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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 Guid.ance 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"4

, 10·5, 10·6) and noncarcinogenic 
chronic and subchronic effect levels (Hazard Index = 1) that are applicable to land use/ exposure 
scenarios likely 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 screenlng 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 ultima_tely the 
PRGs developed for Mound, is not directly applicable to othedacilities 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 GV s 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): Volttme 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 info~mation 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 suppon 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 hnd
use combinations at hazardous waste sites. The two general sources of chemical-specific PRGs are (1}·
concentrations 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 . 

1.2 REPORT ORGANIZATION 

Mound Plant Risk-Based Guideline Values Report 



1.2 REPORT ORGAl'fiZATION 

Section 2 presents :lil overview of the me::hodology used to develop sitewide GVs for the :\·found 
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 identifies 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 deveioped for the 
Mound Plant. 

.,_ 

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 references to documem their applicability to the Mound Plant. 

Appendh B presents a table :of the calculated risk-based chemical- and media-specific GVs for each· 
receptor population (i.e., residential, recreational, etc.) evaluated. 
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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 contamin~nts 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 exi)ected 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 
Draft (Rev. 2) 

Risk-Based Guideline Values Report 
May 1995 3 



PRIMARY 
SOURCE 

Drums, Tanks, 
Waslelines 

landl~ls, 
Burial Siles 

Retenlion 
Basin 

Surface 
Runoll 

Opera! ions 

f+ 

~ 

: 

~ 

~ 

~ 

~ 

PRIMARY 
RELEASE 

Spills/leak• 

Leaching 

Gas/Vapor 
lransport 

lnlillralion 

Overflow 

Au noll 

Historical 
slack 

emissions 

SECONDARY SECONDARY 
SOURCE RELEASE 

MECHANISM 

' 

,_... Resuspension 

f-

lniUiralion 
r+ Percolalion ~ 

I-

Biolic 
~ Uplake r-+-

'" " 
ill- Soil 

• 

-
4 Au noll 

TERTIARY 
SOURCE. 

Ground 
Waler 

Pasture 
Grass 

I 
~ 

~ 

"' 

~ 

I 

EXPOSURE 
POINT 

Air ~ 
Ground 

~ Waler 

Bee I 
& ~ 

Dairy Cows 

Produce ~ 

Surface I~ 
Water 

Soil I 
Figure 1. Conceptual Site Model For Site-Wide Investigations At The Mound Plant 

MoundPien • 
Draft (Rev. 2) 

Risk-Baaed Cleanup G. Values Report 
May 1 

EXPOSURE 
ROUTE 

~ 

C! 
-3 ·u 
a: 

HUMAN RECEPTOR 

~ ~ ~ .--
0 z 
:> 
0 
~ 

J 
.. 
~ E" 
0 .QI ;c :d. 

~ .~ :m g ... Gl u ~ Ill .i 2 
tii E 

il ~ c E 
0 0 a: (I) 0 0 

.---.. . .: 
Ul 

i 
a; 
-E 
0 ;c 
c 
.2 
tJ 
2 
i! 
0 
0 

'- ~ '-"' ~ ._ .___ 

lnhalelion H • I • I • I • I • I • 

lngeslion ~ • • • • 
lnhalalion ~ • . • • 

Dermal Conlad !-+ • • • 
lngeslion: 

Meal w I I • I I 
Milk f-+l • 

lngeslion • 

lngeslion I • I I 
Dermal • • 

lngeslion • I • I • I • I • I • 
Exlemal • I • I • I • I • ·I • 

.4 

~ 

l 

l 
I 

• 



• 

• 

• 

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- Pan A (EPA 1989), RAGS- Pan 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- Pan 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 
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stages of an RifFS, 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 Rl/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 (RID) and cancer slope factors (SF)] and 
default or site-specific exposure assumptions. An RID is EPA's preferred toxicity value for 
evaluating noncarcinogenic effects resulting from exposure to environmental contaminants. The two 
types of RID toxicity values used by EPA for evaluating noncarcinogenic health effects are subchronic 
and chronic. A subchronic RID 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 RID 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 RIDs 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 RifFS, 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 seeping. Some chemicals may be added or dropped 
from the list, and PRGs may need to be recalculated using site-specific exposure factors. Ultimately, 
GV s 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. 
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3. DEVELOPMENT OF GUIDELINE VALVES 

3.1 MEDIA AND CONfAMINANfS 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 RifFS Operable Unit 9 Sitewide Work Plan (DOE 
1992a), the RIIFS OperiJble Unit 9 Sitewide Preliminary Baseline Risk Assessment (DOE 1992b), and 
the Dr'!ft Work P!anfor Environmental Studies in the Vicinity of the Mound Plant (ATSDR 1993). 
Only collWilin3nts wirtl 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 poiychlorinated biphenyls (PCBs) commonly used in electrical equipment as 

insulating fluids; and 
• radionuclides, some lJf whicll.ar~ natur.ally 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 ~ibes .a unique mechanism by which a population may be 
exposed to the chemicals at « originating from the site. EKposure 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 RifFS 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 recepttn. An .additional receptor was added to allow for short-term construction work by off
site cont::nletoi3. P3thw3ys 1h3t -were considered to be not significant for the screening process by 
virtue of uncertainties the methodology or likelihood of completion were not included . 
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7.0E-02 

4.3E+OO 8.4E+OO S.OE-03 

6.1E+OO I.OE-03 

6.1E+OO 5.0E-04 

I.OE+OO 

4.1E+OI S.OE-03 

2.0E-02 

1.4E-OI 

S.OE-03 

3.0E-04 

2.0E-02 

S.OE-03 

Inhalation 
Rm 

OniRm Inhalation Subchronlc Volatlllutlon 
Subchronlc RIC Chronic (mglk~:-day) Factor 
(mglkg-day) (mglkg-day) (m11kg) 

3.0E-03 

4.0E-04 

l.OE-04 

7.0E-02 5.0E-04 1.4E-04 

5.0£-03 

I.OE+OO 

2.0E-02 

2.0E-02 

1.4£-01 S.OE-05 1.4E-OS 

S.OE-03 S.OE-OS 1.4E-OS 

3.0E-04 3.0E-04 8.6E-OS 

2.0E-02 

5.0E-03 

M 5 
Risk-Based Gu'.d · Values Report 

-

Transfer Transrer 
Soli to Plant Soli to Plant Coefficient Coefficient 

Soli Satuntlon Permeability Uptake Uptake rorlllllk ror Bed 
Concentration Constant (B,DRY) 1 (8, WET) 1 (F.,)' (Fo) 1 

(mg/kg) (cmlhr) (unltless) (uallless) (day/kg) (day/kg) 

1.8E+OI 4.4E+OO l.IE-08 9.8E-08 

4.9£-01 l.lE-01 1.5£-05 4.8E-05 

I.OE-Ol 5.0E-02 • I.OE-02 • 2.5E-05 1 4.0E-05' 

I.OE-Ol 6.0E-Ol 1.5E·Ol 6.0E-05 2.0E·Ol 

I.OE-03 I.OE-01" I.OE-02" 4.8E-04 1 2.3E-04 1 

I.OE-Ol 1.9E·Ol 4.7E·04 2.0E-06 B.OE-04 

I.OE-03 I.SE-01 l.BE-02 I.OE-03 4.0£-04 1 

I.OE-03 1.5E-OI l.BE-02 I.OE-03 4.0£-04 1 

I.OE-Ol 4.0E-02" I.OE-02" I.OE-OS 1 9.0£-03 1 

I.OE·03 4.0E-02 • I.OE-02" I.OE-OS 1 9.0E-OJ 1 

I.OE-Ol 2.5E-OI 6.lE-02 I.SE-03 9.0£-03 1 

UE-Ol l4E+OI 1.4E+OI 4.4E-09 1.4E-08 

I.OE-Ol l.2E-Ol B.OE-04 2.SE-04 4.0E-04 1 

I.OE-Ol' l.OE+OO" 4.0E-01" l.OE-OS I S.OE-04 1 

I.OE-03 3.0E+00" 4.0E-01" l.OE-OS I S.OE-04 1 

I.OE-Ol I.OE+OO" l.OE-01" 4.7£-04 1 I.OE-02 • 

I.OE-03 2.0E-01" S.OE-02 • 1.6E-02 1 S.2E-03 1 

I.OE-Ol I.OE+OO" l.OE-01" S.OE-05 I 3.0£-03 1 

----- -

• 8 
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• 
Table 1. (continued) 

CIIEJIIICAL 

Vanadium 

l.inc 

Organics 

1,1.1-Trichloroethane 

1,1-Dichlorocthane 

1.2-Dichlorocthane 

I. 2 -trans-Dichlorocthylene 

2-Butanone 

'-llexanone 

-Methylnaphthalene 

~-Mcthyl-2-rcntanone 

-Mcthylphcnol 

Acetone 

llenzcnc 

llenzoic Acid 

llromodichloromcthane 

llutyl benzyl phthalate 

'arbon Disulfide 

~arbon Tetrachloride 

lchlorocthane 

ichryscne 

lcrcsols 

Di-n-butyl phthalate 

Di-n-octylphthalate 

Dibromochloromcthanc 

Dichloromcthllll~ 

Mound Plant 
Draft (Rav. 21 

--

-.. 

CASRN 

007440-62-2 

007440-66-6 

000071-H-6 

000075-34-) 

000107-06-2 

000156-60-5 

000078-9)-) 

000108-10-1 

000106-44-s 
000067-64-1 

000071-43-2 

000065-U-O 

000075-27-4 

000085-68-7 

000075- IS-O 

000056-23-5 

000075-00-) 

000218-01-9 

000084-74-2 

000117-84-0 

000124-48-1 

000075-09-2 

Oral SF 
(mglkg-cloy) 

9.1E-02 

2.9E-02 

6.2E-02 

l.lE-01 

7JE-Ol· 

8.4E-02 

7.SE-OJ 

Oral RID 
Cbronie Oral RID 

lnbalallon SF (mglkg- Subchronic 
(mglkg-clay) day) (mglkg-clay) 

7.0E-03 7.0E-03 

l.OE-01 l.OE-01 

I.OE-01 I.OE+OO 

9.1E-02 

2.0E-02 2.0E-OI 

6.0E-OI 2.0E+OO 

8.0E-02 8.0E-OI 

S.OE-OJ S.OE-OJ 

I.OE-01 I.OE+OO 

2.9E-02 

4.0E+OO 4.0E+bo 

2.0E-02 2.0E-02 

2.0E-OI 2.0E+OO 

I.OE-01 I.OE-01 

5.JE-02 7.0E-04 7.0E-Ol 

I.OE-01 I.OE+OO 

2.0E-02 2.0E-02 

2.0E-02 2.0E-OI 

6.0E-02 6.0E-02 

• 
-- -

lnhalallon 
RID 

lnhalallon Subchronic Volatllizallon Soil Saturallon Perm .. blllty 
RfCCbronie (mglkg-cloy) Fodor Coneenlrallon Constanl 
(mglkg-clay) (m'lkg) (mglkg) (cmlbr) 

I.OE-03 

I.OE-Ol 

1.1E+04 1.7E-02 

S.OE-01 1.4E-OI I.IE+OI 1.4E+OS 8.9E-Ol 

2.1E+~ 6.7E+02 DE-OJ 

I.OE+OO 2.9E-OI 2.5E+04 9.lE+03 I.IE-Ol 

8.0E-02 2.JE-02 6.SE+04 7.0E+02 J.JE-OJ 

1.8E-02 

5.7E-04 

1.9E+04 4.9E+02 2.1E-02 

7.JE-OJ 

S.SE-03 

I.OE-02 2.9E-OJ 2.0E+04 1.7E+OJ , 2.4E-02 

1.9E+04 I.OE+Ol 

I.OE+OI 2.9E+OO 1.9E+Ol 1.6E+02 

l.OE+OO 8.6E-OI 9.3E+OJ I.OE+Ol 

Risk-Basad Guideline Values Report 
May 1995 

2.2E-02 

8.0E-Ol 

B.IE-ciJ 

1.2E-OI 

J.9E-OJ 

4.SE-Ol 

• 
Transfer Transfer 

Soillo Planl Soil to Plant Codlident Codlident 
Vptake Uptake ror l\lilk ror BHr 

( B, DRY ) 1 (B,WET) 1 (F.,)' Ct'a) I 

(unilless) (unilltss) (day/kg) (day/kg) 

S.2E-03 1.3E-Ol I.OE-03 2.lE-Ol 

I.OE+OO • 4.0f:-OI" I.IJE-112" I.OE-111" 

• 
1.4E+OO l.SE-01 2.SE-06 7.91:-06 

l.6E+OO 8.9E-01 4.9E-07 I.SE-06 

S.4E+OO 1.4E+OO 2.4E-07 7.6E-07 

2.0E+OI 5.1E-f00 2.4E-08 7.6E-08 

2.7E+OI 6.7E+OO UE-08 4.7E-08 

I.SE+OI J.7E+OO UE-08 I.JE-07 

J.OE+OO 7.4E-OI 6.8E-07 2.11:-06 

S.JE+OI I.JE+OI 4.6E-09 UE-08 

2.JE+OO S.8E-OI I.OE-06 J.JE-06 

l.2E+OO 8.0E-OI S.9E-07 1.9E-06 

2.0E+OO 4.9E-OI 1.4E-06 4.4E-116 

2.7E+OO 6.8E-OI 7.9E-07 2.SE-06 

1.2E+OO 2.9E-OI J.5E-06 I.IE-OS 

5.8E+OO 1.4E+OO 2.1E-07 6.8E-07 

2.2E-02 S.SE-03 J.2E-OJ I.OE-02 

2.2E-02 5.6E-OJ J.2E-Ol I.OE-02 

7.6E-05 1.9E-OS S.9E+OI 1.9E+02 

2.4E+OO 6.0E-OI 9.8E-07 J.IE-06 

6.9E+OO 1.7E+OO 1.6E-1)7 __ S.OE-07 __ 

9 



Tuhle I. (continued) 

CIIEI\IICAL 

Dielhyl bcnlCIIC, 1.4· 

Elhyl benzene 

llc•ane 

lsophorone 

Mclhyl Iodide 

IN-nilroso-diphcnylaminc 

rcnlachlorophcnol 

rhcnol 

r clrachloroclhcne 

roluene 

rribromomelhane 

rrichloroelhylene 

rrichlorofluoromelhane 

rrichloromelhane 

Xylene 

"is(2·Elhylhc•yl)phlhalale 

PAih 

~cenaphlhylene 

f\nlhracene 

llenzo(a)anlhraccne 

Oenzo(a)pyrene 

llcnzo(b)fluoranlhene 

Oenzo(g.h,i)pcrylene 

llenzo(k)fluoranlhcne 

Dibenz(a.h)anlhracenc 

·luoranlhcne 

Mound Plant. 
O~aft (Rev. 2 

CASRN 

11001011-41-l 

000110-54-3 

000078-59-1 

000086-30-6 

000087-86-5 

000108-95-2 

000127-18-4 

000 I 08-88· 3 

000075-25-2 

000079-01-6 

000075-69-4 

00006 7 -66-l 

001330-20-7 

000117-81-7 

000120-12-7 

000056-55-3 

000050-32-8 

000205-99-2 

000191-24-2 

000207-08-9 

000053-70-l 

000206-44..0 

Oral RID 
Chronic 

Oral SF Inhalation SF (mg/11&· 
(mglka-day) (m&lkg-day) day) 

I.OE..OI 

6.0E-02 

9.5E-04 2.0E-OI 

4.9!;·03 

1.2E..OI 3.0E..02 

6.0E-OI 

I.OE..02 

2.(lE..OI 

7.9E..Ol 3.9E-Ol 2.0E..02 

I.IE..02 6.0E..Ol 

3.0E·OI 

6.1E..Ol 8.1E..02 I.OE-02 

2.0E+OO 

1.4E-02 2.0E..02 

3.0E..OI 

7.3E-OI 

7.3E+OO 

7.3E-OI 

7.3E..02 

7.31!+00 

4.0E..02 

Inhalation 
RID 

Oral RID lnbalatloa Subcbronlc Volatilization Soli Saturation Permublllty 
Subchronlc RIC Cbronlc (ma/k1-day) Factor Concentration Con1tanl 
(mg/111-day) (mglkg-day) (m'lkal (mglkg) (cmlbr) 

I.OE+OO 2.9E..OI 2.1E+04 4.BE-OI 7.4E..02 

6.0E..OI 2.0E·OI 5.7E..02 6.1E+03 9.1E+OI 

2.0E+OO 4.4E..03 . 
2.0E..02 

3.01;.(12 6.5E-OI 

6.0E..OI S.SE..Ol 

I.OE-01 l.7E·OI 

2.0E+OO 4.0E..OI I.IE..OI 2.5E+04 2.5E+02 4.5E..02 

2.0E..OI 2.6E..Ol 

1.9E+04 4.4E+02 1.6E..02 

7.0E..OI 7.0E-OI 2.0E..OI 5.8E+03 7.3E+02 1.7E..02 

I.OE..02 1.8E+04 I.SE+Ol 8.9E..Ol 

2.0E-02 2.3E..02 

3.0E+OO 2.2E..OI 

8.1E..OI 

1.2E+Oo 

1.2E+OO 

1.8E+OO 

, 6.0E-OI 

2.7E+OO 

4.0E..OI 3.6E..OI 

.Risk-Based G~~alues Report 

Transfer Transfer 
Soli to Plant Soli to Plant Coeffitlent Cneffitlent 

Uptake Uptake for Milk for Beer 
( B,DRY) 1 (B. WET) 1 (F,.)' (Fo) 1 

(unllleu) (unllleu) (day/kg) (day/kg) 

5.9E..OI 1.5E..OI I.IE..OS UE..OS 

2.4E..OI 5.9E..02 5.4E..05 1.7E..o4 

1.9E+OO 4.8E..OI 1.41!-06 4.6E-06 

6.0E..OI 1.5E..OI I.IE..OS 3.4E..05 

5.0E..02 1.2E..02 7.9E..04 2.5E-03 

5.6E+OO 1.4E+OO 2.3E..07 7.2E..07 

1.211+00 l.OE..OI l.2E-06 I.OE-05 

I.OE+OO 2.6E-OI 4.3E-06 l.lE-05 

1.6E+OO 4.0E..OI 2.0E-06 6.3E-06 

1.6E+OO 4.1E..OI 1.9E-06 6.0E-06 

I.JE+OO l.3E.:OI 2.7E-06 8.5E-06 I 

2.8E+OO 7.0E..OI 7.4E-07 2.3E-06 

S.IE..OI 1.3E..OI 1.4E-05 4.6E-05 

1.7E+OI 4.3E+OO l.lE-08 I.OE..07 

I.OE..OI 2.6E..02 2.2E..o4 7.1E..o4 

2.2E..02 5.6E..03 3.2E..03 I.OE..02 

1.2E-02 3.0E..03 9.1E..03 2.9E..02 

1.2E..02 l.OE..Ol .Of.IE..Ol 2.9E..02 

l.lE..02 l.OE..Ol 9.1E-03 2.9E..02 

2.2E..02 S.SE..Ol 3.2E..Ol I.OE..02 

5.7E..02 _. 1.4E..02 6.lE..o4 2.0E..03 

• 10 



•• • • 
Table 1. (continued) 

Jnh•l•llon Transfer Transfer 
OratRm am Soli to Pl1nt Soli to Pl1nt Coeffirlent Coeffitlenl 
Chronic Oral RID lnh•l•llon Subchronlc Volatlllullon Soli Slturlllon Permeability Uptake Uploke for Milk for !kef 

Oral SF Jnholollon SF (mg/kg· Subchronlc RIC Chronic (mg/kg-d1y) Fador Concentration Constonl (B,DRV) 1 (B,WET) 1 (F.,)' (Fo) 1 

<:JU::MJCAI. CASRN (nog/kg-d•y) (mglkg-day) dly) (mglkg-day) (mglkg-d1y) (m'lkg) (mglkg) (cmlhr) (unlllen) (unllless) (d•ylkg) (dlylkg) 

lndeno( 1.2.3-cd)pyn:ne 000193-19-5 7.3E-OI 1.9E+OO 6.8E-Ol J.7E-Ol 2.~E-02 7.9F.-02 

f•hcnanthrcnc 00008~·01·8 2.7E·OI I.OE-01 2.6E-02 2.lE-04 7.2E-04 

l'yrcne 000129-00-0 l.OE-02 l.OE-01 l.2E-OI l.lE-02 8.1E-03 1.7E-03 S.2E-03 

Ptslltldes/PCBs 

1.4'-DOF. 000072-SS-9 J.4E-OI 2.4E-OI UE-03 8.7E-04 9.6E-Ol 4.9E-02 

~.4'-0I>T 000050-29-3 J.4E-OI J.4E-OI S.OE-04 S.OE-04 4.3E-OJ I.OE-02 2.6E-03 I.IE-02 2.8E-02 

1\roclor 124K 0126 72-29-6 7.7F.+00 1.8E-02 4.SE-03 4.6E-03 1.4E-02 

'\roclor 1254 011091-69-1 2.0£-0j 5.0£-05 J.2E-02 l.IE-03 J.IE-02 UE-02 

\roclor 1260 OJ 1096-82·5 7.7E+OO 2.9E-03 7.1£-04 I.IE-01 l.SF.-01 

lleta-IIIIC 000319-85-7 1.8E+OO 1.8E+OO 2.2E-OI S.4E-02 6.lE-05 2.0E-04 

Dieldrin 000060-57-1 1.6E+OI 1.6E+OI 5.0E-OS S.OE-OS 1.6E-02 3.7E-OI 9.2E-02 I.IE-02 7.9£-03 

Endrin Ketone ---

1 All •·olues in this column. except those that are footnot.-d, can be referenced in Strenge, 0.1 •. ond Peterson. S.R. 1989 (updated through 1993). Chtmical Data Bases for the Multimedia Environmemal Pollutant Assessment System (MEPAS). l'rcparcd for the ti.S. Ocpanment 
of Energy, l'aciOc Nonhwest Luboratory. · 

• Value can be referenced in National Council on Kadiatiun Protection Mcqsuremenl (NCKI'). Januqry 1989. Screening Techniques/or Determining Compliance with Environmental Standards. Reltasts ofRadionuc/ides to the Atmosphere. Uethesda. Mill)'land. 

• Value con be referenced in International Atomic Energ)' Agency (IAEA). 1982. Ge11eric Models Parameters for Assessing the Environmental Transfer ofRadionuclidesfrom Routine Releases: Exposures of Critical Gro11ps. 

Mound Plant 
Draft (Rev. 21 

Risk-Based Guideline Values Report 
· May 1995 
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Tobie 1. Pnrnmeters for Rndlonuclides or Concern. 

MoundP. 
Draft IR 

-- - ----- --

External Soil to Soil to 
SF Plant Plant Transfer Transfer 

Inhalation (rlsklyr Uptake Uptake Coeff. for Coeff. for 
Oral SF SF per pCilg (Bv Dry) (Bv Wet) Milk (FM) Beef(F8 ) 

RADIONUCLIDE CASRN (risklpCi) (risklpCI) soil) (unitless) (unitless) (day/kg) (day/kg) 

Actinium-227+0 014952-40-0 6.3E-IO 7.9E-08 6.0E-07. 2 6E-OI• 5.1E-02• 3.4E-03• 4.6E~2• 

Americium-241 014596-10-2 3.3E-10 3.9E-08 4.6E-09 4.0E-03" I OE-03" J 5E-061 4.0E-051 

Bismuth-207 013982-38-2 5.1E-12 9.4E-12 .5.5E-06 1.4E·Oim 3.5E-02m 5.0E-04m 4.0E-04m 

Cesium-137+0 010045-97-3 . 12E-11 1.9E-II 2.1E-06 2 OE-01• 4.0E-02• 8.4E-OJ• 5.1E-02• 

Cobalt-60 010198-40-0 1.9E-II 6.9E-11 9.8E-06 4 OE-01" lOE-02" _7~0E-051 I OE-04' 

Plutonium-238 013981-16-3_ lOE-10 2.7E-08 J.9E-11 I OE-03" 5.0E-04" UE-061 I 8E-051 

Plutonium-239 015117-48-3 3.2E-10 2.8E-08 1.3E-11 I.OE-03" 5.0E-04" I.IE-061 1.8E-051 

Plutonium-240 014119-33-6 3.2E-10 2.8E-08 1.9E-II 1.0E-03" 5.0E-04" I.IE-061 I.RE-051 

Radium-226+0 013982-63-3 3.0E-10 2.8E-09 6.7E-06 4.5E-OI• UJi-02• J.OE-03• 1.2E-02• 

Strontium-90+0 _ 0 I 0098-97~- 5.6E-11 6.9E-II 0 OE+OO 4.0E+OO• 3.0E-OJ• 2.8E-03• 9.0E-03• 

· Thorium-228+0 014274-82-9 2.3E-IO 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 4 4E-11 I OE-03" 5.0E-04" 5.0E-06" _I.OE-{}_4" 

Trumum-232 007440-29-1 J.JE-11 1.9E-08 2 OE-11 I OE-03" 5.0E-04" 5.0E-06" I OE-{}_4" 

• Tri1Lum 010028-11-8 7.2E-14 9.6E-14 0 OE+OO O.OE+oom O.OE+Oom 1.5E-02• 0 OE+Oom 

Uranium-233 013968-55-3 4.5E-11 1.4E-08 3.5E-11 J OE-02" 2.0_E-03" A.OE-041 3.4E-04' 

Uranium-234 013966-29~ 4.4E-11 I 4E-08 2.1E-11 J.OE-02" 2 OE-03" 4.0E-04' 3.4E-041 

Uranium-235+0 015117-96-l 4.7E-11 1.3E-08 2.7E..07 I.IE-02• 2.5E-03• 4.1E-04• 4 4E-04• 

I lr:minm-?111+0 007 440-61-1 62E-ll L2E-08 _5_3E-08 IIF-02• ? 6F-01+ 4 IF-04+ 4 '\F.04+ 
Value can be referenced in lntemationalAtomic Energy Agency (IAEA). 1982. Generic Models Parameters for Assessing the Environmental 
Transfer ofRadionuclidesfrom Rountine Releases: Exposures ofCritical Groups. 

mvalue can be referenced in Strenge, O.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 Radionuc/ides to the Atmo~phere. Bethesda, Maryland. 

• Additive value from individual chain members 

Risk-Based.eline Values Report 
1995 

I 

I 
I 
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Table 3. Radioactive Decay Chains Included in HEAST (1994) • 

• 

• 

• 
Mound Plant 
Craft (Rev. 2) 

Principal 1Udionuclide1 

Half-life 
Nuclide (yr} 

Ac-227+0 22 

Ag-l08m+O t27 

Ag-llOm+O 0.7 

Am-243+0 7.4 X lal 

Cc-144+0 0.8 

Cs-t37+0 30 

Np-237+0 2.1 X to' 

Pb-210+0 22 

Pu-24t+O 14 

Pu-244+0 8.3 X 107 

Ra-226+0 t.6 X tal 

R.a-228+0 8 

Ru-106+0 t 

Sl>-125+0 3 

Associaxed Decay Chainb 

[Tb-227 (98.6%, 19 d)} 
Fr-223 (1.4,., 22 min) 
R.a-223 (lt d) 
Rn-219 (4 s) 
Po-215 (2 ms) 
Pb-211 (36 min) 
Bi-2tt (2 min) 
[TI-207 (99.7%. 5 mill) 
Po-211 (0.3%. 0.5 s)) 

.4 

Ag-108 (9,., 2 min) 

-
Ag-110 (1 ,.. 25 s) 

Np-239 (2 d) 

[Pr-144 (9,.. 17 min} 
Pr-144m (2%, 7 min)} 

B.a-t37m (95,., 3 min) 

Pa-233 (27 d) 

Bi-210 (S d) 
Po-210 (138 d) 

(Am-241 ( -100,., 432 )') 
U-237 (7 d)}' 

U-240 ( -tOOS, t4 h) 
Np-240 

Rn-222 (4 d) 
Po-2t8 (3 min) . 
Pb-214 ( -100S, 27 min) 
Bi-214 (20 min) 
Po-214 ( -100S, t min) 

Ac-228 (6 h) 

Rh-t06 (30 S) 

Te-l 25m (23,., 58 d) 

Risk-Based Guideline Values Report 
May 1995 

Terminal Nuclide or 
Ra.dioauclide' 

Half-life 
Nuclide (yr) 

Pb-207 • 

Pd-108 (91 %) -.. 
[Cd-108 (98%) • 
Pd-108 (2%)} • 
Cd-110 (99%) • 
[Cd-110 ---(99.7%) •• 
Pd-110 (0.3%) 

Pu-239 2.4 X ur 
Nd-144 • 

Ba-137 • 
U-233 1.6 X 

10S 

Pb-206 • 

Np-237 2.1 X 

to' 

Pu-240 6.5 X 

tal 

Pb-210 22 

Tb-228 2 

Pd-106 • 
Te-125 • 
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Table 3. (continued) 
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TcrmiDal Nuclide or 
Prlncipal Radlonuclide1 Radloauclldec · 

Half-life Half-life 
Nuclide (yr) Associated Decay. OWnb Nuclide (yr) 

Sr-90+0 29 Y-90 (64 h) Zr-90 •• 
Th-228+0 2 Ra-224 (4 d) Pb-208 • 

Rn-220 (56 s) 
Po-216 (0.2 s) 
Pb-212 11 h) 
Bi-212 (61 min) 
[Po-212 (64~. 0.3 1£1) 
n-208 (36~. 3 min>J 

Th-229+0 7.3 lt tol Ra-225 (U d) Bi-209 • 
Ac-225 (10 d) 
Fr-221 (S min) 
At-217 (32 ms) 
Bi-213 (46 min) 
[Po-213 (98~. 4 1£1) 
n-209 <2~. 2 min>J 
Pd-209 (3 h) 

U-235+0 7.0 lt 1o' Th-231 (26 h) Pa-231 3.4 :It 

10" 

U-238+0 4.5 x 109 Th-234 (24 d) U-234 2.4 :It 

(Pa-234m (99.8~. 1 min) lo' 
Pa-234 (0.2~. 7 h)] 

• Radioauclidcs with half-lives grcatcr than six moolhs. •+O• designates principal radioouclidc:s with 
asccxi••ed decay chains. 

• The cb.ain of decay products of a principal radioouclidc cxt.coding to (but not including) the acct principal 
radioauclidc or a stable r•dicnuclidc. Halt-lives ~ givc:o in par=thcscs. Branches ~ indic.atcd by 
sqLW'C brackets with braochin& ratios in paremhcscs. 

c The prizx:ipal radioouclidc or stable nuclide lha1 tcnnina1c:s an associated decay chAin. Stable nuclides are 
indica.tcd by au a.stcrW: (•) in place of a half'-litc. 

• A hyphen indicates that tbc:R arc DO associated decay products. 
• The brmching decay for Pu-241 and Cm-243 involves multiple principal radioouclidcs and U30Ciated 

radionuclidc:s. 

• Table adapted from: C. Yu. ct a1. (1994), ~ual for Implcmc:nting Residual Radioactive Materials 
GuidcliDc:s Using RESRAD, Vcnion S.o: ArgoDDC National Labontcry. 
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3.3 DESCRIPI10N 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 
RID. 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 smalr 
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 Fanner (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 
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Table 4. Exposure Scenarios and Pathways for Future Land Use. 

------

EXPOSURE SCENARIO 

EXPOSURE PATHW AV B~ldenlial B~reatlonnl • Sybsi:;t~nce Farme[ ~nn~tructinn a,o ~2mmercinl 

Soil 

Ingestion • • • • • 
Inhalation of fugitive dusts • • • • • 
External radiation exposure • • • • • 
Groundwater 

Ingestion • • • • 
Inhalation of vapors (showering) • • • 
Dermal contact (showering) • • • 
Surface Water 

Ingestion (wading) • 
Dermal contact (wading) • • 
Food b 

Ingestion (homegrown produce) • 
Ingestion (beet) • 
Ingestion (dairy products) • 

• Exposure pathway for soil for this receptor population also includes exposure to sediment in surface water bodies. 

b Indirect ingestion of contaminants present in soil via ingestion of produce, beef, or dairy products grown on the property. 

c Occupational exposure to surface water is conservatively estimated by the recreational scenario. 

Mound Plant 

Draft(R. 
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Constructign 
orr-site 

• 
• 
• 

• 16 



• 

• 

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 
(lliter) 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 oil Mound property. These construction 
activities would require worker exposure to residual soil and subsurface soil contamination. This scena-rio 
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 off-site 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, site
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 Appenc!Lx 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 . 

Mound Plant Risk-Based Guideline Values Report 



In deve1oping GVs, target risks fer chemiclls and radionuciides of conc~rn 3Ie identified. Risks are 
usu:llly expressed as a probabiiity or· Jdverse effects associated wit:.:1 exposur~ ro conraminar..t3. For 
c:!.rcinogens, these probabilities are expressed as excess CJJ1cer incidence over :1 human life::. -~:e, 
which is the probability of an individual having one case of cancer ::~bove the normal backgr.-.:•Jnd 
cJ.ru::er r:Jte observed in the gener:ll population. For this study, concentrJtions are calculated 
corresponding to incremental lifetime cancer risks of 10"', to·~, and 10·6

, which are within r.n-:; EP.\ 
target risk range of 10""' to 1Q-6. A cancer risk of 104 to 1~ indicates a probability of one ~.::ance irr 
10,000 to one chance in 1,000,000, respectively, of an individual developing cancer (Ham:-:1onds et 
:J.L 1992). For noncarcinogenic effects, a concentration is calculated that corresponds to .:: Hazard 
Index of 1, which is the level of exposure to a chemical from signiiicanr exposure parJr.· .:.ys in a 
given medium for the human population, including sensitive subpopulations, that are likdy 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- Pan B (EPA 1991a). As stated above, 
cle:mup GV equations cannot combine exposures to contaminants from different environmental media 
as c:m the forward risk equations; therefore, exposure scenarios are addressed separately for these 
presenrations. Figure 2 gives an example of the exposure equations and parameters used in the 
CJicu!ation of GVs in this report. A sample calculation of the GV for the chemical carcinogen, 
be~ene, is also presented in Figme 2. The equations and parameters used to calculate GVs for the 
various exposure scenarios applic::oie to Lrte Mound Plant are presented in Appendix A. The 
c:1lcul.:.!ted GVs for the ingestion [Eq. (1)], dermal [Eq. (2)], and inhalation [Eq. (3)] routes of 
exposure are represented by the cont::~minant concentration in that particular media of concern (e.g., 
CW1 ~c;.. CW DER• CW1:-:H). Tne equations include calculationS of total contaminant concentrations 
[CWToTAL- Eq. (4)] for a given medium and are based on the identified exposure pathways and 
associated parameters. 

EPA standard default equations do not 2ddress pathways such as piant and animal uptake of 
conr.anll.IL1Ilts from soil with subsequent human ingestion (agricultural exposure). These equations 
\~'.::re derived from other sources Li-J2.t are identified in Appendix A. \Vhe::-e default values are given in 
.!01GS- Part B (EPA 1991a) for a constant ingestion rate, GVs are c1lcui:ned for chronic effects only. 
B~cause of the differences in skin sun·ace areas for children and adults, both chronic and subchronic 
effects ::..re evaluated for dermal water contact calculations. Revision 2 incorporates many changes in 
.1:,ruid:Lnce that have occurred since rhe initial release of this document. The RAGS- Part B (EPA 
1991 a) does not address dermal contact with soil as a significant pathway. ?\Juch uncertainty exists in 
det=rmining the toxicology values and :1bsorption factors used in the evaluation of this pathway and 
this is generally expressed in the ur:cenaimy section of a baseline risk assessment. In this document, 
th~ uncertain.ty precludes an evaiu::rion of the pathway. 

In general, standard def2ult exposure equarions and parameters used to cJlculare GVs for 
radionuclides are similar in structure and function to L'lose equations and parameters used for 
nonradioactive chemical carcinogens. Tne following are some arec.s in ·.vhich GV equations and 
assumptions for radionuclides differ from those used for chemical contaminants: (1) units are in pCi/g 
and pCUlirer rather than mg/g or :ngfliter; (2) only carcinogenic effects are considered for 
r::dicnucl!des because EPA cl<lssi~!::s :.:il r::dionuciides as human c2.rcinoge:1s based on their property 
of .::;n!rring ionizing radiation and 0:1 u~e extensive \:.:eight of epider:1ioiogic:1fevidence of radiation
ir:d:.:c~d c::.ncer i;1 humar..s; ar:d (3) S:Fs are used tJm are best estim3tes of th-e age-averaged, lifetime 
:::~;::.::;:; tot21 cancer risk per unit c:r:::. r::L]icr:uc:lide tO gamma-emitti:-:g r::d!onuc!ides. The equation 
pr~:;emd in Appendix A of this re:;urt for u1e calculation of GVs 1.-or external radiation exposure to 

soil Jir"fers slightly from the ones [cq. (! i) or Eq. (13)] presente(~ in Ch::pter 4 (pp. 37 and 39) of 
1"'?rlGS- Part B (1991a). These equations use the p:1rameters D (depth or· radionuclides in soil) and 
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Residential - Groundwater Exposure Pathway <Chemical - Carcinogens): 

Ingestion: (1) 

(TR) (BW.J (A7) (365 daystYI) 
CWm = (SF,) (JR.) (Ef) (E~ 

Dennal: (2) 

(TR) (BW.J (BWc) (A7) (365 days/YI) 
CWDERM = (SF,) (Pq (Cf) (Ef) (E7) [(SA.J (ED.J (BWc) + (SAc) (EDc) (BW.J] 

Inhalation: (3) 

(TR) (BW.J (A7) (365 daysfYI) 
CWINH = ~-::--~~~~=~...,...,...-~~ 

(SF) (I<) (IR.J (Ef) (E~ (Tf) 

Ingestion + Dermal + Inhalation: (4) 

CW • (TR) (BW.J (BWc) (A7) (365 dsystyi'J 
JDTAL (EF) I(BW~(SF.J(IR..)(E~ + (SF.J(PC)(CF)(E7) [(SA.J(ED.J(BW~ + (SAc)(ED~(BW.J) + (BWc)(SFW<)(IR)(E~ (TF)] 

Parameters: Definitions and Units: . 

CWINO Contaminant COncentration in Water (ingestion) (mg/f) 
CWDB Contaminant concentration in water (dermal) (mg/t) 
cw,NH Contaminant concentration in water (inhalation) (mg/t) 
CWyarAJ.. Total contaminant concentration in water (mg/f) 
TR Target excess individual lifetime cancer risk (unitless) 
SF. Oral cancer slope factor (mglkg-day)"1 

SF;· Inhalation cmccr slope !Ktor (mg/kg-day)"1 

IR., Daily watu ingestion rate (t/day) 
PC Permeability constant (cmlhr) 
CF Conversion factor (t/1000 cm3) 

SAA Skin surface available for contact with water (Adult) (em~ 
SAc Skin surface available for contact with water (Child) (cm2) 

K Volatilization factor ( t 1m3) 

IR. Daily inhalation rate (m3/day) 
ET Exposure time (hr/day) 
EF Exposure frequency (days/yr) 
BWA Body weight (7-31 yrs) (kg) 
BWc Body weight (1-6 yrs) (kg) 
ED Exposure duration (yrs) 
EDA Exposure duration (7-31 yrs) (yrs) 
EDc Exposure duration (1-6 yrs) (yrs) 
AT Averaging time (yrs) 
TF Time fraction spent in house 

Figure 2. Example Guideline Value Calculations. 
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Default Values: 

Calculated Value 
Calculated Value 
Calculated Value 
Calculated Value 
(1 X 10-6- 1 X 10-4) 
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 
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Residential - Groundwater Exposure Pathway <Chemical - Carcinogens/Sample Calculation of the GV for Benzene): 

Ingestion: (1) 

CW. • (1 x 10j (70 kr!J (10 )'IS) (365 dsysfYt) 
INQ · (2.9 x 10·2 m{ikg-dsy-1) (2 1/dstJ (350 dsysfYt) (30 yts) 

CW,NG • 2.9 X 10"1 mg/t 

Dermal: (2) 

cw. .. (1 x 10j (70 kdJ (15 kf!J (70 yrs) (365 dsys/yt) 
DERU (2.9 x 10·2 mgkg-dsy-1) (2.1 x 10·2 cniht) (1/1000 tJems-, (350 days/yt) (0.167 htfdatJ [(19400 em~ (24 ~ (15 kfh + (7280 em~ (6 yrs) (70 kfh) 

CWD£R .. 7.5 X 10° mgff 

Inhalation: (3) 

CWINH .. (1 X 10~) (70 kf!J (10 yrs) {365 daysfrtJ . 
(2.9 x 10"2 mg/kg-day-1) (0.0005 x 1000 f/m 3) (20 m3/datJ (350 days/yt) (30 yrs) (15/24) 

CWINH = 9.4 x 10·2 mgft 

Ingestion + Dermal + Inhalation: (4) 

cw = (1 x 10~) (70) (15) (350) (365 daysfYI) 
TOTAL (350) ((15)(2.9 X 10-~(2)(30) + (2.9 X 10-~(2.1 X 10-~(1/1000}(0.167) ((19400)(24)(16) + (7280)(6)(70)) + (15)(2.9 X 10-~(0.0005 X 1000)(20)(30)(16/24)) 

F1gure 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 (SFJ 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 ldi 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 RifFS 
Operable Unit 9 Sitewide Work Plan (DOE 1992a), the RifFS Operable Unit 9 Sitewide Preliminary 
Baseline Risk Assessment (DOE 1992b), and the Draft Work Plan for Environmental Studies in the 
Vicinity ojthe 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 RifFS {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 w111 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 RifFS is conducted. This approach reduces the 
PRG development steps of RifFS 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) thBt can he used as 3 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 R1 or during various phases of site characterization 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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Figure 3. EPA Methodology for Development of Risk-Based PRGs • 
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Review of data collected 
in Mound Operable Unit 9 

Site-Wide Investigation Reports 

t 
Identify Site-Specific 

Media and Contaminants 
of Concern 

t 
Identify Appropriate 

Current and Future Land 
Use for the Mound Site 

~ 
Identify Site-Specific 
Exposure Pathways, 

Parameters, and Equations 

• Identify Toxicity Values 
for all Contaminants of 

Concern at the Mound Site 

+ 
Select Target Risk 

Levels for all Contaminants 
of Concern at the Mound Site 

+ 
Calculate Risk-Based 

Guideline Values 

Figure 4. Sitewide Guideline Value Methodology. 
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• •• • Table 1.1.1 

Residential -Soil Exposure Pathway (Chemical- Carcinogens) 

CSING = 
(TR) (BWc) (BW...c) (A1) (365 days/yr) 

(EF) (SF0 ) (CF) [(IR.roud (ED c) (BW...c) + (IRsoilA.) (ED ...c) (BWc)] 

(TR) (BW...c) (A7) (365 days/yr) 
CSINH = ""'---_;:;.::;___;_....;._ ___ _ 

(EF) (SF1) (ED) (/R4;,) ( Jp + P!F) 

. (TR) (BWc) (BW...c) (A1) (365 days/yr) 
csror~=------------------__;_....;._~--_;;.:;_--------------------------

(EF) ((SF
0

) (CF) [(IR.roud (EDc) (BW...c) + (IRsoUA.) (EDA) (BWc)} + (SF1) (IRair) {__!_ + -
1-) (ED) (BWc)] 
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• • Table ·t.t.l 

Residential - Soil Exposure Pathway (Chemical - Carcinogens) 

CSJNG = 
(TR) (BWc) (BWA) (A1) (365 days/yr) 

(EF) (SF,) (CF) [(IR,ond (EDc) (BWA) + (IRsoiiA) (EDA) (BWc)] 

(TR) (BWA) (A1) (365 days/yr) CSINH = .;._· ___ :;.;;.___ _____ _ 

(EF) (SF1) (ED) (IR~lr) ( ~ + P~F) 

(TR) (BWc) (BWA) (A1) (365 days/yr) 
csrorAL = . 

(EF) [(SF,) (CF) [(IR,oud (EDc) (BWA) + (IRsoilA) (EDA} (BWc)] + (SF1) (IRair) (VF
1 

+ -
1
-) (ED) (BWc)] 
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Table 1.1.1 Residential (Chemical - Carcinogens) 
Exposure variable explanations for the soil exposure pathway 

Variable Definition Value Used 

CSINO Contaminant Concentration · mg/kg 
in Soil Qngestion) 

CSINH Contaminant Concentration mg/kg 
in Soil On.halation) 

CSTOTAL Total Contaminant Concentration mg/kg 
in Soil for all Exposure Pathways 

TR Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X JO"' 

1 X J0·4 

(Unitless) 

BWc Body Weight (1 - 6 yrs) 15 kg 

BWA Body Weight (7 - 31 yrs) 70 kg 

AT Averaging Time 70 yrs 

SFO Oral Cancer Chemical-specific 
Slope Factor (mg/kg-day)·' 

SFI Inhalation Cancer Chemical-specific 
Slope Factor (mg/kg-day)·• 

CF Conversion Factor 10-cs kg/mg 

JRooiiC Soil Ingestion Rate (l - 6 yrs) 200 mg/day 

IR.oitA Soil Ingestion Rate (7 - 31 yrs) 100 mg/day 

Inhalation Rate . ____ IRair_ _ _ l_ ____ -----

20m3/day 

Mound Plant 
Draft (Rev. 2) 

• 
Risk-Based Guideline Values Report - Appendix A 

May, 1995 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

2 

• 



• • • 
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 Chern ical-speci fie OSWER Directive 9285.7-0IB, 
Volatilization Factor (m1/kg) revision 

PEF Particulate Emission Factor 4.28 x 109 m1/kg OSWER Directive 9285.7-0IB, 
revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 
= 

1 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 1.1.2 

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

(THI) (BWc) (BWA) (A1) (365 days/yr) 
CSJNG(C/Jronic) = 1 . 

(EF) (CF) ( ) [(/Rsoud (EDc) (BWA) + (/RsoiiA) (EDA) (BWc)] 
RfDoc 

(THI) (BWA) (A1) (365 days/yr) 
cs =--------~-------------JNH(Cirronic) 1 1 1 

(EF) ( nn-. ) (IRa;,) ( VF + PEF) (ED) 

(THI) (BW c) (BWA) (A 1) (365 days/yr) 
CSTOTAL(Chronic) = 

(EF) [( £ ) (CF) [(!Rsoild (EDc) (BWA) + (/RsoiiA) (EDA) (BWc)] + ( £ ) (IRa;,) (-£ + -£-) (ED) (BWc)] 
RfDoc . RfD;c VF PEF 

Mound Plan& 
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Table 1.1~2 

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

Mound Plant 
Draft (Rev. 2) 

CSTOTAL(Subcl~ronic) = CSING(Subchronic) = 
(THl) (BWc) (365 days/yr) 

1 
(EF) (CF) ( ... ""' ) (IRsoud 

oSC 
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s 



~ 

-----

Table 1.1.2 Residential (Chemical • Noncnrcinogens) 
Exposure variable explanations ror the soli exposure pathway 

Variable 

CSINO(Oumlc) 

CSINH(Oumlc) 

CSJNO(Subchroalc) 

CSTOTAL(Cbronic) 

CSTOT AL(Subchronlc) 

THI 

BWc 

BWA 

AT 

RfDoe 

I 
RfDoSc 

RfD;c 

CF 
-~--

Mound Plant 
Draft (Rev. 2) 

• 
-

Definition Value Used 

Contaminant Concentration in Soil mg/kg 
(Ingestion) for Chronic Exposure 

Contaminant Concentration in Soil mg/kg 
(Inhalation) for Chronic Exposure 

Contaminant Concentration in Soil mg/kg 
(Ingestion) for Subchronic Exposure 

Total Contaminant Concentration mg/kg 
in Soil for Chronic Exposure 

Total Contaminant Concentration mg/kg 
in Soil for Subchronic Exposure 

Target Hazard Index 1 
(Unitless) 

Body Weight (l - 6 yrs) 15 kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time Equal to ED 

Chronic Oral Chemical-specific 
Reference Dose (mg/kg-day) 

Subchronic Oral Chemical-specific 
Reference Dose (mg/kg-day) 

Chronic Inhalation Chemical-specific 
Reference Dose (mg/kg-day) 

Conversion Factor t0·6 kg/mg 
L__________ ------

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

• 

Explanation/Source I 

Calculated Guideline 
. Values (GVs) 1 

I 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/l-89/002 

6 

• /-



-- I ·' 

• • 
Table 1.1.2 Residential (Chemical - Noncarcinogens) 

Exposure variable explanations for the soil exposure pathway 

''-
Variable Definition Value Used Explanation/Source 

JRsoiiC Soil Ingestion Rate (t - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 

JRsoiiA Soil Ingestion Rate (7 :.. 3 t yrs) tOO mg/day OSWER Directive 9285.6-03 

IR.;, Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chern ical-specific OSWER Directive 9285.7-0tB, 
Volatilization Factor (m3/kg) revision 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-0lB, 
revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA · Exposure Duration 24 yrs OSWER Directive 9285.6-03 

1 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 Values Report -Appendix A 
May, 199S 7 



Table 1.1.3 

Residential - Soil Exposure Pathway (Radionuclides) 

CSWTAL = 

Mound Plant 
Drart (Rev. 2) 

• 

CS = (TR) 
lNG (SF

0
) (CF1) (EF) [(IR

10
ilc} (ED c) + (/Rso;u) (ED A)] 

CSINH = (TR) 
1 1 

(SF1) (CF2) (EF) (ED) (/Rair) ( VF + PEF) 

CSEX = (TR) 
(SF.,) (ED) (1-S.,) (T.,) 

(TR) 

(SF0 ) (CF1) (EF) [(/Rsoilc} (ED c) + (/RsoilA) (ED A)] + (SF1) (CF2) (EF) (ED) (IR
0

;,) ( ~ + P~F) + (SF.,) (ED) (1-S.,} (T.,) 

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

•• 
8 

t 



• • 
----- -~-

Table 1.1.3 Residential (Radionuclides) ' 

Mound Plant 
Draft (Rev. 2) 

Exposure variable explanations for the soil exposure pathway 

Variable 

CSINO 

CSINH 

csi!X 

CSTOTAL 

TR 

ED 

EDc 

EDA 

SFO 

SF1 

SF. 

CFt 

CF2 
---------~ -----

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

Total Radionuclide Concentration pCi/g 
in Soil for all Exposure Pathways 

Target Excess Individual I X 10-6 
Lifetime Cancer Risk 1 x 1o·s 

1 x w·• 
(Unitless) 

Exposure Duration 30 yrs 

Exposure Duration 6 yrs 

Exposure Duration 24 yrs 

Oral Cancer Radionuclide-specific 
Slope Factor · (risk/pCi) 

Inhalation Cancer Rad ionucl ide-specific 
Slope Factor (risk/pCi) 

External Exposure Cancer Radionuclide-specific 
Slope Factor (risk/yr per pCi/g) 

Conversion Factor 1 10·3 g/mg 

Conversion Factor 2 103 g/kg 

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

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.7-0lB 

9 



--- ----- - ----

Table 1.1.3 Residential (Radlonuclides) 
Exposure variable explanations for the soil exposure pathway 

' 
Variable Definition Value Used 

EF Exposure Frequency 350 days/yr 

IR...uc Soil Ingestion Rate (1 - 6 yrs) 200 mg/day 

IR...;IA Soil Ingestion Rate (7 - 31 yrs) 100 mg/day 

IR..~r Inhalation Rate 20m3/day 
! 

VF Soil-to-Air Rad ionucl ide-specific 
Volatilization Factor (m3/kg) 

I 

i 

4.28 x 109 m3/kg PEF Particulate Emission Factor 

s. Gamma Shielding Factor 0.2 
(Unitless) 

T. Gamma Exposure Time Factor• 9/24 
(Unitless) 

1 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, 199S 

• 

Explanation/Source 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB, 
revision 

OSWER Directive 9285.7-0lB, 
revision 

OSWER Directive 9285.7-0lB 

EPA/600/8-89/403 
(time spent outside of home) 

10 

• 



• • 
Table 1.2.1 

Residential -Groundwater Exposure Pathway (Chemical- Carcinogens) 

Mound Plant 
Drart (Rev. 2) 

(TR) (BW.A) (A1) (365 days/yr) 
ewiNG=---------

(jiJ7o) (/Rwa"r) (1!17} (J!L)) 

CW =-----(_TR_)_(_B_W~.A)_(_B_W~d_(_A_1)_(3_65_d_~_~_/yr~) ____ __ 
DER (j1J70) (PC) (CJ7) (1!17) (1!1) [(SA .A) (l!D .A) (BWd + (SAd (l!Dd (BW.A)] 

CW = _(_TR_)_(B_W_A_) _(A_1)_(3_65_d_~_~!y_r)_ 
INH (jiJ7i) (K) (/Rair) (1!17) (l!D) (TJ7) 

CIV • (TR) (BW,.) (BJI'c) (A1) (36S days/yr) 
ror..u. -:-::( E::-::F)::-:-:-1 ( 8~1-::-V c-:-) -:-( S::-::'F:-:-

0
)-:(::::IR:--..,-,.,-=--) -:-::( E::-::D7) -+ -:-( S:-:'F:-:-

0
)-:(:::-PC)=--:(-=:CF)=--:( E7)=~( (:::SA-7,.7) -:-( E::::-:D:-,.:-) -:-::( B:'::IV:='-c):--+---:::(SA:-:c-:-)-:(-:::ED:::-c-:-) -::(B=JI'::-,.:-:) )-+-:( 8-:::W::-:c-:-) -:-( S=:'F::-,) -:-( K):::-:(:-::IR:-• .,-:-) -::( E=:D:-:-)-::(TF)=):-

Risk-Based Guideline Values Report - Appendix A 
May, 199S 

• 

11 



----

Table 1.2.1 

Variable 

cw,Na 

CWDEil 

CWINII 

CWTOTAL 

' 

TR 

SFO 

SF1 

IR,..,c, 

IR,1, 

K 

SAc 

SAA 

Mound Plant 
Draft (Rev. 2) 

• 

Residential (Chemical - Carcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition 

Contaminant Concentration 
in Water (Ingestion) 

Contaminant Concentration 
in Water (Dermal) 

Contaminant Concentration 
in Water (Inhalation) 

Total Contaminant 
Concentratio.n in Water 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Daily Water Ingestion Rate 

Daily Inhalation Rate 

Volatilization Factor 

Skin Surface Area 
Available for Contact- Child 

Skin Surface Area 
Available for Contact- Adult 

Value Used 

mg/t 

mglt 

mg/t 

mglt 

1 X 10-6 
1 X 10"5 

1 X 10"4 

(Unit less) 

Chemical-specific 
(mg/kg-day)"1 

Chemical-specific 
(mg/kg-day)·1 

2.0 t/day 

20 m1/day 

0.0005 X 1000 t 1m3 · 

7,280 cm2 

19,400 cm1 

Risk-Dased Guideline Values Report • Appendix A 
May, 1995 

•• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

i 

' 
OSWER Directive 9285.7-01B I 

IRIS, HEAST 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-01B 

Whole body (age 3 to 6) 
50th percentile EPA/600/8-89/043 

Whole body EPA/600/8-89/043 

12 

• 



• • 
Table 1.2.1 Residential (Chemical • Carcinogens) 

Exposure variuhle explanations for the groundwater exposure pathway. 

Variable Definition Value Used 

PC Permeability Constant Chemical-specific 
(cmlhr) 

CF Conversion Factor 1 t/1000 cm3 

. 
ET Exposure Time 0.167 hours/day 

EF Exposure Frequepcy .. 350 days/yr 

ED Exposure Duration 30 yrs 

EDc Exposure Duration (1-6 yrs) 6 yrs 

EDA Exposure Duration (7-31 yrs) 24 yrs 

BWc Body Weight (1-6 yrs) I 15 kg 

BWA Body Weight (7-31 yrs) 70 kg 

AT Averaging Time 70 yrs 

TF Time Fraction Spent in House 15/24 

1 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 

• 
Explanation/Source 

Literature 

EPA/540/1-89/002 

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

EPA/600/8-89/043 

13 



Table 1.2.2 

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

(THI) (BW ... ) (365 days/yr) 
C~NG(Chnmic) = 

(/Rwater) (EF) (-... -) 
RfDoc 

W _ (THI) (BWc) (A1) (365 days/yr) (BWA) 
C DER(Ciuonlc) - 1 . 

(PC) (CF) (E1) (EF) (--) [(SAc) (EDc) (BWA) + (SA ... ) (ED ... ) (BWc)] 
RfDoc 

C _ (THI) (BWA) (365 days/yr) 
WINH(Chronic) - 1 

• 

(K) (IRa;,) (EF) (TF) (-) 
RfD;c 

(1111) (BIYc) (BW,) (36S days/yr) (A1) 
QYWT~(~)a------------------------------~~~~~~--~~~~-----------------------------

(EF) ((IR_,..) (-1-) (BIYc) (ED) + (PC) (CF) (E1) (-1-) ((SAc) (ED c) (BIY,) + (SA_.) (ED_.) (BWc)J + (ED) (K) (JR.,) (--1-) (BWc) (1F)) 

Mound Planl 
Drafl (Rev. 2) 

• 

RJD oe RJD oe RJD IC 

Risk-Based Guideline Values Reporl- Appendix A 
May, 199S 

• 
14 
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• • 
Table 1.2.2 (Cont.) 

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

Mound Plant 
Ora£1 (1\ev. 2) 

(THI) (BWc) (365 days/yr) 

CWroTAL(......._"l = CWDER<.......,..•l • (PC) (CF) (E1) (EF) (R~.s) (SAc)] 

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

• 

IS 



Table 1.2.l 

Variable 

CWINO 
(Cbrooic) 

CWINH 
(Chronic) 

CWDER 
(Cbronlo) 

CWDER 
(Subcbronlc) 

CWTOTAL 
(Cbronio) 

CWTOTAL 
(SubchrGIIIc) 

'THI 

IR....~cr 

EF 

K 

IR.ir 

RfDiC 

Mound Plant 
Draft (Rev. 2) 

• 

. 

. 
Residential (Chemical - Ndnenrcinogens) 
Exposure variable explanotldns for the groundwater exposure pathway • 

Definition Value Used 

Contaminant Concentration in Water mg/t 
(Ingestion) for Chronic Exposute 

Contaminant Concentration in Water mglt 
(Inhalation) for Chronic Exposure 

Contaminant Concentration in Water mg/t 
(Dertnal) for Chronic Exposure 

Contaminant Concentration in Water mglt 
(Derinal) for Subchronic Exposure 

Total Contaminant Concentratlort mg/t 
irt Water for Chronic Exposurb 

Total Contaminant Concentration mg/t 
in Water for Subchronic Exposure 

Target Hazard Index 1 
(Unitless) 

Daily Water Ingestion Rate 2.0 t/day 

Exposure Frequency 350 days/yr 

Volatilization Factor 0.0005 X 1000 t /m3 

Daily Inhalation Rate 20m3/day 

Chronic Inhalation Reference Dose Chemical specific 
(mg/kg-day) 

Risk-Dased Guideline Values Reporl -Appendix A 
May, 199S 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

IRIS, HEAST 

I 

' 

16 
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• 
Table 1.2.2 

Variable 

PC 

CF 

ET 

ED 

EDA 

EDc 

RIDoe 

RIDoSc 

,sAc 

SAA 

TF 

BWc 

BWA 

Mound Plant 
Draft (Rev. 2) 

• -------

Residential (Chemical • Noncnrcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition 

Permeability Constant 

Conversion Factor 

Exposure Time 

Exposure Duration 

Exposure Duration Adult 

Exposure Duration Child 

Chronic Oral 
Reference Dose 

Subchronic Oral 
Reference Dose 

Skin Surface Area 
Available for Contact (1-6 yrs) 

Skin Surface Area 
Available for Contact (7-31 yrs) 

Time Fraction Spent in House 

Body Weight (1-6 yrs) 

Body Weight (7-31 yrs) 

Value Used 

Chemical-specific 
(cm/hr) 

1 t/1000 cm3 

0.167 hr/day 

30 years 

24 years 

6 years 

Chemical-specific 
(mg/kg-day) 

Chemical-specific 
(mg/kg-day) 

7,280 cm2 

19,400 cm2 

15/24 

15 kg 

70 kg 

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

• 
I 
I 

Explanation/Source 

Literature 

EPA/540/1-89/002 

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
! 

OSWER Directive 9285.6-03 
C> 

IRIS, HEAST 

IRIS, HEAST 

Whole body (age 3 - 6 yrs) 
EPA/600/8-89/043 

Whole body 
EPA/600/8-89/043 

EPA 600/8-89/043 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

17 



Table 1.2.2 Residential (Chemical - Noncarclnogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Definition Value Used 

AT Averaging Time Equal to ED 

1 The calculated guideline values (GVs} are presented in Appendix B of this report. 

Mound Plant 
Draft (Rev. 2) 

• 
Risk-Based Guide1' 

• 

Explanation/Source 

OSWER Directive 9285.6-03 

• 

..8 



• • 
Table 1.2.3 

Resi4en~ia_l__:_ ~~oundwater Pathway (Radionuclid~~)_ ___ _ 

TR 
CWING = (SFo) (/Rwat,) (EF) (ED) 

For Tritium also add: 

Mound Plant 
Draft (Rev. 2) 

CWINJI71UT = TR 
(SF

1
) (IR,;,) (EF) (ED) (MrorAL) (CF) [(ETs) + (F) (Np) (Nsv) (Vs) 

I "' ~., " ] 

TR 
CWDERMTm = (SF o> (SA) (KPTRIT) (ETs) (EF) (CFz) (ED) 

TR 
CIYror.u.:nuT = (ET) + (F) (N) (N ) (V) 

(EF) (ED) ((SF.) (IR...,,..) + (SF;) (IR.;) (Mror.u.) (CF1) ( s , ,~, .w s ) + (SF 0 ) (SA) (KnHIT) (ET1) (CF2)) 

Risk-Based Guideline Values Report • Appendix A 
May, 199S 

• 

19 



Mound Plant 
Draft (Rev. 2) 

• 

Table 1.2.3 

Variable 

CWJNo 

CWINHTRIT 

CWoERMTRIT 

CWTOTAL 

TR 

SFO 

SFI 

IR...ter 

IR,.ir 

EF 

ED 

Residential (Radlonuclldes) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition Value Used 

Radionuclide Concentration pCi/t 
in Water (Ingestion) 

Tritium Concentration pCi/t 
in Water (Inhalation) 

Tritium Concentration pCi/t 
in Water (Dermal) 

Total Radionuclide Concentration pCi/t 
in Water for all Exposure 
Pathways 

Target Excess Individual l X J0-6 
Lifetime Cancer Risk l X to·S 

1 X J0-4 
(Unitless) 

Oral Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Inhalation Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Daily Water Ingestion Rate 2.0 t/day 

Daily Inhalation Rate 0.83m3/hr 

Exposure Frequency 350 days/yr 

Exposure Duration 30 yrs 

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline ' 

Values (GVs) 1 
I 

I 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

HEAST 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

20 
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• 

Mound Plant 
Drart (Rev. 2) 

Table 1.2.3 

Variable 

MTOTAL 

CF1 

ET5 

F 

Np 

Nsv 

Vs 

>. 

Vu 

SA 

KPfRIT 

• 
Residential (Radionuclldes) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition Value Used 

Airborne Mass Concentration of 66.96 g/m3 

Water in Shower Stall 

Conversion Factor for Mass of 1 t/IOOOg 
Water 

Exposure Time in Shower 0.167 hours/day 

Fraction of Day Spent Inside 15 hours/24 hours 
House 

Number of Household Members 4 
Showering per Day 

Number of Shower Volumes 6 
Expelled into Home per Shower 

Volume of Shower Stall 5 m' 

Functional Air Exchange Rate of 2.76/ hour 
House 

Volume of House (1200 ft2) 272m3 

Skin Surface Area Available for 1.9 m2 

Absorption 

Dermal Permeability Constant for 1.5 X 10-.s m/hour 
Tritium 

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

• 
Explanation/Source 

ORNL Tritium Methodology 

ORNL Tritium Methodology 

EPA Dermal Risk Assessment 
Supplemental Guidance 1992 

EPA/60018·89/043 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

McKone and Bogen, 1992 

Best Professional Judgement 
ORNL Tritium Methodology 

Whole Body 
EPA/600/8·89/043 

Bronaugh et at, 1980 

ll 



Table 1.2.3 Residential (Radlonuclides) 
Exposure variable explanations for.the groundwater exposure pathway. 

Variable Definition Value Used 

CF2 Conversion Factor for Volume 10' t/m3 

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

Mound Planl 
Drafl (Rev. 2) 

• 
Risk-Based Guideline Values Reporl - Appendix A 

May, 199S 

• 

Explanation/Source 

ORNL Tritium Methodology 

22 
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• • 
Table 2.1.1 

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

cs,Na ·= (TR) (BWc) (BWA) (A1) (365 days/yr) 

(EF) (SF0 ) (CF) [(/Rsoilc) (EDc) (BWA) + (IRsoiiA) (EDA) (BWc)] 

(TR) (BWA) (A 1) (365 days/yr) 
CSINII = -----------

(EF) (SF1) (ED) (/R
0

1r) (-1 + _1_) 
JIF PEF 

(TR) (BWc) (BWA) (A1) (365 days/yr) 
CSWT~=------------------------~--~--~~----~-----------------

(EF) [(SF0 ) (CF} [(/Rsoild (ED c) (BWA) + (/RsoilA) (ED A) (BWc)] + (SF1) (/Rair) ( ~ + P!F) (ED) (BWc)] 

Mound Plant 
Draft (Rev. 2) 

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

• 
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Table 2.1.1 

Mound Plant 
Draft (Rev. 2) 

• 

Variable 

CSINO 

CSINH 

CSTOTAL 

TR 

BWc 

BWA 

AT 

SFO 

SF1 

CF 

IRoaiiC 

IR,oitA 

~~~air 

Recreational (Chemical • Carcinogens) 
Exposure V~Jriable explanations for the soil/sediment exposure pathway 

Definition Value Ustd 

Contaminant Concentration mg/kg 
in Soil Ongestion) 

Contaminant Concentration mg/kg 
in Soil (Inhalation) 

Total Contaminant mg/kg 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 X 10-41 
Lifetime Cancer Risk 1 X to·S 

1 X J0-4 
(Unitless) 

Body Weight (1 - 6 yrs) 15 kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time • 70 yrs 

Oral Cancer Chemical-specific 
Slope Factor (mg/kg-day)"1 

Inhalation Cancer Chemical-specific 
Slope Factor (mg/kg-day)-1 

Conversion Factor 10-41 kg/mg 

Soil Ingestion Rate (1 - 6 yrs) 200 mg/day 

Soil Ingestion Rate (7 - 31 yrs) 100 mg/day 

Inhalation Rate . 20m3/day 

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6..()3 

OSWER Directive 9285.6..03 

OSWER Directive 9285.6..03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/1-89/002 

OSWER Directive 9285 .6..03 

OSWER Directive 9285.6..03 

OSWER Directive 9285.6..03 

! 

24 
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• • • 
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 Chern ical-speci fie OSWER Directive 9285.7-0lB, 
Volatilization Factor (m3/kg) revision 

PEF Particulate Emission Factor 4.28 x I 09 m3/kg OSWER Directive 9285.7-0lB, 
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 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 

1 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) 
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Table 2.1.2 

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

(Till) (BWc) (BWA) (A1) (365 days/yr) 
CSING(Chronic) = 1 · 

(EF) (CF) ( ) [(IR$0;1c) (EDc) (BWA) + (IRsoiiA) (EDA) (BWc)] 
RfDoc · 

(Till) (BWA) (A 1) (365 days/yr) cs . = ---------
INII(Civomc) 1 1 1 

(EF) ( nr" ) (IRa;,) ( VF + PEF) (ED) 

(llil) (BW c) (BWA) (A 1) (365 days/yr) 
~S TOTAL(Chronic) = 1 1 1 1 

(EF) [( ) (CF) [(/Rsoild (EDc) (BWA) + (IR$0;/A) (EDA) (BWc)] + ( 1lJ } (/R4;,) (- + -) (ED) (BWc)] 
RJD oc R ;c VF PEF 

Mound Plant 
Draft (Rc:v. 2) 

• 
Risk-Based Guideline: Values Report - Appendix A 

May, 199S 

• 
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• • 
Table 2.1.2 

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

Mound Plant 
Drart (Rev. 2) 

CSTOTAL(Subchronic) = CSJNG(Subchronic) = 
(THI) (BW c) (365 days/yr) 

1 
(EF) (CF) ( ) (/Rsoud 

RfDosc 

Risk-Dased Guideline Values Report - Appendix A 
May, 199S 

• 
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Table 2.1.2 Reereatlonal (Chemical - Nonearclnogens) 

Mound J>lanl 
Draft (Rev. 2) 

• 

' 
Exposure variable extJianations for the soil/sediment exposure pathway 

Variable 

CSINO(CIItoolo) . 

CSINil(dtuolo) 

CSINO{lubcllnllllc) 

CSTOT AL(Ciuudo) 

CSTOTAL(Subcbrooic) 

THI 

·awe 
BW,. 

AT 

RtDoe 

RtD..sc 
--·------

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil (Jrtgestion) 
for Chronic Exposure 

Contaminlmt Cortcentrallon mg/kg 
in Soil (Jrthalatioh) 
for Chronic Exposure 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 
for Subchronic Exposure 

Total Contaminant mg/kg 
Concentration in Soil 
for Chronic Exposure 

Total Contaminant mg/kg 
Concentration in Soil 
for Subchronic Exposure 

Target Hazard Index 1 
(Unitless) 

Body Weight (I - 6 yrs) 15 kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time Equal to ED 

Chronic Oral Chemical-specific 
Reference Dose (mg/kg-day) 

Subchronic Oral Chemical-specific 
Reference Dose (mg/kg-day) 
--- ----

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (OVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

• 



• • • 
Table 2.1.2 Recreational (Chemical - Noncarcinogens) 

Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

RIDic Chronic Inhalation Chemical-specific IRIS, HEAST 
Reference Dose (mg/kg-day) I 

CF Conversion Factor 10-6 kg/mg EPA/540/1-89/002 

IR.onc Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 

IR,oiiA Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03 

~~~air Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-0IB, 
Volatilization Factor (m3/kg) revision 

I 
i PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-0IB, 

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 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 ' 
I 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 J 
1 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, l99S. 29 



Table 2.1.3 

Recreational - Soil/Sediment Exposure Pathway (Radionuclides) 

CSTOTAL = 

Mound Planl 
Drafl (Rev. 2) 

• 

CS = (TR) 
lNG (SF

0
) (CF1) (EF) [(IR.road (ED c) + (IR»iiA) (ED .A)] 

CSINH = 
(TR) 

1 1 
(SF1) (CF2) (EF) (ED•) (IR"ir) ( VF + PEF) 

CSEX = (TR) 
(SF.) (ED2) (1-S.) (T.) 

{'!'R) 

(SF0 ) (CF1) (EF) [(IR..,ad (EDc) + (IRsoiiA) (ED.A)] +(SF;) (CF2) (EF) (ED1) (IR
11
;r) (_!_ + - 1-) +(SF) (ED2) (1-S.) (T.) 

. VF PEF • 

Risk-Dased Guideline Values Reporl - Appendix A 
May, 1995 

• •• 30 

• 



• • 
--· - --

Table 2.1.3 Recreational (Radionuclides) 

Mound Plant 
Prara (Rc:v. Z) 

Exposure variable explanations for the soil/sediment exposure pathway 

Variable 

CSINO 

CSINH 

CSmc 

CSTOTAL 

TR 

ED, 

ED2 

:EDc 

EDA 

SFO 

SF1 

Definition Value Used 

Radionuclide Concentration pCilg 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

Total Radionuclide pCilg 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X JO·S 

1 X 10'"" 
(Unitless) 

Exposure Duration 1 30 yrs 

Exposure Duration 2 30 yrs x 0.142 

Exposure Duration 6 yrs 

Exposure Duration 24 yrs 

Oral Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Inhalation Cancer Radionucl ide-specific 
Slope Factor (risk/pCi) 

Rlsk-Bucd Guideline Vah.1c:1 Rc:porl - Appendix A 
May, 1995 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
(52 days/yr + 365 days/yr) 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

HEAST 

HEAST 
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Table 2.1.~ Recreational (Radionuclides) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used 

SFC External Exposure Rad ionucl ide-speci fie 
Slope Factor (risklyr per pCi/g) 

CF1 Conversion Factor t 10·3 glmg 

CF2 Conversion Factor 2 103 glkg 

EF Exposure Frequency 52 X l/6 
days/yr 

JRsoiiC Soil Ingestion Rate (1 - 6 yrs) 200 mglday 

IRsoiiA Soil Ingestion Rate (7 - 3 t yrs) 100 mglday 

JR•Ir Inhalation Rate 20m3/day 

VF Soil-to-Air Radionuclide-specific 
Volatilization Factor (m1/kg) 

PEF Particulate Emission Factor 4.28 x 109 m1/kg 

sc Gamma Shielding Factor 0.2 
(Unitless) 

Tc Gamma Exposure Time Factor t/6 
(Unitless) 

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

Mound Plant 
Draft (ltev. 2) 

• 
Risk-Based Guideline Values Report • Appendix A 

May, 1995 

• 

Explanation/Sou·rce 

HEAST 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.7-01B 

OSWER Directive 9285.6-03 
( 4/24 hr exposure) 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB, 
revision 

OSWER Directive 9285.7-01B, 
revision 

OSWER Directive 9285.7-01B 

OSWER Directive 9285.7-0IB i 

( 4/24 hr exposure) 
I 
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Table 2.2.1 

Recreational- Surface Water Exposure Pathway (Chemical- Carcinogens) 

CW =---·-(T._R_)_~_W~A~)_0_D __ (3_65 __ ~_~_~_~---
1NG (ED (EF) (SFO) (/Rwat4r) (ED) (E1) (CF r> 

CW = _____ ·_(;:_T.__;R):....(.:_B_W..::::c):....(;:_B_W.:.::A)_(;:_A:....1):....(..:_3_65_d_ay:....'S_~r...:....) ------
DER (E1) (EF) (SF

0
) (CF) (PC) [(SAc) (ED c) (BWA) + (SAA) (ED A) (BWc)l 

• 
CW =-------------------(~TR~)~(_BW~c~)~(B_W~A~)~0_D~(3_65_d_~_'S~-'~) __________________ _ 

rorAL (ED (EF) [((SF0 ) (/Rwaur) (BWc) (ED) (CFr)) + (SF11) (CF) (PC} ((SAc) (EDc) (BWA) + (SAA) (EDA) (BWc)]] 

Mound Plant 
Draft (Rev. 2) 

Risk-Dased Guideline Values Report - Appendix A 
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Table 2.2.1 Recreational (Chemicnl - Carcinogens) 

Mound Plant 
Draft (Rev. 2) 

• 

Exposure variable explanations for the surface water exposure pathway 

Variable 

CWINO 

CWDER 

CWTOTAL 

TR 

BWc 

BWA 

AT 

SFO 

IRwaler 

SAc 

. -

Definition Value Used 

Contaminant Concentration mglt 
in Water (Ingestion) 

Contaminant Concentration mglt 
in Water (Dermal) 

Total Contaminant mglt 
Concentration in Water 
for all Exposure Pathways 

Target Excess Individual 1 X 10-6 
Lifetimd Cnncer Risk 1 x 1 o-~ 

1 X 10_. 

. (Unitless) 

Body Weight (1 - 6 yrs) 15 kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time 70 yrs 

Oral Cancer Chemical-specific 
Slope Factor (mg/kg-day)"1 

Ingestion Rate - Water t/hour 
0.05 

Skin Surface Area 4,368 cm 2 

Available· for Contact - Child 

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

• 

Explanation/Source 

Calculated Guideline . 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-01B 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

EP N540/l-89/002 

Hands, Arms, Legs, Head I 

EPN600/8-89/043 
! 
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Table 2.2.1 Recreational (Chemical - Carcinogens) 

Exposure variable explanations for the surface water exposure pathway 

Variable Definition Value Used 

SAA Skin Surface Area 11,310 cm2 

Available for Contact • Adult 

CF Volumetric Conversion I t/1000 cm1 

Factor for Water 

CFT Conversion Factor for Time I day/24 hours 

PC Dermal Permeability Chemical-specific 
Constant (em/hour) 

ET Exposure Time 4 hours/day 

EF Exposure Frequency 52 days/yr 

ED Exposure Duration 30 yrs 

EDc Exposure Duration 6 yrs 

EDA Exposure Duration 24 yrs 

1 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 

• 
Explanation/Source 

Whole body 
EP A/600/8-89/043 

Hands, Arms, Legs, Head 
EPA/600/8-89/043 

EP A/540/1-89/002 

OSWER Directive 9285.6-03 

Literature 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

3S 



Table 2.2.2 

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

Mound Plant 
Drart (Rev. 2) 

• 

(THI) (BW.t) (36S daysJyr) 
cw~~~)=------~~--~~--

(E1) (EF) (-
1
-) (Ill_,) (CFJ 

RJD.c 

(THI) (BWc) (BW.t) (A7) (36S daysJyr) 
CWD~C~) ·----------------~--~--------~-----------

(E1) (EF) (CF) (PC) (-1-) [(SAc) (EDc) (BW.t) + (SA.t) (ED.t) (BWc)] 
RJD.c 

(THI) (BWc) (BW.t) (A1) (36S daysJyr) . 
CWnw.tU~)=--------------------------~~--~--~----------------------------

(E1) (EF) [(-1-) (IR_,.,) (BWc) (ED) (CFr)+ (CF) (PC) (-1-) [(SAc) (EDc) (BW.t) + (SA.t) (ED.t) (BW)c>J 
RJD.c RJD.c 

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

• 
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Table 2.2.2 

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

Mound Planl 
Draft (Rev. 2) 

{THI) (BWc) (36S dilysfyr) 
cw = 1 ~ CWror.tl.(S..kAr..,ltl ~ DI!.'JitSIIkAr...u) (£1) (EF) (CF) (PC)(--) (SAcJ 

· RfD.sc 

Risk-Based Guideline Values Report - Appendix A 
May, 199S . 

• 
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Table 2.2.2 

I 

Mound Plant 
Drart (Rev. 2) 

• 

Variable 

CWINO(Chronle) 

CW DER(Chronle) 

CW DER(Subehronic). . 

CW TOTAL(Chronlc) 

C W TOTAL(Subchronle) 

THI 

BWc 

BWA 

AT 

RIDoc 

RIDosc 

. 
Recreational (Chemical - Noncarclnogens) 
Exposure variable etplanations for the surface water exposure pathway 

Dchnitlon Value Used 

Contaminant Concentration mglt 
in Water (Ingestion) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Dermal) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Dermal) 
for Subchronic Exposure 

Total Contaminant mglt 
eoncentration in Water 
for Chronic Exposure 

Total Contaminant mg/t 
Concentration in Water 
for Subchronic Exposure 

Target Hazard Index I 
(Unitless) 

Body Weight (1 - 6 yrs) 15 kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time Equal to ED. 

Chronic Oral Chemical-specific 
Reference Dose (mglkg-day) 

Subchronic Oral Chern ical-specific 
Reference Dose (mg/kg-day) 

------- --

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, BEAST 

~--- ----

• 
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• • • 
Table 2.2.2 Recreational (Chemlcal - Noncarcinogens) 

Exposure variable explanations for the surtace water exposure pathway 

Variable D~finitlon Valut Used Explanation/Source 

IRwater Ingestion Rate - Water //hour EP A/540/l-89/002 
0.05 

CF Volumetric! Conversion 1 f/1000 cm3 EP A/540/l-89/002 
Factor for Water 

CFy Conversion Factor for Time l day/24 hours OSWER Directive 9285.6-03 

PC Dermal Permeability Chemical-specific Literature 
Constant (em/hour) 

SAc Skin Surface Area 4,368 cm2 Hands, Arms, Legs, Head 
Available for Contact - Child EP A/600/8-89/04 3 

SAA Skin Surface Area 11,310 cm2 Hands, Arms, Legs, Head 
Available for Contact - Adult EP A/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 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 

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

Mound Plant 
Draft (Rev. 2) 
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Table 2.2.3 

Recreational - Surface Water Exposure Pathway (Radionuclides) 

(TR) 
CWroTAL = CWING = (SF,) (IR_,,) (E1) (EF) (ED) (CFT) 

. For tritium also add: 

TR 
CWDERMTRIT = (SF o> (SA) (K,TIUT) (E1) (EF) (CF) (ED) 

TR 
CW WTALTRIT = (EF) (ED) (E1) [(SF,) (/Rwater) (CF T) + (SF J (SA) (KPTRIT) (CF)] 

Mound Plant 
Draft (Rc:v. 2) 

• 
Risk-Based Guideline: Values Report - Appendix A 

May, 1995 

• 
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Table 2.2.3 Recreational (Radionuclides) 

' 

Mound Plant 
Draft (Rev. 2) 

Exposure variable explanations for the surface water exposure pathway 

Variable 

ewiNG 

CWDERMTRIT 

CW TOTALTRIT 

TR 

SFO 

IR..alcr 

'ET 

EF 

ED 

SA 

KPTRIT 

Definition Value Used 

Radionuclide Concentration pCi/t 
in Water (Ingestion) 

Tritium Concentration in Water pCi/t 
(Dermal) 

Tritium Concentration pCi/t 
in Water (Ingestion) 
for all Exposure Pathways 

Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk l x to-s 

1 X I 0-4 
(Unitless) 

Oral Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

Ingestion Rate - Water t/hour 
0.05 

Exposure Time 4 hours/day 

Exposure Frequency 52 days/yr 

Exposure Duration 30 yrs 

Skin Surface Area Available- 1.13 m2 

Adult 

Dermal Permeability Constant 1.5 X 10-s m/hr 
for Tritium 

-- ~- ---·- -----

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

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

I 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB i 

HEAST 
I 
I 

EP A/540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

Hands, am1s, legs, head 
EP A/600/8-89/043 

Bronaugh et al , 1980 
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Table 2.2.3 Recreational (Radionuclides) 
Exposure variable explanations for the surface water exposure pathway 

Variable Definition Value Used 

CF Conversion Factor for Volume 103 t/m3 

CFT Conversion Factor for Time 1 day/24 hours 

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

Mound Planl 
Drafl (Rev. 2) 

• 
Risk·Dased Guideline Values Report ·Appendix A 

May, 199S 

• 

Explanation/Source 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.7-0lB 
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• • • Table 3.1.1 

Subsistence Farmer -_Soil Exposure Pat~'!a~ (~h~~i_ca_l - Ca~c~og_e_!l~) _ 

CSING = 
(TR) (BWc) (BWA) (A1) (365 days/yr) 

(EF) (SF0 ) (CF) [(/Rsoilc) (EDc) (BWA) + (/Rsoil.A) (EDA) (BWc)] 

(TR) (BWA) (A1) (365 days/yr) 
CSINH = -----=-------

(EF) (SF1) (ED) (/R01,) (-
1 

+ -
1-) 

VF PEF 

(TR) (BWc) (BWA) (A1) (365 days/yr) 
csror~=---~·-------------=~~~~----------------

(EF) [(SFo) (CF) [(/Rsoitc) (EDc) (BWA) + (!Rsoil.A) (EDA) (BWc)] + (SF1) (IR0 ;,) (-
1 

+ -
1
-) (ED) (BWc)] 

Mound Plant 
Drart (Rev. 2) 

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

VF PEF 
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Table 3.1.1 

Variable 

csu"a 

CSINH 

CSTOTAL 

TR 

BWc 

BWA 

AT 

SF" 

SFI 

CF 

IRwilC 

IR,oitA 

IR,.;, 

Mound Plant 
· Draft. (Rev. 2) 

• 

~-- ---~·-·~--~---- --

Subsistence Farmer (Chemical - Carcinogens) 
Exposure variable explanations for the soil exposure pathway 

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 

Contaminant Concentration mg/kg 
in Soil (Inhalation) 

Total Contaminant mg/kg 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 X lQ-6 

Lifetime Cancer Risk 1 X to·S 
l X to·• 

(Unitless) 

Body Weight (1 - 6 yrs) 15 kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time 70 yrs 

Oral Cancer Chemical-specific 
Slope Factor (mg/kg-day)-1 

Inhalation Cancer Chemical-specific 
Slope Factor (mg/kg-day)-1 

Conversion Factor t0·6 kg/mg 

Soil Ingestion Rate (1 - 6 yrs) 200 mg/day 

Soil Ingestion Rate (7- 31 yrs) 480 mg/day 

Inhalation Rate 20 m3!<1_ay __ 

Risk-Based Guideline Values Reporl - Appendix A 
May, J99S 

• 

----·- ---

! 

i 

Explanation/Source 
I 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 
1 

I 

OSWER Directive 9285.6-03 ! 

OSWER Directive 9285.6-03 

. OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
·---
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• • • 
Table 3.1.1 Subsistence Farmer (Chemical • Carcinogens) 

Exposure variable explanations for the soil exposure pathway 

Varinhle Definition Value Used Exolanation/Source 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-0lB, 
Volatilization Factor (m3/kg) revision 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-0lB, 
revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 1 - 6 yrs 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03 

t 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 
Drart (Rev. 2) 

Risk-Dased Guideline Values Report - Appendix A 
May, 1995 4S 



Table 3.1.2 

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

(THI) (BW c) (BWA) (A 1) (365 days/yr) 
CSJNG(Chronic) = 1 

(EF) (CF) ( ) [(/Rsoitd (EDc) (BWA) + (/RsoilA) (EDA) (BWc)] 
RfDoc 

. 
CS = __ (m_I)_(B_W....:....:.A_) _(A_1)_(3_65_d_a_ys_!yr_)_ 

JNII(Chronic) 1 1 1 
(EF) (RfD;c) (IRQ;,) ( VF + PEF) (ED) 

(THI) (BWc) (BWA) (A1) (365 days/yr) 
CSTOTAL(Chronic) = 1 1 1 1 

(EF) [( .......... , ) (CF) [(/Rsoild (ED c) (BWA) + (/RsoiiA) (EDA) (BWc)] + (RJD. ) (IRQ;,) ( VF + PEF) (ED) (BWc)] 
oC 1C 

Mound Plant 
Draft (Rev. 2) 

• 
Risk-Based Guideline Values Report - Appendix A 

May, 1995 

• 
46 

• 



•• • 
Table 3.1.2 

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

Mound Plant 
Draft (Rev. 2) 

CSTOTAL(Subchrollic) = CSING(SIIbchrollic) = 
(THI) (BW c) (365 days/yr) 

1 
(EF) (CF) ( ) (IR,oud 

RfDosc 

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

• 

47 



Table 3.1.2 Subsistence Farmer (Chemical - Noncarcinogens) 

I 

' 

Mound Plant 
Draft (ltev. 2) 

• 

Variable 

CS INO(Chrmlc) 

CSINII(Cbrunic) 

cs INO(Subchn>nlc) 

CSTOT AL(Chranlc) 

CSTOT AL(Subchn>nic) 

THI 

BWc 

BWA 

AT 

RfDoe 

RfDoSc 

Exposure variable explanations for the soil exposure pathway 

' 

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 
for Chronic Exposure 

Contaminant Concentration mg/kg 
in Soil (Inhalation) 
for Chronic Exposure 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 
for Subchronic Exposure 

Total Contaminant mg/kg 
Concentration in Soil 
for Chronic Exposure 

Total Contaminant mg/kg 
Concentration in Soil 
for Subchronic Exposure 

Target Hazard Index l 
(Unitless) 

Body Weight (1 - 6 yrs) 15 kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time Equal to ED 

Chronic Oral Chemical-specific 
Reference Dose (mg/kg-day) 

Subchronic Oral . Chemical-specific 
Reference Dose (mg/kg-day) 

-----~ ---- ---

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
I 

I 

Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

I 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

48 
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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 

RIDiC Chronic Inhalation Chemical-specific IRIS, HEAST 
Reference Dose (mg/kg-day) . 

CF Conversion Factor lQ-6 kg/mg EPA/540/1-89/002 

IRooiiC Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 

IR.oiiA Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03 

IR.;, Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B, 
Volatilization Factor (m3/kg) revision . 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-0lB, 
revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 1 - 6 yrs 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03 

1 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 Values Report - Appendix A 
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Table 3.1.3 

Subsistence Farmer - Soil Exposure Pathway (Radionuclides) 

CSWTAL = 

Mound Plant 
Draft (Rev. 2) 

• 

CS = (TR) 
lNG (SF

0
) (CF1) (EFj ((/Rsoilc) (ED c) + (/RJ.Oi/A) {ED A)] 

CSINH = (TR) 
1 1 

(SF1) (CF2) (EF) (ED) (IRa;,) ( VF + PEF) 

CSEX = (TR) 
(SF,) (ED) (1-S.) (T.) 

(TR) 

(SFO) (CF,) (EF) [(/Rsoilc> (ED c) + (IRsoilA> (ED A)] + (SF;) (CFz) (EF) (ED) (IRa;,) ( ~ + P!F> + (SF.) (ED) (1-S.,) (T.) 

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

• 
so 

• 



• • 
----- ----

Table 3.1.3 Subsistence Farmer (Radionuclides) 

i 

I 
! 

Mound l'lant 
Draft (ltev. 2) 

Exposure variable explanations for the soil exposure pathway 

Variable 

CStNO 

cstNH 

CSEX 

CSTOTAL 

TR 

ED 

EDc 

EDA 

SFO 

SFi 

SFO 

CF1 

Definition . Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Rad ionucl ide Concentration pCi/g 
in Soil (Inhalation) .. 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

Total Radionuclide pCi/g 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 X 10'6 

Lifetime Cancer Risk 1 X to·S 

I X to·• 

(Unitless) 

Exposure Duration 30 yrs 

Exposure Duration 1 - 6 yrs 6 yrs 

Exposure Duration 7 - 31 yrs 24 yrs 

Oral Cancer Rad ionucl ide-specific 
Slope Factor (risk/pCi) 

Inhalation Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

External Exposure Rad ionucl ide-specific 
Slope Factor (risk/yr per pCi/g) 

Conversion Factor 1 to·' g/mg 

Risk-Rased Guideline Values Report - Appendix A 
May, 199S 

• . 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 . 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0IB 

Sl 



Table 3.1.3 Subsistence Farmer (Radionuclides) 
Exposure variable explanations for the soil exposure pathway 

Variable Definition Value Used Explanation/Source 

CF2 Conversion Factor 2 103 g/kg OSWER Directive 9285.7-{)lB 

EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6..{)3 

IR.oite Soil Ingestion Rate (l - 6 yrs) 200 mg/day OSWER Directive 9285.6..{)3 

IR.oiiA . Soil Ingestion Rate (7 - 3 t yrs) 480 mg/day OSWER Directive 9285.6..{)3 

IR,.ir Inhalation Rate 20m3/day OSWER Directive 9285.6..{)3 

VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-{)lB, 
Volatilization Factor (m3/kg) revision 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-{)lB, 
revision 

s. Gamma Shielding Factor 0.2 OSWER Directive 9285.7-{)lD, 
(Unitless) revision 

T. Gamma Exposure Time Factor 9/24 OSWER Directive 9285.7-{)lB~ 
(Unitless) revision 

1 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 3.2.1 

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Carcinogens) 

Mound Plant 
Draft (Rev. 2) 

CW = (TR) (BWA) (A 1) (365 days/yr) 
lNG (SFo) (!Rwaur) (EF) (ED) 

CW =----------(~TR~)~(~B_W~A)~(~B_W~J~(~A_1)~(3_65_d_~~s_/yr~) ________ __ 
DER (SFO) (PC) (CF) (EF) (E'l) [(SA.A) (ED A) (BWJ + (SAd (EDJ (BWA)] 

CW = _(_TR_)_(_B_WA;c;._)_(A_1)_(_36_5_d_ay_sly_r)_ 
INII (SF1) (K) (IR

0
;,) (EF) (ED) (TF) 

CW a (TR) (BJV..4) (BIVc) (A7) (36S dayslyr) 
WTAL --:(E=-::F)::-::-1 (.,.B""II',....,c)-(~SF::-• .,-) --:( 1::-R ... -,.,--=)-(=E::-D:-) -. -:(S=F.:-)--:(P::-C)=---:(=cF)-=-(:-:::E=7)'--:(-:(SA::=-:-:A):=-(=E:::'D A-:)-:(:='BI:-::V:-::c)-+-(=SA-:-c7-) -'-:-( E=D=-c-:-) -:(B=w::-A-:-::)):-+-(:-::B:::-IV:-c)-(~SF=1):-(:::-K)::--:(l""R.-:,.):-(-:-:E:-::D-:-) -::(TF)=-=1-

Risk-Based Guideline Values Report - Appendix A 
May, 199S 

• 

S3 



Table 3.2.1 

Variable 

CWINO 

CWDER 

CWINII 

CWTcrrAL 

TR 

SFO 

SF1 

K 

IR....,.,., 

IR.ir 

SAc 

SAA 

Mound Plana 
Draft (Rev. 2) 

• 

Subsistence Fanner (Chemical - Carcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition 

Contaminant Concentration 
in Water (Ingestion) 

Contaminant Concentration 
in Water (Dermal) 

Contaminant Concentration 
in Water (Inhalation) 

Total Contaminant 
Concentration in Water 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Volatilization Factor 

Daily Water Ingestion Rate 

Daily Inhalation Rate 

Skin Surface Area 
Available for Contact- Child 

Skin Surface Area 
Available for Contact- Adult 

Value Used 

mg/t 

mglt 

mglt 

mglt 

I X 10"' 
1 x w-J 
I x 10"4 

(Unitless) 

Chernical-speci fie 
(mg/kg-day)-1 

Chemical-specific 
(mglkg-day)·1 

0.0005 X 1000 t 1m3 

2.0 t/day 

20m3/day 

7,280 cm1 

19,400 cm1 

- ----------

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

IRIS, HEAST 

IRIS, HEAST 

OSWER Directive 9285. 7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

Whole body (age 3 to 6) 
50th percentile EPA/600/8-89/043 

Whole body EPA/600/8-89/043 

S4 

• ..:.. 
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Table 3.1.1 Subsistence Fanner (Chemical - Carcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Variable Definition Value Used 

PC Permeability Constant Chemical-specific 
(cmlhr) 

CF Conversion Factor 1 t/1000 cm3 

' 
ET Exposure Time 0.167 hr/day 

EF Exposure Frequency 350 Days/yr 

I ED Exposure Duration 30 yrs 
I 

EDA Exposure Duration (7-31 yrs) 24 yrs 

EDc Exposure Duration (1-6 yrs) 6 yrs 

BWA Body Weight (7-31 yrs) 70 kg 

BWc Body Weight (1-6 yrs) 15 kg 

AT Averaging Time 70 yrs 

TF Time Fraction Spent in House 15/24 

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

Mound Plant 
DraCJ (Rev. 2) 

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

.... 

• 
Explanation/Source 

Literature 

EPA/540/1-89/002 

EPA Dennal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

EPA/600/8-89/043 

55 



Table 3.2.2. 

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

(THI) (BW.A) (365 days/yr) 
C~NG(Chronic) = 1 

(/Rwaur) (EF} (-) 
RfDoc 

(THI) (BWc) (A1) (365 days/yr) (BW.A) 
CWDER(Chronic) = 1 

(PC) (CF) (E1) (EF) (--) [(SAc) (EDc) (BW.A) + (SA.A) (ED.A) (BWc)] 
RfDoc 

(THI) (BW.A) (365 days/yr) 
CWINH(Chronic) = 1 

(K) (IRa;,) (EF) (TF) (-) 
RfD;c 

(1111) (BIJ'c) (BJV..c) (365 dayslyr) (A1) 
QVroT~(~)a------------------------------~~--~~~----------------------------~---------

(EF) ((JR_.,.) (-1-) (BIJ'c) (ED) + (PC) (CF) (E7) (-1-) ((SAc) (EDc) (BJV..c) + (SA..c) (ED..c) (BJI'c)J + (ED) (K) (JR.,) (--1-) (BJYc) (TF)) 

Mound Plant 
Draft (Rev. 2) 

• 

RfD ,c RfD ,c RfD ;c 

Risk-Dased Guideline Values Report -Appendix A 
May, 199S 

• 
56 
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Table 3.2.2. 

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

Mound Plant 
Draft (Rev. 2) 

(THI) (BWc) (365 days/yr) 

CWTOTAL(Subchronic) == CWDER(Subchronic) == (PC) (CF) {£1) (EF} { d> ) (SAc)] 

R oSC 

Risk-Based Guideline Values Report - Appendix A 
May, 1995 S1 

....... 
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Mound l'lanl 
Drafl (Rev. 2) 

• 

Table 3.2.2 Subsistence Farmer (Chemical • Noncorcinogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable 

CWIN0(0111llllc) 

CW DER(Chronic) 

CW INH(O.roolc) 

CW DER(Subcbroolc) 

CW TOTAL(Ou"OIIlc) 

CW TOTAL(Subcbroolc) 

THI 

IR,.Icr 

IR,.ir 

K 

PC 

Definition Value Used 

Contaminant Concentration mg/i 
in Water (Ingestion) 
for Chronic Exposure 

Contaminant Concentration mglt 
in 'Water (Dermal) 
for Chronic Exposure 

Contaminant Concentration mg/t 
in Water (Inhalation) 
for Chronic Exposure 

Contaminant Concentration mg/t 
in Water (Dermal) 
for Subchronic Exposure 

Total Contaminant Concentration mg/t 
in Water for Chronic Exposure 

Total Contaminant Concentration mg/t 
in Water for Subchronic Exposure 

Target Hazard Index 1 
(Unitless) 

Daily Water Ingestion Rate 2.0 t/day 

Daily Inhalation Rate 20m3/day 

Volatilization Factor 0.0005 X 1000 t/m3 

Permeability Constant Chemical-sped fie 
(cm/hr) 

Risk-Based Guideline Values Rcporl • Appendix A 
May, 199S 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1

. 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-018 

Literature 

SB 

• _:.. 
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• • • ------ ---- ----

Table .3.2.2 Subsistence Farmer (Chemical • Noncarclnogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Variable I Definition Value Used Explanation/Source 

CF Conversion Factor 1 t/1000 cm3 EP A/540/1-89/002 

ED Exposure Duration 30 years OSWER Directive 9285.6-03 

EDA Exposure Duration Adult 24 years OSWER Directive 9285.6-03 

EDc 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 
I 

0.167 Supplemental Guidance Augu_st 1992 I 

RfDoe Chronic Oral Chemical-specific . IRIS, HEAST 
Reference Dose (mg/kg-day) 

RfDoSc Subchronic Oral Chemical-specific IRIS,HEAST 
Reference Dose (mg/kg-day) 

RfDiC Chronic Inhalation Chemical specific IRIS, HEAST 
Reference Dose . (mg/kg-day) 

SAc Skin Surface Area 7,280 cm2 Whole body (age 3 - 6 yrs) 
Available for Contact- Child EPA/600/8-89/043 

SAA Skin Surface Area 19,400 cm2 Whole body 
Available for Contact- Adult EPA/600/8-89/043 

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

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

AT Averaging Time Equal to ED OSWER Directive 9285.6-03 

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

Subsistence Farmer .. Groundwater Pathway (Radionuclides) I . 

TR 
CWING = (SFo) (/Rwaur) (EF) (ED) 

For Tritium also add: 

Mound Plane 
Drafc (Rev. 2) 

• 

CWINH11UT = TR 
(SF;) (/Ra;r) (EF) (ED) (MroTAL) (CF) [(ETs) + (F) (Np) (Nsv) (Vs) 

1 "" -'lll " ] . 

TR 
CWDERMTRIT = (SF o) (SA) (Kp) (ET

5
) (EF) (CF

2
) (ED) 

av D rn 
roTALlRIT (ET) + (F) (N ) (N ) (V) 

(EF) (ED) ((SF
0

) (IR_,.,) + (SF1) (IR.;) (Mror..a.) (CF1) I s , _.:, .sv s ) + (SF 0 ) (SA) (K,) (ETs) (CF2)) 

Risk-Based Guideline Values Reporl- Appendix A 
May, 1995 •• 60 
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• 
Table 3.2.3 

! 

i 

I 

I 

Mound Plant 
Draft (Rev. 2) 

Variable 

CWINO 

CWINHTRIT 

CWDERMTRIT 

CWTOTAL 

TR 

SFO 

SFI 

IR,...Icr 

~~~air 

EF 

ED 

MTOTAL 

• 
Subsistence Farmer (Radionuclides) 
Exposure variable explanations for the groundwater exposure pathway. 

Definition Value Used 

Radionuclide Concentration pCi/t 
in Water (Ingestion) 

Tritium Concentration pCi/t 
in Water (Inhalation) 

Tritium Concentration pCi/t 
in Water (Dermal) 

Total Radionuclide Concentration pCi/t 
in Water for all Exposure Pathways 

Target Excess Individual I X J0-6 
Lifetime Cancer Risk I X 10"5 

1 x w·• 
(Unitless) 

Oral Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Inhalation Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Daily Water Ingestion Rate 2.0 t/day 

Daily Inhalation Rate 0.83m3/hr 

Exposure Frequency 350 days/yr 

Exposure Duration 30 yrs 

Airborne Mass Concentration of 66.96 g/m3 

Water in Shower Stall 
----- -------

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

._ 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

I 

HEAST 

HEAST 
I 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

ORNL Tritium Methodology 

61 



Table 3.2.3 Subsistence Farmer (Radionuclides) 
Exposure variable explanations for the groundwater exposure pathway. 

; 

Variable Definition Value Used 

CF, Conversion Factor for Mass of 1 t/lOOOg 
Water 

ET5 Exposure Time in Shower 0.167 hours/day 

F Fraction of Day Spent Inside 15 hours/24 hours 
House 

Np Number of Household Members 4 
Showering per Day 

Nsv Number of Shower Volumes 6 
Expelled into Home per Shower 

Vs Volume of Shower Stall 5 m3 

}.. Functional Air Exchange Rate of 2.76/ hour 
House 

VH Volume of House (1200 ftl) 272m3 

I 

SA Skin Surface Area Available for 1.9 m2 

Absorption 

KPTRIT Dermal Permeability Constant for 1.5 X w-.s m/hour 
Tritium 

~F2 Conversion Factor for Volume 103 t/m3 

1 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 

• 

Explanation/Source 

ORNL Tritium Methodology 

EPA Dermal Risk Assessment 
Supplemental Guidance 1992 

EPA/600/8-89/043 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

McKone and Bogen, 1992 · 

Best Professional Judgement 
ORNL Tritium Methodology 

Whole Body 
EPA/600/8-89/043 

Bronaugh et al, 1980 

ORNL Tritium Methodology 

62 
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• • Tablt 3.3.1 

Subsistence Farmer - Soil/lldnte Grown Produce E"posur~ Pathway (Chemical .. Carcinogens) 

Mound Plant 
Drart (Rev. 2) 

---··- -·-- --· ... ~- .... -.................. ~----·-···-·····..& .. ~ ......... - _ ................ ~ ....• ....__ -~-··-······--···JL ... ___ .__.. .... -..a..~-..o........ ·-····-

cs = c., 
B mwl 

C = (TR) (BW) (A1) (365 days!yr) 
" (SF0 ) (IR.,) (Fl.,) (EF) (ED) 

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

• 
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Table 3.3.1. Subsistence Farmer (Chemical • Carcinogens) 
Exposure variable explanations for the calculation or the target concentration of contaminants in soil used to grow 
homegrown produce. 

Variable Definition Value Used 

cs Concentration of Chemical in Soil Chemical-specific 
(mg/kg) 

cj, Concentration of the Chemical in the Chemical-specific 
Edible Portion of the Crop (mg/kg) 

TR Target Excess Individual 1 X 10~ 

Lifetime Cancer Risk 1 X 10-s 
1 X 10"" 

(Unitless) 

SFO Oral Cancer Chemical specific 
Slope Factor (mg/kg-day)-1 

AT Averaging Time 70 yrs 

BW Body Weight 70 kg 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 Days/year 

Fiiv Fraction of Diet Produce Ingested from 0.36 
Site (Unitless) 

IRiv Ingestion Rate 0.340 kg/day 

BYIWd Soil to wet plant concentration factor, the Chemical-specific 
ratio of the concentration of an element in (Unitless) 
vegetation divided by its concentration in 
soil. 

I Th~ .-.. ... J .... ul"lltn.l"l ... ..,:,.tal:nB uq,Jua~ lf~Vc\ !li"'B nr"'-'l.'AntA£1 1n AnnAntl:v J1: n.f thu~ rann.-t 

Mound Plant 
Drart (Rev. 2) 

• 
Risk-Based Guideline Values Report • Appendix A 

May, 199S 

• 

Explanation/Source 

Calculated Guideline . 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-01B 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS 

• 64 



• • ·-Table 3.3.2 

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

Mound Plant 
Draft (Rev. 2) 

cs;:: civ 
B wwet 

C. ;:: (THI) (BW) (A1) (365 days/yr) 

IV (IR;v) (Fl ;v) (EF) (-1-) (ED) 
RfDo 

'Risk-Based Guideline Values Report - Appendix A 
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Table 3.3.2. Subsistence Farmer (Chemical - Noncarcinogens) 
Exposure variable explanations for the calculation or the target concentration or contaminants in soil used to 
grow homegrown produce. 

Variable l>efinitlon Value Used 

cs Concentration of the Chemical in Soil Chemical-specific 
(mg/kg) 

civ Concentration of the Chemical in the Chemical-specific 
Edible Portion of the Crop (mg/kg) 

THI Target Hazard Index l 
(Unitless) 

RtDO Oral Reference Dose Chemica~-specific 
(mg/kg-day) 

AT Averaging Time 30 yrs 

BW Body Weight 70 kg 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 Days/year 

FJiv FraCtion of Diet Produce Ingested from 0.36 
Site (Unitless) 

IRiv Ingestion Rate 0.340 kg/day 

Bvov.d Soil to wet plant concentration factor, the Chemical-specific 
ratio of the concentration of a chemical in (Unitless) 
vegetation divided by its concentration in 
soil. 

1 The calculated l!utdeline values (GVs) are oresented in Aooendtx B of thts reoort. 

Mound Plant 
Draft (Rev. 2) 

• 
Risk-Based Guideline Values Report - Appendix A 

M•y •• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Value 

OSWER Directive 9285.7-0lB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS 

• 



• • 
Table 3.3.3 

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

Mound Plant 
Draft (Rev. 2) 

cs = civ 
B mwt 

C = (TR) 
iv (SF

0
) (CF) (/Riv) (Fiiv) (EF) (ED) 

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

• 
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Table 3.3.3 Subsistence Farmer (Radionuclldes) 
Exposure variable e"plnnatlons for the calculation or the target concentration of contaminants in soil used to grow 
homegrown produce. . 

Variable Definition Value Used 

cs Concentnttloh of the Radionuclide ltadionuclide-specific 
in Soil (pCi/g) 

C;v Concentnttlon of the Radionuclide in the Rnd ionucl ide-specific 
Edible Pol1ion of the Crop (pCi/g) 

TR Target Excess Indlvidllal 1 X to-6 
Lifetime Cancer ~isk 1 X to·' 

1 X to·4 

(Unitless) . 
SFO Oral Cancer Radionuclide-specific 

Slope Fact~r (risk/pCi) 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 Days/year 

Fliv Fraction of Diet Produce Ingested from 0.36 
Site (Unitless) 

IRiv Ingestion Rate 0.340 kg/day 

CF Conversion Factor to3 g/kg 

Bvowot Soil to wet plant concentration factor, the Radionuclide-specific 
ratio of the concentration of a (Unitless) 
Radionuclide in vegetation divided by its 
concentration in soil. 

1 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 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 
I 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
. 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 

NCRP, MEPAS 

• 68 
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• • Table 3.4.1 

Subs!st~n~~Y~~mer- Soil~~«:~!:.~xpos~re Pathw~f.~(_C:~~!!'~~~l -~Carcinogens) 

Mound Plant 
Dra(t (Rev. 2) 

cs = ___ c-='~-
(Fb) ((B"'(c~ty)) (Q,) + (Q~)] 

c = (TR} (BW) (At) (365 days/yr) 
b (SF

0
) (/Rb) (Fib) (EF) (ED) 

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

• 
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Table 3.4.1 Subsistence Farmer (Chemical - Carcinogens) 
Exposure variable explanations for the Ingestion or beef. 

Variable Definition Value Used 

I 

Mound Planl 
Drafl (Rev. 2) 

• 

cs 

cb 

TR 

SFO 

AT 

BW 

ED 

EF 

Fib 

IRb 

Fb 

Bvac~cy 

Contaminant Concentration in Soil Chemical-specific 
(mg/kg) 

Concentration of the Chemical in Beef Chemical-specific 
(mg/kg) 

Target Excess Individual l X lQ-6 

Lifetime Cancer Risk l X tQ·S 

l X tQ-4 

(Unitless) 

Oral Cancer Slope Factor Chemical-specific 
(mg/kg-day)·1 

Averaging Time 70 yrs 

Body Weight 70 kg 

Exposure Duration 30 yrs 

Exposure Frequency 350 days/year 

Fraction of Diet Beef Ingested from Site 0.75 
(unitless) 

Ingestion Rate (Beet) 0.100 
(kg/day) 

Feed-to-beef transfer coefficient Chemical-specific 
(days/kg) 

Soil-to-plant concentration factor Chemical-specific 
(Unitless) 

--- ------

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS, NCRP, IAEA 

MEPAS, NCRP, IAEA 

70 

• 



• •• 
Tobie 3.4.1 Subsistence Farmer (Chemical - Carcinogens) 

Exposure variable explanations for the Ingestion of beer. 

Vorioble Dennition Value Used 

Q( Quantity of feed/silage ingested 8.2 kg OM/day 
daily by cattle (dry matter) 

Q. Quantity of soil ingested 0.8 kg/day 
daily by cattle 

1 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 

• 
Explonotion/Source 

Stockdale & King 1983 

Mayland et al. 1915 

71 



Table 3.4.2 

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

Mound Plant 
Draft (Rev. 2) 

• 

c cs = b 

(Fb) [(Bw(dly~ (Q/) + (Qs)] 

C _ (THI) (BW) (A7) (365 days/yr) 
b -

(/Rb) (Fib) (EJi) (-1-) (ED) 
RJDo 

Risk~nased Guideline Values Report - Appendix A 
May, 1995 

• 
72 

• 



• • 
Table 3.4.2 Subsistence Farmer (Chemical a Noncarcinogens) 

Exposure variable explanations ror the ingestion or beer. 

Variable Definition Value Used 

Mound Plant 
Draft (Rev. 2) 

cs 

cb 

THI 

RfD0 

AT 

BW 

ED 

EF 

Fib 

IRb 

Fb 

Bvo(dry) 

Q, 

-

Contaminant Concentration in Soil Chemical-specific 
(mg/kg) 

Concentration of the Chemical in Beef Chemical-specific 
(mg/kg) 

Target Hazard Index 1 
(Unitless) 

Oral Reference Dose Chemical-specific 
(mg/kg-<lay) 

Averaging Time 30 yrs 

Body Weight 70 kg 

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

Fraction of Diet Beef Ingested from Site 0.75 
(Unitless) 

Ingestion Rate (Beet) 0.100 kg/day 

Feed-to-beef transfer coefficient Chemical-specific 
(days/kg) 

Soil-to-plant concentration factor Chemical-specific 
(Unitless) 

Quantity of feed/silage ingested 8.2 kg OM/day 
. _ jaily by cattle (dry matter) 

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

• 
' 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS, NCRP, IAEA 

MEPAS, NCRP, IAEA 

Stockdale & King 1983 
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Table 3.4.2 Subsistence Farmer (Chemical - Noncarcinogens) 
Exposure variable explanations ror the Ingestion or beer. 

Variable Definition · 

Q. Quantity of soil ingested 
daily by cattle 

t 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, 199S 

• 

Value Used Explanation/Source 

0.8 kg/day Mayland et al. 1975 

.74 



• • 
Table 3.4.3 

Subs_istence -~armer - Soii/D~e~.E~post!~e. Pathwat (!!~~lo!l_~~!!~~s) __ _ 

Mound Plant 
Drart (Rev. 2) 

c cs = b 
F,[(Bv.r(dl)')) (Q1) + (Q.r)] 

C = (TR) 
" (SF

0
) (IR,) (FI,) (EF) (ED) (CF) 

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

• 

15 



Table 3.4.3 Subsistence Farmer (Radionuclides) 
Exposure variable explanations ror the Ingestion or beer. 

Variable Definitioh ., Value Used 

I 

' 

Mound Plant 
Drart (Rev. 2) 

• 

cs 

c., 

TR 

SFO 

ED 

EF 

Fl" 

IR., 

CF 

F., 

Bw(dry) 

Q, 

Contaminant Concentration in Soil Radionuclide-specific 
(pCi/g) 

Concentration of the Radlonuclide Radionuclide-specific 
in Beef (pCi/g) 

Target Excess Individual 1 X lQ-6 

Lifetime Cancer Risk 1 X to·5 

1 X 10-.c 
(Unitless) 

Oral Cancer Radionuclide-specific 
Slope Factor (risk/pCi) 

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

Fraction of Diet (Ingested) 0.75 
(Unitless) 

Ingestion Rate (Beet) 0: 100 kg/day 

Conversion Factor 103 g/kg 

Feed-to-beef transfer coefficient Radionuclide-specific 
(days/kg) 

Soil-to-plant concentration factor Radionuclide-specific 
. (Unitless) 

Quantity of feed/silage ingested 8.2 kg DM/day 
daily by cattle (dry matter) 

--

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

-

HEAST 

' 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 

NCRP, MEPAS, IAEA 

NCRP, MEPAS, IAEA 

Stockdale & King 1983 

76 
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• • 
Table 3.4.3 Subsistence Farmer (Radionuclides) 

Exposure variable explanations for the ingestion of beef. 

Variable Definition 

Q. Quantity of soil ingested 
daily by cattle 

1 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,199S 

• 
Value Used Explanation/Source 

0.8 kg/day Mayland et al. 1975 

17 



Table 3.5.1 
~ 

Subsistence Farmer - Soil/Mill' Exposure Pathway (Chemical - Carcinogens) 
...l - -- -~-~-------- ------- ------~----- ........ ~ ---"'--~----~~-------~........._ - - -~---------~~ 

Mound Plant 
Draft (Rev. 2) 

• 

cs = em 
F m[(BMS(dry))(Q/) + (Q,)) 

c = (TR) (BW) (An (365 days/yr) 
m (SF,) (/Rm) (Fim) (EF) (ED) 

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

• • • 

78 
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• • 
. -

Table 3.5.1 Subsistence Farmer (Chemical • Carcinogens) 
Exposure variable e~phlhatlons for the ingestion ot milk. 

Varhtble Definition Value Used 

I 

Mound Plant 
Draft (Rev. 2) 

cs 

c .. 

TR 

SFO 

AT 

BW 

ED 

EF 

FJm 

IR"' 

Fm 

B ... c.try) 

Contaminant Cortcentratlon in Soil mg/kg 

Concentration of the Chemical in Milk Chemical -specific 
mg/kg 

Target Excess Indlvidmtl 1 X 10-* 
Lifetime Cancer Risk 1 X 10-* 

1 X 10-4 
· (Unitless) 

Oral Canl.!er Chemical-specific 
Slope Factor (mg/kg-day)·1 

Averaging 1'ime 70 yrs 

Body Weight 70 kg 

Exposure Duration 30 yrs 

Exposure Frequency 35Q Days/year 

Fraction of Diet Milk Ingested from Site 0.75 
(Unitless) 

Ingestion Rate (Milk) 0.400 kg/day 

Feed-to-milk transfer coefficient Chemical-specific 
(days/kg) 

Soil-to-plant concentration factor Chemical-specific 
(Unitless) 

.. 

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

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

NCRP, MEPAS, IAEA 

NCRP, MEPAS, IAEA 

79 



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

Variable Definition · Value Used 

Q, Quantity of feed/silage ingested 8.2 kg DM/day 
daily by cattle (dry matter) 

Q. Quantity of soil ingested . 0.8 kg/day 
daily by cattle 

1 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 

• 

I 

Explanation/Source 
! 

Stockdale & King 1983 

Mayland et al. 1975 
I 

80 
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• •• 
Table 3.5.2 

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

Mound Plan! 
Drart (Rev. 2) 

c 
CS = m 

F m[(Bl'S(dty))(Qf) + (Q.r)] 

C = (71/1) (BU') (A1) (365 dayslyr) 

m (/Rm) (F/m) (EF) (R!oo) (ED) 

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

• 

81 



Table 3.5.2 Subsistence Farmer (Chemical - Noncarclnogens) 
Exposure variable explanations ror the ingestion of milk. 

Variable Definition Value Used 

Mound Plant 
Drart (Rev. 2) 

• 

cs 

em 

THI 

Rf00 

AT 

BW 

ED 

EF 

Flm 

IRm 

Fm 

Bw(dl}') 

Q, 

Contaminant Concentration in Soil mg/kg 

Concentration of the Chemical in Milk Chemical-specific 
mg/kg 

Target Hazard Index • l 
(Unitless) 

Oral Reference Dose Chemical-specific 
(mg/kg-day) 

Averaging Time 30 yrs 

Body Weight 70 kg 

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

. 
Fraction of Diet Milk Ingested from Site 0.75 

(Unitless) 

Ingestion Rate (Milk) 0.400 kg/day . 
Feed-to-milk transfer coefficient Chemical-specific 

(days/kg) 

Soil-to-plant concentration factor Chemical-specific 
(Unit less) 

Quantity of feed/silage ingested 8.2 kg OM/day 
daily by cattle (dry matter) 

.. 

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

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0IB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS, NCRP, IAEA 

MEPAS, NCRP, IAEA 

Stockdale & King 1983 

82 
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• • 
Table 3.5.2 Subsistence Farmer (Chemical - Noncarcinogens) 

Exposure variable explanations for the ingestion of milk. 
; 

Variable Definition 

Q. Quantity of soil ingested 
daily by cattle 

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

Mound Planl 
Drart (Rev. 2) Risk-Based Guideline Values Report - Appendix A 

May, 1995 

• 
Value Used Explanation/Source 

0.8 kg/day Mayland et a/. 1975 

83 



Table 3.5.3 

Subsistence Farmer - Soil/Milk Exposure Patliway (Radionuclides) 

Mound Plana 
Drafl (Rev. 2) 

• 

c 
CS = m 

F m[(Bw(dty))(Qf) + (Q,)] 

C = (TR) 
m (SF

0
) (CF) (/Rm) (Flm) (EF) (ED) 

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

• 
84 
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• • 
Table 3.5.3 Subsistence Former (Rodionuclides) 

Exposure variable explanations for the ingestion of milk • . 
·variable Definition ' Value Used 

Mound Plant 
Drart (Rev. 2) 

cs 

em 

TR 

SFO 

ED 

EF 

FIID 

I RID 

CF 

Fm 

Bva(dry) 

Contaminant Concentration in Soil Radionuclide-specific 
pCi/g 

Concentration of the Radionuclide Rad ionucl ide-specific 
in Milk (pCi/g) 

Target E;xcess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X 10"5 

1 X 10-.4 
(Unitless) 

Oral Cancer Rad ionucl ide-specific 
Slope Factor (risk/pCi) 

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

Fraction of Diet (Ingested) 0.75 
(Unitless) 

Ingestion Rate (Milk) 0.400 kg/day 

Conversion Factor 103 g/kg 

Feed-to-milk transfer coefficient Rad ionucl ide-specific 
(days/kg) 

Soil-to-plant concentration factor Rad ionucl ide-specific 
(Unitless) 

-

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

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-01B 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 

Calculated value 

NCRP, MEPAS, IAEA 

BS 



Table 3.5.3 Subsistence Farmer (Radionuclides) 
Exposure variable explanations for the Ingestion or milk. 

Variable Definition Value Used 

Q, Quantity of feed/silage ingested 8.2 kg DM/day 
daily by cattle (dry matter) 

Q. Quantity of soil ingested 0.8 kg/day 
daily by cattle 

1 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 

• 

Explanation/Source 

Stockdale & King 1983 

Mayland et a/. 1975 

86 
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Table 4.1.1 

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

~lant n""fnev. 2) 

CS = (TR) (BW) (A1) (365 daysfyr) 
lNG (EF) (ED) (SF

0
) (CF) (IR

10
u) 

CS = (TR) (BW) (A1) (365 daysfyr) 
IN II 

(EF) (ED) (SF1) (IR01,) (-
1 

+ -
1-) 

VF PEF 

CS = (TR) (BW) (A1) (365 daysfyr) 
WTAL 1 J 

(EF) (ED) [(SF
0

) (CF) (/Rsoll) + (SF1) (IR01,) (- + -)] 

Risk-Based Guidelin.s Report - Appendix A 
995 

VF PEF 

• 87 



• 
Table 4.1.1 

Mound Plant 
Draft (Rev. 2) 

Variable 

CSINo 

CSINH 

CSTOTAL 

TR 

BW 

AT 

SFO 

SF1 

CF 

IR,oi, 

~~~air 

VF 

• 
Construction/Mound Employee (Chemical - Carcinogens) 
Exposure variable explanations ror the soil/sediment exposure pathway 

Definition 

Contaminant Concentration 
in Soil (Ingestion) 

Contaminant Concentration 
in Soil (Inhalation) 

Total Contaminant 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Body Weight 

Averaging Time 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Ingestion Rate - Soil 

Inhalation Rate 

Soil-to-Air 
Volatilization Factor 

Value Used 

mg/kg 

mg/kg 

mg/kg 

I X 10-6 
l X 10·$ 
l X 10-4 

(Unitless) 

70 kg 

70 yrs 

Chemical-specific 
(mg/kg-day)-1 

Chemical-specific 
(mg/kg-day)"1 

10-6 kg/mg 

480 mg/day 

20m3/day 

Chemical-specific 
{m3/kg) 

----------

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/l.-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB, 
revisions 

----

• 

118 



• • • - . 

Table 4.1.1 Construction/Mound Employee (Chemical- Carcinogens) 
Exposure val'iable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used Explanat~on/Source - ;:;;; 

PEF Particulate Emission Factor 4.28x 109 m3/kg OSWER Directive 9285.7-0 l B, 
revisions 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

ED Exposure Duration . 5 yrs OSWER Directive 9285.6-03 

1 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 
Dran (Rev. 3) 

Risk-lJased Guideline Values Report Appclldix A 
December 1995 

89 



Table 4.1.2 

Construdion/Mound Emr>loycc - Soil/Sediment Exposut·c Pathway (Chemical - Noncarcinogcns} 

P •rtd Plant 

· .ev.2) 

"=' 

CSTOTAL 

CS = (Tl!J) (BW) (365 daysfyr) 
lNG 

(EF) ( R)o o) (CF) (!Rsoil) 

, (Tlf[) (llW) (J65 d"aysjyr) cs = -----------------------··- ·----
JN/1 . 1 1 } 

(EF) ( RJD;) (IRa) ( VF + PEF) 

(THJ) (BW) (365 daysfyr) 

~ 1 1 1 1 
(.cF) (( RJD/ (CF) (!Rsoil) + ( RfD;) (JRair) ( VF + PEF)] 

'. 995 
Risk-Based Guidelin;···-".· . ··.1es Report - Appendix A 

.• 90 



Table 4.1.1 Construction/Mound Employee (Chemical - cinogens) • Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

CSINO Contaminant Concentration mglkg Calculatdd Guideline 

' 
in Soil (Ingestion) Values (GVs) 1 

cstN .. Contaminant Concentration mglkg Calculated Guideline 
in Soil (lnltaldtion) Values (OVs) 1 

CSwrAL Total Contaminant Concentration in mglkg Calculated Guideline 
Soil Values (GVs) 1 

for all Exposure Pathways 

THI Target Hazard Index 1 OSWER Directive 9285.HHB 
(Unitless) 

BW Body Weight 70 kg OSWER Directive 9285.6-03 

RfD0 Oral Reference Dose Chemica1-speci fie IRIS, HEAST 
(mg/kg-day) 

RfD1 Inhalation Reference Dose Chemical-specific IRIS, HEAST 
(mg/kg-day) 

CF Conversion Factor to·6 kg/mg EPA/540/1-89/002 

IRoo~a Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03 

IRoir Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-018, 
Volatilization Factor (m3/kg) revisions 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-018, 
revisions 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

1 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-Dascd Guideline Values Report - Appendix A 
May, 1995 91 



Table 4.1.3 

Cons~ruction/Mound Empl~yee - Soil/Sedimen~-~~PO.~~~~-~athway (Radionuclides) 

Mound Plant 
Draft (Rev. 2) 

• 

(TR) 
CSINO = (ED,) (EF) (SF,) (CFt) (IRsoll) 

(TR) 
CSINH "' ) (IR \ ( 1 + _1_) 

(ED1) (EF) (SF,) (CFz otr' VF PEF 

(TR) 
CSEX = 

(ED2) (SFe) (1-Se) (Tc) 

CS = (TR) 
JVTAL 1 1 

(ED1) (EF) [(SF,) (CF1) (1Rso1~ + (SF) (CF2) (/R111,) (- + -)] + (ED2) (SF,) (1-Se) (Te) 
VF PEF 

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

• 
92 

• 



• • ~-- ---···-··--·--·-··-~-·-- --·-····--·-·····--·-··---·······------·-··-····--

Table 4.1.3 Construction/Mound Employee (Radionuclides) 
Exposure variable explanations for tile soil/sediment exposure pathway 

Variable Definition Value Used 

Mound Plant 
Dra:rt (Rev. 2) 

CSINO 

CSrrm 

CSex 

CSTOTAL 

TR 

ED 1 

ED1 

SFO 

SF1 

SFC 

CF1 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Rad ionuclide Concentration pCi/g 
in Soil (External Exposure) 

Total Radionuclide pCi/g 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 x 10·6 

Lifetime Cancer Risk 1 x 1 o-s 
1 X 104 

(Unitless) 

Exposure Duration l 25 yrs 

Exposure Duration 2 25 yrs x 0.685 

Oral Cancer Radionuclide-speci tic 
Slope Factor (risklpCi) 

Inhalation Cancer Radionucl ide-specific 
Slope Factor (risklpCi) 

External Exposure Rad ionu~l ide-specific 
Slope Factor (risklyr per pCi/g) 

Conversion Factor l 10·3 glmg 
' - ---- ----- -··-···------------·······------········---------

Risk-Based Guideline Values Report • Appendix A 
May, 199S 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
(250 days/yr + 365 days/yr) 

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0IB 
-~-------···-·---~ ---
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Tabl~ 4.1.3 Construction/Mound Employee (Radionuclides) 
Exposure variable ettJianations for the soil/sediment exposure pathway 

' Variable Definition Value Used 

CF1 Conversioh Factor 2 103 glkg 

E~ Exposure t~requency 250 days/yr 

IR,ou Ingestion kate - Soil 480 mg/day 

IR.i, Inhalation Rate 20m3/day 

VF Soil-to-A it Radionucllde-specific 
Volatilizatioh Factor (m3/kg) 

PEF Particulate Emission Factor 4.28 x 109 m3/kg 

sc Gamma Shielding Factor 0.1 
(Uhitless) 

Tc Gamma Exposure Time Factor 1/3 
(Unitless) 

1 The calculated guideline values (GVs) ar~ presented in Appendix B of this report. 

Mound Plant 
Drafl (Rev. 2) 

• 
Risk·Based Guideline Values Report • Appendix A 

May, 1995 

• 

Explanation/Source 

OSWER Directive 9285.7-01B 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revisions 

OSWER Directive 9285.7-018, 
revisions 

OSWER Directive 9285.7-01B 
(open area), revisions 

OSWER Directive 9285.7-01B 
(8/24 hr exposure), revisions 

94 
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• • 
Table 4.2.1 

Construction/Mound Employee -Groundwater Exposure Pathway (Chemical -Carcinogens) 

Mound rlant 
Drart (Rev. 2) 

C~ = (TR) (BW) (A1) (365 daysfyr) 
lNG (SF,) (IRwater) (EF) (ED) 

CW = (TR) (BW) (A1) (365 daysfyr) 
DER (SFD) (PC) (CF) (EF) (E1) (SA) (ED)· 

C~ = (TR) (BW) (A1) (365 days/yr) 
INH (SFi) (K) (JRalr) (EF) (ED) (E1) (CFT) 

CW: = (TR) (BW) (A1) (365 daysfyr) 
roTAL (EF) (ED) [ (SF

0
) (IRwate,) + (SFi) (K) (1Ra1r) (E1) (CFT)+ (SF,) (SA) (PC) (CF) (E1) ] 

Risk-Based Guideline Values Report- Appendix A 
May, 199S 

•• 

9S 



Table 4.2.1 

Mound Plant 
Drart (Rev. 2) 

• 

Variable 

CWINO 

CWDER 

CWINU 

CWTOTAL 

TR 

SFO 

IR.w •• ., 

SF1 

K 

IRair 

SA 

PC 

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

Definition Value Used 

Contaminant Concentration mglt 
in Water (Ingestion) 

Contaminant Concentration mglt 
in Water (Dermal) 

Contaminant Concentration mglt 
in Water (Inhalation) 

Total Contaminant Concentration in . mglt 
Water for all Exposure Pathways 

Target Excess Individual Lifetime I X I 0-6 
Cancer Risk 1 x 1 o·s 

I X I 0-4 
(Unitless) 

Oral Cancer Slope Factor Chemical specific 
(mg/kg-day)·1 

Daily Water Ingestion Rate 1.0 t/day 

Inhalation Cancer Slope Factor . Chemical-specific 
. (mg/kg-day)·' 

Volatilization Factor 0.0005 X I 000 t 1m3 

Daily Inhalation Rate 20m3/day 

Skin Surface Area 19,400 cm2 

Available for Contact 

Permeability Constant Chemical-specific 
(cm/hr) 

---

Risk-Based Guideline Values Report -Appendix A 
May, 199S 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

IRIS, HEAST 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 . 
Whole body, EPN600/8-89/043 

Literature 

I 

96 
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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 I t/1000 cm1 EP N540/1-89/002 

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 

CFT Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-018 
I 
I 

' AT Averaging Time 70 yrs OSWER Directive 9285.6-03 

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

Mound Plant 
Drart (Rev. 2) 

Risk-Based Guideline Values Report ·Appendix A 
May, 1995 97 



Table 4.2.2 

Construction/Mound Employee - Groundwater Exposure Pathway
1 

(Chemical - Noncarcinogens) 

Mound Plant 
Drafc (Rev. 2) 

• 

CWror,u. .. 

CW: .. (THI) (BW) (36S daysJyr) 
lNG 

CWPEll .. 

(I~) <-'-) (EF) 
RIDo 

(THI) (BW) (36S days/yr) 

(Stl) ( ~} (PC) (CF) (E1) (EF) 

CW: ,. (THI) (BW) (36S dap(yr) 
INH I 

(K) (RID? (IR.J (EF) (E1) (CF~ 

(THI) (Bif) (36S daysfyr) 

(EF) [ (-1-) (/R_,) + (-
1-) (K) (IR,m) (E1) (CF~ + (-

1-) (SA) (PC) (CF) (E1)) 
. RID. RID, RID. 

Risk-Dascd Guideline Values Report - Appendix A 
May,l995 

• .98 



• 
Table 4.2.2 

Mound Planl 
Drafl (Rev. 2) 

Variable 

ewiNG 

CWDER 

CWINH 

CWTOTAL 

THI 

IRwalcr 

EF 

K 

IR•i• 

RfDi 

PC 

CF 

ET 

• • 
I 

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

Definition Value Used 

Contaminant Concentration mg/f 
in Water (Ingestion) 

Contaminant Concentration mg/f 
in Water (Dermal) 

Con tam in ant Concentration mg/f 
in Water (Inhalation) 

Total Contaminant mg/f 
Concentration ·in Water 
for all Exposure Pathways 

Target Hazard Index 1 
(Unitless) 

Daily Water Ingestion Rate 1.0 f/day 

Exposure Frequency 250 days/yr 

Volatilization Factor 0.0005 X 1 000 f /m1 

Daily Inhalation Rate 20 m1/day 

Inhalation Reference Dose Chern ical-speci fie 
(mglkg-day) 

Permeability Constant Chern ical-speci fie 
(cm/hr) 

Conversion Factor 1 t/1000 cm1 

Exposure Time Hours/day 
0.167 

Rlsk·Dased Guideline Values Report • Appendix A 
May, 199S 

Explanation/Source 
I 

Calculated Guideline 
I Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 I 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB I 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

IRIS, HEAST 

Literature 

EP A/540/1-89/002 

EPA Dermal Risk Assessrpent 
Supplemental Guidance Allgust 1992 
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Table 4.2.2 Constructiort/Mound Employee (Chemical - Noncarcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Variable Definition· Value Used Explanation/Source 

RfDO Oral Chronic Reference Dose Chern ical-speci fie IRIS, HEAST 
(mglkg-day) 

SA Skin Surface Area 19,400 cm2 Whole body 
Available for Contact EPA/600/8-89/043 

CFT Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B 

BW Body Weight 70 kg OSWER Directive 9285.6-03 

1 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, t99S 

• ... 



• • 
Table 4.2.3 

Construction/Mound Employee- Groundwater Exposure Pathway (Radionuclides) 

TR 
CWING -= (SFo) (/Rwa

111
,) (EF) (ED) 

For Tritium also add: 

Mound Plant 
Pra(l (Rev. 2) 

. 

TR 
9WrNHrRIT = (SF;) (/Rm,) (EF) (ED) (M TOTAL) (CFt) (ETs) (CF T) 

TR 
CWDERMfRIT = (SF

0
) (SA) (KpTRJT) (ET

5
) (EF) (CFJ (ED) 

CJV ~ . TR 
WTALnuT (EF) (ED) [(SF.,) (IR..,.,..) + (SF i) (IR.,) (MwrAL) (CF1) (ET8) (CFr) + (SF 0 ) (&4) (KYIIIIT) (ET1) (CF2)l 

Risk·Pascd Guideline Vnlucs lteporl • Appendix A 
May, 1995 

• 
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---···---·-···--················-- --- --·--~-··--····················---

Table 4.1.3 Construction/Mound Employee· (Radionudides) 
Exposure variable explanations for the groundwater exposure pathway 

Variable 

CW1NO 

CWINIITIUT 

CW DEitMTIUT 

CWTOTAL 

TR 

SFO 

SFI 

~~atcr 

IRair 

MTotal 

CF1 

Mound Plana 
Prafl (Rev. 2) 

• 

. 

Definition Value Used 

Concentration of Radionuclide in pCi/t 
Water (Ingestion) 

Concentration of Tritium in Water pCi/t 
(Inhalation) 

Concentration of Tritium in Water pCi/f 
(Dermal) 

Total Concentration of pCilt 
Radionuclide in Water (all 
pathways) 

Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X 10·S 

I X 10-4 
(Unitless) 

Oral Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

Inhalation Cancer Rad ionucl ide-speci fie 
Slope Factor (risklpCi) 

Daily Water Ingestion Rate 1.0 t/day 

Inhalation Rate 20 m1 hr/day 

Airborne Mass Concentration of 66.96 glm3 

Water in Shower 

Conversion Factor for Mass of 1 f/1000 g 
Water 

------·····--·-······-·-·--

Rilik·Dascd Guideline Values Report· Appendix A 
May, 1995 

• 

--·-·-----

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7*018 

HEAST 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

ORNL Tritium Methodology 

ORNL Tritium Methodology 
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• • ---·-···----· --·-·-···--- -- --

Table 4.2.3 Construction/Mound Employee (Radionuclides) 
Exposure variable explanations for the groundwater exposure pathway 

Variable Definition Value Usell 

ET5 Exposure Time for Shower 0.167 hr/day 

SA Skin Surface Area Available for 1.9 m2 

absorption 

KPuu Dermal Permeability Constant for 1.5 x to-s m/hr 
Tritium 

CF2 Conversion Factor for Volume 103 f/m1 

CFr Conversion Factor for Time I day/24 hr 

EF Exposure Frequency 250 days/yr 

I ED Exposure Duration 25 yrs 

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

Mound Plan& 
Drafl (Rc:v. 2) 

Risk-Baled Guideline Values Report • Appendix A 
May, 1995 

• -- ----·--··············----···············--··········· 

Explanation/Source 

EPA Dermal Risk Assessment 
Supplemental Guidance August 
1992 

EPA/600/8-89/043, whole body 

Bronaugh et al 1980 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0 I B 

103 



Table 5.1.1 

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

Mound Planl 
DraCI (Rc:v. 2) 

• 

CS = (TR) (BW) (A 1) (365 days/yr) 
ING (EF) (ED) (SF,) (CF) (IRsou> 

CS = (TR) (BW) (A1) (365 daysjyr) 
INH 1 

(EF) (ED) (SF1) (1Ra1,) (- + -
1-) 

VF PEF 

CS = (TR) (BW) (A1) (365 days/yr) 
~L 1 

(EF) (ED) [(SF,) (CF) (IR.ro11) + (SF1) (1Ra1,) (- + -
1-)] 

Risk-Hasc:d Guideline Values Reporl - Appendix A 
May, 1995 

• 

VF PEF 

• 



• 
Table 5.1.1 

Variable 

CSINO 

CSINH 

CSTOTAL 

TR 

BW 

AT 

SFO 

SFI 

I 

CF 

IR,oil 

IRair 

VF 

Mound Plant 
Draft (Rev. 2) 

• 
Commercial/Office Worker (Chemical - Carcinogens) 
Exposure variable explanations for th·e soil exposure pathway 

Definition 

Contaminant Concentration 
in Soil (Ingestion) 

Contaminant. Concentration 
in Soil (Inhalation) 

Total Contaminant 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Body Weight 

Averaging Time 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Ingestion Rate - Soil 

Inhalation Rate 

Soil-to-Air 
Volatilization Factor 

Value Used 

mglkg 

mglkg 

mglkg 

l X }0-6 
1 x 1 o·s 
1 X 10"" 

(Unitless) 

70 kg 

70 yrs 

Chemica l-speci fie 
(mglkg-day)·' 

Chemical-specific 
(mglkg-day)'1 

10-6 kglmg 

50 mglday 

20 m1/day 

Chemical-specific 

,_ (m3/kg) 

Risk-Based Guideline Values Report· Appendix A 
May, 199S 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6--03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EP A/540/1-89/002 

OSWER Directive 9285.6-03 
I 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

lOS 



I Table S.l.l 

--···-- ---········-- ---····--

Commercial/Office Worker (Chemical -Carcinogens) 

I 
Exposure variable explanations for the soil exposure pathway 

I 

1 
· Variable Definition Value Used Explanation/Source 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-0IB, 
revision 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

ED Exposure Duration 25 yrs OSWER Directive 9285.6-03 

1 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). 
Risk-Based Guideline Values Report. Appendix A 

.y,199S • 106 



• • 
Table 5.1.2 

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

Mound Plant 
Draft (Rev. 2) 

CSWTAL = 

CS = (THI) (BW) (365 days/yr) 
lNG 1 

(EF) (-) (CF) (IRsou> 
RfDo · 

CS = (THI) (BW) (365 days/yr) 
INH 1 1 1 

(EF) ( RJD/ (IRalr) ( VF + PEF) 

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

1 1 1 1 
(EF) [( RfD o) (CF) (IRsou> + ( RJD/ (!Ralr) ( VF + PEF)] 

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

• 
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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/So'urce 

CSJNo Contaminant Concentmtion mg/kg Calculated Guideline 
in Soil (Ingestion) Values (GVs) 1 

CSJN11 Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Inhalation) Values (GVs) 1 

CS-rOTAL Total Contaminant Concentration in mglkg Calculated Guideline 
Soil Values (GVs) 1 

for all Exposure Pathways 

THI Target Hazard Index 1 OSWER Directive 9285.7-0IB 
(Unitless) 

BW Body Weight 70 kg OSWER Directive 9285.6-03 

RfDO Oml Reference Dose Chemical-specific IRIS, HEAST 
(mglkg-day) 

RfD1 Inhalation Reference Dose Chemical-speci fie IRIS, HEAST 
(mg/kg-day) 

CF Conversion Factor to"' kg/mg EPA/540/1-89/002 

IR.ou Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03 

IR.~r Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-0lB, I 

Volatilization Factor (m3/kg) revision 

PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285. 7-0IB, 
revision 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

1 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 
Druft (llev. 2) • 

nisk-Dased Guideline Values Report -Appendix A 

•• 1995 
• 108 



• • 
Table 5.1.3 

Commercial/Office Worker- Soil Exposure Pathway (Radionuclides) 

Mound Plant 
Draft (Rev. 2) 

(TR) 
CSING = (ED1) (EF) (SF J (CFI) (JRsoil) 

(TR) 

CSJNH = (IR \ ( 1 + _1_) 
(ED1) (EF) (SF,) (CF2) al~ VF PEF 

CSEX -
(TR) 

(ED1) (SF,) (1-S,) (T,) 

CSW~L = --------------------------~~--------------------------
(£01) (EF) [(SF J (CF1) (/Rsoll) + (SF;) (CF2) (IR111,) (-

1 
+ -

1-)] + (ED2) (SF,) (1-S,) (T,) 
VF PEF 

Rlsk·Dased Guideline Values Report • Appendix A 
May, 1995 

• 
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-~ -------------------

Table 5.1.3 Commercial/Office Worker (Radionuclides) 

' 

Mound l'lanl 

D.ev.2) 

Exposure variable explanations for the soil exposure pathway 

Variable Definition Value Used 

CSINO Rad ionucl ide Concentration pCi/g 
in Soil (Ingestion) 

CSINH Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

CSEX Rad ionucl ide Concentration pCi/g 
in Soil (External Exposure) 

CSTOTAL Total Radionuclide pCi/g 
Concentration in Soil 
for all Exposure Pathways 

TR Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 x to·' 

1 X 10-4 
(Unitless) 

·ED 1 Exposure Duration 1 25 yrs 

ED2 Exposure Duration 2 25 yrs x 0.685 

SFO Oral Cancer Radionuclide-specific 
Slope Factor . (risklpCi) 

SFI Inhalation Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

SFC External Exposure Rpdionuclide-specific 
Slope Factor {risklyr per pCi/g) 

CF1 Conversion Factor 1 10"3 g/mg 
--- ---

Risk-Dased Guideline Values Report - Appendix A 
~99S . 

------

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0tB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
(250 days/yr + 365 days/yr) 

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0IB 

• 110 



• • • 
----- --------- ~------ ----

Table 5.1.3 Commercial/Office Worker (Radionuclides) I 
Exposure variable explanations for the soil exposure pathway 

I 

Variable Definition Value Used Explanation/Source 

CF2 Conversion Factor 2 101 g/kg OSWER Directive 9285.7-0IB 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

IRsoil Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03 

IRair Inhalation Rate 20 m1/day OSWER Directive 9285.6-03 

VF Soil-to-Air Rad ionucl ide-speci fie OSWER Directive 9285.7-0IB, 
Volatilization Factor (m1/kg) revision 

PEF Particulate Emission Factor 4.28 x I 09 m1/kg OSWER Directive 9285.7-0IB, 
revision 

sc Gamma Shielding Factor 0.2 OSWER Directive 9285.7-0IB, 
(Unitless) revision 

Tc Gamma Exposure Time Factor 1112 OSWER Directive 9285.7-0IB 
(Unitless) (2/24 hr exposure), revision 

1 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 
Draft (Rev. 2) 

Risk-Based Guideline Values Report • Appendix A 
May, 1995 111 



. 
Table 5.2.1 

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

M~~nl 
Dr~.2) 

(TR) (BW) (A 1) (365 dqysfyr) 
cw WTAI. = cw,,ya = (SF,) (IRWQicr> (EF) (¥D) 

Risk-Based Guidelin.:eport - Appendix A .812 



• • 
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Table 5.2.1 Commercial/Office Worker) (Chemical - Carcinogens) 
Exposure variable explanations for the groundwater exposure pathway 

Variable Definition Value Used 

CWINO Contaminant Concentration mglf 
in Water (Ingestion) 

CWTOTAL Total Contaminant mg/f 
Concentration in Water 
for all Exposure Pathways 

TR Target Excess Individual I X I 0-6 
Lifetime Cancer Risk 1 X 10"5 

1 X 10-4 
(Unitless) 

SFO Oral Cancer Slope Factor Chern ical-speci fie 
(mg/kg-day)-1 

IR..,rcr Daily Water Ingestion Rate 1.0 t/day 

EF Exposure Frequency 250 days/yr 

ED Exposure Duration 25 yrs 

BW Body Weight 70 kg 

AT Averaging Time 70. yrs 

1 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, 199S 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
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Table 5.2.2 

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

Mound Plant 

D.ev.2) 

CW = (THI) (BW) (365 daysfyr) 
1 

(/Rwat~r} (-} (EF) 
RfD

0 

Risk-Based Guideline Values Report- Appendix A .9S .814 
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Table 5.2.2 Commercial/Office Worker (Chemical - Noncarcinogens) 

Exposure variable explanations for the groundwater exposure path1vay 

Variable Definition Value Used Explanation/Source 

CWINO Contaminant Concentration mg/f Calculated Guideline 
in Water (Ingestion) Values (GVs) 1 

CWTOTAL Total Contaminant mg/f Calculated Guideline 
Concentration in Water Values (GVs) 1 

for all Exposure Pathways 

THI Target Hazard Index I OSWER Directive 9285.7-0IB 
(Unitless) 

RfDO Oral Chronic Reference Dose Chemical-specific IRIS, HEAST 
(mglkg-day) 

JRwaler Daily Water Ingestion Rate 1.0 t/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 

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

Mound Plant 
Praft (Rev. 2) 

Rlsk-Pased Guideline Values Report - Appendb A 
· May, 1995 
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Table 5.2.3 

Commercial/Office Worker - Groundwater Exposure Pathway (Radionuclides) 

Mound Planl 

O.cv.l) 

CW (TR) 
"' (SF,) (IRwater> (EF) (ED) 

Risk-Based Ould~llnc Valu~s Report • Appcndil A .1995 • 116 
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Table 5.2.3 Commercial/Office Worker (Radionuclidcs) 

Exposure variable explanations for groundwater exposure pathway 

Variable Definition Value Used 

ewiNG Concentration of Radionuclide in pCi/£ 
Water (Ingestion) 

CWTOTAL Total Radionuclide pCi/£ 
Concentration in Water . 
for all Exposure Pathways 

TR Target Excess Individual 1 x to·6 

Lifetime Cancer Risk t x to·s 
1 X J0-4 

(Unitless) 

SFO Oral Cancer Rad ionucl ide-speci fie 
Slope Factor (risklpCi) 

II\..,., Daily Water Ingestion Rate 1.0 £/day 

EF Exposure Frequency 250 days/yr 

ED Exposure Duratidn 25 yrs total 

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

Mound rlanl 
Draft (Rev. 2) 

Risk-Dasc!l Guideline Values Reporl • Appendix A 
May, 199S 

• 
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 
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Table 6.1.1 

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

Mound Plant 
Drii.V.2) 

CS = (TR) (BW) (A1) (365 daysfyr) 
lNG (EF) (ED) (SF

0
) (CF) (/Rsoil) 

CS = . (TR) (BW) (A 1) (365 daysfyr) 
INH 

(EF) (ED) (SF1) (/R01,) (-
1 

+ -
1-) 

VF PEF 

Cs (TR) (BW) (A1) (365 daysfyr) 
TOTAL :o . 

(EF) (ED) [(SF J (CF) (/Rso,,> + (SF1) (IR41,) (-
1 

+ -
1-)] 

VF PEF 

Rl•k-ll•"d Gold<H-
5
R<po<l - Appoodh A .18 



• 
Table 6.1.1 

Variable 

CSINO 

CSINII 

CSTOTAL 

TR 

BW 

AT 

SFO 

SF1 

CF 

IRsoil 

IR.1, 

VF 

-

Mound l'lanl 
Draft (Rev. 2) 

• 
-

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

' Definition 

Contaminant Concentration 
in Soil (Ingestion) 

Contaminant Concentration 
in Soil (Inhalation) 

Total Contaminant 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Body Weight 

Averaging Time 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Ingestion Rate - Soil 

Inhalation Rate 

Soil-to-Air 
Volatilization Factor 

Value Used 

mglkg 

rng/kg 

mglkg 

1 x to-6 

I x 1 o-3 

I X I 0-4 
(Unitless) 

70 kg 

70 yrs 

Chemical-specific 
{rng/kg-day)-1 

Chern ical-speci fie 
(rnglkg-day)"1 

10-6 kglrng 

480 rng/day 

20 rn3/day 

Chern ical-speci fie 
{rn3/kg) 

Risk-Dased Guideline Values Report • Appendix A 
May, 1995 

Explanation/Source 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EP A/540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

• 

I 

I 
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Table 6.1.1 Private Contractor/Off-Site Construction (Chemical - Carcinogens) 
Exposure variable explanatioll's for the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

PEF Particulate Emission Factor 4.28 x 109 m1/kg OSWER Directive 9285.7-0lBj 
revision 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

ED Exposure Duration I yr OSWER Directive 9285.6-03 

1 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 

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

~· 199S . • 120 
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Table 6.1.2 

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

'I 

I, 

Mound l'lant 
Draft (Rev. 2) 

CSTOTAL = 

CS = (THI) (BW) (365 days/yr) 
lNG 1 

(EF) (-) (CF) (/Rsoll) 
RfDo 

CS = (THI) (BW) (365 days/yr) 
INH 1 1 1 

(EF) ( RJD/ (IRa,,) ( VF + PEF) 

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

1 1 1 1 
(EF) [( RfD / (CF) (IRsoil) + ( RJD/ (IRa,,) ( VF + PEF)] 

Rlsk·Dased Guideline Values Report • Appendix A 
May, 1995 

• 

Ill 
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Table 6.1.2 Private Contractor/Off-Site Construction (Chemical Noncarcinogens) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

CSINO Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Ingestion) Values (GVs)1 

CSINII Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Inhalation) Values (GVs)1 

CSroTAL Total Contaminant Concentration mg/kg Calculated Guideline 
in Soil Values (GVs)1 

for all Exposure Pathways i 
I 

THI Target Hazard Index 1 OSWER Directive 9285.7-018 
(Unitless) 

OW Body Weight 70 kg OSWER Directive 9285.6-03 

RfD0 Oral Reference Dose Chemical-specific IRIS, HEAST 
(mg/kg-day) 

RfD1 Inhalation Reference Dose Chemical-specific IRIS, HEAST 
(mg/kg-day) 

CF Conversion Factor 10-6 kg/mg EPA/540/1-89/002 

I Roo~~ Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03 

IRotr Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

I 
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-018, 

Volatilization Factor (m3/kg) revision 

i 
PEF Particulate Emission Factor 4.28 x 109 m3/kg OSWER Directive 9285.7-018, 

I revision I 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 

1 The calculated guideline values (GVs) are presented in Appendix 8 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. 

M~~ant 
D..,.v.2) 

Risk-Based Guldelln~s Report ·Appendix A ,.,.9S .121 
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Table 6.1.3 

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

j ', 

Mound Plant 
Dra£1 (Rev. 2) 

(TR) 
CSING = (ED

1
) (EF) (SF

0
) (CF,) (lRsoil) 

(TR) 
CS INH = ) (/R ' ( 1 + _1_) 

(ED1) (EF) (SF,) (CF2 air' VF PEF 

(TR) 
CSEX = 

(ED2) (SFe) (1-Sc) (Te) 

CS = (TR) 
TOTAL . 1 1 

(ED1) (EF) [(SF.,) (CF1) (IR$011) + (SF1) (CF2) (1Ra1r) (- + -)] + (ED2) (SF,) (1-Se) (T) 
VF PEF 

ltlsk-Uascd Guideline Values Report • Appendix A 
May, l99S 

• 
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Table 6.1.3 Private Contractor/Off-Site Construction (Radionuclides) 

'-

Mound Plant 
Draft (Rev, l) • 

Exposure ~ariable explanations for the soil/sediment exposure pathway 

Variable 

CSINO 

CSINII 

CSEX 

CSTOTAL 

TR 

ED 1 

ED2 

SFO 

SFI 

SFe 

_c~!_ --~--

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Rad ionucl ide Concentration pCi/g 
in Soil (External Exposure) 

Total Radionuclide pCi/g 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 1 X 10-' 
Lifetime Cancer Risk t x to·' 

1 X 104 

(Unitless) 

Exposure Duration 1 1 yr 

Exposure Duration 2 l yr x 0.685 

Oral Cancer Radionucl ide-specific 
Slope Factor (risklpCi) 

Inhalation Cancer Radionucl ide-specific 
Slope Factor (risklpCi) 

External Exposure Radionuclide-specific 
Slope Factor (risklyr per pCi/g) 

Conversion Factor 1 10"3 glmg 

Risk-Based Guideline Values Report • Appendix A 
May, 199S 

• 

Explanation/Source 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)' 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs) 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
(250 days/yr + 365 days/yr) 

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-018 

• 124 
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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 

CF2 Conversion Factor 2 103 glkg. 

EF Exposure Frequency 250 days/yr 

. lRsoil Ingestion Rate - Soil 480 mglday 

IRair Inhalation Rate 20m3/day 

VF Soil-to-Air Rad ionuclide-speci fie 
Volatilization Factor (m1/kg) 

PEF Particulate Emission Factor 4.28 x 109 m3/kg 

sc Gamma Shielding Factor 0.1 
(Unitless) 

Te Gamma Exposure Time Factor 1/3 
(Unitless) 

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

Mound Plant 
Drafl (Rev. 2) 

Rlsk·Dascd Guideline Values Report • Appendix A 
May,l99S 

Explanation/Source 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB 
(open area), revision 

OSWER Directive 9285.7-0lB 
(8124 hr exposure), revision 

I 
I 

llS 



Pt Parameters for Radionuclides of Concern 

Mound Pion. 
Drnll (Rev. ~ 

External Soil to Soil to 
SF Plant Plant Transfer 

Inhalation (risklyr Uptake Uptake Coerr. for 
Oral SF SF per pCI/g {By Dry) (By Wet) Milk (F~1) 

RADIONUCLIDE I CASRN I (risklpCi) (risklpCi) soil) (unitless) (unilless) (day/kg) 

mvalue can be referenced in Strenge, D.L. and Peterson, S.R. 1989 (updated through 1993). Clremical Data Bases for tire Multimedia 
Environmental Pollutant Assessment System (MEPAS). Prepared for the U.S. Department or Energy, Pacific Northwest Laboratory. 

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

0 Additive value from individual chain members 

Risk-Dosed G.e Values Report 
96 

Transfer 
Coeff. for 
Beef{F0 ) 

(day/kg) 

• 

• 

• 126 



• 
P2 Parameters for Chemicals of Concern 

CIIEI\IICAL 

lllgh Earlosiwet 

liM X 

i'ETN 

IU>X 

lnorgoniu 

o\luminum. 

1\nlimnny 

.o\n:cnic 

llarium 

llcl)·llium 

"admium (Dicl) 

""•dmium (Walcr) 

"hromium Ill 

"hrmnium VI 

"ub•h 

."oppcr 

"yanidc 

Iron 

I. cad 

.ilhium 

!Manganese (Diet) 

!Manganese (Woter) 

Mercury 

'Nickel 

Silver 

rho Ilium 

Mound Plant 
Draft (Rev. 21 

CASRN 

002691-41-0 

000121-82-4 

007440-)6-0 

007440·18-2 

007440-)9·) 

007440-41·7 

007440-4)-9 

007440-4)-9 

01606S·8l·l 

018540-29-9 

007440-S0-1 

OOOOS7·12·S 

00709·92·1 

007419-96-S 

007419·96-S 

00709-97-6 

007440·02.0 

007440-22-4 

OraiRm 
Chronic 

OroiSt" lnholoii .. SF , .. ,, .... 
(m&lk&..doy) (m&lk&..doy) doy) 

S.OE-02 

1.1 E-01 J.OE.Ol 

4.0E-04 

S.OEtOI l.OE-04 

7.0E.02 

OE+OO 8.4Et00 S.OF.-01 

6.1E+OO I.OE-01 

6.1Et00 S.OE-04 

I.OEtOO 

4.1E+OI S.OE-Ol 

2.0E.02 

1.4E.OI 

S.OE.Ol 

l.OE-04 

2.0E-02 

S.OE·Ol 

-- -- ---· 

OroiRm 
Subchronlc 
(m&lk&-doy) 

l.OE.Ol 

4.0E-04 

l.OE-04 

7.0E-02 

S.OE.Ol 

I.OEtOO 

2.0E-02 

2.0E-02 

1.4E.OI 

S.OE.Ol 

l.OE-04 

2.0E-02 

S.OE.Ol 

• 

labololloa 
Rm 

lahololloa Subchroalc Volollllutlo• 
RIC Chronic (m&fka..doy) foe lor 
(m&lkg..doy) (m11kl) 

S.OE-04 1.4E-04 

S.OE-OS 1.4E.OS 

S.OE.OS UE.OS 

l.OE-04 1.6E.OS 

Rlek·Basad Guldallna Valuoe Raport 
May 1995 

Soli Solurolloa 
Coaccnlrolioa 

(m&fk&) 

• 

Trondcr Tronsror 
Soli to Ploal Soil to Ploat Cocfficlcat Cocffi<icnl 

Pcroacoblllty Uplokc llplokc ror lllllk ror B«r 
Contlonl (D,PRV) 1 (0, Wt:T ) 1 (t" .. ) I (t"a) I 
(cmlhr) (unlllus) (unilleu) (doylkcl (doylk&) 

I.BE+OI 4.4E+OO ).lll-111 9.BE-08 

4.9E.OI 1.2E-OI UE-OS UE-OS 

I.OE.Ol S.OH-02 • I.OE-02' 2.Sf.-IIS' 4.0E-OS' 

I.OE-01 6.0E.Ol UJ;.o) 6.0E-OS 2.0E-Ol 

I.OE-01 I.OE-01' I.OE-02' 4.8E-04 • 2.)1:-04. 

I.OE-01 1.9E.Ol 4.7E·04 2.0E-06 S.OE-04 

I.OE-01 UE-01 l.SE-112 I.OE-01 4.01:-04. 

I.OE-01 I.SE-01 l.SF.-02 I.Oil-0) 4.0E-04' 

I.OE.Ol 4.0E-02 • I.OE-02' I.OE-OS' 9.0E.Ol' 

I.OE.Ol 4.0E-02 • I.OE-112' 1.01:-0S' 9.0f.-0). 

I.OE.Ol 2.SE.OI 6.)E·02 UE.Ol 9.01:-0). 

UE-01 HE+OI 1.4f.IOI 4.4E-09 1.41:-08 

I.OE.Ol ).lE-O) I.OE-04 l.SE-04 4.0E~' 

I.OE-Ol' l.OE+OO • 4.0E.OI • l.OE.OS' S.OE-04' 

I.OE-03 l.OE+OO • 4.01!.01 • l.OE.OS' S.OE-04' 

I.OE.Ol I.OEtOO" l.OE-01 • 4.7E:.().I' I.OE-02 • 

I.OE.Ol 2.0E.OI • S.OE-02' 1.6E-02' UE·Ol' 

I.OE.Ol I.OE+OO' 2.01-:-01. S.Ot-:.OS I l.Of.-0)' 

---------~ ----------
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P2 (Continued) 

CJIEIIIICAL 

Vanadium 

I!. inc 

lorganlea 

1,1.1-Trichloroethane 

1,1-Dichlorocthanc 

1.2-0ichlorocthanc 

1,2-trans-Oichlorocthylcnc 

2-0utanonc 

'-llexanonc 

~-Mcthylnophthalcnc 

~-Mclh)'l-2-l'cnlanonc 

~~-Mcthylphcnul 

~cclonc 

llcnzcnc 

llentoic Acid 

llrumodichlorumcthanc 

llut)·l hcntyll•hthalata 

'arbon Disulfide 

'arbon Tetrachloride 

Ulorocthanc 

hryscnc 

~ ...... 
ri-n-bul)'lpllthalatc 
11>1-n-<>etylphthalato 

Oibromochlorooncthano 

l)ichloromclhenc 

MoundP. 
Orelt (Ro 

'· 

CASRN 

007440-62-2 

0117440-66-6 

000071-SS-6 

00007S-)4-l 

000107-06-2 

OOOIS6-60-S 

000071-9)-) 

000108-10-1 

000106-44-S 

000067-64-1 

000071-41-2 

00006S-U-O 

000075-27-4 

OOOOU-61-7 

000075- IS-O 

OOOOS6-2l-S 

00007S-00-) 

000211-01-9 

000014-74-2 

000117-14-0 

000124-41-1 

000075-09-2 

Oral RID 
Chronic 

OuiSF lahalallon SF (m&fka-
lmalkc-day) (mclkc-day) day) 

7.0E..Ol 

J.OE-01 

I.OE-01 

9.1E-02 9.1£-02 

2.0£-02 

6.0E-OI 

I.Ot::-02 

S.OE-Ol 

I.OF.-01 

1.9F.-02 1.9E·02 

4.0E+OO 

6.2E..02 2.0£-02 

2.0F.-OI 

I.OE-01 

l.lE-01 UE-02 7.0£-04 

1.)£-0) 

I.OE-01 

2.0E-02 

UE-02 l.OE-02 

1.SE-Ol 6.0E·01 

OuiRID 
S11bcbronlc 
(m&lkJ·oby) 

7.0E-Ol 

l.OE-01 

I.OE+OO 

2.0£-01 

2.0E+OO 

I.OE-01 

S.OE-Ol 

I.OE+OO 

4.0E+Illl 

2.0£..02 

2.0E+OO 

I.OE..OI 

7.0£-0) 

I.OE+OO 

l.OE-02 

l.OE-01 

6.0E-02 

lnhalalloa 
RID 

lahalalloa Subcllroalc Volallllulloa Soli Satuulloa 
RIC Chronic (m&fka-day) Factor Coaccalulloa 
(m&fkc-day) Cm'lkcl (mclkcl 

1.7E+04 

S.OE-01 1.4E-OI I.IE+OI 1.4E+{)S 

2.1E+04 6.7E+02 

I.OE+OO 2.9E-OI 2.SE+04 9.JE+Ol 

S.OE-02 1.JE-02 6.SE+04 7.0E+02 

1.9E+04 4.9E+02 

J.OE-02 2.9E-Ol 2.0Et04 1.71!+0) 

1.9Et04 I.OE+Ol 

J.OE+OI 2.9£+00 1.9E+Ol 1.6£+02 

l.OE+OO 1.6£-01 9.lE+{)l 
-~ 

I.(IE+Ol __ 

Rlsk-BoiiOd.lino Values Report 
1995 

Tnnofcr Tunofrr 
Soli lo Planl Solllo Plane Codlidcnl Cocllidrnt 

Pcrmubillly Uplakc l'J>Iakc for 1\lilk for lkd 
c ....... (B. DRY)' (U, Wt:T I' CF .. I' , ... ,. 
(cmllar) (ualllcu) (unlllcu) (daylkttl (day/loci 

I.OE..Ol S.2E..Ol l.lE-Ol I.OF.-01 2.)1:-0J 

I.OE-Ol I.OE+OO • 4.01:-111. I.IIE-112" I.UE-111" 

1.7E-02 1.4E+OO l.~E-01 UE-06 7.91,-06 

1.9E..Ol l.6E+OO 8.91!-01 4.9F.-07 UF.-06 

UE-Ol S.4E+OO I.4F.+OO 2.4F.-07 7.6E-07 

2.0F.+OI S.IE+Illl 2 4E-OB 7.61:-08 

I.IE-01 2.7E+OI 6.7F.tlhl I.SF.-08 4.71,·118 

l.lE-Ol UE+OI l.7EtlHI OE-OB I.JE-117 

I.IE-01 l.OE+OO 7.4E-OI Uf.-07 2.JE-06 

HF.-04 S.lE+OI l.lEtlll UE-09 UE-011 

2.1E-02 2.JE+OO S.HE-111 I UE-116 l.JJ:-06 

7.lE-Ol l.2F.+OO IIIE-111 S'JE-117 I.IJI;-1111 

UE-Ol 2.0F.+OO 4.9E-OI 1.41:-116 4.41:-llt> 

2.4E-02 2.7£+00 6.8E-Ill 7.YE-07 2 SJ;.IH'I 

2.2£-02 1.2£+00 2.9E-OI HE-06 J.IE-OS 

I.OE..OJ S.IE+OO 1.4Etllll 2.1F.-07 6.11·:-07 

I.IE-01 2.2£-02 S.SE-01 l.2E-OJ I.OE-02 

1.2£-01 2.2E-02 UE-Ol l.2E-Ol J.OE-02 

7.6E..OS 1.9£-0S S.9E+OI 1.9F.t02 

).9£..0) 1.4£+00 6.0F.-OI 9.1E-07 l.IE-06 

!)E..Ol __ 6.9f.!OO _ 1.7Et00 1.6F.-07 S.OE-07 
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P2 (Continued) 

CIIEMICAL 

lnicthyll>cn7cnc, 1.4-

l:lh)·ll>cnrcnc 

llcaanc 

lsophoronc 

Methyl Iodide 

N-nicroso-diphcnylaminc 

l'cnla<hlorophcnol 

rhcnnl 

rccrochloroclhcnc 

rolucnc 

rribromomclhanc 

rrichloroclhylcnc 

rrichloronuoromclhanc 

rri<hloromclhanc 

Xylene 

hi.(2-Echy!hc•yl)phlhalalc 

PAih 

A<cnaphlhylcnc 

Anlhnccnc 

llcnro( a )anlhra<enc 

llcnro(a)pyrcnc 

llcnro(b)Ouoranlhcnc 

llcnro(s.h.l)pcl'}'lcnc 

llcnro(k)Ouoranlhcnc 

Oil>cnr( a.h )anlhraccnc 

l'lunranlhcno 

Mound Plant 
Drall CRav. 21 

OniSF 
CASRN (mglkc..t•yl 

1100 1011·41-~ 

000110-54-3 

000078-59-1 9.5E-04 

000086-10-6 4.91::..0) 

000087-86-5 1.1E..OI 

000108-95-1 

000117-18-4 

000108-88-l 

000075-15-1 7.9E..Ol 

000079-01-6 I.IE-01 

000075-69-4 

000067-66-l 6.1E..Ol 

001110-20-7 

000117-81-7 1.4E-01 

000110-11-7 

OOOOS6-SS-l 7.JE-OI 

000050-12-8 7.JE+OO 

000105-99-1 7.JE-OI 

000191-14-2 

000107..08-9 7.JE-02 

OOOOH-70-l 7.lE+OO 

000106-4 4 .o ---

OniRm 
Chronic OraiRm 

lahalalloa SF (m&fkc· Subchronlc 
(mclkc..tay) doy) (m&fkc..toy) 

I.OE-01 

6.0E-02 6.0E..OI 

1.0E..OI 2.0E+OO 

J.OE-01 3.0E-02 

6.0E..OI 6.0E..OI 

I.OE-01 I.OE-01 

1.0E..OI 1.0Et00 

l.9E..Ol 1.0E..01 1.0E-01 

6.0E..Ol 

l.OE-01 7.0E-OI 

8.1E..01 I.OE-02 I.OE-02 

2.0Et00 

1.0E..01 1.0E-01 

I 

l.OE-01 l.OEtOO 

~L!OE-01 

• 

labolotlo• 
Rm 

lnbalallo• Subc•roalc Volatlllullo• Soli Saturation 
RIC Chronic (m&fkc..toy) Foetor Conccnlullon 
(mclkc..t•yl (m11kcl (m&fkll 

t.OE+OO 2.9E..OI 2.1E+04 UE..OI 

l.OE-01 S.7E..02 6.1Et03 9.1Et01 

4.0E..OI I.IE-01 1.5E~ 1.SE+02 

1.9Et04 •. 4Et01 

7.0E-OI 1.0E-OI S.8Et0l 7.lEt01 

1.8Et04 1.5E+Ol 

Rlek-Bai!Jed Guideline Valuae Report 
May 1996 

• 

Tru1rer Tnader 
Soli to Plo•l Solllo Plant Coemeltnl Coemeltnc 

Permeabllll)' Uptake Uptake ror Milk ror Bed 
Coulon I (B,DRY) 1 (B,WI::T) 1 (t'M) 1 (t'ol 1 

(cmlhr) (unlllcu) (unlclcu) (doylkcl (doylkcl 

7.4E..02 S.9E..OI UE-01 I.IE·US J.st:-os 

1.4E..OI s.~E-02 5.4F...OS 1.7E-o.t 

4.4E..03 1.9E+OO 4.8H-OI 1.4E-06 4.6E-06 

1.0E..01 6.0E..OI I.SE..OI I.IE-OS Ht::..OS 

6.SE..OI 5.0E..01 1.1E-02 7.9E-04 l.SE-OJ 

HE-03 5.6Et00 1.4Et011 1.1E..07 7.2E..07 

).7E-OI 1.1Et00 J.OE-01 l.2E-06 I.OE..OS 

4.5E..01 I.OE+OO 1.6E..OI 4.lE-06 I.JE-OS 

1.6E-Ol 1.6E+OO 4.0E-OI 1.0E-06 6.lE-06 

1.6E-01 1.6E+OO 4.1E-OI 1.9E-06 6.0E-06 

1.7E-01 l.lE+OO l.lE-01 1.7E-06 8.SE-06 

8.9E..Ol 1.8Et00 7.0E..OI 7.4E-07 2.JE-06 

S.IE..OI I.JE..OI 1.4E..OS 4.6E·05 

1.lE-01 1.7Et01 4.lE+Oil l.lE-08 I.Of.-07 

1.1E-OI I.OE..OI 1.6E..02 2.2E-04 7.1E-04 

I.IE-01 1.1E-02 UE-Ol l.lE-Ol I.OE-01 

1.1Et0o 1.1E-01 l.OE-OJ 9.1E..OJ 2.9E-02 

l.lE+OO l.lE-02 J.OE-OJ ~.IE-OJ 2.9E..Ol 

I.BEtOO 

6.0E-OI l.lP.-01 J.OE..OJ 9.1E-OJ 2.9E..02 

2.7Et00 1.2E-02 '-SE-Ol J.lE-01 I.OE-02 

l.6P.-OI S.7F...01 1.41l.Ol 6Jf:-()4 l.OE-OJ 

129 



P2 (Continued) 

lnbolotlon Trandrr Trondcr 
Orol RID RID Soli to l'loat Soil to Plant Coefficient Cocffitlcatl 
Cbronlc Oral RID lnllolotloa Subchronlc Volotlllutloa Soli Soturolloa Pcrmroblllt)' Uptoke Uptokr for lllllk for !kef 

.I OniSt' lnholotlon SF ,.,,.. .. Subchroalc RIC Cbroalc (•&lli&-41)') Foetor Coacratrotlon Coaalonl ( B,DRV I' (D,WET) 1 (t',.) I (t'o) I ' 

C.IIUIICAI. CASRN (mllli&..toy) (m&llic..toy) doy) (mclkc..t•rl Cmclli&..t•rl (m'lkcl (m&llil)· (em/lor) (unltlcu) (unlllcu) (chyii.K) (cloy/kg) 1 

lndcno(I.U·cd)pyrcnc 00019J-J9-S l.JF.-01 1.9F.+Oj) UE-OJ 1.7E-OJ UF.-02 7.9E-02 ' 

l'hcnanlhrcnc OOOOU-01-8 2.71!-01 I.OE-01 2.6F...02 2.11!-04 7.21!·0~ I 

•yrcnc 000129-00-0 J.OE-02 J.OE-01 ).2£.()1 J.lE-01 8.1E-OJ 1.71!-0J 5.21!-0J 
' l'cUichln/I'CBs 

1,4'-00F. 000071·,-9 l.4E·OI 2.4E-Ot l.5E-Ol 8.7F.-04. 9.6F.-OJ 4.11E-C12 

1,4'·1liiT 000050-29-) l.4E·OI l.4E-OI S.OE-04 S.OF.-04 4.)£.()1 I.OE-02 2.6F.-OJ I.IF.-02 l8E-112 

Aroclor 1248 012672-29-6 7.7E+OO I.BE-02 4.5F.-OJ 4.6E-OJ 1.4E-02 

'\roclnr 1254 011097-69-1 l.OE-05 S.OF.-OS 1.2£-02 J.lf.-0) 1.11:-02 'IE-02 

''""'"' 12611 
011096·12-S 7.71:+00 2.9E-OJ 7.11;-~ 1.11!·01 J.SF.-01 

llcla·IIIIC 000li9·U·7 1.8£+00 1.8E+OO 1.2£.()1 S.4E-02 6.JE-05 2.01:-n~ 

Oicldrin 000060-57·1 1.6E+cll 1.6E+OI 5.0E-05 S.OE-OS 1.6E-01 l.7E-OI 9.2F...01 I.IE-01 7.9E-UJ 

Endrin !\clone L________ ___ 

I 1111 \'aluosln ohls column, CXCCpllhosc lhOI ore rooonOiccl, can be referenced in Slrencc.ll.L. and r.~crson, S.R. 1989 (updated through 199)). Clwlllk:a/ DaltJ BtJJ••for •h• Atultlm•dltJ Envlronm•lllal l'ollliltJIII .c ... ,,..,, l)-.rem (MI!I'AS) ............. rur lhc II s. ll.:pllllnk:nl 
ufl:nc•IIY.I'adnc Nonhwcsl l.oboralory. 

• Vuluc c•n be rdcrcnc:cd In Nolional Council on lladio1iun Prutectlon Mcuurcmcnl (NCRI'). lanuory 1989. S.:r••nlnJI r,clutlquufor V.tcr.,lnlllf Co¥1tJne• wlrlt Envir-nlal SlllltlltJrth. R•l•"'•• of NtJJionu.-liJ.:• ro rio• Almosplo~r•. llcthc>cl;a. M•f) l•nd. 

• \'oluc con be rcrcrcnccd in lnlcmollonol Alumic Encray AccnC)' (IAEA). 1981. Gtn•rk lofodtl• '"'"m•ur~for .Csunin6 1/w EnvironlfltnltJI Trtuuf•r of RtJJ/onuclitk•frDifl Roulln•IUI•tJJ•I: £xpo1ur•• ofCr/1/cu/ Grt~ut••· 

Mound Pion. 
Drofl IRov. 

• I 
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TABLElA 

CHEMICAL GV for 
TR=I04 

lligh Explosives 

UMX 

PETN 

RDX S.8E1'02 

l11organics 

Aluminum 

Antimony 

Arsenic 

Barium 

llcryllium I.SE+OI 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 
'·· 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=IO'' 

HEi'OI 

I.SE+OO 

• 

Residential- Soil Guidelihe Values: Chemicals (Onits = mglkg) 

Ingestion 

GVfor GVfor GV for 
TR=to• HI= I Hl=l 

chronic subchronic 

1.4E+04 1.4E+04 

S.8E+OO 8.2E+02 2.lE+02 

I.IE1'02 l.IE+OI 

&2E+OI 2.3E+OI 

1.9E+04 S.SE+Ol 

I.SE-01 1.4E+Ol l.9E+02 

2.7E+02 2.7E+02 

2.7E+OS 7.8!H04 

1.4E+Ol 1.6E+Ol 

Inhalation 

GV for GVfor GVfor GVfor 
TR=to·• TR=tO·' TR=to• HI=! 

7.lE+04 

4.JE+OS 

6.0E+OS 

8.9E+04 

7.lE+Ol 7.JE+02 

2.2E1'06 

4.3E+04 4.lEi'Ol 

6.0E+04 6.0E+Ol 

8.9Ei'Ol 8.9E+02 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
TR=J0-1 TR=tO·' TR=IO• HI= I 

I 

1.9E1'04 

I.SE+OI I.SE+OO I.SE-01 

l 



TABLE lA 

CHEMICAL GVfor 
TR=IO_. 

Copper 

Cyanide 

Iron 

lead 

l.irhium 

Manganese (Oicl) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1· Trichlorocrhane j_ 

Mound Plant 
Draft Rev. 2 

• 

GVfor 
TR=JO·' 

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

Ingestion 

GVfor GVfor GVfor 
TR=JO-~> HI• I HI= I 

chronic subchronic 

S.SE+Ol 1.6E+Ol 

3.8E+04 I.IE+04 

8.2E+OI 2.3E+OI 

S.SE+Ol 1.6E+03 

1.4E+Ol 3.9E+02 

1.9E+Ol S.SE+02 

8.2E+04 2.3E+04 

Inhalation Ingestion +Inhalation 

GVfor GVfor GVfor GVfor GVfor GVfor GVfor GVfor 
TR=IO_. TR=JO·' TR=IO.o HI= I TR=JO_. TR=JO·' TR=I04 Hl=l 

2.2E+OS l.3E+04 

l.lE+06 8.2E+OI 

_ _l, __ l __ _j_- .. 1. -

Risk -Based Guideline Values Report 
May. 1995 

• 

I 

2 . 

• 



• 

TABLElA 

CHEMICAL 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-trans-Dichloroethylene 

2-Butanone 

2-llexonone 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

4-Methylphenol 

Acetone 

Benzene 

Benzoic Acid 

Bromodichloromcthane 

Butyl benzyl phthalate 

Carbon Disulfide 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=IO_. 

7.0E+02 

2.2E+Ol 

J.OE+Ol 

-----

GV (or 
TR=IO·' 

7.0E+OI 

2.2E+02 

I.OE+02 

• 

Residential- Soil Guidellht Values: Chemicals (Uhits = mglkg) 

Ingestion 

GV for GVfor GV for 
TR=IO .. Hl=l Hl=l 

chronic subchronlc 

2.7E+04 7.8E+04 

7.0E+OO 

S.SE+Ol 1.6E+04 

1.6E+OS 1.6E+OS 

2.2E+04 6.3E+04 

1.4E+Ol 3.9E+02 

2.7E+04 7.8E+04 

2.2E+OI 

I.IE+06 l.IE+OS 

J.OE+OI S.SE+Ol 1.6E+Ol 

S.SE+04 1.6E+OS 

2.7E+04 7.8E+Ol 

Inhalation 

OVfor GVfor GVfor GVfor 
TR=IO_. TR=ro·' TR=IO .. HI= I 

2.0E+02 

4.9E+02 

S.6E+OO 

2.0E+OI 2.0E+OO 

9.3E+Ol 

7.0E+02 

S.SE+OI S.SE+OO 

2.0E+02 

Risk -Based Guideline Values Report 
May, 1995 

• 

. 

Ingestion + lnhalatiod 

OVfor GVfor GVfor GVfor 
TR=IO_. TR=t0·1 TR=IO_. Hl=l 

S.6E+OO 

1.6E+02 1.6E+OI . 1.6E+OO 

9.3E+Ol 

7.0E+02 

4.4E+02 4.4E+OI 4.4E+OO 

· 2.0E+02 

3 



TABLE lA 

CHEMICAL 

Carbon TetrKhloridc 

Chloroohanc 

Chryscnc 

Crcsols 

Di·n·butylphthalalc 

Di·tHlCtylphthalatc 

Dibrnmochlnromcthanc 

Dichloromclhane 

Diclhyl benzene, 1.4· 

Ethyl benzene 

llcxanc 

lsophoronc 

Methyl iodide 

N·nilroso-diphcnylaminc 

Mound Plant 
Draft Rev. 2 

• 

GVfor GVfor 
TR=IO_. TR=JO'' 

4.9E+02 4.9E+OI 

8.8E+03 8.8E+02 

7.6E+02 7.6E+OI 

8.S£i+Ol 8.SE+02 

6.7E+04 6.7E+Ol 

l.lEt04 l.lE+Ol 

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

Ingestion 

GVfor GVfor GVfor 
TR=to• HI= I HJ=I 

~hronic subchronic 

4.9E+OO 1.9E+02 BE+02 

8.8E+OI 

2.7E+04 7.8E+04 

S.SE+Ol 1.6E+Ol 

7.6E+OO S.SE+Ol 1.6E+04 

B.SE+OI 1.6E+04 4.7E+Ol 

2.7E+04 2.7E+04 

1.6H+04 4.71!HI4 

6.7E+02 S.SE+04 1.6E+OS 

l.lE+Ol 

Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO .. TR=J0·1 TR=to• HI= I 

l.IE+Ol l.IE+OI l.IE+OO 

1.6E+02 

I.OE+Ol 

4.8E.OI 

9.JE+OI 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=-10·1 TR=JO• Hl=l 

1.9E+02 1.9E+OI 1.9E+OO 

i 

I.OE+Ol 

4.8E.OI 

9.1E+OI 

4 

• 



• 

TABLElA 

CfiEMICAL 

Pentachlorophenol 

Phenol 

Tctrachloroethcne 

Toluene 

Tribromomethane 

T richlorocthy lene 

T richlorofluoromethanc 

Trichloromethane 

Xylene 

bis(2-Elhylhexyl)phlhalale 

PAlls 

Accnaphthyle:nc 

Anthracene 

Dcnzo(a)anthraccne 

Mound Plant 
Draft Rev. 2 

GVfor 
TR"'I04 

S.3E+02 

8.1£+03 

5.8£+03 

1.0£+04 

4.6£+03 

8.8£+01 

GVfor 
TR=JO·' 

5.3£+01 

8.1£+02 

S.BE+02 

I.OE+Ol 

4.6£+02 

8.8£+00 

• 

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

Ingestion 

GVfor GVfor GV for 
TR=IO"" Hl=l Hl=l 

chronic subchronic 

S.3E+OO 8.2£+03 2.3£+03 

1.6£+05 4.7£+04 

2.7£+03 7.11£+0) 

S.S£+04 1.6£+05 

8.1£+01 S.S£+03 1.6£+04 

S.RE+OI 

8.2£+04 S.SE+04 

1.0£+02 2.7£+03 7.8£+02 

S.SE+OS S.SE+OS 

4.6£+01 S.SE+Ol 1.6E+Ol 

8.2£+04 2.3E+OS 

8.8£-01 

Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TR=I04 TR=JO•S TR;,IO"" Hl=l TR=l04 

2.SE+02 

9.4£+08 9.4£+07 9.4£+06 8.1£+03 

4.4£+02 2.7£+02 2.7£+01 4.4£+02 

7.3£+02 

1.9E+02 1.9£+01 1.9£+00 1.8£+02 

--

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Inhalation 

GVfor GVfor OVfor 
TR=JO·' TR=JO-<~ "'"'' 

l.S£+02 

8.1£+02 8.1£+01 
• 

1.8£+02 I.SE+OI 

7.3£+02 

I.SE+OI I.BE+OO 

5 



TABLE lA 

CHEMICAL 

Benzo(a)pyrcne 

Benzo(b)Ruoranthenc 

Benzo(g,h,i)perylene 

Benzo(k)Ruoranthenc 

Dibcnz(a,h)anlhrncene 

Fluoranthene 

lndeno( 1,2,3-cd)pyrenc 

Phenanthrene 

Pyrenc 

Peslicides/PCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Aroclor 12S4 

Mound Plant 
Draft Rev. 2 

• 

GVfor 
TR=IO_. 

8.8E+OO 

8.8E+OI 

8.8E+02 

8.8E+OO 

8.8E+OI 

t.9E+02 

1.9E+02 

8.lE+OO 

---

-~~-- ----- ----- - -

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

Ingestion 

GVfor GVfor GV for 
TR=JO·' TR=JO• Hl=l 

chronic 

8.8E-OI 8.8E-02 

8.8E+OO 8.8E-Ot 

8.8E+OI 8.8E+OO 

8.8E-OI 8.8E-02 

l.IE+04 

8.8E+OO 8.8E-OI 

8.2E+Ol 

1.9E+OI t.9E+OO 

1.9E+OI 1.9E+OO 1.4E+02 

B.lE-01 B.lE-02 

S.SE+OO 

GV for 
HI= I 
subc:hronic 

l.IE+04 

2.lE+04 

l.9E+OI 

3.9E+OO 

Inhalation 

GVfor GVfor GV for GVfor 
TR=IO_. TR=JO·' TR=JO• HI= I 

I.IE+07 I.IE+06 l.IE+OS 

----

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
TR=J0-4 TR=JO·' TR=JO• Hl=l 

' 

! 

1.9E+02 1.9E+OI 1.9E+OO 

6 

• 



• 

TABLE lA 

CHEMICAL 

Aroclor 1260 

Bela-811C 

Dieldrin· 

Endrin Kclonc 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

8.3E+OO 

J.SE+OI 

4.0E+OO 

GV for 
TR=JO·S 

S.JE-01 

J.SE+OO 

4.0E-OI 

• 

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

Ingestion 

GVfor GV for GVfor 
TR=I0-6 Hl=l Hl=l 

chronic subchronic 

8.3E-02 

J.SE-01 

4.0E-02 1.4E+OI 3.9E+OO 

Inhalation 

GV for GV for GV for GVfor 
TR=IO_. TR=I0·5 TR=I0-6 Hl=l 

2.0E+06 

2.3E+OS 

2.0E+OS 2.0E+04 

2.3E+04 2.3E+03 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=JO·S TR=J0-6 Hl=l 

J.SE+OI J.SE+OO J.SE-01 

4.0E+OO 4.0E-OI 4.0E-02 

7 



' 

,TABLE IB 

RADIONUCLIDE 
GVfor 
TR=I0-4 

Actinium-227+0 1.3E+02 

Amcricium-241 2.4E+02 

Bismuth-207 1.6E+04 

Ccsium-137+0 2.SE+03 

Cobalt-60 4.2E+Ol 

Plulonium-238 2.7E+02 

Plutonium-239 2.SE+02 

Plulonium-240 2.SE+02 

Radium-226+0 2.7E+02 

Slronlium-90+0 1.4E+03 

Thorium-228+0 3.4E+02 

Thorium-230 2.1E+Ol 

Thorium-232 2.4E+03 

Mound Plant 
Draft Rev. 2 

• 

Ingestion 

GVfor 
TR=IO·' 

I.JE+OI 

2.4E+OI 

1.6E+03 

2.SE+02 

4.2E+02 

2.7E+OI 

2.SE+OI 

2.SE+OI 

2.7E+OI 

1.4E+02 

3.4E+OI 

2.1E+02 

2.4E+02 

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

GVfor GVfor 
TR=I0-6 TR=I0-4 

I.JE+OO 1.9E+OI 

2.4E+OO 2.4E+03 

1.6E+02 2.0E+OO 

2.SE+OI S.3E+OO 

4.2E+OI I.IE+OO 

2.7E+OO S.7E+OS 

2.5E+OO 8.8E+OS 

2.5E+OO S.9E+OS 

2.7E+OO 1.6E+OO 

1.4E+OI 

3.4E+OO I.IE+OI 

2.1E+OI 2.5E+05 

2.4E+OI S.6E+OS 

External 

GVfor GVfor GVfor 
TR=IO·' TR=I0-6 TR=I0-4 

1.9E+OO 1.9E-OI 2.6E+04 

2.4E+02 2.4E+OI S.3E+04 

2.0E-OI 2.0E-02 2.2E+08 

S.3E-OI ·s.3E-02 I.IE+08 

I.IE-01 I.IE-02 3.0E+07 

S.7E+04 S.7E+03 7.4E+04 

8.8E+04 8.8E+Ol 7.lE+04 

S.9E+04 S.9E+03 7.3E+04 

1.6E-OI 1.6E-02 7.4E+05 

2.9E+07 

I.IE+OO I.IE-01 2.1E+04 

2.5E+04 2.5E+Ol 1.2E+OS 

S.6E+04 S.6E+03 I.IE+OS 

Risk -Based Guideline Values Report 
May, 199S 

• 

Inhalation 

GVfor 
TR=IO·' 

2.6E+03 

S.JE+Ol 

2.2E+07 

I.IE+07 

3.0E+06 

7.4E+03 

7.lE+Ol 

7.3E+03 

7.4E+04 

2.9E+06 

2.1E+Ol 

1.2E+04 

I.IE+04 

! 

I 

Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor 
TR=Ift6 TR=I0-4 TR=Io·' TR=I0-6 

2.6E+02 1.6E+OI 1.6E+OO 1.6E-OI i 
I 

S.3E+02 2.2E+02 2.2E+OI 2.2E+OO .' 

2.2E+06 2.0E+OO 2.0E-OI 2.0E-02 

I.IE+06 S.3E+OO s.JE-01 S.JE-02 

3.0E+OS I.IE+OO I.IE·OI I.IE-02 

7.4E+02 2.7E+02 2.7E+OI 2.7E+OO 

7.3E+02 2.SE+02 2.5E+OI 2.5E+OO 

7.3E+02 2.SE+02 2.SE+OI 2.SE+OO 

7.4E+Ol 1.6E+OO 1.6E-OI 1.6E-02 

2.9E+OS 1.4E+03 1.4E+02 1.4E+OI 

2.1E+02 I.IE+OI I.IE+OO I.IE-01 

1.2E+03 2.1E+Ol 2.1E+02 2.1E+OI 

I.IE+03 2.4E+03 2.4E+02 2.4E+OI 

8 

• 



,, 

• 

TABLElB 

RADIONUCLIDE 
GV for 
TR=to·• 

Tritium LIIH06 

llranium-lll 1.8"+0} 

Uranium·2l4 LSE+Ol 

Uranium-235+0 L7E+03 

Uranium·2)8+0 I.JE+Ol 

Mound Plant 
Draft Rev. 2 

-····~ 

Ingestion 

GVfor 
TR=to-s 

I.IE+05 

1.8E+02 

1.81!+02 

1.7E+02 

l.lllt02 

• 

-- -- --

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

GVfor GVfor 
TR=IO"" TR=IO .. 

I.IE+04 

1.8E+OI l.2E+OS 

1.8E+OI S.2E+O.S 

1.7E+OI 4.2E+OI 

l.lE-1-01 2.11C+02 

External 

GVfor GVfor GVfor 
TR=IO-s TR=IO"" TR=IO .. 

2.11l+IO 

3.2E+04 l.2B+Ol 1.4E+OS 

5.2E+04 S.2E+Ol I.SE+OS 

4.2E+OO 4.2E-01 1.61!+0.5 

2.IE+OI 2.11:+00 1.6E+O.S 

Risk ·Based Guideline Values Report 
May, 1995 

Inhalation 

GVfor 
TR=tO·' 

2.1E+09 

L4E+04 

I.SE+04 

1.6E+04 

1.6E+04 

• 

Ingestion+ External+ Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO-' TR=IO"" TR=tO·' TR=I0-6 

2.1E+Oll l.IE+06 I.IE+OS I.IE+04 
i 

1.4E+Ol 1.7E+Ol 1.7E+02 1.7Et01 

I.SE+Ol 1.8E+Ol L8E+02 1.8E+OI 

1.6E+Ol 4.1E+OI 4.1E+OO 4.1E-OI 

1.6E+03 1.8E+02 1.8Et01 IBE+OO I -

9 



TABLEIC 

CIIEMICAI. 

lligh Erploslves 

liM X 

I' F. TN 

RDX 

lnorganics 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Wal~r) 

Chromium Ill 

Chromium VI 

Mound Planl 
Drafi Rev. 2 

GV for 
Tft;eo·• 

7.7E-02 

2.0E-Ol 

• 

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

lngeslion 

GV for GV for GV for GV for GV for 
TR;I0·1 TR=IO• Ill= I TR=1o·• TR=Io·• 

1.8E+OO 

7.7E-03 7.7E-04 I.IE-01 

UE-02 

I.IE-02 

2.6E+OO 

2.0F.-04 2.0E-OS I.SE-01 I.IE+OO I.IE-01 

I.SE-02 

3.7E+OI 

I.SE-01 
--- --·---- ---

Dennal lnhnlalion 

GV for GVfor GV for GV for GV for 
TR;IO .. (JI;( IJI;( TR=IO_. TR=ro·• 

chronic sub-
chronic 

\ 

7.8E+OO S.IE+OO 

S.9E+OO 3.9F.+OO 

1.4E+Ol 9.0E+02 

I.IE-02 9.8E+OI 6.4E+OI 

9.8E+OO 9.8E+OO 

2.0E+04 1.3F.+04 

9.8E+OI 2.6E+02 
- ---

Risk -Based Guideline Values Report 
May, 1995 

• 

GV for 
TR;IO_. 

., 

----

GVfor 
Jll;( 

----

lngcslion + Dcnnal + lnhalalion 

GV for GVfor GV for GV for 
TR;IO_. TR;ro·• Tft;IO_. Ill;( 

J.SE-02 

I.IF.-02 

2.6F.+OO 

2.0E-03 2.0E-04 2.0E-OS 1.8E-OI 

I.SF.-02 

3.6E+OI 

I.SF.-01 
.. ----

10 

• 



• 

TADLEIC 

CIIEMICAL 

Cohall 

Copper 

Cyanide 

Iron 

Lead 

J.ilhium 

Manganese (Walcr) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

---

•• 

---- ---

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

lngeslion 

GV for GVfor GV for GV for GV for 
TR=I0'1 TR=IO .. 111=1 TR=ro·• TR=IO·' 

7.3E-OI 

I.BE-01 

I.IE-02 

7.3E-OI 

I.BE-01 

2.6E-OI 

I.IE+OI 

Oermal lnhalalion 

GV for GV for GV for GV for GV for 
TR=IO .. 111=1 111=1 TR=IO_. TR=ro·• 

chronic sub· 
chronic· 

S.2E+OI 3.4E+OI 

9.8E+OI 6.4E+OI 

S.9E+OO 3.9E+OO 

3.9E+02 2.6E+02 

9.8E+OI 6.4E+OI 

1.4E+02 9.0E+OI 

S.9E+03 3.9E+03 

Risk -Based Guideline Values Report 
May, 1995 

GV for 
TR=IO .. 

'• 

• 

--------

lngcslion + Ocnnal + lnhalalion 

GV for GV for GV for GV for GV for 
111=1 TR=IO_. TR=ro·• TR=IO .. 111=1 

7.2E-01 

I.BE-01 

I.IE-02 

7.3E-OI 

I.BE-01 

2.6E-OI 

1.1 E+OI 

-·--------·-

II 



TABLE1C 

CIIEMICAI. 

1,1,1· Trichloroethane 

1,1-0ichloroethanc 

1,2-0ichlorocthane 

1,2-truns-Dichloroethylcne 

2-Dulanonc 

2-llcxanonc 

2-Mcthylnaphthalcnc 

4-Mclhyl-2-l'entanonc 

4-Mclhylphcnol 

A eel nne 

Benzene 

Oenzoic Acid 

Oromodichloromethanc 

Oulyl benzyl phthalate 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=IO"' 

9.4E-02 

2.9E-OI 

1.4E-OI 

-

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

Ingestion 

GVfor GV for GVfor GV for GV for 
TR=to·• TR=to• HI= I"· TR=IO"' TR=to·• 

3.7E+OO 

9.4E-Ol 9.4E-04 9.SE+OO 9.SE-01 

7.3E-01 

2.2E+OI 

2.9E+OO 

I.SE-01 

3.7E+OO 

2.9E-02 2.9E-Ol 7.SE+OO 7.SE-OI 

I.SE+02 

1.4E-02 1.4E-Ol 7.3E-OI l.lE+OI l.lE+OO 

7.3E+OO 
-----·· 

Dermal Inhalation 

GV for GVfor GVfor GVfor GV for 
TR=IO_. Ill= I Hl=l TR=IO"' TR=Io·• 

chronic sub-
chronic 

2.2E+02 1.4E+Ol 

9.SE-02 l.OE-02 l.OE-03 

I.IE+04 2.4E+04 

4.7E+02 l.IE+Ol 

HE+OO J.6E+OO 

3.4E+Ol 2.3E+04 

7.SE-02 9.4E-02 9.4E-Ol 

I.IE+04 7.0E+OJ 

I.JE-01 6.8E+OI 4.4E+OI 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor 
TR=IO .. 

l.OE-04 

9.4E-04 

.. 

Ingestion + Dennal + Inhalation 

GVfor GVfor GVfor GVfor GVfor 
Ul=l TR=JO"' TR=IO·' TR=IO .. Hl=l 

1.7E+OO 1.1 E+OO 

2.3E·02 2.3E-Ol 2.3E-04 

l.lE+OO 2.9E+OO 

2.7E-OI 2.4E-OI 
1 

I.SE-01 

3.6E+OO 

7.1E-02 7.JE-OJ 7.1E-04 

1.4E+02 

1.4E-01 1.4E-02 1.4E-03 7.2E-OI 

I 

12 
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•• 

TABLEIC 

CIIEMICAL 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorocthanc 

Chryscne 

Crcsols 

Oi-n-butylphthalate 

Di·n-octylphthalalc 

Dibromochloromethanc 

Oichloromclhane 

l>iethyl benzene, 1,4· 

Ethyl benzene 

lie Kane 

lsophoronc 

Methyl iodide 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO"' 

6.6E-02 

1.2£+00 

I.OE-01 

I.IE+OO 

9.0£+00 

-

• 

--

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

Ingestion 

GVfor GVfor GVfor GVfor GVfor 
TR=to·~ TR•IO .. IU=I TR=IO"' TR=t0·1 

3.7£+00 

6.6£-03 6.6E..04 2.6£-02 1.61!+00 1.61!-01 

1.2£-01 1.2£·02 7.7£..01 1.7£·02 

3.7£+00 

7.3£-01 

J.OE-02 1.0£..()3 7.3£..01 1.4£+01 1.4£+00 

1.1£..01 I.IE-02 2.2£+00 1.4£+02 1.4E+OI 

).7£+00 

2.2£+00 

9.0£·01 9.0£-02 7.3£+00 1.1£+03 1.1£+02 

Dermal Inhalation 

GVfor OVfor OVfor OVfor OV for 
TRaiO .. Ill= I III-I TR•IO"' TR=to·l 

thronic sub-
thronic 

8.2£+01 HE+OI 

1.6£-02 6.2£-01 4.1£+00 S.l£-02 S.IE-03 

7.7£-03 

1.7£+01 1.1£+02 

1.4£-01 1.0£+02 6.6£+02 

1.4£+00 2.6£+02 1.7£+02 

2.6£+01 2.6£+01 

1.1£+01 8.9£+02 S.SE+OJ 

-·--~····-
L_.__ ____ 

Risk -Based Guideline Values Report 
May. 1995 

OVfor 
TR .. IO"' 

S.l£..04 

.. , 

• 

Ingestion + Dcnnal + Inhalation 

OVfor OVfor OVfor OVfor OV for 
Ill= I TR=IO .. TR=I04 TR=IO .. Ill= I 

J.JE-02 3.3£..02 

2.8£-02 2.8£..()) 2.8£-04 2.5£..02 

3.3£+01 

4.6£-01 4.6£..02 4.6£-03 

• 

3.0£+00 

I.OE-01 1.0£..()2 I.OE-03 7.2£-01 

1.0£+01 1.1£+00 J.l£.01 I.IE-02 1.8£+00 

3.3£+00 1.6£+00 

6.7£-01 S.IE-01 

8.9£+00 8.9£-01 8.9£-02 7.2£+00 

-

13 



TA8LE1C 

CIIEMICAL 

N-nitroso-diphenylamine 

l'cntuchlorophcnol 

Phenol 

Tetrachloroethcne 

Toluene 

Tribromomethane 

I Trichloroethylene 

'I Trichloronuoromcthane 

Trichloromethane 

j Xylene 

bis(2-Etbylbexyl)phthalate 

PAlls 

Acenaphthylene 

Anthracene 
-

Mound Plant 
Drafl Rev. 2 

• 

GVfor 
TR=IO_. 

1.7E+OO 

7.1E-02 

I.IE+OO 

7.7E-01 

1.4E+OO 

6.1E-OI 

-- -

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

Ingestion 

GV for GVfor GV for GV for GV for 
TR=IO'' TR=IO .. HI= I TR=IO_. TR=Jo·• 

1.7E-OI 1.7E-02 4.8E+OI 4.8E+OO 

7.1E-Ol 7.JE-04 I.JE+OO .5.9E-02 .5.9E-Ol 

2.2E+OI 

l.7E-OI 

7.3E+OO 

I.IE-01 I.IE-02 7.3E-OI 2.2E+02 2.2E+OJ 

7.7E-02 7.7E-Ol 2.6E+OI 2.6E+OO 

I.IE+OI 

1.4E-OI 1.4E-02 3.7E-OI 8.4E+OI 8.4E+OO 

7.lE+OI 

6.1E-02 6.1E-Ol 7.JE-OI 1.4E+OI 1.4E+OO 

I.IE+OI 
--

Dennal Inhalation 

GV for GV for GV for GVfor GVfor 
TR=JO"' HI= I HI= I TR=JO"' TReJO'' 

chronic sub-
chronic 

4.8E-OJ 

.5.9E-04 9.0E-OI .5.9E-OJ 

2.JE+Ol 1.4E+Ol 

.5.3E-OI l.SE+OO 

8.7E+OJ .5.7E+02 

2.2E+OO UE+02 9.9E+02 

2.6E-OI 4.SE-OI 4.SE-02 

l.SE+02 S.lE+02 

8.4E-OI 2.2E+OI 1.4E+OI 3.4E-02 3.4E-Ol 

1.4E-OI 1.7E+OI I.JE+OI 

2.6E+OI 1.7E+02 
----- - -

Risk -Dased Guideline Values Report 
May, 1995 

• 

GVfor 
TR=JO"' 

4.SE-03 

3.4E-04 

.. 

lngeslion + Dennal + Inhalation 

GVfor GV fo-r GV for GVfor GVfor 
Hl=l TR=JO .. TR=J0·1 TR=JO"' Ill= I 

1.7E+OO 1.7E-OI 1.7E-02 

l.2E-02 3.2E-Ol l.2E-04 .5.0E-OI 

2.2E+OI 

2.2E-OI 

l.lE+OO J.JE+OO 

I.IE+OO I.IE-01 I.IE-02 7.JE-OJ 

2.8E-OI 2.8E-02 2.8E-03 

2.3E+OO 1.9E+OO 

J.JE-02 l.lE-03 J.JE-04 l.6E-OI 

S.SE-01 S.SE-02 S.SE-03 

7.7E+OO 

14 
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• 

TAilLEIC 

CIIEMICAI. 

llcnzo(a)anthracene 

llcnzo(a)pyrcnc 

llcnzo(b)Ouoranthenc 

llenzo(g,h,i)pcrylcne 

llcnzo(k)Ouoranthcnc 

Dibenz(a,h)anthraccnc 

Fluoranthcnc 

lndeno( 1,2,3-cd)pyrenc 

l'henanthrcnc 

l'yrenc 

Pestiddes/I'CDs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 
··--·· 

Mound Plant 
Draft Rev. 2 

GV for 
TR=Io·• 

1.2E-Q2 

1.2E-03 

1.2E-02 

1.2E-OI 

1.2E-03 

1.2E-02 

2.SE-02 

2.SE-02 

1.1 f:-03 

• 

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

Ingestion 

GV for OV for GV for GV for 
TR=IO"' TR=IO .. Ill= I TR=IO_. 

1.2E-03 1.2E-04 7.7E-03 

1.2E-04 1.2E-O$ S.2E-04 

1.2E-03 1.2E-04 s.JE-03 

1.2E-02 1.2E-03 I.OE-01 

1.2E-04 1.2E-OS 2.3E-04 

1.5E+OO 

1.2E·03 1.2E-04 J.JE-03 

t.IE+OO 

2.5E-03 2.SE-04 5.6E-02 

2.SE-03 2.SE-04 t.BE-02 l.IE-02 

J.IE-04 I.IE-05 

GV for 
tR=to·• 

7.7E-04 

5.2E-OS 

S.IE-04 

I.OE-02 

2.3E-05 

J.JE-04 

5.6E-03 

l.IE-03 

Dennal Inhalation 

GV for OV for GV for OV for OV for 
TR=JO"' Ill= I 111=1 tJtaJO .. Tltato·• 

chronic sub· 
chronic 

7.7E-O$ 

S.2E-06 

s.JE-05 

I.OE-03 

2.3E-06 

2.2E+OO 1.4E+OI 

3.3E-OS 

1.8E+OO 1.2E+OI 

5.6E-04 

J.IE-04 2.3E-02 I.SE-02 

Risk -Based Guideline Values Report 
May, 1995 

GV for 
TR=JO"' 

'• 

• 

Ingestion+ Dennal + Inhalation 

GV for GVfor GV for GV for GV for 
Ill= I TR=IO .. TR=IO·' TR=IO .. Ill= I 

4.6E-03 4.6E-04 4.6E-O$ 

3.6E-04 3.6E-OS 3.6E-06 

3.5E-03 J.SE-04 3.5E-05 

5.5E-02 5.5E-03 S.SE-04 

1.9E-04 1.9E-OS 1.9E-06 

8.7E-OI 

2.6E-03 2.6E-04 2.6E-OS 

6.8E-OI 

! 

1.7E-02 1.7E-03 1.7E-04 

1.4E-02 1.4E-03 1.4E-04 I.OE-02 

.., 

~ 
~ 

IS 



TABLEIC 

CIIEMICAI. 

Aroclor 1254 

Aroclor 1260 

Beta-lliiC 

Dieldrin 

, Enllrin Ketone 
, __ ----------

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=JO~ 

I.IE-03 

4.7E-03 

S.lE-04 

- --

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

Ingestion 

GV for GV for GV for GV fnr GV for 
TR=J0·1 TR=IO .. Ill= I TR=to·• TR=JO·I 

7.3E-04 

I.IE-04 I.IE-OS 

4.7E-04 4.7E-OS 

s.JE-OS S.3E-06 t.SE-03 I.BE-02 I.BE-03 

Dennal Inhalation 

GV for OVfor GVfor OV for GV for 
TR=JO .. Ill= I Ill= I TR=IO~ TR=Io·• 

chronic sub-
chronic 

I.BE-04 6.1E-02 4.0E-02 

Risk -Based Guideline Values Report 
May, 1995 

• 

GV for 
TR=IO .. 

-- ---- -- - ~-------

Ingestion+ Dermal+ Inhalation 

GV for GVfor GV for GV for GV for 
Ill= I TR=IO~ TR=JO·I TR=IO .. Ill= I 

I 

S.2E-04 S.2E-05 S.2E-06 J.BE-03 

16 
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• 

TABLElD 

RADIONUCLIDE 
GVfor 
TR=lO_. 

Actinium-227+0 7.6E+OO 

Americium-241 UE+OI 

Dismuth-207 9.4E+02 

Cesium- I 17+0 UE+02 

Cobalt-60 2.$E+02 

Plutonium-218 1.6E+OI 
I 

' Plutonium-219 UE+OI 

Plutonium-240 UE+OI 

, Radium-226+0 1.6E+OI 

' 
Strontium-90+0 8.$E+OI 

Thorium-228+0 2.1E+OI 

Thorium-230 1.3E+02 

Thorium-212 UE+02 

Mound Plant 
Draft Rev. 2 

Ingestion 

GVfor 
TR=lO·' 

7.6E-OI 

UE+OO 

9.4E+OI 

UE+OI 

2.$E+OI 

1.6E+OO 

UE+OO 

UE+OO 

1.6E+OO 

8.$E+OO 

2.1E+OO 

I.JE+OI 

UE+OI 

• 

---------- - - ---

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

GVfor GV for 
TR=lO-' TR=lO_. 

7.6E-02 

UE-01 

9.4E+OO 

UE+OO 

2.$E+OO 

1.6E-OI 

UE-01 

UE-01 

1.6E-OI 

8.$E-OI 

2.1E-OI 

l.lE+OO 

UE+OO 

Inhalation 

GVfor GVfor GVfor 
TR=lO·' TR=lO"' TR=IO_. 

Risk -Based Guideline Values Report 
May, 1995 

Dennal 

GVfor GVfor 
TR=lO·' TR=lO"' 

• 

Ingestion + Inhalation + Dennal 

GVfor GVfor GVfor 
TR=lO_. TR=lO·' TR=lO"' 

i 

J7 



TA8LE1D 

RADIONUCLIDE 
GV for 
TR=IO .. 

Trilium 6.7E+04 

!Jranium-2JJ I.IE+02 

llranium-234 I.IE+02 

!Jranium-2JS+D J.OE+02 

Uranium-238+0 7.7E+OI 
--

Mound Plant 
Draft Rev. 2 

• 

Ingestion 

GV for 
TR=IO·' 

6.7E+Ol 

t.IE+OJ 

I.IE+OI 

I.OE+OI 

7.7E+OO 

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

GVfor GVfor 
TR=IO-t. TR=IO .. 

6.7E+02 6.7E+06 

I.IE+OO 

I.IE+OO 

t.OE+OO 

7.7E-OI 

Inhalation 

GVfor GV for GVfor 
TR=Io·> TR=IO-t. TR=IO .. 

6.7E+OS 6.7E+04 2.7E+07 

Risk -Based Guideline Values Report 
May, 1995 

• 

Dennal 

GVfor GVfor 
TR=IO·> TR=IO-t. 

2.7E+06 2.7E+OS 

.. 

Ingestion+ Inhalation+ Dennal 

GVfor GVfor GVfor 
TR=IO .. TR=Io·• TR=IO-t. 

6.6E+04 6.6E+Ol 6.6E+02 

18 

• 



• 

TABLE2A 

CIIEMICAL 

lligh E•plosives 

liM X 

I'ETN 

ROX 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

ilcryllium 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Co ball 
--

Mound Plant 
Drufi Rev. 2 

GV for 
TR=I0·4 

2.3E+04 

6.0E+02 

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=IO·' TRI0·6 111=1 111=1 

chronic subchronic 

S.SE+OS 

2.3E+03 2.3E+02 3.3E+04 9.SE+03 

4.4E+03 1.3E+03 

3.3E+03 9.SE+02 

7.7E+OS 2.2E+OS 

6.0E+OI 6.0E+OO S.SE+04 1.6E+04 

I.IE+04 

I.IE+07 3.2E+06 

5.SE+04 6.3E+04 

Inhalation 

GV for GVfor GV for GV for 
TR=I0·4 TR=IO·' TR=I0-6 Hl=l 

2.9E+06 2.9E+OS 2.9E+04 

9.0E+07 

1.8E+07 1.8E+06 1.8E+05 

2.4E+07 2.4E+06 2.4E+OS 

3.6E+06 3.6E+OS 3.6E+04 

Risk -Based Guideline Values Report 
May, 1995 

GVfor 
TR=IO_. 

6.0E+02 

.. 

• 

Ingestion+ Inhalation 

GVfor GV for GV for 
TR=JO·S TR=J0-6 Hl=l 

7.7E+05 I 

6.0E+OI 6.0E+OO 

19 



TADLE2A 

CIIEMICAL 

Copper 

Cyanide 

Iron 

.Lead 

Lithium 

Manganese (Oi.:t) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organic 

1,1,1-Trichloroethane 

Mound Plant 
Oraft Rev. 2 

• 

GV for 
TR=Jo·~ 

I 

--

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

Ingestion 

GV for GV for GV for GV for 
TR=to·s TRtO·' Ill= I 111=1 

chronic subchronic 

2.2E+OS 6.JE+04 

UE+06 4.4E+OS 

J.JE+OJ 9.SE+02 

2.2E+OS 6.JE+04 

S.5E+04 1.6E+04 

7.7E+04 2.2E+04 

J.JE+06 9.SE+OS 

I_ __ I 

Inhalation 

GV for GVfor GV for GV for 
TR=JO~ TR=to·s TR=to-<> HI=J 

9.0E+06 

S.4E+07 

I ___ I 

Risk -llased Guideline Values Report 
May, 1995 

• 

GV for 
TR=JO~ 

., 

Ingestion+ Inhalation 

GV for GV for GV for 
TR=to·s TR=JO-<> HI= I 

I.JE+06 I 

J.JE+OJ 

I I I 

20 

• 



• 

TABLE2A 

CIIEMICAL 

1.1-Uichtorocthanc 

1,2.1)ichluroethane 

1,2-lrans-l>ichloroctbylcnc 

2-Dutanonc 

2·11eKanonc 

2·Metbylnaphthalcne 

4·Mcthyl·2·1'entunonc 

4-Methylphcnol 

Acelonc 

Benzene 

llcnzoic Acid 

llromodichloromcthanc 

Butyl benzyl phthalate 

Carbon Disulfide 

Mound Plant 
Draft Rev. 2 

GV for 
TR=I0'4 

2.8E+04 

8.91H04 

4.2E+04 

' ..... 

• 

----·····---··· 

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

Ingestion 

GV for GV for GV for GVfor 
TR=I0·1 TRIO"' Ul-'=1 Ill= I 

chronic subchmnic 

I.IE+06 3.21:+06 

2.8E+Ol 2.81!+02 

2.2E+05 6.3E+OS 

6.6E+06 6.3E+06 

8.8E+OS 2.5£+06 

S.Sf:+04 1.6E+04 

J.JE+06 3.2E+06 

8.9f:t03 8.9f:+02 

4.4B107 l.lEt07 

4.2(;+03 4.2E+02 2.2£+0S 6.3E+04 

2.2f:+06 6.3Et06 

1.1 f:+06 3.2E+OS 

Inhalation 

GV for GVfor GVfor GVfor 
TR=to·• TR=JO·S TR=IO-t. I-ll= I 

2.31:+02 

6.7£+02 6.7£+02 8.1E+OI 

9.3E+03 

7.0E+02 

4.9E+02 4.9E+02 2.2E+02 

1.7E+OJ 

Risk *Dased Guideline Values Report 
May, 1995 

GVfor 
TR=IO_. 

6.7E+02 

4.9E+02 

. 

.. 

• 

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR=to·s TR=IO-& HI= I 

2.lE+02 

6.3E+02 6.3E+OI 

9.JE+03 

7.0E+02 I 

I 

4.9E+02 1.8E+02 

1.7E+Ol 
.. 

21 



TABLE2A 

CHEMICAL 

Cnrhon Tctrachlnridc 

( :hlornclhanc 

Chryscne 

Cresols 

Di-n-butylphlhalalc 

Di-n-oclylphlhalalc 

l)ibromochloromclhanc 

Dichloromclhane 

Diethyl benzene, 1,4-

Ethyl benzene 

llexane 

lsophoronc 

Methyl iodide 

N-nilroso-diphenylamine 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=1o·• 

2.0E+04 

3.510+05 

l.IE+04 

3.4E+05 

2.7E+06 

S.JE+OS 

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

Ingestion 

GVfor GVfor GV for GV for 
TR=IO-s TRIO_. Ill= I 111=1 

chronic subchronic 

2.0E+03 2.0E+02 7.7E+I13 2.2E+04 

3.5E-104 3.5E+03 

1.1 E+06 3.2E+06 

2.2£+05 6.3£+04 

l.IE+03 l.IE+02 2.2£+05 6.3£+05 

3.4E+04 3.4£+03 6.6E+OS 1.9E+OS 

1.1£+06 

6.6E+OS 1.9£+06 

2.7£+05 2.7E+04 2.2£+06 6.3£+06 

5.3£+04 S.l£+03 

Inhalation 

GV for GVfor GV for GV for 
TR=IO-t TR=Io-s TR=IO_. HI= I 

I.OE+03 I.OE+03 1.2£+02 

1.6£+02 

I.OE+03 

4.8E-OI 

9.1E+OI 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor 
TR=IO-t 

1.0£+03 

.. 

Ingestion+ Inhalation 

GVfor GV for GVfor 
TR=Io-s TR=IO_. 1:-11=1 

7.6Et02 7.6E+OI 

1.0£+03 

4.8E-OJ 

9.1E+OI 

I 

22 
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• 

ITAOLE 2A 

. 
CIIEMICAL 

Penlnchlorophcnol 

l'hcnul 

Tclrachloroclhcnc 

Toluene 

Tribrnmomclhane 

Trichloroc111ylenc 

TrichloroOuoromeehanc 

Trichloromelhanc 

Xylene 

bis(2-Eihylhcxyl)phlhalalc 

PAlls 

Acenaphlhylcnc 

Anlhraccnc 

llcnw(a)anlhraccnc 

Mound Plant 
Draft Rev. 2 

GV for 
TR=I0-1 

2.1E+04 

l.JE+OS 

2.JE+OS 

4.2E+OS 

1.8E+OS 

l.SE+Ol 

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=IO-s TRI0·6 111=1 111=1 

chronic subchronic 

2.1E+Ol 2.1E+02 l.JE+OS 9.SE+04 

6.6E~Il6 1.9E~06 

I.IE+OS l.2E+OS 

2.2E+06 6.JE+06 

l.JE+04 l.JE+Ol 2.2E+OS 6.JE+OS 

2.JE+04 2.JE+Ol 

J.JE+06 2.2E+06 

4.2E+04 4.2E+OJ I.IE+OS l.2E+04 

2.2E+07 

1.8E+04 1.8E+Ol 2.2E+O.S 6.3E+04 

3.3E+06 9.SE+06 

l.SE+02 l . .SE+OI 
--- -

Inhalation 

GV for GV for GVfor GV for 
TR=I0"4 TR=IO-s TR=I0-6 Hl=l 

2.SE+02 

J.SE+IO 3.8E+09 3.8E+08 

4.4E+02 4.4F.+02 4.4E+02 

7.JE+02 

UE+OJ 7.6E+02 7.6E+OI 

·-· 

Risk -Based Guideline Values Report 
May, 1995 

GV for 
TR=I0-4 

J.JE+OS 

4.4E+02 

I.SE+OJ 

.. 
-------

• 

Ingestion+ Inhalation 

GV for GV for GV for 
TR=JO·S TR=I0-6 HI= I 

2 . .SE+02 

J.JE+04 l.JE+OJ 

4.4E+02 4.4E+02 

7.JE+02 

7.4E+02 7.4E+OI 

I 

--

23 



-

TADLE2A 

CJIEMICAL 

llcnzo( a )pyrcnc 

Benzo(b)Ouoranthcnc 

Bcnzo(g,h,i)perylenc 

llcnzo(k)Ouoranthcnc 

Dibcnz(a,h)anthraccnc 

Fluoranthcnc 

lndcno( 1,2,3-cd)pyrcne 

Phenanthrene 

l'yrcne 

4,4'-DDE 

4,4'-DI>T 

Aroclor 1248 

Aroclor 12H 

Aroclor 1260 
-

Mound Plant 
Draft Rev. 2 

--

• 

----

GV for 
TR=Jo·• 

3.SE+02 

l.SE+Ol 

lSE+04 

3.SE+02 

l.SE+Ol 

7.6E+03 

7.6E+03 

3.4E+02 

3.4E+02 
----

- -- ---- ---------

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

Ingestion 

GV for GV for GV for GV for 
TR=JO·S TRIO-' Hl=l Hl=l 

chronic subchronic 

l.SE+OI l.SE+OO 

3.SE+02 l.SE+OI 

lSE+Ol l.SE+02 

l.SE+OI l.SE+OO 

4.4E+OS 1.3E+06 

3.SE+02 l.SE+OI 

3.3E+OS 9.SE+OS 

7.6E+02 7.6E+OI 

7.61:+02 7.6E+OI S.SE+Ol 1.6E+03 

l.4E+OI l.4E+OO 

2.2E+02 1.6E+02 

3.4E+OI 3.4E+OO 
--

Inhalation 

GV for GV for GVfor GVfor 
TR=IO·• TR=Io-s TR=IO"' HI= I 

4.3E+08 4.3E+07 4.3E+06 

-- -- --- -- -- -

Risk -Oased Guideline Values Report 
May, 1995 

• 

GVfor 
TR=I0-4 

--

7.6E+Ol 

.. 

Ingestion + Inhalation 

GVfor GVfor GV for 
TR=Io-s TR=IO"' Hl=l 

I 

7.6E+02 7.6E+OI 

24 

• 



• 

TABLE2A 

CHEMICAL 

D~la-811C 

Dieldrin 

Endrin Kclone 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

1.4E+OJ 

1.6E+02 

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=IO·' TRI0-6 BJ=I HI= I 

chronic subchronic 

1.4E+02 1.4E+OI 

1.6E+OI 1.6E+OO S.SE+02 1.6E+02 

Inhalation 

GVfor GV for GVfor GVfor 
TR=I0·4 TR=IO·' TR=I0-6 Hl=l 

8.2E+07 8.2E+06 8.2E+OS 

9.2E+06 9.2EtOS 9.2E+04 

Risk -Based Guideline Values Report 
May, 1995 

GV for 
TR=IO_. 

1.4E+OJ 

1.6E+02 

• 

Ingestion +Inhalation 

GV for GV for GV for 
TR=IO·' TR=IO-' Hl=l 

1.4E+02 1.4E+OI 

1.6E+OI 1.6E+OO 

25 



TABLE2B 

RADIONUCLIDE GVfor 
TR=J0-4 

Actinium-227+0 :l.IE+03 

Amcricium-241 9.8E+03 

nismuth-207 6.3E+OS 

Cesium-137+0 t.OE+OS 

CobaiHiO 1.7E+OS 

Plutonium-238 J.IE+04 

Plutonium-239 J.OE+04 

Plutonium-240 I.OE+04 

Radium-226+0 I.IE+04 

Strontium-90+0 :1.7E+04 

Thorium-228+0 1.4E+04 

Thorium-230 8.SE+04 

Thorium-232 9.8E+04 

Tritium 4.SE+07 
--

Mound Plant 
Draft Rev. 2 

• 

Ingestion 

GVfor 
TR=JO·' 

:l.IE+02 

9.8E+02 

6.3E+04 

J.OE+04 

1.7E+04 

I.IE+03 

J.OE+OJ 

I.OE+OJ 

I.IE+OJ 

S.7E+Ol 

1.4E+03 

8.SE+03 

9.8E+Ol 

4.SE+06 

----

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

GVfor GVfor 

TR=JO"' TR=IO_. 

:l.IE+OI 2.9E+02 

9.BE+Ot 3.BE+04 

6.3E+03 3.2E+OI 

I.OE+Ol 8.4E+OI 

1.7E+Ol 1.8E+OI 

I.IE+02 9.1E+06 

I.OE+02 1.4E+07 

I.OE+02 9.4JH06 

I.IE+02 2.6E+OI 

S.7E+02 

1.4E+02 1.8E+02 

B.SE+02 4.0E+06 

9.8E+02 8.9E+06 

4.SE+OS 

External 

GVfor GVfor GVfor 

TR=JO·' TR=JO"' TR=J0-4 

2.9E+OI 2.9E+OO t.OE+06 

l.BE+Ol l.BE+02 2.1E+06 

3.2E+OO 3.2E·OI 8.7E+09 

8.4E+OO 8.4E-OI 4.JE+09 

1.8E+OO I.BE-01 1.2E+09 

9.1E+OS 9.1E+04 3.0E+06 

1.4E+06 1.4E+OS 3.0E+06 

9.4E+OS 9.4E+04 3.0E+06 

2.6E+OO 2.6E-01 3.0E+07 

1.2E+09 

1.8E+OI 1.8E+OO 8.SE+OS 

4.0E+OS 4.0E+04 4.8E+06 

8.9E+OS 8.9E+04 4.3E+06 

8.6E+IJ 

Risk -Based Guideline Values Report 
May, 1995 

• 

Inhalation 

GVfor GVfor 
TR=tO·' TR=JO"' 

I.OE+OS I.OE+04 

2.1E+OS 2.1E+04 

8.7E+08 8.7E+07 

4.3E+08 4.3E+07 

1.2E+08 1.2E+07 

J.OE+OS 3.0E+04 

l.OE+OS 3.0E+04 

3.0E+OS 3.0E+04 

3.0E+06 J.OE+OS 

1.2E+OB 1.2E+07 

8.SE+04 8.SE+03 

4.8E+OS 4.8E+04 

4.3E+OS 4.3E+04 

8.6E+IO 8.6E+09 

. 

Ingestion + External + Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=tO·' TR=JO"' 

2.8E+02 2.8E+OI 2.8E+OO 

7.8E+Ol 7.8E+02 7.8E+OI 

3.2E+OI 3.2E+OO 3.2E-OI 

8.4E+OI 8.4E+OO 8.4E-OI 

I.BE+OI LBE+OO I.SE-01 I 

I.IE+04 I.IE+Ol I.IE+02 

I.OE+04 J.OE+Ol I.OE+02 

I.OE+04 I.OE+OJ J.OE+02 

2.6E+OI 2.6E+OO 2.6E-OI 

:1.7E+04 :1.7E+03 S.7E+02 

1.7E+02 1.7E+OI 1.7E+OO 

8.2E+04 8.2E+03 8.2E+02 

' 
9.SE+04 9.SE+OJ 9.SE+02 

4.:JE+07 4.SE+06 4.SE+OS 

26 

• 



• 

TABLE2B 

RADIONUCI.IDE GV for 
TR=IO_. 

!Jranium-2ll 7.2E+04 

IJraniurn-234 7.2E+04 

llranium-23S-t J) 6.HE+04 

llllranium-238 t J) S.2E+04 

Mound Plant 
Draft Rev. 2 

Ingestion 

GV for 
TR=IO·s 

7.2E+Ol 

7.2E+Ol 

6.8E+Ol 

S.2E+Ol 

• 

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

GV for . GV for 
TR=IO"' TR=IO_. 

7.2E+02 S.OE+06 

7.2E+02 8.2E+06 

6.8E+02 6.6E-t02 

S.2E+02 l.4E+Ol 

External 

GV for GV for GV for 
TR=IO·S TR=I0'6 TR=IO_. 

S.OE+OS S.OE+04 S.8E+06 

8.2E+OS 8.2E-t04 S.9E+06 

6.6E+OI 6.6E+OO 6.JE+06 

3.4E+02 l.4E+OI 6.6E+06 

Risk -Dased Guideline Values Report 
May, 1995 

Inhalation 

GV for GV for 
TR=IO-S TR=IO-' 

S.SE+OS S.8E+04 

S.9E+OS S.9E+04 

6.JE+OS 6.JE+04 

6.6E+OS 6.6E+04 

• 

Ingestion+ External + Inhalation 

GV for GV for GV for 
TR=IO_. TR=Io-s TR=IO"' 

7.0E+04 7.0E+Ol 7.9E+02 

7.1E+04 7.1E+Ol 7.1E-t02 

6.6E+02 6.6E+OI 6.6E+OO 

l.IE+Ol l.IE+02 l.IE+OI 

27 



TABLE2C 

CIIEMICAL 

lligh ExJllosives 

liM X 

I'ETN 

ROX 

lnorganlcs 

Aluminum 

Anlimony 

Arsenic 

Oarium 
I 

I 1\cryllium 

Cadmium (Walcr) 

Chromium Ill 

Chromium VI 

Co ball 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO .. 

l.lE+02 

3.2E+OO 

• 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=to·' TR=J0-6 HI=l TR=IO .. 

2.9E+Ol 

J.lE+OI I.JE+OO t.8E+02 

2.4E+OI 

1.8E+OI 

4.1E+03 

3.2E-OI 3.2E-02 2.9E+02 S.IE-01 

2.9E+OI 

S.9E+04 

2.9E+02 

Dermal 

GVfor GVfor GV for GV for 
TR=JO·' TR=J0·6 HI=I Hl=l 

chronic subchronic 

l.7E+OO 1.4E+OO 

2.8E+OO I.IE+OO 

6.6E+02 2.SE+02 

S.IE-02 S.IE-03 4.7E+OI 1.8E+OI 

4.7E+OO 

9.4E+03 3.6E+OJ 

4.7E+OI 7.2E+OI 

Risk -Dased Guideline Values Report 
May, 1995 

• 

GVfor 
TR=IO .. 

4.4E-01 

., 

Ingestion + Dermal 

GVfor GVfor GVfor 
TR=JO·' TR=IO_. Hl=l 

I 

3.2E+OO 

2.4E+OO 

S.7E+02 

4.4E-02 4.4E-OJ 4.0E+OI 

4.0E+OO 

S.IE+Ol 

4.0E+OI 
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• 

TA8LE2C 

CIIEMICAL 

Copper 

Cyanide 

Iron 

I.e ad 

Lithium 

Manganese (Wuter) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1-T richlorocthane I 
Mound Plant 
Draft Rev. 2 

GV for 
TR=to·• 

I 

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=to·s TR=IO-' m=t TR=to·• 

1.2E+03 

2.9E+02 

1.8F.+OI 

t.2E+03 

2.9E+02 

4.1E+02 

t.8E+04 

I I ..... 1 _l 

Dermal 

GV for GVfor GV for GV for GVfor 
TR=to·s TR=10'6 Hl=l Hl=l TR=IO_. 

chronic subchronic 

2.5E+OI 9.7E+OO 

4.7E+OI t.8E+OI 

2.8E+OO I.IE+OO 

1.9E+02 7.2E+OI 

4.7E+OI t.8E+OI 

6.6E+OI 2.5E+OI 

2.8E+03 I.IE+Ol 

., 

_ _j- L_ _____ I 
Risk -Based Guideline Values Report 

May, 1995 

• 

Ingestion + Dermal 

GVfor GV for GV for 
TR=I0·5 TR=IO-' HI= I 

I 
I 

2.4E+OI 
I 

i 

4.0E+OI 

2.4E+OO 

t.6E+02 

4.0E+OI 

5.7E+OI 

2.4E+03 

I I 
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-~- ---- -~ 

TABLE2C 

CJJEMJCAL 

1,1-Pichloroclhane 

1,2-Pichloroelhanc 

1,2-lrans-Pichloroclhylcne 

2-Bulanone 

2-llexanone 

2-Melhylnaphlhalcnc 

4-Mclhyi-2-Penlanone 

4-Mclhylphcnol 

Acclone 

Benzene 

llcnzoic Acid 

Bromollichloromclhane 

llulyl benzyl phlhalalc 

Carbon Pisullillc 
------

Mound Plant 
Draft Rev. 2 

GV for 
TR=to-< 

UE+02 

4.7E+02 

2.2E+02 

---

• 

- ~ - ---- ----- -- -- ~~-----

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

Ingestion 

GVfor GVfor GV for GV for 
TR=to·• TR=to·• Hl=l TR=to-< 

~.9E+03 

UE+OI I.SE+OO 4.SF..+OO 

1.2E+03 

3.~E+04 

4.7E+03 

2.9E+02 

~.9E+03 

4.7E+OI 4.7E+OO 3.6E+OO 

2.4E+O~ 

2.2E+OI 2.2E+OO 1.2E+03 6.1E+OO 

1.2E+04 

S.9E+03 

Dermal 

GV for GVfor GVfor GVfor GVfor 
TR=to·• TR=I0-6 J~H=I Hl=l TR=IO_. 

chronic subchronic 

I.IE+02 4.1E+02 

4.SE-01 4.~E-02 4.4E+OO 

~.2E+Ol 6.6E+03 

2.3E+02 8.8E+02 

2.6E+OO l.OE+OO 

1.6E+03 6.4E+03 

3.6E-01 3.6E-02 3.6E+OO 

~.IE+Ol 2.0E+Ol 

6.1E-01 6.1E-02 3.2E+OI 1.2E+OI S.9E+OO 

., 

3.9E+OI I.SE+OI 
--------

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion + Dermal 

GV for GVfor GV for 
TR=Jo·• TR=I0-6 Hl=l 

I.OE+02 

4.4E-Ol 4.4E-02 

4.~E+03 

' 
i 

2.2E+02 

2.6E+OO 

1.3E+03 

3.6E-01 3.6E-02 

S.OE+Ol 

5.9E-OI 5.9E-02 l.IE+OI 

3.9E+OI 
- --
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TADLE2C 

CHEMICAL 

Carbon Telrachloride 

· Chloroelhane 

Chryscnc 

Cresols 

Di-n-bulylphlhalalc 

. Di-n-oclylphlhalalc 

:1 Dibromochlornmclhanc 

Dichloromelhanc 

Dielhyl benzene, 1,4-

E1hyl benzene 

. llexanc 

lsophoronc 

Melhyl iodide 

I N-nilroso-diphenylamine 

Mound Plant 
Draft Rev. 2 

GV for 
TR=to·• 

1.1 E~02 

1.9E+Ol 

1.6E+02 

1.8E+Ol 

1.4E+04 

2.8E+Ol 

• 

- -

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

Ingestion 

GV for GV for GV for GV for 
TR=to-s TR=I0-6 Hl=t TR=to·• 

I.IE+OI I.IE+OO 4.1E~OI 7.6E-OI 

1.9E+02 1.9E+OI 3.7E-OI 

S.9E+Ol 

1.2E+03 

1.6E+OI 1.6E+OO 1.2E+03 6.7£+00 

1.8£+02 1.8E+OI l.SE+Ol 6.SE+OI 

S.9E+Ol 

l.SE+Ol 

1.4£+03 1.4E+02 1.2E+04 S.2E+02 

2.8E+02 2.8E+OI 2JE+OI 

Dermal 

GVfor GV for GV for GV for 
TR=to-s TR=J0-6 Hl=l Hl=l 

chronic subchronic 

7.6E-02 7.6E-Ol l.OE-01 1.2E+OO 

3.7E-02 3.7E-Ol 

S.IE+OO J.IE+OI 

6.7E-OI 6.7E-02 4.8£+01 1.9E+02 

6.SE+OO 6.SE-Ol 1.2E+02 4.8E+OI 

l.lE+OI 

S.2E+OI S.2E+OO 4.3E+02 1.6E+Ol 

2.3E+OO 2JE-Ol 

Risk -Based Guideline Values Report 
May, 1995 

GV for 
TR=IO_. 

7.6E-OI 

3.7E-Ol 

6.4E+OO 

6.2E+OI 

S.OE+02 

., 

2.3E+OI 

• 

Ingestion+ Dermal 

GV for GV for GVfor 
TR=to-s TR=J0-6 Hl=l 

7.6E-02 7.6E-Ol l.OE-01 

3.7E-02 3.7E-03 

8.1E+OO 

6.4E-OI 6.4E-02 4.6E+OI 

6.2E+OO 6.2E-Ol 1.2E+02 

l.lE+OI 

S.OE+OI S.OE+OO 4.1E+02 

2.3E+OO 2.3E-OI 
-----

31 



TABLE2C 
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"'IO_. TR.,JO·' TR"'IO·' J-11"'1 TR=JO_. TR=JO·' TR=I04 t-11=1 Hl=l TR=IO.. TR=JO·' TR=I04 HI=I 

chronic subchronic 

l'cntnchlorophcnnl 1.1E+02 1.11'+01 I.IE+OO 1.8E+Ol 2.8E..()2 2.8fo..()J 2.8E-04 4.3E-OI 1.7£-01 2.8E-02 2.8E..()J 2.8E-04 4.JE-OI 

l'henol 3.SE+04 1.0£!+03 3.9£+02 9.9£+02 

Tctrachloroethcn~ S.9E+02 2.5£..()1 9.8£-01 2.SE..()I 

Tolucn.: l.lE+04 4.2£+01 1.6E+02 4.1£+01 

1 Tribromomctbnnc 1.7£+03 1.7£+02 1.7E+OI 1.2E+Ol 1.1E+02 I.IE+OI J.IE+OO 7.2E+OI 2.8E+02 I.OE+02 I.OE+Ol l.OE+OO 6.8E+Ol 

Trichloroethylene l.lE+OJ l.JE+02 l.lE+Ol 1.2£+01 1.2£+00 L2E·OI 1.2E+OI 1.2E+OO 1.2£..()1 

TrichloroOuoromcthanc 1.8E+04 1.71'!+02 I.SE+02 1.6E+02 

Trichlnromcthane 2.3£+01 2.3E+02 2.3E+OI S.9E+02 4.0£+01 4.0£+00 4.0£..()1 I.IE+OI 4.1E+OO 4.0£+01 4.0E+OO 4.0£..()1 I.OE+OI 

Xylene 1.2E+OS 

bis(2·1lthyllu.:xyl)phthalotc 9.81!+02 9.8E+01 9.8E+OO 1.2E+Ol 6.7E+OO 6.7E..()J 6.7E-02 &.OE+OO 3.1E+OO 6.6£+00 6.6E·OI 6.6E-02 7.9E+OO 

PAlls 

Accnnphthylcnc 

Anthracene 1.8E+04 I.JE+OI 4.8E+OI ·• I.JE+OI 

ncnzo(a)anthruccnc 1.9E+OI I 1.91HOO !·9!'·~· - -- --- Ll:~~l_ . __3.71!_:_04_ I 3.7~-IJS 3.7E·03 3.7E-04 3.7E-OS 

Mound Plant 
Drafi Rev. 2 

• 
Risk -Based Guideline Values Report 

May, 1995 

• 
32 
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• 

TAilLE2C 

CIIEMICAL 

Benzo(a)pyrcnc 

llcnzo(h)lluoranlhcnc 

Benzo(g.h,i)pcrylcnc 

Benzo(k)lluoramhcnc 

Dibenz(a,h)anlhracenc 

Fluoranlhenc 

lndeno( 1,2,3-cd)pyrenc 

Phcnanlhrcnc 

Pyrenc 

Peslicides/I'CDs 

4,4'-DI>E 

4,4'-DIH 

Aroclor 124H 

Aroclor 1254 

Mound Plant 
Draft Rev. 2 

GV for 
TR=I04 

1.9E+OO 

1.9E+OI 

1.9E+02 

1.9E+OO 

1.9E+OI 

4.UE+OI 

4.0E+OI 

1.8EHlO 

--

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=JO·' TR=IO.t. Hl=l TR=J0·4 

1.9E-OI 1.9E-02 2.SE-04 

1.9f:t00 1.9E-OI 2.4E-03 

1.9E+OI 1.9Et00 S.OE-02 

1.9E-OI 1.9E-02 I.IE-04 

2.41!+03 

1.9E+OO 1.9E-OI 1.6E-03 

1.8E+03 

4.0E+OO 4.0E-OI 2.7E-02 

4.0E+OO 4.0E-OI 2.9Et01 I.SE-02 

I.SE-01 I.SE-02 

1.2E+OO 

Dermal 

GV for GV for GV for GV for 
TR=IO·' TR=I0·6 HI= I Hl=l 

chronic subchronic 

2.SE-OS 2.SE-06 

2.4E-04 2.4E-05 

S.OE-03 S.OE-04 

I.IE-OS 1.1 E-06 

I.OE+OO 4.0Et00 

1.6E-04 1.6E-OS 

8.7E-OI 3.3E+OO 

2.7E-03 2.7E-04 

I.SE-03 I.SE-04 I.IE-02 4.2E-Ol 

Risk -Ilased Guideline Values Report 
May, 1995 

GV for 
TR=Jo·• 

2.SE-04 

2.4E-03 

S.OE-02 

1.1 E-04 

1.6E-03 

2.7E-02 

I.SE-02 

.. 

• 

Ingestion+ Dermal 

GV for GV for GVfor 
TR=JO·' TR=JQ-~> Hl=l 

2.SE-OS 2.SE-06 

2.4E-04 2.4E-05 

S.OE-03 S.OE-04 

I.IE-05 1.1 E-06 

I.OE+OO 

1.6E-04 1.6E-05 

8.7E-OI 

2.7E-Ol 2.7E-04 

I.SE-03 I.SE-04 I.IE-02 

I 

. 33 



I 

TABLE2C 

CHEMICAL 

Aroclor 1260 

ncta-nuc 

Dieldrin 

Endrin Ketone 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO .. 

1.8E+OO 

7.6Et00 

8.6E-OI 

• 

---------

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

Ingestion 

GVfor GVfor GV for GV for 
TR=to·' TR=IO"" 1-11=1 TR=IO .. 

I.SE-01 I.SE-02 

7.6E-OI 7.6E-02 

8.6E-02 8.6E-Ol 2.9E+OO S.SE-Ol 

Dermal 

GV for GV for GVfor GVfor 
TR=JO·S TR=IO"" 1-11=1 J-11=1 

chronic subchronic 

S.SE-04 S.SE-OS 2.9E-02 I.IE-02 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor 
TR=IO·• 

8.4E-Ol 

i 

Ingestion+ Dennal 

GVfor GVfor GV for 
TR=JO·' TR=IO"" 1-11=1 

8.4E-04 8.4E-OS 2.9E-02 
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• 

TABLE2D 
' 

RADIONUCLIDE 

Aclinium-227+0 

Americium-241 

Oismuth-207 

Cesium-137+0 

Cobah-60 

Plulonium-238 

' Plulonium-239 

! Plulonium-240 

Radium-226+0 

Stronlium-90+0 

Thorium-228+0 

Thorium-230 

Thorium-232 

Mound Plant 
Draft Rev. 2 

• 

-~-- -------------- - ----------------

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

Ingestion 

GV for GVfor 
TR=IO_. TR=t0·5 

1.2E+04 1.2E+03 

2.3E+04 2.3E+03 

I.$E+06 UE+O$ 

2.4E+O$ 2.4E+04 

4.1E+O$ 4.1E+04 

2.6E+04 2.6E+03 

2.4E+04 2.4E+03 

2.4E+04 2.4E+03 

2.6E+04 2.6E+03 

1.4E+O$ 1.4E+04 

3.3E+04 3.3E+03 

2.1E+O$ 2.1E+04 

2.3E+0.5 2.3E+04 

GVfor GVfor 
TR=IO~ TR=IO_. 

1.2E+02 

2.3E+02 

UE+04 

2.4E+03 

4.1E+03 

2.6E+02 

2.4E+02 

2.4E+02 

2.6E+02 

1.4E+03 

3.3E+02 

2.1E+03 

2.3E+03 

Dermal 

GVfor GVfor GVfor 
TR=JO·' TR=IO~ TR=IO_. 

. 

Risk -Based Guideline Values Report 
May, 1995 

Ingestion+ Dermal 

GVfor GVfor 
TR=JO·' TR=IO~ 

• 

I 
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TABLE2D 

RADIONUCLIDE 

Trilium 

Uranium-233 

Uranium-214 

Uranium-235+0 

Uranium-238+0 

Mound l11ant 
Draft Rev. 2 

• 

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

Ingestion 

GVfor GVfor GVfor GV for 
TR=to·• TR=to·' TR=I0-6 TR=IO_. 

I.IE+08 I.IE+07 I.IE+06 l.lE+07 

1.7EiOS 1.7£+04 1.7E+O) 

1.7E+OS t.7E+04 1.7£+03 

1.6E+OS t.6E+04 1.6£+01 

1.2E+OS 1.2E+04 1.2E+03 

Dermal 

GVfor GVfor GVfor 
TR=IO·' •TR=IO ... TR=104 

l.lE+06 1.3E+05 1.2Et07 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion+ Dermal 

GVfor GV for 
TR=JO·' TR=IO ... 

1.2E+06 1.2E+05 
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• 

TABLEJA 

CIIEMICAL 

Jligh E1ploslves 

liM X 

PETN 

I 
i ROX 

In organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 

Mound Plant 
Draft Rev. 2 

GV for 
TR=I0·4 

2.7E+02 

6.9E+OO 

• 

---- --- -

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

Ingestion 

GV for GV for GV for GV for 
TR=to·s TR=IO-' HI= I Hl=l 

chronic subchronic 

6.4E+03 

2.7E+OI 2.7E+OO 3.8E+02 2.3E+02 

S.IE+OI l.IE+OI 

3.8E+OI 2.3E+OI 

9.0E+03 S.SE+Ol 

6.9E-OI 6.9E-02 6.4E+02 3.9E+02 

1.3E+02 

. J.JE+OS 7.8E+04 

6.4E+02 1.6E+03 

-- ------- ---------

Inhalation 

GV for GV for GVfor GV for 
TR=J0-4 TR=J0·5 TR=JO-' Hl=l 

7.3E+04 7.3E+OJ 7.3E+02 

2.2E+06 

4.3E+OS 4.3E+04 4.3E+Ol 

6.0E+OS 6.0E+04 6.0E+03 

8.9E+04 8.9E+OJ 8.9E+02 

--------- --- ··-···--·- -~ 

Risk -Dased Guideline Values Report 
May, 1995 

GV for 
TR=I0-4 

6.9E+OO 

• 

-~-

Ingestion+ Inhalation 

GVfor GVfor GVfor 
TR=JO·S TR=IO-' HI= I 

I 

I 

i 

8.9E+Ol 

6.9E-OJ 6.9E-02 

. 
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TABLE3A 

CHEMICAL 

Copjli:r 

: Cyanide 

Iron 

Lead 

Lithium 

Manganese (Diet) 

Mercury 

Nickel 

Silver 

Thallium 

Vitnadium 

Zinc 

Organics 

I, I, 1-Trichloroethane 

Mound Plant 
Draft Rev. 2 

GV for 
TR=lo·• 

I J 

• 

-- -- --- ---

Subsistence Farmer- Soil Guldelide Values: Chemicals (Units= rug/kg) 

Ingestion 

GV for GV for GV for 
TR=lo-s TR=IO_. Hl=l 

chronic 

2.6E+Ol 

1.8E+04 

l.8E+OI 

2.6E+Ol 

6.4E+02 

9.0F.+02 

l.8E+04 

_j 

Inhalation 

GV for GVfor GVfor GVfor GVfor 
1-11=1 TR=JO·• TR=JO·S TR=lO_. Hl=l 
subchronic 

1.6E-t0l 

I.IE+04 2.2E+OS 

2.3E+OI l.lE+06 

1.6E+Ol 

J.9E+02 

S.SF.+02 

2.lE+04 

_ __j ----' I I 
Risk -Based Guideline Values Report 

May, 1995 

• 

GVfor 
TR=lO_. 

I 

Ingestion+ Inhalation 

GVfor GVfor GVfor 
TR==lo-s TR==lO_. Hl=l 

1.7£+04 

3.8E+OI 

I I I 
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• 

TABLEJA 

CIIEMICAL 

1,1-0ichloroclhaoc 

1,2-Uichloroclhanc 

1,2-lraos-Dichloroclhylcne 

2-llulaoonc 

2-llexanonc 

2-Mclhylnaphlhalcnc 

4-Melhyi-2-Penlanonc 

4-Melhylphcnol 

Acelonc 

llcnzene 

Denzoic Acid 

Dromodichloromclhanc 

Duly I benzyl phlhalale 

Carbon Oisullide 

Mound Plant 
Draft Rev. 2 

GV for 
TR=Io·• 

l.lE+02 

I.OE+Ol 

4.8E+02 

~ ~ 

• 

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

Ingestion 

GV for GV for GV for GV for 
TR=JO·' TR=J0-6 Hl=l Ill= I 

chronic subchronic 

l.lE+04 7.8E+04 

l.lE+OI l.lE+OO 

2.6E+Ol 1.6E+04 

7.7E+04 1.6E+OS 

I.OE+04 6.lE+04 

6.4E+02 l.9E+02 

1.3E+04 7.8E+04 

I.OE+02 I.OE+OI 

S.IE+OS l.IE+OS 

4.8E+OI 4.8E+OO 2.6E+03 1.6E+03 

2.6E+04 1.6E+OS 

l.lE+04 7.8E+Ol 
~-~-- ----

Inhalation 

GV for GV for GVfor GV for 
TR=IO_. TR=JO·' TR=I0-6 Hl=l 

s.6E+OO 

2.0E+02 2.0E+OI 2.0E+OO 

9.3E+Ol 

7.0E+02 

4.9E+02 S.SE+OI S.SE+OO 

2.0E+02 

Risk -Based Guideline Values Report 
May, 1995 

GVfor 
TR=J0-4 

1.2E+02 

l.6E+02 

---

• 

Ingestion+ Inhalation 

GV for GVfor GV for 
TR=JO·' TR=J0-6 HI= I 

S.6E+OO 

1.2E+OI 1.2E+OO 

9.lE+Ol 

7.0E+02 

l.6E+OI 3.6E+OO 

' 

2.0E+02 
--
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TABLEJA 

CIIEMICAL 

' Carbon Tetrachloride 

Ch lorocthunc 

Chryscnc 

Cresols 

Di-n-butylphthalatc 

Oi·n-octylphthalutc 

Dibromochloromcthanc 

Oichloromcthane 

Diethyl benzene, 1,4· 

Ethyl benzene 

llcxanc 

lsophnrone 

Methyl iodide 

N-nitroso-diphenylaminc 

Mound Plant 
Draft l~ev. 2 

• 

GV for 
TR=I0·4 

2.3E+02 

4.1E+Ol 

l.6E+02 

4.0£+03 

3.1E+04 

6.1E+03 

-

Sub~l$tence Farmer- Soil Guideline Values: Chemicals (Uhits = mg/kg) 

Ingestion 

GVfor GVfor GVfor 
TR=IO·' TR=I0-6 Hl=l 

chronic 

2.3E+OI 2.3E+OO 9.0E+Ot 

4.1E+02 4.1E+OI 

I.JE+04 

2.6E+Ol 

l.6E+OI 3.6E+OO 2.6E+Ol 

4.0E+02 4.0E+OI 7.7E+03 

1.3E+04 

7.7E+03 

l.IE+Ol l.IE+02 2.6E+04 

6.1F.+02 6.1E+OI 

GVfor 
Hl=l 
subchronic 

S.SE+02 

7.8E+04 

1.6E+Ol 

1.6E+04 

4.7E+03 

4.7E+04 

1.6F.+OS 

Inhalation 

GV for OV for GV for OVfor 
Tlt=IO_. TR=IO·' TR=I0-6 f-11= I 

3.1E+02 3.1£+01 3.1E+OO 

1.6E+02 

I.OE+Ol 

4.8E-OI 

9.1E+OI 

Risk -Based Guideline Valnes Report 
May, 1995 

• 

GVfor 
TR=IO_. 

1.3E+02 

Ingestion+ Inhalation 

GV for GV for GVfor 
TR=tO·' TR=J0-6 Hl=l 

1.3E+OI I.JE+OO 

I 

I.OE+OJ 

4.8E-01 

9.1E+OI 
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• 

TADLE3A 

CIIEMICAL 

Pentachlorophenol 

l'hcnol 

Telrachloroelhene 

Toluene 

Tribromomelhane 

Trichloroelhylene 

l"richloronuoromclhane 

Trichloromerhane 

Xylene 

bis(2-Erhylhexyl)phthalatc 

PAlls 

Acenaphlhylene 

Anthracene 

Oenzo(a)anlhraccne 

Mound Plant 

Draft Rev. 2 

GV for 

TR=I0-4 

2.SF.+02 

3.8E+03 

2.7F.+Ol 

4.9E+Ol 

2.1E+Ol 

4.1E+OI 
-

• 

Subsistence Farmer- Soil Guideline Values: Chemicals (Units-= htg/kg) 

Ingestion 

GVfor GV for GV for GV for 

TR=t0·5 TR=I0-6 Hl=l Hl=l 
chronic subchtonle 

2.SE+OI 2.SE+OO 3.8E+03 2.3E+hl 

7.7E+04 4.7E-tU4 

l.lE+Ol 7.8E+03 

2.6E+04 1.6E+OS 

3.8E+02 3.8E+OI 2.6E+03 1.6E+04 

2.7E+02 2.7E+OI 

3.8E+04 S.SE+04 

4.9E+02 4.9E+OI 1.3E+03 7.8E+02 

2.6EtOS 

2.1E+02 2.1E+OI 2.6E+03 1.6E+Ol 

3.8E+04 2.3E+OS 

4.1E+OO 4.1E-OI 

Inhalation 

GVfor OV for GV for GVfor 

TR"'I0-4 TR=JO·S TR=J0-6 Hl=l 

2.SE+02 

9.4E+08 9.4E+07 9.4E+06 

4.4E+02 2.7E+02 2.7E+Ot 

7.1E+02 

1.9E+02 1.9E+OI 1.9E+OO 

-------------- ------

Risk -Based Guideline Values Report 

May, 1995 

OV for 

TR=I0-4 

3.8E+Ol 

4.4E+02 

1.8E+02 

• 

lllgestion + Inhalation 

OV for GV for GVfor 
TR=JO·S TR=J0-6 Hl=l 

2.SE+02 

3.8E+02 3.8E+Ot 

1.3E+02 I.JE+OI 

7.3E+02 

1.8E+OI 1.8E+OO 
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TABLEJA 

CHEMICAL 

Benzo(a)pyrcnc 

llcnzo(b)Ouomnthenc 

Bcnzo(g,h,i)pcrylcne 

Bcnzo(k)Ouorunthenc 

f>ibcnz(a.h)anlhrdccne 

I Fluoramhenc ·. 

lndcno( 1,2,3-cd)pyrcnc 

l'hcnanlhrcnc 

Pyrcnc 

Peslicldes/PCOs 

4,4'-DDE 

4,4'-0DT 

Aroclor 1248 

Aroclor 1254 
··--

Mound Plant 
Drafi Rev. 2 

• 

GV for 
TR=Jo-~ 

4.1f.+OO 

4.1E+OI 

4.1E+02 

4.1E+OII 

4.1E+OI 

8.8E+OI 

8.8E+OI 

l.9E+OO 

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

Ingestion 

GVfor GVfor GV for 
TR=JO·S TR=J0-6 HI= I 

chronic 

4.1E·OI 4.1E-02 

4.1E+OO 4.1E-OI 

4.1E+OI 4.1E+OO 

4.1E·OI 4.1E-02 

S.IE+Ol 

4.1E+OO 4.1E-OI 

l.81HOJ 

8.8E+OO 8.8E-OI 

8.8E+OO B.BE-01 6.4E+OI 

l.9E-OI l.9E-02 

2.6E+OO 

GVfor 
HI= I 
subchtunlc 

l.IE+04 

2.lE+04 

l.9Et01 

l.9Et00 

Inhalation 

GV for GVfor GVfor GVfor 
Tk=J0-4 TR=JO·I TR=J0-6 Hl=l 

I.IE+07 I.IE+06 I.IE+OS 

---

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor 
TR=IO_. 

8.8E+OI 

Ingestion+ Inhalation 

GVfor GV for OVfor 
TR=J0"1 TR=J0-6 Hl=l 

I 

8.8E+OO 8.8E-OI 

--
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• 

TADLE3A 

CIIEMICAL 

Aroclor 1260 

llcla·IIIIC 

Dieldrin 

Endrin Kclonc 

Mound Plant 
Draft Rev. 2 

GV for 
TR=JO·~ 

3.91!+00 

1.71!+01 

1.9E+OO 

• 

-----------------

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

Ingestion 

GV for GVfor GV for GV for 
TR=JO·S TR=J0-6 Hl=l 1-11=1 

chronic subchronic 

3.91!-01 3.91!-02 

1.71!+00 1.7E-OJ 

1.9E~OJ 1.9E-02 6.4E+OO 3.9E+OO 

Inhalation 

GVfor GV for GV for GVfor 
TR=J0-4 TR=JO·s TR=J0-6 HI= I 

2.0E+06 2.0E+OS 2.01!+04 

2.3E+OS 2.3E+04 2.3E+03 

Risk -Based Guideline Values Report 
May, 1995 

GVfor 
TR=J0-4 

1.71!+01 

1.9E+OO 

• 

----

Ingestion + Inhalation 

GV for GVfor GVfor 
TR=JO·s TR=J0-6 HI= I 

1.7E+OO 1.7E·OI 

1.9E-OJ 1.9E-02 
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TABLE 3D 

RADIONUCLIDE 
GVfor 
TR=IO_. 

Aclinium-227+0 3.6E+OI 

Amcricium-241 6.8E+OI 

Oismulh-207 4.4E+03 

Ccsium-137+0 .7.1E+02 

Coball-60 1.2E+03 

Plulonium-238 7.6E+OI 

Plulonlum-239 7.1E+OI 

Plulonium-240 7.1E+OI 

Radium-226+0 7.6E+OI 

Slrontium-90+0 4.0E+02 

Thorium-228+0 9.7E+OI 

Thorium-230 6.0E+02 

Thorium-232 6.8E+02 

Mound Plant 
Draft Rev. 2 

• 

Ingestion 

GVfor 
TR=IO·' 

·3.6E+OO 

6.8E+OO 

4.4E+02 

7.1E+OI 

1.2E+02 

7.6E+OO 

7.1E+OO 

7.1E+OO 

7.6E+OO 

4.0E+OI 

9.7E+OO 

6.0E+OI 

6.8E+OI 

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

GVfor GV for 
TR=JO-<~ TR=IO_. 

3.6E.OI 1.9E+OI 

6.8E-OI 2.4E+03 

4.4E+OI 2.0E+OO 

7.1E+OO $.3E+OO 

1.2E+OI I.IE+OO 

7.6E-OI $.7E+OS 

7.1E-OI 8.8E+OS 

7.1E.OI S.9E+OS 

7.6E.OI 1.6E+OO 

4.0E+OO 

9.7E.OI I.IE+OI 

6.0E+OO 2.$E+OS 

6.8E+OO S.6E+OS 

External 

GVfor GVfor GVfor 
TR=JO·' TR=I0-6 TR=IO_. 

1.9E+OO 1.9E-OI 2.6E+04 

2.4E+02 2.4E+OI $.3E+04 

2.0E-01 2.0E-02 2.2E+08 

$.3E.OI $.3E-02 I.IE+08 

I.IE-01 I.IE-02 3.0E+07 

S.7E+04 S.7E+03 7.4E+04 

8.8E+04 8.8E+03 7.3E+04 

S.9E+04 $.9E+03 7.3E+04 

1.6E.OI 1.6E-02 7.4E+OS 

2.9E+07 

I.IE+OO I.IE-01 2.1E+04 

2.SE+04 2.SE+03 1.2E+OS 

S.6E+04 S.6E+03 I.IE+OS 

Risk -Dased Guideline Values Report 
May, 1995 

• 

Inhalation 

GVfor GVfor 
TR=IO·' TR=Io-<~ 

2.6E+03 2.6E+02 

$.3E+03 $.3E+02 

2.2E+07 2.2E+06 

I.IE+07 I.IE+06 

3.0E+06 3.0E+O$ 

7.4E+03 7.4E+02 

7.3E+01 7.3E+02 

7.3E+03 7.3E+02 

7.4E+04 7.4E+03 

2.9E+06 2.9E+OS 

2.1E+03 2.1E+02 

1.2E+04 1.2E+03 

I.IE+04 I.IE+03 

Ingestion + External + Inhalation 

GVfor GVfor GVfor 
TR=IO .. TR=IO·' TR=I0-6 

1.2E+OI 1.2E+OO 1.2E.OI 

6.7E+OI 6.7E+OO 6.7E-OI 

2.0E+OO 2.0E-OI 2.0E-02 

$.3E+OO $.3E-OI $.3E-02 

I.IE+OO I.IE-01 I.IE-02 

7.6E+OI 7.6E+OO 7.6E-OI 

7.1E+OI 7.1E+OO 7.1E-OI 

7.1E+OI 7.1E+OO 7.1E-OI 

I 1.6E+OO 1.6E.OI 1.6E-02 

4.0E+02 4.0E+OI 4.0E+OO 

I.OE+OI I.OE+OO I.OE-01 

$.9E+02 $.9E+OI S.9E+OO 

6.8E+02 6.8E+OI 6.8E+OO 
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• 

TARLE 3D ' 

RADIONUCUDE 
GV for 
TR .. 10·• 

Tritium J.IE+OS 

llranium-2ll 5.0£+02 

Uranium-234 S.IE+02 

llranium-2JS+D 4.8F.+02 

Uranium-238+0 J.6E+02 
.... -~········--

Mound Plant 
Draft Rev. 2 

Ingestion 

GV for 
TR=IO's 

l.IEt04 

S.OEiOI 

S.IE+Ol 

4.8E+OI 

3.6E+Ol 

• 

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

GVfor GV for 
TR=IO.t. TR=to·• 

l.IE+Ol 

S.OE+OO J.2E+OS 

S.IE+OO S.2E+OS 

4.8E+OO 4.21:!+01 

3.6E+00 2.1E+02 

External 

GVfor GVfor GV for 
TR=IO·s TR=to• TR=IO_. 

2.1E+10 

3.21!+04 3.21!+03 1.4E+OS 

S.2E+04 S.2E+Ol I.SE+OS 

4.2E+OO 4.2E·Ol 1.6E+05 

2.1E+OI 2.1E+OO 1.6E+OS 

Risk -llased Guideline Values Report 
May, 1995 

Inhalation 

GVfor GV for 
TR=Io·s TR=JO-li 

2.JE+09 2.1E+08 

1.4E+04 1.4E+OJ 

UE+04 I.Sl!+Ol 

1.6E+04 1.6E+OJ 

1.6E+04 1.6E+03 

• 

Ingestion + External + Inhalation 

GVfor GV for GVfor 
TR=IO_. TR=to·~ TR=I0-6 

J.IE+OS l.m+04 J.IE+OJ 

S.OE+02 S.OE+OI S.OE+OO 

S.OE+02 S.O!;-tOI S.OE+OO 

3.9E+OI l.9E+OO 3.9E-OI 

1.31!+02 1.3Et01 UE+OO 
·--·-··---
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TABLEJC 

CI·IEMICALS 

Jllgh Explosives 

JIM X 

PETN 

RDX 

lnorganlcs 

Aluminum 

Antimony 

Arsenic 

Darium 

Deryllium 

Cadmium (Water) 

, Chromium Ill 

Chromium VI 

Cobalt 

Mound Plant 
Draft Rev. 2 

• 

-----

GV for 
TR=IO .. 

7.7E-02 

2.0f.-Ol 

- - - - - ~ ---

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

Ingestion 

GV for GV for GVfor 
TR=to·• TR=IO_. Ul=l 

I.KE+OO 

7.7E-Ol 7.7E-04 t.IE-01 

UE-02 

1.1 F.-02 

2.6E+OO 

2.0E-04 2.0E-OS I.KE-01 

I.KE-02 

l.7E+OI 

I.KE-01 

GVfor 
TR=IO .. 

Inhalation 

GV for 
TR=to·• 

GVfor GVfor GV for GVfor 
TR=IO .. HI= I TR=IO .. TR=to·• 

t.IE+OO I.IE-01 

Risk -Based Guideline Values Report 
May, 1995 

• 

Dennal 

GVfor GVfor GV for 
TR=IO .. HI= I Bl=l 

chronic sub-
chronic 

7.8E+OO S.IE+OO 

S.9E+OO l.9E+OO 

1.4E+Ol 9.0E+02 

l.IE-02 9.8E+OI 6.4E+OI 

9.8E+OO 

2.0E+04 l.lE+04 

'• 
9.8E+OI 2.6E+02 

Ingestion+ Inhalation+ Dennal 

GVfor GVfor GV for GV for 
TR=tO .. TR=to·• TR=IO .. Ill= I 

J.SE-02 

I.IE-02 

2.6E+OO 

2.0E-Ol 2.0E-04 2.0E-OS I.KE-01 

I.KE-02 

l.6E+OI 

I.KE-01 

-
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• 

TABLEJC 

CHEMICALS 

Copper 

Cyanide 

1 

Iron 

lead 

lilhium 

Manganese (Walcr) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1-Trichloroelhane 
---- --

Mound Plant 
Draft Rev. 2 

GV for 
TR•IO .. 

• 

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

Ingestion 

GVfor GV for GV for 
TR•IO"' TR=IO .. Ul=l 

7.3E-OI 

I.SE-01 

1.1 E-02 

7.3E-OI 

I.BE-01 

2.6E-OI 

I.IE+OI 

GV for 
TR=IO .. 

Inhalation 

GV for 
TR=IO·' 

• GV for GV for GV for GV for 
. TR=IO .. Ill= I TR=IO .. TR=IO·' 

Risk -Based Guideline Values Report 
May, 1995 

Dermal 

GV for GVfor GVfor 
TR=IO .. Ul=l Jll=l 

chronic sub-
chronic 

S.2E+OI 3.4E+OI 

9.8E+OI 6.4E+OI 

S.9E+OO 3.9E+OO 

3.9E+02 2.6E+02 

9.8E+OI 6.4E+OI 

1.4E+02 9.0E+OI 

S.9E+03 3.9E+03 
., 

• 

Ingestion + Inhalation +Dermal 

GV for GV for GV for GV for 
TR=IO .. TR=Io·• TR=IO .. Hl=l 

I 

7.2E-OI 

I.SE-01 ' 

I.IE-02 

7.3E-OI 

I.BE-01 

2.6E-OI 

I.IE+OI 
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TADLE3C 

CHEMICALS 

1,1-0ichloroclhanc 

1,2-Dichloroclhanc 

1,2-lrans-Dichloroclhylene 

2-Butanonc 

2-lleKunone 

2-Methylnaphthalcne 

4-Mcthyi-2-Pcntanone 

4-Mclhylphenol 

Acetone 

Benzene 

Benzoic Acid 

llromodichloromethanc 

llutyl benzyl phthalate 

Carbon Disulfide 

Mound Plant 
Draft Rev. 2 

• 

C.V for 
TR=ro·• 

9.4E-02 

2.9E-OI 

1.4E-OI 

--- -------------------- -- ---------------

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

Ingestion 

GV for GV for GV for GV for 
TR=IO·' TR=IO .. 111=1 TR=IO"' 

l.7E+OO 

9.4E-03 9.4E-04 l.OE-02 

7.JE-01 

2.2E+OJ 

2.9E+OO 

I.BE-01 

3.7E+OO 

2.9E-02 2.9E-03 9.4E-02 · 

J.SE+02 

1.4E-02 1.4E-03 7.3E-Ol 

7.3E+OO 

3.7E+OO 
- -- - '---

Inhalation 

GV for 
TR=Io·• 

J.OE-03 

9.4E-OJ 

GVfor GVfor GV for GVfor 
TR=IO .. Ill= I TR=JO"' TR=Io·• 

1.7E+OO 

l.OE-04 9.SE+00 9.SE-OI 

3.3E+OO 

2.7E-OI 

9.4E-04 7.SE+OO 7.SE-OI 

I.JE+OI I.JE+OO 

J.JE-02 
--- '------ - ---- --

Risk -Based Guideline Values Report 
May, 1995 

• 

Dermal 

GV for GV for GVfor 
TR=IO .. Ill= I Ill= I 

chronic sub-
chronic 

2.2E+02 1.4E+03 

9.SE-02 

I.JE+04 2.4E+04 

4.7E+02 J.JE+OJ 

S.4E+OO 3.6E+OO 

3.4E+OJ 2.JE+04 

7.SE-02 

\.IE+04 7.0E+OJ 

I.JE-01 6.8E+OI 4.4E+OJ 

.. 
8.2E+OI S.4E+OJ 

-- ---

Ingestion +Inhalation +Dermal 

GVfor GV for GVfor GV for 
TR=IO"' TR=Io·• TR=IO_. 111=1 

I.IE+OO 

2.3E-02 2.3E-03 2.3E-04 

2.9E+OO 

2.4E-OI 

I.SE-01 

3.6E+OO 

7.1E-02 7.1E-03 7.1E-04 

1.4E+02 

1.4E-OJ 1.4E-02 1.4E-OJ 7.2E-OI 

l.lE-02 
--
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• 

TAIJLEJC 

CIIEMICALS 

Carbon Telrachloride 

Chloroelhanc 

Chryscnc 

Crcsols 

Di-n-bulylphlhalalc 

Di-n-oclylphlhalalc 

Dibromochloronlelhanc 

Oichloromclhane 

l>ielhyl benzene, 1.4· 

Ethyl benzene 

lie Kane 

lsuphoronc 

Methyl iodide 

1 

N-nilroso-diphen)•laminc 

Mound Plant 
Draft Rev. 2 

GV for 
TR~IO_. 

6.6E-02 

1.2E+OO 

I.OE-01 

1.1 E+OO 

9.0EHlO 

1.7E+OO 

• 

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

Ingestion 

GVfor GV for GV for GV for 
TR~Io·• TR~IO• Ill~ I TR=IO_. 

6.6E-03 6.6E-04 2.6E-02 S.IE-02 

1.2E-OI 1.2E-02 

3.7E+OO 

7.3E-OI 

I.OE-02 I.OE-03 7.3E-OI 

I.IE-01 I.IE-02 2.2E+00 

3.7E+OO 

2.2E+OO 

9.0E-OI 9.0E-02 7.3E+OO 

1.7E-01 1.7E-02 
--

Inhalation 

GV for 
TR=I0"1 

S.IE-03 

GV for GVfor GV for GV for 
TR=IO• Ill~ I TR=IO .. TR=I0"1 

S.IE-04 1.6E+OO 1.6E-OI 

J.JE-tOI 

7.7E-OI 7.7E-02 

1.4E+OI 1.4E+OO 

I.OE+OI 1.4E+02 1.4E+OI 

3.3E+OO 

6.7E-OI 

I.IE+Ol 1.1 E+02 

4.8E+OI 4.8E+OO 

Risk -Dascd Guideline Values Report 
May, 1995 

Dermal 

GV for GV for GV for 
TR=IO .. Ill= I 111=1 

chronic sub-
chronic 

1.6E-02 6.2E-OI 4.1E+OO 

7.7E-03 

1.7E+OI I.IE+02 

1.4E-OI I.OE+02 6.6E+02 

1.4E+OO 2.6E+02 1.7[:+02 

2.6E+OI 

I.IE+OI 8.9E+02 S.8E+03 
., 

4.8E-OI 

• 

Ingestion+ Inhalation+ Dermal 

GV for GV for GV for GV for 
TR=IO_. TR=IO·' TR=IO .. Ill~ I 

2.8E-02 2.8E-03 2.8E-04 2.SE-02 

4.6E-OI 4.6E-02 4.6E-03 

J.OE+OO 

I.OE-01 I.OE-02 I.OE-03 7.2E-OI 

1.1 E+OO I.IE-01 1.1 E-02 1.8E+OO 

1.6E+OO 

S.IE-01 

8.9E+OO 8.9E-OI 8.9E-02 7.2E+OO. 

1.7E+OO 1.7E-01 1.7E-02 

49 



TABLEJC 

CIIEMICALS 

rcmochlorophcnol 

l'h~nul 

Telrochloroclhenc 

Toluene 

Tribromomclhane 

Trichloroclh)·lcnc 

Trichlorotluorumclhanc 

Trichloromclhanc 

Xylene 

bis(2-Eihylhcxyl)ph1halalc 

PAlls 

Accnaphlhylcnc 

Anlhraccnc 

Ocnzo(a)onlhraccnc 

Mound l'lanl 
Draft Rev. 2 

• 

GV for 
TR=IO~ 

7.1E-02 

LIF.+OO 

7.7E-OI 

1.4E+OO 

6.1E-01 

1.2E-02 

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

Ingestion 

GV for GV for GV for GV for 
TR=IO·' TR=IO_. Ill= I TR=IO~ 

7.1E-Ol 7.1E-04 LIE+OO 

2.21:+01 

3.7E·OI 

7.3E+OO 

LIE-OJ I.IE-02 7.3E-OI 

7.7E-02 7.7E-03 4.SE-OI 

I.IE+OI 

I.4E-OI 1.4E-02 3.7E-OI HE-02 

7.3E+OI 

6.1E-02 6.1E-Ol 7.lf.-OI 

I.IE+OI 

1.2E-Ol 1.2E-04 
- --

Inhalation 

GV for 
TR=Io·• 

4.SE-02 

HE-03 

GV for GV for GV for GV for 
TR=IO_. Ill= I TR=IO_. TR=IO"' 

S.9E-02 S.9E-Ol 

l.lEtOO 

2.2E+02 2.2E+OJ 

4.SF.-03 2.6E+OJ 2.6F.+OO 

2.3E+OO 

3.4E-04 8.4E+OI 8.4E+OO 

1.4E+OI 1.4E+OO 

7.7E-03 7.7E-04 
-- --------

Risk -Based Guideline Values Report 
May, 1995 

• 

Dermal 

GV for GVfor GVfor 
TR=IO_. HI= I Ill= I 

chronic sub-
chronic 

S.9F.-04 9.0E-OI S.9E-OJ 

2.Jr,t0} 1.4E+Ol 

S.JE-01 l.SE+OO 

8.7E+OI S.7E+02 

2.2E+OO I.SE+02 9.9E+02 

2.6E-OI 

3.SE+02 S.3E+02 

8.4E-OI 2.2E+OI 1.4E+OI 

1.4E-01 1.7E+OI LIE+OI 

.. 
2.6E+OI 1.7E+02 

7.7E-OS 
~----- ----- ---

Ingestion+ Inhalation+ Dermal 

GVfor GV for GV for GV for 
TR=IO_. TR=Io·• TR=IO_. Ill= I 

3.2E-02 3.2E-Ol l.2E-04 S.OE-01 

2.2E+OI 

2.2E-01 

LIE+OO 

I.IE+OO I.IE-01 I.IE-02 7.3E-01 

2.8E-OI 2.8E-02 2.BE-03 

1.9E+OO 

3.JE-02 3.3E-03 3.3E-04 3.6E-Il! 

S.SE-01 S.BE-02 S.SE-03 7.0E-OI 

7.7E+OO 

4.6E-03 4.6E-04 4.6E-OS 
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TABLE3C 

CIIEMICALS 

ncnzo(a)pyrcnc 

llcllln(b)llUtln!tliiiCIIC 

l!cnzo(g,h,i)pcrylcnc 

llcnzo(k)fluornnlhcnc 

Dibcnz(a.h)amhraccnc 

Ftuoranthcnc 

lndeno( 1,2,3-.:d)pyrene 

l'henanthrenc 

Pyrene 

Pesticides/PCDs 

4,4'-DDE 

1 4.4·-mn 

~ Aroclor 12411 

I Aroclor 1254 

Mound Plaut 
Draft Rev. 2 

GV for 
TR~IO~ 

1.21:-03 

1.2E-02 

1.2E·OI 

1.21!.03 

1.2E-02 

2.SE-02 

2.SE-02 

1.1 E-03 

• 

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

Ingestion 

GV for GVfor GV for GVfor 
TR=I0"1 TR=IO~ Ill~ I TR~IO~ 

1.2E-04 1.21"!-0S 

1.2E-03 1.2E-04 

1.2E-02 1.2E·Ol 

1.2E-04 1.2E-OS 

J.SE+OO 

1.2E-03 L2E.04 

I.IE+OO 

2.SE.03 2.SE·04 

2.5E-03 2.SE·04 I.SE-02 

I.IE-04 I.IE.OS 

7.3E-04 
-- -----

Inhalation 

OVfor 
TR=to·• 

' -

GVfor GV for OVfor OV for 
TR=IO"' Ill= I TR=IO"' TR=IO'' 

5.21!.04 S.2E·OS 

S.IE-03 S.IH-04 

I.OE-01 I.OE-02 

2.3E-04 2.3E.OS: 

l.lE.Ol J.lE-04 

S.6E·02 s.6E-03 

l.IE-02 3.1E-03 

-

Risk -Based Guideline Values Report 
May, 1995 

Dermal 

OVfor OVfor GVfor 
TR=IO"' Bl=l Ill= I 

chronic sub· 
chronic 

S.2E·06 

s.m.os 

I.OE.Ol 

2.JE·06 

2.2E+OO 1.4E+OI 

l.lE-05 

I.SE+OO 1.2E+OI 

HE-04 

J.IE-04 2.3E-02 I.S:E-02 
... 

• 

Ingestion+ Inhalation+ Dermal 

GV for GVfor GVfor GVfor 
TR=IO~ TR=IO·' TR=I04 Ill= I 

3.6£.04 3.6E-OS 3.6E·06 

l.SI!-03 3.SE·04 J.SE-OS 

S.SE-02 S.SE·Ol S.S:E-04 

1.9E-04 1.9E·OS 1.9E-06 

8.7E-OI 

2.6£.03 2.6E·04 2.6E·OS 

6.8E-OI 

1.1E·02 I.?E-03 1.7E·04 

1.4E-02 1.4E-03 1.4E-04 I.OE-02 
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TA8LE3C 

CHEMICALS 

Aroclor 1260 

llcla-111 11.: 

Dieldrin 

F.ndrin Kclonc 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR~to-< 

I.IE-03 

4.7E-113 

S.3E-04 

-- --~ --- -- -- --- --

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

Ingestion 

GV for GV for GV for GV for 
TR~IO~' TR=IO .. Ill~ I TR~IO_. 

I.IE-04 I.IE-OS 

4.7E-04 4.71,·0S 

s.JE-OS S.lE-06. I.SE-03 

Inhalation 

GV for 
TR=to·• 

GV for GV for GV for GV for 
TR~to .. 111~1 TR=to-< TR=to·• 

I.BE-02 I.SE-03 

Risk -Dased Guideline Values Report 
May, 1995 

• 

Dermal 

GVfor GVfor GVfor 
TR~to .. Ill= I Ill= I 

chronic sub-
chronic 

I.BE-04 6.1E-02 4.0E-02 

- --·- -- -

Ingestion+ Inhalation+ Dermal 

GV for GV for GV for GV for 
TR=to-< TR=to·• TR=IO .. Ill~ I 

S.2E·04 S.2E-OS S.2E-06 I.BE-03 
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TABLE 3D 

RADIONUCLIDE 
GVfor 
TR=IO_. 

Actinium-227+0 7.6E+OO 

Amcricium-241 I.SE+OI 

Dismuth-210 6.SE+02 

Ccsium-137+0 I.SE+02 

Cobalt-60 2.SE+02 

Plutonium-238 1.6E+OI 

Plulonium-239 I.SE+OI 

Plulonium-240 J.SE+OI 

Radium-226+0 1.6E+OI 

Slronlium-90+0 8.SE+OI 

Thorium-228+0 2.1E+OI 

Thorium-230 1.3E+02 

Thorium-232 I.SE+02 

Mound Plant 
Draft Rev. 2 

---

Ingestion 

GV for 
TR=JO·' 

7.6E-OI 

I.SE+OO 

6.SE+OI 

I.SE+OI 

2.SE+OI 

1.6E+OO 

I.SE+OO 

I.SE+OO 

1.6E+OO 

8.5E+OO 

2.1E+OO 

1.3E+OI 

I.SE+OI 

• • 
- ------ ~~- --- --

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

GVfor GV for 
TR=J0-6 TR=Jo·• 

7.6E-02 

I.SE-01 

6.SE+OO 

I.SE+OO 

2.SE+OO 

1.6E-OI 

I.SE-01 

I.SE-01 

1.6E-OI 

S.SE-01 

2.1E-OI 

1.3E+OO 

1.5E+OO 

Inhalation 

GVfor GVfor GVfor 
TR=JO·' TR=J0-6 TR=IO_. 

- -- ---

Risk -Based Guideline Values Report 
May, 1995 

Dermal Ingestion + Inhalation + Dermal 

GVfor GVfor GVfor GVfor GVfor 
TR=JO·' TR=J0-6 TR=JO_. TR=JO·' TR=J0-6 

- -- -- L__ ------ ----- ~ -- -- I 
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TABLE 3D 

RADIONUCLIDE 
GV for 
TR=ro-• 

Trilium 6.7E+04 

llronium-233 1.1 E-+02 

Urunium-234 I.IE-+02 

'I Uronium-2JS+I) I.OE-+02 

luranium-238+1) 7.7E+Ot 
- --

Mound Plant 
Draft Rev. 2 

• 

Ingestion 

GV for 
TR=ro-s 

6.7E+Ol 

I.IE+Ot 

I.IE+Ot 

I.OE+Ot 

7.7E+OO 

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

GV for GV for 
TR=I0-6 TR=IO .. 

6.7E+02 6.7E+06 

I.IE+OO 

t.IE+OO 

I.OE+OO 

7.7E-OI 

Inhalation 

GV for GVfor GVfor 
TR=IO-s TR=J0-6 TR=IO_. 

6.7E+OS 6.7E+04 2.7E+07 

Risk -Based Guideline Values Report 
May, 1995 

• 

Dermal 

GVfor GVfor 
TR=Jo-s TR=J0-6 

2.7E+06 2.7E+OS 

Ingestion+ Inhalation +Dermal 

GV for GV for GV for 
• I 

TR=IO_. TR=IO-s TR=J0-6 

6.6E+04 6.6E+Ol 6.61!+02 

---
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TABLE3E 

CHEMICAL 

Jligh Exploslns 

liM X 

I'ETN 

RDX 

Jnorganlrs 

Aluminum 

Antimony 

Arsenic 

Oarium 

Ocryllium 

I Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 

Mound Plant 
Draft Rev. 2 

GV for 
TR=Io-• 

I.OOetOI 

6.90ct01 

-

• 

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

Vegetables 

GV for GV for GV for HI= I 
TR=Io-s TR=Io·• 

6.80c+OO 

I.OOc+OO I.OOc-01 1.50c+OI 

2.40et01 

1.20et02 

4.20c+Ol 

6.90ct00 6.90e-OJ 6.30et03 

1.60c+OI 

6.00c+04 

3.00e+02 

--

Beef 

GV for GV for GV for 
TR=Io-• TR=Io-s TR=IO_. 

8.90c+Ol 8.90e+02 8.90c+OJ 

8.10e+OI 8.10ct00 B.IOc-01 

Risk -Based Guideline Values Report 
May, 1995 

GV forHI,:,I GVfor GVfor 
TR=IO_. TR=to-s 

l.40c+06 

1.30c+04 7.00c+Ol 7.00c+02 

8.00c+Ol 

1.70ct02 

1.80ct05 

7.50c+Ol 8.10e+Ol 8.10e+02 

1.20e+03 

9.60e+04 

4.80~+02 

• 

! 

Milk 

GV for GV for 
TR=IO_. Hl=l 

2.70e+06 

7.00c+OI 1.00c+04 

l.20c+03 

1.40e+03 

2.20ct04 

8.10e+OI 7.50e+05 

1.20e+02 I 

2.20c+07 

1.10c+05 
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TABLE3E 

CIIEMICAL 

COPJlCf 

Cyanide: 

Iron 

Lead 

Lithium 

Manganese: (Diet) 

I Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1· Trichloroethane I 

Mound l'lant 
Draft Rev: 2 

• 

GV for 
TR=to·~ 

I 

--·-·-

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

Vegetables 

GV for GV for GV for HI= I 
TR=tO·' TR=10·• 

8.110e-OI 

2.10.:+02 

6.00.:..01 

2.40ct02 

I.SOc:+OI 

l.20e+Ol 

4.S0e+02 

Beef 

GVfor GVfor OVfor GV forHI=I 
TR=IO~ TR=IO·li TR=IO-o 

3.10.:+06 

1.10.:+04 

3.20c+OO 

I.SOc:+Ol 

1.80c+02 

HOc:+Ol 

3.20.:+02 

.... ~l ___ l _____ L 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor GV for 
TR=IO .. TR=Jo·s 

J 

Milk 

GVfor GV for 
TR=IO"" ttl== I 

2.SOe+06 

4.SOe+04 

1.70c+OI 

J.20L"+02 

2.70e+Ol 

2.00c+03 

8.10c+02 

I I 
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TABLE3E 

CIIEMICAL 

I, 1-Dichloroclhanc 

I ,2-0ichloroelhanc 

I ,2-lrans-llichluroclhylcnc 

2-0ulanonc 

2-Jicxunonc 

2-Mclhylnaphlhalcne 

4-Mclhyl-2-l'cnuanunc 

4-Mclhylphcnol 

Acelonc 

ncnzenc 

Benzoic Acid 

llromodichloromelhanc 

llulyl benzyl phlhalalc 

Carbon Disulfide 

Mound Plant 
Draft Rev. 2 

GV for 
TR=Io·• 

I.IOc+OO 

8.30c+OO 

4.60c+OO 

• 

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

Vegetables 

GV for GV for GV for Ul=l 
TR=IO-s TR=IO"" 

6.70c+OI 

I.IOe-01 I.IOe-02 

2.30ct00 

S.30c+OI 

1.30e+OI 

4.00c+OO 

4.SOctOO 

8.30e-01 8.30c-02 

3.00~-+03 

4.60c-01 4.60c-02 2.40c+OI 

8.80c+OI 
- --

Beef 

GV for GVfor GV for 
TR=I0-4 TR=I0"5 TR=Io·• 

7.30e+04 7.30ct03 7.30c+02 

1.20ctOS 1.20e+04 1.20c+03 

S.00c+04 S.OOct03 S.OOe+02 

Risk -Based Guideline Values Report 
May, 1995 

GV forHI=I GVfor GVfor 
TR=I0·4 TR=IQ·S 

2.10c+06 

S.80ct04 S.80e+03 

I.S0e+06 

S.60ct07 

4.80e+06 

9.10c+04 

I.S0c+07 

9.SOc+04 9.S0c+03 

7.70et07 

2.60e+OS I 3.90c+04 3.90e+03 

1.70ct06 

• 

I 

Milk 

GV for GV for 
TR=IO·• Hl=l 

1.60c+06 

S.80e+02 

1.20e+06 

4.40e+07 

3.80c+06 

7.20c+04 

1.20c+07 

9.SOc+02 

6.10c+07' ,, 
3.90e+02 2.10c+OS 

1.30c+06 
_______:_, 
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TABLE3E 

CIIEMICAL 

Carbon Tetrachloride 

Chlorncthune 

Chryscnc 

Cresols 

Oi-n-butylphthnlalc 

Oi-n-octylphthulntc 

Oibrornochloromethanc 

Oichloromethunc 

Oicthyl bcnlene, 1,4-

Ethyl benzene 

llexane 

lsophorone 

Methyl iodide 

N-nitroso-diphen)·laminc 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=Io-~ 

3.70e+OO 

l.40c+Ol 

2.80c+OO 

I.IOe+OI 

3.10et02 

J.90c+02 

• , 

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

Vegetables 

GV for GV for GV for 1-11=1 
TR=IO·' TR=I0-6 

l.70e-01 l.70e-02 1.40c+00 

J.40e+02 l40c+OI 

I.J0e+04 

6.20e+OS 

2.80c-OI 2.80e-02 2.00e+OI 

I.IOe+OO I.IOe-01 2.10e+OI 

4.10e+02 

6.10e+02 

l.IOc+OI l.IOe+OO 2.SOet02 

1.90e+OI 1.90e+OO 

Beef 

GVfor GVfor GVfor 
TR=IO_. TR=Jo·• TR=I0-6 

1.60e+04 1.60e+Ol 1.60et02 

l.IOe+Ol l.l0et02 l.IOe+OI 

4.l0e+04 4.30e+Ol 4.30c+02 

1.10et06 I.IOe+OS 1.10e+04 

l.20et06 ).20et05 l.20et04 

2.40e+OS 2.40et04 2.40et03 

Risk -Based Guideline Values Report 
May, 1995 

• 

GV forHJz:J GVfor GV for 
TR=IO_. TR=JO·• 

6.10et0) 1.20et04 1.20e+Ol 

2.50et0) 2.50c+02 

9.80e+0) 

J.lOe-01 

l.IOe+OS l.40e+04 3.40e+Ol 

2.00e+06 I 8.40e+OS 8.40c+04 

4.90e+05 

1.20et05 

2.60e+06 2.50et06 2.50et05 

1.90e+OS 1.90e+04 

Milk 

GVfor GVfor 
TR=I0-6 Hl=l 

1.20e+02 4.80e+Ol 

2.50c+OI 

7.80ct03 

J.OOc-01 

).40et02 2.40etOS 

8.40e+lll 1.60c+06 

l.90e+OS 

9.80.-+04 

2.50c+04 2.00c+06 

1.90e+Ol 
-----
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·TABLE3E 

CIIEMICAL 

Pentachlorophenol 

Phenol 

Tetrachloroethcne 

Toluene 

Tribromomethane 

Trichloroethylene 

TrichloroOuoromethane 

Trichloromethane 

Xylene 

bis(2-Ethylhexyl)phthalate 

fAlli 

Acenaphthylenc 

Anthracene 

Ocnzo(a)anthracene 

Mound Plant 
Draft Rev. 2 

GV for 
TR=JO·• 

9.30e+OI 

4.40e+OI 

3.10e+OI 

3.20e+OI 

2.30e+OO 

3.40c+OI 

• 

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

Vegetables 

GV for GVfor GV forHI=I 
TR=JO·S TR=J0-6 

9.30e+OO 9.30e-OI 1.40e+03 

2.60e+02 

2.00e+OI 

4.70e+02 

4.40e+OO 4.40e-OI J.OOe+OI 

J.toc+OO J.IOe-01 

S.40c+02 

l.20c+OO 3.20e-01 8.SOe+OO 

9.40e+03 

2.30c-OI 2.30e-02 2.80e+OO 

6.90e+03 

3.40c+OO l.40c-OI 

Beef 

GV for GV for GVfor 
TR=Jo·• TR=Io-s TR=J0-6 

6.20e+02 6.20e+OI 6.20c+OO 

3.30e+OS 3.30e+04 3.30e+03 

2.40e+OS 2.40e+04 2.40e+03 

6.70e+OS 6.70e+04 6.70e+03 

1.10c+06 I.IOe+OS 1.10e+04 

3.20c+OI 3.20e+OO l.20c-OI 

Risk -Based Guideline Values Report 
May, 1995 ~ 

GV forHI=I GV for GVfor 
TR=IO~ TR=JO·S 

9.60e+03 4.9~02 4.90e+OI 

1.70e+07 

9.00e+04 

1.60e+06 

2.20e+OS 2.60e+OS 2.60e+04 

1.90e+OS 1.90e+04 

2.90e+06 

1.70e+OS SJOc+OS S.J0c+04 

8.60c+06 

l.l0e+06 8.80e+OS 8.80e+04 

2.SOe+OS 

2.SOe+OI 2.SOc+OO 

• 

Milk "· 

GV for GV for 
TR=IO-<> Ul=l 

4.90e+OO 7.60e+03 

1.40e+07 

7.10e+04 

1.20e+06 

2.60e+03 1.80e+OS 

1.90e+03 I 

2.30e+06 

SJOe+OJ 1.40etOS 

6.80e+06 

8.80e+03 1.111.:+06 

2.00c+OS 

I 2.SOc-OI 
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TABLE3E 

CIIEMICAL 

Dcnzo(a)pyrcne 

Ocnzo(b)Ouoranlhcne 

Dcnzo( g,h.i )pcrylcne 

Oenzo(k)Ouoramhene 

Dihenz(o.h)anlhrocene 

Fluoranthcne 

lndcno( 1,2,3-cd)pyro:nc 

Phenanthrene 

l'yrene. 

l'esllcldes/PCBs 

4,4'-DI>E 

4,4'-J)llT 

Aroclor 1248 

Aroclor 1254 

Mound Plant 

Draft Rev. 2 

• 

GV for 
TR=IO_. 

6.30e+OO 

6.JOe+OI 

6.30e+02 

l.40e+OO 

1.10e+02 

4.70e+02 

1.60e+02 

4.00e+OO 

' 

-- -- ------- ---- ------ ---- ----- --

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

Vegetables 

GVfor GV for GV for·HI=I 
TR=IO·' TR=I0-6 

6.JOe-01 6.JOe-02 

6.J0e+OO 6.JOe-Ot 

6.30e+OI 6.30e+00 

3.40e-OI 3.40e-02 

1.70e+OJ 

J.IOe+OI I.IOe+OO 

2.20e+Ol 

4.70e+OI 4.70e+OO 

1.60e+OI 1.60e+OO 1.20e+02 

4.00e-OI 4.00e-02 

3.80e+OO 

Beef 

GVfor GVfor GVfor 
TR=IO_. TR=IO·' TR=I0-6 

1.20e+OO 1.20e-Ot 1.20e-02 

1.20e+OI 1.20e+OO 1.20e-OI 

1.20e+02 1.20e+OI 1.20e+OO 

l.IOe+OO J.IOe-01 J.IOe-02 

4.60e+OO 4.60e-OI 4.60e-02 

1.60e+OI 1.60e+OO 1.60e-01 

2.70e+OI 2.70e+OO 2.70e-01 

2.20e+OO 2.20e-OI 2.20e-02 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVforHI=I GVfor GVfor 
TR=IO_. TR=IO·' 

9.SOe-Ot 9.SOe-02 

9.SOe+OO 9.SOe-OI 

9.SOe+OI 9.SOe+OO 

l.SOe+OO l.SOe-01 

I.S0e+04 

J.60e+OO 3.60e-OI 

S.20e+Ol 

2.10e+OI l.IOe+OO 

l.OOe+OI 1.80e+OI 1.80e+OO 

1.70e+OO 1.70e-OI 

4.10c-01 

Milk 

GVfor GVfor 
TR=I0-6 Hl=l 

9.SOe-OJ 

9.SOe-02 

9.S0e-OI 

l.SOe-02 I 

1.20e+04 

3.60e-02 

4.10e+OJ 

2.10e-OI 

1.80e-OI I.JOe+OI 

1.70e-02 

-
c!.BOe-01 

-----
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TABLEJE 

CHEMICAL 

Aroclor 1260 

Bela-ntiC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=IO_. 

2.50e+OI 

1.40e+OO 

9.50e-02 

• 

--------------

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

Vegetables 

GVfor GVfor GV for HI= I 
TR=IO'' TR=IO~ 

2.50e+OO 2.50e-OI 

1.40e·OI 1.40e-02 

9.50e-03 9.S0e-04 3.20e-OI 

Beef 

GV for GVfor GVfor 
TR=IO_. TR=IO·' TR=IO .. 

I.OOe-01 I.OOe-02 I.OOe-03 

2.50e+02 2.50e+OI 2.50e+OO 

4.70e-OI 4.70e-02 4.70e-03 

Risk -Based Guideline Values Report 
May, 1995 

GV forHI=J GVfor GVfor 
TR=IO_. TR=JO·' 

B.OOe-02 B.OOe-03 

1.90e+02 1.90e+OI 

1.60e+OO 8.70e-02 8.70e-03 

• 

Milk 

GV for GV for 
TR=IO .. Hl=l 

B.OOe-04 

1.90e+OO 

8.70e-04 3.00e-01 
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TABLE3F 

RADIONUCLIDE 
GVfor 
TR=I0-4 

Actinium-227+0 2.4E+OO 

Amerlcium-241 2.4E+02 

j Bismuth-207 4.4E+02 
I 

:1 Cesium-137+0 6.2E+OI 
I 

Cobalt-60 1.4E+02 

Plutonium-238 S.lE+02 

Plutonium-239 4.9E+02 

Plutonium-240 4.9E+02 

Radium-226+0 3.0E+OO 

Strontium-90+0 4.6E+OO 

Thorlum-228+0 3.6E+OO 

Thorium-230 4.1E+Ol 

Thorium-232 4.7E+Ol 

Mound Plant 
Draft Rev. 2 

• 

~~-~ 

Subsistence Farmer- Vegetable, Beef, and Milk Guideline Values for Soil: Radionuclides (Units e:: pCi/g) 

Ingestion of Vegetables 

GVfor GVfor 
TR=IO"' TR=to-<~ 

2.4E-OI 2.4E-02 

2.4E+OI 2.4E+OO 

4.4E+OI 4.4E+OO . 
6.2E+OO 6.2E-OI 

1.4E+OI 1.4E+OO 

5.3E+OI S.JE+OO 

4.9E+OI 4.9E+OO 

4.9E+OI 4.9E+OO 

J.OE-01 3.0E-02 

4.6E-OI 4.6E-02 

3.6E-OI 3.6E-02 

4.1E+02 4.1E+OI 

4.7E+02 4.7E+OI 

lngestidn of Beef 

GVfor GVfor 
TR=I0-4 TR=tO·' 

UE+OO UE-01 

1.2E+04 1.2E+03 

3.2E+04 3.2E+03 

3.2E+OI 3.2E+OO 

1.6E+04 1.6E+Ol 

3.0E+04 J.OE+OJ 

2.8E+04 2.8E+OJ 

2.8E+04 2.8E+03 

7.9E+OO 7.9E-OI 

7.SE+OO 7.5E-OI 

2.3E+OO 2.3E-OI 

4.2E+04 4.2E+OJ 

4.8E+04 4.8E+OJ 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion of Milk 

GVfor GVfor GVfor GVfor 
TR=JO-<~ TR=I0-4 TR=IO"' TR=I()-6 

UE-02 S.IE+OO S.IE-01 S.IE-02 

1.2E+02 7.7E+04 7.7E+03 7.7E+02 

3.2E+02 6.SE+OJ 6.SE+02 6.5E+OI 

3.2E-01 4.9E+OI 4.9E+OO 4.9E-01 

1.6E+02 5.9E+Ol 5.9E+02 5.9E+OI 

l.OE+02 1.2E+05 1.2E+04 1.2E+OJ 

2.8E+02 I.IE+OS I.IE+04 I.IE+03 

2.8E+02 I.IE+OS I.IE+04 I.IE+Ol 

7.9E-02 7.8E+OO 7.8E-01 7.8E-02 

7.SE-02 6.0E+OO 6.0E-OI 6.0E-02 

2.JE-02 S.9E+OO 5.9E-OI 5.9E-02 

4.2E+02 2.1E+OS 2.1E+04 2.1E+OJ 

4.8E+02 2.4E+05 2.4E+04 2.4E+Ol 

• 

I 

. 
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TADLE3F 

RADIONUCLIDE 
GV for 

TR=IO"" 

Tritium 

llronium-23) 8.7E+02 

llranium-2l4 8.8E+02 

Uranium-2lHil 6.6E+02 

Uranium-238+1) 4.9E+02 
---~ -

Mound Plant 

Draft Rev. 2 

•• • •• 

-
' 

Subsistence Farmer- Vegetable, Beef, and Milk Guideline Values for Soil: Radionuclides (Units= pCi/g) 

Ingestion of Vegetables 

GVfor GVfor 
TR=JO·' TR=J0-6 

8.7E+OI 8.7E+OO 

8.8E+OI 8.8E+OO 

6.6E+OI 6.6E+OO 

4.9E+Ot 4.9E+OO 

Ingestion of Beef 

GV for GVfor 

TR=IO"" TR=tO·' · 

9.SE+Ol 9.SE+02 

9.SE+Ol 9.SE+02 

6.9E+Ol 6.9E+02 

S.JE+Ol S.IE+02 · 

Risk -Based Guideline Values Report 

May, 199S 

Ingestion of Milk 

GV for. GVfor GVfor 
TR=J0-6 TR=IO"" TR=JO·' 

3.7E+04 3.7E+OJ 

9.SE+OI l.OE+Ol 2.0E+02 

9.SE+OI l.OE+Ol 2.0E+02 

6.9E+OI 1.9E+Ol J.9E+02 

S.IE+OI 1.4E+Ol 1.4E+02 

GVfor 
TR=J0-6 

3.7E+02 

2.0E+OI 

2.0E+OI 

1.9E+OJ 

1.4E+OI 



TARLE4A 

CHEMICAL 

lllgh E•ploslves 

liM X 

rErN 

RI>X 

llnorgonlcs 

j Aluminum 

I Antimon)' 

1 
Arsenic 

Barium 

. Deryllium 

:Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

Mound Plant 
Dran Rev. 3 

• 

GV for 
TR,IO_. 

2. 70c•OJ 

7 .OOc Ill I 

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

Ingestion 

GV for GV for GV for 
TR,JO·' TR=J0·6 Hl=l 

S.SOc-t0-1 

2.70e-t02 2.70e-t01 3.20c• OJ 

4.25c+02 

3.20c Hl2 

7.50c•U-1 

7.00e>OO 7.00c-OI S.SOc•m 

I.OScHlJ 

I.OSc Hl6 

S.SOc·tOJ 

Inhalation 

GV for GV for GV for 
TR=IO_. TR=tO·' TR=t0·6 

6.00c-t05 6.00c+0-1 li.OOc tQJ 

3.65e o06 3.6Se+OS 3.6Se·t0-l 

5.00et06 S.OOe+OS 5.0Qct01 

7.50c-t 05 7.50e+04 7.50c·• OJ 

Risk -Based Guideline Values Report 
December 1995 

••• 

Ingestion+ Inhalation 

GV for GV for GV for GV for 
HI=l TR=IO-' TR=JO·' TR=J0·6 

' -' 

I.SSe-t-01 

7.00e-t-OI 7.00et00 7.00e-OJ 

• 

GV for I Hl=l 

' 

7.50e•0-1 

I 
-I 
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• 
TABLE4A 

" 

CHEMICAL 

Cyanide 

Iron 

Lend 

Lithium 

Mnnganese (Diet) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1-Trichloroethane 

1.1-Dichloroethnne 

1,2-Dichloroeth:me 

Mound Plant 
Drafl Rev. 3 

GV for 
TR=I0·4 

3.30e+03 

• • 

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

Ingestion 

GV for GVfor GV for 
TR=tO·' TR=I0-6 Hl=l 

2.15c+04 

1.50c+05 

3.20c+02 

2.15c+O~ 

S.SOc • OJ 

•' 

7.50c·HJ3 

3.20c+05 

l.ll5c •OS 

3.30e+02 3.30e+Ol 

Inhalation 

GV for GV for GV for 
TR=IO"' TR=to·' TR=I0-6 

1.70e+03 1.70e+02 1.70e+Ol 

Risk -Based Guideline Values Report 
December 1995 

,, 

. :~ . 

Ingestion+ Inhalation 

GVfor GVfor GV for GVfor 
HI=I TR=-10"' TR=to·' ' , TR=I0-6 

1.55e+06 

9.50e+06 

3.90e+01 

I.!Oe+OJ l.l0e+02 I.!Oe+OI 
L__ _____ 

GVfor 
HI=I 

1.35e+05 

3.20e+02 

3.90e+Ol 



TABLE4A 

CIIEMICAL 

1,2-tmns-Dichlorocthylenc 

2-Butanone 

2-llexanone 

2-Methylrmphthalene 

4-llleth~ 1-2-Pentanone 

j 4-lllcth~ !phenol 

I 
1 Acetone 

I Benzene 

. Benzoic Acid 

RromtJ<Iichloromelh:me 

i Butyl bcn7.yl phthnlnte 

Carbon Disullide 

Cnrbon Tetrnchloridc 

Chloroethane 

Chrysene 
------ ----·-

Mound Plant 
Draft Rev. 3 

• 

GVfor 
TR=IO ... 

1.05e-104 

4.80c+03 

2.30el 03 

4.10c+04 

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

Ingestion 

GV for GVfor GV for 
TR=JO·' TR=IO..s HI=! 

2.15e-104 

6.50c+05 

8.50c+04 

5.50c+03 

1.05e-105 

1.05c+03 1.05e-102 

4.25c•06 

4.80t+02 4.80c+OI 2.15cl04 

2.15c•05 

l.05e-~·05 

2.30c 102 2.30e~OI 7.50el02 

· 4.10e+03 4.10c+02 

Inhalation 

GV for GV for GVfor 
TR=IO ... TR=IO·' TR=IO..s 

2.45e-103 HSe-102 4.65c+OI 

2.55e+03 2.55c+02 2.55e10l 

Risk -Based Guideline Values Report 
December 1995 

• 

Ingestion+ Inhalation 

GV for GVfor GV for GV for 
HI=! TR=IO ... TR=IO·' TR=I0·6 

. , 
4.65c+04 

3.50c+03 

' 

2.4Sc+03 3.20c+02 3.20c+OI 

1.45c+03 

1.20e+03 1.20c+02 1.20c+OI 

8.00c+02 

• 

GV for 
HI=! 

4.65c+04 

J.50e+03 

1.40e-l 03 
I 

66 



•• 

TABLE4A 

CHEMICAL 

Cresols 

Di-n-butylphthnlntc 

Di-n-octylphthalate 

Dibromochloromethanc 

Dichlororncthane 

Dicthyl benzene, 1,4-

Ethyl bcnz.cne 

llcxane 

lsophoronc 

Methyl iodide 

N-nitroso-dipl~<nylarnine 

Pentachlorophenol 

Phenol 

Tctrachloroethcnc 

Toluene 

Mound Plant 
Draft Rev. 3 

GV for 
TR=IO_. 

3.55e+03 

3.95el04 

3.15c+05 

6.00e+04 

2.50e+03 

• • 

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

Ingestion 

GV for GV for GV for 
TR=JO·S TR=J0-6 HI=! 

I.OSe+OS 

2.15e+04 

3.55e+02 3.55e+OI 2.15c+04 

3.95e+03 3.9k102 6.50c+04 

1.05c+05 

6.50ct04 

J.ISe-!04 3.15e+OJ 2.15e+05 

6.00c+03 6.00e+02 

2.50e+02 2.50e+OI 3.20c+04 

6.50c+05 -
1.05e+04 

2.15e+05 
. ---- -----

Inhalation 

GV for GV for GVfor 
TR=IO"' TR=Io-s TR=J0-6 

-- --------- ----------

Risk -Based Guideline Values Report 
December 1995 

tL 

Ingestion+ Inhalation 

GVfor GV for GVfor GVfor 
HI=! TR=IO_. TR=to-s ' ' TR=J0-6 

5.00e+{)3 

2.40e+OO 

4.5Sc+02 

1.25e+03 

GV for 
HI=! 

5.00e+03 

2.40c+OO 

4.55e+02 

1.25e+03 



TADLE4A 

CHEMICAL 

Tribromomcthanc 

Trichloroethylene 

Trichloronuoromethnne 

Trichloromethone 

Xylene 

bis(2-Ethylhexyl)phthalate 

I'Aih 

Acenaphthylene 

Anthracene 

nen7.o(a)onthrncene 

llenzo(a)pyrene 

IJenl.o(b)fluoronthene 

Oenzo(g,h,i)perylene 

IJenzo(k)nuoronthene 

Diben7.(n.h)nnthrncene 

Mound Plant 
Draft Rev. 3 

·-· 

GV for 
TR=J0-4 

3.,c+04 

2.70e+04 

4.90c-+04 

2.15e+04 

4.10et02 

-I.IOetOI 

4.10e>02 

4.10et0J 

4.10c-+OI 
--

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

Ingestion 

GV for GVfor GV for 
TR=JO·' TR=to-<~ HI=I 

3.75c-+03 3.75c+02 2.15c+04 

2.70c+03 2.70c+02 

3.20c-+05 

4.90c>OJ 4.90c+02 1.05c+04 

2.\Sc-+06 

2.15c+OJ 2.15c+02 2.15c-+04 

3.20c+05 

4.10e+OI 4.10e•OO 

·I.IOe+OO 4.10e-OI 

4.10etUI 4.10c+OO 

4.10e+02 4.10c-+OI 

4.10c+OO 4.10e-OI 
--------- L__ 

Inhalation 

GV for GV for GV for 
TR=IO ... TR=JO·' TR=J0-6 

8.00e+09 8.00c+08 S.OOc-+07 

2.20c+OJ 2.20e+03 2.25e+02 

1.55c+OJ I.S5e+02 I.S5e+OI 

-- --

Risk -Based Guideline Values Report 
December 1995 

• 

Ingestion+ Inhalation 

GVfor GVfor GV for GVfor 
HI=! TR=IO..c TR=JO·' • ' TR=JO-<~ 

3.7Sc+04 3.75c+03 3.7Se+02 

2.20c+03 1.25e+03 J..25e+02 

3.65c+OJ 

U5c+OJ I.S5e+02 1.55e+OI 

-

• 

GVfor 
Hl=l 

3.65c-+03 



• 
ITABLE4A 
I 

I 

CHEMICAL 

Fluomnthene 

lndeno( 1.2.3-cd)pyrenc 

Phenanthrene 

Pyrcnc 

Pesticldes/PCDs 

4,4'-DDF. 

4,4'-DDT 

Aroclor IHR 

Aroclor 1254 

Aroclor 1260 

Bcla-BIIC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Draft Rev. 3 

l:. 

GVfor 
TR=IO_. 

4.10et02 

9.00e•02 

9.00e+02 · 

3.85et01 

3.85e+OI 

1.65e+02 

1.8Se•OI 

• • 
Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mg/l{g) 

Ingestion 

GVfor GV for GVfor 
TR=IO·' TR=I0-6 HI=! 

4.25e+01 

4.10c+Ol •I.IOe+OO 

3.20e+01 

9.00e+OI 9.00e+Oll 

·9.00e+Ol 9.00c+OO 5.50e+02 

3.85e+OO 3.85e-01 

2.15e<Ol 

3.85c+OO 3.85e-OI 

1.65e+Ol 1.65e+OO 

1.85e+OO I.SSe-01 5.50e+ OJ 

Inhalation 

.GV for GV for GV for 
TR=IO_. TR=lo·' TR=l0-6 

9.00e+07 9.00e+06 9.00e+05 

1.70e+07 1.70e+06 1.70e+05 

1.90e+06 1.90e+05 1.90c+04 

-- ---- --

Risk -Based Guideline Values Report 
December 1995 

.,, 

Ingestion+ Inhalation 

GV for GVfor GV for GV for 
HI=! TR=IO_. TR=lO·' TR=I0-6 

9.00e+02 9.00e+Ol 9.00e<OO 

1.65e•02 1.65e+OI l.li5e•OO 

1.85e+OI 1.85e+OO 1.85e-OI 

GV for 
HI=! 



TABLE 4B Construction/Mound Employee- SoiVSediment Guideline Values: Radionuclides (Units= pCilg) 

RADIONUCLIDE GVfor 
TR=I0-4 

Actinium-227+0 2.65e+02 

Americium-241 5.00c+02 

13ismuth-207 3.30c+04 

Ccsiurn-13 7+0 .S.50e+03 

Cobnlt-60 9.00e+03 

Plutonium-238 5 . .SOe+02 

Plutnnium-239 5.50c+·02 

l'lutonium-240 5.50e+02 

Rndium-226·1 D 5.50 c•02 

Strontium-90+ 0 3.00e+OJ 

lhorium-228+ 0 7.00e+02 

Thorium-230 4.45e+03 

: Thorium-232 5.00c+03 

Tritium 2.3Se+06 

Mound Plant 
Draft Rev. 3 

•• 

Ingestion 

GV for GV for 
TR=I0-5 TR=I0-6 

2.65e+OI 2.65e+OO 

5.00c+OI 5.00e+OO 

3.30c+OJ 3.30c+02 

5.S0e+02 5.50e+01 

9.00 c+02 9.00 e+OI 

S.SOe+Ol S.SO e+OO 

.S . .SO c+OI 5.50 e+OO 

5.50 c+OI 5.50 e+OO 

5.50 e+OI 5.50 e+OO 

3.00 c+OI 3.00 e+OO 

7.00 etOI 7.00 c+OO 

4.45e+02 4.4Se+OI 

5.00 c+02 5.00 e+Ol 

2.35 e+05 2.35 e+04 

GV for 
TR=I0-4 

1.65e+02 

2.10c+04 

1.75c+OI 

4.65e+OI 

IO.OOe+OO 

S.00e+06 

7 . .S0el06 

5.00e+06 

1.45et01 · 

IO.OOe+OI 

2.20e+06 

4.9Se~06 

External 

GV for GVfor GVfor 
TR=I0-5 TR=I0-6 TR=I0-4 

1.65e+OI 1.65e+OO 2.20e+05 

2.10e+OJ 2.10e+02 4.45e+O.S 

1.7Se+OO 1.7.Sc-01 1.80c+09 

4.6Sc+OO 4.65c-OI 9.00e+08 

I.OOe+OO I.OOe-01 2.50e+08 

5.00 e+05 S.OO e+04 6.50e+05 

7.50 e+O.S 1.50 e+04 6.00e~O.S 

5.00 e+O.S 5.00 e+04 6.00e+05 

1.45c+OO 1.45c-Ol 6.00e+06 

2.45e+08 

10.00 e~OO I.OOc+OO 1.75et05 

2.20 e+05 2.20 e+04 IO.OOe+OS 

' 
4.95 e+05 4.95 e+04 9.00e+05 

1.80e+ll 

Risk -Based Guideline Values Report 
December, 1995 

• 

' 

Inhalation Ingestion + External + Inhalation 

GV for GVfor GVfor ' GV for GV for 
TR=I0-5 TR=I0-6 TR=I0-4 TR=I0-5 TR=I0-6 

2.20e+04 2.20e+03 1.00 e+02 1.00 ciOI 1.00 e+OO 

4.45e+04 4.45e+03 4.45e+02 4.95e+OI 4.95 e+OO 

1.80e+08 1.80c+07 · 1.7.Scf-OI 1.7.Sc+OO 1.15 c-Ol 

9.00e+07 9.00 e+06 4.60e+OI 4.60c+OO 4.6c-01 

2 . .S0e+07 2.50 e+06 1.00 e+OI I.OOc+OO 1.00 e-01 

6.50 e+04 6.50 e+03 S.S0e+02 5.50 e+OI 5.50 e+OO 

6.00 e+04 6.00 e+03 s.so e+02 5.50 c•OI 5.50 c+OO 

6.00 e+04 6.00 e+OJ 5.50 e+02 5.50 efOI 5.50 e+OO 

6.00e+05 6.00 e+04 1.40e+OI I..IOc+OO 1.40 c-Ol i 

2.45 e+07 2.45 e+06 3.00 e+02 3.00 c+OI 3.00 e+OO 

1.75e+04 1.15 e+03 8.50e+Ol 8.50 etOO 8.50 e-01 

10.00e+04 l0.00e+03 4.40e+03 4.40e+02 4.40 e+OI 

9.00 e+04 9.00 e+OJ S.00e+03 S.OO e+02 S.OO e+OI 

1.80 e+IO 1.80 e+09 2.3Se+06 2.35 e+OS 2.35 e+04 

70 
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• • 

TABLE 4B Construct,ion!Mound Employee- SoiVSediment Guideline Values: Radionuclides (Units= pCi/g) 

Rt\DIONUCLI DE GV for 
TR=I0-4 

·-

Uranium-233 3.70c+Ol 

Uranium-234 3. 75c+03 

llronium-23SHJ 3.55c+03 

Umnium-238+ [) 2.70c+OJ 

Mound Plant 
Draft Rev. 3 

Ingestion 

GV for GVfor 
TR=I0-5 TR=I0-6 

3.70e+02 3.70 c+Ol 

3.75 c+02 3.15 c+Ol 

3.55 c+02 3.55 e-tOI ·-

2.70 c+02 2.70 c+OI 

GV for 
TR=I0-4 

2.75e~06 

4.55c+06 

3.65c+02 

1.85e+03 

External 

GVfor GVfor GVfor 
TR=l0-5 TR=l0-6 TR=l0-4 

2.75 c+05 2.75 e+()4 1.20e+06 

4.55 e+-OS 4.55 c+04 I 1.20c+06 

3.65 c+OI 3.65c+OO 1.30c+06 

1.85 c+02 1.85 c+OI 1.40e+06 

Risk -Based Guideline Values Report 
December, 1995 

• 

Inhalation Ingestion+ External +Inhalation 
..... :<'·'' I , 

GVfor GVfor GV for GVfor GV for 
TR=l0-5 TR=l0-6 TR=l0-4 TR=I0-5 TR=l0-6 

1.20 c+05 1.20 c+04 3.70c+03 3.70 ef02 3.70 etOI 

1.20 e+-OS 1.20 c+04 3.75 c+03 3.7S c+02 3.15 c+OI 

1.30 c+OS 1.30 c+04 3.3Se+-02 3.35 c+OI 3.35 c+OO 

1.40 c+05 1.40 c+04 1.10e+03 1.10 c+02 l.IOc+OI 

~· 



TADLE4C 

CIIEMICAL 

lllgl1 Earloslvu 

liM X 

PETN 

RDX 

lnorgonlu 

Aluminum 

Anlimnny 

Arsenic 

llurium 

llcryllium 

Cadmium (Wulcrl 

Chromium Ill 

Chromium VI 

Coball 
---

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=IO ... 

2.61!-01 

6.7E-Ol 

------

•. 

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

Ingestion Dermal Inhalation Ingestion+ Dennal + Inhalation 

GV for GV for GVfor GVfor GV for GV for GV for GV for GVfor GVfor GV for GVfor GV for GVfor GV for 
TR=IO·' TR=IO .. 1-11= I TR=IO ... TR=IO"' TR=IO .. 111=1 TR=IO .. TR=IO·' TR=Io-<~ 1-11"'1 TR,.IO ... TR=IO·' TR,.IO .. 111=1 

' 

S.IE+OO 

2.6E·02 :i.6E-Ol l.IE-01 

' 4.1E-02 l.lE+OI 4.1J;-02 

3.11!·02 9.3E+OO l.U:-02 

7.2E+OO 2.2E+Ol 7.1E+OO 

6.71!-04 6.7E-OS S.IE-01 2.1E+OO 2.11l-Ol 2.1E-02 1.61!+02 6.61!-03 6.61!-04 6.6E-03 S.IE-01 

S.IE-02 1.6E+OI S.IE·02 

I.OE+02 3.21!+04 1.01!+02 

S.IE-01 1.61!+02 S.IE-01 .. 
---

Risk -Based Guideline Values Report 
· May, 1995 
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• 

TABLE4C 

CHEMICAL 

Copper 

Cyanide 

Iron 

I.e ad 

Lilhium 

Manganese (Water) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

I, I, I-Trichloroethane 

Mound Plant 
Draft Rev. 2 

GV for 
TR=Jo·• 

·' 

• • 

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

Ingestion 

GV for GV for GV for GV for 
TR=JO·' TR=I0-6 Hl=l TR=J0·4 

2.0E+OO 

S.IE-01 

J.IE-02 

2.0E+OO 

S.IE-01 

7.2E-OI 

J.IE+OI 

Dermal 

GVfor GVfor GVfor GVfor 
TR=JO·' TR=I0-6 Hl=l TR=IO_. 

8.4E+OI 

1.6E+02 

9.SE+OO 

6.JE+02 

1.6E+02 

2.2E+02 

9.SE+OJ 

Risk -Based Guideline Values Report 
May, 1995 · 

Inhalation Ingestion+ Dermal+ Inhalation 

GV for GVfor GVfor GVfor GVfor GV for GVfor 
TR=JO·' TR=JQ-6 Hl=l TR=J0·4 TR=JO·' TR=IQ-6 HI= I 

2.0E+OO 

S.IE-01 

J.IE-02 

2.0E+OO 

S.IE-01 

7.1E-OI 

J.IE+OI 

·,, 

73 
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TABLE4C 

CHEMICAL 

1,1-Dichlorocthane 

1,2-Dichlorocthnne 

1,2-trnns-Dichloroethylene 

2-0utanone 

2-llexanone 

2-Mcthylnaphtholene 

4-Mcthyl-2-l'cntanone 

4-Methylphenol 

Acetone 

Benzene 

Benzoic Acid 

Bromodichloromethane 

Butyl henZ)'I phthalate 

Carbon Oisullidc 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=IO..e 

• 
l.IE-01 

9.9E-OI 

4.6E-OI 

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

Ingestion 

GVfor GV for GVfor GVfor 
TR=IO_, TR=I0-6 Hl=l TR=tO..t 

I.OE+OI 

l.IE-02 l.IE-03 I.BE+OI 

2.0E+OO 

6.1E+OI 

8.2E+OO 

s.tE-01 

J.OE+OI 

9.9E-02 9.9E-Ol I.SE+OI 

4.1E+02 

4.6E-02• 4.6E-Ol 2.0E+OO 2.SE+OI 

2.0E+OI 

I.OE+OI 
- ·-

Dermal 

GVfor GVfor GVfor GVfor 
TR=to·, TR=to-<~ Hl=l TR=IO..e 

l.SE+02 

I.BE+OO I.BE-01 4-SE+OO 

1.7E+04 

7.6E+02 

8.8E+OO 

S.SE+Ol 

UE+OO J.SE-01 J.4E+OI 

1.7E+04 

2.SE+OO 2.SE-01 J.IE+02 

l.lE+02 

Risk -Based Guideline Values Report 
May, 1995 

• 

Inhalation Ingestion + Dermal + Inhalation 

GVfor GVfor GVfor GVfor GVfor GVfor GV for I 

TR=to·, TR=tO-<~ Hl=l TR=tO..t TR=to·, TR=tO-<~ Hl=l 

2.1E+02 9.SE+OO 

4.SE-01 4.SE-02 2.9E-OI 2.9E-02 2.9E-Ol 

4.2E+02 S.JE+OI 

I 

l.4E+OI 6.SE+OO 

4.8E-OI 

I.OE+OI 

1.4E+OO 1.4E-OI 8.7E-Ol 8.7E-02 8.7E-Ol 

4.0E+02 

4.SE-OI 4.SE-02 4.SE-Ol 2.0E+OO 

.. 
4.2E+OO 2.9E+OO 

-
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• 

TABLE4C 

CIIEMICAL 

Carbon Tetrachloride 

Chlorocthane 

Chrysene 

Cresols 

Oi-n-butylphlhalate 

Di-n-octylphthalate 

Oibromochloromcthanc 

Dichloromethane 

Diethyl benzene, 1,4· 

Ethyl benzene 

Hexane 

lsophoronc 

Methyl iodide 

N-nitroso-diphenylamine 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=J0·4 

2.2E-OI 

3.9E+OO 

:J.4E-OI 

3.8E+OO 

l.OE+OI 

S.SE+OO 

• • • 
.. 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=IO·' TR=I0-6 HI=! TR=IO_. 

2.2E-02 2.2E.03 7.2E·02 l.IE+OO 

3.9E-OI l.9E·02 I.SE+OO 

J.OE+OI 

2.0E+OO 

3.4E-02 l.4E-03 2.0E+OO 2.7E+OI 

3.8E·OI l.SE-02 6.1E+OO 2.6E+02 

I.OE+OI 

6.1E+OO 

J.OE+OO l.OE-01 2.0E+OI 2.1E+Ol 

S.SE-01 S.8E·02 9.2E+OI 
-- ·-·--··---

Dennal 

GVfor GV for GVfor GVfor 
TR=JO·' TR=I0-6 HI= I TR=I0-4 

l.IE·OI 3.1E·02 I.OE+OO 7.8E+OO 

I.SE-01 I.SE-02 

2.7E+OI 

2.7E+OO 2.7E·OI 1.6E+02 

2.6E+OI 2.6E+OO 4.2E+02 

4.3E+OI 

2.1E+02 2.1E+OI 1.4E+Ol 

9.2E+OO 9.2E-OI 

rusk -Based Guideline Values Report 
May. 1995 

•i 

Inhalation Ingestion + Dennal + Inhalation 

GVfor GVfor oyror GVfor GVfor GVfor GVfor 
TR=JO·' TR=J0-6 HI= I TR=IO_. TR=JO·' TR=I0-6 Hl=l 

7.8E·OI 7.8E.02 2.0E-OI l.OE-02 2.0E.Ol 6.7E-02 

4.2E+Ol 

I.IE+OO I.IE-01 I.IE-02 

7.4E+OO 

l.4E-OI 3.4E-02 3.4E-03 2.0E+OO 

l.lE;t03 3.8E+OO 3.8E-OI l.SE-02 6.0E+OO 

4.2E+02 8.1E+OO 

8.4E+OI 5.7£+00 

l.OE+OI l.OE+OO J.OE-01 2.01:::+01 

•,, 
S.SE+OI S.SE-01 S.SE-02 

15 

. 

I 



TABLE4C 

CIIEMICAL 

Pentachlorophenol 

Phenol 

Tetrachlorocthene 

Toluene 

Tribromomethanc 

Trichloroethylene 

Trichloronuornmcthanc 

Trichloromethane 

Xylene 

bis(2·Ethylhcxyl)phthalate 

PAlls 

Acenaphthylcne 

Anthracene 

Benzo(a)anthracene 

Mound Plant 
Draft Rev. 2 

• 

GVfor 
TR=IO_. 

2.4E-OI 

l.6E+OO 

2.6E+OO 

4.7E+OO 

2.0E+OO 

3.9E-02 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=JO·' TR.,.J0-6 Hl=l TR=IO_. 

2.4E..02 2.4E·Ol J.IE+OO I.IE-01 

6.1E+OI 

I.OE+OO 

2.0E+OI 

3.6E-OI 3.6E.02 2.0E+OO 4.3E+02 

2.6E·OI 2.6£.02 S.OE+OI 

3.1E+OI 

4.7E·OI 4.7E-02 I.OE+OO 1.6E+02 

2.0E+02 

2.0E·OI 2.0E.02 2.0E+OO 2.7E+OI 

J.IE+OI 

3.9E.Ol 3.9E-04 I.SE..02 

Dermal 

GVfor GV for GVfor GVfor 
TR=Jo-s TR=IO_. HI= I TR==IO_. 

I.IE·02 I.IE·Ol I.SE+OO 

l.4E+03 

B.SE-01. 

1.4E+02 

4.3E+OI 4.3E+OO 2.4E+02 

S.OE+OO S.OE-01 6.9E+ol· 

S.6E+02 

1.6E+OI 1.6E+OO 3.SE+Ol S.IE+OO 

2.7E+OO 2.7E.OI 2.7E+Ol 

4.2E+OI 

I.SE-03 I.SE-04 

Risk -Based Guideline Values Report 
May, 1995 

• 

Inhalation Ingestion + Dermal + Inhalation 

GVfor GVfor GVfor GVfor GVfor GVfor GVfor 
TR=Jo-s TR=tO-t. Hl=l TR=IO-t TR=JO·' TR==J0-6 Hl=l 

7.7E..02 7.7E.Ol 7.7E·04 9.9E.OI 

6.0E+OI 

4.6E.OI 

1.7E+02 1.6E+OI 

l.6E+OO 3.6E-OI 3.6E-02 2.0E+OO 

6.9E+OO 6.9E..OI 2.4E+OO 2.4E..OI 2.4E..02 

2.9E+02 2.6E+OI 

S.IE.Ot .S.IE-02 2.4E+OO 2.4E-OI 2.4E..02 9.9E..OI 

1.9E+OO 1.9E-OI 1.9E..02 1.9E+OO 

1.8E+OI 
., 

I.IE-02 , I.IE..03 I.IE-04 
.. 
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• 

TABLE4C 

CHEMICAL 

Oenzo(a)pyrenc 

Oenzo(b)nuoranthene 

Denzo(g,h,i)perylene 

Oenzo(k)nuoranlhene 

Dibenz(a,h)anthracene 

Fluoranlhene 

lndeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrcne 

Pesllddes/PCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Aroclor 1254 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

3.9E-03 

3.9E-02 

3.9E-01 

3.9E-03 

3.9E-02 

8.4E-02 

8.4E-02 

3.7E-03 

• • 

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

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation 

GV for GVfor GVfor GV for GV for GVfor GVfor GV for GVfor GVfor GVfor GVfor GVfor GVfor GV for 
TR=to·s. TR=J0-6 Hl=l TR=IO_. TR=I0"5 TR=J0-6 Hl=l TR=IO_. TR=to·s TR=J0-6 HI= I TR=IO_. TR=to-s TR=I0-6 Hl=l 

3.9E-04 3.9E-OS I.OE-03 I.OE-04 I.OE-OS B.OE-04 8.0F.-OS B.OF.-06 

3.9E-03 3.9E-04 9.8E-03 9.8E-04 9.8E-OS 7.9E-03 7.9E-04 7.9E-OS 

3.9E-02 3.9E-03 2.0E-OI 2.0E-02 2.0E-03 1.3E-OI l.lE-02 1.3E-03 

3.9E-04 3.9E-OS 4.SE-04 4.SE-OS 4.SE-06 4.0E-04 4.0E-OS 4.0E-06 

4.1E+OO J.SE+OO 1.9E+OO 

3.9E-03 3.9E-04 6.4E-03 6.4E-04 6.4E-OS S.SE-03 S.SE-04 S.SE-OS 

3.1E+OO 2.9E+OO I.SE+OO 

8.4E-03 8.4E-04 I.IE-01 I.IE-02 I.IE-03 4.7E-02 4.7E-03 4.7E-04 

·8.4E-03 8.4E-04 S.IE-02 6.0E-02 6.0E-03 6.0E-04 3.7E-02 l.SE-02 l.SE-03 J.SE-04 2.1E-02 

J.7E-04 J.7E-OS . 
2.0E-OJ 

Risk -Based Guideline Valu.es Report 
May, 1995 · 
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TABLE4C 

CI-IEMICAL 

Aroclor 1260 

Beta-BIIC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=IO_. 

3.7E-Ol 

1.6E-02 

I.BE-OJ 

-- -- ---

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=IO., TR=IO"" 1-11=1 TR=IO_. 

l.7E-04 l.7E·OS 

1.6E-Ol 1.6E-04 

I.BE-04 1.8E-OS s.tE-OJ l.SE-02 

Dermal 

GVfor GVfor GVfor GVfor 
TR=IO., TR=I0-4 1-11=1 TR=IO_. 

l.SE-OJ l.SE-04 9.9E-02 

Risk -Based Guideline Values Report 
May, 1995 

• 

Inhalation Ingestion+ Dermal+ Inhalation 

GVfor GVfor GV for GVfor GVfor GVfor GVfor 
TR=JO·, TR=I0-4 Hl=l TR=IO_. TR=IO·, TR=IO"" Hl=l 

t.7E-Ol 1.7E-04 1.7E-OS 4.9E-OJ 
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TABLE4D 

RADIONUCLIDE 

Actinium-227+0 

Americium-241 

Bismuth-207 

Cesium-137+0 

Cobalt-60 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Radium-226+0 

Strontium-90+0 

Thorium-228+0 

Thorium-230 

Thorium-232 

Mound Plant 
Draft Rev. 2 

' 

GVfor 
TR=I0-4 

2.6E+OI 

4.9E+OI 

J.2E+Ol 

S.IE+02 

8.SE+02 

S.4E+OI 

S.IE+OI 

S.IE+OI 

S.4E+OI 

2.9E+02 

6.9E+Ol 

4.3E+02 

4.9E+02 
- --

• • 

- --- -- - - ----- ------~ - ---

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

Ingestion 

GVfor GVfor GVfor 
TR=to·' TR=J0-6 TR=IO_. 

2.6E+OO 2.6E-OI 

4.9E+OO 4.9E-OI 

J.2E+02 3.2E+OI 

S.IE+OI S.IE+OO 

8.SE+OI 8.SE+OO 

S.4E+OO HE-01 

S.IE+OO S.IE-01 

S.IE+OO S.IE-01 

S.4E+OO S.4E-OI 

2.9E+Ol 2.9E+OO 

6.9E+OO 6.9E-OI 

4.3E+OI 4.3E+OO 

4.9E+OI 4.9E+OO 

Inhalation 

GVfor GVfor GVfor 
TR=to·' TR=J0-6 TR=J0-4 

Rislc ·Based Guideline Values Report 
May, 1995 

Dennal 

GVfor 
TR=tO·' 

. 

Ingestion + Inhalation + Dennal 

GVfor GVfor GVfor GVfor 
TR=J0-6 TR=J0-4 TR=tO·' TR=J0-6 

I 
I 

' 

I 
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TABLE4D 

RADIONUCLIDE 

Trilium 

Uronium-2ll 

Urnnium-234 

Uranium-23S+D 

Uranium-238+0 

Mound Plant 
Draft Rev. 2 

• 

GV for 
TR=JO~ 

2.2EH15 

3.6E+02 

3.6E+02 

l.4E+02 

2.6E+02 

----- -~---

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

Ingestion 

GVfor GVfor GV for 
TR=tO·' TR=IO_. TR""I04 

2.21:+04 2.2E+03 I.IIE+07 

3.6£+01 3.6E+OO 

3.6£+01 3.6£+00 

3.4£+01 3.4£+00 

2.6E+OI 2.6£+00 

Inhalation 

GVfor GVfor GVfor 
TR=tO·' TR=IO_. TR=I04 

1.8&+06 1.81.\+0S 4.6E+07 

Risk -Based Guideline Values Report 
May,l995 

• 

Dermal Ingestion + Inhalation + Dermal 

GVfor GVfor GVfor GV for GV for 
TR=Io-s TR=IO_. TR=I04 TR=JO·' TR .. IO_. 

4.61.\+06 4.6E+OS 2.21HOS 2.21lt114 2.210111) 

- -

., 

• 
80 



•• 

TABLE SA 

CUEMICAL 

lligh Explosives 

liM X 

PETN 

RDX 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Diet) 

1 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

Mound Plant 
Draft Rev. 2 

GV for GV for 
TR=I0-4 TR=IO·' 

S.2E+Ol 5.2E+02 

l.lE+02 l.lE+OI 

• 

-- -- - ------

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

Ingestion 

GVfor GVfor 
TR=I0·6 Hl=l 

I.OE+OS 

S.2E+OI 6.1E+Ol 

8.2E+02 

6.1E+02 

1.4E+OS 

l.lE+OO I.OE+04 

2.0E+Ol 

2.0E+06 

I.OE+04 

Inhalation 

GV for GVfor GVfor 
TR=I0-4 TR=IO·' TR=I0-6 

1.2E+OS 1.2E+04 1.2E+Ol 

7.3E+05 7.3E+04 7.3E+03 

I.OE+06 I.OE+OS I.OE+04 

. 
UE+OS 1.5E+04 I.SE+Ol 

-~ --- ------

Risk -Based Guideline Values Report 
May, 1995 

GV for GVfor 
Hl=l TR=I0·4 

l.IE+06 

1.3E+02 

., 
------

• 

Ingestion+ Inhalation 

GVfor GVfor GV for 
TR=IO·' TR=I0-6 . Hl=l 

1.4E+OS 

l.lE+OI UE+OO 
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TABLE SA 

CHEMICAL 

Cyanide 

Iron 

Lead 

l.ilhium 

Manganese (Diel) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1-Trichloroelhane 

1,1-Dichloroethanc 

1,2-Dichloroelhane 

Mound Plant 
Draft Rev. 2 

• 

GV for GV for 
TR=J0-4 TR=JO·' 

6.JE+Ol 6.3E+02 
--

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

Ingestion 

GV for GV for 
TR=I04 HI= I 

4.1E+04 

2.9E+05 

6.IE+02 

4.1E+04 

I.OE+04 

1.4E+04 

6.1E+05 

2.0E+05 

6.3E+OI 
----- ------- -------

Inhalation 

GVfor GVfor GVfor 
TR=I0-4 TR=IO·' TR=I0-6 

3.4E+02 3.4E+OI 3.4E+OO 
- --- ----- ---

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor GVfor 
Hl=l TR=J0-4 

l.IE+OS 

1.9E+06 

7.8E+OO 

3.2E+02 
-----

Ingestion+ Inhalation 

GVfor GVfor GV for 
TR=JO·' TR=I0-6 Hl=l 

UE+OS 

6.1E+02 

7.8E+OO 

J.2E+OI 3.2E+OO 
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• 

TABLE SA 

CHEMICAL 

1,2-lrans-Dichloroelhylcnc 

2-Dulanonc 

2-llexanonc 

2-Mclhylnaphlhalenc 

4-Melhyl-2-l'enlanone 

4-Mclhylphenol 

Acelonc 

Oenzcne 

Oenzoic Acid 

Oromodichloromelhane 

Bulyl benzyl phlhalale 

Carbon Disulfide 

Carbon Telrachloride 

Chloroclhane 

Chrysene 

Mound Plant 
Draft Rev. 2 

GV for GVfor 
TR=I0·4 TR=IO-s 

2.0E+04 2.0E+Ol 

9.2E+Ol 9.2E+02 

4.4E+Ol 4.4E+02 

7.8E+04 7.8E+Ol 

• 

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

Ingestion 

GVfor GV for 
TR=IO_. Hl=l 

4.1E+04 

1.2E+06 

1.6E+05 

I.OE+04 

2.0E+OS 

2.0E+02 

8.2E+06 

9.2E+OI 4.1E+04 

4.1E+05 

2.0E+05 

4.4E+OI 1.4E+03 

7.8E+02 

Inhalation 

GVfor GV for GVfor 
TR=I0·4 TR=Io-s TR=I0·6 

4.9E+02 9.3E+OI 9.3E+OO 

S.IE+02 S.IE+OI S.IE+OO 

Risk -Based Guideline Values Report 
May, 1995 

GVfor GVfor 
Hl=l TR=I0·4 

9.3E+Ol 

7.0E+02 

4.9E+02 

2.9E+02 

4.6E+02 

1.6E+02 

• 

Ingestion+ Inhalation 

GV for GVfor GV for 
TR=IO-s TR=IO_. Hl=l 

9.3E+03 

7.0E+02 

8.9E+OI 8.9E+OO 

2.8E+02 

4.6E+OI 4.6E+OO 
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TABLE SA 

CHEMICAL GVfor 
TR=JO·• 

Cresols 

Di·n-butylphthalatc 

Di-n-octylphthalatc 

Oibromochloromcthanc 6.BE+Ol 

Dichloromctbanc 7.6£+04 

Dicthyl benzene. 1,4· 

Ethyl benzene 

llcxnne 

lsophorone 6.0E+OS 

Methyl iodide 

N-nitrusu-dipbenylwnim: 1.2E+OS 

Pentachlorophenol 4.8E+OJ 

Phenol 

Tctrachlorocthene 

Toluene 
······- ··--

Mound Plant 
Drafi Rev. 2 

• 

GVfor 
TR=IO·' 

6.8£+02 

7.6E+OJ 

6.0E+04 

1.2Et04 

4.8E+02 

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

Ingestion 

GVfor GVfor 
TR=IO.., HI= I 

2.0E+OS 

4.1E+04 

6.8E+OI 4.1E+04 . 
7.6E+02 1.2E+OS 

l.OE+OS 

1.2E+OS 

6.0E+OJ 4.1EtOS 

1.2E+Ol 

4,8E+OI 6.1E+04 

1.2E+06 

2.0E+04 

4.1E+OS 

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=Ut' TR=IO.., 

Risk ·Based Guideline Values Report 
May, 1995 

• 

GVfor GVfor 
HI= I TR=IO_. 

I.OE+Ol 

4.8E-01 

9.1£+01 

2.SE+02 

Ingestion+ Inhalation . 
GVfor GV for GVfor 
TR=IO·' TR=IO_. HI"' I 

I.OE+Ol 

4.8E·OI 

9.1E+OI 

2.SE+02 
-··--- - -~ --- ----
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TABLE SA 

CHEMICAL 

Tribromomethane 

Trichloroethylene 

TriehloroOuoromethane 

Trichloromethane 

Xylene 

bis(2-Ethylhe•yl)phthalate 

PAlls 

Acenaphthylcne 

Anthracene 

Denzo( a )anthracene 

Benzo(a)pyrcne 

Denzo(b)Ouoranthene 

Benzo(g,h,i)perylcne 

Benzo(k)Ouoranthcne 

Dibenz(a,h)anthracene 

Mound Plant 
Draft Rev. 2 

GV for GVfor 
TR=IO_. TR=JO·S 

7.2E+04 7.2E+Ol 

S.2E+04 S.2E+Ol 

9.4E+04 9.4E+OJ 

4.1E+04 4.1Et03 

7.8E+02 7.8E+OI 

7.8E+OI 7.8Et00 

7.8E+02 7.8E+OI 

7.8E+03 7.8E+02 

7.8E+OI 7.8E+OO 

• 

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

Ingestion 

GVfor GV for 
TR=J0-6 Hl=l 

7.2E+02 4.1E+04 

S.2E+02 

6.1E+OS 

9.4E+02 2.0E+04 

4.1E+06 

4.1E+02 4.1E+04 

6.1E+OS 

7.8E+OO 

7.8E-OI 

7.8E+OO 

7.8E+OI 

7.8E-OI 

Inhalation 

GV for GVfor GV for 
TR=IO_. TR=JO·S TR=J0-6 

1.6E+09 1.6E+08 1.6Et07 

4.4E+02 4.4E+02 4.SE+OI 

l.IE+02 l.IE+OI l.IE+OO 

Risk -Based Guideline VaJues Report 
May, 1995 

GVfor GVfor 
Hl=l TR=IO_. 

7.2E+04 

4.4E+02 

7.lE+02 

l.IE+02 

• 

Ingestion+ Inhalation 

GV for GV for GV for 
TR=JO·S TR=J0-6 HI= I 

7.2E+Ol 7.2E+02 

4.1E+02 4.1E+OI 

7.JE+02 

l.IE+OI l.IE+OO 

-------
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TABLE SA 

CHEMICAL. 

Fluoranlhcne 

lndeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrcne 

PeslicidesiPCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Bcla-BIIC 

Dieldrin 

I Endrin Kelone 

Mound Plant 
Draft Rev. 2 

• 

GV for GVfor 
TR=IO_. TR=JO·' 

7.8E+02 7.8E+OI 

1.7E+Ol 1.7E+02 

1.7E+Ol t.7E+02 

7.4E+OI 7.4E+OO 

7.4E+Ot 7.4E+OO 

l.2E+02 l.2E+Ot 

3.6E+OI 3.6E+OO 

------------- -------

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

Ingestion 
~ 

GVfor GVfor 
TR=IO_. HI=! 

8.2E+04 

7.8E+OO 

6.1E+04 

t.7E+OI 

1.7E+OI I.OE+Ol 

7.4E-Ot 

4.1E+OI 

7.4E-OI 

3.2E+OO 

3.6E-OI I.OE+02 

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=to·' TR=IO_. 

1.8E+07 1.8E+06 t.SE+OS 

3.4E+06 3.4E+OS 3.4E+04 

3.8E+OS 3.8E+04 l.BE+Ol 

Risk -Based Guideline Values Report 
May, 1995 

• 

GVfor GVfor 
Hl=l TR=IO_. 

t.7E+Ol 

3.2E+02 

3.6E+OI 

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR=JO·' TR=IO_. IU=l 

1.7E+02 1.7E+OI 

3.2E+OI 3.2E+OO 

3.6E+OO 3.6E-01 
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TABLESB. 

RADIONUCLIDE GV for 
TR=IO_. 

Actinium-227+0 S.IE+02 

Amcricium-241 9.8E+02 

Bismuth-207 6.3E+04 

Ccsium-137+0 I.OE+04 

Cobalt-60 1.7E+04 

Plutonium-238 I.IE+03 

Plutonium-239 I.OE+03 

Plutonium-240 I.OE+03 

Radium-226+0 I.IE+03 

Strontium-90+0 S.7E+03 

Thorium-228+0 1.4E+03 

Thorium-230 8.SE+03 

Thorium-232 9.8E+03 

Tritium 4.SE+06 

Mound Plant 
Draft Rev. 2 

• • 

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

Ingestion 

GVfor GVfor GVfor 
TR=JO·' TR=JO-' TR=JO_. 

S.IE+OI S.IE+OO I.SE+02 

9.8E+OI 9.8E+OO 1.9E+04 

6.3E+03 6.3E+02 1.6E+OI 

I.OE+Ol I.OE+02 4.2E+OI 

1.7E+03 1.7E+02 9.0E+OO 

I.IE+02 I.IE+OI 4.SE+06 

I.OE+02 I.OE+OI 7.0E+06 

I.OE+Ol I.OE+OI 4.7E+06 

I.IE+Ol I.IE+OI l.lE+OI 

S.7B+Ol S.7E+OI 

1.4E+Ol 1.4E+OI 8.8E+OI 

B.SE+Ol B.SE+OI 2.0E+06 

9.8E+Ol 9.8E+OI 4.4E+06 

4.SJ;+OS 4.SE+04 

External 

GVfor GVfor GVfor 
TR=JO·' TR=JO-' TR=IO_. 

I.SE+OI I.SE+OO 4.4E+04 

1.9E+03 1.9E+02 8.9E+04 

1.6E+OO 1.6E-OI 3.6E+08 

4.2E+OO 4.2E-OI 1.8E+08 

9.0E-OI 9.0E-02 S.OE+07 

4.SE+OS 4.SE+04 I.JE+OS 

7.0E+OS 7.0E+04 1.2E+OS 

4.7B+OS 4.7E+04 1.2E+OS 

l.lE+OO l.lE-01 1.2E+06 

4.9E+07 

B.8E+OO 8.8E-OI 3.SE+04 

:Z.OE+OS 2.0E+04 2.0E+OS 

4.4E+OS 4.4E+04 1.8E+OS 

3.61'+10 

Risk ~Based Guideline Values Report 
May, 1995 

Inhalation Ingestion + External + Inhalation . 

GVfor GVfor GVfor GVfor GVfor 
TR=to-s TR=IO-' TR=JO_. TR=tO·' TR=JO-' 

4.4E+03 4.4E+02 I.IE+02 I.IE+OI I.IE+OO 

8.9E+03 8.9E+02 9.2E+02 9.2E+OI 9.2E+OO 

3.6E+07 3.6E+06 1.6E+OI 1.6E+OO 1.6E-OI 

1.8E+07 L8E+06 4.2E+OI 4.2E+OO 4.2E-OI 

S.OE+06 !i.OE+OS 9.0E+OO 9.0E-OI 9.0E-02 

1.3E+04 1.3E+03 I.IE+03 I.IE+02 I.IE+OI 

1.2E+04 1.2E+03 I.OE+03 I.OE+02 I.OE+OI 

1.2E+04 1.2E+03 I.OE+03 I.OE+02 I.OE+OI 

1.2E+OS 1.2E+04 I.JE+OI 1.3E+OO l.lE-01 

4.9E+06 4.9E+OS S.7E+03 S.7E+02 S.7E+OI 

3.SE+03 3.SE+02 8.3E+OI 8.3E+OO BJE-01 

2.08+04 2.0E+03 8.1E+03 8.1E+02 8.1E+OI 

1.88+04 L8E+03 9.2E+03 9.2E+02 9.2E+OI 

].68+09 3.6E+08 4.SE+06 4.SE+OS 4.SE+04 
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TABLE 58 

RADIONUCLIDE GVfor 
TR""IO_. 

llranium-23) 7.1E+Ol 

U11111ium-234 7.2E+03 

Uranium-23S+D 6.8E+Ol 

Uranium-238+0 S.2E+Ol 

Mound Plant 
Draft Rev. 2 

• 

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

Ingestion 

GVfor GV for GVfor 
TR=Jo-s TR=IO_. TR=to·• 

7.1E+02 7.1E+OI 2.SE+06 

7.2E+02 7.2E+OI 4.1E+06 

6.8E+02 6.8E+OI 3.3E+02 

S.2E+02 S.2E+OI L7E+Ol 

External 

GVfor GVfor GVfor 
TR=I0-5 TR=IO,. TR=IO_. 

2.5E+OS 2.SE+04 2.4E+OS 

4.1E+05 4.1E+04 2.4E+OS 

J.JE+OI HE+OO 2.6E+OS 

L7E+02 1.7E+OI 2.8E+OS 

Risk -Based Guideline Values Report 
May.I99S 

• 

Inhalation Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TR=IO-' TR=IO,. TR=IO_. TR=JO-' TR=IO,. 

2.4E+04 2.4E+Ol 6.9E+03 6.9E+02 6.9E+OI 

2.4E+04 2.4E+03 7.0E+Ol 7.0E+02 7.0E+OI 

2.6~+04 2.6E+Ol 3.1E+02 l.IE+OI l.IE+OO 
! 

2.8E+04 2.8E+03 I.JE+Ol I.JE+02 I.JE+OI __ J 

88 
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TABLE5C 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

High Explosives 

HMX 

PETN 

RDX 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Water) 

Chromium III 

I Chromium VI 

I Cobalt 

1 

~opper 

Mound Plant 
. Draft Rev. 2 

(Units mg/L) 

Ingestion 

GV for TR=I04 GV for TR=IO·' GV for TR=I0-6 GV for HI= I 

2.6E-OI 2.6E-02 2.6E-03 

6.7E-03 6.7E-04 6.7E-05 

5.1E+OO 

3.1E-OI 

4.lE-02 

3.1E-02 

7.2E+OO 

5.1E-OI 

5.1E-02 

I.OE+02 

5.1E-OI 

Risk -Based Guideline Values Report 
May, 1995 

• 
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------ --·----

TABLESC 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Cyanide 

Iron 

Lead 

Lithium 

Manganese (Water) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

l, 1,1-Trichloroethane 

1, 1-Dichloro~thane 

1 ,2-Dichloroethane 

Mound Plant 
Drafi Rev_ 2 

• 

(Units mg/L) 

Ingestion 

GV for TR=l04 GV for TR=10-' GV forTR=10-6 GV forHI=1 

3.1E-01 3.1E-02 3.1E-03 

2_0E+OO 

5_1E-OI 

3.1E-02 

2.0E+OO 

5.1E-Ol 

UE-01 

3.1E+Ol 

l.OE+01 
I 
I 

- --- I 

Risk -Based Guideline Values Report 
May, 1995 

• 
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TABLESC 

Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

1,2-trans-Dichloroethylene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

4-Methylphenol 

Acetone 

Benzene 

Benzoic Acid 

Bromodichloromethane 

Butyl benzyl phthalate 

Carbon Disulfide 

Carbon Tetrachloride 

Chloroethane 

Chrysene 

Mound Plant 
Draft Rev. 2 

- -

(Units mg/L) 

Ingestion 

GV for TR=lO_. GV forTR=IO-s GV for TR=l0-6 GV for H1=1 

9.9E-01 9.9E-02 9.9E-03 

4.6E-01 4.6E-02 4.6E-03 

2.2E-01 2.2E-02 2.2E-03 

3.9E+OO 3.9E-Ol 3.9E-02 
--------

2.0E+OO 

6.1E+01 

8.2E+OO 

5.1E-01 

I.OE+OI 

4.1E+02 

2.0E+OO 

2.0E+Ol 

l.OE+01 

7.2E-02 I 

I 
I 

-----

Risk -Based Guideline Values Report 
May, 1995 
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TABLESC 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

. (Units mg/L) 

Ingestion 

CHEMICAL GV forTR=I04 GV forTR=to·S GV for TR=J0-6 GV for HI-= I 

Cresols 

Di-n-butylphthalate · I.OE+Ol 

Di-n-octylphthalate 2.0E+OO 

Dibromochloromethane 3.4E-OI 3.4E-02 3.4E-03 2.0E+OO 

Dichloromethane 3.8E+OO 3.8E-Ol 3.8E-02 6.1E+OO 
I 
I 

Diethyl benzene, 1,4-

Ethyl benzene I.OE+Ol 

Hexane 6.1E+OO 

Isophorone J.OE+Ol 3.0E+OO J.OE-01 2.0E+Ol 

Methyl iodide 

I 

N-nitroso-diphenylamine 5.8E+OO 5.8E-Ol 5.8E-02 

I · Pentachlorophenol 2.4E-OI 2.4E-02 2.4E-03 3.1E+OO 
I 

Phenol 

Tetrachloroethene 

Toluene 

Mound Plant 
Draft Rev. 2 

• 

6.1E+OI 

I.OE+OO 

2.0E+OI 

Risk -Based Guideline Values Report 
May, 1995 
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TABLESC ' 

CommerciaVOffice Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Tribromomethane 

Trichloroethylene 

I Trichlorofluoromethane 

Trichloromethane 

I 
' Xylene 

I 

j bis(2-Ethylhexyl)phthalate 

I PAHs 
I 

1 • Acenaphthylene 

Anthracene 

, Benzo(a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Dibenz( a,h )anthracene 

Mound Plant 
Draft Rev. 2 

(Units mg/L) 

Ingestion 

GV for TR=I0-4 GV for TR=IO-s 

3.6E+OO 3.6E-Ol 

2.6E+OO 2.6E-Ol 

4.7E+OO 4.7E-Ol 

2.0E+OO 2.0E-Ol 

3.9E-02 3.9E-03 

3.9E-03 3.9E-04 

3.9E-02 3.9E-03 

3.9E-Ol 3.9E-02 

3.9E-03 3.9E-04 
--

GV for TR=I0-6 GV for HI=! 

3.6E-02 

2.6E-02 

4.7E-02 

2.0E-02 

3.9E-04 

3.9E-05 

3.9E-04 

3.9E-03 

3.9E-05 

2.0E+OO 

J.IE+Ol 

I.OE+OO 

2.0E+02 

2.0E+OO 

. 

J.JE+OI 

~-·-----·---

Risk -Based Guideline Values Report 
May, 1995 
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TABLESC 
CommerciaVOffice Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Fluoranlhene 

lndeno(l,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

Pesticide~/PCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor I 248 

Aroclor I 254 

Aroclor 1260 

Beta-BHC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Draft Rev. 2 

• 

(Units mg/L) 

Ingestion 
.. 

GV for TR= J0-4 GV for TR=to·~ 

3.9E-02 3.9E-03 

8.4E-02 8.4E-03 

8.4E-02 8.4E-03 

3.7E-03 3.7E-04 

3.7E-03 3.7E-04 

1.6E-02 1.6E-03 

l.SE-03 l.BE-04 

GV forTR=I0-6 GV forHI=I 

3.9E-04 

8.4E-04 

8.4E-04 

3.7E-05 

3.7E-05 

l.6E-04 

l.SE-05 

4.IE+OO 

3.1E+OO 

5.1E-02 

2.0E-03 

• 

5.\E-03 

Risk -Based Guideline Values Report 
May, 1995 
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TABLESD 
Commercial/Office Worker- Groundwater 

Guideline Values: Radionuclides (Units= pCi/L) 

RADIONUCLIDE 

Actinium-227+0 

Americium-241 

Bismuth-207 

Cesium-137+0 

Cobalt-60 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Radium-226+0 

Strontium-90+0 

Mound Plant 
Draft Rev. 2 

GVfor 
TR=l0-4 

2.6E+OI 

4.9E+OI 

3.2E+03 

5.1E+02 

8.5E+02 

5.4E+Ol 

5.1E+OI 

S.IE+Ol 

5.4E+Ol 

2.9E+02 

Ingestion 

GVfor 
TR=10"5 

2.6E+OO 

4.9E+OO 

3.2E+02 

5.1E+OI 

8.5E+OI 

5.4E+OO 

5.1E+OO 

5.1E+OO 

5.4E+OO 

2.9E+OI 
----

GVfor 
TR=l0-6 

2.6E-OI 

4.9E-OI -

3.2E+OI 

5.1E+OO 

8.5E+OO 

5.4E-OI 

5.1E-OI 

5.1E-OI 

5.4E-OI 

2.9E+OO 

Risk -Based Guideline Values Report 
May, 1995 

• 
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TABLESD 
Commercial/Office Worker- Groundwater 

Guideline Values: Radionuclides (Units= pCi/L) 

RADIONUCLIDE 

Thorium-228+0 

Thorium-230 

Thorium-232 

Tritium 

Uranium-233 

Uranium-234 

Uranium-235+0 

Uranium-238+0 

Mound Plant 
Draft Rev. 2 

• 

GVfor 
TR=l0-4 

6.9E+Ol 

4.3E+02 

4.9E+02 

2.2E+05 

3.6E+02 

3.6E+02 

3.4E+02 

2.6E+02 

Ingestion 

GVfor 
TR=tO·' 

6.9E+OO 

4.3E+Ol 

4.9E+Ol 

2.2E+04 

3.6E+Ol 

3.6E+Ol 

3.4E+Ol 

2.6E+Ol 

GVfor 
TR=l0-6 

6.9E-Ol 

4.3E+OO 

4.9E+OO 

2.2E+03 

3.6E+OO 

3.6E+OO 

3.4E+OO 

2.6E+OO 

Risk -Bpsed Guideline Values Report 
May, 1995 
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TABLE6A 

CI·IEMICAL 

lligh Eaptosives 

IIMX 

PETN 

RDX 

lnorganics 

Aluminum 

Antimony 
I 

Arsenic 

Barium 

Beryllium 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

1.4E+04 

l . .SE+02 

• • 

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

Ingestion 

GV for GVfor GV forHI=l 
TR=IO·' TR=J0-6 · 

I.IE+04 

1.4E+Ol 1.4E+02 6.4E+02 

B.SE+OI 

6.4E+OI 

I.SE+04 

l.SE+OI l.SE+OO I.IE+OJ 

2.1E+02 

2.1E+OS 

I.IE+03 

. 

Inhalation 

GVfor GV for GVfor 
TR=IO_. TR=JO·' TR=I0-6 

l.IE+06 J.IE+OS l.IE+04 

I.BE+07 1.8E+06 I.BE+OS 

2.SE+07 2 . .SE+06 2.SE+OS 

l.7E+06 l.7E+OS l.7E+04 

-- .... ------

Risk -Based Guideline Values Report 
May, 1995 

Ingestion+ Inhalation 

GV for HI= I GVfor GVfor GVfor 
TR=J0-4 TR=JO·' TR=t0·6 

• 

. 
3.1E+06 

l.SE+02 l . .SE+OI l.SE+OO 

, __ 

GV for HI= I 

I . .SE+04 
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TABLE6A 

CHEMICAL 

Cyanide 

Iron 

Lead 

Lilhium 

Manganese (Dicl) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1· Trichloroclhanc 

1,1-Dichloroclhane 

1,2-Dichloroclhane 

Mound Plant 
Draft Rev. 2 

•• 

GVfor 
TR=IO_. 

1.6E+04 

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

Ingestion 

GVfor GVfor GV forHI=I 
TR=JO·' TR=J0-6 

4.3E+Ol 

l.OE+04 

6.4E+OI 

4.3£+03 

I.IE+Ol 

1.5E+Ol 

6.4E+04 

2.1£+04 

1.6E+03 1.6£+02 

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=JO·' TR=J0-6 

6.7E+02 6.7£+02 8.4E+OI 

Risk -Based Guideline Values Report 
May, 1995 

• 

Ingestion+ Inhalation 

GV for HI= I GVfor GVfor GVfor 
TR=IO_. TR=JO·' TR=J0-6 

. 
3.1E+05 

1.9£+06 

. 
7.8Etoo 

6.7E+02 5.5E+02 5.5E+OI 

• 

GVforHI=I 

2.7E+04 

6.4E+OI . 

7.8E+OO 
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TABLE6A 

CHEMICAL 

I ,2-trans-Dichloroethy lene 

2-Butanonc 

2-Hexanonc 

2-Methylnaphthalenc 

4-Methyi·2-Pentanonc 

4-Methylphenol 

Acetone 

Benzene 

11enzoic Acid 

Bromodichloromethane 

Butyl benzyl phthalate 

Carbon Disulfide 

Carbon Tetrachloride 

Chloroethanc 

Chrysene 
- --~ 

Mound Plant 
Draft Rev. 2 

GV for 
TR=IO_. 

S.IE+04 

2.4E+04 

I.IE+04 

2.0E+OS 

• •• 

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

Ingestion 

GVfor GVfor GV for HI= I 
TR=I0'5 TR=I0-6 

4.3E+03 

I.JE+OS 

1.7E+04 

I.IE+Ol 

2.1E+04 

S.IE+Ol S.IE+02 

B.SE+OS 

2.4E+Ol 2.4E+02 4.3E+Ol 

4.3E+04 

2.1E+04 

I.IE+Ol I.IE+02 I.SE+02 

2.0E+04 2.0E+03 

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=I0·5 TR=I0-6 

4.9E+02 4.9E+02 2.3E+02 

I.OE+OJ I.OE+Ol 1.3E+02 

Risk -Based Guideline Values Report 
May, 1995 

Ingestion+ Inhalation 

GV forHI=I GVfor GVfor GVfor 
TR=IO_. TR=I0'5 TR=I0-6 

9.3E+03 

7.0E+02 

4.9E+02 4.9E+02 1.6E+02 

2.9E+02 

I.OE+Ol 6.1E+02 6.1E+OI 

1.6E+02 . 
---------

GV forHI=I 

9.3E+OJ 

7.0E+02 

2.8E+02 
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TABLE6A 

CHEMICAL 

Crcsols 

Di·n·bulylphlhnlalc 

Oi·n-oclylphlhalalc 

Dibromochloromethanc 

Oi\:hloromclhnnc 

Oiethyl benzene, 1,4• 

Ethyl benzene 

Hexane 

lsophoronc 

Methyl iodide 

N·nilroso·diphcnylamine 

Pentachlorophenol 

Phenol 

Tcl!a<:hlofocthcne 

Toluene 

Mound Plant 
Draft Rev. 2 

• 

GVfor 
TR=IO_. 

1.8E+04 

2.0E+OS 

1.6E+06 

J.OE+OS 

1.2E+04 

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

Ingestion 

GVfor GVfor GV forHI=I 
TR=JO·' TR=IO"' 

2.1E+04 

4.3E+03 

t.BE+Ol 1.8E+02 4.3E+Ol 

2.0E+04 2.0E+Ol 1.3E+04 

l.IB+04 

\.3E+04 

UE+OS 1.6E+04 UE+04 

l.OE+04 l.OE+Ol 

1.2E+Ol 1.2E+02 6.4E+Ol 

l.lE+OS 

l.IE+Ol 

4.3£+04 

Inhalation 

GVfor GVfor GV for 
TR=IO"' TR=tO·' TR=lO"' 

Risk -Based Guideline Values Report 
May, 1995 

• 

GV forHI=l 

UlB+Ol 

4-JB.OI 

9.1E+OI 

2.SE+02 

Ingestion+ Inhalation 

GVfor GVfor GV for 
TR=\0"' TR•"'\0'5 TR=I04 

-

• 

GV forHI=I 

I.OE+Ol 

4.8E.OI 
' 

9.11HOI I 

2.SE+02 
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TABLE6A 

CHEMICAL 

Tribromomelhane 

Trichloroclhylene 

Trichloronuoromelhane 

Trichloromclhanc 

Xylene 

bis(2·Eihylhexyl)phlhalale 

PAlls 

Accnaphlhylcne 

Anlhraccnc 

Benzo( a )anlhracene 

Dcnzo(a)pyrcnc 

Benzo(b)nuoranlhene 

Benzo(g,h,i)perylene 

Dcnzo(k)nuoranlhcnc 

' Dibcnz(a,h)anlhracenc 

Mound Plant 
Draft Rev. 2 

GV for 
TR=I0-4 

1.9E+OS 

1.4E+OS 

2.4E+OS 

I.IE+OS 

2.0E+03 

2.0E+02 

2.0E+03 

2.0E+04 

2.0E+02 

• • 

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

Ingestion 

GVfor GVfor GV forHJ=I 
TR=w-s TR=I0-6 

1.9E+04 1.9E+OJ 4.JE+OJ 

1.4E+04 1.4E+03 

6.4E+04 

2.4E+04 2.4E+OJ 2.1E+03 

4.3E+OS 

I.IE+04 I.IE+OJ 4.3E+03 

6.4E+04 

2.0E+02 2.0E+OI 

2.0E+OI 2.0E+OO 

2.0E+02 2.0E+OI 

2.0E+03 2.0E+02 

2.0E+OI 2.0E+OO 

Inhalation 

GVfor GVfor GVfor 
TR=I0-4 TR=w-s TR=I0-6 

J.9E+IO J.9E+09 J.9E+08 

4.4E+02 4.4E+02 4.4E+02 

I.SE+OJ 7.9E+02 7.9E+OI 

Risk -Based Guideline Values Report 
May, 1995 

Ingestion+ Inhalation 

GV forHJ=J GVfor GVfor GV for 
TR=I0-4 TR=Io-s TR=I0-6 

1.9E+OS 1.9E+04 1.9E+03 

4.4E+02 4.4E+02 4.4E+02 

7.JE+02 

I.SE+OJ 7.6E+02 7.6E+OI 

GV forHI=I 

7.JE+02 
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TABLE6A 

'CHEMICAL 

Fluoranthene 

lndeno( I ,2.3-cd)p)'rcne 

Phenan thrcnc 

Pyrene 

Pe51irldesiPCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Arnelor 12S4 

Arnelor 1260 

Oeta-BIIC 

Dieldrin 

Endrin Ketone 

Mound Plant 
DmftRev. 2 

• 

GVfor 
TR=IO_. 

2.0E+OJ 

4.4E+Ol 

4.4E+O} 

1.9E+02 

1.9E+02 

8.lE+02 

9JE+OI 

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

Ingestion 

GVfor GVfor GV forHI=I 
TR=IO·' TR=Ict4 

B.SE+Ol 

2.0E+02 2.0E+OI 

6.4E+03 

4.4E+02 4.4E+OI 

4.4E+02 4.4E+OI I.IE+02 

1.9E+OI 1.9E+OO 

4.3E+OO 

1.9E+OI 1.9Et00 

B.lE+OI B.lE+OO 

9.JE+OO 9.lE-OI I.IE+OI 

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=JO·' TR=IO"' 

4.51'+08 4.SE+07 UE+06 

B.SE+07 8.SE+06 S.SE+OS 

9.6E+06 9.6E+OS 9.6E+04 

Risk -Based Guideline Values Report 
May, l99S 

• 

Ingestion+ Inhalation 

GV forHI=l GVfor GVfor GVfor 
TR=JO_. TR=I0·5 TR=IO_. 

4.4E+03 4.4E+02 4.4E+OI 

8.3E+02 8.3E+OI 8.lE+OO 

9.3E+OI 9.lE+OO 9.3E-OI 

• 

GV forHI=I 
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TABLE6B 

RADIONUCLIDE GVfor 
TR=IO ... 

Actinium-227+0 1.3E+03 

Amcricium-241 2.SE+03 

Bismuth-207 1.7E+OS 

Ccsium-137+0 2.6E+04 

Cobalt-60 4.4E+04 

Plutonium-238 2.8E+03 

Plutonium-239 2.6E+03 

Plutonium-240 2.6E+03 

Radium-226+0 2.8E+03 

Strontium-90+0 I.SE+04 

Thorium-228+0 3.6E+03 

Thorium-230 2.2E+04 

Thorium-232 2.5E+04 

Tritium 1.2E+07 
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Private Contractor/Off-Site Construction- Soil Guideline Values: Radionuclides (Units= pCilg) 

Ingestion 

GVfor GVfor GVfor 
TR=IO·' TR=I0-6 TR=IO ... 

1.3E+02 1.3E+OI 8.2E+02 

2.SE+02 2.SE+OI I.IE+OS 

1.7E+04 1.7E+03 8.9E+OI 

2.6E+03 2.6E+02 2.3E+02 

4.4E+03 4.4E+02 S.OE+OI 

2.8E+02 2.8E+OI 2.SE+07 

2.61!+02 2.6E+OI 3.9E+07 

2.6E+02 2.6E+OI 2.6E+07 

2.BE+02 2.8E+OI 7.2E+OI 

I.SE+OJ I.SE+02 

3.6E+02 3.6E+OI 4.9E+02 

2.2E+03 2.2E+02 t.IE+07 

2.SE+03 2.SE+02 2.SE+07 

1.21::+06 1.2E+OS 

External 

GV for GVfor GVfor 
TR=IO·' TR=I0-6 TR=IO-t 

8.2E+OI 8.2E+OO LIE+06 

LIE+04 I.IE+OJ 2.2E+06 

8.9E+OO 8.9E-OI 9.1E+09 

2.3E+OI 2.3E+OO 4.SE+09 

S.OE+OO S.OE-01 1.2E+09 

2.SE+06 2.SE+05 3.1E+06 

3.9E+06 3.9E+OS 3.1E+06 

2.6E+06 2.6E+OS 3.1E+06 

7.2E+OO 7.2E-OI 3.1E+07 

1.2E+09 

4.9E+OI 4.9E+OO 8.9E+OS 

I.IE+06 t.IE+OS S.OE+06 

2.31!+06 2.SE+OS 4.4E+06 

11.9E+II 

Risk ~Based Guideline Values Report 
May, 1995 

Inhalation Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TR=IO·' TR=I0-6 TR=IO ... TR=JO·' TR=I0-6 

LIE +OS LIE+04 S.IE+02 S.IE+OI S.IE+OO 

2.2E+OS 2.2E+04 2.SE+03 2.SE+02 2.SE+OI 

9.1E+08 9.1E+07 8.9E+OI 8.9E+OO 8.9E-OI 

4.SE+08 4.SE+07 2.3E+02 2.3E+OI 2.3E+OO 

1.2E+08 1.2E+07 S.OE+OI S.OE+OO S.OE-01 

3.1E+05 3.1E+04 2.8E+03 2.8E+02 2.8E+OI 

J.IE+OS 3.1E+04 2.6E+03 2.6E+02 2.6E+OI 

3.1E+05 3.1E+04 2.6E+03 2.6E+02 2.6E+OI 

3.1E+06 J.IE+OS 7.0E+OI 7.0E+OO 7.0E-OI 

1.2E+08 1.2E+07 1.5E+04 I.SE+OJ 1.5E+02 

8.9E+04 8.9E+OJ 4.JE+02 4.3E+Ot 4.3E+OO 

S.OE+OS 5.0E+04 2.2E+04 2.2E+03 2.2E+02 

4.4E+OS 4.4E+04 2.SE+04 2.5E+03 2.SE+02 

8.9E+IO 8.9E+09 1.2E+07 1.2E+06 1.2E+OS 
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TABLE6B 

RADIONUCUDE GVfor 
TR=IO_. 

Uranium-233 1.9E+04 

Uranium-234 1.9E+04 

Uranium·23S+D 1.8E+04 

Uranium-238+0 1.3E+04 

Mound Plant 
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Private Contractor/Off-Site Construction- Soil Guideline Values: Radionuclides (Units= pCilg) 

Ingestion 

GVfor GVfor GVfor 
TR=IO·' TR=IO"' TR=IO_. 

1.9E+03 1.9E+02 1.4E+07 

1.9E+03 1.9E+02 2.3E+07 

1.8E+03 1.8E+02 1.8E+03 

1.3E+03 1.3E+02 9.3E+03 

External 

GVfor GVfor GVfor 
TR=IO·' TR=JO"' TR=J0-4 

1.4E+06 1.4E+OS 6.1E+06 

2.3E+06 2.3E+OS 6.1E+06 

1.8E+02 1.8E+OI 6.6E+06 

9.3E+02 9.3E+OI 6.9E+06 

Risk -Based Guideline Values Report 
May, 1995 

• 

Inhalation Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TR=JO·' TR=IO"' TR=J0-4 TR=JO·' TR=J0·6 

.6.1E+OS 6.1E+04 1.9E+04 1.9E+03 1.9E+02 

6.JE+OS 6.JE+04 1.9E+04 1.9E+03 1.9E+02 

6.6E+OS 6.6E+04 1.7E+03 1.7E+02 1.7E+OI 

6.9E+OS 6.9E+04 S.SE+OJ S.SE+02 S.SE+OI 

• 
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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 

where 
Mtota~ 

~ 
is the ~irborne mass concentration of water in the ·shower stall (g/m3

), 

is the mass of saturated water vapor at the temperature of the shower 
(48.67 g/m3 at 39 °C), 
is the mass concentration of fog droplets (g/m3

) 

(1) 

The mass concentration of fog droplets is computed as the difference between the saturated water vapor 
at 39 oc and that at the ambient temperature of the shower stall (30.38 g/m3 at 30 oq or 18.29 g/m3 

(CRC 1989) . 

Assuming a tritium concentration, Cw (pCi/L), in the household water supply then the intake of tritium 
while showering is 

(2) 

where 
!shower 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 m3/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 ft2 (volume of 275 m3

) with an air exchange rate of 750 m3/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 m3/h which is equivalent to 2.73 household volumes 
per hour). The time-dependent airborne concentration of tritium CA(t) expelled per shower would be 
given as: 

(3) 

·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), 
V st.-.- is the volume of the shower shall (5 m3

}, 

V HOUM is the volume of the house (275 m~, • 
A is the fractional air exchange rate of the house (2. 73 hr'1 (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 

where 

-
/House = Np FED EF IR f C..t(t) dt 

0 

= N P F ED EF IR Q j e _1 , dt 

VHouse 0 

Np FED EF IR Cw MTot41 Nsv YsJzower CF 
= 

Np 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 ([Shower + I HousJ 

= SF C EF ED IR M. CF !ET. + F Np Nsv V shower] 
w Total S A v, 

hou.w 

(5) 

where SF (risklpCi) 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: 

Where: 

Cw 
SFO 
SA 
KPTRIT 
ET 
EF 
ED 
CF 

(6) 

is the tritium concentration in water (pCiiL), 
is the oral slope factor from HEAST (EPA 1994), 
is the skin surface area available for absoq)tion (m~, 
is the dermal permeability constant for tritium (1.5 X 10·!1 mlhour (Bronaugh et al 1986)), 
is the exposure time (hours/day), 
is the exposure frequency (days/year), 
is the exposure duration (years), 
is the conversion factor (103 Llm3

). 

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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