completion
Report (ERM 2000b);

e Additional soil sampling conducted in May 1999 to establish the extent of antimony,
manganese and thallium occurrence in Site soils (dataset 6¢). These data were also not
collected under a formal NDEP-approved work plan. The results were summarized in the
IRM Completion Report (ERM 2000b);

e  Confirmation soil sampling conducted after the IRM in October 1999 (dataset 7a). These

soil sampling activities were performed in accordance with ERM’s work plan dated June

% 1t should be noted that this determination was based on comparison of chemical detections to then-applicable
human-health risk-based screening levels.
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1999, and approved by NDEP on July 23, 1999. The soil sampling results for the
investigation activities were presented in the IRM completion report (ERM 2000b). Data

validation results are presented in the DVSR for dataset 7a, which was approved by NDEP
on October 17, 2006;

e Discrete/composite soil investigation conducted in July 2000 (dataset 8a). The soil
investigation activities were performed in accordance with ERM’s work plan submitted in
July 2000 and approved by NDEP on July 18, 2000. The soil sampling results for the
investigation activities were presented in letters to NDEP dated August 11, 2000 (soil
sampling results) and August 28, 2000 (statistical analysis of results). Data validation
results are presented in the DVSR for dataset 8a, which was approved by NDEP on October
10, 2006;

e Supplemental soil investigation conducted in May 2001 (datasets 19 and 20c). These data
were not collected under a formal NDEP-approved work plan. The results are provided in
Appendix B. Data validation results are presented in the DVSRs for datasets 19 and 20c,
which were approved by NDEP on December 8, 2006 and February 5, 2007, respectively;

and

e Waste characterization conducted in July and August 2006 (dataset 39). The soil
investigation activities were performed in accordance with BRC’s SAP submitted on June,
29 2006 and approved by NDEP in July 2006. The soil sampling results for the
investigation activities were presented in the Remedial Action Plan (RAP; BRC 2007). Data
validation results are presented in the DVSR for dataset 39, which was approved by NDEP
on November 3, 2006.

During these investigations, soil samples at various depths were collected and analyzed for
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), organochlorine
pesticides, organophosphorous pesticides, PCBs, chlorinated herbicides, dioxins/furans, metals,
perchlorate, and/or radionuclides. The data from these investigations have been validated, except
as noted above. Data validations are presented in the respective DVSRs for each of the datasets,
which have been approved by NDEP. The results of these field sampling events are provided in
the Site database included on the report CD in Appendix B.

Many of these historical samples were composite samples all previous soil samples (other than
limited soil samples collected during the 2006 waste characterization sampling) were collected at

least seven years ago, none of the previous samples were analyzed for all of the major chemicals
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or chemical families, and several used different analytical methods. Sampling performed as
described in the SAP relied on the statistical methodologies presented in the Statistical
Methodology Report” (NewFields 2006). Therefore, because of these various factors, the data
collected as part of the SAP in 2008 and 2009 (as discussed in Section 3) are considered more
representative of current Site conditions,® and are relied upon for risk assessment purposes as

described in this report.
2.4 HISTORICAL REMEDIAL ACTIVITIES

To expedite restoration of the Site, BRC elected to perform an IRM in 1999. This IRM was
performed following the procedures specified in the NDEP-approved Mohawk Area IRM
Workplan (ERM 1999), which was approved by NDEP on July 23, 1999. IRM activities
consisted of excavation of the impacted shallow soils, transportation to a secured location within
the Upper Ponds outside the Site boundaries, and treatment to prevent generation of wind-blown

dusts and runoff.

The majority of soil excavation in the Site was performed during October and November of
1999, with the balance completed by March 2000. Excavation was conducted in ponds UA-01
through UA-03, UB-01 through UB-03, UC-01 and UC-02, and UD-01 and UD-02. In addition
to the removal of discolored sediments, a minimum of six inches of soil was removed throughout
the IRM area. Based on the results of confirmation sampling following the IRM, an additional
six inches of soil were excavated and removed from ponds UC-01 and UC-02. A total estimated
16,000 cubic yards of soil were excavated and removed from the Site. Results of the IRM for the
Site were presented in the IRM completion report (ERM 2000b); this report has not been
approved by NDEP.

The IRM soil remediation approach discussed above consisted of excavation of contaminated
shallow soils and their temporary placement adjacent to the Site pending ultimate disposal in a
CAMU designated solely for these soils as discussed more fully in the CAP (BRC 2006). In May
2008, BRC performed additional excavation prior to implementation of the SAP. The 2008
additional excavation occurred at pond PUE-01, which was not excavated during the 1999/2000
IRM and which had residual discolored sediments. Approximately six to 12 inches of

sediments/soil were excavated and removed from both the western and eastern portions of

7 The Statistical Methodology Report describes the statistical methods that are being used to confirm the final soils
closure at each of the Eastside sub-areas of the BMI Common Areas.
¥ This determination is also based on the data usability evaluation summarized in Section 4.2.
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PUE-01, which is now bisected by Mohawk Drive. This excavation and soil removal occurred
from May 16 through 23, 2008. As such the IRM and the additional excavation at pond PUE-01

constitute the baseline remediation for this Site.
25 CONCEPTUAL SITE MODEL

The CSM is a tool used in risk assessment to describe relationships between chemicals and
potentially exposed human receptor populations, thereby delineating the relationships between
the suspected sources of chemicals identified at the Site, the mechanisms by which the chemicals
might be released and transported in the environment, and the means by which the receptors
could come in contact with the chemicals. The CSM provides a basis for defining DQOs, guiding
site characterization, and developing exposure scenarios. The Site history, land uses, climate,
physical attributes, including geology and hydrogeology, and various field investigations are
fully described in Sections 2.1 through 2.4 of this HHRA. The site history and environmental
conditions of the BMI Common Areas are described in Sections 2 and 4 of the BRC Closure
Plan (BRC, ERM, and DBS&A 2007; Section 9 revised in March 2010), and in the Site-Wide
CSM (in preparation).

The HHRA evaluates current and potential future land-use conditions. The Site is currently
undeveloped, except for a portion of the temporary informational kiosk, and Mohawk Drive,
which passes through the Site. The potential on-site and off-site receptors are currently
trespassers, occasional on-site workers, and off-site residents. Exposures to current receptors are

being managed through site access control.

Under the prospective redevelopment plan, the Site may be used for a variety of potential
purposes, including residential housing, parks, schools, commercial development, and streets.
The entire Site will be enhanced by restoration and redevelopment once remediation is complete.
Therefore, exposures to ecological receptors will be mitigated or removed. Future receptors
identified as “on-site receptors” are defined as receptors located within the current Site
boundaries (Figure 1), while future “off-site receptors” are those located outside the current Site
boundaries. Many potential human receptors are possible at the Site in the period during and
after redevelopment. The potentially exposed populations and their potential routes of exposure

are discussed in Section 2.5.3.

The current development plan for the Site is shown on Figure 5. To construct parks, commercial

structures and residences, the land will be cut and/or filled, paved with roads or foundations, and
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nurtured with imported top soils’ as needed. Figure 6 shows the current grading plan for the Site,

indicating which areas will be filled and which areas will be cut.

The CSM includes the planned development of the Site. All potential transfer pathways are
included in the CSM. The human health aspects of the CSM for the Site are presented on
Figure 7.

Numerous release mechanisms influence chemical behavior in environmental media. Under both

current and future land use conditions at the Site, the principal release mechanisms involved are:
e Vertical migration in the vadose zone

e Storm/surface water runoff into surface water and sediments

e Fugitive dust generation and transport

e Vapor emission and transport

e Uptake by plants

Although these release mechanisms are identified here, no quantitative modeling is presented in
this Section. Instead, those primary release mechanisms identified for particular receptors are

presented in this Section, and are quantitatively evaluated in Section 6.
2.5.1 Impacted Environmental Media

Environmental media at the Site consist of five categories: surface soil, subsurface soil,
groundwater, indoor air, and ambient outdoor air. Samples relative to Site baseline conditions
have been collected at the Site for soil. Generally, impacted soil is the source of chemical

exposures for other media at the Site.

Because the background general water quality (i.e., high salt concentrations) of the groundwater
beneath the Site and in the surrounding area is poor and because BRC will place institutional
controls in the form of a deed restriction to prevent future users from utilizing groundwater
beneath the Site, the use of private water wells by residents, businesses, or parks for drinking

water, irrigation water, or other non-potable uses (e.g., washing cars, filling swimming pools)

’ Note: Imported soil data will not be included in risk assessment calculations. However, the chemical data for fill
material from the Site may be useful for evaluating sub-areas to receive this fill.

b 1 2-10 Mohawk Sub-Area HHRA/Closure Report Revision 5
: /
Basic Remediation

COMPANY



Human Health Risk Assessment and Closure Report for the Mohawk Sub-Area
BMI Common Areas (Eastside), Clark County, Nevada January 2011

will not occur in the post-redevelopment phase. Therefore, exposure pathways relating to this

type of use are incomplete.

Although direct exposures to groundwater will not occur; indirect exposures are possible. The
primary indirect exposure pathway from groundwater is the infiltration of VOCs from soil and
groundwater to indoor air. In addition, residual levels of chemicals in soil may leach and impact

groundwater quality beneath the Site.
2.5.2 Inter-Media Transfers

Exposure to Site chemicals may be direct, as in the case of impacted surface soil, or indirect
following inter-media transfers. Impacted soil is the initial source for inter-media transfers at the
Site, which can be primary or secondary. For example, upward migration of VOCs from
impacted subsurface soil into ambient air thereby reaching a point of human inhalation

represents a secondary inter-media transfer.

These inter-media transfers represent the potential migration pathways that may transport one or
more chemicals to an area away from the Site where a human receptor could be exposed.
Discussions of each of the identified potential transfer pathways are presented below. Figure 7
presents a conceptualized diagram of the inter-media transfers and fate and transport modeling
for the Site.

Five initial transfer pathways for which chemicals can migrate from impacted soil to other media
have been identified. The first of these pathways is volatilization from soil and upward migration
from soil into ambient air. Ambient air can be both indoor and outdoor air. The pathway of
volatilization from both soil and groundwater and upward migration into ambient air was
evaluated using the surface flux measurements collected. The secondary transfer pathway is
downward migration of chemicals from soil to groundwater. The third transfer pathway is
migration of chemicals in surface soil via surface runoff to sediments or surface water bodies.
However, as discussed in Section 2.2.3 because of the nature of the ponds and their construction,
the distance from the Site to the Wash, and the intervening housing developments, it is unlikely
that surface waters drain to the Las Vegas Wash from the Site. Therefore, the surface water
pathway was not evaluated in this risk assessment. The fourth transfer pathway is on-site fugitive
dust generation. Finally, chemicals in soil can be transferred to plants grown on the Site via
uptake through the roots. The plant uptake pathway is typically evaluated for residential

receptors.
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2.5.3 Potential Human Exposure Scenarios

The following section summarizes land use and the human exposure scenarios that are assessed

herein.
2.5.3.1 Current and Future Land Use

Current receptors that may use the Site include trespassers, occasional on-site workers, and off-
site residents. Current exposures to native soils at the Site are likely to be minimal. In addition,
exposures to future receptors will be much greater than current exposures. For example, future
receptors evaluated in the HHRA include on-site residents who are assumed to be exposed to soil
at the Site for 350 days per year for 30 years, which is much greater than any current exposures.
In addition, as discussed above, exposures to current receptors are being managed through site
access control. Therefore, a current land use scenario is not quantitatively evaluated in this risk

assessment.

USEPA risk assessment guidance (USEPA 1989) states that potential future land use should be
considered in addition to current land use when evaluating the potential for human exposure at a
Site. As indicated above, under the prospective redevelopment plan, the Site may be used for a
variety of potential purposes, including residential housing, parks, schools, commercial
development, and streets. The entire Site will be enhanced by restoration and redevelopment

once remediation is complete.

The entire Eastside property will be redeveloped in several phases. Throughout the
redevelopment process, the sub-areas of the Site will be redeveloped sequentially. Future
receptors identified as “on-site receptors” are defined as receptors located within the current Site
boundaries (Figure 1), while future “off-site receptors” are those located outside the current Site
boundaries. “On-site receptors” are those future receptors that will be located within the sub-area
under evaluation. “Off-site receptors” are those future receptors that will be located outside of
the sub-area under evaluation that may have complete exposure pathways associated with
sources within the sub-area. As noted above, remediation of the Site is to on-site residential
standards. Consequently, risks to off-site receptors are addressed qualitatively in this risk

assessment.
2.5.3.2 ldentification of Potentially Exposed Populations and Pathways

Many potential human receptors are possible at the Site in the period during and after

redevelopment. The potentially exposed populations and their potential routes of exposure are
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presented on Figure 7 and summarized below. 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;
e  An environmental transport medium (i.e., air, water, soil);
e A point of potential human contact with the medium; and

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

As presented in Section 9 of the BRC Closure Plan (BRC, ERM, and DBS&A 2007; Section 9
revised in March 2010), the following are the primary exposure pathways for each of the

potential receptors following remediation at the Site.

e Adult and child residents'”
— incidental soil ingestion*
— external exposure from soil"
— dermal contact with soil
— consumption of homegrown produce*
— outdoor inhalation of dust**
— indoor inhalation of dust**

— outdoor and indoor inhalation of VOCs from soil and groundwater

e Indoor commercial workers
— incidental soil ingestion*
— external exposure from soil"

— indoor inhalation of VOCs from soil and groundwater

¢ Outdoor maintenance workers
— incidental soil ingestion*
— external exposure from soil"

— dermal contact with soil

outdoor inhalation of dust**

outdoor inhalation of VOCs from soil and groundwater

' On-site receptors evaluated quantitatively; off-site receptors evaluated qualitatively.
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e Construction workers
— incidental soil ingestion*
— external exposure from soil"
— dermal contact with soil
— outdoor inhalation of dust**

— outdoor inhalation of VOCs from soil and groundwater

*Includes radionuclide exposures.
fOnly radionuclide exposures.

*Includes asbestos exposures.

Although trespassers/recreational users and downwind off-site residents are other potential
receptors identified in the BRC Closure Plan (BRC, ERM, and DBS&A 2007, Section 9 revised
in March 2010), exposures for these receptors are less than those evaluated above. As noted in
Sections 9.1.1 and 9.7.1 of the Closure Plan, potential exposures for trespassers/recreational
users will only be evaluated in areas of the BMI Common Areas that are designated as
recreational end use (specifically the Western Hook-Open Space sub-area shown on Figure 1).
Also, as noted in Section 9.5.4 of the Closure Plan, off-site dust levels based on USEPA’s model
are much lower than those generated for on-site construction-related activities. Therefore, risks
evaluated for an on-site construction worker, as are performed in this HHRA, are considered
protective of off-site residents. Thus, trespassers/recreational users and downwind off-site

receptors are not evaluated further in this report.
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3.0 CONFIRMATION DATA PROCESS AND SUMMARY

Based on the historical data for the Site, no additional remediation was proposed prior to
implementing the sampling presented in the SAP beyond the historical remediation activities that
are described in Section 2.4. Decisions for additional excavation during SAP implementation
were based on the initial data (discussed below) in accordance with the Risk Assessment
Methodology provided in the BRC Closure Plan (BRC, ERM, and DBS&A 2007, Section 9
revised in March 2010). The following is the initial scope of work for investigating the Site and
meeting the SAP objectives. Much of the discussion below regarding confirmation soil sampling
is taken from the Statistical Methodology Report (NewFields 2006).

3.1 INITIAL CONFIRMATION SOIL SAMPLING

As per Section 2 of the Statistical Methodology Report, the initial confirmation sampling at the
Site was conducted on the basis of combined random and biased (judgmental) sampling, as

follows:

e Stratified Random Locations: For this purpose, the Site was covered by a 3-acre cell grid
network. Within each 3-acre cell, a sampling location was randomly selected. Sampling
locations were randomly selected within both full and partial grid cells if they were greater
than 50 percent of the total grid cell area (based on the project-wide grid cell network and the
Site boundaries; those partial grid cells that contain less than 50 percent of their area within
the Site were included in the adjacent sub-area SAPs). The main objective of this stratified

random sampling was to provide uniform coverage of the Site.

e Biased Locations: Additional sampling locations were selected within or near small-scale
contamination points of interests, including but not limited to previous debris locations,
ponds, and berms. For this purpose, the randomly selected location within a corresponding
3-acre cell was adjusted in order to cover a nearby point of interest. In the event that
currently unknown impacted areas were identified during remediation, the presence of these
areas were drawn to NDEP’s attention, and the need for additional biased sampling points to

address those areas was evaluated, and the sampling program modified as needed.

A reconnaissance of the Site was performed to check the Site for environmentally significant
features such as debris piles or stained soil. Biased sampling locations for the Site were based on
the outcome of this reconnaissance. Figure 8 and accompanying Table 1 show the random

sampling locations collected within the Site. No debris piles or other stained soil locations were
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observed on the Site, however, some other site features were identified for additional, biased,

sampling. Rationale for each of the biased sampling locations is presented below:

e MCI-JOI and MC1-J09 through MC1-J17 were was added to provide additional coverage

within former ponds;

e MCI-J02; MC1-J03, MC1-J04, MC1-J06, MC1-J07, and MC1-J08 were added to provide

coverage within various pond berms;

e  MCI-JO5 and MC1-J20 were added to provide coverage within a drainage channel along the

northeastern Site boundary; and

e MCI-J18 and MCI1-J19 were added to provide additional coverage within former ponds

west of Mohawk Drive.

The following discusses the multi-depth soil samples that were collected and analyzed for the

Site-related chemical (SRC) list at each selected location. Samples were collected at:

1. Existing surface (0 ft bgs) and 10 ft bgs for sample locations in relatively flat (un-graded)

locations;

2. Existing surface (0 ft bgs), post-grading surface, and post-grade 10 ft bgs for sample
locations with substantial grading (that is, cut depths greater than two feet'') and the

uppermost sampled soil is expected to be used as surface fill;

3. Existing surface (0 ft bgs) and 10 ft bgs for sample locations with minimal grading (that is,
cut depths less than two feet) and the uppermost sampled soil is expected to be used as

surface fill; and

4. Existing surface (0 ft bgs) and 10 ft bgs for sample locations in an area expected to be

covered by fill material.

Additionally, at two sample locations (MC1-J11 and MC1-AY36), one within a pond and one
outside the ponds, soil physical parameter data were collected at 20 feet and every subsequent 10

feet until groundwater was reached, whichever was shallower.

"' Because sample collection was over a two to three foot depth interval, sample locations with an anticipated cut
depth less than three feet were only sampled at the surface and one post-grade subsurface depth. The sample depth
designation (i.e., 10 feet bgs) is based on the center depth of the sample collection interval.
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The analytical sample results were then divided into surface (0-2 ft depth), subsurface (2 ft -10 ft
depth), and deep (>10 ft depth) layers, according to the following rules:

e Rule 1: IF the sample was collected in a relatively flat (un-graded) part of the Site (i.e., an
area not targeted for substantial grading), THEN the depth of the collected soil sample is

used to designate its soil layer grouping.

e Rule 2: IF the sample was collected in a part of the Site targeted for substantial grading,
AND the sampled soil is located in an area expected to be covered by fill material (e.g.,
exposed excavated surfaces of ponds), THEN the current surface soil sample is classified as
a surface (0-2 ft depth) sample, and the soil layer grouping of the remaining deeper sampled
soil is determined based on the difference between its elevation and the final (post-graded)

surface elevation in that part of the Site.

e Rule 3: IF the sample is collected in a part of the Site targeted for substantial grading, AND
the sampled soil is expected to be used as surface fill (e.g., soil within a berm) AND the cut
depth is expected to be greater than two feet, THEN the current surface soil sample is
classified as a fill material sample, a final (post-graded) surface sample is classified as a
surface (0-2 ft depth) sample, and the soil layer grouping of the remaining deeper sampled
soil is determined based on the difference between its elevation and the final (post-graded)

surface elevation in that part of the Site.

e Rule 4: IF the sample is collected in a part of the Site targeted for substantial grading, AND
the sampled soil is expected to be used as surface fill (e.g., soil within a berm) AND the cut
depth is expected to be less than two feet, THEN the current surface soil sample is classified
as both a fill material sample and as a surface (0-2 ft depth) sample, and the soil layer
grouping of the remaining deeper sampled soil is determined based on the difference between

its elevation and the final (post-graded) surface elevation in that part of the Site.

A schematic example of these rules is shown on Figure 9. The current Site grading plan is shown

on Figure 6.'? The sample-specific collection depths are presented in Table 1.

'2 Note that the grading plan will be reflected in an Environmental Covenant for the Site as a condition to receiving
an NFAD from NDEP.
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As noted above, soil samples were generally collected over a two to three foot depth interval.
This was because of the amount of sample volume required for all the analyses to be completed.
The 10 ft bgs (and deeper) samples were collected in 2-3 ft intervals centered on 10 ft (or
centered on the deeper sample depth as indicated in Table 1). Confirmation samples, which
usually have a shortened analyte list were collected over a smaller sample interval. Because
surface releases of chemicals have been identified as the source of elevated concentrations at the
Site, historical contamination is usually found predominately in surface soils. The primary
objective of remedial actions at the Site was to remove surface soils that were impacted by Site-
related surface releases of chemicals. Therefore, higher concentrations are expected (and have
been generally observed) in surface samples. In order to adequately characterize the vertical
extent of possible contamination, one or more deeper samples were also collected at each sample

location, as described above.

As discussed in Section 6.1.1, given the uncertainties in the current grading plan, samples were
classified into five different exposure depths. These different soil exposure depth classifications
are considered to represent all possible exposure potential for all receptors, and thus a reasonable
worst case scenario has been assessed. The five different exposure depths evaluated were the

following:

e All data; includes surface, subsurface and fill sample depths/locations, representative of
potential exposures to all soil depths to a maximum post-grading depth of 10 feet bgs

(representative of Site exposures if fill material remains on-site);

e Data classified as fill material only; that is, sample locations with substantial grading (cut
depths greater than two feet) and the uppermost sampled soil is expected to be used as

surface fill, including off-site;

e Data classified as fill material and/or surface soil, sample locations with cut depths less than
two feet, therefore, given the sample depth interval soil could represent either fill or post-

grading surface soil;

e Data classified as surface soil only, includes surface sample locations where no grading will
occur, or sample locations where fill material will be placed, with a subsurface sample (those

samples collected less than 10 feet bgs) collected at the post-grading surface; and

e All data excluding data classified as fill material, representative of exposure to all post-

grading soil to a maximum post-grading depth of 10 feet bgs.
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These different soil exposure classifications are considered to represent all possible exposure
potential for all receptors, including use of soil as fill material elsewhere in the Eastside property,
based on the future grade and use of Site soils. See Section 6.1.1 regarding how these difference

exposure depths are considered in the HHRA.

Initial sampling for the Site was conducted in June/July 2008. All soil samples were tagged in
the database with numeric designations of their corresponding assigned soil layer grouping based
on these rules. The number of soil samples collected varies for different analytes and analytical
suites. For example, for arsenic, initially 102 soil samples were collected from 38 soil boring
locations (including field duplicates). This included 18 random and 20 biased sample locations.
At these 38 locations, BRC initially collected 47 surface samples (one at each location, and
duplicates at nine locations) and 55 subsurface soil samples (two subsurface sampling intervals
at 17 of the 38 soil boring locations). As presented in Table 1, these 102 samples represent 42 fill
material (including nine duplicates), 43 surface (including five duplicates), and 38 subsurface
soil samples.'® Twenty-one of the surface soil samples (including duplicates) also represent Fill
samples (see discussion above regarding Fill samples)."* An additional eight supplemental
samples (including one duplicate) and 25 confirmation samples (including three duplicates) were
subsequently collected (see Section 3.3), bringing the total number of arsenic samples for the
Site to 135 (102 initial samples, eight supplemental samples, and 25 confirmation samples)."” Of
the 135 arsenic samples, 21 were in remediated areas and removed from the risk assessment
dataset; thus, as shown in Table 4, there are 114 arsenic samples included in the human health
risk assessment dataset. The numbers of soil samples included in the human health risk
assessment dataset for each analyte are shown in Table 4. All sample results, from which the
total number of samples can be found for each analyte, are presented electronically on the report
CD in Appendix B, and in Tables B-1 through B-12. As discussed below in Section 3.5, different

data distributions were identified for cobalt in PUC-2 and vanadium in PUA-3; therefore, these

> Note that in some cases a soil sample may be considered both a fill sample and a surface sample (as indicated in
Table 1). Therefore, the sum of the number of samples indicated for each post-grade sample type does not
necessarily equal the total number of samples collected.

4 As discussed with NDEP, once a particular sub-area receives an NFAD from the NDEP, the cut material that is
slated to be used as fill material elsewhere would not require additional testing. However, the chemical data for this
fill material may be useful for evaluating sub-areas to receive fill (for example, if there is deeper contamination).

"> Note that in Table 4, which summarizes the post-remediation HHRA samples, the number of samples reported in
that table for a given analysis does not always equal 135. This is due to 1) exclusion of data that were removed
during remediation activities; 2) inclusion in the final dataset of supplemental samples collected to assess the extent
of chemical impacts in certain areas; 3) certain analytes were not included in the subsurface samples, as noted in the
following section; and 4) rejected data are excluded.
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ponds were evaluated separately for these two metals. The numbers of samples for these two

areas were 13 for cobalt in pond PUC-2 and eight for vanadium in pond PUA-3.

3.2 CHEMICALS SELECTED FOR ANALYSIS

The analyte list for soil samples collected during the initial June/July 2008 investigation

comprised the BRC project SRC list, and was consistent with the analytical program presented in
Section 3 of the BRC Closure Plan (BRC, ERM, and DBS&A 2007; Section 9 revised in March
2010)'® and Table 2, with the following exceptions for this Site:

Asbestos and dioxins/furans were only analyzed for in surface soil samples; (note that all
samples collected at the Site were discrete samples, with the exception of asbestos samples,
which were composite samples collected as per the NDEP-approved Standard Operating
Procedure [SOP]-12 as provided in the Field Sampling and Standard Operating Procedures
[FSSOP; BRC, ERM and MWH 2009]).

USEPA Method 8141A for organophosphorous pesticides was not conducted. There have
been only 47 detections of these compounds in over 10,000 soil sample records (<0.5
percent) from throughout the Eastside, and no detections in any soil sample records within
the Site. The few detections are well below NDEP BCLs;

USEPA Method 8151A for chlorinated herbicides was not conducted. There have been no
detections of these compounds in over 1,400 soil sample records from throughout the
Eastside. Detection limits are below NDEP BCLs;

HPLC Method for organic acids was not conducted. There have been only three detections of
these compounds in 567 soil sample records (<0.5 percent) from throughout the Eastside.
NDEP BCLs have not been established for these compounds;

USEPA Method 8015B for non-halogenated organics (i.e., methanol and glycols) was not
conducted. There have been only five detections of these compounds in 420 soil sample

records (one percent) from throughout the Eastside. The few detections have been well below
NDEP BCLs;

USEPA Method 8015 for total petroleum hydrocarbons (TPH) was not conducted. There

have been only three detections of these compounds in over 299 soil sample records (one

Specific analytes and analyte-specific reporting limits for each analysis are listed in Table 4 of the QAPP.
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percent) from throughout the Eastside. The few detections have been below 100 mg/kg,
which is the typical low-end aesthetic threshold used for these compounds There are no
indications of possible TPH source areas, for example, debris, abandoned vehicles, in the
Site. While TPH was not analyzed for, its components were via other methods. In addition,

TPH cannot be included in a risk assessment while its components can; and

e Consistent with the current project analyte list, the following radionuclides were analyzed
for: radium-226, radium-228, thorium-228, thorium-230, thorium-232, uranium-233/234,

uranium-235/236, and uranium-238.

The soil analyte list consisted of 319 of the 418 compounds (including water only parameters) on
the project SRC list as well as physical parameters to support the evaluation of potential impacts
to groundwater from migration of chemicals from soil. The analytical and preparatory methods
(see Table 2) used in accordance with the SAP adhered to the most recent version of the BRC
Quality Assurance Project Plan (QAPP; BRC and ERM 2009a — see Section B4, Table 4 of that
document). As noted in Section 3.6, the analyte list for surface flux samples was comprised of
the list specified in the NDEP-approved SOP-16 (as provided in the FSSOP (BRC, ERM and
MWH 2009). Surface flux samples were analyzed for VOCs by full USEPA Method TO-15 full

scan, plus selective ion mode (SIM) analyses for a subset of the analytes.
3.3 INTERMEDIATE SAMPLING AND CLEANUP

Several results from this initial sampling event were re-analyzed by the laboratory due to
unexpectedly high initial concentrations in subsurface samples. These re-analyses were for
radionuclides for the sample collected at location MC1-AX40 at 15 feet bgs, for arsenic for the
sample collected at location MC1-AX40 at 5 feet bgs, and for thallium for the sample collected
at location MC1-AW39 at 12 feet bgs. In all cases, the re-analysis results were lower than the
original results. Because these re-analysis results are essentially split samples, consistent with
NDEP guidance (NDEP 2008a), the original sample result and re-analysis result(s) were

averaged, and the average value was used in subsequent evaluations.

In October 2008, seven samples (MC1-A01 through MC1-A07) were collected in the northern
portion of the Site and analyzed for asbestos to provide further delineation of the extent of

elevated asbestos levels detected in this area. Supplemental samples (MC1-J25 through

'7 Re-analysis results are indicated with a 'ReA' qualifier in Appendix B. Average values are indicated with an 'A’
qualifier in Appendix B.
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MCI1-J27) were also collected in November 2008 at three locations within pond PUA-1 to
evaluate an elevated historical vanadium detection (October 1999). These three samples were

analyzed for metals.
3.3.1 January 2009 Removal Action

All data were reviewed and a determination made, in consultation with NDEP, as to whether
localized soil removals were warranted. In December 2008, BRC submitted a Removal Action
Work Plan (RAWP; BRC 2008b) to NDEP. This RAWP was approved by NDEP on December
5, 2008. The overall goal of the RAWP was to present a cleanup strategy for the Site that
effectively reduces, to the extent feasible, the human health risks associated with the identified

soil in the impacted areas of the Site.

There were three different types of remediation areas proposed for the Site. These were areas
associated with 1) elevated asbestos levels, 2) residual pond contamination, and 3) dioxins/furans

concentrations above comparison levels in non-pond areas.

The remediation areas associated with elevated asbestos levels were developed based on a
Thiessen or Voronoi map overlaid across the Site. Voronoi maps are constructed from a series of
polygons formed around each sample location. Voronoi polygons are created so that every
location within a polygon is closer to the sample location in that polygon than any other sample
location. These polygons do not take into account the respective concentrations at each sample
location. These polygons were used as the basis for the areal extent of remediation for each of
the locations with elevated asbestos levels. Elevated asbestos levels were generally defined as
locations with any detected long amphibole fibers and/or locations with greater than five long
chrysotile fibers. There were two polygons (MC1-AV37 and MC1-AZ37) associated with
elevated asbestos levels that were remediated at the Site. In addition, there was one sample
location (MC1-AW37) with eight long chrysotile fibers within a pond. This pond also contains
elevated concentrations of other constituents, therefore, remediation of this location was based

on that particular pond footprint, as discussed below.

Because the ponds at the Site are well defined, remediation for these areas was based on the
current footprint of each pond with elevated chemical concentrations (generally near or above
residential comparison levels). There were two ponds with elevated chemical concentrations
detected in the June 2008 sampling event: PUA-3 and PUC-2. Therefore, the full extent of these
ponds within the Site was proposed for additional remediation. However, these ponds have been

bisected by Mohawk Drive, therefore, the remediation was the entire pond area to the east of
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Mohawk Drive (within the Site). Constituents triggering these ponds’ remediation were
chrysotile asbestos, thallium and vanadium in historical samples in pond PUC-2, and total
chromium and vanadium in the recent samples in pond PUA-3. These pond remediation areas are

shown on Figure 10.

As noted above, historical composite data from pond PUA-1 indicated the potential for elevated
levels of vanadium. Therefore, additional confirmation sampling was conducted in November
2008. None of the first round of confirmation samples (June 2008), or the three additional
confirmation samples indicated the presence of elevated levels of vanadium in pond PUA-I.

Therefore, no additional remediation was conducted for this pond.

Based upon the CSM which does not specifically identify on-site dioxin sources, the extent of
impact associated with non-pond sample locations with elevated dioxins/furans is likely to be
small, the remediation areas were based on a 50-foot square area around these sample locations.
Two non-pond remediation areas'™ depicted in Figure 10 were associated with elevated
dioxins/furans levels; these remediation areas were associated with samples MC1-AV38 and
MC1-AY36 (see Figure 8).

Following remediation, confirmation surface soil samples were collected at each of the original
sample locations for the asbestos remediation areas. Samples were collected from the original
sample locations and from each of the four corners of the remediation area at the two
dioxin/furans remediation areas. Two surface soil samples were collected from each of the
remediated ponds. In addition to these confirmation surface soil samples, in its December 5,
2008 approval letter NDEP requested that two sidewall samples be collected from the berms of
each of the two pond remediation areas (samples MC1-J28, MC1-J29, MC1-J30, and MC1-J31
from ponds PUA-3 and PUC-2). All sample locations are shown on Figure 11. The analyte list
was composed of those chemicals that triggered the remediation at each sample location. These
included dioxins/furans, metals, and asbestos. As requested by NDEP, the four berm samples
were analyzed for metals, radionuclides, organochlorine pesticides, polynuclear aromatic
hydrocarbons (PAHs), and SVOCs.

'8 Figure 8 does not include the specific sample locations that triggered remediation for a given area; the reader is
referred to Figure 5 for specific sampling locations. The two dioxin/furan (non-pond) remediation areas in question
are depicted on Figure 8 as two relatively small, square areas, one north of the ponds, and one south of the ponds.
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3.3.2  April 2009 Removal Action

Following the review of data collected from the January 2009 removal action, three additional
remediation areas were identified for the Site. BRC submitted the RAWP for this work to NDEP
on March 10, 2009 (BRC 2009a). The RAWP was approved by NDEP on March 10, 2009. The

rationale for each additional remediation area is presented below.

e Pond PUC-2; confirmation samples collected from the berms around this pond contained
elevated levels of metals and radionuclides, while samples within the pond did not.
Therefore, additional remediation and confirmation sampling was conducted for the berms

themselves.

e Pond PUA-3; confirmation samples collected from the berms around this pond contained
elevated levels of metals and radionuclides while samples within the pond contained elevated
levels of metals only. Therefore, additional remediation and confirmation sampling was

conducted for both the pond and berms.

e Original sample location MC1-AV38; surface remediation and confirmation sampling was
conducted at this location for metals, radionuclides, and dioxins/furans. Confirmation
samples contained elevated levels of metals and radionuclides, but not dioxins/furans. In
addition, step-out samples did not contain elevated levels of any constituents. Therefore,
additional remediation with the same footprint as the first remediation, but to a depth of three

feet bgs was conducted with a single confirmation sample.

These three additional remediation areas are shown on Figure 10. As before, the analyte list was
composed of those chemicals that triggered the remediation at each sample location. These

included metals and radionuclides.
3.3.3 June 2009 Removal Action

Following the review of data collected from the April 2009 removal action, three additional
remediation areas were identified for the Site. BRC submitted the RAWP for this work to NDEP
on May 28, 2009 (BRC 2009b). The RAWP was approved by NDEP on May 28, 2009. The

rationale for each additional remediation area is presented below.

e Pond PUC-2; confirmation samples collected from three of the four berm samples around

this pond contained elevated levels of metals and radionuclides. Therefore, additional
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remediation and confirmation sampling was conducted for two berm areas around these three

sample locations.

e Pond PUA-3; confirmation samples collected from the berms around this pond contained
elevated levels of metals and radionuclides, while samples within the pond did not.
Therefore, additional remediation and confirmation sampling was conducted for berm areas

around the three sample locations with elevated levels.

These three additional remediation areas are shown on Figure 10. As before, the analyte list was
composed of those chemicals that triggered the remediation at each sample location. These

included metals and radionuclides.

Several results from this final sampling event were re-analyzed by the laboratory due to
unexpectedly high initial concentrations in some samples. These re-analyses were for cobalt,
which did not have elevated levels prior to this final sampling event, for samples MC3-J45 and
MC3-J46 (both original and field duplicate samples); and for vanadium and total chromium for
sample MC3-J43. In all cases, the re-analysis results were lower than the original results. As
discussed above, an average was calculated from the original result and re-analysis results, and

the average value was used in subsequent evaluations.
3.4 FINAL CONFIRMATION DATASET
The final confirmation dataset included the following sampling results:

e SAP sampling data, retaining only the results that were not superseded by subsequent
sampling. [Note: Post-scrape analyses associated with follow-up rounds of remediation
focused on the analytes triggering that additional remediation, and did not include the full
suite analyses of the original analytical program. Therefore, analytical results from the
original SAP dataset were retained for all analytes except those that were re-analyzed after

additional scraping];

e Data generated after intermediate sampling and cleanup (retaining only the results that were

not superseded by subsequent sampling); and

e Additional biased and random soil and surface flux samples collected for confirmation after

completion of remediation activities.

b 1 3-11 Mohawk Sub-Area HHRA/Closure Report Revision 5
: /
Basic Remediation

COMPANY



Human Health Risk Assessment and Closure Report for the Mohawk Sub-Area
BMI Common Areas (Eastside), Clark County, Nevada January 2011

The soil dataset was subjected to a series of statistical analyses in order to determine
representative exposure concentrations for the sub-area, as described in Sections 4 and 5 of the
Statistical Methodology Report (NewFields 2006). Consistent with the project Statistical
Methodology Report, kriging or geostatistical analysis was not performed on the data because
each measurement was assumed to be equally representative for that chemical at any point in
each sub-area of the Eastside property. Hence, calculation of the 95 percent upper confidence

limit (UCL) by exposure area directly from the data is considered reasonable.

As discussed in Section 4, all data have been validated. Results of all confirmation sampling and
analysis are presented in Appendix B, and electronically on the report CD in Appendix B, as is
the dataset used in the HHRA for the Mohawk sub-area. All confirmation sample locations for
the Site are shown on Figure 11. Table 3 provides a matrix of which analytical suite was
analyzed for in each of the samples collected at the Site. Geotechnical and Environmental
Services (GES) conducted all field work at the Site. The GES field reports, including boring
logs, for each investigation are provided electronically in Appendix C (included on the report CD

in Appendix B).
3.5 FINAL CONFIRMATION DATA SUMMARY

Using the compound-specific information presented in Table 2 of the QAPP (BRC and ERM
2009a), the comparison levels for each chemical included in the investigation were compiled and

compared. Specific soil comparison levels used for this effort were as follows:
e NDEP BCLs for residential soil (NDEP 2010a);

e NDEP BCLs for protection of groundwater (LBCL), assuming dilution attenuation factors
(DAF) of 1 and 20 (NDEP 2010a); and

e The maximum background concentration (for metals and radionuclides only), derived from
the background soil dataset for the BMI Common Areas presented in 2008 Supplemental
Shallow Soil Background Report (BRC and ERM 2009b; approved by NDEP on September
17,2009) (see Section 6.1).

A DAF of one is used when little or no dilution or attenuation of soil leachate concentrations is
expected, and a DAF of 20 may be used when significant attenuation of the leachate is expected
due to site-specific conditions. For the Site, the LBCLs based on a DAF of 1 were used for
discussion purposes. A summary of the data for the Site, including identification of number of

instances that chemical concentrations exceed each of the comparison levels are listed in
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Table 4," and summarized below. It is important to note that these comparisons are used to
provide for an initial screening evaluation, to assist in the evaluation of data usability, and
determination of extent of contamination. They are not used for decision making purposes, or as

an indication of the risks associated with the Site.
Aluminum

Aluminum was detected in all of the Site soil samples in which it was analyzed (114 samples, 59
surface and 55 subsurface samples; Table B-5). All of the detections were lower than the 77,200
mg/kg BCL, but were higher than the 75 mg/kg LBCLpar;. However, none exceeded the 15,500

mg/kg maximum background concentration.
Antimony

Of the 114 Site soil samples in which antimony was analyzed (59 surface and 55 subsurface
samples; Table B-5), antimony was detected in only one. This detection was lower than the 31
mg/kg BCL, but was higher than the 0.3 mg/kg LBCLpar; and the 0.61 mg/kg maximum
background concentration. This exceedance (1.1 mg/kg) was associated with the surface soil
sample collected at MC1-J02.

Arsenic

Arsenic was detected in all 114 of the Site soil samples in which it was analyzed (59 surface and
55 subsurface samples; Table B-5). All of the detections were higher than the 0.39 mg/kg BCL
and the 1 mg/kg LBCLpar1. However, none had reported arsenic concentrations in excess of the

maximum shallow soil background level (27.6 mg/kg).
Barium

Barium was detected in all 114 of the Site soil samples in which it was analyzed (59 surface and
55 subsurface samples; Table B-5). None of the detections were higher than the 15,300 mg/kg
BCL, but all of the barium detections exceeded the 82 mg/kg LBCLpari. However, only seven of
the detections exceeded the maximum background concentration of 755 mg/kg. These seven

samples with barium detections greater than background, were as follows:

! Pre-scrape data for the target constituents are not included in Table 4, that is, these have been replaced by post-
scrape data; however, pre-scrape data for the non-target constituents are included in Table 4. Because of this, the
total number of analyses does not always coincide with the total number of analyses reported in the tables in
Appendix B, which include all data, regardless of status.
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Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MC1-J12 11 6/25/2008 765
MCI1-J18 0 7/7/2008 769
MC1-J08 19 6/23/2008 783
MC1-J02 0 6/26/2008 796
MCI-J11 4 6/24/2008 870
MC1-AV38 11 6/24/2008 957
MC3-J45 0 6/18/2009 1190

Total Chromium

Total chromium was detected in all of the 114 Site soil samples in which it was analyzed (59
surface and 55 subsurface samples; Table B-5). None of the detections were higher than the
100,000 mg/kg BCL, but all of the total chromium detections were higher than the 2 mg/kg
LBCLpari. However, only 11 detections were higher than the 23.6 mg/kg maximum background

detection. These 11 total chromium exceedances higher than background are as follows:

Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MCI1-J02 0 6/26/2008 24.6
MC1-J27 0 11/26/2008 35.7
MCI1-J21 0 1/6/2009 39.8
MC1-J26 0 11/26/2008 44.8
MC2-J39 0 4/23/2009 51.5
MC2-J33 0 4/23/2009 52.8
MC1-J23 0 1/6/2009 79.6
MCI-AW36 12 7/7/2008 83.7
MC1-AW38 0 6/24/2008 128
MC3-J41 0 6/18/2009 177
MC3-J43 0 6/18/2009 352

Hexavalent Chromium

Hexavalent chromium was detected in 39 of the 111 Site soil samples in which it was analyzed
(56 surface and 55 subsurface samples; Table B-5). None of the detections were higher than the
230 mg/kg BCL. However, four detections were higher than the 2 mg/kg LBCLpar; and the 0.56
mg/kg maximum background detection. These four hexavalent chromium exceedances are as

follows:
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Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MC3-J43 0 6/18/2009 2.4
MC1-J30 0 1/6/2009 3.2
MCI1-AW38 0 6/24/2008 4.1
MCI1-J31 0 1/6/2009 4.4
Copper

Copper was detected in all 114 of the Site soil samples in which it was analyzed (59 surface and
55 subsurface samples; Table B-5). None of the detections were higher than the 2,910 mg/kg
BCL. However, two detections were higher than the 35 mg/kg LBCLpaF;. These two LBCL
exceedances were also higher than the 36.2 mg/kg maximum background detection, and are
associated with surface soil samples collected at locations MC1-AW38 and MC3-J43 (44.9
mg/kg and 81.5 mg/kg, respectively).

Iron

Iron was detected in all 114 of the Site soil samples in which it was analyzed (59 surface and 55
subsurface samples; Table B-5). None of the detections were higher than the 54,800 mg/kg BCL,
but all of the detections were higher than the 7.5 mg/kg LBCLpar;. However, none of the

detections were higher than the 21,700 mg/kg maximum background detection.
Magnesium

Magnesium was detected in all of the 114 Site soil samples in which it was analyzed (59 surface
and 55 subsurface samples; Table B-5). None of the detections were higher than the 100,000
mg/kg BCL, but all of the detections were higher than the 650 mg/kg LBCLpar;. However, all
but one of the magnesium detections were lower than the 15,000 mg/kg maximum background
detection. That exceedance (21,800 mg/kg) was associated with a sample collected from 11 feet
bgs at MC1-AY39.

Manganese

Manganese was detected in all 114 of the Site soil samples in which it was analyzed (59 surface
and 55 subsurface samples; Table B-5). Of these detections, 12 were higher than the 1,080 mg/kg

BCL. These BCL exceedances are associated with the following samples:
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Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MC1-AW38 12 6/24/2008 1130
MC1-AX36 13 6/30/2008 1140
MC3-J46 0 6/18/2009 1150
MC1-AW37 0 6/25/2008 1260
MC1-J23 0 1/6/2009 1290
MC1-AW36 0 7/7/2008 1350
MC3-J45 0 6/18/2009 1360
MC3-J44 0 6/18/2009 1400
MC3-J46 0 6/18/2009 1470
MC1-J24 0 1/6/2009 1980
MCI-J05 0 7/1/2008 2020
MCI-AV38 11 6/24/2008 2120

In addition, all of the detections were higher than the 3.3 mg/kg LBCLpar;. With the exception
of one detection (2,120 mg/kg in a sample collected from 11 feet bgs at MC1-AV38), the
manganese detections were lower than the maximum background concentration for manganese
(2,070 mg/kg).

Molybdenum

Molybdenum was detected in 63 of the 114 Site soil samples in which it was analyzed (59
surface and 55 subsurface samples; Table B-5). None of the detections were higher than the 390
mg/kg BCL. However, one detection (14.4 mg/kg) was higher than the 3.6 mg/kg LBCLpar;
(sample collected from 12 feet bgs at MC1-AW36). This detection was also higher than the 2.3

mg/kg maximum background detection.
Nickel

Nickel was detected in all 114 of the Site soil samples in which it was analyzed
(59 surface and 55 subsurface samples; Table B-5). None of these detections
exceeded the 1,540 mg/kg BCL, however, all but two were higher than the 7 mg/kg LBCLpaF.
However, most of the detections were lower than the maximum background concentration for
nickel (22 mg/kg). The 16 detections that are higher than the maximum background

concentration are as follows:

Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MC3-J42 0 6/18/2009 22.3
MCI1-J18 0 7/7/2008 22.3
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Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)

MC1-J26 0 11/26/2008 24

MC3-J46 0 6/18/2009 24.2
MC1-J23 0 1/6/2009 24.3
MC2-J39 0 4/23/2009 25.1
MC3-J43 0 6/18/2009 25.7
MC3-J45 0 6/18/2009 25.8
MC3-J46 0 6/18/2009 27.4
MC1-J26 0 11/26/2008 28.4
MC1-J27 0 11/26/2008 29.7
MCI-AW38 0 6/24/2008 32

MC3-J41 0 6/18/2009 32.7
MCI1-J24 0 1/6/2009 36.4
MC2-J32 0 4/23/2009 42.6
MC2-J33 0 4/23/2009 45.3

Thallium

Thallium was detected in only 7 of the 114 Site soil samples in which it was analyzed (59 surface
and 55 subsurface samples; Table B-5). One of the detections were higher than the 5.5 mg/kg
BCL. This exceedance (6.97 mg/kg) was associated with the sample collected from 12 feet bgs at
MCI-AW39. In addition, six of the thallium detections were higher than the 0.4 mg/kg
LBCLpari; only three of those detections were higher than the 2 mg/kg maximum background
detection. These three thallium exceedances higher than background are as follows:

Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MCI1-J24 0 1/6/2009 2.2
MC1-J23 0 1/6/2009 3.2
MCI-AW39 12 6/24/2008 6.97

Vanadium

Vanadium was detected in all 114 of the Site soil samples in which it was analyzed (59 surface
and 55 subsurface samples; Table B-5). One of these detections was higher than the 390 mg/kg
BCL and the 300 mg/kg LBCL. That detection (458 mg/kg) was associated with a surface soil
sample at MC3-J43, and was also higher than the 55.3 mg/kg maximum background detection.
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Other Inorganics

As seen in Table 4 and Tables B-4 in Appendix B, several inorganic constituents in addition to
those listed above were routinely detected in soil samples. None of these additional inorganic
constituents were detected at concentrations in excess of either the BCL or the LBCLpafr;. The
reporting limits for these additional inorganic constituents were generally sufficiently low such

that concentrations in excess of the BCL or LBCLpag, if present, would have been reported.
Organochlorine Pesticides

Organochlorine pesticides were analyzed for in 107 Site soil samples (52 surface and 55
subsurface samples; Table B-6). The following analytes were detected in at least one sample:
2,4-DDE, 4,4-DDE, 4,4-DDT, beta-BHC, and endrin aldehyde. 2,4-DDE and 4,4-DDE were the
most commonly detected (in 21 percent of the samples in which they were analyzed). Most of
the detections were lower than the BCL and/or LBCLpari. However, all 7 of the beta-BHC
detections were higher than the 0.0001 mg/kg LBCLpar;. [Note: All of these detections were
lower than the 0.32 mg/kg BCL]. Those seven LBCL exceedances were associated with the

following samples:

Depth Date Concentration

Sample ID (ft bgs) Collected (mg/kg)
MC1-J03 0 6/26/2008 0.0018
MC1-J06 8 6/25/2008 0.0018
MCI1-J16 0 6/26/2008 0.0019
MCl1-J11 0 6/24/2008 0.002
MCI1-J28 0 1/6/2009 0.0022
MC1-AV37 11 6/24/2008 0.0042
MCI1-AV38 0 6/24/2008 0.0063

The reporting limits for organochlorine pesticides were sufficiently low such that concentrations

in excess of the comparison levels, if present, would be reported.
Volatile Organic Compounds

VOCs were analyzed for in 102 Site soil samples (47 surface and 55 subsurface samples;
Table B-11). As seen in Table 4 and Table B-11, 13 VOCs were detected in at least one sample:

e 1,1,1,2-Tetrachloroethane e 1,3,5-Trimethylbenzene

e 1,2,4-Trimethylbenzene e Acetone
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e Acetonitrile e 1-Nonanal
e Benzene e Methyl ethyl ketone
¢ Dichloromethane e m,p-Xylene
e Ethanol e Toluene

e Ethylbenzene

1,2,4-trimethylbenzene was detected the most frequently, in 18 percent of the samples. None of
the detections were above the BCL. With the exception of dichloromethane, the VOC detections
were also lower than the LBCLpar;. Dichloromethane was detected in the following 15 soil

samples at concentrations in excess of the 0.001 mg/kg LBCLpari:

Depth Date Concentration
Sample ID (ft bgs) Collected (mg/kg)
MC1-J03 0 6/26/2008 0.0046
MCI1-AV38 11 6/24/2008 0.0059
MC1-AW39 12 6/24/2008 0.0067
MCl1-J11 0 6/24/2008 0.0075
MCI-J11 4 6/24/2008 0.0082
MCI1-J11 14 6/24/2008 0.0083
MCI1-AV37 11 6/24/2008 0.009
MC1-AV37 0 6/24/2008 0.0091
MC1-J09 0 6/24/2008 0.0093
MCI-AW38 0 6/24/2008 0.011
MC1-J09 10 6/24/2008 0.011
MCI-AW38 12 6/24/2008 0.011
MC1-AW39 0 6/24/2008 0.012
MCI1-AV38 0 6/24/2008 0.016
MC1-AV38 0 6/24/2008 0.019

The standard reporting limits were lower than the BCL and LBCLpar;, and concentrations in

excess of these screening levels, if present, would have been reported.
Semi-Volatile Organic Compounds

SVOCs were analyzed for in 107 Site soil samples (52 surface and 55 subsurface samples;
Table B-10). As seen in Table 4 and Table B-10, SVOCs were not routinely detected. Only two
SVOCs were detected: benzyl butyl phthalate (1 detection) and bis(2-ethylhexyl)phthalate (3
detections). All four detections were lower than the BCL and the LBCLpag;. For SVOC non-
detects, the standard reporting limits were lower than the BCL, except for dichloromethyl ether,

which routinely had reporting limits higher than the BCL. With the exception of this compound,
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concentrations in excess of the BCL, if present, would have been reported for SVOCs. For
several other SVOCs the reporting limits are higher than the LBCLpar;, and it is unknown
whether these constituents are present in those samples at concentrations in excess of the

LBCLpari. The analytes with reporting limits routinely higher than the LBCLpag) are as follows:

o 2.2°-/4,4°-Dichlorobenzil e (Carbazole

e 2.4 6-Trichlorophenol e Hexachloroethane

¢ 2 .4-Dinitrophenol e Isophorone

e 2 4-Dinitrotoluene e Nitrobenzene

e 2,6-Dinitrotoluene e n-Nitrosodi-n-propylamine
e 3.3’-Dichlorobenzidine e p-Chloroaniline

e bis(2-chloroethyl)ether e Pentachlorophenol

Dioxins and Furans

For dioxins/furans, as discussed in Section 1.1, the USEPA TEQ procedure, developed to
describe the cumulative toxicity of these compounds, is used. Dioxins and furans were analyzed
for in 71 Site soil samples (54 surface and 17 subsurface samples; Table B-3). All of the
individual dioxins and furans congeners analyzed were reported as detections in at least one
sample. None of the samples analyzed had calculated TCDD TEQ concentrations in excess of
the NDEP BCL of 50 ppt. LBCLpar; values have not been established for dioxin/furans; thus the
potential for impacts to groundwater quality due to their presence could not be assessed by

comparisons to these levels.
Polychlorinated Biphenyls

PCBs were analyzed for in 74 Site soil samples (Aroclors and/or individual congeners) (54
surface, 20 subsurface; Table B—8).20 Aroclors were not detected in any of these samples; the
majority of the congeners were detected in at least one sample. The reporting limits for Aroclors

analyzed were lower than the BCL; thus concentrations in excess of the BCL, if present, would

2% Most of the 74 samples (60 samples) were analyzed for both Aroclors and PCBs. However, a subset was analyzed
for Aroclors only (3 samples), and a subset was analyzed for PCBs only (11 samples). For this reason, the individual
counts on Table 4 range from 63 to 71 samples (Table 4 does not include samples within remediated areas).
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have been reported. LBCLpar; values have not been established for Aroclors or individual
congeners. BCL values have not been established for individual congeners. PCB congeners are
included in the calculation of the TCDD TEQ, and are evaluated in this manner, not on an

individual congener basis.
Polynuclear Aromatic Hydrocarbons

PAHs were analyzed for in 107 Site soil samples (52 surface, 55 subsurface; Table B-7); none
were detected. The standard PAH reporting limits were lower than the BCL and the LBCLpari;

thus concentrations in excess of these comparison levels, if present, would have been reported.
Aldehydes

Aldehydes were analyzed for in 104 Site soil samples (49 surface and 55 subsurface samples;
Table B-2). Acetaldehyde and formaldehyde were the only detections (in 38 percent and 65
percent of the samples, respectively). None of the detections exceeded the BCL. The reporting
limits were lower than the BCL; thus concentrations in excess of the BCL, if present, would have

been reported. LBCLpar; values have not been established for these compounds.
Radionuclides

Radionuclides were detected in all 109 of the Site soil samples analyzed (54 surface and 55
subsurface soil samples; Table B-9). Exceedances of comparison levels for radionuclides are
only shown in Table 4 for the eight radionuclides currently included in the project analyte list
(radium-226, radium-228, thorium-228, thorium-230, thorium-232, uranium-233/234, uranium-
235/236, and uranium-238). Of those detections greater than comparison levels, most are lower
than the maximum background activity, as shown in Table 4. Detections higher than comparison

levels and background are summarized below for each radionuclide:

e All of the reported Radium-226 detections were higher than the BCL and LBCLpar; (0.0071
picoCuries per gram [pCi/g] and 0.016 pCi/g, respectively). However, only two of those
detections were higher than the 2.75 pCi/g maximum background activity: a surface soil
sample collected from MC1-AW36 (3.11 pCi/g) and a sample collected from 13 feet bgs at
MCI-AX39 (2.81 pCi/g).

e All of the reported Radium-228 detections were higher than the BCL and LBCLpar
(0.013 pCi/g and 0.016 pCi/g, respectively). However, only two of the detections were higher
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than the 2.86 pCi/g maximum background activity: a sample collected from 8§ feet bgs at
MCI1-J07 (3.12 pCi/g) and a surface soil sample collected at MC3-J46 (3.02 pCi/g).

e 48 of the Uranium-235/236 detections were higher than the 0.11 pCi/g BCL However, only
three of the detections were higher than the 0.241 pCi/g maximum background activity: a
surface soil sample collected at MC1-AY38 (0.281 pCi/g); a sample collected at 3 feet bgs at
MCI1-AZ36 (0.247 pCi/g, qualified as a non-detect); and a sample collected from 14 feet bgs
at MC1-J19 (1 pCi/g, qualified as a non-detect). An LBCLpar; has not been established for

this constituent.

As presented in NDEP guidance (NDEP 2009a), as part of the process used to evaluate
radionuclide data for the BMI Common Arecas, BRC assessed whether radionuclides are in
secular equilibrium. The data indicate that secular equilibrium has been broadly attained at the
Site. Specifically, the mean radioactivities for the Thorium-232 decay chain (i.e., thorium-232,
radium-228, and thorium-228) are comparable (1.4 pCi/g, 1.6 pCi/g, and 1.7 pCi/g, respectively).
Similarly, the mean values for the uranium-238 decay chain (uranium-238, uranium-233/234,
thorium-230, and radium-226) are also comparable, ranging from 1 pCi/g to 1.2 pCi/g. All of the
mean values are lower than their respective maximum background activity levels. A quantitative

evaluation of secular equilibrium is presented in Section 6.1.
Summary of Soil Exceedances

As summarized above and in the associated data tables (Table 4 and Appendix B), limited BCL
and LBCLpar; exceedances are currently observed in Site soils. The following constituents were

reported at concentrations higher than the BCL and the maximum background concentration

(where applicable):
e  Manganese (1 sample) e  Vanadium (1 sample)
e  Thallium (1 sample) e Radionuclides (7 samples)

The following constituents were reported at concentrations higher than the LBCLpar; and the

maximum background concentration (where applicable):

e Antimony (1 sample) e  Molybdenum (1 sample)

e  Barium (7 samples) e Nickel (16 samples)

e  Total chromium (11 samples) e  Thallium (3 samples)
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e  Hexavalent chromium (4 samples) e  Vanadium (1 sample)
e  Copper (2 samples) e  beta-BHC (7 samples)
e  Magnesium (1 sample) e  Dichloromethane (15 samples)
e  Manganese (1 sample) e Radionuclides (7 samples)

The limited number of BCL and LBCLpar; exceedances indicates that there is a relatively low
likelihood of adverse impacts to human health and the environment due to residual chemical
concentrations in Site soils. Consistent with the methodology in the NDEP-approved BRC
Closure Plan (BRC, ERM, and DBS&A 2007; Section 9 revised in March 2010), an HHRA was
conducted to further evaluate this possibility, as discussed in subsequent sections of this report.
In addition, using the SESOIL and VLEACH unsaturated zone leaching models, BRC evaluated
the potential impacts to groundwater quality due to residual chemical concentrations, as

summarized in Section 9.

One observation from the data review was the presence of two areas where cobalt and vanadium
results were generally greater than other results for these two metals throughout the remainder of
the Site. The cobalt area was in pond PUC-2, while the vanadium area was in pond PUA-3.
Therefore, these two areas were considered separately for subsequent evaluations in the HHRA,

for these two metals. That is, three ‘exposure areas’ are considered:

1. Pond PUC-2, using cobalt data for just this pond area, and Site-wide data for all other

analytes;

2. Pond PUA-3, using vanadium data for just this pond area, and Site-wide data for all other

analytes; and

3. “Site-wide” exposures using all data except pond PUC-2 data for cobalt, and all data except

pond PUA-3 data for vanadium, and Site-wide data for all other analytes.

3.6 SURFACE FLUX SAMPLING

Concurrent with the confirmation soil sampling, BRC implemented surface flux sampling across
the Site. This sampling conformed to the most recent NDEP-approved version of SOP-16 (BRC,
ERM and MWH 2009). The sampling procedure for the effort included the USEPA surface
emission isolation flux chamber (flux chamber) and static chamber sampling to support an air

pathway analysis for the Site.
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Although radon samples were collected, they are not included in this HHRA. BRC recently
submitted a technical memorandum to NDEP, in which the results of recent radon testing
performed in groundwater and indoor air samples were presented. Based on the findings of this
memorandum, NDEP concluded that HHRAs for Eastside property sub-areas do not need to
evaluate the pathway of radon migration from groundwater to indoor air for sub-areas with a
separation distance of at least 15 feet between any current or future building structure base and
the high water table (letter dated November 9, 2010 from Greg Lovato, NDEP to Mark Paris,
BRC). Based on this conclusion and given the depth to groundwater at the Site is at least 45 feet
bgs, the intrusion of radon into indoor air is not evaluated in the HHRA for this Site.
Furthermore, as discussed in Section 6.1, other radionuclides are consistent with background
levels, which indicates that radon should also be consistent with background, naturally-occurring

levels in soil.

The flux chamber sample collection rationale was based on the project goal of obtaining a
representative dataset of air emissions per sub-area. Flux chamber samples were collected from
the initial 20 biased sample locations and one random location, including three field duplicates,
for a total of 24 samples (Figure 11). Because the biased samples were collected primarily from
the pond areas, which are primarily in the southern portion of the Site, and because the
shallowest groundwater at the Site is in the northern portion of the Site, an additional flux
chamber sample was collected in the north part of the Site, at random sample location
MCI1-BA36 (see Figure 11). A higher density of sample collection for VOCs was not considered
warranted given that sample collection was post-remediation and groundwater beneath the Site is

greater than 45 feet bgs (see Figure 2).

Two of the samples (i.e., those associated with MC1-J03 and -J06) were inadvertently destroyed
by the laboratory before they could be analyzed, resulting in VOC flux data for 22 samples.”’
This density of sample collection is considered adequate for sub-area characterization given: the
biased nature of the sample locations, the size of the sub-area, and the number of sample
locations suggested by the USEPA (1986) in the flux chamber User’s Guide for assessing zones

of homogeneous Site properties.

The analyte list for soil vapor flux samples is comprised of the list provided in the most recent
NDEP-approved version of SOP-16 (BRC, ERM and MWH 2008). This analyte list is provided

2l BRC determined that these two samples were not essential for the purposes of the risk assessment because of (1)
the location of MC1-J03 on a berm on the edge of the former pond area; and (2) the proximity of MCI1-J06 to
location MC1-J13 which was also being sampled. Therefore, these two locations were not re-sampled.
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in Table 5, and consists of the full EPA Method TO-15 full scan, plus SIM analyses for a subset
of the analytes. The analytical results are summarized in Table B-12 (Appendix B), and the
principal investigator report of findings, which includes descriptions of sampling procedures, is
provided in Appendix D (included on the report CD in Appendix B).?> A data summary for the

flux chamber sample results is provided in Table 6.

As seen in Tables 6 and B-12, more than 40 organic constituents were detected in at least one
flux sample. The most commonly detected constituents were acetone, carbon tetrachloride,
chloroform, and n-heptane, which were detected in more than 95 percent of the samples. Nearly
all of the detections were qualified with “J” flags, indicating the reported concentrations were
estimated (i.e., lower than the reporting limit). All of the detections were lower than 1 pg/m?

min™' with the exception of a single acetone detection of 1.6 pg/m* min™' (location MC1-J19).

As discussed in Section 4, all data have been validated. The HHRA surface flux dataset for the
Mohawk sub-area is included as Appendix D to the HHRA (found on the CD provided in
Appendix B). Surface flux sample locations, including the two not analyzed, are shown on

Figure 11.

*2 Note that this report was prepared prior to data validation, therefore, data qualifiers and detection frequencies may
differ than those in the remainder of this report.
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4.0 DATA EVALUATION

This Section describes the procedures used to evaluate the acceptability of data for use in the risk
assessment. Overall quality of sample results is a function of proper sample management.
Management of samples began at the time of collection and continued throughout the analysis
process. SOPs were followed to ensure that samples were collected and managed properly and

consistently and to optimize the likelihood that the resultant data are valid and representative.

The primary objective of the data review and usability evaluation was to identify appropriate
data for use in the HHRA. The analytical data were reviewed for applicability and usability
following procedures in the Guidance for Data Usability in Risk Assessment (Part A) (USEPA
1992a) and USEPA (1989) and NDEP’s Data Usability Guidance for the BMI Complex and
Common Areas (NDEP 2008b). A quality assurance/quality control (QA/QC) review of the
analytical results was conducted during the sampling events. According to the USEPA Data
Usability Guidance, there are six principal evaluation criteria by which data are judged for

usability in risk assessment. The six criteria are:

e reports to risk assessor (availability of information associated with Site data)
e documentation;

e data sources;

e analytical methods and detection limits;

e data review; and

data quality indicators (DQIs), including precision, accuracy, representativeness,

comparability, and completeness.

A summary of these six criteria for determining data usability is provided below. In addition to
the six principal evaluation criteria, NDEP’s Data Usability Guidance includes a step for data
usability analysis, which is discussed after these six USEPA evaluation criteria. Data usability
evaluation tables are provided electronically in Appendix E (included on the report CD in
Appendix B).
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41 CRITERION | - REPORTS TO RISK ASSESSOR (AVAILABILITY OF
INFORMATION ASSOCIATED WITH SITE DATA)

The usability analysis of the site characterization data requires the availability of sufficient data
for review. The required information is available from documentation associated with the Site
data and data collection efforts. Data have been validated per the NDEP-approved Data
Validation Summary Report, Mohawk Sub-Area Soil Investigation, May-July 2008 (Dataset 52)
(BRC and ERM 2008), the NDEP-approved Data Validation Summary Report, Mohawk Sub-
Area 1% Round Confirmation Soil Investigation — June 2008, October 2008, November 2008, and
January 2009 (Dataset 52a) (BRC and ERM 2009c¢), and the NDEP-approved Data Validation
Summary Report, Mohawk Sub-Area 2™ and 3™ Round Confirmation Soil Investigations — April
and June 2009 (Dataset 52b) (BRC and ERM 2009d). These reports are provided electronically
in Appendix F (included on the report CD in Appendix B). The following lists the information

sources and the availability of such information for the data usability process:

e A Site description provided in this report and the NDEP-approved SAPs identifies the
location and features of the Site, the characteristics of the vicinity, and contaminant transport

mechanisms.
e A site map with sample locations is provided on Figure 11.
e Sampling design and procedures were provided in the NDEP-approved SAPs.

e Analytical methods and sample quantitation limits (SQLs) are provided in the dataset file
included on the report CD in Appendix B.

e A complete dataset is provided in the dataset file included on the report CD in Appendix B.

e A narrative of qualified data is provided with each analytical data package, the laboratory
provided a narrative of QA/QC procedures and results. These narratives are included as part
of the DVSRs (BRC and ERM 2008, 2009¢,d).

e QC results are provided by the laboratory, including blanks, replicates, and spikes. The
laboratory QC results are included as part of the DVSRs (BRC and ERM 2008, 2009¢,d).

e Data flags used by the laboratory were defined adequately.

e Electronic files containing the raw data made available by the laboratory are included as part
of the DVSRs (BRC and ERM 2008, 2009¢,d).
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4.2 CRITERION Il -DOCUMENTATION REVIEW

The objective of the documentation review is to confirm that the analytical results provided are
associated with a specific sample location and collection procedure, using available
documentation. For the purposes of this data usability analysis, the chain-of-custody forms
prepared in the field were reviewed and compared to the analytical data results provided by the
laboratory to ensure completeness of the dataset as discussed in the DVSRs (BRC and ERM
2008, 2009c,d). Based on the documentation review, all samples analyzed by the laboratory were
correlated to the correct geographic location at the Site and are shown on Figure 11. The samples
were collected in accordance with the SAP and RAWPs (BRC 2008a,b, 2009a,b), the SOPs
developed for the BMI Common Areas as provided in the FSSOP (BRC, ERM and MWH 2009).
Field procedures included documentation of sample times, dates and locations, other sample
specific information such as sample depth were also recorded. Information from field forms

generated during sample collection activities was imported into the project database.

Measurement of asbestos was conducted consistent with NDEP’s Technical Guidance for the
Calculation of Asbestos-Related Risk in Soils (2009¢). The analytical data were reported in a
format that provides adequate information for evaluation, including appropriate quality control
measures and acceptance criteria. Each laboratory report describes the analytical method used,
provides results on a sample by sample basis along with sample specific SQLs, and provides the
results of appropriate quality control samples such as laboratory control spike samples, sample
surrogates and internal standards, and matrix spike samples. All laboratory reports, except for
asbestos, provided the documentation required by USEPA’s Contract Laboratory Program
(USEPA 2003a, 2004b,c) which includes chain of custody records, calibration data, QC results
for blanks, duplicates, and spike samples from the field and laboratory, and all supporting raw
data generated during sample analysis. Reported sample analysis results were imported into the
project database. The recommended method for providing asbestos data which are useful for risk
assessment purposes was performed by EMSL Analytical Inc in Westmont, New Jersey. This
laboratory is not currently certified in the State of Nevada, but has California and national

accreditation for asbestos analysis.
4.3 CRITERION Ill - DATA SOURCES

The review of data sources is performed to determine whether the analytical techniques used in
the site characterization process are appropriate for risk assessment purposes. The data collection
activities were developed to characterize a broad spectrum of chemicals potentially present on

the Site, including asbestos, aldehydes, general chemistry/ions, VOCs, SVOCs, metals,
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dioxins/furans, PAHs, organochlorine pesticides, radionuclides, and PCBs. As discussed above
in the Section 2.3, historical data collected from the Site are not evaluated further in this data

review, or the HHRA. Figure 11 demonstrates that samples were collected over the entire Site.

The State of Nevada is in the process of certifying the laboratories used to generate the analytical
data. As such, standards of practice in these laboratories follow the quality program developed
by the Nevada Revised Statutes (NRS) and are within the guidelines of the analytical
methodologies established by the USEPA. Based on the review of the available information, the
data sources for chemical and physical parameter measurements are adequate for use in a risk

assessment.
44 CRITERION IV -ANALYTICAL METHODS AND DETECTION LIMITS

In addition to the appropriateness of the analytical techniques evaluated as part of Criterion III, it
is necessary to evaluate whether the detection limits are low enough to allow adequate
characterization of risks. At a minimum, this data usability criterion can be met through the
determination that routine USEPA reference analytical methods were used in analyzing samples
collected from the Site. The USEPA methods that were used in conducting the laboratory
analysis of soil samples are identified in the dataset file included on the report CD in
Appendix B. Each of the identified USEPA methods is considered the most appropriate method
for the respective constituent class and each was approved by NDEP as part of the SAP and
RAWPs (BRC 2008a,b, 2009a,b). As recommended by NDEP’s guidance on Detection Limits
and Data Reporting (NDEP 2008c) the laboratory reported SQL was used in evaluating

detection limits.

Laboratory SQLs were based on those outlined in the reference method, the SAPs (BRC
2008a,b), and the project QAPP (BRC and ERM 2009a). In accordance with respective
laboratory SOPs, the analytical processes included performing instrument calibration, laboratory
method blanks, and other verification standards used to ensure quality control during the

analyses of collected samples.

The range of SQLs achieved in field samples was compared to NDEP BCLs (NDEP 2010a). Of
the standard analytes, only two chemicals had SQLs that exceeded their respective BCLs, n-
nitrosodi-n-propylamine in five of 107 samples, and dichloromethyl ether. Dichloromethyl ether
was included in the SVOC analyses for only five samples. Several chemicals had SQLs above

the LBCLs; however, given the discussion provided in Section 9, migration of chemicals at the
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Site to groundwater is considered unlikely. Therefore, the SQLs are considered adequate for risk

assessment purposes.

As discussed in the 2008 Supplemental Shallow Soil Background Report (BRC and ERM
2009b), there are differences in SQLs among datasets which may affect data comparability for
datasets comprised primarily of non-detected values. For these datasets, left-censored data can
result in difficulties in differentiating whether datasets are actually different or merely an artifact

of detection limits.
45 CRITERIONYV -DATA REVIEW

The data review portion of the data usability process focuses primarily on the quality of the
analytical data received from the laboratory. Soil and surface flux data were subject to data
validation. DVSRs were prepared as separate deliverables (BRC and ERM 2008, 2009c,d). The
analytical data were validated according to the internal procedures using the principles of
USEPA National Functional Guidelines (USEPA 1999, 2004d, 2005a, 2008) and were designed
to ensure completeness and adequacy of the dataset. Additionally, DVSRs 52a and 52b were
issued utilizing NDEP’s two Supplemental Guidance on Data Validation documents (NDEP
2009b,c). Any analytical errors and/or limitations in the data have been addressed and an
explanation for data qualification provided in the respective data tables. The results of ERM’s

data review for these issues are presented in the DVSRs and are summarized below.

Original Appendix E Data Usability Evaluation tables (as per Version 2.0 of the report) included
all data points identified in the DVSRs that could potentially be of interest for data usability
(e.g., all instances of blank contamination, out-of-laboratory limits, etc). These original tables (of
data points potentially requiring analysis by the risk assessor as to usability) were reduced in a

series of steps as follows:

e J+ flagged data and blank contamination data points were deemed usable and were removed
from the table (i.e., required no further assessment as to usability) as these issues would lead

to potential overestimation of risk;

e Data points noting “sample location was removed” were removed as these data points do not

represent current conditions (data were not used in the HHRA);

e Data points with U or UJ flags, listed in the original table due to calibration violation, low

recovery, etc, were deemed usable and removed from the table (i.e., required no further
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evaluation) if the values were less than the BCL (in almost all cases, values were
considerably less than the BCL);

e Detected data listed in the original table due to calibration violation, low recovery, etc, were
deemed usable and removed from the table (i.e., required no further evaluation) if the values

were less than the BCL(in almost all cases, values were considerably less than the BCL) ;

¢ Remaining data points were retained in the current Appendix E tables and include a point-by-

point description of the usability decision.
4.6 CRITERION VI -DATA QUALITY INDICATORS

DQIs are used to verify that sampling and analytical systems used in support of project activities
are in control and the quality of the data generated for this project is appropriate for making
decisions affecting future activities. The DQIs address the field and analytical data quality
aspects as they affect uncertainties in the data collected for site characterization and risk assess-
ment. The DQIs include precision, accuracy, representativeness, comparability, and complete-
ness (PARCC). The project QAPP provides the definitions and specific criteria for assessing
DQIs using field and laboratory QC samples and is the basis for determining the overall quality
of the dataset. Data validation activities included the evaluation of PARCC parameters, and all
data not meeting the established PARCC criteria were qualified during the validation process
using the guidelines presented in the National Functional Guidelines for Laboratory Data
Review, Organics and Inorganics and Dioxin/Furans (USEPA 1999, 2004d, 2005a, 2008).

Precision is a measure of the degree of agreement between replicate measurements of the same
source or sample. Precision is expressed by relative percent difference (RPD) between replicate
measurements. Replicate measurements can be made on the same sample or on two samples
from the same source. Precision is generally assessed using a subset of the measurements made.
The precision of the data was evaluated using several laboratory QA/QC procedures. Based on
ERM’s review of the results of these procedures, the general level of precision for the Mohawk
Sub-Area data and the background data (BRC and ERM 2009b) does not appear to limit the

usability of a particular analyte, sample, method, or dataset as a whole.

Accuracy measures the level of bias that an analytical method or measurement exhibits. To
measure accuracy, a standard or reference material containing a known concentration is analyzed
or measured and the result is compared to the known value. Several QC parameters are used to

evaluate the accuracy of reported analytical results:
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e Holding times and sample temperatures;

e Laboratory control sample (LCS) percent recovery;

e Matrix spike/matrix spike duplicate (MS/MSD) percent recovery;
e Spike sample recovery (inorganics);

e Surrogate spike recovery (organics);

e Tracer recovery (radionuclides); and

e Blank sample results.

Detailed discussions of and tables with specific exceedances, with respect to precision and
accuracy, are provided in the NDEP-approved DVSRs (BRC and ERM 2008, 2009¢,d) and data
qualified as a result of this evaluation are presented with qualifiers in the data usability tables in
Appendix E (included on the report CD in Appendix B). All samples were received at the
laboratory in an acceptable condition within the temperature limits and with preservative where
applicable with the exception of three samples (MC1-J243, MC1-J24, and Rinsatel) analyzed
under DVSR 52a. These samples, for formaldehyde and acetaldehyde analysis, were received at
the laboratory at 19°C exceeding the required temperatures range of 4°+ 2° Celsius (C). These
data were qualified as potentially biased low. After comparison with blank levels, all results were

censored and qualified as non-detects with a final qualifier of UJ.

A review of metal results qualified due to blank contamination uncovered that perhaps a larger
than normal number of findings in blanks. Laboratory Data Consultants (LDC) observed a higher
number of incidents of blank contamination during the course of the Mohawk event (July 2008
and re-sampling events April 2009) and qualified the data according to SOP-40 (BRC, ERM and
MWH 2009). Based on the data review, LDC noted that most of the blank contamination
occurred mainly with metals analyses performed by an older Perkin Elmer instrument at
TestAmerica’s St. Louis, MO laboratory. TestAmerica purchased a newer Agilent instrument
and began using this instrument in July/August 2009, for 50 percent of the projects, thus
reducing the blank contamination incidents. LDC confirmed there were fewer blank
contamination findings after TestAmerica switched over to the new instrument. BRC requested
the QA department at TestAmerica to review blank contaminations for this instrument, but did
not find any significant change in method blank findings above the PQL. TestAmerica does not

have a database query to cover calibration blank findings, but a review of non-conformance
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memos did not give a definitive pattern. The QA department indicated that the new instrument is
more sensitive and cleaner (because it is new). Since the MDLs are not instrument-specific and
are set as the highest value among all of the instruments, this may be the reason fewer blank hits
have been shown with the new instrument. It is not known whether this has led to an over or
underestimation of risk; however, this issue primarily affects metals with detection limits well
below their respective NDEP BCL for residential soil (for example, antimony [highest non-
detect value is 2.8 mg/kg versus BCL of 31 mg/kg], boron [highest non-detect value is 52.1
mg/kg versus BCL of 15,600 mg/kg], cadmium [highest non-detect value is 0.26 mg/kg versus
BCL of 39 mg/kg], molybdenum [highest non-detect value is 2.9 mg/kg versus BCL of 390
mg/kg], and tungsten [highest non-detect value is 2.7 mg/kg versus BCL of 590 mg/kg]).

Therefore, this issue likely has negligible effect on the calculated risk estimates.

As mentioned in Section 4.5.2, 13 niobium results and five perchlorate results were rejected due
to very low MS/MSD recoveries and one vinyl acetate result was rejected due to zero MS/MSD
recoveries. Additionally, the isotopic uranium (uranium-233/234, uranium-235/236, and
uranium-238) results for sample MCI1-J09-0 were rejected by the laboratory due to an
exceedance in the standard deviation of the results. The laboratory later re-analyzed the sample
within holding time. Data review included evaluation of calibration violations, tracer recoveries,
blank contamination, spike and surrogate recoveries as well as replicate precision. These results

were censored at the sample value so that comparison with background values was appropriate.

Representativeness is the degree to which data accurately and precisely represent a characteristic
of the population at a sampling point or an environmental condition (USEPA 2002a). There is no
standard method or formula for evaluating representativeness, which is a qualitative term.
Representativeness is achieved through selection of sampling locations that are appropriate
relative to the objective of the specific sampling task, and by collection of an adequate number of
samples from the relevant types of locations. The sampling locations at the Site were based on
both systematic sampling with random point placement within each grid cell, as well as focused
samples collected from specific areas to further investigate potential areas. The samples were
analyzed for a broad spectrum of chemical classes across the Site. Samples were delivered to the
laboratory in coolers with ice to minimize the loss of analytes. At times the samples were
analyzed beyond the holding time. Sample specific results are discussed in the DVSRs. A
discussion of representativeness for the background dataset is provided in the Supplemental
Shallow Soil Summary Report, BMI Common Areas (Eastside) (BRC and ERM 2009b).
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Completeness is commonly expressed as a percentage of measurements that are valid and usable
relative to the total number of measurements made. Analytical completeness is a measure of the
number of overall accepted analytical results, including estimated values, compared to the total
number of analytical results requested on samples submitted for analysis after review of the
analytical data. Some of the data were eliminated due to data usability concerns. The percent
completeness for the Site is 99.93 percent and includes the flux chamber data. The percent
completeness for the soil only dataset is 99.92 percent. The percent completeness in the
background dataset is 100 percent (BRC and ERM 2009b).

Comparability is a qualitative characteristic expressing the confidence with which one dataset
can be compared with another. The desire for comparability is the basis for specifying the
analytical methods; these methods are generally consistent with those used in previous
investigations of the Site. The comparability goal is achieved through using standard techniques
to collect and analyze representative samples and reporting analytical results in appropriate units.
The ranges of detected sample results from the current investigation are generally comparable to
recent results at the Eastside (for example, the Parcel 4B sub-area), as well as the site
background datasets (see Section 5.1). There are differences in SQLs among datasets which may
affect data comparability for datasets comprised primarily of non-detected values. An example of
the differences in SQLs at the site and in background for several analytes with low detection

frequency is shown in the following table.

Background Background Site Site
Analyte Min SQL Max SQL Min SQL Max SQL?
Antimony 0.126 0.126 0.063 0.315
Boron 6.6 6.6 2.99 16.5
Lithium 3.657 14.628 3.285 13.14
Mercury 0.00668 0.00668 0.005 0.0115
Thallium 0.3 0.3 0.105 0.75

All results in units of mg/kg.

Boxplots for the background and site datasets are included in Appendix G. For these datasets,
left-censored data can result in difficulties in differentiating whether datasets are actually
different or merely an artifact of detection limits. Note that for constituents with SQLs that meet

project limit requirements, comparisons between Site and background may be less important as

» The SQLs reported here may differ from the detection limits reported elsewhere (e.g. background comparisons).
Detection limits may be raised due to blank contamination.
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these left-censored data are likely to indicate conditions that pose an “acceptable” risk and

further evaluation is not necessary.
4.7 DATA ANALYSIS

The dataset used for the HHRA is summarized in tabular format in Table 4 and in graphical
format in the box plots and probability plots provided in Appendix G. As discussed in Section
4.5, the data validation process resulted in numerous sample results being qualified as estimated,
and a few results being rejected. Sample results qualified as estimated are likely to be
quantitatively biased to some degree; estimated analytical results are used in the HHRA. Data
qualified as anomalous, as defined in the DVSRs, refers to data that were qualified (“U”) due to
blank contamination, and are used in the HHRA. These data usability decisions follow the
guidelines provided in the Guidance for Data Usability in Risk Assessment (Part A) (USEPA
1992a).

For the HHRA, all soil data associated with post-remediation conditions that were not rejected
during data validation, replaced by re-analysis results, or removed during a soil removal action
were included. Data were often qualified as estimated due to recoveries being outside the
acceptance criteria. In cases where the recoveries were higher than the acceptance criteria, the
results have the potential of being similarly biased high and using these data in the risk
assessment could result in risks being calculated that are higher than would be associated with
actual Site conditions. Of more concern for the HHRA is underestimation of risk, which could be
associated with the use of data that are biased low. Results associated with the following QA/QC
issues could lead to results that are biased low, and were subjected to further scrutiny during the

data usability evaluation:

o Results associated with holding time exceedances;

o Results associated with calibration violations indicating a low bias;

. Results associated with MS/MSD recoveries below acceptance criteria; and/or

o Results associated with surrogate percent recoveries below laboratory control limits.

Such data, which are listed above in Section 4.5, were evaluated during the data usability process
to determine whether it was appropriate to use them in the risk assessment. With the exception of
the rejected data points, the data usability determined that the estimated results listed in

Section 4.5 were appropriate for use in the risk assessment, as discussed below.
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4.7.1 Holding Time Exceedences

There is a potential for analyte loss if the holding time for a sample is exceeded. For the Site,
holding times were exceeded in 55 samples for aldehyde analysis. All of the samples were
qualified as estimated. Since over one-half of the aldehyde analyses had holding times in
exceedance, there is a potential for a low bias to the aldehyde dataset although this does not
affect the results of the HHRA (see Appendix E).

4.7.2 Calibration Violations Indicating a Low Bias

Calibration violations indicating a low bias occur when either the initial or continuing calibration
compound is recovered with a lower than expected response. The tables provided in Appendix E
(included on the report CD in Appendix B) indicate which data are qualified with a low bias due

to calibration violations. The analytes qualified include:

e Methoxychlor e Dichloroacetaldehyde

e 1.4-Dioxane e Total Organic Carbon

¢ 3-Nitroaniline e 1,2,3-Trichloropropane (flux)
e Acenaphthene e DBCP (flux)

e Benzo(a)anthracene e 1,2-Dibromoethane (flux)

e Benzo(a)pyrene e 1,2-Dichloropropane (flux)

e Benzo(g,h,i)perylene e CFC-12 (flux)

e (arbazole e Chlorodibromomethane (flux)
e Chrysene e Cymene (flux)

e Dibenzo(a,h)anthracene e Tert-Butylbenzene (flux)

For the PAHs (acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzo(gh,i)perylene,
chrysene, and dibenzo(a,h)anthracene) and certain surface flux VOCs (1,2,3-trichloropropane,
1,2-dichloropropane, and CFC-12) approximately one-third of the samples were qualified as
estimated with a low bias. For flux VOCs, 1,2-dibromoethane and tert-butylbenzene, all of the
TO-15 results were biased low. The effect on the remainder of the analytes is limited. The
dataset for the named PAHs and flux VOCs may be biased low. The confidence in the flux
VOC:s results is bolstered by the fact that the qualified data are limited to either the TO-15 or
TO-15 SIM analysis for a single analyte, not both. It should be noted that the results for these

samples were well below risk-based concentrations (e.g., BCLs).
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4.7.3 MS/MSD or LCS/LCSD Recoveries Below Acceptance Criteria

During the data usability review, results associated with MS/MSD and/or LCS/LCSD recoveries
that were only slightly lower than the 75 percent lower acceptance limit (i.e., 50 to 75 percent
recoveries for metals) were accepted as usable without further evaluation. Samples with lower
percent recoveries (i.e., recoveries lower than 50 percent) were reviewed more closely to assess
whether it was appropriate to use them in the risk assessment. With the exception of the rejected
data discussed in Section 4.5, the data qualified on the basis of MS/MSD recoveries lower than
50 percent were found acceptable for use in the risk assessment because the LCS/LCSD
recoveries for those samples were within the acceptable ranges. Additionally, the results for
these samples were well below risk-based concentrations (e.g., BCLs). The few sample results
that were rejected do not pose a significant data gap because there are an adequate number of
other niobium, perchlorate, and vinyl acetate results associated with other Site samples, which

were used in the risk assessment.
4.7.4 Surrogate Percent Recoveries Below Laboratory Control Limit

Eight samples were identified with low surrogate recoveries during the data usability review.
Seven of the samples were from the aldehyde (EPA 8270 Modified) analysis and one from
surface flux (TO-15 SIM) analysis. Surrogate recovery exceedances are often an indication of
sample-specific matrix effects. The flux sample was analyzed using both TO-15 and TO-15 SIM
methods. SIM is a technique employed to provide data with lower SQLs and typically reduces
matrix interferences. Only the TO-15 SIM result displayed low surrogate recoveries. The
laboratory did not re-run a dilution of this sample to minimize matrix effects because a dilution
would bring the SQLs to levels similar to the TO-15 scan, lessening the usefulness of the SIM
results. Since there were seven aldehyde samples with low surrogate recoveries, there was likely
a matrix effect, however, it was not severe enough to result in a rejection of the data (i.e.
recovery less than 10 percent). Additionally, the seven samples represent less than one-tenth of
the aldehyde dataset and are not indicating a bias to a large portion of the dataset. Finally, the

results for these samples were well below risk-based concentrations (e.g., BCLs).
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5.0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The broad suite of analytes sampled for was the initial list of potential COPCs at the Site.
However, in order to ensure that a risk assessment focuses on those substances that contribute the
greatest to the overall risk (USEPA 1989); two procedures were used to eliminate the COPCs for

quantitative evaluation in the risk assessment:

e identification of chemicals with detected levels similar to background concentrations (where

applicable), and
¢ identification of chemicals that are infrequently detected at the Site.

Following USEPA guidance (1989), compounds reliably associated with Site activities based on
historical information were not eliminated from the risk assessment, even if the results of the
procedures given in this Section indicate that such elimination is possible. The procedures for
evaluating COPCs relative to background conditions and further selection of COPCs are

presented below.

5.1 EVALUATION OF CONCENTRATIONS RELATIVE TO BACKGROUND
CONDITIONS

Some chemicals at the Site, particularly metals and radionuclides, are known to be naturally-
occurring constituents of soils and groundwater. A risk assessment should consider the
contribution of background concentrations to overall Site risks, as differentiated from those
concentrations associated with historic Site operations or regional anthropogenic conditions.
Therefore, it is necessary to establish site-specific background conditions to support the risk

assessment.

The 2008 supplemental shallow soil background study was conducted for the purpose of
collecting and analyzing data for metals and radionuclides in background shallow soils that are
comparable to Site soils in geologic units not covered by the Background Shallow Soil Summary
Report (BRC/TIMET 2007) dataset collected in 2005. The supplemental background study was
primarily undertaken because background comparisons for arsenic have failed at both the
Mohawk and Parcel 4B sub-areas. However, there is no history of arsenic contamination at these
sites; therefore, some consideration has been given to the possibility that the eastern part of the
Site exhibits different background levels of arsenic and, potentially, other metals. The
supplemental shallow soil background sampling event specifically targeted the lithologic units

defined as “Pediment and fan deposits of the River Mountains” (Qr; and Qr;, respectively)
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depicted as being located in the eastern-most corner of the BMI Common Areas in the Nevada
Bureau of Mines and Geology (NBMG) Las Vegas SE Folio Geologic Map (1977) and the
Geologic Map of the Henderson Quadrangle, Nevada (NBMG 1980) (see Figure 12, Qr; and Qr;
labels). This part of the Site is close to the northern part of the River Mountains range.

As indicated in the 2008 Supplemental Shallow Soil Background Report (BRC and ERM 2009b;
approved by NDEP on September 17, 2009), “Based on sampling location characteristics,
information obtained from published documentation, site inspection, and sample collection, it is
reasonable to conclude that the background samples collected as part of this investigation reflect

shallow background soil conditions that may be used to support assessments of soils at the
Mohawk sub-area and Parcel 4B.”

The background sampling locations were selected because they exhibited the following

characteristics:

o They are off-Site locations, in relatively close proximity to the Site (across Lake Mead
Parkway, adjacent to the Site); however, they are upgradient and sufficiently distant from the

Site such that impacts from Site operations are not likely;

e They are upwind of the Site (wind direction plots indicate the predominant wind direction is
from the south and southwest) and are thus less likely to have been affected by aerial

deposition of wind-borne dusts or vapors from Site operations; and

e They are upslope of the Site and are thus unlikely to have been affected by overland surface-

water transport of potentially contaminated site soils.

Therefore, the 2008 supplemental shallow soil background dataset is considered representative of
site background conditions and is used in the HHRA for this Site.

Background comparisons were performed using the Quantile test, Slippage test, the t-test, and
the Wilcoxon Rank Sum test with Gehan modification. The computer statistical software
program, Guided Interactive Statistical Decision Tools (GiSdT"; Neptune and Company 2009),
was used to perform all background comparison statistics. A weight of evidence approach is
utilized to interpret the results of these analyses. If the detection frequency in both Site and

background datasets are greater than 40 percent then the following rationale is used for

** These units fall within the Mohawk sub-area and the eastern portion of Parcel 4B.
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evaluation: where one or two results fail, the remaining testing and statistical information
(boxplots, summary statistics) are reviewed to support decision making whether the chemical
should be considered consistent with background (as described by the rationale in the table
below); and where three or more statistical tests fail, the constituent is considered inconsistent
with background. If the detection frequency is less than 40 percent in either the background or

Site datasets, then the constituent is evaluated based on boxplots and summary statistics.

For samples with primary and field duplicate results, the Site sample and field duplicate are
treated as independent samples and both are included in all subsequent data analyses, regardless
of whether one or both are non-detect. This is considered appropriate because field duplicate
samples represent a discrete and unique measurement of soil chemical conditions proximal to
the primary sample (unlike split samples). The field duplicates were compared to the primary
sample during the course of data validation. Of the 13 duplicate pairs, all of them required some
qualification to a subset of the analytes. The variances were not out of the line with the variance
in results across the Site. Therefore, as distinct soil chemical measurements, they are treated as
unique samples in the analyses. As noted in Section 3.3, consistent with NDEP guidance
(NDEP 2008a), for samples that underwent re-analysis, the original sample result and re-analysis

result(s) were averaged, and the average value used.

The 2008 supplemental background dataset as a whole was compared to HHRA dataset as a
whole. The results of the background comparison evaluation are presented in Table 7, and

summarized below.

Greater than
Chemical Background? Basis
Aluminum NO Multiple tests

Low detection frequency; a single detection at the Site, however many

Antimony YES , . o
DLs were raised at Site due to blank contamination.
Arsenic NO Multiple tests
Barium NO Multiple tests
Beryllium YES A single test failed, however, multiple Site detections exceed the
background max.
Boron NO Low detection frequency; Site Max, Mean < Background Max, Mean
Cadmium NO Multiple tests
Calcium NO Multiple tests
Chromium (TO tal) YES Statistically similar to background; however, three high Site results were

re-analyzed and confirmed. Considered greater than background.

Chromium (VI) YES ND in background
Cobalt YES Statistically similar to background; h(.)wever, three high Site results were
re-analyzed and confirmed. Considered greater than background.

Copper NO Multiple tests

Iron NO Multiple tests

Lead NO Multiple tests
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Greater than
Chemical Background? Basis
Low detection frequency; Site mean, median < background mean, median.
Lithium NO Max at Site and background are similar; detection limit less than
residential BCL
Magnesium NO Multiple tests
Manganese NO Multiple tests
Mercury YES ND in background
Molyb denum YES Statistically similar to background, however, max detect is >6 times the
background max.
Nickel YES A single test failed, however, multiple Site detections exceed the
background max.
Niobium YES Multiple tests
Palladium NO Multiple tests
Phosphorus (as P) NO Multiple tests
Platinum NO ND in both Site and background datasets; no BCL established
Potassium NO Multiple tests
Selenium NO ND in both Site and backgr(?und fiatasets; detection limit less than
residential BCL
Silicon NO Multiple tests
Statistically similar to background, however, max detect is >2 times the
Silver YES background max with several Site detections exceeded the max
background.
Sodium NO Multiple tests
Strontium NO Multiple tests
Thallium YES Multiple tests
Tin YES Multiple tests
Titanium NO Multiple tests
Tungsten YES Multiple tests
Uranium NO Multiple tests
Vanadium YES Multiple tests
Zinc YES Statistically similar to background, however, max detect is >3 times the
background max.
Zirconium NO Multiple tests
Radium-226 NO Multiple tests
Radium-228 NO Multiple tests
Thorium-228 NO Multiple tests
Thorium-230 NO Multiple tests
Thorium-232 NO Multiple tests
Uranium-233/234 NO Multiple tests
Uranium-235/236 NO Low detection frequenc?/; resu}ts are Cf)mpar'al.)le.to background and other
radionuclides are in equilibrium.
Uranium-238 NO Multiple tests

In addition, in order to evaluate Site-wide concentrations of cobalt and vanadium outside their
respective exposure areas (pond PUC-2 for cobalt and pond PUA-3 for vanadium), background

comparisons were conducted for cobalt using all data except pond PUC-2 data, and for vanadium
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using all data except pond PUA-3 data.”> Results of these evaluations indicate that cobalt, outside
of pond PUC-2, are similar to background levels, while vanadium, outside of pond PUA-3,
exceed background levels. Therefore, cobalt is only included as a COPC for the pond PUC-2

exposure area. Vanadium is included as a COPC for a three exposure areas.

Cumulative probability plots and side-by-side boxplots*® were also prepared and are included in
Appendix G. These plots give a visual indication of the similarities between the Site and
background datasets. The results of this comparison indicate that levels of beryllium, total
chromium, hexavalent chromium, cobalt, mercury, nickel, niobium, thallium, tin, tungsten, and
vanadium exceed background levels. Due to the large number of sample data in both the Site and
background datasets, even small differences between the two are identified as statistically
significant. The metals identified above as greater than background are evaluated further in the
HHRA.

For radionuclides, secular equilibrium exists when the quantity of a radioactive isotope remains
constant because its production rate (due to the decay of a parent isotope) is equal to its decay
rate. In theory, if secular equilibrium exists, the parent isotope activity should be equivalent to
the activity of all daughter radionuclides. Pure secular equilibrium is not expected in
environmental samples because of the effect of natural chemical and physical processes.
However, approximate secular equilibrium is expected under background conditions (NDEP
2009a). Both the thorium-232 and uranium-238 chains were determined to be in approximate
secular equilibrium following equivalence testing outlined in NDEP’s Guidance for Evaluating
Secular Equilibrium at the BMI Complex and Common Areas February (NDEP 2009a). The

results of the equivalence testing for secular equilibrium are as follows:

Equivalence Test Secular Mean Proportion
Chain | Delta | p-value | Equilibrium? | Ra-226 | Th-230 | U-233/234 | U-238
U-238 0.1 0 Yes 0.2426 0.2626 0.2717 0.2232
Ra-228 | Th-228 Th-232
Th-232 | 01 | 0 Yes 0341 | 03629 | 0.2961

» Background comparisons were not conducted for cobalt within pond PUC-2 or for vanadium within pond PUA-3.
These metals were assumed to exceed background levels without statistical testing. Although it could be argued that
background comparisons should be performed for all metals for the three exposure arecas separately; data for the
other metals look the same across the Site, in which case they are all equally representative of any part of the Site
(see Section 6.1.1). It is only cobalt and vanadium for which this is not the case.

%6 Background boxplots were segregated by depth (and all data), while the Site boxplots were segregated by their
classification in the initial SAP; that is, fill, fill/surface, surface, and subsurface (and all data). This is different than
how the data were segregat