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EXECUTIVE SUMMARY

This report presents and explains risk-based guideline values (GVs) developed specifically for the
Department of Energy Mound Plant in Miamisburg, Ohio. These GVs are developed by using Risk
Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation Manual, Part B -
Development of Risk-Based Preliminary Remediation Goals (EPA 1991a). In addition, the most recently
published EPA toxicity data (IRIS- first quarter 1995, HEAST- November, 1994) have been
incorporated into these calculations. The GVs are risk-based media-specific contaminant

_ concentrations derived for specific carcinogenic risk levels (e.g., 10%, 10%, 10%) and noncarcinogenic
chronic and subchronic effect levels (Hazard Index = 1) that are applicable to land use/exposure
scenarios hkely to occur at the Mound Plant.

~ The GVs are intended to be used as an internal site evaluation/prioritization decision-making tool for
project managers, risk assessors, and others involved in making risk assessment and risk management
decisions during site characterization and remediation. Once accepted by the regulators, these GVs
can be used as a screemng tool (for sites with adequate site characterization data) to rapidly assess the
potential for "no action” decisions. The GVs alone cannot be used as final remediation levels;
however, after considering the applicable or relevant and appropriate requirements (ARARs) and the
results of the baseline risk assessment, final remediation levels can be established in the Record of
Decision (ROD). The sitewide applicability of these GVs will significantly streamline the Preliminary
Remediation Goal (PRG) development process by minimizing the efforts required to develop site-
specific PRGs for each operable unit. |

It is important to understand that the focus of this report is on the use of GVs for the development of
PRGs. These calculations reflect Mound site-specific parameters, which include contaminants of
potential concern, physical and chemical characteristics of contaminated media, potential current and
future land uses, and exposure pathway assumptions. Application of these GVs, and ultimately the
PRGs developed for Mound, 1s not directly applicable to other facilities without significant
modification for site-specific parameters.
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1. INTRODUCTION
1.1 INTENDED USE OF GUIDELINE VALUES

The purpose of this report is to present and explain sitewide risk-based Guideline Values (GVs)
prepared for developing Preliminary Remediation Goals (PRGs) for the Department of Energy (DOE)
Mound Plant in Miamisburg, Ohio. This report establishes the methodology used for developing the
chemical-specific GVs based on Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) criteria for the protection of human health. The GVs developed in this
document are site-specific to the Mound Plant and follow the U.S. Environmental Protection Agency
(EPA) guidance, Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual, Part B - Development of Risk-Based Preliminary Remediation Goals (EPA 1991a) and revisions
(Dinan 1992) hereafter referred to as RAGS - Part B. The EPA risk assessment guidance provides the
methodology for using EPA toxicity values and exposure information to derive risk-based PRGs.

The general approach for developing remediation goals is to identify potential PRGs in the scoping
phase of the Remedial Investigation/Feasibility Study (RI/FS), modify them as needed at the end of
the RI or during the FS (based on site-specific information from the baseline risk assessment), and
finally select remediation levels in the Record of Decision (ROD). To support the development of
chemical-specific PRGs for the Mound Plant, information on the potential contaminants of concern ™
present on-site, specific contaminated media of concern, land-use assumptions, and exposure '
assumptions were incorporated into risk-based media-specific contaminant concentrations. The GVs
developed in this report represent the media-specific risk-based concentrations applicable to the
Mound Plant. Throughout this report, the term "chemical-specific” is used to refer to both
nonradioactive and radioactive contaminants.

Chemical-specific PRGs are concentration goals for individual chemicals for specific media and land- -
use combinations at hazardous waste sites. The two general sources of chemical-specific PRGs are (1)
concentraiions based on applicable or relevant and appropriate requirements (ARARs) and (2)
concentrations based on risk assessment. ARARs include contaminant concentration limits set by
other environmental regulations {e.g., nonzero Maximum Contaminant Level goals). The second -
source for PRGs, and the focus of this report, is risk assessment or risk-based calculations that set
media-specific concentration limits using carcinogenic and/or noncarcinogenic toxicity values under
specific exposure conditions. The development of GVs represents the first step in the Mound Plant
PRG development process. These GVs cannot be considered PRGs until the complete PRG
identification and approval process is complete. The chemical-specific GVs developed in this report
are intended to be used as an internal site evaluation and prioritization decision-making tool to aid
project managers, risk assessors, and others involved in site characterization and remediation in
developing PRGs. Once accepted by the regulators, these GVs can also be used as a screening tool (for
sites with adequate site characterization data) to rapidly assess the need for further evaluation of a site
(i.e., a baseline risk assessment) or to confirm that a site is a likely candidate for "no action”
consideration. The GVs presented in this report do not constitute a final or stand-alone decision-
making tool. A GV is considered as a final remediation level only after appropriate analysis in the
RI/FS and ROD documents. N

1.2 REPORT ORGANIZATION

Mound Plant Risk-Based Guideline Values Report



1.2 REPORT ORGANIZATION ' ' Pt

Section 2 presents an overview of the methodology used 10 develop sitewide GVs for the Mound
Plant. This section also describes the appiication of EPA guidance in the development of GVs.
Section 3 is divided into four subsections that describe the process used to develop the GVs presented
in this report. ‘SubSection 3.1 identifies site-specific media of concern and contaminants of concern.
SubSection 3.2 identifles the exposure pathways evaluated in the development of the site-specific GVs
and outlines a conceptual site model for the Mound Plant. SubSection 3.3 gives a description of the
exposure scenarios evaluated. SubSection 3.4 provides a discussion of exposure parameters and
equations used in the development of the GVs at Mound. :

Section 4 discusses the sitewide implementation and use of the GV methodology developed for the
Moun_d Plant. :

o

Section 5 identifies source materials cited in the report.

Appendix A contains the equations and exposure variables used to calculate the GVs. All input
parameters are listed with reterences to document their applicability to the Mound Plant.

Appendix B presents a table of the caiculated risk-based chemical- and media-specific GVs for each
receptor population (i.e., residential, recreational, etc.) evaluated. : '

Mound Plant
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' 2. USE OF EPA METHODOLOGY IN DEVELOPING GUIDELINE VALUES

The purpose of developing GVs is to assist risk assessors, remedial project managers, and others
involved with risk assessment and management at CERCLA sites in the development of PRGs.
EPA’s RAGS - Part B (EPA 1991a, Dinan 1992) provides the basis for developing the PRGs and is
the second part of EPA’s three-part risk assessment guidance. The site-specific baseline risk
assessment methodology for use at CERCLA sites is defined in Risk Assessment Guidance for
Superfund (RAGS): Volume I - Human Health Evaluation Manual, Part A (EPA 1989). The
evaluation of remedial-alternatives and human health risks associated with the selected remedial
alternative during and after its implementation is presented in Risk Assessment Guidance for
Superfund (RAGS): Volume 1 - Human Health Evaluation Manual, Part C - Risk Evaluation of
Remedial Alternatives (EPA 1991b). Much of the information in the RAGS - Part A (EPA 1989)
guidance contains useful background information for the RAGS - Part B (EPA 1991a) document.

PRGs provide remedial design staff with long-term targets to use during analysis and selection of
remedial alternatives. Chemical-specific concentration goals for specific media and selected land-use
conditions at CERCLA sites are defined as PRGs. Ultimately, these goals, if achieved, should
comply with ARARs and result in residual risks that meet regulatory requirements for the protection
of human health.

" The four main steps in the initial development of chemical-specific risk-based PRGs are as follows:

Step one in the development of PRGs is to identify the media of potential concern. The media of
concern can be either (1) currently contaminated media to which individuals may be exposed or
through which chemicals may be transported to potential receptors or (2) currently uncontaminated
media that may become contaminated in the future because of contaminant transport. Media of
concern at the Mound Plant for which GVs were developed were soil, sediment, groundwater, and
surface water.

_ A conceptual site model is useful in this initial step of the PRG process. Conceptual site models
originally were developed to aid in planning site activities; however, they also contain information
that is valuable for identifying PRGs. They are used to identify all potential or suspected sources of
contamination, types and concentrations of contaminants detected at a site, potentially contaminated
media, and potential exposure pathways, including receptors. The conceptual site model used in the
development of the GVs presented in this report is shown in Figure 1.

Step two in the process involves developing an initial list of potential contaminants of concern for
which PRGs need to be developed. This list should include any contaminant reasonably expected to
be of concern at a site based on information available at the time of scoping. Contaminants
previously detected at the site during the Preliminary Assessment/Site Inspection (PA/SI), in the
conceptual site model, or during other prior site investigations that have been conducted should be
included in the list. Additionally, the list may include chemicals that site history indicates are likely
to be present in significant quantities, although these contaminants may not yet be detected at the site.
Sources of this latter type include records of chemicals used or disposed of at a facility and interviews
with current or former employees. In general, the contaminants of concern for which PRGs should
be developed will correspond to the list of suspected site contaminants included in the sampling and
analysis plan.

Mound Plant Risk-Based Guideline Values Report
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Figure 1. Conceptual Site Model For Site-Wide Investigations At The Mound Plant
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Step three in the development of PRGs is the identification of the most appropriate future land use for
the site so that the appropriate exposure pathways, parameters, and equations can be selected to
develop risk-based PRGs. RAGS - Part A (EPA 1989) and the EPA guidance document, Role of the
Baseline Risk Assessment in Superfund Remedy Selection Decisions (EPA 1991c), provide additional -
guidance on identifying future land use. The standard default equations for the calculation of GVs
provided in RAGS - Part B (EPA 1991a, Dinan 1992) address the residential and
commercial/industrial land uses. For land uses other than these (i.e., recreational or subsistence
farmer), exposure pathways, parameters, and equations were developed specifically for the Mound
Plant. As a rule, residential areas are assumed to remain residential. Sites that are surrounded by or
are near operating industrial facilities are assumed to remain industrial areas.

Step four in the PRG development process involves the identification of appropriate exposure
pathways at a site. This step involves the development of a conceptual site model; the identification
of environmental transport pathways; the identification of exposure routes; and the identification of
the most appropriate exposure scenarios, exposure equations, and input parameters. Site-specific
exposure parameters are used when information is readily available.

Site-specific exposure scenarios and their corresponding assumptions were developed based on various
land-use classifications. RAGS - Part A (EPA 1989), RAGS - Part B (EPA 1991a), and the EPA
guidance document, Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation
Manual, Supplemental Guidance, "Standard Default Exposure Factors” (EPA 1991d) provide
guidance on the determination of appropriate exposure scenarios and assumptions useful in the
development of PRGs.

The existence of completed or potential exposure pathways are evaluated for the contaminated media
associated with current and future land-use conditions. It involves identifying appropriate contaminant
transport pathways and routes of exposure (e.g., residential ingestion of drinking water), exposure
parameters (e.g., 2 liters/day of water ingested), and exposure equations (e.g., to incorporate intake).
The exposure equations include calculations of total intake from a given medium and are based on the
identified exposure pathways and associated parameters. When GVs are developed, readily available
site-specific information may be adequate to identify and develop the exposure pathways, parameters,
and equations at a site. In the absence of readily available site-specific information, the standard .
default information contained in RAGS - Part A (EPA 1989), RAGS - Part B (EPA 1991a), and RAGS
- "Standard Default Exposure Factors” (EPA 1991d) is used for the development of the GVs.

The recommended approach for the development of remediation goals at the Mound Plant is to
identify risk-based PRGs at the scoping stage of the RI/FS and to modify them as needed at the end
of the RI or during the FS based on ARARs and site-specific information from the baseline risk
assessment. Once modified, PRGs can be finalized, allowing remediation levels to be established in
the ROD. The establishment of PRGs facilitates the development of the range of appropriate remedial
alternatives and can focus selection on the most effective remedy.

Throughout this report the term GV is used to emphasize that the risk-based media-specific
concentrations provided in this report are not PRGs. The GVs provide the basis for site-specific PRG
development and are applicable throughout the Mound Plant. As a result, risk-based PRG
development during scoping is reduced from an eight-step process at each waste site to a two-step
process. The two-step process consists of comparing GVs to site-specific ARARs and selecting
ARARs as PRGs where appropriate. In addition, the GVs can be used out of context from the PRG
development process as a tool for preliminary screening of contaminants of concern during the early

Mound Plant Risk-Based Guideline Values Report )
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stages of an RI/FS, thus possibly resulting in the removal of specific contaminants, exposure
pathways, or entire sites from further investigation.

The development of GVs for the Mound Plant required the following site-specific data: (1) media of
potential concern, (2) contaminants of potential concern, and (3) probable future land use. This type
of information was obtained from the RI/FS for Mound Operable Unit 9/Sitewide Work Plan (DOE
1992a), the RI/FS for Mound Operable Unit 9/Sitewide Preliminary Baseline Risk Assessment (DOE
1992b), the Draft Work Plan for Environmental Studies in the Vicinity of the Mound Plant (ATSDR
1993), and the conceptual site model developed for the Mound Site (Figure 1). The GVs are
calculated using EPA health criteria [i.e., reference doses (RfD) and cancer slope factors (SF)] and
default or site-specific exposure assumptions. An RfD is EPA’s preferred toxicity value for
evaluating noncarcinogenic effects resulting from exposure to environmental contaminants. The two
types of RfD toxicity values used by EPA for evaluating noncarcinogenic health effects are subchronic
and chronic. A subchronic RfD is an estimate of a daily exposure level for the human population,
including sensitive subpopulations, that is likely to be without appreciable risk of deleterious effects
during a portion of a lifetime (2 weeks to 7 years). A chronic RfD is an estimate of a daily exposure
level for the human population, including sensitive subpopulations, that is likely to be without an
appreciable risk of deleterious effects and is specifically developed to be protective for long-term
exposure to a contaminant (7 years to lifetime).

An SF is EPA’s preferred toxicity value for evaluating the carcinogenic effects resulting from
exposure to environmental contaminants. SFs are used to estimate an upper-bound lifetime
probability of an individual developing cancer as a result of exposure to a known or potential
carcinogen. Chemical-specific RfDs and SFs can be found in EPA’s Health Effects Assessment
Summary Tables (HEAST) (EPA 1994) and on EPA’s Integrated Risk Information System (IRIS) on-
line data base (EPA 1995).

GVs are initial guidelines; they do not establish that cleanup is warranted to meet these goals. As a
result, during a site-specific RI/FS, the initial list of chemical-specific PRGs may need to be revised
or modified as new RI/FS data become available. Upon completion of a final baseline risk
assessment, it is important to review the media and contaminants of potential concern, land use, and
exposure assumptions originally identified at scoping. Some chemicals may be added or dropped
from the list, and PRGs may need to be recalculated using site-specific exposure factors. Ultimately,
GVs are modified to be used as PRGs based on the results of a final baseline risk assessment, which
establishes the threshold criteria for protection of human health and compliance with ARARs.

Final remediation levels are not determined until the site remedy is ready to be selected. PRGs are
refined throughout this process, and the final remediation levels are then set out in the ROD. The
ROD should include a statement identifying final remediation levels based on these goals. In the
ROD, it is preferable to use the term remediation level, rather than remediation goal, to make clear
that the selected remedy establishes binding requirements. When using GVs, the remedial design
engineers should understand that these GVs may be modified depending on additional information
gathered about the site. The subsequent process of identifying key site contaminants, media, and
other factors (i.e., during a baseline risk assessment) may require that the focus of an RI/FS be
shifted (e.g., chemicals without ARARs may become more or less important). Therefore, the design
of remedial alternatives should remain flexible until the GVs are modified and final PRGs are
available.

Mound Plant Risk-Based Guideline Values Report .
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3. DEVELOPMENT OF GUIDELINE VALUES
3.1 MEDIA AND CONTAMINANTS OF CONCERN

Air, groundwater, soil, sediment, and surface water were evaluated as potentially contaminated media
at the Mound Plant. Contaminants of concern in these media are defined as those that are potentially
site-related based on data compiled from the RI/FS Operable Unit 9 Sitewide Work Plan (DOE
1992a), the RI/FS Operable Unit 9 Sitewide Preliminary Baseline Risk Assessment (DOE 1992b), and
the Draft Work Plan for Environmental Studies in the Vicinity of the Mound Plant (ATSDR 1993).
Only contaminants with toxicity information have GVs calculated for them. The contaminants of
concern are listed in Tables 1 and 2 by chemical classes:

organic contaminants generally considered to be of human origin;

high explosive (organic) contaminants;

inorganic or metallic contaminants, many of which are naturally occurring;

polycyclic aromatic hydrocarbons (PAHs), semivolatile organic compounds associated with the

process of burning;

° pesticides and polychiorinated biphenyls PCBs) commonly used in electrical equipment as
insulating fluids; and -

° radionuclides, some of which are naturally occurring.

This document considers radioactive decay products by using the decay chain SFs found in the
HEAST (EPA 1994). The decay chain SFs are designated by the "+D" after the radionuclide. _
Table 3 is.a reproduction of the HEAST decay chains. Radionuclide GVs are reported in activity
units of picocuries (pCi) for each environmental media rather than by units of mass (grams). These
radionuclide guideline values are based on risk at certain environmental levels only. No dose
calculations have been performed.

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

An exposure pathway is the course that a chemical or physical agent takes from a source to an
exposed organism. Exposure pathways at the Mound Plant are outlined in the conceptual site model
(Figure 1). Each exposure pathway describes a unique mechanism by which a population may be
exposed to the chemicals at or originating from the site. Exposure pathways are identified based on
consideration of the sources, releases, types, and locations of chemicals at the site; the likely
environmental fate of the chemicals; and the location and activities of the potentially exposed
populations.

The conceptual site model for the Mound Plant is based on the RI/FS Operable Unit 9 Sitewide Work
Plan (DOE 1992a) but is not an exact duplication. The model was used to assess the nature and
extent of contamination. It also identifies potential contamination sources, exposure pathways, and
human receptors. An additional receptor was added to allow for short-term construction work by off-
site contractors. Pathways that were considered to be not significant for the screening process by
virtue of uncertainties the methodology or likelihood of completion were not included.

Mound Plant _ Risk-Based Guideline Values Report
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Table 1. Parameters for Chemicals of Concern.

Inhalation Transfer Transfer
Oral RID RD Solt to Plant Soil to Plant CoefTiclent | Coefficient
Chronic | Oral RID Inhalation Subchronic | Volatilization | Soil Saturation | Permeability Uptake Uptake for Milk for Beefl
Oral SF | Inhatstion SF | (mg/kg- | Subchronic } RFC Chronic § (mg/kg-day) Factor Concentration | Constant (B,DRY)"' (B, WET)* Fu)! (Fp)'
CHEMICAL CASRN | (mg/kg-day) | (mg/kg-day) day) (mg/kg-day) } (mg/kg-day) (ﬂg (mgllxgl)L (em/hr) (unitless) (unitless) (day/kg) (day/kg)
Iligh Explosives
ll IMX 002691-41-0 $.0E-02 1.83E+01 4.4E+00 3.1IE-08 9.8E-08
frETN
HRDX 000121-82-4 1 1.1E-01 3.0E-03 3.0E-0 4.9E-01 1.2E-01 1.5E-05 4.8E-05
Inorganics
Aluminum -
Antimony 007440-36-0 4.0E-04 4.0E-04 1.0E-03 5.0E-02° 1.0E-02° 2.5E-05! 4.0E-05*
JArsenic 007440-38-2 5.0E+01 3.0E-04 3.0E-04 1.0E-03 6.0E-03 1.5E.03 6.0E-05 2.0E-03
fiarium 007440-39-3 7.0E-02 7.0E-02 5.0E-04 1.4E-04 1.0E-03 1.0E-01* 1.0E-02* 4.8E-04¢ 2.3E-04}
Beryllium 007440-41-7 |4.3E+00 8.4E+00 5.0E-03 5.0E-03 1.0E-03 1.9E-03 4.7E-04 2.0E-06 8.0E-04
admium (Dict) 007440-43-9 6.1E+00 1.0E-03 1.0E-03 1.5E-01 3.8E-02 1.0E-0) 4.0E-04"'
admium (Water) 007440-43-9 6.1E+00 5.0E-04 1.0E-03 1.5E-0} 3.8E-02 1.0E-03 4.0E-04"
lChmmium |11} 016065-83-1 1.0E+00 ]1.0E+00 1.0E-03 4.0E-02* 1.0E-02° 1.0E-08 ¢ 9.0E-03 !
HChmmium Vi 018540-29-9 4.1E+01 5.0E-0) 2.0E-02 1.0E-03 4.0E-02" 1.0E-02* 1.0E-05 "' 9.0E-03 ¢
kohall
opper 007440-50-8 1.0E-03 2.5E-01 6.3E-02 1.5E-03 9.0E-03 ¢
yanide 000057-12-5 2.0E-02  {2.0E-02 7.5E-03 S.4E+01 1.4E401 4.4E-09 1.4E-08
tron '
ul,ead 007439-92-1 1.0E-03 3.2E-03 8.0E-04 2.5E-04 4.0E-04°
[i.ihivm
IManganese (Dict) 007439-96-5 14E-01  |1.4E-0) 5.0E-05 1.4E-08 1.0E-03" 3.0E+00° 4.0E-01° 3.0E-05* S.OE-04°
lMungunese (Water) 007439-96-5 5.0E-03 $.0E-03 5.0E-03 1.4E-08 1.0E-03 3.0E+00* 4.0E-01 * 5.0E—05 ' S.0E-04'
IMcrcury 007439-97-6 3.0E-04 3.0E-04 3.0E-04 8.6E-05 1.0E-03 1.OE+00* J.0E-01°* 4.7E-04" 1.0E-02°*
ickel 007440-02-0 2.0E-02 2.0E-02 1.0E-03 2.0E-01* 5.0E-02° 1.6E-02° 5.2E-03!
[Silver 007440-22-4 , 5.0E-03 5.0E-03 1.0E-03 1.0E+00 * 2.0E-01 * S.0E-05 ' 3.0E-03*
Thallium
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Table 1. (continued)

.. Inhalation Transfer Transler
Orsl RID RID Soil to Plant Soil to Plant Coefficient | Coelficient
Chronic | Oral RMD Inhalation Subchronic | Volatilization |} Soil Saturation | Permeability Uptake Uptake for Milk for Beef
Oral SF | Inhalation SF | (mg/kg- } Subchronic § RIC Chronie | (mg/kg-day) Factor Concentration ] Constant {B,DRY)' (B, WET)' (Fa)' AR
CHEMICAL CASRN | (mg/kg-day)] (mg/kg-day) day) (mg/kg-day) } (mg/kg-day) (m%kg) (mg/kg) (em/hr) (unitless) (unitless) (day/kg) (day/kg)
Vanadium 007440-62-2 7.0E-03 1.0E-03 1.0E-03 $.2E-0) 1.3E-03 §.0E-03 2.3E-03
Zinc 007440-66-6 3.0E-01 ).0E-0l 1.0E-03 1.0E+00* 4.0E-00* 1.01E-02° 5OE-08
rganics .
1,1.1-Trichlorocthane 000071-55-6 , 1.7E+04 1.7E-02 1.4E+00 3.5E-01 2.5E-06 1.9E-06
1.1-Dichlorocthane 000075-34-3 1.0E-01 1.0E+00 5.0E-01 1.4E-01 1.1E+0I $.4E403 8.9E-03 3.6E+00 8.9E-01 4.9E-07 1.5E-06
1.2-Dichlorocthane 000107-06-2 |9.1E-02 9.1E-02 2.1E+04 6.7E+02 5.3E-03 S.4E+00 1.4E400 24E-07 7.6E-07
II.2-lfans-Dich|oroelhylcnc 000156-60-5 2.0E-02 2.0E-00 2.0E+01 5.1E+00 2.4E-08 7.6E-08
2-Butanone 000078-93-3 6.0E-01 2.0E400 1.0E+00 2.9E-01 2.5E+04 9.JE+03 1.1E-03 2.7E+01 6.7E+00 1.5E-08 4.7E-08
2-Hexanonc )
2-Methylnaphthalene .
l-Mcthy1-2-Pentanone 000108-10-1 8.0E-02 |8.0F-0) 8.0E-02 23E-02 6.5E+04 71.0E+02 1.3E-03 1.5E+04 3.7E:+00 4.2E-08 1.3E-07
H-Mecthylphenol 000106-44-5 5.0E-03 5.0E-03 1.8E-02 3.0E+00 1.4E-01 6.8E-07 2.1E-06
JAcetone 000067-64-1 1.0E-01 1.0E+00 $.7E-04 5.3E+01 1.IE+01 4.6L-09 1.51:-08
I3enzene 000071-43-2 | 2.9E-02 2.9E-02 1.9E+04 4.9E+02 2.1E-02 2.JE+00 $.8E-01 1.0E-06 3.3K-06
Incnzoic Acid 000063-85-0 ] 40E+00 JaoEsbo | 7.3€-03 3.2E+00 8.0E-01 5.9E-07 1.9E-06
{l3romodichioromethane _|000075-27-4 |6.26-02 20E-02__|2.0E-02 $.8E-03 2.0E+00 49E-01 1.4E-06 4406
lsutyt benzyt phihatate [ 000085-68-7 20E-01 | 2.0E+00
"Carbon Disulfide 000075-15-0 1.0E-01 1.0E-01 1.0E-02 2.9E-03 2.0E+04 1.7E+03 f2.4E-02 2.7E+00 6.8£-01 71.9E-07 2.5E-06
lkarbon Tetrachloride 000056-23-5 {1.3E-00 $.JE-02 7.0E-04 71.0E-03 1.9E+04 1.0E+03 2.2E-02 1.2E+00 2.9E-01 3.5E-06 t.1LE-05
hloroethane 000075-00-3 1.0E+01 2.9E+00 1.9E+03 1.6E+02 8.0E-0) 5.8E+00 1.4E+00 2.1E-07 6.8E-07
iChryscne 000218-01-9 [7.3E-0¥ 8.1E-01 2.2E-02 3.5£-03 3.2E-03 1.0E-02
ICresols
[IDi-n-butyiphthatate 000084-74-2 L.OE-01  |1.0E+00 1.2E-01 2.2E-02 $.6E-03 3.2E-03 1.0E-02
HDi-n-oclylphlhalme 000117-84-0 2.0E-02  |2.0E-02 7.6E-05 1.9E-08 5.9E+01 1.9E+402
"Dibromochloromclhanc 000124-48-1 |8 4E-02 2.0E-02 2.0E-01 3.9E-03 2.4E+00 6.0E-01 9.8E-07 3.1E-06
ﬂ ich h 000075-09-2 | 1.5E-03 6.0E-02 6.0E-02 3.0E+00 8.6E-01 9.3E+03 1.0E+03 4.5E-03 6.9E+00 1.7E+00 1.6E-07 5.0E-07
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Table 1. (continued)

Inhalation Transfer Transfer
Oral RID R ) Soil to Plant Soil to Plant Coefficlent | Coefficlent
Chronic | Orsl RID Inhalation | Subchronic | Volatilization | Soit Saturation | Permeability Uptake Uptake for Milk for Beef
Ora) SF ] Inhalation SF} (mg/kg- | Subchronic | RIC Chronle | (mg/kg-day) Factor Concentration | Constant (B, DRY)! (B, WET)! (Fu)! (Fa)!
CHEMICAL CASRN | (mg/kg-day)| (mg/kg-day) dsy) (mg/kg-day) | (mg/kg-day) {m*kg) (mg/kg) (cm/hr) (unitless) (unitless) {day/kg) (day/kg)
= = = S S P o
{Dicthyl benzene, 1 .4-
Hl:'lhyl henzene 000100-41-4 1.0E-01 1.0E+00 2.9E-01 2.1E+04 4.8E-01 7.4E-02. 5.9E-01 1.5E-01 1.1E-08 J.5E-05
nl fexane 000110-54-3 6.0E-02 |6.0E-01 2.0E-01 5.7E-02 6.1E+03 9.1E+01 2.4E-01 5.9E-02 S.4E-08 1.7E-04
{fsophorone 000078-59-1 |9.5E-04 20601 {20E+00 4.46-03 1.9E+00 4.86-01 1.4E-06 4.6E-06
{IMetby todide -
nN-nilroso~diphmylamine 000086-J0-6 [4.9E-03 2.0E-02 6.0E-0) 1.5E-01 1.1E-08 3.4E-05
“l’cmachlomphenol 000087-86-S }1.2E-01 3.0E-02 3.0E-02 6.5E-01 3.0E-02 1.2E-02 7.9E-04 2.5E-03
nPhcnol 000108-95-2 6.0E-01 6.0E-0! $.5E-03 S.6E+00 1.4E+00 2.3E-07 7.2E-07
Tetrachlorocthene 000127-18-4 1.0E-02 1.0E-01 3.7E-01 1.28+00 3.0E-01 3.2E-06 1.0E-03
Toluene 000108-88-3 2.0E-01 2.0E+00 4.0E-0i 1.1E-01 2.5E+04 2.5E+02 4.5E-02 1.0E+00 2.6E-01 4.3E-06 1.3E-05
Tribromomethane 000075-25-2 17.9E-03 3.9E-0) 2.0E-02 ]2.0E-01 2.6E-03 1.6E+00 4.0E-01 2.0E-06 6.JE-06
Trichloroethylene 000079-01-6 { |.1E-02 6.0E-03 1.9E+04 4.4E+02 1.6E-02 1.6E+00 4.1E-0) 1.9E-06 6.0E-06
Trichlorofluoromethane 000075-69-4 1.0E-01 7.0E-0) 1.0E-01 2.0E-01 §.8E+0) 7.3E+02 1.7E-02 1.3E+00 3.3E:01 2.7E-06 8.3E-06
Frichloromethane 000067-66-3 |6.1E-03 8.1E-02 1.0E-02 1.0E-02 1.8E+04 1.5SE+03 8.9E-03 2.8E+00 7.0E-01 7.4E-07 2.3E-06
Xylene 001330-20-7 2.0E+00 3.1E-01 1.3E-01 1.4E-03 4.6E-05
is(2-Ethylhexyl)phthatate {000117-81-7 §1.4E-02 2.0E-02 2.0E-02 2.3E-02 1.7E+01 4.3E+00 3.3E-08 1.0E-07
frans
IAcenaphihylene
[Anthracenc 000120-12-7 3.0E-01 3.0E+00 2.2E-01 1.0E-01 2.6E-02 2.2E-04 7.1E-04
{i3enzo(a)anthracene 000056-55-3 | 7.JE-01 8.1E-01 2.2E-02 $.6E-03 3.2E-03 1.0E-02
[aenzo(aypyrene 000050-32-8 |7.3E+00 1.2E+00 1.26-02 3.0E-03 9.1E-03 2.9E-02
HBcnzo(b)ﬂnonmlhenc 000205-99-2 ]7.3E-01 1.2E+00 1.2E-02 3.0E-03 9.1E-03 2.9E-02
IBcnzo(g,h,i)pcrylcnc 000191-24-2 1.8E+00
Benzo(k)uoranthene 000207-08-9 | 7.3E-02 ,}6.0E-01 1.2E-02 3.0E-03 9.1E-03 2.9E-02
IDibcnz(a.h)anlhmcne 000053-70-3 | 7.3E+00 2.7E+00 2.2E-02 5.5E-03 3.2E-03 1.0E-02
IF luoranthene 000206-44-0 4.0E-02 _ |4.0E-0] 3.6E-01 5.7E-02 1.4E-02 6.3JE-04 2.0E-03
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Table 1. (continued)

Inhalatlon Transfer Transfer
Oral RID R Sail to Plant Soil to Plant Coefficlent | Coefficient
Chronic | Oral RID Inhalation | Subchronic | Volatilization | Soil Saturation| Permeability Uptake Uptake for Milk for Beef
Oral SF | Inhalation SF | (mg/kg- | Subchronic | RFC Chronic | (mg/kg-day) Factor Concentration | Constant (B,DRY)' (B, WET)' (Fu)! (Fy)!
CHEMICAL CASRN | (mg/kg-day) | (mg/kg-day) day) (mg/kg-day) | (mp/kg-day) (m’II(E)__ (mg/kg) (em/hr) (unitless) (unitless) (dnylltﬂ (day/kg)
indeno{1.2,3-cd)pyrene 000193-39-5 | 7.3E-01 1.9E+00 6.8E-03 1.7E-03 2.5E-02 1.9E-02 ]
ul'hcnumhrcnc 000085-01-8 2.7E-01 1.0E-0) 2.6E-02 2.3E-04 7.2E-04
“I’)'rcne 000129-00-0 3.0E-02 |3.0E-01 3.2E-01 3.JE-02 8.1E-03 1.71:-03 5.2E-03
Pesticides/PCBs
1.4'-DDE 000072-55-9 ) 3.4E-01 2.4E-01 3.5E-03 8.7E-04 9.6E-03 4.9E-02
H.4-DDT 000050-29-3 |3.4E-01 JAE-0) 5.0E-04 |5.0E-04 4.3E-01 1.0E-02 2.6E-03 1.1E-02 2.8E-02
Aroclor 1248 012672-29-6 [7.7E+00 1.8E-02 4.5E-03 4.6E-03 1.4E-02
Aroclor 1254 011097-69-1 2.0E-05 '{5.0E-0S 1.2E-02 3.1E-03 1.1E-02 5.3E-02
Aroclor 1260 011096-82-5 ] 7.7E+00 2.9E-03 7.1E-04 1.1E-01 3.5E-01
Neta-BIIC 000319-85-7 | L.8E+00 1.8E+00 2.2E-0] 5.4E-02 6.3E-05 2.0E-04
Il)icldrin 000060-57-1 | 1.6E+01 {.6E+01 $.0E-05 [5.0E-03 1.6E-02 3.7E-0) 9.2E-02 11E-02 7.9E-03
nEndrin Ketone
! Al values in this column, except those that are f f, can be refe ed in Strenge, N.L.. and Peterson, S.R. 1989 (updated through 1993). Chemical Daia Bases for the Multimedia Envir ! Poll System (MEPAS). Preparcd for the 10.S. Depariment
of Energy, Pacific Northwest Laboratory.
* Value can be referenced in National Council on Radiaion Protection Measurement (NCRP). Junuary 1989. Screening Techniques for Determining Compli with Envir | Standards. Rel of Radionuclides to the A here. Bethesda, Maryland.
' Value can be referenced in International Atomic Encrgy Agency (1AEA). 1982, Generic Models Parameters for A ing the Envir I Transfer of Radi lides from R Rel Exposures of Critical Groups.
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Table 2., Parhmeters for Radionuclides of Concern.

##mmwg
External Soil to Soil to
SF Plant Plant Transfer Transfer
Inhalation (risk/yr Uptake Uptake Coeff. for | Coefl. for
Oral SF SF per pCilg (By Dry) (By Wet) Milk (Fy) Beef (Fg)
RADIONUCLIDE CASRN (risk/pCi) | (risk/pCi) | soil) (unitless)__ (unitless) (day/kg) (day/kg)
Actinium-227+D 014952-40-0 | 6.3E-10 1.9E-08 6.0E-07. 2.6E-01* 5.1E-02¢ 3.4E-03* 4 6E-02*
Americjum-241 014596-10-2 | 33E-10 3 9E-08 4.6E-09 4.0E-03° LOE-03" 1.5E-06' 4,0E-05
 Bismuth-207 013982-38-2 | 5.1E-12 9.4E-12 5.5E-06 1.4E-01™ 3.5E-02™ 5.0E-04" 4 0E-04"
| Cesium-137+D 010045-97-3 1 32E-11 1.9E-11 2.1E-06 2,0E-01* 4,0E-02¢* 8 4E-03* S 1E-02*
| Cobalt-60 010198-40-0 ! 1.9E-11 6.9E-11 9.8E-06 4.0E-01° 3.0E-02° _7.0E-05' 1,0E-04' |
Plutonium-238 01398]1-16-3 1 3.0E-10 2.7E-08 LL9E-11 1,0E-03" 5.0E-04" L.1E-06' 1.8E-05!
Plutonium-239 015117-48-3 | 3.2E-10 2.8E-08 1L3E-11 1.OE-03" 5.0E-04" 1.1E-06' 1.8E-051
gmmm:mm 014119-33-6 1 3.2E-10 2.8E-08 19E-11 1.0E-03" 5.0E-04° }.1E-06 1.8E-05'
Radjump-226+D | 013982-63-3 | 3.0E-10 2,.8E-09 6.7E-06 4. 5E-01* 8.8E-02* J.0E-03* 1.2E-02*
Strontium-90+D 010098-97-2 | 5.6E-11 6.9E-11 0.0E+00 4.0E+00* 3.0E-0]* 2.8E-03* 9.0E-03*
|| Thorium-228+D 014274-82-9 1 2.3E-10 9.7E-08 9.9E-07 4.7E-01* | 9.2E-02* 5,0E-03¢ 5.2E-02+*
Thorium-230 014269-63-7 | 3.8E-11 1.7E-08 44E-11 1.0E-03" 5.0E-04° 5.0E-06" 1,0E-04°
Thorium-232 007440-29-1 JIE-11 1.9E-08 20E-11 1.0E-03° 5.0E-04° JOE-06" 1.0E-04"
Tritium 010028-17-8 | 7.2E-14 9.6E-14 0.0E+00 0.0E+00™ | 0.0E+00™ 1.SE-02¢* 0.0E+00™
| Uranium-233 013968-55-3 1 4.5E-11 1.4E-08 3.5E-11 1,0E-02° 2.0E-03" 4.0E-04' 3 4E-04
| Uranium-234 013966-29-5 | 4.4E-11 1.4E-08 2.1E-11 1.0E-02" 2,0E-03° 4.0E-04' 34E-04
| Uranium-235+D 015117-96-1 | 4.7E-11 1.3E-08 2.7E-07 1.]E-Q2* 2.5E-03* 4.1E-04* 4 4E-04* I
| Uranium-238+D__ 1 007440-61-1 62E-11 1 2E-Q8 S 3E-O8 1 lF-ﬂﬁ___ =3+ L4 1E-04* | =04*
Value can be referenced in InternationalAtomic Energy Agency (IAEA). 1982. Generic Models Parameters for Assessing the Environmental

Transfer of Radionuclides from Rountine Releases: Exposures of Critical Groups.

™Value can be referenced in Strenge, D.L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Multimedia

Environmental Pollutant Assessment System (MEPAS). Prepared for the U.S. Department of Energy, Pacific Northwest Laboratory.

*Value can be referenced in National Council on Radiation Protection Measurement (NCRP). January 1989. Screening Techniques for
Determining Compliance with Envrionmental Standards. Releases of Radionuclides to the Atmosphere. Bethesda, Maryland.

* Additive value from individual chain members
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Table 3. Radioactive Decay Chains Included in HEAST (1994).

Terminal Nuclide or
Principal Radionuclide? Radionuclide®
Half-life . Half-life
Nuclide (yr) Associated Decay Chain® Nuclide on_ 1
Ac-227+D 2 (Th-227 (98.6%. 19 d)] Pb-207 .
Fr-223 (1.4%, 22 min)
Ra-223 (11 d)
Rn-219 (4 3)
Po-215 (2 ms)
Pb-211 (36 min)
Bi-211 (2 min)
H (T1-207 (99.7%. § min)
Po-211 (0.3%, 0.5 3)}
Ag-108m+D 127 S Pd-108 (91%) .-
Ag-108 (9%, 2 min) [Cd-108 (98%) .
Pd-108 (2%)) .
Ag-110m+D 0.7 . Cd-110 (99%) .
Ag-110 (1%, 25 9) {Ca-110 —
(99.7%) .
1 Pd-110 (0.3%)
Am-243+D 74x10° Np-239 (2 d) Pu-239 24x
104
Ce-1444+D 0.8 (Pr-144 (9%. 17 min) Nd-144 . r
Pr-144m (2%, 7 min))
Cs-1374+D 30 Ba-137m (95%, 3 min) Ba-137 .
Np-237+D 2.1x 108 P2-233 27 4) U-233 1.6x
10° |
Pb-210+D 2 Bi-210 (5 d) Pb-206 . .
Po-210 (138 d)
Pu-241+D 14 [Am-241 (~100%, 432 y) Np-237 2.1x
U-237 (7 Q) 104
Pu-244+D 8.3x 107 U-240 (~100%, 14 b) Pu-240 65x
Np-240 10
Ra-2264+D 1.6 x 10° Rn-222 (4 d) Pb-210 2
Po-218 (3 min) .
Pb-214 (~100%, 27 min)
Bi-214 (20 min)
Po-214 (~100%, | min)
Ra-228+D 8 Ac-228 (6 h) Th-228 2
Ru-106+D 1 Rh-106 (30 s) Pd-106 .
Sb-125+D 3 Te-125m (23%. 58 d) Te-125 .
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Table 3. (continued)

Mound Plam
Draft (Rev. 2)

Principal Radionuclide*

Nuclide

Half-life
(yr)

Terminal Nuclide or

Radioauciide® -

Associated Decay Chain®

St-90+D

29

Y-90 (64 h)

Nuclide

Half-life

Th-228+D

2

Ra-224 (4 d)

Rn-220 (56 s)

Po-216 (0.2 s)

Pb-212 11 b)

Bi-212 (61 min)
[Po-212 (64%, 0.3 ps)
T1-208 (36%, 3 min)]

Pb-208

Th-229+D

73x10°

Ra-225 (15 d)
Ac-225 (10 d)
Fr-221 (5 min)
At-217 (32 ms)
Bi-213 (46 min)
{(Po-213 (98%, 4 us)
TI-209 2%, 2 min)]
Pd-209 (3 h)

Bi-209

U-235+D

7.0x 108

Th-231 (26 h)

Pa-231

34x
10¢

U-238+D

4.5x 10°

Th-234 (24 d)
(Pa-234m (99.8%, | min)
Pa-234 (0.2%, 7 h)}

U-234

24«x
10%

* Radionuclides with half-lives greater than six months. *+D° designates principal radionuclides with
associated decay chains.

%  The chain of decay products of a principal radionuclide extending to (but not including) the next principal
radionuclide or a stable radicnuclide. Half-lives are given in parentheses. Branches are indicated by
square brackets with branching ratios in parentheses.

€ The principal radionuclide or stable nuclide that terminates an associated decay chain.  Stable nuclides are
indicated by an asterisk (®) in place of a half-life. .

¢ A hyphen indicates that there are no associated decay

¢ The branching decay for Pu-241 and Cm-243 involves multiple principal radionuclides and associated

radionuclides.

8 Table adapted from: C. Yu, et al. (1994), "Manual for Implementing Residual Redioactive Materials

Guidelines Using RESRAD, Version 5.0, Argonne National Laborstory.
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3.3 DESCRIPTION OF EXPOSURE SCENARIOS

The exposure scenarios developed for this report are for the purpose of developing GVs and
ultimately PRGs for future land uses (Table 4). Therefore, these scenarios may not be as multifaceted
as those that would be used in a baseline risk assessment. The GV equations cannot combine
exposures from different environmental media as can the forward risk equation in abaseline risk
assessment; therefore, exposure scenarios are separated for these presentations. Only in the baseline
risk assessment is it possible to integrate exposures across media and fully address the total sitewide
risk to potential receptors.

The major assumption about future land use in this report is that the Mound Plant will remain an
industrial facility of some type in the future. No residential land use in the currently developed
industrial areas is expected. Future use of the site may include residents, subsistence farmers,
recreational users, or workers associated with light industry. If land uses other than these are to be
assumed, additional exposure pathways, parameters, and equations will need to be developed.

In this study, the following scenarios are evaluated: residential child and adult, recreational child and
adult, subsistence farmer child and adult, on- and off-site construction workers, and commercial
office workers. No scenarios will consider the consumption of fish or aquatic biota because the
fishing ponds are considered to be too small to support a large quantity of fish of a sufficient size for
consumption. The exposures for radionuclides and carcinogens are time-weighted exposures based on
6 years and 24 years of exposure for a child and adult, respectively. The exposures to
noncarcinogenic contaminants are separated for the child and adult because of the nonlinearity of the
RfD. Following are descriptions of the scenarios selected for the development of GVs for the Mound
Plant.

Residential

The residential scenario characterizes potential exposures to someone who resides on the property 24
hours per day, 350 days per year (assuming 2 weeks vacation per year) for 30 years (including 6
years as a child). The resident is assumed to ingest (accidentally eat) a small amount of soil, inhale -
small amounts of dust from the soil, and be externally exposed to possible radiation from the soil.
The resident is assumed to drink about a half-gallon (2 liters) of water per day from a groundwater
well on the property, bathe or shower daily in the well water, and inhale small amounts of water
vapor while showering.

Recreational

The recreational scenario characterizes potential exposures to someone who visits the property (e.g.,
the park) for 4 hours per day, 52 days per year (i.e., 1 day per week) for 30 years (including 6 years
as a child). The person is assumed to ingest a small amount of soil/sediment in the park, inhale small
amounts of dust from the soil/sediment, and be externally exposed to possible radiation from the
soil/sediment. In addition, the park visitor is assumed to wade or play in surface water on the
property 4 hours per day, 52 days per year for 30 years, and ingest (accidentally drink) small
amounts of water while wading or playing.

Subsistence Farmer (Agricultural Exposure)

The subsistence farmer scenario characterizes potential exposures to someone who resides and works
on a farm 24 hours per day, 350 days per year for 30 years (including 6 years as a child). Three-

Mound Plant Risk-Based Guideline Values Report
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Table 4. Exposure Scenarlos and Pathways for Future Land Use.

EXPOSURE SCENARIO

EXPOSURE PATHWAY Residential Recreational * | Subsistence Farmer | Construction ** | Commercial | Construction

Off-site

Soil

lngeStion ° ° ° ° ° °

Inhalation of fugitive dusts ° ° ° ° ° °

External radiation exposure ° ° ° ° ° °

Groundwater

Ingestion . ‘ ® ° ° °

Inhalation of vapors (showering) ° . °

Dermal contact (showering) ° ° °

Surface Water

Ingestion (wading) °

Dermal contact (wading) . °
Food ®

Ingestion (homegrown produce) °

Ingestion (beef) °

Ingestion (dairy products) ‘ °

* Exposure pathway for soil for this receptor population also includes exposure to sediment in surface water bodies.
Indirect ingestion of contaminants present in soil via ingestion of produce, beef, or dairy products grown on the property.

¢ Occupational exposure to surface water is conservatively estimated by the recreational scenario.
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fourths of the beef and dairy products and more than one-third of the produce that the farmer eats are assumed
to be grown on the property. Consequently, the farmer is assumed to indirectly ingest contaminants present in
soil through the ingestion of produce, beef, or dairy products grown on-site. The farmer is also assumed to
ingest a small-amount of soil, inhale small amounts of dust from the soil, and be externally exposed to possible
radiation from the soil. Because of the nature of farm work, the farmer is assumed to ingest and inhale greater
amounts of soil and dust than a resident of a city or suburb. The farmer is assumed to drink about a half-gallon
(2 liters) of water per day from a groundwater well on the property, bathe or shower daily in the well water, and
inhale small amounts of water vapor while showering.

Commercial (Mound Office Worker)

This scenario characterizes potential exposures to persons who work primarily indoors at the property 8 hours
per day for 250 days per year for 25 years. These workers are assumed to ingest a small amount of soil on the
property, inhale small amounts of dust from the soil, and be externally exposed to possible radiation from the
soil only while they walk between buildings or take breaks outdoors. The worker is also assumed to drink
about a quart

(1 liter) of water per day from a groundwater well on the property. Worker exposures will vary depending on
the type of work performed.

Heavy Industry (Mound Construction Worker)

The previous paragraph summarizes a reasonable exposure estimate for an office worker. An outdoor
construction worker may be assumed to ingest and inhale greater amounts of soil/sediment and dust, and, in
addition to the above assumptions, may.also bathe or shower daily in the water from a well on the property, and
inhale small amounts of water vapor while showering. Occupational exposure to surface water by the outdoor
worker may be infrequent and is estimated by the recreational exposure to surface water. The exposure duration
will be 5 years rather than the default value of 25 years. This was agreed to by DOE, OEPA and Region V
USEPA. :

Heavy Industry Exposure (Off-Site Private Contractor/Construction Worker)

There may be occasion in the future to construct office buildings on Mound property. These construction
activities would require worker exposure to residual soil and subsurface soil contamination. This scenario
characterized the potential exposures to off-site private contractors construction workers and some utility
workers who may work on the property 8 hours per day for 250 days per year over the period of one year.
These workers are assumed to ingest soil/sediment on the property, inhale dust from soil/sediment, and be
externally exposed to possible radiation from the soil/sediment. In addition, it is logical to assume that unlike a

. Mound construction worker, private offsite construction workers will consume and shower in municipal water,

eliminating exposure to on-site groundwater as a potential exposure pathway.
3.4 EXPOSURE PARAMETERS AND EQUATIONS

Parameters used in calculating GVs are derived from RAGS - Part A (EPA 1989), RAGS - Part B (EPA 1991a), and
RAGS - "Standard Default Exposure Factors” (EPA 1991d) and revisions (Dinan 1992). Whenever available, size-
specific information was used for the calculation of GVs. In

the absence of readily available site-specific information, standard default values from the above EPA documents
are used. These parameters are defined and referenced in Appendix A. The EPA toxicity values for all of the
contaminants of concern that were evaluated at the Mound Plant are presented in Tables 2 and 3.
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In developing GVs, target risks for chemicals and radionuciides of concern are identified. Risks are ,

LSL&HV expressed as a probabiiity or adverse effects associated with 2xposure 10 contaminants. For .
arcinogens, these probabilities ars 2xpressed as excess cancer incidence over a human lifeiime,

wiich is the probability of an individual having one case of cancer above the normal backgrund

cancer rate observed in the generai population. For this study, concentrations are calculated

corrasponding to incremental lifetime cancer risks of 10, 107, and 10°°, which are within 12z EPA

target risk range of 10™ to 10, A cancer risk of 10* to 10 indicates a probability of one .zance in

16,000 to one chance in 1,000,000, respectively, of an individual developing cancer (Hamrmonds 2t

al. 1592). For noncarcinogenic effacts, a concentration is calculated that corresponds to - Hazard

index of 1, which is the level of exposure 10 a chemical from significant exposure path:2ys in a

given medium for the human popuiation, including sensitive subpopulations, that are likziy to be

without an appreciable risk of deleterious effects during a lifetime or portion of a lifetime.

Most equations used in this study are based on RAGS - Part B (EPA 1991a). As stated above,
cleanup GV equations cannot combine exposures to contaminants from different environmental media
as can the forward risk equations; theretore, exposure scenarios are addressed separately for these
prasentations. Figure 2 gives an example of the exposure equations and parameters used in the
caiculation of GVs in this report. A sample calculation of the GV for the chemical carcinogen,

" penzene, is also presented in Figure 2. The equations and parameters used to calculate GVs for the
Various exposure scenarios applicapiz to the Mound Plant are presented in Appendix A. The
caleulated GVs for the ingestion [Eq. (1)], dermal {Eq. (2)], and inhalation (Eq. (3)] routes of
exposure are represented by the contaminant concentration in that particular media of concern (e.g.,
C'Wive» CWpg, CW ). The equations include calculations of total contaminant concentrations
{CWaoraw - Eq. (4)] for a given medium and are based on the identified exposure pathways and f.‘
associated parameters. !

EPA standard default equations do not address pathways such as piant and animal uptake of
coataminants from soil with subsequent human ingestion (agricultural exposure). These equations
wezre derived from other sources that are identified in Appendix A. Where default values are given in
RAGS - Part B (EPA 19913) for a constant ingestion rate, GVs are calculated for chronic effects only.

Because of the differences in skin surtace areas for children and aduits, both chronic and subchronic

ff cts are evaluated for dermal water contact calculations. Revision 2 incorporates many changes in
guidance that have occurred since the initial release of this document. The RAGS - Part B (EPA
1991a) does not address dermal contact with soil as a significant pathway. Much uncertainty exists in
detzrmining the toxicology values zand absorption factors used in the evaluation of this pathway and
this is generally expressed in the urncerainty section of a baseline risk assessment. In this document,
th= uncertainty preciudes an evajuation of the pathway.

In general, standard default exposure equations and parameters used to calculate GVs for

radionuclides are similar in structure and function to those equations and parameters used for

nonradioactive chemical carcinogens. The following are some areas in which GV equations and

assumpuions for radionuclides differ from those used for chemical contaminants: (1) units are in pCi/g

and pCi/liter rather than mg/g or mg/ltiter; (2) only carcinogenic ef:ec‘s are considered for

radicnuclides because EPA classifizs @il radionuciides as human cazcinogzns based on their property /
of zmiting lonizing radiation and on the extensive weight of epidemioio gxc“L evidence of radiation-

inguced cancer in humans; and (2} S5 are used that are best estimates of the age-averaged, lifetime

exzess torel cancer risk per unit of 2 radicauclide o gamma-zmitting radicnuclides. The equation .
prosented in Appendix A of this repert for the calculation of GVs for 2xiernal radiation exposure 10

soii differs slightly from the ones {Eq. (11) or Eq. (13)] presentes in Chzpter 4 (pp. 37 and 39) of :
RAGS - Part B (19912). These squations use the parameters D (depth of radionuclides in soil) and
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‘ Residential - Groundwater Exposure Pathway (Chemical - Carcinogens):

Ingestion:
cw... - (TR (BW) (AT) (365 daysyn
e (SF) (R, (A (ED)
Dermal:
CW s, = (TA) (BW,) (BW, (AT) (365 dayslyn
PERM ~(SF)) (PC) (CF) (EF) (ET) [(SA) (EDJ (BWQ + (SAQ (EDQ (W]
Inhalation:

cw,

_ (TR) (BW,) (AT) (365 dayslyn)

Ingestion + Dermal + Inhalation:

W4 (SF) (K (IR,) (ER (ED) (TP

(TR) (BW)) (BW]) (AT) (365 dayslyn

¢)

@

€)

@)

CWrorar =

. Parameters:

CW,; Contaminant concentration in water (ingestion) (mg/f)
CW, Contaminant concentration in water (dermal) (mg/¢)
CWu Contaminant concentration in water (inhalation) (mg/f)
CW;oraw Total contaminant concentration in water (mg/f)

TR Target excess individual lifetime cancer risk (unitless)
SF,  Oral cancer slope factor (mg/kg-day)

SF;, - Inhalation cancer slope factor (mg/kg-day)’!

IR,  Daily water ingestion rate (¢/day)

PC Permeability constant (cm/hr)

CF Conversion factor (£/1000 cm?)

SA,  Skin surface available for contact with water (Adult) (cm?)
SAc  Skin surface available for contact with water (Child) (cm?)
K Volatilization factor (£/m%)

IR, Daily inhalation rate (m3/day)

ET Exposure time (hr/day)

EF Exposure frequency (days/yr)

BW, Body weight (7-31 yrs) (kg)

BW: Body weight (1-6 yrs) (kg)

ED Exposure duration (yrs)

ED, Exposure duration (7-31 yrs) (yrs)

ED. Exposure duration (1-6 yrs) (yrs)

AT  Averaging time (yrs)

TF Time fraction spent in house

Definitions and Units; .

. Figure 2. Example Guideline Value Calculations.
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Default Values:

Calculated Value
Calculated Value
Calculated Value
Calculated Value
(1x10%-1x10%
Chemical-specific
Chemical-specific
2.0
Chemical-specific
1

19,400

7,280

0.0005 X 1000
20

0.167

350

70

15

30

24

6

70

15/24

(EF) UBWR(SFY(IR)ED) + (SFYPOICF)ET) [(SANEDY(BWY + (SANEDQJ(BWY) + (BWI(SF(K(IR)ED) (TR}

19



Ingestion: ' (1)

(1 x104) (70 kg) (70 yrs) (365 dayslyr)
- (2.9 x 102 mglkg-day-*) (2 yday) (350 dayslyr) (30 yrs)

CWpg = 2.9 x 10- mgh

Dermal: ' | ()

(1 x 10 (70 kg) (15 kg) (70 yrs) (365 daysiyn
(2.9 x 102 mglkg-day~") (2.1 x 102 cm{hr) (1/1000 ¢om®) (350 daysyr) (0.167 hiiday) [(19400 cm?) (24 yrs) (15 kg) + (7280 em?) (8 yrs) (70 kg

CWoeau =

CWyeq = 7.5 x 10° mgft

Inhalation: 3)

cw, (1 x 1074 (70 kg) (70 yrs) (365 daysiyn)
W1 29 x 102 mgfkg-day™) (0.0005 x 1000 ¢m®) (20 m¥/day) (350 daysly) (30 yrs) (16/24)

CW,y = 9.4 x 102 mgle

Ingestion + Dermal + Inhalation: @

(1 x 10%) (70) (15) (350) (365 daysfy?)
(350) [(16)(2.9 x 10-9)(2)(30) + (2.9 x 10-3(2.1 x 10-3)(1/1000)(0.167) |(19400)(24)(15) + (7280)(6)(70)] + (15)(2.9 x 10-2)(0.0005 x 1000)(20)(30)(16/24)]

CWmTAL =

CWporw = 7.1 x 102 mgle

Figure 2. (continued)
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SD (soil density) for the calculation of PRGs for this route of exposure. The radionuclide-specific
parameter for the external radiation exposure slope factor (SF.) reported in HEAST (EPA 1994)
incorporates the D and SD parameters within this toxicity value. Therefore, these two parameters
were left out of the GV equations for the calculation of the external radiation exposure to soil. These
are in agreement with the revisions of 1992 (Dinan 1992).

Revision 2 of the GVs incorporates a simplified method for assessing the risk from the inhalation of
tritiated water vapors while showering and inside a residence (Appendix C). Previous versions of this
document have utilized the Andelman equation as given in RAGS Part B (1991a) for volatile
chemicals and radionuclides. While this equation will perform adequately for radon and volatile
organic chemicals in water, it seriously overestimates the volatilization of water itself. We have also
incorporated a simplified dermal exposure route for tritium. This methodology, found in Appendix
C, was developed at Oak Ridge National Laboratory by Dr. Keith Eckerman, Dr. Richard Gammage,
Emran Dawoud and Dr. Robin Brothers of the Health Sciences Research Division. The methodology
has been developed with input from Mike Boyd of the Office of Radiation and Indoor Air of USEPA
but a final review by USEPA headquarters is not complete at this time.

Previous revisions of this document have incorporated methods to calculate the biological uptake or
transfer coefficients for metals, radionuclides and organic contaminants. Experimentally derived
transfer coefficients for metals and radionuclides have been released and these values have been used
in the produce, beef and milk pathways. The organic contaminants are calculated as they have been
previously with the use of the MEPAS model (Strenge and Peterson 1989). The transfer coefficients
for milk and beef have been obtained and used in the following preference International Atomic
Energy Agency (IAEA 1982), United States Nuclear Regulatory Commission (NRC 1989), MEPAS
(Strenge and Peterson 1989).

The slope factors for radionuclides in HEAST (EPA 1994) have undergone significant modification
since the last revision of the GVs. Some of the changes made by EPA include: revision of risk
models to be consistent with the National Academy of Sciences Biological Effects of Ionizing
Radiation (BEIR V) report, change in low dose effectiveness factors, revision of relative biological
effectiveness for alpha particles, change of survival and vital statistics for population comparisons,
increase in the EPA estimate of lifetime fatal cancer risk associated with whole-body irradiation, and
increase in the EPA cancer morbidity risk estimate from 623 to 761 per 10° person-rad (EPA 1994).

One other soil-specific exposure parameter that needs further explanation is the soil-to-air
volatilization factor (VF) and its relationship to the soil saturation concentration. The VF is used to
estimate contaminant concentrations in air based on contaminant concentrations in soil. The basic
principle behind the use of the VF is that the soil contaminant concentration is at or below saturation.
Saturation is the soil contaminant concentration at which the adsorptive limits of the soil particles and
the solubility limits of the existing soil moisture have been reached. Above saturation, it is assumed
that pure liquid-phase contaminant is present in the soil, thus making it difficult to accurately calculate
a PRG or GV based on volatilization. Because of this limitation, the chemical concentration in soil
calculated using the VF must be compared with the soil saturation concentration as calculated using
the 1992 revisions of Eq. 6a or Eq. 7a on pp. 27 and 28 of RAGS - Part B (EPA 1991a,

Dinan 1992). If the chemical concentration in soil calculated using the VF is greater than the soil
saturation concentration, then the PRG or GV is set equal to the soil saturation concentration. The
soil saturation concentration appears in the parameter tables presented in Appendix B and in Tables 1
and 2 of this text. This value is only used for VOCs when and if applicable.
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4. IMPLEMENTATION OF FACILITYWIDE GUIDELINE VALUE METHODOLOGY

The GV methodology is designed to streamline the EPA approach for developing waste-site-specific
PRGs at the Mound Plant by eliminating duplication of effort required to calculate risk-based PRGs
for each waste site. Figure 3 illustrates the waste site-specific steps of the EPA PRG development
approach and their relationship to the scoping phase of a site-specific RI/FS. Using the RI/FS
Operable Unit 9 Sitewide Work Plan (DOE 1992a), the RI/FS Operable Unit 9 Sitewide Preliminary
Baseline Risk Assessment (DOE 1992b), and the Draft Work Plan for Environmental Studies in the
Vicinity of the Mound Plant (ATSDR 1993), the EPA methodology for developing risk-based PRGs
was applied on a sitewide scale by following steps similar to those used during the scoping phase of
an RI/FS (Figure 4). As a result, contaminants and media of concern, current and future land-use
assumptions, and likely exposure scenarios used in developing the GVs will be applicable to the
development of site-specific risk-based PRGs for the waste-sites at the Mound Plant, thus eliminating
the need to repeat these calculations each time an RI/FS is conducted. This approach reduces the
PRG development steps of RI/FS scoping to a simple comparison of GVs to ARARs. Figure 5
conceptualizes the application of the sitewide guideline values and illustrates how the sitewide
methodology will modify the waste site-specific PRG components in the RI/FS.

The GV methodology is used for the development of risk-based media-specific contaminant
concentrations {PRGs) that can be used as a risk-based screening tool to rapidly identify potential
contaminants of concern, determine the need for further evaluation (i.e., a baseline risk assessment),
or to confirm that a site is a likely candidate for "no action.”" The PRGs can be used to screen
existing data prior to conducting an Rl or during various phases of site charactenzatxon to identify the
potential for regulatorily unacceptable human health risks.

Generally, the GVs are compared to media-specific maximum contaminant concentrations.
Concentrations exceeding the GVs verify that a site is a potential human health concern requiring the
completion of an RI/FS and baseline risk assessment. With regulator approval, sites that have no
contaminant concentrations exceeding the GVs may be considered for no action, and RI/FS activities
can be limited appropriately (Figure 6). Because the GVs can be used as a basis for proposing no
action, sites considered for no action based solely on the use of GVs should have adequate site
characterization data (historical or current) and no evidence of past practices that generated significant
quantities of waste.
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Table 1.1.1

Residential - Soil Exposure Pathway (Chemical - Carcinogens)

cs. . = (TR) (BW,) (BW ) (AT) (365 daysfyr)
™ (EF) (SF,) (CF) [(R,;c) (ED;) (BW,,) + (IR.;,) (ED,) (BW,)]

(TR) (BW,) (AT) (365 daysiyr)

(EF) (SF) (ED) (R,) (5= * 7o

CSy = -

)

cs (TR) (BW,) (BW,,) (AT) (365 daysiyr)

TOTAL =

) (ED) (BW,)]

(EF) ((SF.) (CF) [(R i) (ED) (BW,) + (Rou) (ED,) BWO] + (SF) (R,) (o + =
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Table 1.1.1

Residentiél - Soil Exposure Pathway (Chemical - Carcinogens)

(TR) (BW,) (BW,) (AT) (365 dayslyr)
(EF) (SF,) (CF) [(Ric) (EDc) (BW,) + (IR,,4,) (ED,) (BW,))

Cs we ©

(TR) (BW ) (AT) (365 dayslyr)
CSiy =

(EF) (SF) (ED) (IR,,) (“;}p’ * P}le

)

(TR) (BW_) (BW,) (AT) (365 daysjyr)
CSrora, =

(EF) [(SF,) (CF) [(Ryc) (EDc) (BW) + (IR,y3,) (ED,) (BW)] + (SF) (IR,;) (o + i) (ED) (BW)]

VF  PEF
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Dralt (Rev. 2) May, 1995



Table 1.1.1  Residential (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway
Variable Definition Value Used Explanation/Source
CSina Contaminant Concentration - mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSinu Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CStora. | Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for all Exposure Pathways Values (GVs) !
TR Target Excess Individual 1 x10¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1x10*
(Unitless)
BW, Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)"
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™*
CF Conversion Factor 10 kg/mg EPA/540/1-89/002
IR ic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR ia Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995




Table 1.1.1  Residential (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway
Variable Definition ' Value Used Explanation/Source
-VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor 1 (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the
guideline value.

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 3



Table 1.1.2

Residential - Soil Eprsure' Pathway (Chemical - Noncarcinogens - Chronic)

mﬂ) (BWo) (BW,) (AT) (365 daysiyr)

CSING(Chmnic) =
(EF) (CF) ( RID C) [(Ric) (ED) (BW,) + (IR,,u) (ED,p) (BWQ)]
cs _ (THI) (BW,) (AT) (365 days/yr)
INH(Chvonic) ~
ER () URa) (5 * ) ED)
cs _ (THI) (BW,) (BW,,) (AT) (365 days/yr)
TOTAL(Chronic) ~
| (EF) [( RfDoc) (CF) [(Reic) (EDc) (BW,) + (Ryiq) (ED) (BWe)] + (5 ) (R;) (—V—F- + PEF) (ED) (BW,)]
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 1.1.2

Residential - Soil Exposure Pathway (Chemical - Noncarcinogens - Subchronic)

< (THI) (BW ) (365 daysjyr)

CSTO’I‘AL(SubcIvom’c) =C ING(Subchronic) 1
) (IR.wilC)

ER) €P) (g
oSC
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Table 1.1.2

Residential (Chemical - Noncarcinogens)
Exposure variable explanations for the soll exposure pathway

L Variable Definition Value Used Explanation/Source
L - | ‘ - 1 v =
CSinachroniey Contaminant Concentration in Soil mg/kg Calculated Guideline
(Ingestion) for Chronic Exposure .| Values (GVs) !
CSinu(Qurenicy Contaminant Concentration in Soil mg/kg Calculated Guideline
(Inhalation) for Chronic Exposure Values (GVs) !
CSinatsubetronicy Contaminant Concentration in Soil mg/kg Calculated Guideline
(Ingestion) for Subchronic Exposure Values (GVs) !
CSotaLChronic) Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for Chronic Exposure Values (GVs) !
CSroraLsubehronicy Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for Subchronic Exposure Values (GVs) !
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD ¢ Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD,¢ Chronic Inhalation Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
CF Conversion Factor 10 kg/mg EPA/540/1-89/002

Risk-Based Guideline Values Report - Appendix A
May, 1995 6
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[ Table 1.1.2  Residential (Chemical - Noncarcinogens)
Exposure variable explanations for the soil exposure pathway
Variable Definition ' l Value Used Explanation/Source
IR, uc Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, ia Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR,;, Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
VF : Soil-to-Air Chemical-specific | OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m¥/kg ‘OS.V\{ER Directive 9285.7-01B,
revision
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, -Exposure Duration 24 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the
guideline value.

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) : May, 1995 7



Table 1.1.3

Residential - Soil Exposure Pathway (Radionuclides)

CS s = (TR)
™G (SF,) (CF)) (EF) [(IRc) (EDc) + (IRoz) (D))

CS = (IR) _
(SF) (CF,) (EF) (ED) (Ry) (55 * )
CSyp = (IR)
(SF,) (ED) (1-5,) (T))
CSporar = (IR) ‘ 1 1 '
(5F,) (CF,) (EF) [(Rac) (EDC) + (IR,,04) (ED )] + (SF) (CF,) (EF) (ED) (R,;) (5 + pp) * (SF)) (ED) (A-5) (T))
Mound Plant Risk-Based Guideline Values Report - Appeadix A
Draflt (Rev. 2) : » May, 1995 8




| Table 1.1.3

Residential (Radionuclides)
Exposure variable explanations for the soil exposure pathway

| Variable Definition Value Used Explanation/Source
f
CSna Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSinu Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSex Radionuclide Concentration pCi/g Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSqrotaL Total Radionuclide Concentration pCilg Calculated Guideline
in Soil for all Exposure Pathways Values (GVs) !
TR Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 10
I x10*
(Unitless)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED¢ Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor - (risk/pCi)
SF; Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Cancer Radionuclide-specific HEAST
Slope Factor (risk/yr per pCi/g)
CF, Conversion Factor 1 107 g/mg OSWER Directive 9285.7-01B
CF, Conversion Factor 2 10° g/kg OSWER Directive 9285.7-01B

Mound Plant
Draft (Rev. 2)
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Table 1.1.3

Residential (Radionuclides)

— e ————

Exposure variable explanations for the soil exposure pathway

Variable Definition Value Used Explanation/Source
[
I .
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
IR e Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IRa Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m*kg OSWER Directive 9285.7-01B,
revision
S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B
(Unitless)
T, Gamma Exposure Time Factor* 9/24 EPA/600/8-89/403
(Unitless) (time spent outside of home)

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)
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Table 1.2.1

Residential - Groundwater Exposure Pathway (Chemical - Carcinogens)

(TR) (BW,) (AT) (365 daysyr)
CWin =
(SFo) (IRwaler) (EF) (ED )

CW. . = (TR) (BW,) (BW,) (AT) (365 dayslyr)
PER " (SF,) (PC) (CF) (EF) (ET) {(S4,) (ED,) (BW,) + (SAo) (ED) (BW,)]

cw. - (TR) (BW,) (AT) (365 daysiyr)
INH ~ (SF) (K) (IR,;) (EF) (ED) (TF)

(TR) (BW,) (BW,) (AT) (365 daysiyr)

Ccw. =
TOTAL " (EF) [(BW,) (SF,) (IR,,..) (ED) + (SF,) (PC) (CF) (ET) [(S4,) (ED,) (BW,) + (SA.) (ED.) (BW,)] + (BW,) (SF) (X) (IR,,) (ED) (TF)}

Mound Plant Risk-Based Guideline Values Report - Appendix A
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r
I Table 1.2.1 Residential (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway.
W
Variable Definition ‘ Value Used Explanation/Source
CWye Contaminant Concentration mg/t . Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWper Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
CWpu Contaminant Concentration mg/¢ Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWioraL Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x 10%
1x10*
(Unitless)
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)?!
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*!
IR,... Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR, Daily Inhalation Rate 20 m®/day OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m® OSWER Directive 9285.7-01B
SA. Skin Surface Area 7,280 cm? Whole body (age 3 to 6)
Available for Contact - Child 50th percentile EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body EPA/600/8-89/043
Available for Contact - Adult

Mound Plant
Draft (Rev. 2)

Risk-Bascd Guideline Values Report - Appendix A

May, 1995
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Table 1.2.1

Residential (Chemical - Carcinogens)

Exposure variable explanations for the groundwater exposure pathway,

Variable Definition Value Used Explanation/Source
PC Permeability Constant Chemical-specific Literature
(cm/hr)
CF Conversion Factor 1 £/1000 cm® EPA/540/1-89/002
ET E)[posure Time 0.167 hours/day EPA Dermal Risk Assessment
Supplemental Guidance August 1992
EF Exposure Frequepcy N 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration (1-6 yrs) 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration (7-31 yrs) 24 yrs OSWER Directive 9285.6-03
BW, Body Weight (1-6 yrs) | \ 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time | 70 yrs OSWER Directive 9285.6-03
TF Time Fraction Spent in House 15/24 EPA/600/8-89/043

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
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Table 1.2.2

Residential - Groundwater Exposure Pathway (Chemical - Noncarcinogens - Chronic)

(THI) (BW ) (365 daysjyr)
(Chronic) ~ 1 )

(Ryns) (BF) (s
oC

¢ Cu,lNG

(THI) (BW,) (AT) (365 dayshr) (BW,,)

(PC) (CF) (ET) (EF) ( Rﬂl) C) [(S4.) (ED.) (BW,) + (SA,) (ED,) (BW,)]

CWDER(Chmnk) =

(THI) (BW,) (365 daysiyr)
Cu,lNH(Chmnic) = 1

) UR,) (EF) (TF) (-

)

(THI) (BIV,)) (BWV,) (365 daysiyr) (AT)

aymr.u.(a\m&) ° 1 1 1
(EF) ((R...) (w) (BW,) (ED) + (PC) (CF) (ET) ('RTD:) ((840) (ED.) (BW,) + (S4,) (ED,) (BW,)] + (ED) (K) (IR,;) ('Eﬁ):) (BWe) (TF)]
oc .
Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) . May, 1995 14




Table 1.2.2 (Cont.)

Residential - Groundwater Exposure Pathway (Chemical - Noncarcinogens - Subchronic)

(THI) (BW_) (365 daysfyr)

(PO) (CP) (ED) (EF) (55— (A

CW’IUTAL(Subchmalc) = CWDER{Sukhmnk) =

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995
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Table 1.2.1 Residential (Chemical - Noncarcinogens) ‘
. Exposure variable explanations for the groundwater exposure pathway, .
— ————— i .
Variable | Definition | Value Used ~ Explanation/Source !
CWyue Contaminant Concentration in Water mg/¢ Calculated Guideline
(Chronic) (Ingestlon) for Chronic Exposure Values (GVs) !
CWiw Contaminant Concentration in Water mg/¢ Calculated Guideline
(Chronic) (Inhalatlon) for Chronic Exposure ' Values (GVs) !
CWper Contaminant Concentration in Water mg/¢ Calculated Guideline
(Chrenio) . (Dermal) for Chronic Exposure Values (GVs) !
CWoer Contarhinant Concentration in Water mg/¢ Calculated Guideline
(Subchronic) (Dermal) for Subchronic Exposure Values (GVs) !
CWiora. | Total Contaminant Concentratlon mg/¢ Calculated Guideline
(Chronic) in Water for Chronic Exposur® Values (GVs) !
CWioraL | Total Contaminant Concentration mg/¢ Calculated Guideline
(Subchronic) in Water for Subchronic Exposure Values (GVs) !
“THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
IR e Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
"~ EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m? OSWER Directive 9285.7-01B
IR, Daily Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
RfD, | Chronic Inhalation Reference Dose Chemical specific IRIS, HEAST
(mg/kg-day)
Mound Plant Risk-Based Guideline Values Report - Appendix A

Draft (Rev. 2)

May, 1995
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Table 1.2.2  Residential (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.

Variable Definition Value Used Explanation/Source
e
PC Permeability Constant Chemical-specific Literature
(cm/hr)
CF Conversion Factor 1 /1000 cm? - EPA/540/1-89/002
ET Exposure Time 0.167 hr/day EPA Dermal Risk Assessment
Supplemental Guidance August 1992
ED Exposure Duration 30 years OSWER Directive 9285.6-03
ED, Exposure Duration Adult 24 years OSWER Directive 9285.6-03
ED. Exposure Duration Child 6 years OSWER Directive 9285.6-03
RfD . Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
: Reference Dose (mg/kg-day)
SA¢ Skin Surface Area 7,280 cm? Whole body (age 3 - 6 yrs)
Available for Contact (1-6 yrs) EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body
Available for Contact (7-31 yrs) EPA/600/8-89/043
TF Timé Fraction Spent in House 15/24 EPA 600/8-89/043
BW,. Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03
Mound Plant Risk-Based Guideline Values Report - Appendix A

Draft (Rev. 2)

May, 1995
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Table 1.2.2  Residential (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.

Variabie | Definition ' Value Used : Explanation/Source
AT Averaging Time Equal to ED I OSWER Directive 9285.6-03 |

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant - ‘ . Risk-Based Guide"'
Draft (Rev. 2)



Tablée 1.2.3

Resi(jential - Groundwater Pathway (Radionuclides) .

_ R
Wwa = GFY GRL) EF ED)

For Tritium also add:

TR

(SF) (IR,,) (EF) (ED) Mpory) (CF)) [

CWinmrmr =

(ETy) + (F) (Np) (Ngy) (V)
A (Vi)

]

e TR
PERMTET — (SF;) (SA) (Kprar) (ETS) (EF) (CF,) (ED)

TR

avmm.nur = AW NN 7
(EP) (ED) [6F.) (o) * 6F) (R) (Mrory) (crp 10 O L ED
H.

] + (SFp) (S4) Kper) (ETS) (CFy))

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995
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Table 1.2.3  Residential (Radlonuclides)
Exposure varlable explanations for the groundwater exposure path

way.

W _
Variable Definition Value Used Explanation/Source
CWine Radionuclide Concentration pCi/t Calculated Guideline
in Water (Ingestion) y Values (GVs) !
CW it Tritium Concentration pCi/t Calculated Guideline
in Water (Inhalation) Values (GVs) !
CW permrriT ‘Tritium Concentration pCi/t Calculated Guideline
in Water (Dermal) Values (GVs) !
CWqoraL Total Radionuclide Concentration pCi/¢ Calculated Guideline
in Water for all Exposure Values (GVs) !
Pathways
TR Target Excess Individual 1 x 10 OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
‘ 1 x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF; Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)

IR,..., Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR,, Daily Inhalation Rate 0.83m%hr OSWER Directive 9285.6-03
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03

" Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 1.2.3

Residential (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.
e e e e e et

|

Tritium

Variable Definition Value Used Explanation/Source
e SR S
Myoras Airborne Mass Concentration of 66.96 g/m® ORNL Tritium Methodology
Water in Shower Stall
CF, Conversion Factor for Mass of 1 £/1000g ORNL Tritium Methodology
Water
i
ET; Exposure Time in Shower 0.167 hours/day EPA Dermal Risk Assessment
Supplemental Guidance 1992
F Fraction of Day Spent Inside 15 hours/24 hours EPA/600/8-89/043
House
N; Number of Household Members 4 Best Professional Judgement
Showering per Day ORNL Tritium Methodology
Nsy Number of Shower Volumes 6 Best Professional Judgement
Expelled into Home per Shower ORNL Tritium Methodology
Vs Volume of Shower Stall 5m’ Best Professional Judgement
ORNL Tritinm Methodology
A Functional Air Exchange Rate of 2.76/ hour McKone and Bogen, 1992
House
Vi Volume of House (1200 ft®) 272 m? Best Professional Judgement
ORNL Tritium Methodology
SA Skin Surface Area Available for 1.9 m? Whole Body
Absorption EPA/600/8-89/043
Keruir Dermal Permeability Constant for 1.5 X 10 m/hour Bronaugh et al, 1980

Mound Plant
Draft (Rev. 2)

Risk-Based Guidceline Values Report - Appendix A

May, 1995




Table 1.2.3  Residential (Radionuclides)
Exposure varlable explanations for the groundwater exposure pnthway.

Variable Definition Value Used Explanntion/Source

Conversion Factor for Volume ORNL Tritium Methodology

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant Risk-Based Guideline Values Report - Appendix A
Dralt (Rev. 2) May, 1995
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Table 2.1.1

Recreational - Soil/Sediment Exposure Pathway (Chemical - Carcinogens)

s (TR) (BW,) (BW,) (AT) (365 dayshy)
WG " (EF) (SF,) (CF) [UR ) (EDQ) (BW,) + UR ) (ED,) (BW)]

(TR) (BW,) (AT) (365 dayslyr)

(EF) (SF) (ED) (IR,,) (—Vl; * pllgp

CSINI =

)

cs (TR) (BW,) (BW,) (AT) (365 daysiyr)

TOTAL = 1

PEF

(EF) [(SF,) (CF) [(IR,.ic) (ED¢) (BW ) + (IR,4,) (ED,) (BWQ)] + (SF) (IR,;) (% + oem) (ED) (BW))]

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995



Table 2,1.1  Recreational (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway
Varlable Definition Value Used Explanation/Source
e e e e e e e e e~ ————
CSina Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSiu Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSrora. | Total Contaminant - mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10?
1x10*
(Unitless)
BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time “70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
SF; Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor , (mg/kg-day)?!
CF Conversion Factor 10° kg/mg EPA/540/1-89/002
IR ;e Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, ia Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate . 4 20 m’/day OSWER Directive 9285.6-03
Mound Plant < Risk-Bascd Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 24




Table 2.1.1  Recreational (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition ‘ " Value Used Explanation/Source
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m'/kg) revision
PEF Particulate Emission Factor 4,28 x 10° m/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 52 x 1/6 OSWER Directive 9285.6-03
days/yr (4/24 hr exposure)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation

guideline value.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995

concentration, and the lesser of the values is the
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Table 2.1.2

Recreational - Soil/Sediment Exposure Pathway (Cheniical - Noncarcinogens - Chronic)

(THI) (BW,) (BW,) (AT) (365 dayslyr)

CSING(Chmnic) = 1
(EF) (CF) ( RID C) [(Reic) (EDc) (BW,) + (R, 14) (ED,) (BW)]
cs (mn (BW,) (AT) (365 days/yr)
lNIl(CIvonic)
ER (z5) () G * ) (ED)
cs (THI) (BW,) (BW,)) (AT) (365 dayslyr)
. TOTAL(Chmnic)
EF) (g5 (P [(Rse) ED) (BW,) + (o) (ED) (BW) *+ () IR (5 * )
Mound Plant : Risk-Based Guidcline Values Report - Appendix A
Draft (Rev. 2) May, 1995 2%




Table 2.1.2

Recreational - Soil/Sediment Exposure Patlﬁvay (Chemical - Noncarcinogens - Subchronic)

(THI) (BW,) (365 dayshyr)

(EF) (CF) (=) Ry

CSTOTAL(SubcIvonic) = CSING(Subchmnic) =

oSC

Mound Plant Risk-Based Guideline Values Report - Appeadix A
Dralt (Rev. 2) May, 1995
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Table 2.1.2  Recreational (Chemical - Noncarcinogens)
; ~ Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition ‘ Value Used Explanation/Source
- —_—_—————
CS nochreals) Contaminant Concentration mg/kg Calculated Guideline
. - | in Soil (Ingestion) : Values (GVs) !
for Chronle Exposure
CS Nt cheonlo) Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
for Chronic Exposure
" CSinasubehronicy Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Subchronic Exposure
CSr0TALChonio) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil " | Values (GVs) !
for Chronic Exposure
CSrotaLsubebeoic Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index | OSWER Directive 9285.7-01B
‘ (Unitless)
BW. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 28




Table 2.1.2

Recreational (Chemical - Noncarcinogens)
Exposure variable explanations for the soil/sediment exposure pathway -

. Variable ‘ Definition Value Used Explanation/Source
RfD,. Chronic Inhalation Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
|| CF Conversion Factor 10¢ kg/mg EPA/540/1-89/002
II IR, .ic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, i Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR,;, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m’/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 52x 1/6 OSWER Directive 9285.6-03
days/yr (4/24 hr exposure)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

L

! The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation pathways are compared to the soil saturation concentration, and the lesser of the values

is the guideline value.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 2.1.3

Recreational - Soil/Sediment Exposure Pathway (Radionuclides)

cS. = (TR)
™% (8F,) (CF)) (EF) [(IR ) (ED) + (IR,,3,) (ED,)]

CSwu = (TR) 1 1
(SF) (CF,) (EF) (ED,) (R,p) (5= * )
cS.. = (TR)
& (SF¢) (ED 2) (l -Sc) (Tc)
CSpppy - (TR) —
(SF,) (CF) (EF) [(Ryic) (ED) + (IRypuy) (ED ) + (SF) (CF) (EF) (ED)) (IRy;) (7 + ) + (SF) (EDy)) (1-5) (T)

Mound Plant Risk—B;xscd Guidcline Values Report - Appendix A
Draft (Rev. 2) May, 1995 ' 30



' Table 2.1.3  Recreational (Radionuclides)

Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition Value Used Explanation/Source
ACS.no Radionuclide Concentration pCilg Calculated Guideline
f in Soil (Ingestion) Values (GVs) !
CSiun Radionuclide Concentration pCilg Calculated Guideline
' in Soil (Inhalation) Values (GVs) !
CSgx Radionuclide Concentration pCilg Calculated Guideline
in Soil (External Exposure) Values (GVs) *?
CSyorar Total Radionuclide pCilg Calculated Guideline
Concentration in Soil Values (GVs) *?
for all Exposure Pathways
TR Target Excess Individual 1 x10° OSWER Directive 9285,7-01B
Lifetime Cancer Risk 1x10°
1 x 10"
(Unitless)
}
! ED, Exposure Duration 1 30 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 2 30 yrs x 0.142 OSWER Directive 9285.6-03
(52 days/yr + 365 days/yr)
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03
I
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)

Mound Plant
Draft (Rev. 2)

Risk-Bascd Guideline Values Report - Appendix A

May, 1995
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Table 2.1.3  Recreational (Radionuclides)
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition Value Used Explanation/Source
m
SF, External Exposure Radionuclide-specific HEAST
Slope Factor (risk/yr per pCi/g)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B
CF, Conversion Factor 2 10° g/kg OSWER Directive 9285.7-01B
EF Exposure Frequency 52 x 1/6 OSWER Directive 9285.6-03
days/yr (4/24 hr exposure)
IR, ic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day "OSWER Directive 9285.6-03
IR A Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate ‘ 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m'/kg) revision
PEF Particulate Emission Factor 428 x 10° m’/kg OSWER Directive 9285.7-01B,
' revision
S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B
(Unitless)
T, Gamma Exposure Time Factor 1/6 OSWER Directive 9285.7-01B
(Unitless) (4/24 hr exposure)

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)
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Table 2.2.1

Recreational - Surface Water Exposure Pathway (Chemical - Carcinogens)

cw. - (IR BW,) (AT) (365 dayshr)
NG (ET) (EF) (SF,) (IR,,.) (ED) (ET) (CF))

CW. . = - (TR) (BW,) (BW,) (AT) (365 daysiyr)
DER "~ (ET) (EF) (SF,) (CF) (PC) [(SA.) (ED.) (BW,) + (SA4,) (ED,) (BW,)]

(TR) (BW,) (BW,)) (AT) (365 daysiyr)

cW. =
oL (ET) (EF) [[(SF,) (R, (BW) (ED) (CFp)] + (SF,) (CF) (PC) [(SA.) (ED) (BW,) + (SA,) (ED,) (BWI

Mound Plant Risk-Dased Guideline Values Report - Appendix A
Dralt (Rev. 2) May, 1995
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Table 2.2.1 Recreational (Chemical - Carcinogens)

Exposure variable explanations for the surface water exposure pathway

Variable A Definition Value Used Explanation/Source i
CWo Contaminant Concentration : mg/¢ Calculated Guideline -
in Water (Ingestion) Values (GVs) '
CWper Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs)
CWiomaL Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10% OSWER Directive 9285.7-01B
Lifetime Cuncer Rlsk 1x10°
' 1x10*
. (Unitless)
BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
IR pier Ingestion Rate - Water £/hour EPA/540/1-89/002
0.05
SA. Skin Surface Area . 4,368 cm? Hands, Arms, Legs, Head
Available- for Contact - Child EPA/600/8-89/043

Mound Plant
Draft (Rev. 2)

Risk-Based Guidcline Values Report - Appendix A
May, 1995




Table 2.2.1

Recreational (Chemical - Carcinogens)
Exposure variable explanations for the surface water exposure pathway

Variable Definition Value Used Explanation/Source
SA, Skin Surface Area 11,310 cm? Whole body
Available for Contact - Adult EPA/600/8-89/043
Hands, Arms, Legs, Head
EPA/600/8-89/043
CF Volumetric Conversion 1 £/1000 cm’® EPA/540/1-89/002
Factor for Water
CF; Conversion Factor for Time 1 day/24 hours OSWER Directive 9285.6-03
PC Dermal Permeability Chemical-specific Literature
Constant (cm/hour)
ET Exposure Time 4 hours/day OSWER Directive 9285.6-03
EF Exposure Frequency 52 dayslyr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995

35



Table 2.2.2

Recreational - Surface Water Exposure Pathway (Chemical - Noncarcinogens - Chronic)

(THI) (BW,) (365 dayslyr)

1
ERH (—) U CF,
(ED) (EF) (RfDoc) UR,,,) (CFp

CW nGicasoniay =

(THI) (BW,) (BW,) (AT) (365 dayslyr)

CWosrcaony © 1
(ET) (EF) (CPH) (PO) ( "D ) [(SA) (EDy) (BW,) + (SA,) (ED,) (BW,)]

oC

(THI) (BW,) (BW,) (AT) (365 days/yr)

Wroraucironiy = 1 1
(ED (EP) KT‘V_'Tc) (UR_,.) (BW,) (ED) (CFp+ (CF) (PC) (m) [(SAp) (ED.) (BWp + (SA,) (ED,) (BW)))
Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) . May, 1995 16
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Table 2.2.2

Recreational - Surface Water Exposure Pathway (Chemical - Noncarcinogens - Subchronic)

(THD (BW,) (365 daysiyr)
(ED (EP) (€ (PO) () (SAD

oSC

CWronmusenonts = CWoersuscheontsy =

Mound Plant Risk-Bascd Guidcline Values Report - Appendix A
Draft (Rev. 2) May, 1995 ‘
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Table 2.2.2

Recreational (Chemical - Noncarcinogens)

Reference Dose

(mg/kg-day)

Variable Definition Value Used Explanation/Source
———— - - S = —
CW nacchonio) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
for Chronic Exposure '
CW perichreonic) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs)
for Chronic Exposure
CW pensubcheonicy Contaminant Concentration mg/t Calculated Guideline
. in Water (Dermal) Values (GVs) !
for Subchronic Exposure
CWoras(chronic) Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) !
for Chronic Exposure
CWioraLsubetronicy Total Contaminant mg/{ Calculated Guideline
Concentration in Water Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW,. Body Weight (1 -6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED. OSWER Directive 9285.6-03
RfD,¢ Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD s Subchronic Oral Chemical-specific IRIS, HEAST

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 2.2.2

Recreational (Chemical - Noncarcinogens)
Exposure varinble explanations for the surface water exposure pathway

Variable Définition Value Used Explanation/Source
IR e Ingestion Rate - Water £/hour EPA/540/1-89/002
R 0.05
CF Volumetri¢ Conversion 1£/1000 cm’ EPA/540/1-89/002
Factor for Water
CF, Conversion Factor for Time 1 day/24 hours OSWER Directive 9285.6-03
PC Dermal Permeability | Chemical-specific Literature
Constant (cm/hour)
SA. Skin Surface Area 4,368 cm? Hands, Arms, Legs, Head
Available for Contact - Child EPA/600/8-89/043
SA, Skin Surface Area . 11,310 cm? ‘Hands, Arms, Legs, Head
Available for Contact - Adult EPA/600/8-89/043
ET Exposure Time 4 hours/day OSWER Directive 9285.6-03
EF Exposure Frequency 52 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Dralt (Rev. 2)

Risk-Based Guideline Values Report -vAppcndix A

May, 1995

39



Table 2.2.3

Recreational - Surface Water Exposure Pathway (Radionuclides)

CW,. = Sy
ING (SF o) (IRmm) (ET) (EF) (ED) (CF. T)

CWiomrar =

.For tritium also add:

CW, = 2
DERMIRIT — (SF,) (SA) (Kprerp (ET) (EF) (CF) (ED)

TR
(044 =
TOMLIRT  (EF) (ED) (ED) [(SF,) (IR,..) (CF) + (SFp) (SA) (Kppgs) (CP)]

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995




Table 2.2.3

Recreational (Radion'uclides)
Exposure variable explanations for the surface water exposure pathway

—fl

Variable Definition Value Used Explanation/Source
CW,c Radionuclide Concentration pCi/t Calculated Guideline
in Water (Ingestion) Values (GVs)
CWprrmtrit Tritium Concentration in Water pCi/t Calculated Guideline
(Dermal) Values (GVs) '
CW oravtuir Tritium Concentration pCi/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°*
1 x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
IR er Ingestion Rate - Water £/hour EPA/540/1-89/002
0.05
"ET Exposure Time 4 hours/day OSWER Directive 9285.6-03
EF Exposure Frequency 52 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
SA Skin Surface Area Available- 1.13 m* Hands, arms, legs, head
Adult EPA/600/8-89/043
Kerir Dermal Permeability Constant 1.5 X 10° m/hr Bronaugh et al , 1980
for Tritium

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 2.2.3  Recreational (Radionuclides)
Exposure variable explanations for the surface water exposure pathway

e
Variable Definition Value Used Explanation/Source
CF Conversion Factor for Volume 10° ¢/m’ OSWER Directive 9285.7-01B
CF, Conversion Factor for Time 1 day/24 hours OSWER Directive 9285.7-01B

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.1.1

Subsistence Farmer - Soil Exposure Pathway (Chemical - Caljc[qogens)

s - (TR) (BW,) (BW,) (AT) (365 dayslyr)
™ (EF) (F,) (CF) [(R,;c) (EDc) (BW,) + (IR,,.) (ED,) (BW,)]

(TR) (BW,) (AT) (365 dayshr)

(EF) (SF) (ED) (IR,,) (—I}F_ * P;F

CSim =

)

oS - (TR) (BW,) (BW,) (AT) (365 daysiyr)

T EF) SF) (CP) [0R i) (EDQ) (BW,) + (IR ) (ED,) (BW)] + (SF) (R,,) G * le«:F

) (ED) (BW,)]

Mound Plant Risk-Based Guideline Values Report - Appendix A
Dralt (Rev. 2) ' May, 1995

43
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Table 3.1.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway
Variable Definition Value Used Explanation/Source
1]
Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSim Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSrora. | Total Contaminant mg/kg Calculated Guideline it
Concentration in Soil Values (GVs) !
for all Exposure Pathways i
TR Target Excess Individual 1 x10* OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 103
1 x 10+
(Unitless)
“ BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs | OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Stope Factor (mg/kg-day)’
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*!
n CF Conversion Factor 10 kg/mg EPA/540/1-89/002
H IR,cic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, .in Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03

Mound Plant
* Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995 44



Table 3.1.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway
Variahle Definition Value Used Explanation/Source ‘
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) | revision
PEF Particulate Emission Factor 4.28 x 10° m%/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 1 - 6 yrs 6 yrs OSWER Directive 9285.6-03
-~ ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the

guideline value.
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Table 3.1.2

Subsistence Farmer - Soil Exposure Pathway (Chemical - Noncarcinogens - Chronic)

(THI) (BW,) (BW,,) (AT) (365 dayslyr)

CSING(Chmnic) = 1
(EF) (CF) ( RID C) [(IRyiuc) (EDe) (BW,) + (IR,,0) (ED,) (BW()]
cs _ mﬂ)' (BW,) (AT) (365 dayslyr)
INH(Chronic)
w5 (Ra) G * ) ED)
(THI) (BW,) (BW,) (AT) (365 days/yr)
CSTOTAL(Chmnic) =
(EF) [(4 !Dac) (CF) [(R,4c) (EDc) (BW,) + (IR,u,) (ED,) (BW()] + ( ) (R,) (VF PEF )
Mound Plant Risk-Bascd Guideline Values Report - Appendix A
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® ®
Table 3.1.2

Subsistence Farmer - Soil Exposure Pathway (Chemical - Noncarcinogens - Subchronic)

(THI) (BW ) (365 daysjyr)
CSTOTAL(SubchmnIc) = CSING(Subciwnic) - 1
) (IRsor'IC)

(EP) €P) (7

oSC

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995
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Table 3.1.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the soil exposure pathway
Variable Definition Value Used Explanation/Source
———————_——TW
CSinG(Chronic) Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Chronic Exposure 4
CS \NH(Chronicy Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
for Chronic Exposure
CS |Na(subebronic) Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Subchronic Exposure
CSroraL(Chronic) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Chronic Exposure
CSroratisubehranicy Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW, Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)

Mound Plant
Draft (Rev. 2)
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Table 3.1.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the soil exposure pathway .
Variable Definition Value Used Explanation/Source
RfD,. Chronic Inhalation Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
CF .Conversion Factor 10° kg/mg EPA/540/1-89/002
IR, iic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, i Soil Ingestion Rate '(7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR,;, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
' PEF Particulate Emission Factor 4.28 x 10° m*/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 1 -6 yrs 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the

guideline value.

Mound Plant
Draflt (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995

49



Table 3.1.3

Subsistence Farmer - Soil Exposure Pathway (Radionuclides)

CSine = —__(TR)
¢ (SF,) (CF,) (EF) [(R ) (ED) + (IR ,1,) (ED)]

(TR)

(SF) (CF,) (EF) (ED) (R,,) (35 * 5o

CSin =

)

CS,y = (TR)
= (SF) (ED) (1-5) (T)

- (TR)
CS?DTAL -
(SF,) (CF)) (EF) [(R,uc) (EDc) * (IR,,4) (ED )] + (SF)) (CFy) (EF) (ED) (IR,;) (% + PéF) + (SF,) (ED) (1-S,) (T,)
Mound Plant | Risk-Based Guideline Values Report - Appendix A
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Table 3.1.3  Subsistence Farmer (Radionuclides) ]
Exposure variable explanations for the soil exposure pathway
Variable Definition Value Used Explanation/Source
CSine Radionuclide Concentration pCil/g Calculated Guideline
in Soil (Ingestion) Values (GVs) ! .
CSinu Radionuclide Concentration pCi/g Calculated Guideline
in Soil (Inhalation) . Values (GVs) !
- CSex Radionuclide Concentration pCilg ~Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSroraL Total Radionuclide pCil/g Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR "l‘arget Excess Individual 1 x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 10°
1 x10*
(Unitless)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 1 - 6 yrs 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF; Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
. Slope Factor (risk/yr per pCi/g)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B

Mound Plant
Draft (Rev. 2)
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Table 3.1.3

Subsistence Farmer (Radionuclides)
Exposure variable explanations for the soil exposure pathway

‘ Variable I Definition Value Used Explanation/Source |

CF, Conversion Factor 2 10° g/kg OSWER Directive 9285.7-01B
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
IR, e Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR, ia -Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m*/kg OSWER Directive 9285.7-01B,
‘ revision
S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B,
(Unitless) revision
T, Gamma Exposure Time Factor 9/24 OSWER Directive 9285.7-01B,
(Unitless) revision

! The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.2.1

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Carcinogéns)

(TR) (BW,) (AT) (365 daysjyr)
CWinG =
(SF,) (IR,,,,) (EF) (ED)

S (TR) (BW,) (BW) (AT) (365 daysiy)
P (SF,) (PC) (CF) (EF) (ET) [(SA,) (ED,)) (BW) + (540) (ED) (BW,)]

cw. - (IR) (BW,) (AT) (365 daysr)
H " (SF) (K) (IR,;) (EF) (ED) (TF)

ar . - (TR) (BW,) (BW,) (AT) (365 dayslyr)
e " (EF) ((BW¢) (SF,) (R...,) (ED) + (SF,) (PC) (CF) (ET) [(84,) (ED,) (BIW,) + (54,) (ED,) (BW,)] + (BWW,) (5F) (K) (R, (ED) (TF)]

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Draft (Rev. 2)

May, 1995

Table 3.2.1 Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition’ Value Used Explanation/Source
CWna Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWoe Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
CWou Contaminant Concentration mg/¢ Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWqoraL Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x 10¢ . OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
I x10*
(Unitless)
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*!
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)?!
K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B
IR,... Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR, Daily Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
SA. Skin Surface Area 7,280 cm? Whole body (age 3 to 6) _
Available for Contact - Child 50th percentile EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body EPA/600/8-89/043
Available for Contact - Adult
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.2.1 Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway,
Variable Definition Value Used Explanation/Source

e mrRsEEE

PC Permeability Constant Chemical-specific Literature

(cm/hr)
CF Conversion Factor 1 £/1000 cm® EPA/540/1-89/002
ET Exposure Time 0.167 hr/day EPA Dermal Risk Assessment
Supplemental Guidance August 1992

EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03

ED Exposure Duration 30 yrs | OSWER Directive 9285.6-03

ED, Exposure Duration (7-31 yrs) 24 yrs OSWER Directive 9285.6-03

ED. Exposure Duration (1-6 yrs) 6 yrs OSWER Directive 9285.6-03

BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03

BW, Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03

AT Averaging Time 70 yrs OSWER Directive 9285.6-03

TF Time Fraction Spent in House 15724 EPA/600/8-89/043

! The calculated guideline values (GVs) are presénted in Appendix B of this report.

Mound Plant
Draft (Rev. 2)
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Table 3.2.2.

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Noncarcinogens - Chronic)

CWroraL (Cwoni

) (0Ru) () (B (ED) + (PO) (CP) (ET) (1) [S40) (ED) (BW,) + (34,) (D) BWo) + (ED) (K (R0 (

_ (THI) (BW,) (365 daysyr)

Cu,ING(Chmnic) - 1
. IR,.) (E

(THI) (BW,) (AT) (365 daystyr) (BW,)

(PC) (CF) (ET) (EF) ( Rﬂl) C) [(S47) (ED,) (BW,) + (54,) (ED,) (BW,)]

CWDER(Chmnic) =

(THI) (BW ) (365 dayslyr)
CWINH(Chmnic) = 1

() (Ry) (EP) (TP) (o
ic

)

(THI) (BW,) (BW,) (365 daystyr) (AT)

1
RD,

Do ) BW,) (TF))

Mound Plant
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Table 3.2.2.

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Noncarcinogens - Subchronic)

| (THI) (BW,) (365 daysjyr)

(PC) (CF) (ET) (EF) (HDI__) (54)]
oSC

CWTOTAL(Subchmnic) = CWDER(Subchmnic) =

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995
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Table 3.2.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used ' . Explanation/Source
CW ina(Ghroniey Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
for Chronic Exposure
CW per Chronic) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) .
for Chronic Exposure
CW inn(Ghrooic) Contaminant Concehtration mg/¢{ Calculated Guideline
in Water (Inhalation) Values (GVs) !
for Chronic Exposure
CW pErsubetronic) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) *
for Subchronic Exposure
CWororaL(Chroaie) Total Contaminant Concentration mg/¢ Calculated Guideline
in Water for Chronic Exposure Values (GVs) !
CWororaLsubetronic) Total Contaminant Concentration mg/¢ Calculated Guideline
in Water for Subchronic Exposure Values (GVs) !
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
_ (Unitless)
IR e Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR,, Daily Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m® OSWER Directive 9285.7-01B
PC Permeability Constant Chemical-specific Literature
(cm/hr)

Risk-Based Guideline Values Report - Appendix A
May, 1995 58
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Table 3.2,2  Subsistence Farmer (Chemical - Noncarcinogens)
' Exposure variable explanations for the groundwater exposure pathway.
" Variable Definition Value Used Explanation/Source
CF Conversion Factor 1 £/1000 cm?® EPA/540/1-89/002
ED Exposure Duration 30 years OSWER Directive 9285.6-03
-ED, Exposure Duration Adult 24 years OSWER Directive 9285.6-03
ED¢ Exposure Duration Child 6 years OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
ET Exposure Time Hours/day EPA Dermal Risk Assessment
0.167 Supplemental Guidance August 1992
RfD ¢ Chronic Oral Chemical-specific - IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific RIS, HEAST
Reference Dose (mg/kg-day)
RfD;¢ Chronic Inhalation Chemical specific IRIS, HEAST
' Reference Dose (mg/kg-day)
SA¢ Skin Surface Area 7,280 cm? Whole body (age 3 - 6 yrs)
Available for Contact - Child EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body
Available for Contact - Adult EPA/600/8-89/043
BW. Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.2.3

f .

Subsistence Farmer - Groundwater Pathway (Radionuclides)

CW,s = TR
(SFo) (IRwatcr) (EF) (ED )
For Tritium also add:
- TR . '
Winnrer - ETy) + ) Np) M) ()
(SF) (IR,,) (EF) (ED) Mpyry) (CF)) [ Iy ]
’ . : (VH)
CW - TR
PERMTRIT — (SF,) (SA) (Kp) (ETy) (EF) (CF,) (ED)
Wroramr = IR
(EF) (ED) [(SF,) (IR....) * (SF) (R,,) Mrory) (CF) [T ° 3 (‘: ) P25 + (SFp) (84) (K;) (ET) (CF))
H.
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.2.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used Explanation/Source

CWia Radionuclide Concentration pCi/¢ Calculated Guideline

in Water (Ingestion) Values (GVs) !
CW rer Tritium Concentration pCi/t Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWpermrriT Tritium Concentration pCi/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
CWqoraL Total Radionuclide Concentration pCi/t Calculated Guideline
. in Water for all Exposure Pathways Values (GVs) !
TR Target Excess Individual I x10% OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x107?
: 1 x 10+
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)

IR, ..., Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR,;, Daily Inhalation Rate 0.83m’/hr OSWER Directive 9285.6-03
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03

Morar | Airborne Mass Concentration of 66.96 g/m® ORNL Tritium Methodology
Water in Shower Stall
Mound Plant Risk-Based Guideline Values Report - Appendix A

Draft (Rev. 2)

May, 1995
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Table 3.2.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used I Explanation/Source
CF, Conversion Factor for Mass of 1 £/1000g ORNL Tritium Methodology
Water
ET; Exposure Time in Shower 0.167 hours/day EPA Dermal Risk Assessment
' Supplemental Guidance 1992
F Fraction of Day Spent Inside 15 hours/24 hours EPA/600/8-89/043
House
N Number of Household Members 4 Best Professional Judgement
Showering per Day ORNL Tritium Methodology
Nsv Number of Shower Volumes 6 Best Professional Judgement
Expelled into Home per Shower ORNL Tritium Methodology
Vs Volume of Shower Stall 5m Best Professional -Judgement
' ORNL Tritium Methodology
A Functional Air Exchange Rate of 2.76/ hour McKone and Bogen, 1992 -
House
Vu Volume of House (1200 ft?) 272 m® Best Professional Judgement
ORNL Tritium Methodology
SA Skin Surface Area Available for 1.9 m? Whole Body
Absorption EPA/600/8-89/043
Kerar Dermal Permeability Constant for 1.5 X 10® m/hour Bronaugh et al, 1980
Tritium
CF, Conversion Factor for Volume 10* ¢/m’ ORNL Tritium Methodology

! The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.3.1

Subsistence Farmer - Soil/Home Grown Produce Exposure Pathway (Chemical - Carcinogens)

cs

1]

vswel

_ (TR) (BW) (AT) (365 dayslyr)
¥ (SF) (R,) (FI,) (EF) (ED)

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Mound Plant
Draft (Rev. 2)

Table 3.3.1. Subsistence Farmer (Chemical - Carcinogens) .
Exposure variable explanations for the calculation of the target concentration of contaminants in soil used to grow
homegrown produce.
E Variable Definition Value Used Explanation/Source
CS Concentration of Chemical in Soil Chemical-specific Calculated Guideline .
(mg/kg) Values (GVs) !
C. Concentration of the Chemical in the Chemical-specific Calculated Values
Edible Portion of the Crop (mg/kg) '
TR Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10%
_ 1x10*
(Unitless)
SF, Oral Cancer Chemical specific IRIS, HEAST
Slope Factor (mg/kg-day)™*
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Prodﬁce Ingested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
IR,, Ingestion Rate 0.340 kg/day OSWER Directive 9285.6-03
B.iwat Soil to wet plant concentration factor, the Chemical-specific MEPAS
ratio of the concentration of an element in (Unitless)
vegetation divided by its concentration in
soil.

The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.3.2

Subsistence Farmer - Soil/Home Grown Produce Exposure Pathway (Chemical - Noncarcinogens)

c. - (THI) (BW) (AT) (365 daysiyr)

T OR) (1) € (555 ED)
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Table 3.3.2. Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the calculation of the target concentration of contaminants in soil used to
grow homegrown produce.
Variable Definition Value Used Explanation/Source
= == —
CS Concentration of the Chemical in Soil Chemical-specific Calculated Guideline
(mg/kg) Values (GVs) !
C. Concentration of the Chemical in the Chemical-specific Calculated Value
Edible Portion of the Crop (mg/kg)
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
AT Averaging Time 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Produce Ingested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
IR,, Ingestion Rate 0.340 kg/day OSWER Directive 9285.6-03
Bt Soil to wet plant concentration factor, the Chemical-specific MEPAS
ratio of the concentration of a chemical in (Unitless)
vegetation divided by its concentration in
soil.

The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.3.3

Subsistence Farmer - Soil/Home Grown Produce Exposure Pathway (Radionuclides)

(TR)

C~~ F) CP (R,) (FI,) (EF) (ED)
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Table 3.3.3  Subsistence Farmer (Radionuclides)
Exposure variable explunations for the calculation of the target concentration of contaminants in soil used to grow

homegrown produce.

Variable Definition Value Used Explanation/Source
e e R e R R T e e e e R e e e e e
CS Concentratioh of the Radionuclide Radionuclide-specific Calculated Guideline
in Soil B (pCilg) Values (GVs) !
Cy Concentrdtion of the Radionuclide in the Radionuclide-specific Calculated Values
N Edible Pottion of the Crop (pCilg)
TR Target Excess Indlvidual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x103 ' '
1x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FIL, Fraction of Diet Produce Ingested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
IR, Ingestion Rate 0.340 kg/day OSWER Directive 9285.6-03
CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B
B, Soil to wet plant concentration factor, the Radionuclide-specific NCRP, MEPAS
ratio of the concentration of a (Unitless)
Radionuclide in vegetation divided by its :
concentration in soil.

! The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.4.1

Subsistence Farmer - Soil/Beef Exposure Pathway (Chemical - Carcinogens)

» C
Cs = b
(Fy) [(Bouayy (2) + (Q)]

. (TR) (BW) (AT) (365 daysiyr)

’ (SF,) (IR,) (F1,) (EF) (ED)
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Table 3.4.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the ingestion of beef,
Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil Chemical-specific Calculated Guideline
(mg/kg) Values (GVs) !
G Concentration of the Chemical in Beef Chemical-specific Calculated Values
(mg/kg)
TR Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1x10*
(Unitless)
SF, Oral Cancer Slope Factor Chemical-specific IRIS, HEAST
(mg/kg-day)*!
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Beef Ingested from Site 0.75 OSWER Directive 9285.6-03
(unitless)
IR, Ingestion Rate (Beef) 0.100 OSWER Directive 9285.6-03
(kg/day)
F, Feed-to-beef transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg)
By Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, IAEA
(Unitless)

Mound Plant
Draft (Rev. 2)
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Table 3.4.1  Subsistence Farmer (Chemical - Carcinogens) :
Exposure variable explanations for the ingestion of beef.

Variable Definition Value Used Explanation/Source
] :
Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)
Q. Quantity of soil ingested 0.8 kg/day Mayland et al. 1975
daily by cattle

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 3.4.2

Subsistence Farmer - Soil/Beef Exposure Pathway (Chemical - Noncarcinogens)

CS = Co
(Fy) [Byayy (29 + (Q))

c, = {H) (BW) (AT) (365 daysiyr)

(R) (F1) (EF) (z5) (ED)

o

Mound Plant
Draft (Rev. 2)

Risk-Bascd Guideline Values Report - Appendix A
May, 1995
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Table 3.4.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of beef.
Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil Chemical-specific Calculated Guideline
(mg/kg) Values (GVs) !
G, Concentration of the Chemical in Beef Chemical-specific Calculated Values
: (mg/kg)
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
AT Averaging Time 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Beef Ingested from Site 0.75 OSWER Directive 9285.6-03
(Unitless)
IR, Ingestion Rate (Beef) 0.100 kg/day OSWER Directive 9285.6-03
F, Feed-to-beef transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg)
B,y Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, IAEA
_ . (Unitless)
Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)

Mound Plant . e
Draft (Rev. 2) Risk-Based Gundchn;:'1 :I;hln;sg skcpor( - Appendix A
Rk



Table 3.4.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of beef.

Definition - Value Used

Q. Quantity of soil ingested 0.8 kg/day Mayland et al. 1975
daily by cattle

Explanation/Source

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 74




Table 3.4.3

Subsistence Farmer - Soil/Bee£ Exposure Pathway (Radionuplides)

G

CS =
F b[(Bw(d:y)) Q) + (@)1

(TR)

C. =
*  (SF,) (IR,) (Fl,) (EF) (ED) (CF)

Mound Plant
Draft (Rev. 2)

Risk-Based Guidcline Values Report - Appendix A
May, 1995
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Table 3.4.3  Subsistence Farmer (Radionuclides)
Exposure variable expianations for the ingestion of beef.
Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil Radionuclide-specific Calculated Guideline
(pCilg) Values (GVs) !
C, Concentration of the Radionuclide Radionuclide-specific Calculated Values
in Beef (pCilg)
TR Target Excess Individual I x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10% '
1 x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet (Ingested) 0.75 OSWER Directive 9285.6-03 |
(Unitless)
1R, Ingestion Rate (Beef) 0.100 kg/day OSWER Directive 9285.6-03
CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B
F, Feed-to-beef transfer coefficient Radionuclide-specific NCRP, MEPAS, 1AEA
(days/kg)
B4 Soil-to-plant concentration factor Radionuclide-specific NCRP, MEPAS, IAEA
. (Unitless)
Q, Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)
Mound Plant Risk-Based Guidcline Values Report - Appendix A

Draft (Rev. 2)

May, 1995.
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Table 3.4.3

Q

Subsistence Farmer (Radionuclides)

Exposure variable explanations for the ingestion of beef,

Variable l Definition

| Quantity of soil ingested
daily by cattle

Value Used - Explanation/Source

0.8 kg/day ! Mayland et al. 1975

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Vatues Report - Appendix A

May, 1995



Table 3.5.1

Subsistence Farmer - Soil/Mlik Exposure Pathway (_(ghem[gal - Carcinogens)

Cs = C
Fm[(B w(dly))(Qf) + (Q:)]

_ (TR) (BW) (AT) (365 daysjyr)

"~ '(F,) (R,) (FI,) (EF) (ED)

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995
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Tabfe 3.5.1 Subsistence Farmer (Chemical - Carcinogens) )
Exposure variable explunations for the ingestion of milk,

Variahle Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil mg/kg Calculated Guideline
B - . N Values (GVs) !
Ca Concentration of the Chemical in Milk Chemical-specific Calculated Vatues
- .- B mp/kg
a TR Target Excess Individual 1x10* OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 10
1x10*
K o " (Unitless)
SF, Oral Cancer Chemical-specific IRIS, HEAST
i Slope Factor (mg/kg-day)* ‘
" ; AT Averaging Time 70 yrs “OSWER Directive 9285.6-03 u
u BW Body Weight 70 kg OSWER Directive 9285.6-03 "
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
i Fl,, Fraction of Diet Milk Ingested from Site 0.75 OSWER Directive 9285.6-03
(Unitless)
IR, Ingestion Rate (Milk) 0.400 kg/day OSWER Directive 9285.6-03
F. Feed-to-milk transfer coefficient Chemical-specific NCRP, MEPAS, IAEA
: (days/kg)
B,.ay Soil-to-plant concentration factor Chemical-specific NCRP, MEPAS, TAEA
(Unitless)
Mound Plant Risk-Based Guideline Values R.cpon - Appendix A
May, 1995 79

Draft (Rev. 2)



Table 3.5.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the ingestion of milk.
e

Variable Definition - Value Used Explanation/Source
W

Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)

Q. Quantity of soil ingested 0.8 kg/day Mayland et al. 1975
daily by cattle :

! The calculated guideline values (GV3) are presented in Appendix B of this report.
:\)Al:t;:u(inl:l:n; ) Risk-Based Guidclin;l :/;hll;; schorl - Appendix A
: ' 80




Table 3.5.2

Subsistence Farmer - Soil/Milk Exposure Pathway (Chemical - Noncarcinogens)

C
¢ = m
Fm[(Bvs(dry))(Qf) + (Qs)]

c, - (H) BW) (AT) (365 dayshyr)

(R,) (F1,) (EP) (75-) ED)

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 3.5.2

Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of milk,

1

Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil mg/kg Calculated Guideline
' Values (GVs) !
C. Concentration of the Chemical in Milk Chemical-specific Calculated Values
mg/kg
THI Target Hazard Index ‘ 1 OSWER Directive 9285.7-01B
(Unitless)
; . i
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
AT Averaging Time 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
H ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction o'f Diet Milk Ingested from Site 0.75 OSWER Directive 9285.6-03
‘ (Unitless)
IR, Ingestion Rate (Milk) 0.400 kg/day OSWER Directive 9285.6-03 |
F. Feed-to-milk transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg)
Bty Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, IAEA
(Unitless)
Q Quantity of feed/silage ingested 8.2 kg DM/day

daily by cattle (dry matter)

Stockdale & King 1983 ”

Mound Plant

Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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I - =
Table 3.5.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of milk.

Variable Definition Value Used Explanation/Source

Q, Quantity of soil ingested 0.8 kg/day Mayland et al. 1975 '
daily by cattle L ) :

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2) Risk-Based Guideline Values Report - Appendix A
: ' May, 1995
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Table 3.5.3

Subsistence Farmer - Soil/Milk Exposilre Pathway (Radionuclides)

CS = Cn
Fm[(Bw(dly))(Q[) + (Qs)]

(TR)

Cn ” (SF,) (CF) (IR,) (FI,) (EF) (ED)

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995
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Table 3.5.3

Subsistence Farmer (Radionuclides)
Exposure variable explanations for the ingestion of milk.
[ 7 —
‘Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil Radionuclide-specific Calculated Guideline
pCilg Values (GVs) !
C. Concentration of the Radionuclide Radionuclide-specific Calculated Values
in Milk (pCi/g)
TR Target Excess Individual 1x10¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet (Ingested) 0.75 OSWER Directive 9285.6-03
(Unitless)
IR, Ingestion Rate (Milk) 0.400 kg/day OSWER Directive 9285.6-03
CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B
F. Feed-to-milk transfer coefficient Radionuclide-specific Calculated value
(days/kg) :
B..ay Soil-to-plant concentration factor Radionuclide-specific NCRP, MEPAS, 1AEA
(Unitless)

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report -
May, 1995

Appendix A
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Table 3.5.3  Subsistence Farmer (Radionuclides)
Exposure varinble explanations for the ingestion of milk,
e e e e e e

Variable Definition Value Used Explanation/Source
wmﬁ
Q ‘ Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)
Q, Quantity of soil ingested 0.8 kg/day Mayland et al. 1975
daily by cattle

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 86



Table 4.1.1

Construction/Mound Employee - Soil/Sediment Exposure Pathway (Chemical - Carcinogens)

_ (TR) (BW) (AT) (365 days|yr)
NG (EF) (ED) (SF,) (CF) (IR,

s - __(TR) (BW) (AT) (365 dayslyr)
INH

(EF) (ED) (SF) (IR,,) ‘Tlp -

PEF

)

(TR) (BW) (AT) (365 days/[yr)
(EF) (ED) [(SF,) (CP) (R,;) *+ (SF) (R,)

CSroma = 1

1
F * PEF"

Risk-Based Guidclin’s Report - Appendix A
995




Table 4.1.1

Construction/Mound Employee (Chemical - Carcinogens)

Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition " Value Used Explanation/Source
CSina Contaminant Concentration mg/kg Calculated Guideline
: in Soil (Ingestion) Values (GVs) !
CSinn Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) : Values (GVs) !
CSrora. | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
I x 10
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
SF; Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™!
CF Conversion Factor 10° kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revisions f

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995



Table 4.1.1 Construction/Mound Employee (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposurc pathway
Variable Definition Value Used - Explanation/Source
PEF Particulate Emission Factor 4.28 x 10° m¥kg OSWER Dircetive 9285.7-0113,
revisions
EF Exposure Frequency ' 250 days/yr ‘ OSWER Directive 9285.6-03
ED Exposure Duration .S yrs OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.

L

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the

guideline value.

Mound Plant
Drafl (Rev. 3)

Risk-Based Guideline Values Report - Appendix A
December 1993
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Table 4.1.2

Construction/Mound Employee - Soil/Sediment Exposure Pathway (Chemical - INoncarcinogens)

_ (THD) (BW) (365 days/yr)

CSING 1
E —) (C IR .
( F) (RfDo) ( F) ( A()ll)
cs _ (THI) (BW) (365 days/yr)
INIL T - 1 1 1 .
E —) (R ) (— —
(EF) (RfD;) (UR,) (VF + PEF)
cs B (THD (BW) (365 days|yr)
TOTAL ~ 1 1 1 1
’ £ C IR ) + (——) (IR .) (— + —)
(EF) [(RjDa) (CF) (R, (Rﬂ)i) (R,) (VF PEF)]
} >nd Plant ‘ Risk-Based Guidelin: "~ "1es Report - Appendix A -
‘cv. 2) : ‘..995 ’ 90
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Table 4,1.2 Construction/Mound Employee (Chemical - I'rcinogens)

Exposure variable explanations for the soil/sediment exposure pathway

@

— -
Variable Definltion Value Used Explanation/Source
I  ————— —— — —_—
CSno Contaminaht Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) '
CSn Contaminant Concentration hg/kg Calculated Guideline
in Soil (InHaldtion) Values (GVs) !
CStotaL Total Contantinant Concentration in mg/kg Calculated Guideline
Soil Values (GVs) !
for all Exposute Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
RID, Inhalation Reference Dose Chemical-specific IRIS, HEAST
' (mg/kg-day)
CF Conversion Factor 10 kg/mg EPA/540/1-89/002
IR, .4 Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m¥/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revisions
PEF Particulate Emission Factor 4.28 x 10° m'/kg OSWER Directive 9285.7-01B,
‘ revisions
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the guideline value.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Val
May,
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Table 4.1.3

Construction/Mound Employee - Soil/Sediment Exposure Pathway (Radionuclides)

CSpo = o
J.NG (ED,) (EF) (SF) (CF)) (R,)

CSpy = IR 1 1
(ED)) (EF) (SF) (CF)) (IR,) (W«‘ + PEF)
CSpy = L
. (ED) (SF) (1-8)) (T)
- (TR)
Csmmz. - 1 1
(ED,) (EF) [(SF) (CF)) UR_) + (SF) (CF,) (IR) (—ﬁ. + -I;EF,)] + (ED) (SF) (1-8) (T)
Mound Plant | Risk-Based Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995
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!___"“—“"' o
Table 4.1.3  Construction/Mound Employee (Radionuclides)
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition Value Used Explanation/Source
CSina Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSpa Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSex Radionuclide Concentration pCilg Calculated Guideline
in Soil (Extemnal Exposure) Values (GVs) !
CSyomac Total Radionuclide pCi/g Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x 10 OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10° ‘ '
1x10*
{Unitless)
ED, Exposure Duration 1 25 yrs OSWER Directive 9285.6-03
; ]
‘ ED, Exposure Duration 2 25 yrs x 0.685 OSWER Directive 9285.6-03
(250 days/yr + 365 days/yr)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
” Slope Factor (risk/yr per pCi/g)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B
Mound Plant

Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 4.1.3  Construction/Mound Employee (Radionuclides)
, Exposure variable explanations for the soil/sediment exposure pathway
—— e - = — % A e et
. Variable Definition | Value Used ! Explanation/Source
W
CF, Conversioh Factor 2 10° g/kg OSWER Directive 9285.7-01B
B EF Exposure !‘requency 250 days/yr OSWER Directive 9285.6-03
R Ingestion !{ate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Aif Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revisions
PEF Particulate Emission Factor 4.28 x 10° m’/kg OSWER Directive 9285.7-01B,
revisions
S, Gamma Shielding Factor 0.1 OSWER Directive 9285.7-01B
(Unitless) (open area), revisions
T, Gamma Exposure Time Factor 13 OSWER Directive 9285.7-01B
(Unitless) (8724 hr exposure), revisions

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995
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Table 4.2.1

Con’structionlMound Employee - Groundwater Exposure Pathway (Chemical - Carcinogens)

cw. = (IR (BW) (AT (365 daysyr)
NG (SF) (R,,,) (EF) (ED)

CW.. = (TR) (BW) (AT) (365 days|yr)
PER " (SF)) (PC) (CF) (EF) (ET) (SA) (ED)-

CW.. - (TR (BW) (AT) (365 days/yr)
I (SF) (K) UR,) (EF) (ED) (ET) (CF)

(TR) (BW) (AT) (365 days/yr)

CWrom. = (&R @Dy [ GF) GR._) + (5F) (K) UR,,) (ED) (CF,)+ (SF,) (5A) (PC) (CF) (ED) |

Mound Plant .
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995
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Table 4.2.1

Variable

Construction/Mound Employee (Chemical - Carcinogens)
. Exposure variable explanations for the groundwater exposure pathway.

Definition

Value Used

__—W

Explanation/Source

Calculated Guideline

(cm/hr)

CWha Contaminant Concentration mg/¢
in Water (Ingestion) Values (GVs) !
CWger Contaminant Concentration mg/t Calculated Guideline
in Water (Dermal) Values (GVs) !
CWhu Contaminant Concentration mg/¢ Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWioraL Total Contaminant Concentration in | . mg/¢{ Calculated Guideline
Water for all Exposure Pathways Values (GVs) !
TR Target Excess Individual Lifetime 1 x10% OSWER Directive 9285.7-01B
Cancer Risk 1x10°
1x10%
(Unitless)
SF, Oral Cancer Slope Factor Chemical specific IRIS, HEAST
(mg/kg-day)"
IR, ,icr Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
SF, Inhalation Cancer Slope Factor Chemical-specific IRIS, HEAST
(mg/kg-day)"

K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B
IR, Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
SA Skin Surface Area 19,400 cm?® Wh‘ole body, EPA/600/8-89/043

Available for Contact
PC Permeability Constant Chemical-specific Literature

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995
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Table 4.2.1  Construction/Mound Employee (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway.

Variable Definition Value Used Explanation/Source
CF Conversion Factor 1 £/1000 cm’ _E;’A]540/1-89/002
ET Exposure Time 0.167 hr/day EPA Dermal Risk Assessment

Supplemental Guidance August 1992

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 25 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
CF; Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B
AT Averaging Time 70 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)

Risk-Based Guldcline Values Report - Appendix A
May, 1995
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Table 4.2.2

‘ConstructionlMound Employee - Groundwater Exposure Pathway (Chemical - Noncarcinogens)

CWoppy =

cw,y, = (THD (BW) (368 daysy)

1
UR_,)( RJD,) (ER

363 days|yr)
CW... = —(THD (BW) (365 daysiyr

oER 1
s ¢ "D

o

) (PC) (CF) (ED (EP)

(THI) (BW) (365 dayslyr)
CWypy = <
(K) (=) (R,) (EF) (ED) (CFp
RD,

(THD) (BW) (365 dayslyr)

ERI(

1
&P,

1
D,

) UR,,) + (

1

) () URy) (ED) (CFp + (s

&

} (S4) (PC) (CH) (ED) ]

Mound Plant
Draft (Rev. 2)

Risk-Bascd Guldeline Values Report - Appendix A

May, 1995
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Table 4.2.2  Construction/Mound Employee (Chemical - Noncarcinogens)
_Exposure variable explanations for the groundwater exposure pathway.
m
Variable Definition Value Used Explanation/Source
CW, . Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWper Contaminant Concentration mg/l Calculated Guideline
in Water (Dermal) Values (GVs) !
CWum Contaminant Concentration mg/¢ Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWioraL Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs)
for all Exposure Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
IR e Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B
IR, Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
RfD, Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
PC Permeability Constant Cllemical-speéiﬁc Literature
(cm/hr)
CF Conversion Factor 1 £/1000 cm® EPA/540/1-89/002
ET Exposure Time Hours/day EPA Dermal Risk Assessment
0.167 Supplemental Guidance August 1992

Mound Plant
Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A

May, 1995
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Table 4.2.2  Constructiorf/Mound Employee (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.

| Variable Definition’ Value Used Explanation/Source
RfD, Oral Chronic Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
SA Skin Surface Area 19,400 cm? Whole body
Available for Contact EPA/600/8-89/043
CF; Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B
BW Body Weight 70 kg OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant Risk-Based Guideline Values Report - Appendix A

Draft (Rev. 2) May, 1995
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Table 4.2.3

Construction/Mound Employee - Groundwater Exposure Pathway (Radionuclides)

i TR
Wino = GF) UR...) (EF) (ED)

For Tritium also add:

CWirrmir = X
’ (SF)) (R, (EF) (ED) (Myor,,) (CF,) (ETy) (CFy)

W ) TR
P (SF) (S4) (Kprarr) (ETy) (EF) (CF,) (ED)

TR
W vore e (EF) (ED) {(SF,) (R....) * (5F) (R.)) Mroru) (CF)) (ETs) (CFy) + (SFo) (M) (Kpmarr) (ET) (CF)]

Mound Plant Risk-Dased Guideline Values Report - Appendix A
Draft (Rev. 2) May, 1995 104



Table 4.2.3

Construction/Mound Employee (Radionuclides)

Exposure variable explanations for the groundwater exposure pathway

Water

Variable Value Used Explanation/Source
CWyua Concentration of Radionuclide in pCi/t Calculated Guideline
Water (Ingestion) Values (GVs) !
CW anmr Concentration of Tritium in Water pCi/t Calculated Guideline
(Inhalation) ’ Values (GVs) !
01/ Ep— Concentration of Tritium in Water pCi/e Calculated Guideline
( (Dermal) Values (GVs) !
CWiomau Total Concentration of pCi/t Calculated Guideline ’
' Radionuclide in Water (all Values (GVs) !
pathways)
TR Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1 x 10*
(Unitless)
i
SF, Oral Cancer Radionuclide-specific HEAST
: Slope Factor (risk/pCi)
SF, Inhalation Cancer Rﬁdionuclide-speciﬁc HEAST
Slope Factor (risk/pCi)
IR, Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03 “
IR,;, Inhalation Rate 20 m® hr/day OSWER Directive 9285.6-03 }}
~ My Airbome Mass Concentration of 66.96 g/m’ ORNL Tritium Methodology
Water in Shower
n CF, Conversion Factor for Mass of 1 21000 g ORNL Tritium Methodology

Mound Plant
Draft (Rev. 2)

Risk-Bascd Guideline Values Report - Appendix A
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Table 4.2.3  Construction/Mound Employce (Radionuclides)
Exposure variable explanations for the groundwater cxposure pathway
( Variable Definition ‘
‘ ET; Exposure Time for Shower

Value Used

0.167 hr/day

. Explanation/Source

EPA Dermal Risk Assessment

Supplemental Guidance August
1992
SA Skin Surface Area Available for 1.9 m? EPA/600/8-89/043, whole body
| absorption
Kpu Dermal Permeability Constant for 1.5 x 10 m/hr Bronaugh et al 1980
Tritium
CF, Conversion Factor for Volume 10° ¢/m? OSWER Directive 9285.7-01B
CF; Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B
i EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 25 yrs OSWER Directive 9285.7-01B

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)
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Table 5.1.1

Commercial/Office Worker - Soil Exposure Pathway (Chemical - Carcinogens)

_ (IR (BW) (AT) (365 days/yr)
WG " (EF) (ED) (SF)) (CF) (IR,

CS. = (TR) (BW) (AT) (365 days|yr)

INH ~ 1 1
(EF) (ED) (SF) (IR,) (W + ;E—F)

(TR) (BW) (AT) (365 days/yr)

CSromur = 1 ]
EF) (ED) [(SF,) (CF) (IR_,) + (SF) (IR — +
(EF) (ED) [(SF) (CP) (IR,;) (»,)( "")(VF FEF)
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Table 5.1.1

Commercial/Office Worker (Chemical - Carcinogens)

Exposure variable explanations for the soil exposure pathway

: Value Used Explanation/Source l

Variable Definition
CSpa Contaminant Concentration mg/kg Calculated Guideline -
‘ in Soil (Ingestion) Values (GVs) !
- CSi Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSqorar | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1x10*
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
" AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IR1S, HEAST
Slope Factor (mg/kg-day)*
SF; Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*
u CF Conversion Factor 10* kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
Mound Plant Risk-Based Guideline Values Report - Appendix A

Draft (Rev. 2)
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Table 5.1.1  Commercial/Office Worker (Chemical - Carcinogens) '
Exposure variable explanations for the soil exposure pathway

" Variable Definition

PEF Particulate Emission Factor

Value Used

4.28 x 10° m¥/kg

Explanation/Source

OSWER Directive 9285.7-01B,
revision

H EF Exposure Frequency

250 days/yr

OSWER Directive 9285.6-03

“ ED Exposure Duration

25 yrs

OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lower of the values is the

guideline value.

Mound Plant

‘ (Rev. 2)
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Table 5.1.2

Commercial/Office Worker - Soil Exposure Pathway (Chemical - Noncarcinogens)

cs. - (THD (BW) (365 daysiyr)

ING 1
(EF) (=) (CP) (R,;)

(THI) (BW) (365 days|yr)

CSun = 1 1 ]
ER () UR) (G * )
s - (THI) (BW) (365 daysfyr)
T ERm ) P ARy + Ly ary) (L + —Loy
(ER) () (CP) UR) * () TR (e + )
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- Table 5.1.2 Commercial/Office Worker (Chemical - Noncarcinogens)

Exposure variable explanations for the soil exposure pathway |

Variable Definition : Value Used Explanation/Source ,
.-—'‘—'—._-—-—_——-'—-.—-__-———''_'_-—'-"_——"""'——'—".—..__1
CSna Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSpu Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CStoraL Total Contaminant Concentration in mg/kg Calculated Guideline
Soil Values (GVs) !
for all Exposure Pathways
THI Target Hazard Index I OSWER Directive 9285.7-01B
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
RfD, Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
CF Conversion Factor 10* kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m*/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 250 daysl/yr OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the guideline value.

Mound Plam Risk-Based Guideline Values Report - Appendix A
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Table 5.1.3

Commercial/Office Worker - Soil Exposure Pathway (Radionuclides)

s - (TR
ING (ED,) (EF) (SF)) (CF,) (IR_))

- (TR)
CSINH - 1 1
(ED)) (EF) (SF) (CF) (R,) (-’;1; + PEF)
CSgy = (IR _
(ED,) (SF) (1-8) (T)
CSrom = (TR)
(ED)) (EF) [(SF) (CF)) (R + (SF) (CF)) (IR,) (T}E‘ + P;ZF)] + (ED)) (SF) (1-S) (T)
Mound Pla
D’;l:-. ?,:’:vn;) Risk-Based Guidefine Vafues Report - Appendix A
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Table 5.1.3

Commercial/Office Worker (Radionuclides)

Exposure variable explanations for the soil exposure pathway

Variable Definition Value Used Explanation/Source
CSie Radionuclide Concentration pCi/g Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSim Radionuclide Concentration pCi/g Calculated Guideline -
in Soil (Inhalation) Values (GVs) !
CSgx Radionuclide Concentration pCi/g Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSqrotaL Total Radionuclide pCi/g Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
1x10*
(Unitless)
-ED, Exposure Duration 1 25 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 2 25 yrs x 0.685 OSWER Directive 9285.6-03
: (250 days/yr + 365 days/yr)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
Slope Factor - (risk/yr per pCi/g)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B

Mound Plant

D

cv. 2)
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Table 5.1.3

Commercial/Office Worker (Radionuclides)
Exposure variable explanations for the soil exposure pathway

Variable Definition Value Used Explanation/Source
CF, - Conversion Factor 2 10° g/kg OSWER Directive 9285.7-01B
EF Exposure Frequency 250 days/yr | OSWER Directive 9285.6-03
IR Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
IR,; Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’kg) revision
PEF Particulate Emission Factor 4.28 x 10° m¥/kg OSWER Directive 9285.7-01B,
revision
S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B,
(Unitless) revision )
T, Gamma Exposure Time Factor 1712 OSWER Directive 9285.7-01B
(Unitless)

(2/24 hr exposure), revision

! The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation concentrations, and the lesser of the values is the
guideline value.

Mound Plant
Dralt (Rev. 2)
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" Table 5.2.1

- Commercial/Office Worker - Groundwater Exposure Pathway (Chemical - Carcinogens)

= _ (TR) (BW) (AT) (365 dagys/yr)
Wroru. = Waa (SF)) (R,,.) (EF) (ED)

Mouiilanl Risk-Based Guideline V'cs Report - Appendix A
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Table 5.2.1

Commercial/Office Worker) (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway

70 yrs

Variable Definition Value Used Explanation/Source

CWye Contaminant Concentration mg/¢ Calculated Guideline

in Water (Ingestion) Values (GVs) !
CWioraL Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10% OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10?*
1x10*
(Unitless)
SF, Oral Cancer Slope Factor Chemical-specific IRIS, HEAST
(mg/kg-day)"

IR, ier Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 25 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
AT Averaging Time OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev. 2)
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Table 5.2.2

Commercial/Office Worker - Groundwater Exposure Pathway (Chemical - Noncarcinogens)

et

cw = (TH) (BW) (365 daysfyr)

1
UR,,.) (Fjﬁ;) (EF)

Mound Plant Risk-Bdsed Guideline Values Report - Appendix A
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Table 5.2.2

Commercial/Office Worker (Chemical - Noncarcinogens)

Exposure variable explanations for the groundwater exposure pathyay

Variable Definition Value Used Explanation/Source
CW,6 Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWioraL Total Contaminant mg/f Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
RfD, Oral Chronic Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
IR yater Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
BW Body weight 70 kg OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Drali (Rev. 2)
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Table 5.2.3

Commercial/Office Worker - Groundwater Exposure Pathway (Radionuclides)

CW = (TR) .
(SF,) (IR,,,) (EF) (ED)

Mound Plant Risk-Based Guldeline Values Report - Appendix A
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Table 5.2.3

Vartable

Definition

Commercial/Office Worker (Radionuclides)
Exposure variable explanations for groundwater exposure pathway

Value Used

Explanation/Source

CW,6 Concentration of Radionuclide in pCi/e Calculated Guideline
Water (Ingestion) Values (GVs) !
CWioraL Total Radionuclide pCi/t Calculated Guideline
Concentration in Water . : Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1 x 10"
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi) »
IR, e Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 25 yrs total OSWER Directive 9285.7-01B

' The calculated ghideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Draft (Rev, 2)
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Table 6.1.1

Private Contractor/Off-Site Construction - Soil/Sediment Exposure Pathway (Chemical - Carcinogens)

s . (TR) (BW) (AT) (365 days|yr)
NG (EF) (ED) (SF,) (CF) (IR )

_ . (TR) (BW) (AT) (365 days]|yr)
CSINII - 1
(EF) (ED) (SF) (IR,) (W«‘ +

1
PEF

)

(TR) (BW) (AT) (365 days|yr)

1 1
(EF) (ED) [(SF)) (CP) (R) + (SF) (R,,) (- " T

-

CSTOTAL
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Table 6.1.1  Private Contractor/Off-Site Construction (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway
Variable . Definition Value Used Explanation/Source
CSwe Contaminant Concentration mg/kg Calculated Guideline:
in Soil (Ingestion) Values (GVs)'
CSin Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs)'
' CStorar | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs)'
for all Exposure Pathways
TR Target Excess Individual 1x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°%
1x10*
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)”
CF Conversion Factor 10° kg/mg EPA/540/1-89/002
IR Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision

Mound Plant
Draft (Rev. 2)
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May, 1995
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Table 6.1.1

Private Contractor/Off-Site Construction (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway

L Variable Definition Value Used Explanation/Source
PEF Particulate Emission Factor 4.28 x 10° m’/kg OS.V{ER Directive 9285.7-01B,
revision
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
ED Exposure Duration ‘ lyr OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the

guideline value.

Mound Plang

.(Rcv. 2)
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Table 6.1.2

Private Contractor/Off-Site Construction - Soil/Sediment Exposure Pathway (Chemical - Noncarcinogens)

CSTOTAL

CS. . = (THD) (BW) (365 days|yr)
ING ~

1
(EF) ( RD ) (CF) (R,)

CSyy = (THI) (BW) (365 days]|yr)

1 1
(EF) (ﬁ%) (R,) (ﬁ

1
PEF

)

(THI) (BW) (365 days/yr)

(EF) [(

1
RD

o
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Draft (Rev. 2)

Risk-Based Guideline Values Report - Appendix A
May, 1995

1 1
) (CF) (IR, + (Ff-ﬁz) (R,,) (W +



Table 6.1.2 Private Contractor/Off-Site Construction (Chemical Noncarcinogens)
Exposure variable explanations for the soil/sediment exposure pathway
— el ————— m
Variable Definition Value Used Explanation/Source
CSwo Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs)'
CSpn Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs)'
CSrorar Total Contaminant Concentration mg/kg Calculated Guideline
in Soil Values (GVs)'
for all Exposure Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
R{D, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
RfD, Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
CF Conversion Factor 10 kg/mg ' EPA/540/1-89/002
R, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*kg) revision
PEF Particulate Emission Factor 4.28 x 10° m'/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the guideline value,

Mo Plant
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Table 6.1.3

Private Contractor/Off-Site Construction - Soil/Sediment Exposure Pathway (Radionuclides)

CS,.: = an
NG " (ED,) (EF) (SF,) (CF)) (IR,))

£

CSin = SL 1 1
(ED)) (EF) (SF) (CF)) (IR ) ('ﬁ' + PEF)

- (TR)

“ec = @Dy GF) (1-5) @)
= (TR)

CSTOTAL - . 1 1
(ED,) (EF) ((SF)) (CF)) (IR, + (SF) (CF)) (R,) (—1713 + PEF)] + (ED,)) (SF) (1-S) (T)
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Table 6.1.3  Private Contractor/Off-Site Construction (Radionuclides)

Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition Value Used Explanation/Source
CSi Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs)'
“ CS,u Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs)!
CSex Radionuclide Concentration pCilg Calculated Guideline
in Soil (External Exposure) Values (GVs)'
| CSromaL Total Radionuclide pCilg Calculated Guideline
Concentration in Soil Values (GVs)
i for all Exposure Pathways
I
TR Target Excess Individual 1 x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 10°
1x10*
(Unitless)
H ED, Exposure Duration 1 1yr OSWER Directive 9285.6-03
ED, Exposure Duration 2 1 yr x 0.685 OSWER Directive 9285.6-03
' (250 days/yr + 365 days/yr)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF; Inhalation Cancer Radionuclide-specific HEAST
Slope Factor ~ (risk/pCi)
SF, External Exposure “Radionuclide-specific HEAST
Slope Factor -~ (risk/yr per pCi/g)
CF, Conversion Factor 1 107 g/mg " | OSWER Directive 9285.7-01B
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 6.1.3  Private Contractor/Off-Site Construction (Radionuclides)
Exposure variable explanations for the soil/scdiment exposure pathway
Variable Definition Value Used Explanation/Source
{1
l CF, Conversion Factor 2 10° g/kg ‘OSWER Directive 9285.7-01B
T EF Exposure Frequency - 250 days/yr OSWER Directive 9285.6-03
IRy Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
' revision
s, Gamma Shielding Factor 0.1 OSWER Directive 9285.7-01B |
(Unitless) (open area), revision
i T, Gamma Exposure Time Factor 173 OSWER Directive 9285.7-01B
(Unitless) (8/24 hr exposure), revision

' The calculated guideline values (GVs) are presented in Appendix B of this report.

Mound Plant
Dyaft (Rev. 2)
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P1 Parameters for Radionuclides of Concern

Transfer of Radionuclides from Rountine Releases: Exposures of Critical Groups.

™Value can be referenced in Strenge, D.L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Multimedia
Environmental Pollutant Assessment System (MEPAS). Prepared for the U.S. Department of Encrgy, Pacific Northwest Laboratory.

External Soil to Soil to 1
SF Plant Plant Transfer Transler
Inhalation (riskyr Uptake Uptake Coeff. for Coeff. for
Oral SF SF per pCilg | (ByDry) | (ByWet) { Milk (F,) | Beef (Fy)
RADIONUCLIDE CASRN (risk/pCi) | (risk/pCi) soil) (unitless) | (unitless) (day/kg) (day/kg)
Aclinium-227+D 014952-40-0 | 6.3L-10 1.9E-08 6,007 26C-01* | 5.1E-02* J 4E-03° 4.6-02¢
Amgericjum-241 014596-10-2 ! 3IE-10 J9E-08 4.6C-09 4.0E-03" 1.0E-03" 1.5E-06! 4.0-08
 Bismuth-207 013982-38-2 1 S1E-12 94E-12 3.5E-06 L4E-0§™ .| 3. 5E-02™ 3.06-Q4" 4,0(-04"
Cesium-137+D 010045-97-3 | 3.2E-11 1L9E-11 21E-06 20C-01* | 40E-02* 8.4E-02°¢ S 1E-02¢
Coball-60 010198-40-0 1 19E-11 69E-11 9.8E-06 4.0C-0]" 3.0E-02° 1.0E-05" 1.0E-04'
Plutopivm-238 013981-16-3_ 1 3.0E-10 2.7C-08 1.9E-11 LOE-03" | 5.0E-04° _L1E-06! .8E-08*
Plutopiuym-239 0131]7-48-3 | 3.2E-10 2.8C-08 LIE-11 1.0E-03" S.O0E-04" LI1E-06' L8E-05*
Plutonium-240 014119-33-6 1 3.2E-10 2.8E-08 L2E-1 1.OE-03° J.0E-04° 1L1E-06! 1.8C-05
| Radium-226+D 0]13982-63-3 1 3.0C-10 2.8E-09 6.7E-060 45L-01* | 88E-Q2°* JOE-03* 1.26-02¢
Strontivm-90+D 010098-97-2 _{ 5.6E-11 09E-11 0.0E+00 4.0C+00* ¢ 3 OF-01* 2.8E-03° 9.05-03°
Technetium-99 014133-76-7 L4E-12 29E-12 6.2E-13_ 4.0E-01° | 5.0E+00° 1.4E-04' 1.0E-04'
Thorium-228+D 014274-82-9 1 2.3E-19 9.7E-08 9.9E-07 4 7E-01* | 92E-02° S.0E-Q3* J.2E-02¢
Thorium-230 0)4269-63-7 1 3 8E-11 1.7E-08 4,4E-11 1.0E-03° S.0E-04" J,0E-06" 1.0§:-04"
Thorium-232 007440-29-1 _ 1" 33E-11 1L.9E-08 2.0E-11 1.OE-03" | 3.0E-04° 3.OE-06" 1.OE-04"°
Tritium 010028-17-8 ] 7.2E-14 _9.6E-14 0.0E+00 0,0E+00™ | 0.0E+00™ 1LSE-02° 0.0E+00™
| Uranivm:-233 013968-53-3 | 4. 5E-11 _L4E-08 JSE-11 LOE-02"_ 1| 2,0E-03° 4,0E-04 JAE-04°
jum-234 013966-29-3 | 4.4E-11 L4L-08 21E-11 1LOE-02° | 2.0E-03° 4,0E-04 34-04' '
| Uranjum-235+D 015117-96-1 1 4.7C-11 1.3E-08 2.1E-07 JJIE-02¢ ] 2.5E-03° 4. 1E-04* 4.4L-04° I
| Liraninm:238+0. 007440-61-1__1 6 2E-11 1208 | $3E-08 LiE-02¢ | 2 6E-01* 4 1E-04% | T.04¢
Valuc can be referenced in International Atomic Energy Agency (IAEA). 1982. Generic Models Parameters for Assessing 2 the Em Environmental

*Value can be referenced in National Council on Radiation Protection Measurement (NCRP). January 1989. Screening Techniques for
Determining Compliance with Envrionmental Standards. Releases of Radionuclides to the Atmosphere. Bethesda, Maryland.

* Additive value from individual chain members
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P2 Parameters for Chemicals of Concern

Inhalation Transfer Transfer
Oral R RID : Soil to Plant Soil to Plant CoelTiclent | Coefficient
Chronle | Orsl RID lahslation Subchronle ] Volatillzatlon | Soll Saturation ] Pesrmeabllity Uptake Uptake for Milk for Beel
Oral SF¥ | lnhalatlon SF| (mg/hg- | Subchroale | RfC Chronle | (mg/kg-day) Factor Concentration | Constant (B, DRY)!® (B, WET)* (Fu)! [LAN
CIHEMICAL CASRN | (mg/kg-day) | (mg/kg-day) day) (mg/hg-day) | (mg/kg-day) (m’kg) {(mg/kg) {cm/hr) (unitless) (unitless) (day/kg) (day/hg)
illl;h Explosives
IIIMX 002691-41-0 3.0E-02 1.8E+01) 4.4E+00 JAE-08 9.8E-08
drrEn
HI(I)X 000121-82-4 }.1E-01 3.0E-03 3.0E-0) 4.9E-01 1.2E-01 1.5SE-03 4.8E-03
Inorganics
Aluminum -
Antimony 007440-36-0 4.0E-04 4.0E-04 1.0E-0) S.0E-02°* 1.0E-02* 2.3E-08° 4.0E-08°
Arsenic 007440-38-2 3.0E+0l 3.0E-04 3.0E-04 1.0E.0) 6.0E-0) 1.5E-0) 6.0F-03 2.0E-0)
arium 007440-39-3 7.0E-02 ]7.0£-02 3.0E-04 1.4E-04 1.0E-03 1.0E-01* 1.0E-02* 4.8E-04° 2.3E-04°
Herylium 007440-41-7 |4.3JE+00 8.4E+00 5.0E-0) 3.0E-03 1.0E-0) 1.9E-0) 4.76-04 2.0E-06 8.0F-04
[Cadmium (Dict) 007440-43-9 6.1E+00 1.0E-03 1.0E-03 1.5E-01 3.86-02 1.0L-0) 4.01-04°
#Cadmium (Water) 007440-43-9 6.1E+00 5.0E-04 . 1.0E-03 1.5E-01 ).8E-02 1.0£-0) 4.0E-04°
“hromium Ji 016065-83-1 1.0E+00 1.0£+00 1.0E-0) 4.0E-02* 1.0E-02¢ 1.0E-03" 9.0E-03*
‘hromium VI 018540-29-9 4.1E+01 3.0E-0 ]2.0E-02 1.0E-03 4.0E-02° LOE-02° 1.01-05 9.0E-03*
KCobalt .
X opper 007440-50-8 1.0E-03 2.5E-01 6.3E-02 1.5E-0) 9.01:-03 ¢
Cyanide 000057-12-3 2.0E-02 ]2.0E-02 7.3E-03 3.AE+0I 1L4E01 4.4E-09 1.4L-08
firon
ﬂl .cad 007439-92-1 1.0E-03 3.2E-0) 8.0E-04 2.5E-04 4.0E-04*
nl.ilhium
Il\hngnncse {Dict) 007439-96-3 1.4E-01 1.4E-01 5.0E-03 1.4E-03 1.0E-03" 3.0E+00* 4.0E-0} * J.0E-05* 3.0E-04°*
fMangancse (Water) 007419-96-3 S.0E-03  {S.0E-0)  [$.0E-08 1.4E-03 1.0E-03 3.0E+00 * 4.0E-01 * JOE-03°  [S.0E-04°
IMcrcury 007439-97-6 J.0E-04 [3.0E-04 3.0E-04 8.6E-05 1.0E-03 1.0E+00* 3.0E-01* 4.7E-04* 1.0E-02°
ickel 007440-02-0 2.0E-02  {2.0E-02 1.0E-0) 2.0E-0) * $.0E-02° 1.6E-02* $.2E-03*
Silves 007440-22-4 5.0E-0) 5.0E-0) 1.0E-0) 1.0E+00 * 2.0E-01 * 5.0E-03" 3.0E-0)°
Thallium *
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P2 (Continued)

Inhalstion Teansfer Teansfer
Oral RID RO Soil to Plant Soil 1o Plang Coefficient | Coclficlent
Chronle | Oral RID Inhalstion Subchronie | Volatillzation Soll Saturation | Permesbility Uptake Uptake for Milk for Beel
Oral SF ) lnhalatlon SF | (mg/kg- | Subchronic | RIC Chronle | (mg/kg-day) Factor Concentration} Constant (B.DRY)' (B, WET)' (Fa)' !
CHEMICAL CASRN | (mg/ug-day) | (mg/kg-day) day) (mg/kg-day) | (mg/kg-day) {m’/hg) (mg/kg) (emibr) (unltiess) {unitless) (day/kg) (day/hg)
Vanadium 007440-62-2 7.0E-03 1.0E-0) 1.0E-0) 3.2E-0) 1.3E-0) 1.0E-0) 2.36-0)
Zinc 007440-66-6 ).0C-01 J.0E-0t 1.0E-0) 1.0E+00* 4.05-01° 1.0E-02° LOE-O1
rganics
t,1.1-Trichlorocthene 000071-35-6 1.IE+04 1.7E-02 14E+00 3.58.01 2.51-06 T7.9LE-06
1.1-Dichlorocthane 000073-34-3 1.0E-01 1.0E+00 3.0E-01 1.4E-01 1.1E+0L 1 4E+03 8.9E-03 3.6E+00 8.9E-01 4.9E-07 1.5E-06
1.2-Dichlorocthane 000107-06-2 19.1E-02 9.1E-02 2.1E+04 6.7E+02 5.JE.03 3.4E+00 1.4F+00 24E-07 71.6E-07
1,2-irsns-Dichlorocthylene {000136-60-3 2.0E-02 2.0E-0| ) 2.0E+01 S.1E+00 24E-08 7.61:-08
2-Dutanone 000078-9)-) 6.0E-01 2.0E+00 1.0E+00 2.9E-01 2.5E+04 9.3E+0) 1.1E-0} 2.7E+01 6. 71600 1.5E-08 4.7¢.08
2-Hexanone
[2.Mcthyinaphihalene
H-Mcthyl-2-1entanone 000108-10-1 8.0E-02 8.0E-0) 8.0E-02 2.3E-02 6.3E+04 1.0E402 ).IJE-0) 1.5£401 pRIRIL 4.202-08 L3107
H-Methylphenol 000106-44-5 3.0E-0) 5.0E-0) 1.8€-02 3.0E+00 7.4¢-01 6.8E-07 2.1E-06
Acelone 000067-64-1 1.0E-00 1.0E+00 S.7E-04 5.3E+01 LIE« 4.6£.09 1.58-08
Wenzene 000071-43-2 {2.9E-01 2.9E-02 1.9E+04 4.9E+02 1.1€-02 2.)JE+00 3.8E-01 1 08:-06 1.30-06
finenzoic Acid 000063-85-0 4.0E+00  [4.0E+00 7.3E-03 3.2E+00 3 0801 $.9E07 1.9K:-06
ullrumodichlolumclhu\e 000075-27-4 |6.2E-02 2.0E-02 2.0E-02 3.8E-0) 2.0E400 4.9E-01 1.40-06 4.4E-06
ullul)’l beneyl phihalate 000083-68-7 2.0E-0l 206400
“arbon Disullide 000075-15-0 1.0E-01 1.0E-01 1.0€-02 2.9E-0) 2.0E+04 1.7E+0) 2.4E-02 2.7E+00 6.84:-01 1.9E-07 25106
JCarbon Tetrachloride 000056-23-5 {1.3B-01 3.3E-02 71.0E-04 7.0E-0) ) 1.9E+04 1.0E+0} 2.2E-02 1.2E400 2.9E-01 3.58:-06 1.11-08
lorocthane 000075-00-3 1.0E+01 2.9E+00 1.9E+03 1.6E+02 8.0E-03 3.8E+00 1.4E4+00 2.1E-07 6.81:-07
hrysenc 000218-01-9 |7.3E-03 : s.tg-ol 2.2E-02 $.5E-03 3.2E-0) 1.0E-02
ICusols )
ll)i-n-burylphlhllalc 000084-74-2 1.0E-0} 1.0E+00 1.2E-0t 2.2E-02 3.6E-0) ).2E-0) 1.0£-02
Il)i-n-ocqlpmh-lue 000117-84-0 2.0E-02 2.0E-02 7.6E-05 1.9E-03 3.9E+0) 1.9F 02
ﬂl)ibfomochloromclhlne 000124-48-1 |8.4E-02 2.0E-02 2.0E-01 3.9E-03 24E+00 6.0E-01 9.8E-07 J.1E-06
m)ichlmomclhme 000075-09-2 ) 7.5E-03 6.0E-02 6.0E-02 3.0E+00 8.6E-0) 9.JE+0) 1.0E+0) 4.5£-0) 6.9E+00 1.7E400 1.6E-07 5.0E-07
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P2 (Continued)

Inhalation Transfer Transfer
Oral RID RD Solt to Plaat Soll to Plant Coeflicient | Coefficlent
Chroalc | Oral R(D labalation Subchronic | Volatillzation | Solt Saturation | Permeabliity Uptake Uptake for Miik for Beel
OrsI SF | Inhatation SF | (mg/kg- | Subchronlc | RIC Chroale | (mg/kg-day) Factor Concentration| Constant (B,DRY)' (B, WET)* (Fo' (F,)'
CHEMICAL CASRN | (mg/kg-day) | (mg/kg-day) day) (mg/kg-day) | (mg/kg-day) (m/kg) (mg/kg) (cm/hr) (unitless) (uniiless) (day/kg) (day/kg)
icthy) benzene, 1.4-
ﬂlilh)'l benzene 000100-41-4 X 1.0E-0! 1.0E+00 2.9E-01 2.1E+04 4.8E-0} 74E-02 5.9E-01 1.5E-01\ 1.1E-08 ).5E-03
Hl lexane 000130-34-3 * 6.0E-02 6.0E-01 2.0E-01 3.7E-02 6.1E4+0) 9.1E+01 2.4E-01 $.9E-02 5.4E-03 1.7E-04
ﬂlsophownc 000078-59-1 19.5E-04 2.0E-01 2.0E+00 4.4E-0) 1.9E+00 4.8E-01 1.4E-06 4.6E-06
eyt iodide
“N-nilroso—dipl\:nyllminc 000086-30-6 |4.9E-03 2.0E-02 6.0E-01 1.3E-01 1.1E-08 3.4E-08
ﬂ;nuchlovophcnol 000087-86-5 | 1.2E-04 ).0E-02 3.0E-02 6.5E-01 3.0E-02 1.2E.02 27.9E-04 2.3E-0)
Phenol 000108-95-2 ' 6.0E-0) 6.0E-01 3.5E-0) 3.6E+00 1.4E+00 2.JE-07 7.2E-07
Fetrachlorocthene 000127-18-4 1.0E-02 1.0E-01 1.7E-01 1.2E+00 3.0E-01 1.2E-06 §.0E-03
foluene 000108-88-3 2.0E-01 1.0E+00 4.0E-01 1.1E-0) 2.3E+04 2.3E+02 4.3E-02 1.0E+00 2.6E-01 4.3E-06 1.JE-03
[ribromomethane 000075-25-2 }1.9E-03 1.9E-0) 20E-02 }2.0E-0) 2.6E-03 1.6E+00 4.0E-0) 2.0E-06 6.)E-06
Trichlorocthylenc 000079-01-6 11.1E-02 6.0E-0) 1.9E+04 4. 4E+02 1.6E-02 1.6E+00 4.1E-01 1.9E-06 6.0E-06
Trichlorofluoromethane 000075-69-4 3.0E-01 7.0E-01 71.0E-01 2.0E-01 5.8E+0) 71.3E+02 1.7E-02 1.3E+00 ).3E-0) 2.7€-06 8.5E-06
[richloromethane 000067-66-3 ]6.1E-0) 8.1E-02 1.0E-02 1.0E-02 1.8E+04 1.5E+0) 8.9E-03 2.8E+00 7.0E-01 7.4E-07 2.)JE-06
Xylene 001330-20-7 2.0E+00 ' 3.1E-01 1.)JE-0I 1.4E-08 4.6E-03
bis(2-Ethylhexyl)phthalate [000117-81-7 |1 4E-02 2.0E-02 2.0E-02 2.3E-02 1.7E+01 4.3E+00 3.)E-08 1.0£-07
PAH
[Accnaphihylene ! .
IAnthracene 000120-12-7 3.0E-01 3.0E+00 2.2E-01 1.0E-01 2.6E-02 22604 T.1E-04
fldenzo(a)anthracene 000056-33-3 |7.3E-01 8.1E-0I 2.2E-02 3.6E-0) ).2E.0) 1.0E-02
Benzotalpyrene 000030-32-8 | 7.3E+400 126400 12602 3.0E-03 " |aa0s 2.9¢-02
lllcnzo(b)ﬂuonmhcne 000205-99-2 {7.)E-01 1.2E+00 1.2E-02 3.0E-03 o 9.1E-03 2.9E-02
[penzotg.h.ipperylene 000191-24-2 1.8E+00
lllcnlo(k)ﬂuonnlhcnc 000207-08-9 ]7.3E-02 X 6.0E-01 1.2E-02 3.0E-0) 9.1E-0} 2.9E-02
HDibcnx(l.h)-nlhncme 000053-70-3 {1.3JE+00 2.7E+00 2.2E-02 3.5E-0) ).2E-0) ).0E-02
Hl’hmnnlhcne 000206-44-0 M 4.0E-02 4.0E-01 - }.6E-01 3.7£-02 1.4E-02 6.3F-04 2.0£-0)
e
Mound Plant Riek-Based Guldeline Vaiues Report
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P2 (Continued)

Inbalstion Transfer Transfer
Orsl RM RM Soll to Plant Soil to Plant Coeflicieat | Coefliclent
Chronic | Orat RID Inhalation Subchronic | Volatilization | Soil Saturation | Permeabllity Uptake Uptake for Milk for Beef
- Oral SF | lahalation SF | (mg/kg- | Subchronle | RAC Chroalc | (mg/kg-day) Factor Concentration] Constant (B,DRY)® (8, WET)® (Fa)! [LAR
CHEMICAL CASRN |(mg/kg-day) | (mp/kg-day) day) (mg/kg-day) | (mg/kg-day) (m’/kg) (mg/kg)- {emihr) (unitless) {unliless) {day/hg) {day/ug)
Indenof1.2.)-cd)pyrene 000193-39-5 17.)E-01 1.9E+0D 6.8E-0) 1.7E-0) 2.5E-02 1.9E-02
nl *henanthrene 000083-01-3 2.7E-0) 1.0E-01 2.6E-02 2.3E-04 7.20-04
. Hl'ymlc 000129-00-0 3.0E-02 ).0E-0} 3.2E-01 ).JE-02 8.1E-03 1.7¢-03 5.2E-0)
I"estlcldes/PCBs
1.4 -DDE 000072-55-9 §).4E-01 2.4E-01 1.5E-0) 8.7F-04, 9.6E-0) 4.91-02
14007 000050-29-) }3.4E-01 J.4E-01 5.0E-04 3.0E-04 4.3E-0) 1.0E-02 2.6E-03 1.1E-02 28E-02
Aroclor 1248 012672-29-6 | 1.7E+00 §.8E-02 4.5E-03 4.6E-03 1.415-02
Atoclor 1254 011097-69-1 2.0E-05 $.0E-08 1.2E-02 11E-0) LIE-02 3102
Aroctor 1260 011096-82-3 |7.7E400 ' 2.9E-0) 1AE-04 1.16-08 3.56-010
i3eta-BHC 000319-85-7 | 1.8E+00 1.8E+00 2.2E-01 3.4E-02 6.JE-05 2.0L-04
Inieldvin 000060-57-1 [ 1.6E+01 1.6E+01 3.0E-05 3.0E-05 1.6E-02 3.7E-01 9.2E-02 1.1E-02 1.9E-03
Il’.ndrin Ketone '

* Al vatues in this cotumn, except those that ase fi

of Encryy. Vacific Northwest Laboratory.

® Vulue can be referenced in National Council on Radi

* Value can be referenced in Interstional Atomic Encigy Agency (JAEA). 1982, Generic Models Parameters for A
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), can be

(NCRP). Junuary 1989. Screening Techniques for Determining Co

li with Envir

v

ing the Envir
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s Report

=~y

€3 of Critical Groups.

I Standards. Releases of Radionuclides to the Atmosphere. 1ethesda, Mary land.

fe d in Strenge, D).L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Muliimedia Environmental Pollutant Assessment System (MEPAS). Prepured for the U S, Depuament
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TABLE 1A »
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GVfor |GVfor [GVfor [GVfor |GVfor |[GVfor [GVfor [GVfor [GVfor [GVfor [GVfor |GVfor |GV for
TR=10* | TR=10* | TR=10* | Hi=| Hi=1 TR=10* | TR=10% | TR=10* | Hl=] TR=10* | TR=10* | TR=10¢ | HI=}
chronic subchronic
High Explosives
HMX 1L4E+04 14E+04
PETN
RDX s8E+02 | s8Er0t | sBEv00 | 82E+02 | 23E+02
fnorganics
Aluminum
Antimony LIE+02 11E+01
Arsenic 8.2E+01 23E+0 7.3E+04 7.3E403 71.3E+02
Barium 1.9E+04 | 5.5E+03 2.2E+06 1.9E+04
Beryllium LSE+0! 1L.SE+00 1.5E-01 1.4E+03 39E+02 4.3E+05 4.3E+04 4.3E+0) 1.5E+01 1.SE+00 1.5€-04
Cadmium (Diet) 27E+02 | 278402 | 6.0E+05 | 60E+04 | 6.0E+03
Chromium 111 2,76+05 | 7.8E+04
Chromiom VI 14E+03 1.6E+03 8.9E+04 8.9E+03 8.9E+02
Cobalt
Mound Plant , Risk -Based Guideline Values Report
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TABLE 1A

Residential - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10"* | TR=10¢ | Hi=1] Hi=} TR=10* ] TR=10" | TR=10* | HI=l TR=10* { TR=10* | TR=10* { HI=I
BB AR SR o & :-—— %‘ e ——— R ——— L ——_
Copper ‘
Cyanide 5.5E+03 1.6E+03
fron
Lead
Lithium
Mangancse (Diet) 3.8E+04 1.1E+04 2.2E+05 33E+04
Mercury 8.26+00 2.3E+01 1LIE+06 8.2E+01
Nickel 5.5E+03 L6E+03
Sitver 1.4E+03 39E+02
Thallium
Vanadium 1.9E+03 5.5E402
Zine 826+04 | 23E+04
Organics
§,1,1<Trichiorocthane l I ] I l l l l
Mound Plant Risk -Based Guideline Values Report
Draft Rev. 2 May, 1995 '



TABLE 1A
Residential - Soil Guideline Valuess Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for ] GV for GV for GVfor [QVfor |GV for GVfor |GV for GVifor |GV for GV for GV for
TR=10" | TR=10* | TR=10* | HI=I Hi=1 TR=10* | TR=10° | TR=10* | HI=] TR=10* | TR=10* | TR=10* | HI=1
chronic subchronic
S hie— —— =

1,1-Dichlorocthane 2.7E+04 7.8E404 5.6E+00 5.6E+00
1,2-Dichloroethane 7.0E+02 7.0E+01 7.0E+00 2.0E+02 2.0E+0} 2.0E+00 1.6E+02 1.6E+01 1.6E+00
1.2-trans-Dichloroethylene sSE+03 | 1.6E+04
2-Butanone 1.6E+05 1.6E+05 ) 9.3E+03 9.3E+03
2-tiexanone
2-Mcthylnaphthalene
4-Methyl-2-Pentanone 2.2E+04 6.3E+04 . " | 7.084+02 7.0E+02
4-Methylphenol 1.4E+03 3.9E+02
Acelone 2.7E+04 7.8E+04
Benzene 2.2E+03 226402 | 226401 4.9E+02 5.5E+01 5.5E+00 4.4E+02 4.4E+01 4.4E+00
Benzoic Acid 1.1E+06 3.1IE+0S
Bromodichloromethane 1.0E+03 1.0E+02 1.0E+01 | 5.5E+03 1.6E+03
Butyl benzyl phthalate 5.5E+04 1.6E+05 .
Carbon Disulfide 2.7E+04 7.8E+03 2.0E+02 1 2.06402
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TABLE 1A

Residential - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10? | TR=10* | HI=1 HI=1 TR=10* | TR=10* ] TR=10* | Hi=l TR=10* | TR=10* | TR=10* | Hi=|
chronic subchronic . S S
- —— —— e
Carbon Tetrachloride 49E+02 4.9E+01 4.9E+00 L9E+02 3.5E+02 3.1E+02 JIE+01 3.1E+00 L9E+02 LIE+O) 1.9E+00
Chiorocthane ) 1.6E+02
"Il Cheysene 8.8E+03 8.8E+02 | 8.8E+0)
Cresots
Di-n-butylphthalate 2.7E+04 7.8E404
Di-n-octyiphthalute 5.5E+03 1L.6E+03
Dibromochloromethane 7.6E402 71.6E+01 71.6E+00 5.5E+03 1.6E+04
Dichloromethane 8.5E+03 8.5E+02 8.5E+0} 1.6E+04 4.7E+03 LOE+03 1.0E+03
Dicthyl beazene, |,4-
Ethyl benzene 2.7E+04 2.7E+04 4.8E-01 4.8E-01
Hexane 1.6E+04 47644 9.1E+01 915401
Isophorone 6.7E+04 6.7E+03 6.7E+02 5.5E+04 1.6E+0S
Methyl iodide
N-nitroso-dipheaylamine 1.3E+04 1LIE+0) 1LIE+02
Mound Plant Risk -Based Guideline Values Report
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GVifor |GV for GV for GVfor {GVfor GV for |GV for GV for GV for GV for GV for |GV for
TR=10* | TR=10" | TR=10* | HI=I Hi=1 TR=10* | TR=10* | TR=10* |} Hi=1 TR=10* | TR=10* | TR=10* | Hi=1
chronic subchronic
—y e e e - ————— -
Pentachlorophenol 53E+02 53E+01 5.3E+00 8.2E+03 2.3E+03
Phenol 1.6E+05 4.7E+04
Tetrachlorocthene 2.7E+03 7.8E+03
Toluene 5.5E+04 | 1.6E+05 25E+02 2.5E+02
Tribromomethane B.IE+03 B.1E+02 8.1E+01 5.5E+03 1.6E+04 9.4E+08 9.4E+07 9.4E+06 B.IE+03 8.1E+02 8. 1E+0!
Trichloroethylene 5.8E+03 5.8E+02 5.8E+01 44E+02 2.;?E-r02 2.7E401 4.4E+02 1.8E+02 1.8E+D}
Trichlorofluoromethane 8.2E+04 5.5E+04 7.3E+02 7.3E+02
Trichloromethane 1.OE+04 LOE+03 1.OE+02 2.7E+03 7.8E+02 1.9E+02 L9E+0) 1.9E+00 1.BE+02 1.8E+01 £.8E+0D
Kylene 5.5E+05 5.5E+05
bis(2-Eihyhexyl)phthalate 4.6E+03 4.6E+02 4.6E+01 5.5E+03 16E+03
PAlls
Acenaphthylenc
Anthracene 8.2E+4 2.3E405
Benzo{a)anthracene B.8E+0} 8.8E+00 8.8E-01
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10"* | TR=10* '3'__.‘. H!=LI ' TR=10* | TR=10* | TR=10* | Hi=1 TR=10* | TR=10* | TR=10° | HI=I
Benzo(a)pyrenc 8.8E+00 | 8.8E-01 | B.8E-02
Benzo(b)fluoranthene 8.8E+01 8.86+00 | 8.8E-01
Benzo(g,h,i)perylene
Benzo(k)luoranthene 8.8E+02 8.8E+01 8.8E+00
Dibenz(a,h)anthracene 88E+00 | 88E-01 | BBE-02
Fluoranthene LIE+04 | 3.1E+04
Indeno(1,2,3-cd)pyrene 8.8E+01 8.8E+00 | 8.8E-01
Phenanthrene
Pysene 8.2E+03 2.3E+04
Pesticides/PCBs
4,4-DDE 1.9E+02 1.9E+01 | 1.9E+00 .
4,4-DDT 1.9E+02 1.9E+01 | 1.9E+00 1.4E+02  { 3.9E+0) 1LIE+07 1.1IE+06 1.1E+405 1.9E+02 1.9E+01 1.9E+00
Aroclos 1248 83E+00 | 83E-01 | 83E-02
Aroctor 1254 ' $.SE+00 | 3.9E+00
Mound Plant Risk -Based Guideline Values Report
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10"* | TR=10° | HI=I HI=1 TR=10* | TR=10* | TR=10¢ | HI=1 TR=10* | TR=10* | TR=10*¢ | HI=I
chronic subchronic
Aroclor 1260 8.3E+00 8.3E-01 8.3E-02
Beta-BLIC 3.5E+0) 3.5E+00 | 3.5E-01 2.0E+06 2.0E+05 2.0E+04 3.5E+01 3.5E+00 3.5E-01
Dieldrin 4.0E+00 4.0E-01 4.0C-02 1.4E+01 3.9E+00 2.3E+05 2.3E+04 2.3E+03 4.0E+00 4.0E-01 4.0E-02
Endrin Kctone
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TABLE 1B

Residential - Soil Guideline Values: Radionuclides (Units = pCi/g)

Ingestion Externat Inhalation Ingestion + External + Inhalation
RADIONUCLIDE - y
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10*¢ TR=10 TR=10"* TR=10% TR=10" TR=10" TR=10* TR=10" TR=10* TR=10*
Actinium-227+D 1.3E+02 1.3JE+01 1.3E+00 1L9E+01 1.9E+00 1.9E-01 2.6E+04 2.6E+03 2.6E+02 1.6E+01 1.6E+00 1.6E-01
Americium-241 2.4E+02 24E+01 24E+00 24E+03 2.4E+02 24E+01 5.3E+04 5.3E+03 5.3E+02 2.2E+02 2.2E+01 2.2E+00
Bismuth-207 1.6E+04 1.6E+03 1.6E+02 2.0E+00 2.0E-01 2.0E-02 2.2E+08 2.2E+07 2.2E+06 2.0E+00 2.0E-01 2.0E-02
Cesium-1374D 2.5E+03 [ 2.5E+02 2.5E+01 5.3E+00 $.3E-01 *5.3E-02 1.1IE+08 1L1IE+07 LLIE+06 5.3E+00 5.3E-01 5.3E-02
Cobalt-60 4.2E+03 4.2E+02 4.2E+01 LI1E+00 1.1E-01 1.1E-02 3.0E+07 3.0E+06 3.0E+05 1.1E+00 1L.1E-0t 1.1E-02
Plutonium-238 2.7E+02 2.7E+01 2.7E+00 5.7E+05 S.7E+04 5.7E+03 7.4E+04 7.4E+03 7.4E+02 2.7E+02 2.7JE+01 2.7E+00
Plutonium-239 2.5E+02 2.5E+01 2.5E+00 8.8E+05 8.8E+04 8.8E+03 7.3E+04 7.3E+03 1.3E+02 2.5E+02 2.5E+01 2.5E+00
Plutonium-240 2.5E+02 2.5E+0} 2.5E+00 5.9E+05 5.9E+04 5.9E+03 7.3E+04 7.3E+03 7.3E+02 2.5E+02 2.5E+01 2.5E+00
Radium-226+D 2.7E+02 2.7E+01 2.7E+00 1.6E+00 1.6E-01 1.6E-02 7.4E+05 TAEH04 7.4E+03 1.6E+00 1.6E-01 1.6E-02
Strontium-90+D 1.4E+03 1.4E+02 1.4E+01 2.9E+07 29E+06 2.9E+05 1.4E+03 1.4E+02 - L4E+01
Thorium-228+D 34E+02 3.4EH01 3.4E+00 LI1E+01 L1E+00 1.1E-01 2.1E+04 2.1E+03 2.1E+02 1.IE+01 1.1E+00 1.1E-01
Thorium-230 2.1E+03 2.1E+02 2.1E+01 2.5E+05 2.5E+04 2.5E+03 L2E+0S 1.2E+04 1.2E+03 2.1E+03 2.1E+02 2.1E+01
Thorium-232 24E+03 24E+02 §.4E+Ol 5.6E+05 S.6E+04 5.6E+03 LIE+0S 1.1E+04 LIE+03 2.4E+03 2.4E+02 24E+01
Mound Plant Risk -Based Guideline Values Report
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TABLE 1B
Residential - Soil Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10" TR=10" TR=10* TR=10+ TR=10"* TR=10% TR=10+ TR=10"? TR=10*
Tritium LIE+06 1 IE+0S LIE+04 2.IE+10 2.1E+09 2.1E+08 LIE+06 LIE+0S 1.IE+04
Uraniom-233 1.85403 1.8E+02 1.8E+01 1.2E+05 3.2E+04 1.2E+03 LAE+OS L4E+04 L4E+0) 1JIE+03 1L.7E+02 1.7E+01
Uranium-234 1.86+03 1.8E+02 1.8E+01 $.2E+05 5.2E404 $.2E+03 1.5E40S 1.5E+04 1.5E+03 1.8E+03 1.8E+02 1.8E+01
Uranium-235+D L7E+03 LTE+02 1L.7E+01 4.26+01 4.2E+00 4.2E-01 L.6E+0S 1.6E+04 {.6E+03 4.1E+0% 4.1E+00 4.1E-01
Uranium-238+D 3.3E+03 136402 1IE+0! 2.1E+02 2.16+04 2.1E+00 1.6E+05 1.6E+04 1.6E+03 1.8E+02 1.8E+01 1.8E+00
Mound Plant Risk -Based Guideline Values Report
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TABLE 1C
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" | TR=10* | HI=} TR=10" | TR=10* | TR=10* | Hi=1 HI=1 TR=10* | TR=10" | TR=10* | Hi=] TR=10* | TR=10* | TR=10* | 1il=1
chronic sub-
chronic

High Explosives
1IMX 1.8E+00
PETN
RDX 7.7E-02 | 7.7E-03 | 7.7E-04 | 1.1E-Ol .
Inorganics
Aluminum
Antimony 1.5E-02 7.8E+00 | S.1E+00 1.5E-02
Arsenic L1E-02 S.9E+00 | 3.9E+00 1.1E-02
Barium 2.6E+00 1.4E+03 } 9.0E+02 2.6E+00
Beryllium 2.0E-03 | 2.0E-04 | 2.0E-05 { 1.8E-01 | 1.IE+00 | L.1E-OF } 1.1E-02 | 9.8C+01 | 6.4E+0l 2.0E-03 | 2.0E-04 | 2.0E-05 { 1.8E-0!
Cadmium (Water) 1.8E-02 9.8E+00 | 9.8E+00 1.8F-02
Chromium Il 3.7E+01 20C+04 | 1.3E+04 3.6E+01
Chromium VI 1.8E-01 9.8E+01 | 2.6C+02 A 1.8E-01
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TABLE 1C
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GVfor | GV for
TR=10" | TR=10* | TR=10* | HI=I TR=10" | TR=10* | TR=10* | HI=1 Hi=1 TR=10* | TR=10" { TR=10* | Hi=| TR=10* | TR=10* | TR=10* | HI=]
chronic sub-
chronic’
Cobalt
Copper
Cyanide 7.3E-01 5.2E+01 | 3.4E+01 7.2E-01
Iron
Lead
Lithium
Manganese {Water) 1.8E-01 ) 9.8E+01 | 6.4E+0! 1.8E-01
Mercury 1.1E-02 5.9E+00 | 3.9E+00 ) 1.1E-02
Nickel . 7.3E-01 3.9E+02 | 2.6E+02 ) 7.3E-01
Silver 1.8E-01 9.8£+01 | 6.4E+01] 1.8E-01
Thallium
Vanadium ' 2.66-01 1.4E+02 | 905401 2.6E-01
Zine 1.IE+01 5.96+03 | 3.9E+03 A LIE+01
Orgaanics
Mound Plant Risk -Based Guideline Values Report

Draft Rev. 2 May, 1995




TABLE 1C

Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dennal Inhalation Ingestion + Dermal + Inhalation
CIHIEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10"* | TR=10* | HI=I" TR=10" | TR=10* | TR=10* | Hi=1 HI=1 TR=10* | TR=10* | TR=10* | Hi=1 TR=10* | TR=10* | TR=10* | Hi=1
chronic sub-
chronic

1,1,1-Trichlorocthane
1,1-Dichlorocthane 1.7E+00 22E+02 | 1.4E+03 1.7E+00 1.1E+00
1,2-Dichlorocthane 9.4E-02 | 94E-03 | 9.4E-04 9.5£+00 | 9.5E-01 | 9.5E-02 3.0E-02 | 3.0E-03 | 3.0E-04 2.3E-02 | 23E-03 | 23E-04
1,2-trans-Dichlorocthylene 7.3E-01
2-Butanone 2.2E+01 1.IE+04 | 2.4E+04 3.3E+00 2.9E400
2-Ilexanonc
2-Mcthylnaphthalene
4-Mcthyl-2-Pentanone 2.9E+00 4.7E+02 | 3.1E+03 2.7E-01 2.4E-01
4-Methylphenol 1.8E-0t 5.4E+00 } 3.6E+00 1.8E-01
Acetone 3.7E+00 J.4E+03 | 2.3E+04 3.6E+00
Benzene 29E-01 | 29E-02 | 2.9E-03 7.5E400 | 7.5C-01 | 7.5E-02 9.4E-02 | 94E-03 | 9.4E-04 7.1E-02 | 7.1E-03 | 7.1E-04
Benzoic Acid 1.5E+02 1.IE+04 | 7.0E+03 1 4E+02
Rromodichloromethanc 1.4E-0} 1.4E-02 1.4E-03 | 7.3E-0! L3E+01 | 13E+00 | 1.3E-01 | 6.8E+0t | 4.4E+01 N 1.4E-01 1.4E-02 1.4E-03 | 7.2E-01
Butyl benzyl phihalate 7.3E+00
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TABLE 1C |
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Intislation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for ] GV for GV for GVfor | GVfor GVifor | GV for GV for GV for GV for |} GV for GV for ] GV for
TR=10" } TR=10* | TR=10* | Hi=I TR=10" | TR=10* | TR=10* | Hi=} Hi=1 TR=10* | TR=10* | TR=10* } Hi=} TR=10* | TR=10" | TR=10* | 1li=1
chronic | sub-
chronic _— S
Carbon Disulfide N 3.7E+00 8.2E+01 ] SA4E+01 33E-02 13602
Carbon Tetrachloside 6.68E-02 | 6.6E-03 | 66E-04 | 2.65-02 | 1.6E+00 | 1.6E-01 | 1.6E-02 | 6.2E-01 | 4.1E+00 | 5.3E-02 | S.IE-03 | 5.1E-04 2.8E-02 | 2.8E-03 | 2.8E-04 | 2.5E-02
Chlorocthane 3.3E+01
Chrysene 1.2E+00 | 1.2E-01 L2E-02 1.7E-01 7.76-02 | 7.7E-03 4.6E-01 | 4.6E-02 | 4.6E-03
Cresols
Di-n-butylphthalate 3.7E+00 I.7E+08 | 1L1IE+02 3.0E+00
Di-n-octylphthalate 7.3E-01
Dibromochloromethane LOE-01 | 1.0E-02 | LOE-03 | 7.3E-01 | 14E+0) | 1.4E+00 | 1.4E-01 | 1.OE+02 | 6.6E+02 LOE-01 | 1.0E-02 | 1.0E-03 | 7.2E-0I
Dichloromethanc LIE+00 | LIE-Ot | LIE-02 | 22B+00 | 1.4E+02 | 1.4E+01 | 14E+00 | 2.6E+02 | 1.7E+02 LOE+0L § LIE+00 | LIE-01 | L1E-02 | L.BE+00
Dicihy! benzene, 1,4-
Ethyl benzene 1.7E+00 2.6E+01 | 2.6E+0I 33E+00 1.6E+00
lexane 2.2E+00 6.7E-01 5.AE-01
Isophoronc 90E+00 | 9.0E-01 | 9.0E-02 | 7.3E+00 | L.IE+03 | 1.1E+02 | LIE+Ol | B.9E+02 | 5.8E+03 " 8.9E+00 | 8.9E-01 89E-02 | 7.2E+00
Methyl iodide
Mound Plant Risk -Based Guideline Values Report
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TABLE 1C

Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=1 TR=10" | TR=10? | TR=10* | Hi=I Hl={ TR=10* | TR=10* | TR=10* | HI=1 TR=10* | TR=10* | TR=10* | =1
chronic | sub-
chronic
N-nitroso-diphenylamine 1.7E+00 | 1.7E-0) 1.7E-02 4.8E+01 | 4.8E+00 | 4.8E-01 1.7E+00 | 1.7E-01 1.7E-02
Pentachlorophenol 7.0E-02 | 7.1E-03 | 7.1E-04 1.1E+00 | S9E-02 | 59E-03 | 5.9E-04 | 9.0E-01 5.9E-01 J.2E-02 | 3.2E-03 | 3.2E-04 | 5.0E-0!
Phenot 2.2E+01 2.1E+03 | 1.4E+03 2.2E+01
Tetrachlorocthene 3.7E-01 5.3E-01 3.5E+00 2.21-01
Toluene 7.3E+00 8.7E+01 | 5.7E+02 1.3E+00 1.1E+00
Tribromomethane 1.1IE+00 | 1.1E-01 1.1E-02 7.3E-01 2.2E+02 | 2.2E+01 | 2.2E+00 | 1.5E+02 | 9.9E+02 LIE+00 | 1.1E-01 1.1E-02 7.3E-01
Trichloroethylene 7.7E-01 7.7E-02 | 7.7E-03 2.6E+01 | 2.6E+00 | 2.6E-01 4.5E-01 4.5E-02 | 4.5E-03 2.8E-0! 2.8E-02 | 2.8E-03
Trichlorofluoromcthane 1.1IE+0! 3.5E+02 | 5.3E+02 2.3E+00 1.9E+00
Trichloromethane 1.4E+00 | 1.4E-01 1.4E-02 | 3.7E-0] 8.4E+0] | 8.4E+00 | 8.4E-0) 2.2E+01 | L4E+01 | 3.4E-02 | 3.4E-03 | 3.4E-04 3.3E-02 { 3.3E-03 | 3.3E-04 | 3.6E-0!
Xylene 7.3E+01 )
bis(2-Ethylhexyl)phthalate 6.1E-01 6.1E-02 | 6.1 E-03 } 7.3E-01 1.4E+0l | 1.4E+00 | t.4E-0) 1.7E+01 LIE+OL 5.8E-01 5.8E-02 5.8E-03
PAlls
Acenaphthylene h
Anthracene 1.1E+01 2.6E+01 | 1.7E+02 7.7E+00
Mound Plant Risk -Based Guideline Values Report
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TABLE 1C

Residential - Groundwater Guideline Values: Chemicals (Unlts = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for av for GV for GV for GV for GV for Qv for GV for GV for avV for GV for GVior | GV for GV for GV for GV for
TR=10" | TR=10* | TR=10* | Hi=| TR=10* | 1R=10* | TR=10* | Hi=1 Hi=1 TR=10* | TR=10"* { TR=10* | ii=) TR=10* | TR=10"* | TR=10* { HI=}
chronic | sub-
chronic

Benzo(a)anthracene 1.26-02 | 1.2E-03 1.2E-04 7.7E-03 | 7.76-04 | 7.7E-05 4.6E-03 | 4.6E-04 | 4.6E-05
Benzo(a)pyrene 1.2E-03 1.2E-04 1.2E-05 5.2E-04 5.2E-05 5.2E-06 3.6E-04 3.6E-05 | 3.6E-06
Benzo(b)fluoranthene 1.2E-02 | L.2E-03 | 1.2E-04 5.1E-03 | 5.1E-04 | 5.1E-05 3.5E-03 | 3.5E-04 | 3.5E-05
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 1.2E-01 | 1.2E-02 | 1.2E-03 1.0E-01 | 1.0E-02 | 1.0E-03 5.5E-02 | 5.5E-03 |} 5.5E-04
Dibenz(a h)anthracene _L2E-03 | 1.2E-04 | L.2E-05 2.3E-04 | 2.3E-05 | 23E-06 1.9E-04 | 1.9E-05 | 1.9E-06
Fluoranthene 1.SE+00 2.2E+00 { t.4E+0) 8.7E-01
Indeno(1,2,3-cd)pyrene 1.26-02 | 1.2E-03 | 1.2E-04 3.3E-03 | 3.3E-04 | 3.3E-05 2.6E-03 | 2.6E-04 | 2.6E-05
Phenanthrene
Pyrene 1.IE+00 1.8E+00 { 1.2E+01 6.8E-01
Pesticides/PCBs
4,4-DDE 2.5C-02 | 2.5E-03 2.5E-04 5.6E-02 | 5.6E-03 5.6E-04 1.7E-02 1.7E-03 1.7E-04
4,4-DDT 2.5E-02 | 2.5E-03 | 2.5E-04 | 1.86-02 | 3.1E-02 | 3.1E-03 | 3.1E-04 | 2.3E-02 | 1.5E-02 ™ 1.4E-02 | 1.4E-03 | 1.4E-04 | 1.0E-02
Aroclor 1248 1.1E-03 | L1E-04 } 1IE-05
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TABLE 1C
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10"* | TR=10* | HI=| TR=10" | TR=10"* { TR=10* [ Hi=1 Hi=1 TR=10" [ TR=10* [ TR=10* { Hi=| TR=10* | TR=10"* | TR=10* | HI=|
chronic sub-
chronic
Aroclor 1254 7.3E-04
Aroclor 1260 C1LIE-03 [ LIE-04 | LIE-0S
Beta-BHC 4.7€-03 4.7E-04 4.7E-05
Dieldrin 5.3E-04 | 53E-05 | 53E-06 | 1.8E-03 1.8E-02 | 1.8E-03 | ).8E-04 | 6.1E-02 | 4.0E-02 5.2E-04 | S.2E-05 | 5.2E-06 | 1.8E-03
" Endrin Ketone
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TABLE 1D .
Residential - Groundwater Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10" TR=10* TR=10* TR=10"* TR=10% TR=10"* TR=10"* TR=10* TR=10* TR=10* TR=10*
Actinium-227+D 7.6E+00 7.6E-01 7.6E-02
Americium-241 1.5E+01 1.5E+00 1.5E-01
Bismuth-207 9.4E+02 9.4E+01 9.4E+00
Cesium-137+D 1.5E+02 1.5E+01 1.5E+00
Cobalt-60 2.5E+02 2.5E+01 2.5E+00
Plutonium-238 1.6E+01 1.6E+00 1.6E-01
Plutonium-239 1.5E+01 1.5E+00 1.5E-01
Plutonium-240 1.5E+01 1.5E+00 1.5E-01
Radium-226+D 1.6E+01 1.6E+00 1.6E-01
Strontium-90+D 8.5E+01 8.5E+00 8.5E-01
Thorium-228+D 2.1E+01 2.1E400 2.1E-01
Thorium-230 1.3E+02 1L.3E+0I 1.3E+00
Thorium-232 1.5E+02 1.5E+01 1.5E+00
Mound Plant Risk -Based Guideline Values Report
Draft Rev. 2 May, 1995



TABLE iD

Residential - Groundwater Guideline Values: Radionuclides (Units = pCi/L)

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10" TR=10* TR=10" TR=10" TR=10* TR=10* TR=10* TR=10* TR=10" TR=10"* TR=10*

Tritium 6.7E+04 6.7E+03 6.7E+02 6.7E+06 6.7E+05 6.7E+04 2.7E+07 2.7E+06 2.7E+08 6.6E+04 6.6E+03 6.6E+02
Uranium-233 1.1E+02 LIE+0] LIE+00
Uranium-234 1.IE+02 11E+01 1LIE+00
Uranium-235+D 1.0E+02 1.0E+01 1.OE+00
Uranium-238+D 7.7E+01 7.7E+00 7.7E-01
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TABLE 2A
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10® } TR10* Hi=1 Hi=1 TR=10* | TR=10? | TR=10* | HI=] TR=10" | TR=10° | TR=10* | HI=1
chronic subchronic
High Explosives
HHMX 5.5E+05
PETN
RDX 2.3E+04 2.3E+03 2.3E+02 3.3E+04 9.5E+03
Inorganics
Aluminum
Antimony 4.4E+03 1.3E+03
Arsenic 3.3E+03 9.5E+02 2.9E+06 29E+05 2.9E+04
Barium 1.71E405 2.2E+05 9.0E+07 7.7E+05
Berylium 6.01:+02 6.0E+01 6.0E+00 5.5E+04 1.6E+04 1.8E+07 1.8E+06 1.8E+05 6.0E+02 6.0E+01 6.0E+00
Cadmium (Diet) 1LIE+04 2.4E+07 2.4E+06 2.4E+05
Chromium 111 LIE+07 3.2E+06
Chromium VI 5.5E+04 6.3E+04 3.6E+06 3.6E+05 3.6E+04
Cobalt N
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TABLE 2A :
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CIIEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR10* Hi=1 Hi=1 TR=10* | TR=10* | TR=10* | HI=I TR=10* | TR=10* | TR=10¢ | HI=1
chronic subchronic
Copper
Cyanide 2.2E+05 6.3E+04
Iron
Lead
Lithium
Manganese (Diet) 1.5E+06 4.4E+05 9.0E+06 1.3E+06
Mercury 33E+0) 9,5E+02 5.4E+07 336403
Nickel 226+05 | 631404
Silver 5.5E+04 1.6E+04
Thallium
Vanadium 7.76+04 220404
Zinc 336406 | 9.5E+05
Organic
1,1,1-Trichlorocthane | | | I | - I [ ]

Risk -Based Guideline Values Report

Mound Plant
May, 1995

Draft Rev. 2




TABLE 2A
Recreational - Seil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CIIEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* | TR=10* | TR10* Hi=t =1 TR=10* | TR=10° ] TR=10* | Hi=} TR=10* | TR=10"* | TR=10* | Hl=}
chronic subchranic

L1-Dichlorocthane LIE+06 3.26+06 2.3E+02 2.3E+02
1. 2-Dichlorocthane 2.8E+04 2.85+03 2.81+02 6. TE+02 670402 8.1E+01 6.7C+02 6.3E+02 6.3E+01
1.2-trans-Dichlorocthylene 2.2E+05 6.313405
2-Butanone 6.6L:+06 6.3E+06 9.3E+03 9.3E+03
2-{{exanonc
2-Methylnaphthalene
4-Mcthyl-2-Pentanone 8.8£405 2.5E+06 T7.0E+02 706402
4-Methylphenot $.5E+04 LGE+04
Acetone 11E+06 32E+06
Nenzene B.9E+04 8.96+03 8.9E+02 4.9E+02 4.9E+02 22E+02 4,98+02 4.9E+02 LBE+02
Benzoic Acid 4.4E107 LIE+O7 .
Bromadichloromethane 4.26+04 4.21:+403 4.2E+02 2.2E+05 636+04
Butyl benzyl phihalue 2IE+06 6.31:406
Carbon Disulfide L1E+06 3.2E+05 L.7E+03 " 1.7E+03
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TABLE 2A

Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* [ TR10* Hi=1 Hi=1 TR=10"* | TR=10* | TR=10* [ HI=1 TR=10* | TR=10* | TR=10¢ | HI=!}
chronic subchronic
Carbon 'l'clrach!uridc 2.01:+04 2.0E403 206402 T.7E4+03 221404 {.0E+03 1.0E+03 1.2E+02 1.0E+03 7.6E+02 7.6E+01
Chlorocthane 1.6E+02
Chrysene 3.51:405 3.515404 ISE+03
Cresols
Di-n-butylphthalate 1.IE+06 3.2E+06
Di-n-octylphthalate 2.2E+05 6.3E+04
Dibromechloromethane JAE+04 3.1E+03 J.IE+02 2.2E+05 6.3E+05
Dichloromethane 3.4E+05 3.4E+04 34E+03 6.6E+05 1.9E+05 1.0E+03 1.0E+03
Dicthyl benzene, 1,4-
Ethyl benzene 1.1E+06 4.8E-01 4.8E-01
liexane 6.6E+05 1.9E+06 9.1E+0! 9.1E+01
Isophorone 2.7E+06 2.7E+05 2.7E+04 2.2£+06 6.3E+06
Methy! iodide .
N-nitroso-diphenylamine 5.3E+05 5.3E+04 5.3E+03 "
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TABLE 2A
.- Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CIHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=t0* | TR10* Hi=1 Hi=1 TR=10* | TR=10% | TR=10* | HI=I TR=10* { TR=10° | TR=10*° | H!=1
chronic subchronic
Pentachlorophenol 2.1E+04 2.1E+03 2.1E+02 3.3E+05 9.56+04
‘Phenol 6.65106 1.9E406
Tetrachlorocthene L ILE+0S 3.2E+05
Toluene 2.2E+06 6.3E+06 2.5E+02 2.5E402
Tribromomethane 3.3E+05 3.3E+04 3IE+03 2.2E+05 6.3E+05 3.8E+10 3.8E+09 3.8E+08 3.3E+0S 3.3E+04 3.3E+03
Trichloroethylene 2.3E+05 23E+04 2.3E+03 4.4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02
Trichlorofluoromethane 3.3E+06 2.2E+06 7.3E+02 7.3E+02
Trichloromethane 4.2E+405 4.2E+04 4.2E+03 1.IE+05 3.2E+04 1.5E+03 7.6E+02 7.6E+01 1.5E+03 7.4E+02 T.4E+0}
Xylene 2.2E+07
bis(2-Ethylhexyl)phthalate 1.8E+05 1.8E+04 1.8E+03 2.2E+05 6.3E+04
PAlls
‘Acenaphthylenc
Anthracene 33E+06 9.5E106
Benzo(a)anthracene 35E+03 | 3.5E+02 | 3.5E+01 b
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TABLE 2A

Recreational - Soil/Sediment Guidcline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR10* Hi=1 Hi=I TR=10* [ TR=10* | TR=10% | HI=1 TR=10* | TR=10% | TR=10° | Hi=I
chronic subchronic
Benzo(a)pyrene 3.5E+02 3.5E+01 31.5E+00
Benzo(b)fluoranthene 3.5C+03 3.5E+02 3.5E+01
DBenzo(g,h.i)perylene
Benzo(k)luoranthene 3.5E+04 1.5E+03 3.5E+02
Dibenz(a,h)anthracene 3.5C+02 3.5E401 3.56+00
Fluoranthene 4.4E+05 1.3E+06
tndeno(1,2,3-cd)pyrene 3.5E+03 3.5E+02 3.5E+0)
Phenanthrene
Pyrene 3.IE+05 9.5E+05
4,4-DDE 7.6E+03 7.6E402 T.6E+01
4,4'-DDT 7.61:+03 7.61:402 7.6E+01 5.5E+03 1.6E+03 43E+08 4.3E+07 4.3E+06 7.6E+03 7.6E+02 7.6E+01
Aroclor 1248 3.468+02 3.4E+01 3.4E+00 )
Aroclor 1254 2.2E+02 L6E+02
Araclor 1260 3.4£8+02 | 3.4£+01 3.4E+00 A
Mound Plant Risk -Based Guideline Values Report
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TABLE 2A :
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = tihg/kg)
Ingestion Inhalation . Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for |GV for GV for | GV for GV for GV for GV for GV for
TR=10* | TR=10* { TR10* Hi=1 Hi=1 TR=10* | TR=10° | TR=10* | HI=I TR=10* | TR=10° [ TR=10* [ Hi=1
chronic subchranic .

Beta-BHC 1.4E+03 1.4E+02 1.4E+01 826407 | 82E+06 | 8.2E+05 1.4E+03 1.4E+02 1.4E+01

Dieldrin 1.6E+02 1.6E+01 1.6E+00 5.5E+02 1.6E+02 9.2E+06 9.2C+05 9.2C+04 : 1.6E+02 1.6E+01 1.6E+00

Endrin Ketone
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TABLE 2B

Recreational - Soil/Sediment Guideline Values: Radlonuclides (Units = pCi/g)

ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10"? TR=10* TR=10" TR=10" TR=10% TR=10" TR=10" TR=10* TR=10* TR=10"* TR=10%

Actinium-227+D 5.1E+03 S.1E+02 5.1E+01 2.9E402 2.9E+01 2.9E+00 1.0E+06 1.0E+05 1.0E+04 2.8E+02 2.8E+01 2.8E+00
Americium-241 9.8E+03 9.8E+02 9.8E+01 3.8E+04 3.8E+03 3.8E+02 2.1E+06 2.1E+05 2.1E+04 7.8E+03 7.8E+02 7.8E+01
Nismuth-207 6.3E+05 6.3E+04 6.3E+03 3.2E+01 3.2E+00 3.2E-01 8.7E+09 8.7E+08 8.7E+07 3.2E+01 3.2E+00 3.2E-01
Cesium-1374+D 1.0E+05 1.0E+04 1.0E+0} 8.4E+0] 8.4E+00 8.4E-01 4.3E+09 4.3E+08 4.3E+07 8.4E+01 8.4E+00 8.4E-01
Cobalt-60 1.7E+05 1.7E+04 1.7E+03 1.8E+01 1.8E+00 1.8E-0t 1.2E+09 1.2E+08 1.2E+07 1.8E+01 1.8E+00 1.8E-01
Plutonium-238 1.IE+04 1.1E+03 L1E+02 9.1E+06 9.1E+05 9.1E+04 3.0E+06 3.0E+05 3.0E+04 LIE+04 1.1E+03 1.1E+02
Plutonium-239 1.0E+04 1.0E+03 1.0E+02 14E+07 1.4E+06 L4E+05 3.0E+06 3.0E+0S 3.0E+04 1.0E+04 1.0E+03 1.0E4+02
Plutonium-240 1.0E+04 1.0E+03 1.0E+02 9.4E+06 9.4E+05 9.4E+04 3.0E+06 3.0E+08 3.0E+04 1.0E+04 1.0E+03 1.0E+02
Radium-226+D 1.IE+04 1.1E+03 1.1E+02 2.6E+01 2.6E+00 2.6E-01 3.0E+07 3.0E+06 3.0E+03 2.6E+01 2.6E+00 2.6E-01
Strontium-90+D 5.7E+04 5.7E+03 5.7E+02 . 1.2E+09 1.2E+08 1.2E+07 5.7E+04 5.7E+03 5.7E+02
Thorium-228+D 1.4E+04 1.4E+03 1.4E+02 1.8E+02 1.8E+01 1.8E+00 8.5E+05 8.5E+04 8.5E+03 L7E+02 1.7E+01 1.7E+00
Thorium-230 8.5E+04 8.5E+03 8.5E+02 4.0E+06 4.0E+05 4.0E+04 4.8E+06 4.8E+05 4.8E+04 8.2E+04 8.2E+03 8.2E+02
Thorium-232 9.8E+04 9.8E+03 9.8E+02 8.9E+06 8.9E+05 8.9E+04 4.3E+06 4.3E+05 4.3E+04 9.5E+04 9.5E+03 9.5E+02
Tritium 4.5E+07 4.5E+06 4.5E+05 8.6E+11 8.6E+10 8.6E+09 4.5E+07 4.5SE+06 4.5E+05
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TABLE 2B

Recreational - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GV for GV for - GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* TR=10" TR=10" TR=10* TR=10" TR=10"* TR=10* TR=10"* TR=10" TR=10*
Uranium-233 71.2E+04 7.2E+03 7.2E+02 5.0E+06 5.0E+05 5.0C+04 5.8E+06 5.8E+05 5.8E+04 7.0E+04 7.0E+03 7.9E+02
Uranium-234 720404 1.26+03 7.2E+02 8.2F+06 8.2E+05 8.2E+04 5.9E+06 $.9E+0S 5.96+04 T.1E+04 7.1E+03 7.AE402
Uranium-23541) 6.83+04 6.8E+03 6.8E+02 6.6E+02 6.6E+01 6.6E+00 6.3E+06 6.3E+05 6.3E+04 6.6E+02 6.6E+01 6.6E+00
Uranium-23811) 5.2E+04 5.21:+03 5.2E+02 3.4E+0) J4E+02 3.4E+01 6.6E+06 6.6E+05 6.6E+04 3.1E+03 JAE+02 3AE+01
Mound Plant Risk -Based Guideline Values Report
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CIIEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10¢ | HI=1 TR=10* | TR=10?° | TR=10* | HI=1 HI=1 TR=10* | TR=10* | TR=10¢ | Hi=1
chronic subchronic

High Explosives
HMX 2.9E+03
PETN
RDX 1.JE+02 1.3E+01 1.3E+00 1.8E+02
Inorganics
Aluminum
Antimony 2.4E+0] 3.7E+00 L4E+00 : 3.2E+00
Arsenic 1.8E+01} 2.8E+00 1.1E+00 2.4E+00
Barium 4.1E+03 . 6.6E+02 2.5E+02 5.7E+02
Beryllium J2E+00 3.2E-01 3.2E-02 2.9E+02 S.1E-01 5.1E-02 5.1E-03 4.7E+01 1.8E+01 4.4E-01 4.4E-02 4.4E-0) 4.0L+0!
Cadmium (Water) 2.9L+01 4.7E+00 4.0E+00
Chromium I} 5.9E+04 . 9.4E+03 3J.6E+03 8.1E+03 l
Chromium VI 29E+02 4.7E401 7.2E+01 ) 4.0E+0)
Coball
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10* | HI=I TR=10* | TR=10* | TR=10* | HI=] HI=1 TR=10* | TR=10° | TR=10* | HI=|
chronic subchronic

Copper
Cyanide 1.2E+03 2.5E+01 9.7E+400 2.4E+01
Iron
I.ead
Lithium
Mangaunese (Water) 2.9E+02 4.7E+01 1.8E+01 4.0E+01
Mercury 1.8E+01 2.8E+00 1.1E+00 2.4E+00
Nickel 1.2E+03 1L9E+02 | 7.2E+01 1.6E+02
Silver 2.9E+02 4.7E+01 1.8E+01 4.0E+01
Thallium
Vonadium 4.1E+02 6.6E+01 | 2.5E+0! 5.7E401
Zine 1.8E+04 2.8E+03 1LIE+03 24E+03
Organics “

1,1, 1-Trichlorocthane

—

|
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TABLE 2C

Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for | GY for GV for GV for GV for GV for GV for
TR=10* | TR=10* [ TR=10* | HI=] TR=10* [ TR=10* [ TR=10¢ [ HI=1 Hi=1 TR=10* | TR=10% | TR=10* | Hi=|
chronic subchronic

1,1-Dichlorocthane 5.9E+03 1LIE+02 4.1E+02 1.OE+02
1,2-Dichlorocthanc 1.5E+02 1.5E+01 1.5E+00 4.5E+00 4.58-01 4.5E-02 4.4E+00 4.4E-01 4.4E-02
1,2-trans-Dichlorocthylene 1.2E+03
2-Butanone 3.56+404 $.2E+03 6.6E+03 4.5E+03
2-Ilexanone
2-Methylnaphthalenc
4-Mcthyl-2-Pentanone 4.7£+03 2.3E+02 8.8E+02 2.2E+02
4-Mecthylphenol 296402 2.6E+00 1.0E+00 2.6E+00
Acetone 5.9E+03 1.6E+03 6.4E+03 . 1.3E+03
Benzene 4.7E+02 4.7E+01 4.7E+00 3.6E+00 3.6E-00 3.6E-02 3.6E+00 3.6E-01 3.6E-02
Benzoic Acid 2.4E+0S S.1E+03 2.0E+03 5.0E+03
Bromodichloromethane 2.2E+02 2.2E+01 2.2E+00 1.2E+03 6.1E+00 6.1E-00 6.1E-02 3.2E+01 1.2E+01 5.9E+00 5.9E-01 5.9E-02 3.“;(;
Buty! benzyl phihalate 1.2E+04
Carbon Disulfide 5.9E+03 3.9E+01 1.5E+01 3.9E+01
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | Hi=l TR=10* | TR=10* | TR=10¢ | Hi=1 HI=1 TR=10* | TR=10* | TR=10* | Hi=|
. chronic subchronic

Carbon Tetrachloride LIE+02 I.1E+0¢ LIE+00 4.1E+01 7.61:-01 7.6E-02 7.6E-03 3.0E-0t 1.2E+00 7.6E-04 - 7.65-02 7.6E-03 3.0E:-0!
" Chlorocthane
l Chryscne 1.9E+03 1.9E+02 1.9E+01 3.7€-0t 3.7E-02 3.7E-03 3.7E-01 3.7E-02 3.7E-03

Cresols

Di-n-butyiphthalate 3.9E+03 8.1E+00 3.1E+01 8.1E+00
. Di-n-octy|phthalate 1.2E+03

Dibromochloromethane 1.6E+02 1.6E+01 1.6L+00 1.2E+03 6.7E+00 6.7E-01 6.7E-02 4.8E+01 1.9E+02 6.4E+00 6.4E-01 6.4E-02 4.6E+01
Dichloromethane 1.8E+03 1.8E+02 1.8E+01 3.5E+03 6.5E+01 6.5E+00 6.5E-01 1.2E+02 4.8E+01 6.2E+01 6.2E+00 6.2E-01 1.2E+02
"Dicthyl benzene, 1,4-

Ethyl benzene 5.9CE+03 1.3E+01 1.3E+01
. Hexane 3.5E+03
h fsophorone 1.46+04 1.4E+03 1.4E+02 1.2E+04 5.2E+02 5.2E+01 5.2E+00 4.3E+02 1.6E+03 5.0E+02 5.0E+01 5.0E+00 4.1E+02

Methyl iodide

N-nitroso-diphenylamine 2.8E+0) 2.8E+02 2.8E+01 2.3E+01 23E+00 2.3E-01 2.3E+01 2.3E+00 2.3E-01
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TABLE 2C

Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Ingestion + Dermal
CHEMICAL GVfer | GVfor | GV for GV for | GV for GV for GVfor {GVifor [ GV for GV for GV for GV for | GV for
TR=10* | TR=10* | TR=10* | Hi=1 TR=10"* | TR=10° ] TR=10* i‘!l= I H£=Ll TR=10" | TR=10* | TR=10* | Hl=1

Pemachiorophenol LIE+02 1.1E+01L LLIE+00 1.8E+03 2.8E-02 2.8E-03 2.8E-04 4.3E-01 1.7E-01 2.8E-02 2.8E-03 2.8E-04 4.3E-01
Phenol 3SE+04 1.0E+03 IIE+02 9.9E+02
Teirachiorocthene S.9E+02 2.5E-01 9.8E-01 2.5E-01
Toluene 1.2E+04 4.2E+01 1.6E+02 4.1E+01
Tribromomethane 1.7E+03 L7E+02 1.7E+01 1.2E+03 1.1E+02 1.1E+0) LIE+00 7.26401 2.8E+02 1.0E+02 1.0E+0! 1.0E+00 6.8E+01
Trichloroethylene 136403 LIE+02 1.3E+01 1.2E+01 1.2E+00 1.2E-01 1.2E+401 1.2E+00 1.2E-01
Trichlorofluoromethane 1.8E+04 1.7E+02 L.5E+02 1.6E+02
Trichloromethane 2.3F+03 2.3E+02 2.3E+01 5.9E+02 4.0E+0Y 4.0E+00 4.0E-01 L1E+01 4.1E+00 4.0E4+01 4.0E+00 4.0E-01 1.0E+01
Xylene 1.2E+05
bis(2-EthylhexyDphthalate | 9.81402 98E+01 9.8E+00 1.2E403 6.7E+00 6.7E-01 6.7E-02 8.0E+00 3.1E+00 6.6E+00 6.6E-01 6.6E-02 T.9E+00
PAlls
Acenaphihylene
Anthracene 1.8E+04 1.IE+01 4.8E+01 “ . 1.3E+0)
Benzo(ayanthracene 1.9E+01 1I9E+00 1.9E-01 37803 LIE-04 1.7€-05 3.76-03 3.7E-04 3.7E-05
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10¢ | HI=I TR=10"* | TR=10"* | TR=10* | Hi=I HI=1} TR=10* | TR=10* | TR=10* | Hi=!|
: chronic subchronic
Benzo(a)pyrene 1.9£+00 1.9E-01 1.9E-02 2.5E-04 2.5E-05 2.5E-06 2.5E-04 2.5E-05 2.5E-06
Benzo(b){luoranthene 1.9E+01 LIE+00 1.9E-01 2.4E-03 24E-04 2.4E-05 2.4E-03 24E-04 | 2.4E-05
Benzo(g.h,i)perylene
Benzo(k)luoranthene 1.9E+02 1.9E+01% 1.9E+00 5.0E-02 5.0E-03 5.0E-04 5.0E-02 5.0E-03 5.0E-04
Dibenz(a,h)anthracene 1.9E+00 1.9E-01 1.9E-02 LIE-04 1.1E-05 1.1E-06 1.1E-04 1.1E-05 1 1E-06
Fluoranthene 2.4E+03 1.0E+00 4.0E+00 1.0E+00
Indeno(1,2,3-cd)pyrene 1.9E+01 1.9E+00 1.9E-01 1.6E-03 1.6E-04 1.6E-05 1.6E-03 1.6E-04 1.6E-05
Phenanthrenc
Pyrene 1.8E+03 8.7E-01 3.3E+00 8.7E-01
Pesticides/I'CBs
4.4-DDE 4.0E+01 4.0E+00 4.0E-01 2.7E-02 2.7E-03 2.7C-04 2.7E-02 2.7E-03 2.7E-04
4,4'-DDT 4.0E+01 4.0E400 4.0E-01 2.9E+01 1.5E-02 1.5E-03 1.5E-04 1.1E-02 4.2E-03 1L.5E-02 1.5E-03 1.5E-04 1.1E-02
Aroclor 1248 1.8£400 181201 1.8E-02
Aroclor 1254 1.2E+00
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TABLE 2C

Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10% | TR=10° | HI=] TR=10* | TR=10® | TR=10° | HI=] Hi=1 TR=10" | TR=10* | TR=10% HI=1
chronic subchronic
Aroclor 1260 1.8E+00 1.8E-01 1.8E-02
Bew-BIIC 7.61:400 7.61:-01 7.6E-02
Dieldrin 8.6E-0) 8.61:-02 8.6E-03 2.9E+00 8.5E£-03 8.5E-04 8.5E-05 2.9E-02 1.1E-02 8.4E-03 8.4E-04 8.4E-05 2.9E-02
Endrin Ketone
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TABLE 2D ,
Recreational - Surface Water Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Dermal Ingestion + Dermal
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10 TR=10% TR=10* TR=10* TR=10* TR=10* TR=10" TR=10*¢

Aclinium-227+D 1.2E+04 1.2E403 1.2E+02

Americium-241 2.3E+04 2.3E+03 2.3E+02

Bismuth-207 1.SE+06 1.5E+0S 1.5E+04

Cesium-137+D 2.4E+05 24E+04 2.4E+03

Cobali-60 4.1E405 4.1E+04 4.1E+03 ’

Plutonium-238 2.6E+04 2.6E+03 2.6E+02

Plutonium-239 24E+04 2.4E+03 24E+02

Plutonium-240 24E+04 24E+03 24E+02

Radium-226+D 2.6E+04 2.6E+03 2.6E+02

Strontium-90+D 1.4E405 1.4E+04 1.4E+03

Thorium-228+D 3.3E+04 3.3E+03 3.3E+02

Thorium-230 2.1E+05 2.1E+04 2.1E+03

Thorium-232 2.3E+05 23E+04 2.3E+03

Mound Plant Risk -Based Guideline Values Report
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TABLE 2D

Recreational - Surface Water Guideline Values: Radionuclides (Units = pCi/L)

Ingestion Dermal Ingestion + Dermal
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for

TR=10" TR=10* TR=10* TR=10" TR=10* TR=10"* TR=10" TR=10"* TR=10¢
1.1E+08 11E+07 LIE+06 1.3E+07 1.3E406 1L3E+05 1.2E+07 1.2E+06 1.2E+05
1.IE+05 176404 1.7E+03 '
LIEAOS 1L7E+04 1.IE+03

Uranium-235+D {.6E+0$ 1.6E+04 1.6E+03

Uranium-238+D 1.2E+03 1.2E404 1.2E+03
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TABLE 3A
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* ] HI=I Hi=1 TR=10* | TR=10* | TR=10% | HI=1 TR=10" | TR=10% | TR=10¢ | HI=I
chronic subchronic
High Explosives
1IMX 6.4E+03
PETN
RDX 2.7E+02 2.7E+01 2.7E+00 3.8E+02 2.3E+02
Inorganics
Aluminum
Antimony 5.1E+0t 3.1E+01
Arsenic J.8E+01 2.3E+01 7.3E+04 7.3E+03 7.3E+02
Barium 9.0E+03 5.5E+03 2.2E+06 8.9E+03
Beryllium 6.9E+00 6.9E-01 6.9E-02 6.4E+02 3.9CE+02 ‘ 4.3E+05 4.3E+04 4.3E+0) 6.9E+00 6.9E-01 6.9E-02
Cadmium (Diet) 1.3E+02 6.0E+05 6.0E+04 6.0E+03
Chromjum Il * L.3E+05 7.8E+04
Chromium VI 6.4E+02 1.6E+03 8.9E+04 8.9E+03 8.9E+02 )
Cobalt
Mound Plant Risk -Based Guideline Values Report
Draft Rev. 2 May, 1995
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TABLE 3A
Subgistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for | GV for | GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10°® [ TR=10* | HI=1 Hi=1 TR=10" | TR=10* | TR=10% | Hi=l TR=10* | TR=10* | TR=10* | HI=I
chronic subchronic

Copper
1 Cyanide 2.6E+03 | 1.61:403

| iron
“ Lead

Lithium

Mangancse (ll)icl) 1.8E+04 1.1E+04 2.2E+05 §.TE+04
Mercury 3.8E+01 2.3E+01 ‘ 1.3E+06 3.8E+01
Nickel 2.6E+03 1.6E+03

Silver 6.4E+02 3.9E+02

Thallium

Vanadium 9.0E+02 5.5E+02

Zine 38E+04 | 23E+04

Organics N

1,1,1-Trichlorocthane , l l l I , ' l l ' l l '

Risk -Based Guideline Values Report
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Carbon Disulfide

TABLE 3A
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* | TR=10* | TR=10* | HI=I Hi=} TR=10* | TR=10?® | TR=10* | HI=l TR=10* | TR=10* | TR=10* | HI=I
chronic subchronic
1,1-Dichlorocthane 1.3E+04 7.8E+04 $.6E+00 5.6E+00
1.2-Dichlorocthane 3.3E+02 33E+00 3.3E+00 2.0E401 2.0E+00 1.2E+02 1.2E+01 1.2E+00
1,2-trans-Dichlorocthylene 2.6E+03 1.65+04
2-Butanone 7.75+04 1.6E+05 9.3E+03 9.3E+03
2-llexanonc
2-Mcthylnaphthalene
4-Mcthyl-2-Pentanone 1.0E+04 6.3E+04 7.0E+02 7.0E+02
4-Mcihylphenol 6.4E+02 J.9E+02
» Acelone 1.3E+04 7.8E+04
Benzene 1.0E+03 1.0E+02 1.0E+01 5.5E+01 5.5E+00 3.6E+02 3.6E+0! 3.6E+00
Benzoic Acid 5.1E+05 3.1E+05
Bromodichloromethane 4.8E+02 4.8E+01 4.8E+00 2.6E+03 1.6E:+03
Butyl benzyl phthalate 2.6E+04 1.6E+05
1.3E+04 7.8C+03 2.0E+02 2.0E+02
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TABLE 3A :
Subsistence Farmer - Soil Guideline Values: Chemicals (Uhits = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CIIEMICAL GV for GV for GV for GV for | GV for GY for av for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | Hi=) Hi=1 TR=10* | TR=10* | TR=10¢ | HI=) TR=10* | TR=10* | TR=10* | HI=1]
chronic subchronic
Carbon Tetrachloride 23E+02 2.3E+01 2.3E+00 9.0E+01 5.5E+02 3.1E+02 3.IE+08 3.1E+00 1.3E+02 1.3E+01 1.3E+00
Chlorocthane 1.6E+02
Chrysene 4.1E+03 4.1E+02 4.1E+01
Cresols '
Di-n-butylphthatate 1.3E+04 7.8E+04

Di-n-octylphthalate 2.6E+03 1.6E+03

Dibromochleromethane 3.6E+02 3.6E+01 3.6E+00 2.6E+03 1.6E+04

Dichloromethane 4.0E+03 4.0E+02 4.0E+01 1.7E+03 4.7E+03 1.OE+03 1.0E+03
Dicthyl benzene, 1,4-

Ethyl benzene L3E+04 4.8E-01 4.8E-01
texane 7.7E+03 4.7E+04 9.1E+01 9.1E+01
Isophorone AR+ 3.1E+03 3.1E+02 2.6E+04 1.6E+05

Methy! fodide

N-nitroso-diphenylamine 6.1£+403 6.1E+02 6.1E+01

Risk -Based Guideline Values Report

Mound Plant
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TABLE 3A
Subsistence Farmer - Soil Guitleline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GVfor | GVfor } GVfor | GVfor | GV for GQVfor | GVfor jGVfor |GVior | QV for GV for | GV for
TR=10" | TR=10* | TR=10* | HI=| Hi={ TR=10* | TR=10% | TR=10¢ | Hi=| TR=10* | TR=10* | TR=10* | HI=l
chronic subchtonlic

Pentachlorophenol 2.5E+02 2.5E+0% 2.5E+00 3.8E+03 2.3E+03
PPhenol 7.71E+04 475404
Tetrachlorocthene 1.3E+03 7.8E+03
Tolucne 2.6E+04 1.6E+05 2.5E+02 2.5E+02
Tribromomethane 3.8E+03 3.8E+02 3.8E+01 2.6E+03 1.6E+04 9.4E+07 9.4E+06 3.8E+03 3.8E+02 3.8E+01
Trichloroethylene 2.7E+03 2.7E+02 2.7E+01 2.7E+02 2.7E+01 4.4E+02 .I.3E+02 1.3E+01
Trichlorofluoromethane 3.8E+04 5.5E+04 7.3E+02 71.3E+402
Trichloromethane 4.9E+0) 4.9E+02 4.9E+01 1.3E+03 7.8E+02 1.9E+01 1L.9E+00 1.8E+02 1.8E+01 1.8E+00
Xylene 2.6E+05
bis(2-Ethyihexyl)phthalate 2.IE+03 2.1E+02 2. ll;T+OI 2.6E+03 1.6E+03
PAHs
Acenaphthylene
Anthracenc 3.8E+04 2.3E+05
Benzo(a)anthracene 4.1E+01 4. l E+00 4.1E-01

Mound Plant
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TABLE 3A
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10* | TR=10* | HI=1 Hi=t TR=10* | TR=10¢ | TR=10* | HI=I TR=10* | TR=10* | TR=10° | HI=I
chronic subclttonic

Benzo(a)pyrenc 4.1E+00 4.1E-01 4.1E-02
Benzo(b)luoranthene 4.1E+01 4.1E+00 4.1E-01
Benzo(g,h,i)perylene

Benzo(k)fluoranthene 4.1E+02 4.1E+01 4.1E+00
Dibenz(a,h)anthracene 4.1E+00 4.1E-01 4.1E-02

Fluoranthene S.1E+03 3. 1E+04

Indeno(1,2,3-cd)pyrenc 4.1E+0} 4.1E+00 4.1E-01

Phenanthrene

Pyrene J.8E+03 2.IE+04

Pesticides/PCBs

4,4-DDE 8.8E+01 8.8E+00 8 8E-01
4,4'-DDT 8.813+01 8.8E+00 8.8E-01 6.4E+01 3.9E401 1.1E+07 1.1E+06 1.1E+05 8.8FE+01 ) 8.8E+00 8.8E-01
Aroclor 1248 3.9E+00 3.9E-01 3.9E-02
Araclor 1254 2.6E+00 3.9E+00
Mound Plant Risk -Based Guideline Values Report
Draft Rev. 2 May, 1995




TABLE 3A :
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=1] HI=1 TR=10* | TR=10* | TR=10° | HI=1] TR=10" | TR=10* | TR=10* | Hi=I
chronic subchronic

Aroclor 1260 3.9C+00 | 3.9E-01 3.9E-02

Beta-BHC 1.7E+01 1.7E+00 1.7E-04 2.0E+06 2.0C+05 2.0E+04 1.7E+01 L7E+00 1.7E-01

Dicldrin 1.9E+00 1.9E-01 1.9E-02 6.4E+00 | 3.9E+00 2.3E+05 2.3E+04 2.3E+03 1.9E+00 1.9E-01 1.9E-02

Endrin Ketone
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TABLE 3B

Subsistence Farmer - Soil Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10"* TR=10* TR=10"* TR=10"* TR=10* TR=10"* TR=10" TR=104 TR=10" TR=10* TR=10*¢
Actinium-227+D 3.6E+0} " 3.6E+00 3.6E-01 1.9E+01 1.9E+00 1.9E-01 2.6E+04 2.6E+03 2.6E+02 1.2E+01 1.2E+00 1.2E-01
Americium-241 6.8E+01 6.8E+00 6.8E-01 2.4E+03 24E+02 2.4E+01 S.3E+04 5.3E+0) 5.3E+02 6.7E+01 6.7E+00 6.7E-01
Bismuth-207 4.4E+0) 4.4E+02 4.4E+01 2.0E+00 2.0E-01 2.0E-02 2.2E+08 2.2E+07 2.2E406 2.0E+00 2.0E-01 2.0E-02
Cesium-137+4D T.LE+02 7.1E+01 7.1E+00 5.3E+00 5.3E-0! 5.3E-02 L.IE+08 LIE+07 1.1E+06 5.3E+00 5.JE-0t 3.3E-02
Cobalt-60 1.2E+03 1.2E+02 1.2E401 1LLIE+00 1.1E-01 1.1E-02 3.0E+07 3.0E+06 3.0E+05 1.1E+00 1.1E-01 1.1E-02
Plutonium-238 7.6E+01 7.6E+00 7.6E-01 $.7E+05 5.7E+04 5.7E+03 1.4E+04 7.4E+03 7.4E+02 7.6E+01 7.6E+00 7.6E-01
Plutonium-239 1.1E+01 7.1E+00 7.1E-01 8.88+03 8.8E+04 8.8E+03 1.3E+04 1.3E+03 7.3E+02 7.1E+04 7.1E+00 7.1E-01
Plutonium-240 7.1E+01 7.1E+00 7.1E-0] 5.9E+05 5.9E+04 5.9E+03 7.3E+04 7.3E+03 7.3E+02 7.1E+01 7.1E+00 7.1E-01
Rad{um-226+D 7.6E+01 7.6E+00 7.6E-01 1.6E+00 1.6E-01 1.6E-02 7.4E+05 T4E+04 7.4E+03 1.6E+00 1.6E-01 1.6E-02
Strontium-90+D 4.0E+02 4.0E+01 4.0E+00 2.9E+07 2.9E+06 2.9E+05 4.0E+02 4.0E401 4.0E+00
Thorium-228+D 9.7E+01 9.7E+00 9.7E-01 1.1E+01 LIE+00 1.1E-01 2.1E404 2.1E+03 2.1E+02 1.0E+01 1.0E+00 1.0E-01
Thorium-230 6.0E+02 6.0E+01 6.0E+00 2.5E+05 2.5E+04 2.5E+03 1.2E405 1.2E+04 1.2E+03 5.9E+02 5.9E+01 5.9E+00
Thorium-232 6.8E+02 6.8E+01 6.8E+00 5.6E+05 5.6E+04 5.6E+03 1.1E+0S 1.1E+04 1.1E+03 6.8E+02 6.8E+01 6.8E+00
Mound Plant Risk -Based Guideline Values Report
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'TABLE 3B
Subsistence Farmer - Soil Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE

GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for

TR=10* TR=10"* TR=10* TR=10 TR=10? TR=10"* TR=10* TR=10% TR=10* TR=10+* TR=10* TR=10¢
Tritium 316405 3.1E+04 3.1E+03 2.1E+10 2.1E+09 216408 3.1E+0S 316404 3.1E+03
Uranium-233 S.0C+02 5.08+01 5.0E+00 J2E+05 3.26+04 3.2E+03 14E+05 1.4E+04 1.4E+0) S.0E+02 S.0E+01 5.0E+00
Uranium-234 5. 1E+02 SAE+01 S.1E+00 5.2E+05 526404 5.2E+03 L.5C+05 1.5E+04 1.5E+03 5.0E+02 5.0E+01 5.0E+00
Uranium-235+D 4BE402 | 4.8E+01 4.8E+00 426401 42E+00 4.2E-01 1.6E+05 1.6E+04 1.6E+03 3.9E+01 39E+00 3.9E-01
Uranium-238+D 1.6E+02 1.6E401 3.6E+00 2.1E+02 2.1E+01 2.1E+00 1.6E+035 1.6E404 L6E+0) 1.3E+02 LIE+01 1.3E+00
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
X TR=10* TR=10"* TR=10* Hi=1 TR=10* | TR=10* | TR=10+* HI=1 TR=10+ TR=10* | TR=10* | HI=} HI=1 TR=10" TR=10* TR=10* HI=1
chronic sub-
chronic
High Explosives
1IMX 1.8E+00
PETN
RDX 1.7€-02 1.7E-03 7.7E-04 L1E-01
Inorganics
Aluminum
Antimony 1.5E-02 7.8E+00 | 5.1E+00 1.5E-02
Arsenic LI1E-02 5.9E+00 | 3.9E+00 1.1E-02
Darium 2.6E+00 1.4E+03 | 9.0E+02 2.6E+00
Beryllium 2.0E-03 2.0E-04 2.0E-05 1.8E-01 1L.1E+00 1.1E-01 LIE-02 | 9.8E+01 | 6.4E+0) 2.0E-03 2.0E-04 2.0E-08 1.8E-01
Cadmium (Water) 1.8E-02 9.8E+00 1.8E-02
Chromium (11 3.7E+0) 2.0E+04 | L.3E+04 J.6E+01
Chromium VI 1.8E-01 - 9.8E+01 | 2.6E+02 1.8E-0}
Cobalt
Mound Plant Risk -Based Guideline Values Report
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion * Inhalation Dermal Ingestion -+ Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for |, GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* Hi=1 TR=10* | TR=10* [ TR=10* Hi=1 TR=10" TR=10" | TR=10* | Hl=1 Hi=1 TR=10" TR=10"* TR=10* Hi=1
chronic sub-
chronic
Copper
Cyanide 7.3E-01 5.2E+01 | 3.4E+01 7.2E-01
Iron
Lead
Lithium
Manganese (Water) 1.8E-0} 9.8E+01 | 6.4E+01 1.8E-01
Mercury 1.1E-02 : 5.9E+00 | 3.9E+00 1.1E-02
Nickel 7.3E-0! 3.9E+02 | 2.6E+02 7.3E-01
Silver 1.8E-01 9.8E+01 | 6.4E+01 1.8E-01
Thallium 3
Vanadium 2.6E-01 : 14E+02 | 9.0E+0! 2.6E-01
Zinc 1.1E+01 5.9E+03 | 3.9E+03 1.1E+0I
Organics A
1,1,1-Trichloroethane I ' I l , l , ' , , l , , , ' ' ,
Mound Plant Risk -Based Guideline Values Report
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* Hi=1 TR=10" | TR=10" | TR=10* Hi=1 TR=10" TR=10* | TR=10* | Hi=1 Hi=1 TR=10* | TR=10" TR=10* | Hi=1
chronic sub-
chronic
1,1-Dichlorocthane 3.7E+00 1.7E+00 226402 | 1.4E+03 1.1E+00
1,2-Dichlorocthane 9.4E-02 ) 9.4E-03 9.4E-04 3.0E-02 | 3.0E-03 3.0E-04 9.5E+00 9.5E-01 9.5E-02 2.3E-02 2.3E-03 2.3E-04
1,2-trans-Dichlorocthylene 7.3E-01
2-Butanone 2.2E+01 3.3E+00 1.1E+04 | 2.4E+04 2.9E+00
2-Hexanone
3-Methylnaphthalene
4-Methyl-2-Peatanone 2.9E+00 2.7E-01 4.7E+02 | 3.1E+03 2.4E-01
4-Methylphenal 1.8E-01 5.4E+00 | 3.6E+00 1.8E-01
Acetone 3.7E+00 3.4E+03 | 2.3E+04 J.6E+00
Benzene 2.9E-01 2.9E-02 2.9E-03 9.4C-02 ‘| 94E-03 | 9.4E-04 7.5E+00 7.5E-01 | 7.5E-02 7.1E-02 | 7.1E-03 7.1£-04
Benzoic Acid 1.5E+02 1LIE+04 | 7.0E+03 1.4E402
Bromodichloromethane 1.4E-01 1.4E-02 1.4E-03 7.3E-01 1.3E+0} 1.3E+00 | 1.3E-01 6.8E+0! | 4.4E+01 1.4E-01 1.4E-02 1.4E-03 7.2E-01
Butyl benzyl phthalate 7.3E+00 h
Carbon Disulfide 3.7E+00 3.3E-02 8.2E+01 | 5.4E+01} 3.3E-02
Mound Plant Risk -Based Guideline Values Report
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TABLE 3C

Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* Hi=1 TR=10* | TR=10"* { TR=10* Hi=t TR=10" TR=10* | TR=10* [ HI=I HI=t TR=10" TR=10"* TR=10* Hi=1
chronic sub-
chronic

Carbon Tetrachloride 6.6[-02 6.6E-03 6.6E-04 2.6F-02 5.AE-02 5.1E-03 5.1E-04 1.6E+00 1.6E-01 1.6E-02 6.2E-01 4.1E+00 2.8E-02 2.8E-03 2.8E-04 | 2.5E-02
Chlorocthane JIEH00
Chrysene 1.2E+00 1.2E-04 1.2E-02 71.7E-01 7.7E-02 | 7.7E-03 4.6E-01 4.6E-02 4.6E-03
Cresols
Di-n-butylphthatate 3.7TE+00 1.7E+01 | 1.1E+02 3.0E+00
Di-n-octylphthalate 7.3E-01
Dibromochloromethane 1.0E-01 1.0E-02 1.0E-03 7.3E-01 1.4E+01 1.4E+00 | 1.4E-O1 1.0E+02 | 6.6E+02 1.0E-01 1.0E-02 1.0E-03 7.2E-01
Dichloromethane 1.IE+00 1.1E-01 1.1E-02 2.2E+00 1.0E+01 1.4E+02 1.4E+01 14E+00 | 2.6E+02 | 1.7C+02 LIE+00 1.1E-01 1.1E-02 1.8E+00
Dicthyl benzene, 1.4+
Ethyl benzene 3.7E+00 3.3E+00 2.6E+01 1.6E+00
Hexane 22E+00 6.7E-01 5.1E-01
Isophorone 9.0E+00 9.0E-01 9.0E-02 7.3E+00 1.1E+03 LIE+402 | LIE+01 } 895+02 | 5.8E+03 8.9E+00 8.91:-01 8.9E-02 7.2E+00.
Methy! iodide ' '
N-nitroso-diphenylamine 176400 1.7E-01 1.78-02 4.8E+0} 4.8E+00 [ 4.8E-01 1.7E+00 1.7E-0} 1.7E-02
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* =1 TR=10* | TR=10* | TR=10* Hi=I TR=10* TR=10* | TR=10* | Hi=1 Hi=1 TR=10" | TR=10* TR=10* | 1i=t
: chronic sub-
chronic
Pentachlorophenot 7.1E-02 7.1E-03 7.1E-04 LLIE+00 5.9E-02 5.9E-03 | 5.9E-04 | 9.0E-01 | 5.9E-01 3.2E-02 | 3.2E-03 32604 | 5.0C-01
Phenol 2.2E+01 2.1E+03 | 1.4E+03 226401
Tetrachioroethene 3.7E-01 5.3E-01 3.5E+00 2.2E-01
Toluene 7.3E+00 1.3JE+00 8.7E+01 | 5.7E+02 1IE+00
Trihrom.omclhnnc 1.1E+00 I.1E-01 1.1E-02 7.3E-01 2.2E+02 2.2E+01 | 2.2E+00 | 1L.5E+02 | 9.9E+02 1.1E+00 LIE-0! 1.1E-02 7.3E-01
Trichlorocthylene 1.7E-01 1.7E-02 1.7E-03 4.56-01 | 4.56-02 | 4.5E-03 2.6E+01 2.6E+00 | 2.6E-01 28E-01 | 2.8E-02 2.8E-03
Trichlorofluoromethane 1.1E+01 2.3E+00 3.5E+02 | 5.3E+02 1.9E+00
‘Trichloromethane 1.4E+00 1.4E-01 1.4E-02 3.76-01 3.4E-02 | 34E-03 3 4E-04 8.4E+01 8.4E+00 | 8.4E-01 2.2E+01 1.4E+01 33C-02 3.3E-03 3.3E-04 3.6E-0)
Xylene ' 7.3E+01
bis(2-Ethylhexyl)phthalate | 6.1E-01 6.1E-02 6.1E-03 7.3E-01 1.4E+01 1.4E+00 | 1.4E-01 1.7E401 | L1E+0) 5.8E-01 5.8E-02 5.8E-03 7.0E-01
PAlls
Acenaphthylene
Anthracene 1.IE+0} h 2.6E+01 | 1.7E+02 7.7E+00
Benzofa)anthracene 1.2EE-02 1.2E-03 1.2E-04 71.7€-03 7.7E-04 7.7E-05 4.6E-03 4.6E-04 4.6E-05
Mound Plant " Risk -Based Guideline Values Report
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GVior | GVior |} GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* Hi=l TR=10* | TR=10"% | TR=10* tii=1 TR=10" TR=10" | TR=10* | Hi=| Hi=1 TR=10" TR=10"* TR=10* Hi=1
chronic sub- :
chronic

Renzo(a)pyrene 1.25-03 1.2E-04 1.2E-05 5.2E-04 52E-05 | 5.2E-06 3.6E-04 3.6E-05 J.6E-06
Benzo(bYfluoranthene 1.2E-02 1.2E-03 12804 5.1E-03 SAE-04 [ SE-08 3.58-03 3.5E-04 3.5E-08
Benzo(g hiperylenc
Benzo(kluoranthene 1.2E-01 F2E-02 1.2E-03 1.0E-01 1.0E-02 LOE-03 5.5E-02 5.5E-03 5.56-04
Dibenz(a hanthracene 1.2E-03 1.2E-04 1.2E-05 2.3E-04 23E-05 | 23F-06 1.9E-04 1.9E-05 1.9E-06
Fluoranthene 1L.5E+00 2.2E+00 | 14E+01 ] 8.7€-01
Indeno{1,2,3-cd)pyrene 1.2E-02 1.26-03 1.2E-04 3.3E-03 33E-04 | 1.3E-05 2.6E.03 2.6E-04 2.6E-05
Phenanthrene
Pyrene 1.IE+00 LE8E+0D | L2E+01 6.8E-01
Pesticides/PCBs B
44-DDE 2.5E-02 2.56-03 2.5€-04 5.6E-02 S$.6E-03 | 5.6E-04 1L7E.02 17603 1.7E-04
4,4-DDT 2.56-02 2.5E-03 2.5E-04 1.8E-02 11E-02 31E-03 | 3.1E-04 | 23E-02 {.5E-02 1.4E-02 1.4E-03 1.4E-04 1.0E-02
Aroclor 1248 1LIE-03 1L1E-04 LIE-05 "
Aroclor 1254 7.3E-04
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TABLE 3C
Subsistence Farmer - Groundwater Guidcline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10" TR=10* Hi=1 TR=10* | TR=10* | TR=10* Hi=1 TR=10" TR=10* | TR=10* | Hi=1 Hi=1 TR=10* | TR=10* TR=10* | HI=t
chronic sub-
chronic
Araoclor 1260 1.1C-03 1.1E-04 1.1E-05
Bew-BIC 4.7E-03 4.76-04 4.75-05
Dicldrin 5.3E-04 5.3E-05 5.3E-06. 1.8E-03 1.8E-02 1.8E-03 1.8E-04 | 6.1E-02 | 4.0E-02 5.2E-04 5.2E-05 5.2E-06 1.8E-03
Endrin Ketone
i
Mound Plant Risk -Based Guideline Values Report
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TABLE 3D
Subsistence Farmer - Groundwater Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
RADIONUCLIDE
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10"* TR=10¢ TR=10* TR=10" TR=10"* TR=10"* TR=10" TR=10* TR=10"* TR=10"* TR=10*
Actinium-227+D 7.6E+00 7.6E-01 7.6E-02
Americium-241 1.5E+0} 1.5E+00 1.5E-01
Bismuth-210 6.5E+02 6.5C+01 6.5E+00
Cesium-137+D 1.SE+02 1.5E+0] 1.5E+00
Cobalt-60 2.5E+02 2.5E+01 2.5E+00
Plutonium-238 1.6E+01 1.6E+00 1.6E-01
Plutonium-239 1.SE+01 1.5E+00 1.5E-01
Plutonium-240 1.5E+01 1.5E+00 1.5E-01
Radium-226+D 1.6E+01 1.6E+00 1.6E-01
Strontium-90+D 8.5E+01 8.5E+00 8.5E-01
Thorium-228+D 2.1E+01 2.1E+00 2.1E-01
Thorium-230 1.3E+02 1L3E+01 13E+00
Thorium-232 1.5E+02 1.5E+01 1.5E+00
Mound Plant Risk -Based Guideline Values Report
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TABLE 3D

Subsistence Farmer - Groundwater Guideline Values: Radionuclides (Units = pCi/L)

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
RADIONUCLIDE =
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"? TR=10* TR=10"* TR=10* TR=10* TR=10" TR=10"* TR=10* TR=10"* TR=10"* TR=10*
Tritium 6.7E+04 6.76+03 6.7E+02 6.7E+06 6.7E+05 6.7E+04 2.7E+07 2.7E+06 2.7E+05 6.6E+04 6.6E+03 6.66+02
Uranium-233 11402 LIE+01 1.1E+00
Uranium-234 1.1E+02 LI1E+0) 1.LE+00
Uranium-235+) 1.OE+02 1.0E+0) 1.OE+00
Uranium-238+D 1.7E+0! 7.7E400 71.7€E-01
Mound Plant Risk -Based Guideline Values Report
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TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10"* TR=10"* TR=10"* TR=10+ TR=10" TR=10"¢ HI=1

High Explosives
1HMX 6.80¢100 3.40¢+06 2.70¢106
PETN
RDX £.00e+01 1.00¢+00 1.00¢-01 1.50c+01 8.90¢+03 8.90e+02 8.90¢+01 1.30c+04 7.00¢+03 7.00c+02 7.00c+0t 1.00e+04
Inorganics .
Aluminum
Antimony 2.40¢+01 8.00c+03 3.20¢+03
Arsenic 1.20e+02 §.70e+02 1.40¢+03
Barivm 4.20+03 1.80e+05 2.20c+04
Beryllium 6.90¢+01 6.90c+00 6.90e-01 6.30e+03 8.10ct01 8.10e+00 8.10¢-01 7.50e403 8.10e+03 8.10¢+02 8.10¢101 7.50¢+05
Cadmium (Dict) 1.60¢+01 1.20e+03 1.20e+02
Chromium I 6.00c+04 9.60e+04 2.20¢+07
Chromium V1 3.00e+02 4.80e+02 1.10e+05
Cobalt
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TABLE 3E

Subsistence Farmer - Vegetable, Beef, and Milk Guidellne Values for Soil: Chemicals (Units = mg/kg)

Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for Hi=l | GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for
TR=10"* TR=10" TR=10* TR=10"* TR=10* TR=10* TR=10" TR=10* TR=10* Hi=1|

Copper ) L B B B ) o
Cyanide 8.80e-01 3.10c+06 2.50¢+06
fron
Lead
Lithium
Mangancse {Dict) 2.§0c+02 1.10e+04 4.50c+04
Mercury 6.00c-01 3200400 1.70c+01
Nickel 2.40c402 1.50c+03 1.20e+02
Silver 1.50e+0} ’ 1.80e+02 2.70c+03
Thallium
Vanadium 3.20e+03 3.50c+03 2.00e+03
Zinc 4,50¢+02 3.20e+02 8.10¢+02
Organics

1,1, }-Trichlorocthane L
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TABLE 3E :
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables . ' Beef Milk
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 { GV for GV for GV for GV for

TR=10" TR=10* TR=10"* TR=10* TR=10* TR=10" TR=10"* TR=10"* TR=10® HI=1
1,1-Dichlorocthane 6.70e+01 2.10c+06 1.60c+06
1,2-Dichloroethane 1.10¢+00 1.10e-01 1.10e-02 7.30e+04 7.30c+03 7.30¢+02 5.80c+04 5.80c+03 5.80e+02
t,2-trans-Dichlorocthylene 2.30¢+00 1.50¢+06 1.20c+06
2-Butanone 5.30¢101 5.60¢+07 4.40c+07
2-Hexanone
2-Methyinaphthalene
4-Methyl-2-Pentanonce 1.30c+0) 4.80c+06 3.80c+06
4-Methyiphenaol 4.00c+00 9.10c+04 7.20c+04
Acctone 4.50e+00 1.50¢+07 1.20¢+07
Aenzene 8.30¢+00 8.30¢-01 8.30¢-02 1.20c+05 1.20e+04 1.20¢+03 9.50c+04 9.50¢+03 9.50¢+02
Benzoic Acid 3.00¢+03 7.70¢+07 6.10¢+07 '
Bromodichioromethane 4.60¢+00 4.60c-01 4.60¢-02 2.40e+01 5.00c+04 5.00e+03 5.00¢+02 2.60c+05 ' 3.90e+04 3.90¢03 3.90c-+02 2.10c105
Butyl benzyl phihalate
Carbon Disulfide 8.80c+01 ' 1.70e+06 1.30¢+06
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TABLE 3E

Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)

Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10" TR=10"* TR=10* TR=10" TR=10* TR=10"* TR=10" TR=10? TR=10* Hi=1

Carbon Tetrachloride 3.70¢+00 3.70¢-01 3.70¢-02 1.40c+00 1.60c+04 1.60c+03 1.60c+02 6.10c+03 1.20e+04 1.20e+03 1.20¢+02 4.80c+03
Chlorocthune
Chrysene 3.40¢+03 3.40¢+02 3.40e+01 3.10e+03 3.10¢+02 3.10¢+01 2.50e+03 2.50c+02 2.50¢t01
Cresols
Di-n-butylphihalate 1.10¢+04 9.80¢+03 7.80¢+03
Di-n-octylphthalate 6.20c+05 1.30¢-01 1.00¢-01
Dibromachloromethone 2.80c+00 2.80¢-01 2.80¢-02 2.00c+01 4.30c+04 4.30c+03 4.30c+02 3.10¢405 3.40¢+04 3.40e+03 3.40e+02 2.40c+05
Dichloromethane 1.10c+01 1.10¢+00 1.10e-01 2.10e+01 1.10¢+06 1.10c+05 1.10c+04 2.00c+06 ! 8.40¢+05 8.40¢+04 8.40¢+03 1.60c+06
Dicthyl benzene, 1,4-
Ethyl benzene 4.10c+02 . 4.90c+05 3.90¢+05
Hexane 6.10e+02 1.20e405 9.80c+04
Isophorone 3.10c+02 3.10e+01 3.10¢+00 2.50e+02 3.20¢+06 3.20c+05 3.20c+04 2.60c+06 2.50c+06 2.50¢+05 2.50c+04 2.00c+06
Mcthyl iodide
N-nitroso-diphenylamine 1.90¢+02 1.90¢+01 1.90c+00 2.40e+05 2.40¢c+04 2.40e+03 1.90¢+05 1.90e+04 1.90e+03
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' TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for Hi=l | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10" TR=10? TR=10* TR=10"* TR=10"* TR=10* TR=10" TR=10" TR=10* Hi=1
Pentachlorophenol 9.30e+0] 9.30¢+00 9.30e-01 1.40c+03 6.20e+02 6.20c+01 6.20c+00 9.60e+03 4.90e+02 4.90c+01 4.90e+00 7.60e+03
Phenot 2.60e+02 1.70¢+07 ).40e4+07
Tetrachlorocthene 2.00e+01 9.00e+04 7.10e+04
Toluene 4.70c+02 1.60¢+06 1.20c+06
TFribromomethine 4.40¢+01 4.40¢+00 4.40e-01 3.00e+01 3.30c+05 3.30¢+04 3.30¢+03 2.20¢105 2.60c+05 2.60c+04 2.60c+03 1.80e+05
Trichlorocthylene 3.10¢+01 3.10¢+00 3.10e-01 2.40e+05 2.40e+04 2.40c+03 1.90e+05 1.90c+04 1.90e+03
Trichlorofluoromethane 5.40e+02 2.90c+06 2.30e+06
Trichloromethane 3.20c¢101 3.20¢+00 3.20e-01 8.50¢+00 6.70c+05 6.70c+04 6.70¢+03 1.70c+05 5.30c+05 5.30c+04 5.30¢103 1.40c+05
Xylene 9.40¢+03 8.60¢+06 6.80e+06
bis(2-Ethylthexyl)phthalate | 2.30e+00 2.30¢-01 2.30e-02 2.80e+00 1.10e+06 1.10e+05 1.10e+04 1.30e+06 8.80c+05 8.80c+04 8.80e+03 1.10e¢+06
PANs
Acenaphthylene
Anthracene 6.90¢+03 2.SQ;+05 2.00c+05
DBenzo(a)anthracene 3.40c+01} 3.40¢+00 3.40¢c-01 3.20e+01 3.20¢+00 3.20c-01 2.50¢+01 2.50e+00 2.50¢-01
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TABLE 3E

Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)

Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for-Hi=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10"* TR=10* TR=10* TR=10* TR=10"* TR=10* TR=10* TR=10"* TR=10* Hi=1
Benzo(a)pyrene 6.30c+00 6.30e-01 6.30¢-02 1.20e+00 1.20¢-01 1.20¢c-02 9‘50e-f)l 9.50¢-02 9.50¢-03
Benzo(b)fluoranthene 6.30e+01 6.30c+00 6.30¢-01 1.20ct01 1.20¢+00 1.20¢-01 9.50¢+00 9.50¢-01 9.50¢-02
Benzo(g h.i)perylene
Benzo(k)fluoranthene 6.30e+02 6.30¢+01 6.30¢+00 1.20¢+02 1.20e+01 1.20e+00 9.50¢+01 9.50¢+00 9.50¢-01
Dibenz(a,h)anthracene 3.40¢+00 3.40¢-01 3.40c-02 3.10e+00 3.10e-01 3.10e-02 2.50e+00 2.50c-0% 2.50e-02
Fluoranthene 1.70¢103 1.50e+04 1.20e+04
tndeno(),2,.3-cd)pyrene 1.10c+02 1.10e+01 1.10c+00 4.60c+00 4.60¢c-01 4.60¢-02 . 3.60e+00 3.60c-01 3.60¢-02
Phenanthrene
Pyrene. 2.20¢+03 5.20¢+03 4.10e+03
Pesticides/PCBs
4.70c+02 4.70¢+01 4.70¢+00 1.60e+01 1.60e+00 1.60¢-01 2.10e+01 2.10¢+00 2.10¢-01
1.60c+02 1.60c+01 1.60¢+00 1.20e+02 2.70¢+0} 2.70e+00 2.70e-0% 2.00e+01 1.80c+01 1.80e+00 1.80c-01 1.30ct01
Aroclor 1248 4.00¢+00 4.00¢-01 4.00c-02 2.20¢+00 2.20e-01 2.20¢-02 1.70¢+00 1.70e-01 1.70c-02
Aroclor 1254 3.80¢+00 4.10c-01 4.80¢-01
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TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef Milk
CHEMICAL GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10* TR=10"* TR=10% TR=10* TR=10? TR=10% TR=10+ TR=10"* TR=10* HI=1
Aroctor 1260 2.50¢+01 2.50¢+00 2.50¢-01 1.00¢-01 1.00c-02 1.00¢-03 8.00¢-02 8.00¢-03 8.00¢-04
Beta-BHIC 1.40¢+00 1.40¢-01 1.40¢-02 2.50¢+02 2.50¢+01 2.50¢+00 1.90c+02 1.90¢+01 1.90¢+00
Dicldrin 9.50¢-02 9.50¢-03 9.50¢-04 3.20¢-01 4.70¢-01 4.70¢-02 4.70¢-03 1.60¢+00 8.70c-02 8.70c-03 8.70c-04 3.00¢-01
Endrin Ketone
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TABLE 3F
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Radionuclides (Units = pCi/g)
Ingestion of Vegetables Ingestion of Beef Ingestion of Milk

RADIONUCLIDE

GV for GV for GV for GV for GV for GV for GV for GV for GV for

TR=10"* TR=10" TR=10* TR=10* TR=10* TR=10* TR=10* TR=10"* TR=10*
Actinium-227+D 2.4E+00 2.4E-01 2.4E-02 1.5E+00 1.5E-01 1.5E-02 S.1E+00 5.1E-01 5.1E-02
Americium-241 2.4E+02 2.4E+01 2.4E+00 1.2E+04 1.2E+03 1.2E+02 1.7E+04 1.7E+03 1.7E+02
Bismuth-207 44E+02 4.4E+01 4.4E+00 3.2E+04 3.2E+03 3.2E+02 6.5E+03 6.5E+02 6.5E401
Cesium-137+D 6.2E401 6.2E+00 6.2E-01° 3.2E+01 3.2E4+00 3.2E-01 4.9E+01 4.9E+00 4.9E-01
Cobalt-60 1.4E+02 1.4E+01 1.4E+00 1.6E+04 1.6E+03 1.6E+02 59E+03 5.9E+02 $.9E+01
Plutonium-238 5.3JE+02 5.3E4+01 S.3E+00 ‘ 3.0E+04 3.0E+03 3.0E+02 1.2E+05 1.2E+04 1.2E+03
Plutonium-239 4.9E+02 4.9E+01 4.9E+00 2.8E+04 2.8E+03 2.8E+02 {.1E+05 1.1E+04 LIE+03
Plutonium-240 4.9E+02 4.9E+01 4.9E+00 2.8E+04 2.8E+03 2.8E+02 1.1E+08 1.1E+04 LIE+03
Radium-226+D 3.0E+00 3.0E-01 3.0E-02 7.9E+00 7.9E-0 1.9E-02 7.8E+00 7.8E-01 7.8E-02
Strontium-90+D 4.6E+00 4.6E-01 4.6E-02 7.5E+00 7.5E-01 7.5E-02 6.0E+00 6.0E-01 6.0E-02
Thorium-228+D 3.6E+00 3.6E-01 3.6E-02 2.3E+00 2.3g-01 2.3E-02 5.9E+00 $.9E-01 $.9E-02
Thorium-230 4.1E+03 4.1E+02 4.1E+01 4.2E+04 4.2E+03 4.2E+02 2.1E+05 2.1E+04 2.1E+03
Thorium-232 4.7E+03 4.7E402 4.7E+01 43E+04 4.8E+03 4.8E+02 24E+03 24E+04 2.4E+03
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TABLE 3F : . . : S
Subsistence Farmer - Vegetable, Beef, and Milk Guidelin¢ Values for Soil: Radionuclides (Units = pCi/g)
Ingestion of Vegetables ‘ Ingestion of Beef Ingestion of Milk
RADIONUCLIDE .
GV for GV for GV for GV for GV for GV for. GV for GV for GV for
TR=10" TR=10"? TR=10* TR=10" TR=10" - TR=10* TR=10" TR=10* TR=10*
Tritium 3.7E+04 3.7E+03 3.7E+02
Uranium-233 8.7E402 8.7E+01 8.7E+00 9.5E+03 9.5E402 9.5E+01 2.0E403 2.0E+02 2.0E+01
Uranium-234 B.8E+02 'B.BE+0} 8.8E+00 9.5E+03 9.5E+02 9.5E+01 2.0E+03 2.0E+02 2.0E+01
Uranium-235+D 6.6E+02 6.6E+01 6.6E+00 6.9E+03 6.9E+02 6.9E+0) 1.9E+03 1.9E+02 1.9E+01
Uranium-238+D 4.9E+02 4.9E+01 4.9E+00 5.1E+03 S.1E+02 - 5.1E+01 1.4E403 1.4E402 1.4E+01
Mound Plant Risk -Based Guideline Values Report
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TABLE 4A | .
Construction/Mound Employce - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion ' : : Inhalation . Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for - { GV for GV f;)r GV for GV for - GV for GV for GV for GV for
TR=10" TR=10" TR=10¢ Hi=1 TR=10*" TR=10"* TR=10* HI=1 TR=10"* - TR=10"* TR=10"¢ HI=1

High Explosives . . . ) ) N v

HMX 5.50c404

PETN

RDX . 2.70c+03 2.70¢+02 2706401 3.20¢403

Inorganics

Aluminum

Antimony . 4.25¢+02
! Arscnic ’ 3.20¢102 6.00¢+ 05 6.00c+04 6.00c+03 : ' ‘ .

Barium . 7500404 _ 1.55¢+07 : 7.50c+04
_Beryltium ’ 7.00c+01 7.00e+00 | 7.00¢-01 5.50c403 3.65¢+06 3.65¢+05 3.65¢404 7.006+01 7.00¢+00 7.00¢-01
_ Cadmium (Diet) 1.05¢103 5.00c406 5.00¢+05 5.00c+04

Chromium I 1.05¢+06 ‘

Chromivm VI : 5500403 7.50¢405 7.50¢+04 7.50c403

Cobalt

Copper '

Mound Plant Risk -Based Guideline Values Report
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TABLE 4A » .

. Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)

Ingestion ‘ Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10" TR=10%. Hl=1 TR=10" TR=10" TR=10* Hi=1 TR=10" TR=10*"' « | TR=10% =1

Cyanide 2.15¢+04
Tron
Lead
Lithium
Manganese (Dict) 1.50¢+05 1.55¢+06 1.35¢405
Mercury 3.20c+02 9.50¢+06 3.20e+02
Nickel 2.15c+04
Silver 5.50¢403
Thallium
Vanadium 7.50e+03
Zinc 3.20¢+05
Organles
1.1,1-Trichloroethane
1,1-Dichloroethane 1.05¢+05 3.90c+01 3.90e+01
1,2-Dichlorcethane 3.30e+03 3.30¢+02 3.30e+01 1.70¢+03 1.70e+02 1.70¢+01 1.10e+03 1.10e+02 1.10e+01
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TABLE 4A

Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for, GV for CV for GV for GV for GV for GV for GV for GV for GV for
: TR=10" TR=10"* TR=10* Hi=1 TR=10"* TR=10% TR=10* HI=1 TR=10* TR=10"* TR=10* HI=1
t,2-trans-Dichlorocthylene 2.15¢+04
2-Butanone 6.50c+05 4.65¢+04 4.65¢+04 -
2-Hexanone
2-Methylinaphthalenc
4-Methy 1-2-Pentanone 8.50c+04 3.50¢+03 3.50¢403
4-Mecthy Iphenol 5.50¢403
Acctone 1.05¢+05 K
! Benzenc 1.05c¢+04 1.05¢+03 1.05¢+02 2.45¢+03 4.65¢c+02 4.65¢+01 2.45¢+03 3.20c+02 3.20c+01
. Benzoic Acid 4.25¢+06
, Bromadichtoromethanc 4.80¢403 4.80¢+02 4.80c+01 2.15¢+04
Butyl benzy| phthalate 2,15¢105
Carbon Disulfide 1.05¢+05 1.45¢+03 1.40¢+03
Cmbon Tetrachloride 2.30c+03 2.30c102 2.30c+01 7.50¢+02 2.55¢+03 2.55¢+02 2.55¢10! 1.20c+03 1.20¢+02 1.20c4 0t
Chloroethane 8.00e+02
Chrysene 4.10c+04 - 4.106+03 4.10e+02
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TABLE 4A
Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* Hi=1 TR=10" TR=10* TR=10*¢ =1 TR=10* TR=10* ' ,| TR=10* HI=1

Cresols
Di-n-butyiphthalate 1.05¢+05
Di-n-octylphthalate 2.15¢+04
Dibromochloromethane 3.55¢+03 3.55¢+02 3.55e+01 2.15¢c+04
Dichloromethane 3.95¢+04 3.95¢+03 3.95¢402 6.50c+04 5.00¢+03 5.00c+03
Dicethy! benzene, 1.4-
Ethy! benzene 1.05¢+05 2.40¢+00 2.40¢+00
Hexane 6.50¢104 4.55¢+02 4.55¢+02
Isophorone 3.15¢+05 3.15¢404 3.15¢+03 2.15¢+05
Methyl iodide
N-nitroso-diphenylamine 6.00e+04 6.00c+03 6.00e+02
Pentachlorophenol 2.50e+03 2.50e+02 2.50c+01 3.20c+04
Phenol B 1 6.50e+05
Tetrachioroethene 1.05¢+04
Toluene 2.15¢+05 1.25¢+03 1.25¢+03
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TABLE 4A

Construction/Mound Emp.loyee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation " Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* ‘Hi=1 TR=10"* TR=10"* TR=10* Hi=t1 TR=10* TR=10° : , | TR=10* Hi=1
Tribromomethane 3.75¢+04 3.75¢+03 3.75¢+02 2.15¢+04 8.00¢+09 8.00e+08 8.00e+07 3.75¢+04 3.75¢+03 3.75¢+02
Trichloroethylene 2.70e+04 2.70c+03 2.70e+02 2.20c+03 2.20¢+03 2.25¢+02 2.20&93 1.25¢+03 1:25¢+02
Trichlorofluoromethanc 3.20¢+05 3.65¢+03 3.65¢+03
Trichloromethane 4.90¢404 4.90c+03 4.90e+02 1.05¢+04 1.55¢+03 1.55¢+02 1.55¢+01 1.55¢+03 1.55¢+02 1.55¢+01
Xylene 2.15¢+06 .
bis(2-Ethythexyl)phthalate 2.15¢+04 2.15¢+03 2.15¢+02 2.15¢+04
PAHs
Acenaphthylene
Anthracene 3.20¢+05 )
Nenzo(a)anthrcene 4.10e+02 4.10e+01 4.10e+00
Benzo(a)pyrene 4.10c101 1.10¢+00 4.10c-01
Benzo(b)fluoranthene 4.10¢+02 4.10¢+01 4.10¢+00
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 4.10¢+03 4.10c+02 4.10c+01
Dibenz(a.h)anthracene 4.10e+0t 4.10e+00 4.10e-01
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TABLE 4A :
} ' Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
3 Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for .GV for GV for GV for GV for GV for GV for GV for GV for
) TR=10"* TR=10"* TR=10% Hi=1 TR=10"* TR=10"* TR=10* HI=1 TR=10" TR=10"* | TR=10"% =1
Fluomnthene 4.25¢+04 ,
Indeno(1,2.3-cd)pyrenc 4.10¢102 4.10c+01 4.10e+00
Phenanthrene
Pyrene 3.20c+04
Pesticides/PCBs
4,4-DDE 9.00¢+02 9.00e+01 9.00¢+00
4,4-DDT 9.00e+02" -9.00e+01 9.00c+00 5.50c+02 9.00e+07 9.00c+06 9.00c+05 9.00e402 9.00¢+01 9.00¢+00
Aroclor 1248 3.85¢101 3.85¢+00 1.85¢-01
Aroclor 1254 2.15¢401
Aroclor 1260 3.85¢+01 3.85¢+00 3.85¢-01
Beta-BIIC 1.65¢+02 1.65¢+01 1.65e¢+00 1.70e+07 1.70¢+06 1.70c+05 1.65¢+02 1.65¢+01 1.65¢+00
Dieldrin 1.85¢+01 1.85¢+00 1.85¢-01 5.50c401 l.9bc+06 1.90¢+05 1.90ct04 1.85¢+01 1.85¢+00 1.85¢-01
Endrin Ketone
Mound Plant Risk -Based Guideline Values Report
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TABLE 4B Construction/Mound Employee - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g) ‘

Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for ' { GV for GV for
{ TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6

Actinium-227+D 2.65¢+02 2.65¢+01 2.65¢+00 1.65¢+02 1.65¢+01 1.65¢+00 2.20¢+05 2.20e+04 2.20e+03 1.00 402 1.00 +01 1.00 c+00
Americium-241 5.00c+02 5.00c+01 5.00c+00 2.10¢+04 2.10e+03 2.10e+02 4.45¢+05 4.45¢+04 4.45¢+03 4.45e+02 4.95¢401 4,95 e+00
Bismuth-207 3.30¢+04 3.30¢+03 3.30¢+02 1.75¢+01 1.75¢+00 1.75¢-01 1.80c+09 1.80¢+08 1.80¢+07 " 1.75c+01 1.75¢+00 1.75 ¢-01'
Cesium-137+D 5.50¢+03 5.50¢+02 5.50c+01 4.65¢+01 4.65¢+00 4.65¢-01 9.00¢+08 9.00e+07 9.00 e+06 4.60¢+01 4.60¢+00 4.6 ¢-01
Cobalt-60 9.00¢+03 9.00 ¢+02 9.00 e+01 10.00¢+00 1.00e+00 1.00¢-01 2.50¢+08 2.50¢+07 2.50 c+06 1.00 e+01 1.00c+00 1.00 -0t
Plutonium-238 5.50e+02 5.50c+01 5.50 ¢+00 5.00e+06 5.00 ¢+05 5.00 e+04 6.50e+05 6.50 ¢+04 6.50 e+03 5.50e+02 5.50 e+01 5.50 e+00
Plutonium-239 5.50¢+02 5.50 ¢+01 5.50 ¢+00 7.50¢406 7.50 c+05 7.50 e+04 6.00¢+05 6.00 ¢+04 6.00 c+03 5.50 c402 5.50 e+01 $.50 e+00
Plutonium-240 5.50e+02 5.50 c+01 5.50 ¢+00 5.00e+06 5.00 e+05 5.00 e+04 6.00¢+05 6.00 c+04 6.00 e+03 5.50 c+02 5.50 ¢+01 5.50 e+00
Radium-226+D 5.50 £+02 5.50 c+01 | s50e+00 1.45¢101 1.45¢+00 1.45¢-01. 6.00¢+06 6.00+03 6.00 c+04 1.40¢+01 1.10¢400 1.40 e-01
Strontium-90+D 3.00¢+03 3.00 c+01 3.00 ¢+00 2.45¢+08 2456407 2.45 c+06 3.00 ¢+02 3.00 e+01 3.00 ¢+00
Thorium-2284D 7.00¢402 7.00 ¢+01 7.00 c+00 10.00¢+01 10.00 ¢+00 1.00c+00 1.75¢105 1.75¢+04 1.75 e+03 8.50¢+01 8.50 €100 8.50 e-01
Thorium-230 4.45¢+03 4.45¢+02 4.45¢+01 2.20e406 2.20 e+0S 2.20 e+04 10.00¢+05 10.00 c+04 10.00 e+03 4.40¢+03 4.40e+02 4.40 c+01
Thorium-232 5.00c+03 5.00 c+02 5.00 e+01 4.95¢+06 4.95 ¢+05 4.95 ¢+04 9.00&65 9.00 c+04 9.00 c+03 5.00e+03 5.00 ¢+02 5.00 c+01
Tritium 2.35¢406 2.35 ¢105 235 e+04 1.80c+11 1.80¢+10 1.80 e+09 2.35¢+06 2.35 ¢+05 2.35 c+04
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TABLE 4B Construction/Mound Employee - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Ingestion . External Inhalation Ingestion + External + Inhalation
~por t ]
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
] TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6

Uranium-233 3.70¢+03 3.70e+02 3.70 e+01 2.75¢406 2.75 e+05 2.75 e+04 1.20¢406 1.20 e+05 1.20 e+04 3.70¢+03 3.70 ¢t02 3.70 ¢ 0t
Uranium-234 3.75¢+03 3.75 ¢+02 3.75 ¢+01 4.55¢+06 4.55 e+05 4.55 ¢+04 ) 1.20¢+06 1.20 e+05 1.20 e+04 3.75 ¢+03 3.75 e+02 3.75 e+01
Uronium-235+D 3.55¢+0) 3.55e402 3.55 e401 _ 3.65¢+02 ,] 3.65 e+01 3.65¢+00 1.30e+06 1.30 e+05 1.30 e+04 3.35e+02 3.35¢401 3.35¢+00
Uranium-2384D 2,70e+03 2.70 e+02 2.70 ¢+01 1.85¢+03 1.85 c+02 1.85 ¢+01 1.40¢+06 1.40 e+05 1.40 ¢+ 04 1.10¢+03 1.10 e+02 1.10 e+01
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TABLE 4C

Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal | lnhalatio.n Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for . GV for GV for
TR=10" | TR=10? | TR=10* | Hi=1 TR=10" | TR=10® | TR=10* | HI=!} TR=10* | TR=10* | TR=10% | Hi=I| TR=10* | TR=10* TR=10* | Hi=I

High Explosives "
HMX 3.1E+00
PETN
RDX 26601 | 26802 | 26603 | 3.1E01
Inorganics
Aluminum
Antimony 4.1E-02 1.3E+0) 4.1E-02
Arscnic 3.1E-02 9.5E+00 3.1E-02
Barium 7.2E+00 2.2E+03 7.1E+400
Beryllium 6.76:-03 6.7E-04 6.76-03 S.AE-01 | 2.1E+00 | 2.E-01 2.1E-02 1.6E+02 6.6E-03 6.6E-04 6.6E-05 S.1C-01
Cadmium (Woter) 5.1E-02 1.6E+401 5.1E-02
Chromium il 1.0E402 3.2E+04 1.0E+02.
Chromium VI 3.1E-01 1.6E+02 $.1E-01
Cobalt
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ABLE 4
! ¢ Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GVfor |GVfor |GVfor JGVfor | GVfor |GVfor |GVfor | GVfor | GVfor JGVfor | GVfor | GVfor | GVfor | GV for GV for | GV for
TR=10* | TR=10® | TR=10* | HI=] TR=10* | TR=10° | TR=10* | Hi=| TR=10* | TR=10® | TR=10° | HI=I TR=10" | TR=10"* TR=10* | Hi=t{

Copper
Cyanide 2.0E+00 8.4E+01 2.0E+00
Iron
l.ead
Lithium
Mangancese (Water) 5.1E-01 1.6E+02 5.1E-01
Mercury 31602 9.5E+00 31502
Nickel 2.0E+00 6.3E+02 2.0E+00
Sitver 5.1E-01 1.6E+02 51101
Thallium
Vanadium 7.2E-01 2.2E+02 7.1E-01
Zinc 3.1E+01 9.5E+03 3.1E+01
Organics

1,1, I-Trichlorocthane l I I ] l I : l , l I \ l l l l , l
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TABLE 4C

Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10° ] Hi=1 TR=10* | TR=10° | TR=10* | HI=1 TR=10* | TR=10* | TR=10* | Hi=I TR=10* | TR=10* | TR=10* | HI=1
1,1-Dichlorocthane ¢ 1.0E+01 3.5E+02 2.1E+02 9.5E+00
1,2-Dichlorocthanc 3.IE-01 3.1E-02 3.1E-03 1.8E+01 1.8E+00 1.8E-0t 4.5E+00 4.5E-01 4.5E-02 2.9E-0} 2.9E-02 2.9E-03
1,2-trans-Dichlorocthylene 2.0E+00
2-Bulanone 6.1E+01 1.TE+04 4.2E+02 5.3E+01
2-Hexanonc
2-Mcethylnaphthalene
4-Mcthyt-2-Pentanone 8.2E+00 7.6E+02 3.4E+0I 6.5E+00
4-Methylphenol S.1E-01 8.8E+00 4.8E-01
Acctone 1.0E+01 5.5E+03 1.0E+01
Benzene 9.9E-01 9.9E-02 9.9E-03 1.5E+01 1.5E+00 1.5E-01 1.4E+01 1.4E+00 1.4E-01 8.7E-01 8.7E-02 8.7E-03
Benzoic Acid 4.1E+02 1.7E+04 4.0E+02
Bromodichtoromethane 4.6E-01 4.6E-02- 4.6E-03 2.0E+00 2.5E401 2.5E+00 2.5E-01 1.1E+02 4.5E-01 4.5E-02 4.5E-03 2.0E+00
Butyl benzyl phthalate 2.0E+01
Carbon Disulfide 1.0E+01) 1.3E+02 4.2E+00 2.9E+00
o
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TABLE 4C
Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GVfor [ GVfor |GVior [GVfor |GVfor |[GVfor | GVior | GVfor |GVfor JGVfor {GVfor |GVfor [ GVfor | GV for GVfor | GV for
_;I‘B:l()" TR=10" TR’-‘I(L‘_ Hl=1 TR—:]_O-“L TR=10* | TR=10° | Hi=| TR=10" | TR=10° | TR=i0° | Hi=I _'I;R=]0‘ TR=10* I TR=10* | HI=I
Carbon Tetrachloride -—_2;;01 2.2E-02 2.26-03 12602 | 34E+00 | 34801 3.1E-02 1.0E+00 | 788400 | 7.8E-0) 7.8E-02 2.0E-01 2.0E-02 2.0E-03 6.7E-02
Chlorocthane 4.2E+03
Chrysene 39E+00 | 3.9E-01 39E-02 158400 | 1.5E-0 LSE-02 LIEW0 | LIE-O1 LIE-G2
Cresols
Di-n-butylphthatate 1.OE+01 27E+01 7.4E+00
Di-n-octylphthatate 2.0E+00
Dibromochtoromethane 3.4E-01 14E-02 34E-03 208+00 | 276401 | 278400 | 2.7E-01 1.6E+02 14E-01 3.4E-62 34E-03 2.0E+00
Dichloremethane 3.8E+00 | 3.8E-01 3.8E-02 6.1E+00 | 26E+02 | 268¢01 | 26E+00 | 42E+02 13303 | 386400 | 3.8E-04 3.88-02 6.0E+00
Dicthy! benzene, 1,4-
Ethy! benzene LOE+O1 4.3E+01 4.2E+402 8.1E+00
Hexane 6.1E+00 8.4E+01 5.7E+00
1sophorone 30E+01 | 3.0E+00 | 3.0E-01 20E+01 | 23E+03 | 2.1E402 | 21E+01 1AE+03 306408 | 3.0E+00 30501 | 2.0E+01
Methyl iodide
N-nitroso-diphenylamine | 5.8E+00 | S.8E-01 5BE-02 92E+01 | 92E+00 | 9.2E-01 h 556401 | 5.5E-01 5.5E-02
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TABLE 4C

Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GVfor |GVfor | GVfor |GVfor |GVIor {GVfor | GVfor [GVfor [GVfor [GVfor | GVfor | GVfor [ GVfor | GVfor GVfor | GV for
TR=10* | TR=10? | TR=10*¢ | Hi=] TR=10* { TR=10* | TR=10¢ | Hi=l TR=10* | TR=10° | TR=10% | Hi=| TR=10* | TR=10" TR=10* § Hi=1
e e e e —- —— e e —
Pentachlorophenol 2.4E-01 2.4E-02 2.4E-03 3LIE+00 | LIE-01 11502 LIE-03 1.5E+00 7.7E-02 7.7E-03 1.7E-04 9.9E.01
Phenot 6.1E+01 34E+03 6.0E+01
Tetrachlorocthene | OE+00 8.5E-01 4.6E-01
Toluene 2.0E+01 L4E+02 l.7é+oz 1.6E+401
Tribromomethane 36E+00 | 3.6E-01 3.6E-02 20E+00 { 4.3E+02 [ 43E+01 43E+00 | 24E+02 36E+00 | 3.6E-01 3.6E:02 2.0E+00
Trichloroethylene 26E400 | 2.6E-0F 2.6E-02 $.0E+01 SOE+00 | 5.0E-01 69E+01° | 69E+00 | 6.9E-0 24E+00 | 2.4E-01 24602
Trichloroflueromethanc 3.1E+01 5.6E+02 29E+02 2.6E+01
Trichloromethanc 476400 | 4.TE-O 4.7E-02 LOE+0 | L6E+02 1.6E+01 L6E+00 3.5E+01 S.AE+00 | S.1E-O 5.1E-02 24E+00 | 24E-01 24€-02 9.9E.01
Xylene 2.0E+02
bis(2-Ethylhexylphthalate | 206400 | 2.0E-01 2.0E-02 20E+00 | 2.7E+0} 276400 | 2.76-01 2.7E401 1.9E+00 1.9E-01 1.9E-02 1.9E+00
PAHs
Acenaphthylene '
Anthracene JIE+01 4.2E+01 . 1.8E+01
Benzo(a)anthracene 39E-02 | 39603 | 39E-04 1LSE02 | 15E03 | 1.56-04 A LE02 | 11503 1.1E-04
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TABLE 4C
Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" | TR=10° | HI=I TR=10* | TR=10° | TR=10¢ | Hi=| TR=10" | TR=10° | TR=10* | HI=| TR=10" | TR=10° | TR=10* | Hi=I

Benzo(a)pyrene 3.9E-03 39E-04 3.9E-05 1.0E-03 1.0E-04 1.0E-05 8.0E-04 8.0E-05 8.0E-06
Benzo(b)fluoranthene 3.9E-02 3.9e-03 3.9E-04 9.8E-03 9.8E-04 9.8E-05 7.9E-03 7.9E-04 7.9E-05
Benzo(g h,i)perylene
Benzo(k)fluoranthenc 3.9E-01 3.9E-02 3.9E-03 2.0E-01 2.0E-02 2.0E-03 1.3E-0I 1.3JE-02 1.3E-03
Dibenz(a,h)anthracene 3.9E-03 3.9E-04 3.9E-05 4.5E-04 4.5E-05 4.5E-06 4.0E-04 4.0E-05 4.0E-06
Fluoranthene 4.1E+00 3.5E+00 1.9E400
Indeno(1,2,3-cd)pyrene 3.9E-02 3.9E-03 3.9E-04 6.4E-03 6.4E-04 6.4E-05 5.5E-03 5.5E-04 5.5E-05
Phenanthrene
Pyrenc 3.1E+00 2.9E+00 1.5E+00
Pesticides/PCBs
4,4-DDE 8.4E-02 8.4E-03 8.4E-04 1.1E-01 1.1E-02 1.1E-03 4.7E-02 4.7E-03 4.7E-04
4,4-DDT 8.4E-02 B.A4E-03 8.4E-04 5.1E-02 6.0E-02 6.0E-03 6.0E-04 3.7E-02 3.5E-02 3.5E-03 3.5E-04 2.1E-02
Aroclor 1248 3.7E-03 3.7E-04 3.7E-05
Aroclor 1254 2.0E-03
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TABLE 4C

Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L).

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for | GV for GV for | GV for GV for | GV for GV for GV for GV for GV for GY for GV for GV for GV for GY for
TR=10* | TR=10" | TR=10* | HI=I TR=10* | TR=10° | TR=10¢ | Hi=I TR=10" | TR=10"° | TR=10¢ | Hi=I TR=10* | TR=10* | TR=10* | Hi=I

Aroclor 1260 3.7E-03 3.7E-04 3.7E-05
Beta-BiIC 1.6E-02 1.6E-03 1.6E-04
Dieldrin 1.8E-03 1.8E-04 1.8E-05 5.1E-03 | 3.5E-@2 3.5E-03 3.5E-04 9.9E-02 1.7E-03 1.7E-04 1.7E-05 4.9E-03
Endrin Ketone
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TABLE 4D
. ' Construction/Mound Employee - Groundwater Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10* TR=10* TR=10* TR=10" TR=10¢ TR=10* TR=10% TR=10* TR=10* TR=10" TR=10¢
Actinium-227+D 2.6E+01 2.6E400 2.6E-01
Amiericium-241 4.9E+01 4.9E400 4.9E-01
Bismuth-207 3.2E403 3.2E+02 3.2E401
Cesium-137+D S.1E+02 S.1E+01 S.1E+00
Cobalt-60 8.5E+02 8.5E+01 8.5E400
Plutonium-238 5.4E+01 S.AE+00 $.4E-01 .
Plutonium-239 5.1E+01 S.1E+00 S.1E-01
Plutonium-240 5.1E+01 S.1E+00 5.1E-01
Radium-226+D S4E+01 5.4E+00 54E-01
Strontium-90+D 29E+02 2.9E+01 2.9E+00
Thorium-228+D 6.9E+01 6.9E+00 6.9E-01
Thorium-230 436402 43E401 43E+00
Thorium-232 4.9E+02 49E+01 4.9E+00
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TABLE 4D

Construction/Mound Employee - Groundwater Guideline Values: Radionuclides (Units = pCi/L)

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermat
RADIONUCLIDE § GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" TR=10* TR=10"* TR=10? TR=104 TR=10" TR=10"* TR=10¢ TR=10" TR=10"* TR=10*
Tritium 226403 2.2E+04 226403 181407 L8LE+06 1.8E+0S 4.6E+07 4.61+06 4.6E+05 2.21:408 228404 2213
Uranium-233 3.6E+02 3.6E+01 3.6E+00
Uranium-234 3.6E+02 3.6E+01 3.6E+00
Uranium-235+D 314E+02 3.4E+01 3.4E+00
Uranium-238+D 2.6E+02 2.6E+01 2.6E+00
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10"* Hi=1 TR=10" TR=10 TR=10* HI=1 TR=10"* TR=10"* TR=10*" Hi=I1
High Explosives
HMX 1.0E+05
PETN
RDX 5.2E+03 $5.2E+02 5.2E+0) 6.1E+03
Inorganics
Aluminum
Antimony 8.2E+02
Arsenic 6.1E+02 1.2E+05 1.2E+04 1.2E+03
Barium 1.4E+05 3.1E+06 1.4E+05
Beryllium 1.3E+02 1.3E+01 1.3E+00 1.0E+04 7.3E+05 7.3E+04 7.3E+03 1.3E+02 1.3E+01 1.3E+00
Cadmium (Diet) 2.0E+03 1.0E+06 1.0E+05 1.0E+04
Chromium [11 2.0E+06 .
Chromium VI 1.0E+04 1.5E+05 1.5E+04 1.5E+03
Cobgll
Copper K
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TABLE 5A

Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion ) Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* Hi=I TR=10"* TR=10" TR=10% Hi=I1 TR=10"* TR=10* TR=10* Hi=1
Cyanide 4.1E+04
Iron
Lead
Lithium
Manganese (Diet) 2.9E+05 31E+0S 1.5E+05
Mercury 6.1E+02 1.9E+06 6.1E+02
Nickel 4.1E+04
Silver 1.0E+04
Thallium
Vanadium 1.4E+04
Zinc 6.1E+05
Organics
I,1,1-Trichlorocthance
1,1-Dichlorocthanc 2.0E+05 7.8E+00 7.8E+00
1,2-Dichloroethane 6.3E+03 6.3E+02 6.3E+01 3.4E+02 3.4E+01 3.4E+00 ) 3.2E+02 3.2E+0] 3.2E+00
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10* TR=10* Hi=1 TR=10* TR=10"* TR=10* HI=1 TR=10" TR=10" TR=10* Hl=}
1,2-trans-Dichloroethylene 4.1E+04 B B
2-Butanone 1.2E+06 9.3E+03 9.3E+03
2-l{exanonc )
2-Mecthylnaphthalene
4-Methyl-2-Pentanone 1.6E+05 7.0E+02 1.0E+02
4-Mcthylphenol 1.0E+04
Acctone 2.0E+05
Benzcne 2.0E+04 2.0E+03 2.0E+02 4.9E+02 9.3E+0) 9.3E+00 4.9E+02 8.9E+01 8.9E+00
Benzoic Acid 8.2E+06
Bromodichloromethane 9.2E+03 9.2E+02 9.2E+01 4.1E+04
Butyl benzyl phthalate 4.1E405
Carbon Disulfide 2.0E+05 2.9E+02 2.8E+02
Carbon Tetrachloride 4.4E+03 4.4E+02 4.4E+01 1.4E+03 5.1E+02 5.1E+01 5.1E+00 4.6E+02 4.6E+01 4.6E+00
Chlorocthane 1.6E+02
Chrysene 7.8E+04 7.8E+03 7.8E+02 )
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TABLE 5A

Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
_ TR=10"* TR=10"* TR=10* Hi=1 TR=10* TR=10"? TR=10* Hi=1 TR=104 TR=10* TR=10* Hi=1
Cresols B
Di-n-butylphthalate 2.0E+05
Di-n-octyiphihalate 4.1E+04
Dibromochloromethane 6.8E+03 6.8E+02 6.8E+01 4.1E+D4
Dichloromethane T.6E+04 7.6E+03 7.6E+02 1.2E+05 LOE+D) 1.0E+03
Dicthyl benzea, 1,4-
Eihyl benzene 2.0E+05 4.8E-01 4.8E-01
Hexane 1.2E+05 S.1E+0 9.1E+01
Isophorone 6.0E+08 6.0E+04 6.0E+0} 4.1E+05
Methy! indide
N-nitroso-diphenylamine 1.2EHS 1.2E+04 1.2E+03
Pentachlorophenol 4.8E4+03 4.8E+02 4 8E+01 6.1E4+04 -
Phenol 1.2E+06
Tetrachlorocthene 2.0E+04
Toluene 4.1E+05 236402 256402
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* HI=1 TR=10* TR=10"* TR=10* Hl=1 TR=10* TR=10"* TR=10* Hi=1
Tribromomethane 71.2E+04 7.2E+03 7.2E+02 4.1E+04 1.6E+09 1.6E+08 1.6E+07 7.2E+04 7.2E+03 7.2E+02
Trichlorocthylene 5.2E+04 5.2E+03 5.2E+02 4.4C+02 4.4E+02 4.5E+01 4.4E+02 4.1E+02 4.1E+01
Trichlorofluoromethanc 6.1E+05 7.3E+02 7.3E+02
Trichloromethane 9.4E+04 9.4E+03 9.4E+02 2.0E+04 J1E+02 3.1E+01 3.1E+00 3.1E+02 3.1E+01 3. 1IE+00
Xylene 4.1E+06
bis(2-Ethylhexyl)phthalate 4.1E+04 4.1E+03 4.1E+02 4.1E+04
PAlls
Acenaphthylene
Anthracene ' 6.1E+05
Benzo(a)anthracene 7.8E+02 7.8E+01 7.8E+00
Benzo(a)pyrene 7.8E+01 7.8E+00 7.8E-01
Benzo(b)fluoranthene 7.8E+02 7.8E+01 7.8E+00
Benzo(g.h.i)perylene
Benzo(k)fluoranthenc 7.8E+03 7.8E+02 7.8E+01
1 Dibenza manthracene 7.8E+01 7.8E+00 7.8E-01 )
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TABLE SA

Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion - Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* HI=1 TR=10* TR=10"* TR=10* HI=1 TR=10* TR=10"* TR=10* HI=1
Fluoranthene 8.2E+04
Indeno(1,2,3cd)pyrenc 7.8E+02 7.8E+01 7.8E+00
Phenanthrene
Pyrenc 6.1E+04
Pesticides/PCBs
4,4-DDE 1.7E403 1.7E+02 1.7E4+01
4,4'-DDT 1.7E+03 1.7E+02 1.7E+01 1.0E+03 1.8E+07 1.8E+06 1.8E+05 1.7E+03 1.7TE+02 1.7E+01
Aroclor 1248 7.4E+01 7.4E+00 7.4E-01
Aroclor 1254 4.1E+01
Aroclor 1260 7.4E+01 7.4E+00 7.4E-0)
Beta-BHC 3.2E+02 3.2E+01 3.2E+00 3.4E+06 3.4E+05 J.4E+04 3.2E+02 3.2E+01 3.2E+00
Dicldrin J.6E+01 3.6E+00 3.6E-01 1.0E+02 3.8E+05 3.8E+04 3.8E+03 3.6E+01 3.6E+00 3.6E-01
Endrin Ketone
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TABLE 5B
Commercial/Office Worker - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External ' Inhalation Ingestion + External + Inhalation .
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10* TR=10* TR=10* TR=10* TR=10*%. TR=10* TR=10* TR=10% TR=10* TR=10"* TR=10¢
Actinium-227+D 5.1E+02 S.1E+01 5.1E+00 1.5E+02 1.5E+01 1.5E+00 4.4E+04 4.4E403 4.4E+02 1.1IE+02 LIE+0I 1.1E+00
Americium-241 9.8E+02 9.8E+01 9.8E+00 1.9E+04 1.9E+03 1.9E+02 8.9E+04 8.9E+03 8.9E+02 9.2E+02 9.2E+01 9.2E+00
Bismuth-207 6.3E+04 6.3E+03 6.3E+02 1.6E+01 1.6E+00 1.6E-01 3.6E+08 3.6E+07 3.6E+06 1.6E+01 1.6E+00 1.6E-01
Cesium-137+D 1.0E+04 1L.OE+03 1.0E+02 4.2E+01 4.2E+00 4.2E-01 1.8E+08 1.8E+07 1.8E+06 4.2E+01 4.2E+00 4.2E-01
Cobalt-60 1.7E+04 1.7E+03 1.7E+02 9.0E+00 9.0E-01 9.0E-02 5.0E+07 5.0E+06 S.0E+05 9.0E+00 9.0E-01 9.0E-02
Plutonium-238 1.1E+03 1.1E+02 1.IE+01 4.5E+06 4.5E+05 4.5E+04 1.3E+05 1.3E+04 1.3E403 1.1E+03 LIE+02 1.1E+01
Plutonium-239 1.0E+03 1.0E+02 1.0E+01 7.0E+06 7.0E+05 7.0E+04 1.2E+05 1.2E404 1.2E+03 1.0E+03 1.0E+02 1.0E+01
Plutonium-240 1.0E+03 1.0E+02 1.0E+01 4.7E+06 4.TE+05 4.TE+04 1.2E405 1.2E404 1.2E403 1.0E+03 1.0E+02 1.0E+01
Radium-226+D 1.IE+03 1.1E+02 1.1E+01 1.3E+01 1.3E400 1.3E-01 1.2E+06 1.2E+05 1.2E+04 1.3E+01 1.3E+00 1.3E-01
Strontium-90+D 5.7E+03 5.7E+02 5.7E+401 4.9E+07 4.9E+06 4.9E+05 5.7E+03 5.7E402 5.7E+01
Thorium-228+D 1.4E403 14EH2 | 14E+01 8.8E+01 8.8E+00 8.8E-01 3.5E+04 3.5E+03 3.5E+02 BIEHO! 8.3E+00 8.3E-01
Thorium-230 8.5E+03 8.5E+02 8.5E+01 2.0E+06 2.0E+05 2.0E+04 2.0E+0S 2.0E+04 2.0E+03 8.1E+03 8.1E+02 8.1E+01
Thorium-232 9.8E+03 9.8E+02 9.8E+01 4.4E+06 4.48405 4.4E+04 1.8E+0S 1.8E+04 1.8E+03 9.2E403 9.2E+02 9.2E401
Tritium 4.5E+06 4.5E+0S 4.5E+04 J6E+I0 3.6E+09 3.6E+08 4.5E+06 4.5E+05 4.5E+04
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TABLE 5B

Commercial/Office Worker - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10¢ TR=10"* TR=104 TR=10* TR=10* TR=10? TR=10¢ TR=10" TR=10"* TR=10*
Uranium-233 T1E+0) 7.1E+02 T.1E+01 2.5E406 2.5E+05 2.5E+04 24405 2.4E+04 24E+03 6.9E+03 6.9E+02 6.9E401
Uranium-234 7.2E+03 7.2E402 7.2E+01 4.1E406 4.1E405 4.1E404 24E+05 2.4E+04 24E403 7.0E+03 1.0E+02 7.0E+01
Uranium-235+0) 6.8C+03 6.8E+02 6.8E+01 3.3E+02 3.IE+01 338400 2.6E+05 2.6E+04 2.6E+03 31E+02 JLE+01 IIE+00
Uranium-2318+D 5.2E+0) 5.2E+02 5.2E+01 LI7E+03 LI7E+02 1.7E40I 2.8E4D5 2.8E+04 2.8E+03 ).JE+03 1.3E+02 1.3E+01
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TABLE 5C
Commercial/Office Worker - Groundwater Guideline Values: Chemicals
(Units mg/L)
Ingestion
CHEMlCAL GV for TR=10* | GV for TR=10" | GV for TR=10¢ | GV for HI=1
High Explosives -
HMX 5.1E+00
PETN
RDX 2.6E-01 2.6E-02 2.6E-03 3.1E-01
Inorganics
Aluminum
Aantimony 4.1E-02
Arsenic 3.1E-02
Barium 7.2E+00
Beryllium 6.7E-03 6.7E-04 6.7E-05 5.1E-01
Cadmium (Water) 5.1E-02
Chromium HI 1.0E+02 LI
Chromium VI 5.1E-01 "
Cobalt H
Copper “
Mound Plant Risk -Based Guideline Values Report
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TABLE 5C

Commercial/Office Worker - Groundwater Guideline Values: Chemicals

(Units mg/L)
Ingestion

CHEMICAL GV for TR=10* | GV for TR=10* | GV for TR=10*¢ | GV for HI=1 l
Cyanide 2.0E+00 "
Iron
Lead
Lithium
Manganese (Water) 5.1E-01 “
Mercury 3.1E-02
Nickel 2.0E+00
Silver 5.1E-01
Thallium
Vanadium 7.2E-01 |
Zinc 3.1E+01
Organics
1,1,1-Trichloroethane
1,1-Dichloroethane 1.0E+01 "

1,2-Dichloroethane

3.1E-01

3.1E-02

3.1E-03
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TABLE 5C
Commercial/Office Worker - Groundwater Guideline Values: Chemicals
(Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for TR=10* | GV for TR=10¢ | GV for HI=1
1,2-trans-Dichloroethylene 2.0E+00
2-Butanone 6.1E+01
2-Hexanone
2-Methylnaphthalene
4-Methyl-2-Pentanone 8.2E+00
4-Methylphenol 5.1E-01
Acetone  ° 1.0E+01
ilenzcne 9.9E-01 9.9E-02 9.9E-03
Benzoic Acid 4.1E+02
Bromodichloromethane 4.6E-01 4.6E-02 4.6E-03 2.0E+00
Butyl benzy! phthalate » v 2.0E+01
Carbon Disulfide 1.0E+01
Carbon Tetrachloride 2.2E-01 2.2E-02 2.2E-03 7.2E-02-
Chloroethane
| Chrysene 3.9E+00 3.9E-01 3.9E-02
Mound Plant Risk -Based Guideline Values Report
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TABLE 5C
Commercial/Office Worker - Groundwater Guideline Values: Chemicals
~ (Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for TR=10"% | GV for TR=10% | GV for HI=1
Cresols
Di-n-butylphthalate - 1.0E+01
Di-n-octylphthalate 2.0E+00
Dibromochloromethane 3.4E-01 3.4E-02 3.4E-03 2.0E+00
Dichloromethane 3.8E+00 3.8E-01 3.8E-02 6.1E+00
Diethyl benzene, 1,4-
Ethyl benzene 1.0E+01
Hexane 6.1E+00
Isophorone 3.0E+01 3.0E+00 3.0E-01 2.0E+01
Methy! iodide '
]'\I-nitroso-diphenylamine 5.8E+00 5.8E-01 5.8E-02
Pentachlorophenot 2.4E-01 2.4E-02 2.4E-03 3.1E+00
Phenol ' 6.1E+01
Tetrachloroethene 1.0E+00
Toluene é.0E+OI
Mound Plant Risk -Based Guideline Values Report
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’I TABLE 5C .
Commercial/Office Worker - Groundwater Guideline Values: Chemicals
(Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for TR=10? | GV for TR=10* | GV for HI=1

Tribromomethane 3.6E+00 3.6E-01 3.6E-02 2.0E+00
Trichloroethylene 2.6E+00 2.6E-01 2.6E-02

Trichlorofluoromethane 3.1E+01
Trichloromethane 4.7E+00 4.7E-01 4.7E-02 1.0E+00
Xylene 2.0E+02
bis(2-Ethylhexyl)phthalate | 2.0E+00 2.0E-01 2.0E-02 2.0E+00

PAHs ’
. Acenaphthylene

Anthracene 3.1E+01
Benzo(a)anthracene 3.9E-02 3.9E-03 3.9E-04

Benzo(a)pyrene 3.9E-03 3.9E-04 3.9é-05

Benzo(b)fluoranthene 3.9E-02 3.9E-03 3.9E-04

Benzo(g,h,i)perylene

Benzo(k)fluoranthene 3.9E-01 3.9E-02 3.9E-03

Dibenz(a,h)anthracene 3.9E-03 3.9E-04 3.9E-05
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TABLE 5C

Commercial/Office Worker - Groundwater Guideline Values: Chemicals

(Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for T.i{=l 0* | GV for TR=10 | GV for Hl=I
“ Fluoranthene 4.1E+00
“ Indeno(1,2,3-cd)pyrene 3.9E-02 3.9E-03 3.9E-04
i Phenanthrene
“ Pyrene 3.1E+00
l Pesticides/PCBs
4,4-DDE 8.4E-02 8.4E-03 8.4E-04
! 4,4-DDT 8.4E-02 8.4E-03 8.4E-04 5.1E-02
Aroclor 1248 3.7E-03 3.7E-04 3.7E-05
Aroclor 1254 2.0E-03
Aroclor 1260 3.7E-03 3.7E-04 3.7E-05 ’
) Beta-BHC 1.6E-02 1.6E-03 1.6E-04
Dieldrin 1.8E-03 1.8E-04 1.8E-05 5.1E-03
Endrin Ketone
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TABLE SD

Commercial/Office Worker - Groundwater

Guideline Values: Radionuclides (Units = pCi/L)

Ingestion
RADIONUCLIDE | GV for GV for GV for
TR=10"* TR=10"* TR=10¢

Actinium-227+D 2.6E+01 2.6E+00 2.6E-01
Americium-241 4.9E+01 4.9E+00 4.9E-01 -
Bismuth-207 3.2E+03 3.2E+02 3.2E+01
Cesium-137+D 5.1E+02 5.1E+01 5.1E+00
Cobalt-60 8.5E+02 8.5E+01 8.5E+60
Plutonium-238 5.4E+01 5.4E+00 5.4E-01
Plutonium-239 5.1E+401 5.1E+00 5.1E-01
Plutonium-240 5.1E+01 5.1E+00 5.1E-01
Radium-226+D 5.4E+01 5.4E+00 5.4E-01
Strontium-90+D 2.9E+02 2.9E+01 2.9E+00
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TABLE 5D
Commercial/Office Worker - Groundwater
Guideline Values: Radionuclides (Units = pCi/L)

Ingestion
RADIONUCLIDE GV for
TR=10"*
Thorium-228+D 6.9E+01 6.9E+00 6.9E-01
Thorium-230 4.3E+02 4.3E+01 4.3E+00
Thorium-232 4.9E+02 4.9E+01 4.9E+00 "
" Tritium 2.2E+05 2.2E+04 2.2E+03 H
" Uranium-233 3.6E+02 3.6E+01 3.6E+00 "
" Uranium-234 3.6E+02 3.6E+01 3.6E+00 H
" Uranium-235+D 3.4E+02 -1 3.4E+01 3.4E+00
" Uranium-238+D 2.6E+02 2.6E+01 2.6E+00
Mound Plant | Risk -Based Guideline Values Report
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TABLE 6A '
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1
TR=10" TR=10" TR=10* - TR=10"* TR=10* TR=10% TR=10* TR=10* TR=10"*
High Explosives
HMX 1.1E+04
PETN
RDX 1.4E+04 1.4E+03 1.4E+02 6.4E+02
Inorganics
Aluminum .
Antimony 8.5E+01
Arsenic 6.4E+01 3.1E+06 3.1E+05 1IE+04 X
Barium 1.5E+04 3.1E+06 . 1.5E+04
Beryllium 3.5E+02 3.5E+01 3.5E+00 1.1E+03 1.8E+07 1.8E+06 1.8E+05 3.5E+02 3.5E+01 3.5E+00
Cadmium (Diet) 2.1E+02 2.5E+07 2.5E+06 2.5E+05
Chromium Il 2.1E+05
Chromium VI 1.IE+03 3.7E+06 3.TE+05 3.7E+04
Cobalt
Copper
Mound Plant Risk -Based Guideline Values Report
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TABLE 6A

Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for Hi=1
TR=10" TR=10? TR=10* TR=10"* TR=10? ] TR=10* TR=10* TR=10" TR=10*
Cyanide 4.3E+03 R
lron
Lead
Lithium M
Manganese (Diet) 3.0E+04 3.1E+05 2.7E+04
Mercury 6.4E+01 1.9E+06 6.4E+01
Nickel 4.3E+03
Silver 1.1E+03
Thallium
Vanadium 1.5E+03
Zinc 6.4E+04
Organics
1,1,1-Trichlorocthanc .
1,1-Dichlorocthane 2.1E+04 7.8E+00 71.8E+00
1,2-Dichloroethane 1.6E+04 1.6E+03 1.6E+02 6.7E+02 6.7E+02 8.4E+01 ) 6.7E+02 5.5E+02 5.5E+01
Mound Plant Risk -Based Guideline Values Report
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TABLE 6A
' Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 } GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for Hi=1
TR=10* TR=10* TR=10* TR=10* TR=10* TR=10* TR=10* TR=10* TR=10*
1,2-trans-Dichlorocthylenc 4.3E+03
2-Butanone 1.3E+05 9.3E+03 9.3E+03
) 2-Hexanone
2-Methylnaphthalene
4-Mcthyi-2-Pentanone L7E+04 7.0E+02 7.0E+02
4-Methylphenol 1L.1E+03
Acetone 2.1E+04
Benzene 5.tE+04 3.1E+03 SAE+02 4.9E+02 4.9E+02 2.JE+02 4.9E+02 4.9E+02 1.6E+02
Benzoic Acid ’ 8.5E+05
Bromodichloromethane 24E+04 2.4E+Q03 2.4E+02 4.3E+03
Butyl benzyt phthalate 4.3E+04
Carbon Disulfide 2.1E+04 2.9E+02 2.8E+02
Carbon Tetrachloride 1L1E+04 1.1E+03 1L1EH02 1.5E+02 1.0E+03 1.0E+03 1.3E+02 1.0E+03 6.1E+02 6.1E+01
Chlorocthane 1.6E+02
Chrysene 20E+05 2.0E+04 2.0E+03 '
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TABLE 6A

Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for Hi=1 GV for GV for Hi=1 GV for Hi=1
TR=10* TR=10* .
Cresols
Di-n-butylphthalate 2.1E+04
Di-n-octylphthaiate 4.3EH03
Dibromochioromethane 1.8E+04 1.BE+03 1.BE+02 43E+3 ) -
Dichloromethone 2.0E+05 10E+04 2.0E+03 1.3E+04 1.0E+03 1.0E+03
Dicthyl benzene, 1,4- - o
- Ethyt benzene 11E+04 4.§E-01 - 4.8E-01
Hexane 1.3E+04 9." E+01 - 9.1E+01
tsaphorone L6E+06 1L.6E+DS L6E+04 4.3E4+04
Methy! iodide ) -
Nenitroso-diphcaylamine | 3.0E+08 10E+04 3.0E+03 - -
Pentachlorophenol 1.2E+04 1.2E+03 1.2E402 6AE+03 "
Phenol 13E405 i -
Tetrachlorocthene 21E+03
Toluene 4.3E+04 2.58—*2)2 o 2.5E+02
Mound Plant Risk -Based Guideline Values Report
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TABLE 6A
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=|
TR=10" TR=10"* TR=10* TR=10"* TR=10"* TR=10* TR=10" TR=10* TR=10*
Tribromomethane 1.9E+05 1.9E+04 1.9E+03 4.3E+03 J9E+10 3.9E+09 3.9E+08 1.9E+05 1.9E+04 1.9E+03
Trichlorocthylene 1.4E+05 1.4E+04 1.4E+03 4.4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02
Trichlorofluoromethane 6.4E+04 7.3E+02 7.3E+02
Trichloromethane 2.4E+0S 2.4E+04 24E+03 2.1E+03 1.5E+03 7.9E+02 7.9E+01 1.5E+03 7.6E+02 7.6E+01
Xylene 4.3E+05 ’
bis(2-Ethylhexyl)phthalate 1.1E+0S 1.IE+04 1L1IE+03 4.3E+03
PAHs
Accnaphthylene
Anthracenc 6.4E+04
Benzo(a)anthracene 2.0E+03 2.0E+02 2.0E+01
Benzo(a)pyrene 2.0E+02 2.0E+01 2.0E+00
Benzo(b)fluoranthene 2.0E+03 2.0E+02 2.0E+0)
Benzo(g,h,i)pesylene
Benzo(k)fluoranthene 2.0E+04 2.0E+03 2.0E+02
Dibcnz(a,h)anlhm!ccnc 2.0E+02 2.0E+01 2.0E+00
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TABLE 6A

Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
"CHEMICAL GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for Hi=1
TR=10* TR=10* TR=10*¢ TR=10"* TR=10"* TR=10"* TR=10* 1R= 10% TR=10"*

Fluoranthene B.5E+03
Indeno(1,2.3-cd)pyrene 2.0E+03 2.0E+02 2.0E+04
Phenanthrene
Pyrene 6.4E+03
Pesticides/PCBs
4,4DDE 4.4E403 44E+02 4.4E401
44-DDT 4 4E+03 4.4E+02 4.4E+01 {.1E+02 4.5E+08 4.5E+07 4.5€+06 4.4E+0) 4.4E+02 4.4E+01
Aroclor 1248 1.9E+02 1.9E+01 1.9E+00 )
Aroclor 1254 4.3E+00
Arocler 1260 1.9E+02 1.9E+O1 1 9E+00
Beta-BHC 8.3E+02 8.3E+01 B.IE+00 8.SE+07 8.5E+06 8.5E+05 8.3E+02 8.3E+01 8.IE+00
Dicldrin 9.3E+01 93E+00 9.3E-01 1AE+OI 9.6E+06 9.6E405 9.6E+04 9.3E+01 9.3E+00 93E-01
Endrin Ketone
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TABLE 6B
Private Contractor/Off-Site Construction - Soil Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10* TR=10% TR=10"* TR=10* TR=10* TR=10" TR=10* TR=10* TR=10"* TR=10* TR=10*
Actinium-2274D 1.JE+03 1.3E+02 1.3E+01 8.2E+02 8.2E+01 8.2E+00 1.1E+06 1.1IE+05 LIE+04 S.1E+02 5.1E+01 5.1E+00
Americium-241 2.5E+03 2.5E+02 2.5E+01 1.IE+0S 1.1E+04 LIE+03 2.2E+06 2.2E+05 2.2E+04 2.5E+03 2.5E+02 2.5E+01
Bismuth-207 1.TE+0S 1.7E+04 1.7E+03 8.9E+01 8.9E+00 8.9E-01 9.1E+09 9.1E+08 9.1E+07 8.9E+01 8.9E+00 8.9E-01
Cesium-1374D 2.6E+04 2.6E+03 2.6E+02 2.3E+02 2.3E+01 2.3E+00 4.5E+09 4.5E+08 4.5E+07 2.3E+02 23E401 2.3E+00
Cobalt-60 4.4E+04 4.4E+03 44E+02 5.0E+01 $.0E+00 5.0E-01 1.2E+09 1.2E+08 1.2E407 5.0E+01 5.0E+00 5.0E-01
Plutonium-238 2.8E+03 2.8E+02 2.8E+01 2.5E+07 2.5E+06 2.5E+05 3.1E+06 3.1E+05 3.1E+04 2.8E+03 2.8E+02 2.8E+01
Plutonium-239 2.6E4+03 2.6E+02 2.6E+01 3.9E+07 3.9E+06 3.9E+0S 3.1E+06 3.1E+05 3.1E+04 2.6E+03 2.6E+02 2.6E+01
Plutonium-240 2.6E+03 2.6E+02 2.6E+01 2.6E407 2.6E+06 2.6E+05 3.1E+06 3.1E+05 3.1E+04 2.6E+03 2.6E+02 2.6E+01
Radium-226+D 2.8E+03 2.8E+02 2.8E+01 T.2E401 7.2E+00 7.2E-01 3.IE+07 3.1E+06 3.1E+0S 7.0E+01 7.0E+00 7.0E-01
Strontium-90+D 1.5E+04 1.5E+03 1.5E+02 1.2E+09 1.2E+08 1.2E+07 1.5E+04 1.5E+03 1.5E+02
Thorium-228+D 3.6E+03 368402 | 3.6E+01 4.9E+02 4.9E+0) 4.9E+00 B.IE+0S 8.9E+04 8.9E+03 43E+02 43E+01 43E+00
Thorium-230 2.2E+04 2.2E+03 2.2E+02 LLIE+07 1.IE+06 1.1E+0S 5.0E+06 5.0E+05 5.0E+04 2.2E+04 2.2E+03 226402
Thorium-232 2.5E+04 2.5E+03 2.5E+02 2.35E+07 2.3E+06 2.5E+05 4.4E+06 4.4E+05 4.4E+04 2.5E+04 2.5E+03 2.5E+02
Tritium 1.2E+07 1.2E+06 1.2E+05 B.IE+1I 8.9E+10 8.9E+09 1.2E+07 1.2E+06 1.2E405
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TABLE 6B

Private Contractor/Off-Site Construction - Soil Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10" TR=10" TR=10* TR=10"* TR=10"* TR=10* TR=10"* TR=10? TR=10*
Uranium-233 1.9E+04 1.9E+03 1.9E+02 1.4E+07 1.4E+06 1.4E+05 6.1E+06 6.1E405 6.1E+04 1.9E+04 1.9E+03 1.9E+02
Uranium-234 1.9E+04 1.9E+03 1.9E+02 2.3E+07 2.3E+06 2.JE+05 6.1E+06 6.1E+05 6.1E+04 1.9E+04 1.9E+03 1.9E+02
Uranium-235+D 1.8E+04 1.8E+03 1.8E+02 1.8E+03 1.8E+02 1.8E+01 6.6E+06 6.6E+05 6.6E+04 1L.7E+03 1.7E+02 1.7E+01
Uranium-238+D 1.3E+04 1.JE+03 1.3JE+02 9.3E+03 9.3E+02 9.3E+01 6.9E+06 6.9E+05 6.9E+04 5.5E+03 5.5E+02 5.5E+01
)
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TRITIUM INHALATION

The tritiated water vapor which enters the home during use of a shower may be viewed to result in two
exposure components. One component is associated with the inhalation of water vapor during the time
in the shower stall and the second results from inhalation of the water vapor introduced into the home
by the use of the shower. The following develops each component separately.

The mass concentration of water vapor and fog droplets in the shower stall during showering is defined
as ,
1

MTotal = Mvapor + Mdroplets

M is the airborne mass concentration of water in the shower stall (g/m?),

M.y  is the mass of saturated water vapor at the temperature of the shower
(48.67 g/m*® at 39 °C),

My is the mass concentration of fog droplets (g/m®)

The mass concentration of fog droplets is computed as the difference between the saturated water vapor
at 39 °C and that at the ambient temperature of the shower stall (30.38 g/m® at 30 °C) or 18.29 g/m®
(CRC 1989).

.

Assuming a tritium concentration, C,, (pCi/L), in the household water supply then the intake of tritium

while showering is .
Igower = Cow My IR ET EF ED CF 2
where
Ishower is the inhalation intake of tritium activity (pCi),
Cw is the tritium activity concentration in household water (pCi/L),
IR is the inhalation rate (0.6 m*/hr to 0.83 (EPA 1990, 1991)),

ET, is the exposure time in the shower (0.2 hr/d (EPA -1990)),
EF is the exposure frequency (350 d/yr (EPA 1991)),

ED . is the exposure duration (30 y (EPA 1991)),

CF is the conversion factor (1 L/1000 g).

The tritium content of the indoor air is a function of time and the air exchange rate of house. We assume
a house floor plan of 1200 ft* (volume of 275 m®) with an air exchange rate of 750 m*/h (McKone and
Bogen 1992). A family of four resides in the home, each person shower daily with each showering
introducing the equivalent of six shower volumes of water vapor into the home (Best professional
judgement).

For simplicity, the showering is considered to instantaneously inject the tritiated vapor into the house and
the subsequent intake of tritium from household air is computed considering the average daily airborne
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tritium concentration. Various scenarios could be postualated regarding the family’s use of the shower,
in particular the temporal relationship between showering and residing in the home. For example, one
might maximize this component by assuming all family members showered in the evening and then
resided for 15 hours in the home (15 hours is the standard assumption of the number of hours spent
indoors each day (EPA 1990, 1991)). An opposite extreme would have the family leave the house for
nine hours immediately after showering.

Assume showering instantaneously injects tritium concentrations into the household air from which it will
be removed by the household air exchange rate (750 m*/h which is equivalent to 2.73 household volumes
per hour). The time-dependent airborne concentration of tritium C,(t) expelled per shower would be
given as:

CA(t) Q e -At

Y bouse K
= CW MTotal NSV VShawer CF e -t
VHouse
-where
Q is the activity of tritium that will be expelled from the shower volume to the house (pCi)
Nsv is the number shower volumes expelled into the home per shower (assumed to be 6),

Vsiower IS the volume of the shower shall (5 m®),

Viess IS the volume of the house (275 m’), .

A is the fractional air exchange rate of the house (2.73 hr! (McKone and Bogen 1992)),
all other parameters are defined above.
The average tritium intake while in the house is computed as the time integral of the air concentration
and the breathing rate as

Iywse = Np F ED EF IR [C,() dt
o .
N, F ED EF IR p @-
- P Q fe -t dt . .
VHouse 0
_ N, FED EF IR Cy My, Ng, Voo, CF
A VHouse
where
N, is the number of family members taking a daily shower (assumed to be 4/d),
F is the fraction of the day spent in house (i.e., 15h/24h = 0.625)

and all other terms have been defined above.
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, The lifetime risk from inhalation of tritiated water vapor from showering includes the sum of these two
‘ components can be expressed as:

Risk = SF (Ugower * Trouse
F NP NSV Vshawer ®)
A Vhouse

= SF C,, EF ED IR M, CF |ET, +

where SF (risk/pCi) is the cancer slope factor for inhalation of tritiated water vapor from HEAST (EPA

1994).
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DERMAL EXPOSURE

The dermal exposure to tritium is adapted from the method of Hamilton and coworkers ((1993). The risk ‘
equation is given below:

Riskperpermr = (Cy) (SFp) (SA) (Kppzyp) (ET) (EF) (CF) (ED) (©6)

Where:

Cw is the tritium concentration in water (pCi/L),

SF, is the oral slope factor from HEAST (EPA 1994),

SA is the skin surface area available for absorption (m?),

Kerarr i the dermal permeability constant for tritium (1.5 X 10 m/hour (Bronaugh et al 1986)),

ET is the exposure time (hours/day),

EF is the exposure frequency (days/year),

ED is the exposure duration (years),

CF is the conversion factor (10° L/m?).

The specific input parameters will depend on site-specific exposures. Default values for showering and
swimming are given in EPA 1991 and EPA 1990.
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