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DOCUMENT HISTORY AND COMMENT RESPONSES

DOCUMENT HISTORY
Document Revision Issue Date : Comments/Notes
Draft Rev. 1 ) March,1995 ‘
Draft Rev. 2 May, 1995 .| Comments from OEPA received
. 1 and addressed.
Draft Rev. 3¢ ' December, 1995 ' | Due to several typos, this

document is also known as Final
Rev. 0 and Final Rev. 3

Final Rev. 0* December, 1995 i { Due to several typos, this
document is also known as Draft
Rev. 3 and Final Rev. 3,
Comments from OEPA received
and addressed in Final Rev, 4

Final Rev. 1 Not used
Final Rev. 2 Not used «
Final Rev. 3* December, 1995 Due to several typos, this

document is also known as Draft
Rev. 3 and Final Rev. 0

Final Rev. 4 March, 1997 ; Document re-issued,

' | incorporating additional OEPA
.' comments on Final Rev. 0
regarding dermal exposures of
construction worker to
i groundwater.

*This is the same document

Comments on the Final Rev. 0 Document from OEPA squd below:
3/5/97 From OEPA correspondence

Dan Carfagno is correct with regard to earlier discussions about dermal calculations to be
included in the Guideline Values. We agreed late last spring that the Guideline Values should be
re-calculated with the more recent USEPA dermal guidance only for the Construction Worker
scenario, and that numbers need not be calculated for the Commercial/Office Worker scenario.
Dermal contact was eliminated as a viable pathway for the Commercial/Office scenario as
documented on Page 30 of the Mound 2000 Residual Risk Evaluation Methodology. Hence,
there is no need to include dermal numbers for the Commercial/Office Worker scenario in the
Guideline Values document. '
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REPLY TO THE ATTENTION OF:

September 11, 1995
HSF-5J

Mr. Arthur Kleinrath

U.S. Department of Energy
Dayton Area Office

P.O. Box 66

Miamisburg, CH 45343-0066

RE: U.S. DCE Mound Plant
Risk-Based Cleanup Guideline Values

Dear Mr. Kleinrath:

The United States Envircmmental Protection Agency (U.S. EPA) has conpleted its
mviwofthemmantmsasedaeampaudelmvauas The Guideline
Values incorporate the site-specific assumptions that U.S. EPA, Chio EPA, and
U.S. DOE have agreed upon for calculating the risk to future residents and
workers at or near the Mourd facility. U.S. EPA has no comments on the
doammtardccnszderstrxamtappmrablemltspresentfom It is
U.S. EPA's understanding that the Chio Environmental Protection Agency will be

providing coments regaxding this report under separate cover.
If you have any questions, please call me at (312) 886-5787.
Sincerely,

Timothy J. LZ'J,Q cher : @/ﬁ

Remedial Project Manager

cc:  Brian Nickel, OEPA ﬂo/V

."'.*.';‘-:' . * .
- f:' Racycled/Recyclable « Printed with Vegetable O Based inks on 100% Recycled Paper (40% Postconsumer)
~*_‘{r~‘

o

Mound Plant Risk-Based Guideline Values Report comment/response-2
Final (Rev. 4) March 1997



State of Ohio Environmental Protection Agency

Southwest District Office
401 East Filth Street

g‘;’g;’ga%s‘;"m'”" ‘ ) » _George V. Voinovich
FAX (513) 285-6249 _ - Govemor
October 18, 1995 RE: US DOE MOUND
: - MONTGOMERY COUNTY
RISK-BASED
GUIDELINE VALUES
Mr. Arthur Kleinrath '
US DOE Miamisburg Area Office j
1 Mound Road o
P.O. Box 66 ‘

Miamisburg, Ohio 45343-0066
Dear Mr. Klemrath

The Ohio Environmental Protection Agency has rev1ewed the Mound Risk- Based Guideline Values.
As Ohio EPA, US EPA and DOE Mound have agreed, the Guideline Values document is consldered
a primary document and will be revised in accordance with our attached comments.

A copy of of equations for dermal exposure is enclosed with comments on the document. These
equations are mentioned in Comment 4, and were discussed previously by Ohio EPA and DOE
Mound. As indicated, the equations were obtained from the USEPA guidance mentioned in the
comment. They should assist DOE Mound in respondmg to Comment 4.

Should there be any quesuons concerning the above, please contact Llsa Anderson at (513)285-6051
or me at (513)285-6468.

Sincerely, M : J.‘

Brian Nickel
Mound Project Manager ,
Office of Federal Facilities Oversight B

Attachments (2) :
cc:  T.Fischer, USEPA Region V ; D. Carfagno, EG&G
M. Williams, EG&G - R. Beaumier, CO/DERR

J. Zahora, EG&G ‘ R. Vandegrift, ODH/BRP
D. White, DOE/MB o

@ Prirned on recycied paper
Mound Plant Risk-Based Guideline Values Re
Final (Rev. 4) Marchnl‘;97 ues Report commentresponse-3



Department of Energy

Ohilo Fleld Offi
MIAMISBURG Mlamls%hrg Area gﬂce

EA OFF}
AREA OFFICE P.O. Box 66
Miamisburg, Ohio 45343-0066
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Mr. Brian Nickel

Ohic Environmental Protection Agency (OEPA)
401 East Fifth Street

Dayton, OH 45402-2911

Dear Mr. Nickel:

In response to your October 18, 1995 correspondence, enclosed
please find four (4) copies of comment responses for the
Mound Risk-Based Guideline Values. Change pages are also
enclosed to revise the document in accordance with review
comments. These pages relate to the change in the document
title and modification of the Soil Guideline Value Tables for
the Construction/Mound Employee to reflect the change in
exposure duration from 25 to 5 years.

It should be noted that preliminary copies were provided for
your review on December 21, 1995. Please notify the
Miamisburg Area Office by January 31, 1996 if the responses
are found to be unsatisfactory. The document and comment
responses will be made available to the public.

If there are any questions, please contact Debbie White of my
staff at (513) 865-5197.

Sincerely,

Arthur W. Kleinrath
Project Engineer Team Leader

Enclosures

cc w/ enclosures:
Alan Spesard, MB
Debbie White, MB

Ron Church, MB

Dick Neff, Geotech
Tim Fischer, USEPA (2)

cc w/0 enclosures:
Monte Williams, EG&G
Dan Carfagno, EG&G
Jim Rigano, EG&G
Alec Bray, EG&G

Mound Plant Risk-B ideli
Final (Rev. 4) ased ﬁ";,i?h"‘,‘;;;“‘““ Report comment/response-4



US DOE MOUND
PROPOSED RISK-BASED CLEANUP GUIDELINE VALUES
OHIO EPA COMMENTS
& RESPONSE TO OHIO EPA COMMENTS
RISK-BASED GUIDELINE VALUES (REV. 2)

i
1

1. Page 8, Table 1:
Please note the discrepancies in the values for RfD/SF for

the following chemicals: HMX, RDX (RfD source); Arsenic (SF
missing); Cd,Cr (SFI values slightly different than in
HEAST); Cu (RfD is missing but is listed in HEAST); 111-TCA
(RfD in IRIS was withdrawn, but other COC withdrawn values
are used - why?); Dichloromethane (SFI is listed in IRIS.
Please explain in comment responses.

1. Response: As stated on p. 7 only contaminants with toxicity
information have Guide Values calculated for them with only
a few exceptions. The exceptions are those primary
. contaminants at Mound, i.e. TCE, where the last published
toxicity information was used in the calculations rather
than leave blanks in the tables. !

2. Page 12, Table 2:
The values for SF for radionuclides do not match with the

values in HEAST 1994. Please explain in comment responses.

2. Response: The November 1994 HEAST revisions to radionuclide
slope factors have been incorporated in Revision 2. All
radionuclide slope factors were revised in the November 1994
HEAST publication.

!

3. Page 18, Paragraph 3:
The text states that the uncertainty involved in the

assessment of risk from the dermal pathway precludes the
evaluation of the dermal pathway. However, the equations
for calculation of Guideline Values for the dermal pathway
have been included, on occasion. | Please explain in comment
responses. , :

3. Response: The dermal pathway has been included in the
evaluation of all water exposures. The dermal pathway has
not been included for soil/sediment exposures because of the
uncertainties involved and a lack of values for many of the
chemicals of interest.

4. Page 19, Equation 2: '

Please refer to the equations in "Dermal Exposure
Assessment: Principles & Applications"; EPA/600/8-91/011B,
1992 for guidance in calculating the dermally absorbed dose
for contaminates of concern in surface water and ground

|
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water. Please explain why other methods were used in
calculating Guideline Values.

4. Response: The equations utilized in the Mound Guideline
Value document have been under development and consideration
since 1993. At that time, the dermal equations were
developed to be in agreement with USEPA Region V guidance
and preferred methods. The dermal methods utilized in the
Mound GV document are not out of date nor are they out of
favor since similar equations are used in Region I and
Region IV.

There are some inherent difficulties in utilizing the
equation found in the 1992 Dermal Guidance Document. The
equations are not easily suited to reverse calculations for
the establishment of risk-based concentrations. The square
roots are particularly unwieldy to reverse. The equation as
given in the dermal guidance document is also not entirely
well defined. The units of tau are given in the text as
"hour". This unit does not allow the equation to have a
correct cancellation of units. 1In order to verify this
equation, we had to assume that tau has units of
"hours/event".

The dermal guidance document also does not have very many
chemicals in the listing of values for tau and the other
parameters. This will limit the usefulness of this equation
as well.

We have performed some demonstration trials.for a chronic
residential exposure of the dermal guidance equation
compared to the equations used in the Mound Guideline Value
document. The inorganic equation is exactly the same as was
used in the Mound document.

The use of the organic equation results in values that are
generally more conservative. This is especially noted for
4,4'-DDT and bis(2-Ethylhexyl)phthalate. The justification
for this need for added conservatism in a risk-based
screening tool is not apparent. All other organic values
are within an order of magnitude of the Mound method. The
difference is not sufficient to warrant revision of the
Mound Guideline Values. Also, see table (Attachment 1).

5. Page 21, Paragraph 4:
Please specify if the changes in HEAST 1994 are going to be

incorporated in calculating the Guideline Values. What
version (i.e. date) of HEAST and IRIS has been or will be
used for the purpose of Guideline Values?

Mound Plant Risk-Based Guideline Values Report comment/response-6
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Mound Plant
Final (Rev. 4)

Response: As stated in the response to comment #2, November
1994 HEAST and March 1995 IRIS versions were used in
calculating Guideline Values. .

Tables 3.2, 3.3, 3.4, 3.5:

Please provide a reference or source for the equations used
in this table, and please add as a footnote to the tables,
if possible (if tables are going to be revised for other
reasons) .

Response: We assume the tables referred to are the Home
Grown Produce, Beef, and Milk. The references are discussed
on page 21, 3rd paragraph and are also, listed in the
reference section pages 27 and 28.

Table 3.2.3:

. Volume of house = 1200 ft?; was this value chosen through
best professional ]udgement°

|
Response: Yes as listed on page 62 for example.

Table 4.1.3: |
Please explain the terms ED1 and ED2 in comment responses.

Response: ED, is the exposure.dufation used for the
inhalation and ingestion pathways. Those equations also
include the exposure frequency (EF) factor of 250 days per
year. ED, is the exposure duration used for the external
exposure pathway This equatlon ‘does not include the EF
factor so it is incorporated in the exposure duration
factor.

Tables 4A through 4D: . ‘
These tables should be revised to reflect the change in

Exposure duration for 25 to 5 years.

Response: This change is incorpbrated in the final version.

Risk-Based Guideline Values chon comment/response-7
March 1997



ATTACh.ENT 1.

CATBEGORY

(v "A2Y) reury
weld punop

Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganice
Inorganice
Organice
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Organicsa
Organice
Organics
Organics
Organics
PAls

PAHs

PAHs

L661 Yo
uoday sanfep autapIND paseg-sty

g-osuodsazpuawnuod

Pesticides/PCBs
Pesticides/PCBo

ANALYSIS

Antimony

Arsenic

Barium

Beryllium

Cadmium (Water)
Chromium IXI
Chromium VI

Cyanide

Manganece (Water)
Mercury

Nickel

Silver

Vanadium

Zinc
1,1-Dichloroethane
1,2-Dichloroethane
4-Methylphenol
Benzene

Benzoic Acid
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Chrysene
Di-n-butylphthalate
Dibromochloromethane
Tetrachloroethene
Toluene
Tribromomethane
Trichloroethylene
Trichlorofluoronethane
Trichloromethane
bis(2-Bthylhexyl)phthalate
Benzo(a) anthracene
Benzo{a) pyrene
Dibenz(a,h)anthracena
4,4’ -DDE

4,4°-DDT

Inpact of new dermal equations woker (L) Risk Rased Onaitredvons

gi=st
C1DERCLD

5.2E+G0
3.9E+0Q0
9.2E+02
6.5E+01
6.5E+00
1.3B+04
6.5B+01
3.5B+01
6.5E+01
3.9E+00
2.6E+02
6.5E+01
9.2E+01
3.9E+03
1.5E+02

3.6B+00

7.1B403
4.5B+01
5.5B+01
4,2E-01

1.1E+01
6.7B+01
3.5E-01
$.8B+01
1.0E+02

2.38B+402

1.58+01
1.1B+01

1.5E-02

His {
C1DBRNEVI

5.8E+00
4.4E+00Q
1.0E+03
7.3B+01
7.3B+400
1.58+04
7.38+01
3.9B+01
7.3E+01
4.4E+00
2.9B+02
7.3E+01
1.0E+02
4.4E+03
5.08+01

1.2B+00

2.1E+03
9.8E+00
2.1E+01
9.6E-02

1.1E+00
1.1B+01
7.5B-02
2.18+401
1.2B+01

6.0B+01

4.3B+00
4.9E-01

8.5B-04

lo’“
C4DEROLD

2.0B+00

7.1B-01

6€.3E+00
5.0E+00
8 .5SB+00

1.1B+00
5.2B-01

9.3B+00
1.6B-01

1.5E+02
1.7E+01

5.6E+01
9.3E+00
5.2E-03
3.5B-04
1.58-04
3.7B-02
2.1B-02

-5
{4
C4DBRMEW CS&EROLD CSOBRNEY

2.3E+00

7.9E-01

2.2B+00
2.0B+00
1.8E+00

2.5E-01
7.0E-02

1.5B+00
3.4B-02

1.7B+01
4.7B+00

1.7E+01
4.1E-01
7.0E-04
4.1E-05S
1.5E-05
2.7e8-03
1.28-03

2.0B-01

7.1E-02

6.3B-01

5.0B-01

8.5E-01

1.1E-01
5.28-02

9.3E-01
1.6E-02

1.58B+01
1.7B+00

5.6E+00
9.3E-01
5.2E-04
3.5E-05
1.5E-05
3.7E-03
2.1E-03

2.3B-01

7.8E-02

2.2B-¢1

2.0B-01

1.8E-01

2.5E-02

7.0E-03 .

1.58~01
3.4B-a3

1.78B+00
4.78-01

1.7E+00
4.1E-02
7.0BE-05
4.1E-06
1.5E-06
2.7E-04
1.28-04

-b
o

C6DEROLD

2.0B-02

7.1E-03

6.3E-02

5.08-02

8.5B-02

1.1E-02
5.2E-03

9.3E-02
1.6E-03

1.SE+0Q
1.7€-01

5.6B-01
9.3B-02
5.2B-05
3.5B-06
1,SE-06
3.7E-04
2.1E-04

C6DERNES

2.3E-00

7.9€-0.

2.2E-0.

2.0B-0

1.8B-0

2.5B-0
7.0B-0

1.5E-0
3.4E-0

1.7E-0
4.7E-0



7 M
m% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
/4 REGION 5
77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF:

April 9, 1996
SRF-5J

Mr. Arthur Kleinrath

U.S. Department of Enexgy ’ 1 S
Miamisburg Area Office . QS‘Q .
1 Mourd Road \ H’Q“*‘ﬂ\rb‘-
' P.O. Box 66 : ; 4 =

" Miamisburg, CH 45343-0066 ; PR1, 1995

RE: U.S. DCE Mourd Plant ) f ‘
Guideline Values Document | TRicy

Dear Mr. Kleinrath: ) ;

l During a conversation on March 21, 1996, betweén DOE Mound, USEPA Region 5,
} and the Chio Envirormental Protection Agency (OEPRA), USEPA and CEPA addressed

the Mound Guideline Values document and the xevision of some of the values

under the Mound oonstruction worker exposure scenario in Appendix B of the

. document. Based on the conversation, we request that the risk levels for
dermal exposure to the groundwater exposure pathway for a construction worker

be recalculated using the most recent USEPA guidance. 'I’heguldanceincludes
chemical-specific permeability constants for rumercus organic and inorganic

l campourds, as well as new default oonstants, allbasedmrecentreseamh

meappmpnateequatlmsammferemedmthemdocmmt, Risk
t Guidance for Volume I: Health vation Manual
1 tal Guidance Dermal Risk sment Int ce, dated
August 1992, on page 2. A more detailed version of the equations, along with

mmmwmflcmllems,mm@mtmmt
Asses ts iples and lications, -EPA/600/8-91/011B

1992. Please use the equaticns found in this docaument to recalculate the
above-menticned Guideline Values. The proper calculation can be obtained by
usngquat::.mG 18 in the document. If you do not have the document, we will
supply it to you. ,

i
1

i

16 7R 64 93 5t

@ Printed on Recycled Paper
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Once the calculations are conplete and the Guideline Values are revised
accordingly, we will consider the document to be final. Should you have any
questions or need further information, please contact Tim Fischer at

(312) 886-5787 or Brian Nickel at. (513) 285-6468.

Sincerely,

T 2t

Remedial Project Manager

/5 _ /L ﬂa//

Brian Nickel ‘ ‘

Mound Project Manager

Office of Federal Facilities Oversight

cc: M. Williams, BG&G

J. Zahora, BGSG

D. Carfagno, BEGiG

D. White, DCE/MB

Y. Feng, COEPR/QOD
Mound Plant Risk-Based Guideline Values Report
Final (Rev. 4) March 1997
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EXECUTIVE SUMMARY

This report presents and explains risk-based cleanup guideline values (GVs) developed specifically for
the Department of Energy Mound Plant in Miamisburg, Ohio. These GV are developed by using Risk
Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation Manual, Part B -
Development of Risk-Based Preliminary Remediation Goals (EPA 1991a). In addition, the most recently
published EPA toxicity data (IRIS- first quarter 1995, HEAST- November, 1994) have been incorporated
into these calculations. The GVs are risk-based media-specific contaminant concentrations derived for
specific carcinogenic risk levels (e.g., 10%, 10, 10%) and noncarcinogenic chronic and subchronic effect
levels (Hazard Index = 1) that are applicable to land use/exposure scenarios 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 screening 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 (ARARSs) and the results of the
baseline risk assessment, final remediation levels can be established in the Record of Decision (ROD).
The sitewide applicability of these GVs will significantly streamline the Preliminary Remediation Goal
(PRG) development process by minimizing the efforts required to develop site-specific PRGs for each
operable unit.

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

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

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

Chemical-specific PRGs are concentration goals for individual chemicals for specific media and land-use
combinations at hazardous waste sites. The two general sources of chemical-specific PRGs are (1)
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 GV 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 GV 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.
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1.2 REPORT ORGANIZATION

. Section 2 presents an overview of the methodology used to develop sitewide GV's for the Mound Plant.
This section also describes the application 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 developed 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 document their applicability to the Mound Plant.

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

Appendix C presents a simplified method for estimating risk from inhalation of tritiated household
water.

Appendix D presents groundwater exposure calculations for the construction worker incorporating
revised dermal calculations.
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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 contams “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 ARARSs and result in residual risks that meet regulatory reqmrements for the protection of human
health.

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

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

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

Step-two in the process involves developing an initial list of potential contaminants of concern for which
PRGs need to be developed. This list should include any contaminant reasonably expected to be of
concern at a site based on information available at the time of scoping. Contaminants previously
detected at the site during the Preliminary Assessment/Site Inspection (PA/SI), in the conceptual site
model, or during other prior site investigations that have been conducted should be included in the list.
Additionally, the list may include chemicals that site history indicates are likely to be present in
significant quantities, although these contaminants may not yet be detected at the site. Sources of this
latter type include records of chemicals used or disposed of at a facility and interviews with current or
former employees. In general, the contaminants of concern for which PRGs should be developed will
correspond to the list of suspected site contaminants included in the sampling and analysis plan.
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Fig. 1. Conceptual Site Model.
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Step three in the development of PRGs is the identification of the most appropriate future land use for the
site so that the appropriate exposure pathways, parameters, and equations can be selected to develop risk-
based PRGs. RAGS - Part A (EPA 1989) and the EPA guidance document, Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions (EPA 1991c), provide additional guidance on
identifying future land use. The standard default equations for the calculation of GVs provided in RAGS
- Part B (EPA 1991a, Dinan 1992) address the residential and commercial/industrial land uses. For land
uses other than these (i.e., recreational or subsistence farmer), exposure pathways, parameters, and
equations were developed specifically for the Mound Plant. As a rule, residential areas are assumed to
remain residential. Sites that are surrounded by or are near operatmg industrial facilities are assumed to
remain industrial areas. |

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

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

~ The existence of completed or potential exposure pathways are evaluated for the contaminated media

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

The recommended approach for the development of remediation goals at the Mound Plant is to identify
risk-based PRGs at the scoping stage of the RI/FS and to modify them as needed at the end of the RI or
during the FS based on ARARS and site-specific information from the baseline risk assessment. Once
modified, PRGs can be finalized, allowing remediation levels to be established in the ROD. The
establishment of PRGs facilitates the development of the range ‘of appropriate remedial alternatives and
can focus selection on the most effectwe 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 RI/FS, thus possibly resulting in the removal of specific contaminants, exposure pathways,
or entire sites from further investigation.

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

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

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

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 GV's 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 VALUES
3.1 MEDIA AND CONTAMINANTS OF CONCERN

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

organic contaminants generally considered to be of human brigin;

hxgh explosive (organic) contaminants;

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

polycyclic aromatic hydrocarbons (PAHs), semivolatile orgamc compounds associated with the
process of burning;

pesticides and polychlorinated biphenyls (PCBs) commonly used in electncal equipment as
insulating fluids; and

radionuclides, some of which are naturally occurring.

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

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

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

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

I
'
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Table 1. Parameters for Chemicals of Concern.

Enhatetion RID Tramaty | Trmeter
Ot | Dimistionsy | OMRD | OniRM | Inhalefiom RIC | ™y 0 Volstilization | Soft Seturstion | Permeabitity | Soft to Plunt Uptake | Scit to Pt Uptake | Coeflicient for | Oveffictent
CHEMICAL CASRN Chronle | Sebehronic Chrorte (mg'kp-dsy) Factor Concentration |  Corwtant (B,DRY)" (B, WET)* MIX for Boet
(mgAgduy)| (mghpday) | (moim) (' (mg) (emitr) (less) (nttlem) o' )"
(dayg) (xyhy)
002691410 SOR02 188401 AAE+00 3.1E08 95808
o0o121.824 [1.1E01 30803 [3.0B03 49E01 12801 1.5E08 432,08
007440-360 40804 M_g-u : 1040 3.08.02° 10802" 2.58-08° AQE08*
007440382 : 30801 30804 |30804 1.0803 SOR-03 1.5%.03 £0E03 20803
007440393 70802 |70B02 SOE-04 14804 1080 10B01* 1.08.02" 43R04" 23E.04"
007440-41-7 438400 SA4E+00 soces  1soeos 10803 15803 47204 20806 80E-04
007440435 618400 10803 1.0E-03 15801 LR LOB.03 40E.04!
007440435 6.1E+00 30804 i : 10803 13801 3SE-02 LOE03 40804"
016063-23-1 L,0E+00 __ | 1L.OE+00 10803 AOB02¢ LOR-02* 1.0B08* (2 M
012340299 AIR+01 soeos  |aepm 10803 4A0R02* LOR02* 10B.03° .08.03"
007440-50-8 10803 25801 o l63Em 15803 9.08-03¢
000037.12-3 2080 l20802 758403 348401 148401 AAE09 14808
007439921 1.08-03 32809 S0B04 25E04 ADEO4!
007439963 14801 |14E01 3.0B-08 14208 1.02.03 3.0B+00° 40E.01* 30E08' S0B-04'
00743956.3 SO0RO3 _ 1SOEO3 3.08.08 14808 1.OE.03 3.0B+00* AUE01* 30B08! 30804’
007439976 30B04  J30EO04 30E04 8.6E-08 1.0E03 1.0E+00* 30E01* ATRO4! LOB02*
007440020 20802 |20B02 10803 20E01° S0E0" 16em} sapoyt
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Table 1. (gontinued)

Inhatetion RID Tramfer Tramster
OradSF | Inhatetionsy | OR® | OrdRMD | InkaletionROC| "y =0 Volatllization | Soll Seturation | Permesbllity | Softto Plant Uptake | Sofl to Plant Uptake | Coefficient for | Coeficlemt
CHEMICAL CASRN | o hpdayy | (mghpdayy | Chrome | Sabchronie Chronte (mghedsy) Factor Concentration | Comstant (B,DRY) (B, WET) Mk for Beef
(mg/kg-dny)| (mp/kp-day) (/) kD (mg/ke) (em/tir) (unifless) (anifless) () @)
(dxykp) (&g
Sitver 007440-224 S.0E-03 S.0E03 1.OE03 1.0E+00* 20E01° 3.0E-08° 3.0E03
Thallizm
Vanadivm 007440622 70E03  |7.0B03 10803 S.28.03 13803 10E03 23808
| Zinc 007440666 30E01 _ |3.0E01 10R-03 1OE+00° 40E01° 1.0E02° 1.0B01°
| Orgusdcs
1,1,1-Trichloroethane 000071356 1L.TE+04 1L7R02  114B+00 3.58.01 2.5E-06 1.9E06
1,1-Dichioroethane 000073-34-3 1.0B-01 1.0E+00 $.0E01 1.4E01 LI1E+01 1.4E+03 89E-03 3.68+00 29E.01 A9B07 1.5B-06
1,2-Dichioroethane 000107062 _|9.12-02 9.1E02 21E+04 6.78+02 | $3E-03 $.4E+00 L4E+00 24E.07 16807
 1,24rane-Dichloroethylene | 000156-60- 20E02 _ |20E01 2.0B+01 3.1E+00 24B.08 16808
2-Butsnone 000078533 6001 |20B+00 1.0E+00 29801 2.58+04 93E+03 1.1E03 2.7B+01 6.7E+00 1.SE08 4.7B03
2-Hexznons
2-Medryinaphthalene
4-Mcthyl-2-Pertenons 000108-10-1 SOE02  |80BO1 20B-02 23802 6.58+04 7.0E+02 3380 L.SE+01 3.7E+00 42808 13807
[ 4-Methyiphenol 000106443 SOE03 _ |SOE03 ' L8E02 3.0B+00 7AE01 63807 2.1E06
“[Acctone 3 000067-64-1 1.0E-01 1.OE+00 S.7B04 S3E+01 1.3E+01 46B09 1.5B-08
| Berzeno 000071432 |29E02 29802 - - 19E+04 - . |4OBH2 2.1R02 2.3E+00 S.38.01 1.08-06 33E-06
Berzoic Acld 000065-85-0 40E+00__ | 4.0E+00 738.03 3284100 80E01 SSE07 ~ ~ - |15B06
Bromodichioremethene 000073-274 _16.2E.02 20802 [20E02 SAE03 2.0E+00 49E01 L4E06 442,06
| Butyl benzyt phthatate 000083-68-7 20801 |20F+00
Carbon Disuifide 000073-13-0 1.0E-01 1.0E01 1.0E-02 29803 208404 1L7E+03 24802 2.7E+00 6.8E-01 19807 15806
Carbon Tetrachioride 000036-23-S ] 1.3E-01 S3E-02 70E04 _ [7.0E-03 1.9E+04 1.0E+03 22802 1.2E+00 29E01 3.5E.06 1.1B03
Chiorocthane 000073-00-3 1L.OE+01 298400 1.9E+03 1.6B+02 S0E-03 $.8B+00 1.4E+00 2.1E07 68E07
| Chrysene 000218019 |73E03 $1E01 . 22802 $.SE03 32803 10802
Cresols .
Di-n-butylphthatate 000084-74-2 1.0E-01 1.0E+00 12801 22802 S.6E-03 32803 10802
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Table 1. (continued)

Inbatation RD Trensfer Trassfer
OriS? | Isbuistimgy | OMRD | OriRMD | InhaletionRIC | "0 """ | Volstilization | Soll Seturation | PermeabiBty | Solite Plunt Uptake | Soflto Plant Uptske | Coeffickent for | Cesflictent
CHEMICAL CASRN | oooapduyy | (mphpdayyt | Chrote | Subckrome Chronie (mgikgdsy) Factor Concentration |  Comstant (B,DRY)" @, WET)' M for Buet
(npipday)| (mphgdey) | (mehn) (kD) (mgz) (emir) (unifless) (entfless) () )
(dxyia) (Soy®)
| Di-poctylpbthalate 000117-840 20502 |20E-02 7.6E-03 LIE0S S.9E+01 19E+02
Ditvomochiaromethans 00012448-1 _[£4E.02 20802 |20E01 39203 24E400 6.0E-01 9.88.07 3.1E06
Dichioromethane 000075092 17.5E-03 60202 _|60E02 3.08400 2.6E01 938403 LOE+03 ASEQ 6.9E+00 LTE+00 L6E07 30807
14
Ethryl benzens 000100414 LOEO1 1.0E+00 29801 21E+04 4.8E01 74E02 | S.9E-01 LSE01 L.IE0S 3.SE08
) 000110-34-3 60E02 __|60B01 20801 STE02 S.1B+03 9.1E401 24B01 SSE02 S4E08 L7804
 Isophorons 000073391 _|9.58-04 20801 |20P+00 44B03 19E+00 4.8E01 L4E-06 A6B06
Methyl jodide ,
N-nitrosodipharrytamine | 000086306 _ | 49E03 20802 6.0E-01 1.5E-01 L.1E0S 34803
| Pertachiorophenol 000087-868 _|1.2R.01 30802 [30E02 6SEO01 S.0B-02 12802 79E04 25803
| Phenol . 000108952 60E01 __ |6.0B01 5.SE.03  5.68400 1.4E+00 23E07 72807
Tetrachloroethens 000127-184 10802 |10EO1 37801 | 1.2E400 3.0E01 32B.06 10803
| Tohene 000108-88-3 20801 |20E+00 40E01 LIEOL 25E+04 2.5E+02 402 1.0E+00 2.6E01 43B06 1.3B-03
Tribromomethens 000073-232 ] 7.98.03 39803 20E02 _ |20E01 26803 | 1.68+00 40E01 20E-06 63E-06
Trichlorouthylens 000079018 |1.18.02 6003 L9E+04 448402 16802 L6B+00 4.1E0] 19E-06 6.0B-06
Trichlorofiuotomethans 000073-69-4 30801 __ {20801  7.08-01 20801 3.88+03 73E+02 L7B02 1.3E+00 33E01 27806 8.5B-06
Trichloromethane 000067663 16.1803 s18.02 10802 |1.0B02_ LEE+04 L.SE+03 $92.03 | 288400 7001 74807 23E06
[ Xylene 001330-20-7 2.0E+00 $.1E0) 13E01 1.4B03 46803
bis(2-Prhythexylpihatate 000117817 14802 20802 (20802 23802 L.7E+01 43E+00 33E08 10E07
PaT:
Accnaphthylens
jAntracens 000120-127 30B01 __ 13.0E400 22801 | 1.0E01 26802 22804 171E04
Bento(ajertteacene __ {000056:953_ {73801 2.1E01 2.28-02 36B0 32803 \OB02
| Benrn(a)pyrene 000050328 __|7.3E+00 12E+00 12602 3.0E03 9.1E.03 {202
| Berzob)finoesnthene 1000203092 | 73801 12E400 1.2802 3.0803 9.18.03 29802
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Table 1. (continued)

Inhatution RID Tronsfer Teammstor
oraisF | ihmsttongy | OMROD | OrdRD | inhadation ReC | [ERRRD [ yojstoation | SoflSaturetion | Permeshlty | 8ol o Phunt Uptake | Soll o Pt Uptake | CoefBcient for | Coetfictent
CHEMICAL casri | O | Coaedays | Cowooie | Subcwonte | Chromte | (CURE | Factr | Concentration | Constmt (B.DRY) (8 WET) Mix or Beet
(mghp-dny)| (me/kg-dey) (mg/m’) (') (mgfke) (em/hr) (endtlens) (emithess) Fu) )
(dnayrk® (day/ig)
[Beoso(ghIperyiens _ 000191-242 "|13E+00
Bemog oo __{oonons_|73802 s 1o 30803 sapm  lasmer |
Dbentoptencme ____|oooossms 738400 amoo |aae; sse0 saper  |iower |
Flooranthens 000206440 40802 |40E01 16801 TR0 14802 63E:04 2080 |
indeme(1 2 3cfpyrene ___ [000193395 |73B01 198400 63803 1.78.03 25E0 79802
Phensestvene 00008501 . 27801 10801 26802 23804 72804
Pyrens 000129.00.0 30802 |30E01 32801 33E02 81E03 17203 sam.03
PesticidewPCBY _
| 00002359 {34801 24801 3sEqm 87E04 9.68.03 A9B0
4.4-DDT 000030.953 {34801 34801 SOEO04  |soRO4 : 43801 10802 26800 1L1E02 2502
JAmcler 248 - - 012672:296. | 1.7E400 ; 12802 4.58.03 46803 1L4E02
Jaroctce 1234 011097.69-1 20803 |30808 S 1 12802 3.1E03 B0 lsoe
Arockor 1260 011096825 | 778400 Y Y N 2 W L h 35801
Beta BHC 000319337 |1gEe00  [1.Bs00 22801 4802 63803 20804
 Diekin oooos0-57.1_ 16001 |16me soRos_ |soEos L6802 3IEO0L 93B2 Lgn  {19E8:
Endrin Ketone

! AR vaines jn this cofen, eoept those that are footnoted, can be refirenced in Strenge, D.1. and Peterson, S.R. 1989 (updated through 1993). Chemioal Data Bases for the Mudtimedia Eyrvironmentad Polbvtand Assessment Syzvem (MEPAS). Prepared for the U.S. Departient of Encrgry, Pacific Northwest Laborr
* Value can be referenced in National Council on Radixtion Protection Messurement (NCRP). Januery 1989, Screening Teckntques for Determining Compliance with Environmental Standards. Releases of Radiomieclider to the Atmosphere. Bethesds, Maryland,

¢ Valoe can e refirenced in Internetions! Atoynic Encegy Agency (JAEA). 1982, Generic Models Parameters for Assessing the B 1 Transfar of Radiorxclides from Rowtine Rel Bxposures of Crittcal Groups.

Mound Plant Risk-Based Guideline Values Report
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Table 2. Parameters for Radionuclides of Concern.

Mound Plant
Final (Rev. 4)

Soll to Transt Teanst,
Omisy | Inhalation | ExternalSF | Phant so?:::kl:m Cooft.for | Coett for
RADIONUCLIDE CASRN SF (diskfyrper |  Uptake - -
(risk/pCl) (risi/pCh) pCVg soll) (By Dry) (By Wet) Milk (Fu) Beef (Fs)
! (unitless) (unitless) (day/kg) (day/kg)
Actinium-227+D 014952400 | 63810 798.08 6.0B.07 2601+ | s.1B02¢ 34803 | acBO2°
Americium-241 014596-102 | 33810 19208 4.68.09 4.0B-03" 1.08-03* 15206 . | 40808
Bismuth-207 013982382 | S.E-12 9.4E-12 5.5E-06 14801~ | 35802 | soeoe= | aomosm
Cesium-1374D 010045.973 | 32811 19E-11 2.18-06 20E01* | 4.0B.02¢ 84803 S.AE020
Cobalt-60 010198400 | 1.9E-11 69E-11 9.8E-06 a0EO” | 30802 7.08.08' 1.0E-04'
Plutonium-238 013981163 | 3.0B-10 27808 19811 10803 | soBo+ 1LIEOS 1.8E.08'
Plutontum-239 015117483 | 32B-10 28808 13E-11 10E0> | SoEO4 1.1E-06' 1.8E-08'
Plutonium-240 014119336 | 32810 28808 1911 10803 | SoE04 1.IE06 1.88-08'
Radium-226+D 013982633 | 3.0B-10 2809 6.7E-06 ase01* | sseoze | 30E-03¢ 12B-02¢
Strontium-90+D 010098.97.2 | s.6E-11 69E-11 0.0E+00 40Es00* | 30801+ | 288030 9.0B-03¢
Thorium-228+D 014274829 | 23E-10 9.7E-08 99807 a7E01* | 92B020 5.0E-03¢ 52E.02¢
Thorium-230 014269.637 | 3.8E-11 1.7E-08 4.4E-11 Loeor | soeor 5.0E-06" 1.0E-04°
Thorium-232 007440-29-1 | 3311 19808 20E-11 100> | somos 5.0B-06° 1 OE-04*
Tritium 010028-17-8 | 7.2E-14 9.6E-14 0.0E+00 00E+00~ | 00Es00* | 15B-02¢ 0.0E+00"
Uranium-233 013968-55:3 | 4.5E-11 1.4E-08 3SE- 10E02* | 20E-03° 4.0E-04 34E-04'
Uranium-234 013966-29-5 | 4.4E-n 1.48-08 21E-11 10802 | 20B03° 4.0E-04' 34504
Uranium-235+D 015117961 | 47E-N 1.3E08 27807 LIBoze | 25803 | 41E040 448040
Uranium-238+D 007440-61-1 | 6.2E-11 1208 5IE-08 LiEo2e | 26803 | 4.1E-040 4.5E-04¢

Transfer of Radi lides from Rountine Rel Exposures of Critical Groups.

“Value can be referenced in Strenge, D.L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Multimedia
Environmental Pollutant Assessment System (MEPAS). Prepared for the U.S. Department of Energy, Pacific Northwest Laboratory.
"Value can be referenced in National Council on Radiation Protection Measurement (NCRP). January 1989. Screening Techniques for
Determining Compliance with Envri I Standards. Rel of Radi lides to the Atmosphere. Bethesda, Maryland.

* Additive value from individual chain members

Risk-Based Guideline Values Report
March 1997
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' Table 3. Radioactive Decay Chains Included in HEAST (1994).

' Terminal Nuclide or
Principal Radionuclide® Radionuclide®
Half-life | o Half-life
Nuclide ) Associated Decay Chain® Nuclide (yr)
2 (Th-227 (98.6%. 19 d)} Pb-207 .
Fr-223 (1.4%, 22 min) .
Ra-223 (11 d)
Rn-219 (4 9)
Po-215 (2 ms)
Pb-211 (36 min)
Bi-211 (2 min)
(T1-207 (99.7%. S min)
Po-211 (0.3%. 0.5 3)]
Ag-108m+D 127 - . Pd-108 (91 %) -
Ag-108 (9%, 2 min) (Cd4-108 (98 %) .
Pd-108 (2%)] .
Ag-110m+D 0.7 . Cd-110 (99%) .
Ag-110 (1%, 25 3) (Cd-110 —
99.7%) .
Pd-110 (0.3 %)
Am-243+D 74z 10 Np-239 2 d) Pu-239 24x
104
Ce-144+D 0.8 (Pr-144 (9%, 17 min) Nd-144 .
Pr-144m (2%, 7 min)} -
l Cs-1374D 30 Ba-137m (95%, 3 min) Ba-137 - |
Np-237+D 2.1 x 10% P2-233 (27 &) ‘ U-233- 1.6 x
, 108
Pb-210+D 2 Bi-210 (S ) ; Pb-206 . :
Po-210 (138 d) .
Pu-241+D 14 [Am-241 (~100%, 432 y) Np-237 2.1x
u-2370 9" 10
Pu-244+D 83x107 | U-240 (~100%, 14 b) Pu-240 6.5x
Np-240 10°
Ra-2264+D 1.6 x 10° Ra-222 (4 d) Pb-210 y]
Po-218 (3 min) .
Pb-214 (~100%, 27 min)
Bi-214 (20 min)
Po-214 (~100%. | min)
Ra-228+D 8 Ac-228 (6 b) | Tb-228 2 I
{ Rui06+D 1 Rh-106 (30 5) Pd-106 - |
ﬂ Sb-125+D 3 Te-125m (23%. 58 d) Te-125 . J
Mound Plant Risk-Based Guideline Values Report ‘
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Table 3. (continued)

Mound Plant
Final (Rev. 4)

Principal Radionuclide®

Half-life
Nuclide

Y-90 (64 h)

Th-2284D 2

Ra-224 (4 d)

Rn-220 (56 3)

Po-216 (0.2 3)

Pb-212 11 h)

Bi-212 (61 min)
{Po-212 (64 %, 0.3 pus)
T1-208 (36%., 3 min)]

Th-229+D

1.3 x 100

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

Bi-209

U-235+D

© 7.0x 10

Th-231 (26 b)

Pa-231

34z
10¢

- U-2384+D

4.5z 10°

Radionuclides with half-lives greater than six moaths. *+D* designates principal radionuclides with

Th-234 (24 d)
{Pa-234m (99.8%, 1 min)
Pa-234 (0.2%, 7 b))

U-234

2.4 x
108

The chain of decay products of & principal radionuclide extending to (but not including) the next principal
Branches

radionuclide or a stable redicclide. Half-lives are given in parentheses.

square brackets with branching ratios in parentheses.
The principal radionuclide or stable nuchdcthntamnmmmwddeuychm Stable nuclides are

indicated by an asterisk (®) in place of 2 half-life.

¢ A hyphen indicates that there are no associsted decay products.

are indicated by

The bnnghing decay for Pu-241 and Cm-243 involves multiple principal redionuclides and associated

radioouclides.

¢ Table adapted from: C. Yu, et al. (1994), “Manual for Implementing Residual Radioactive Materials

Guidelines Using RESRAD, Version $.0,° Argonne Natiooal Laboratory.
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3.3 DESCRIPTION OF EXPOSURE SCENARIOS

The exposure scenarios developed for this report are for the purpose of developing GVs and ultimately
PRGs for future land uses (Table 4). Therefore, these scenarios may not be as multifaceted as those that
would be used in a baseline risk assessment. The GV equations cannot combine exposures from different
environmental media as can the forward risk equation in a baseline 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 1s 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 consurnption of fish or aquatic biota because the fishing ponds
are considered to be too small to support a large quantity of fish of a sufficient size for consumption.

The exposures for radionuclides and carcinogens are time-weighted exposures based on 6 years and 24
years of exposure for a child and adult, respectively. The exposures to noncarcinogenic contaminants are
separated for the child and adult because of the nonlinearity of the RfD. Following are descriptions of
the scenarios selected for the development of GV's for the Mound Plant.

Residential i

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

Recreational

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

Subsistence Farmer (Agricultural Exposure)}

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

s
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Table 4. Exposure Scenarios and Pathways for Future Land Use.

EXPOSURE SCENARIO
EXPOSURE PATHWAY Residential Recreational * | Subsistence Farmer | Construction ** Commercial | Construction
Off-site
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 *
Ingestion (homegrown produce) .
Ingestion (beef) .
Ingestion (dairy products) .

* Exposure pathway for soil for this receptor population also includes exposure to sediment in surface water bodies.
® Indirect ingestion of contaminants present in soil via ingestion of produce, beef, or dairy products grown on the property.
¢ Occupational exposure to surface water is conservatively estimated by the recreational scenario.

Mound Plant Risk-Based Guideline Values Report
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3
H

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

Commercial (Mound Office Worker)

This scenario characterizes potential exposures to persons who work primarily indoors at the property 8
hours per day for 250 days per year for 25 years. These workers are assumed to ingest a small amount of
soil on the property, inhale small amounts of dust from the soil, and be externally exposed to possible
radiation from the soil only while they walk between buildings or take breaks outdoors. The worker is
also assumed to drink about a quart(1 liter) of water per day from a groundwater well on the property.
Worker exposures will vary depending on the type of work performed.

Heavy Industry (Mound Construction Worker) ’
This scenario characterizes potential exposures to persons who work primarily outdoors at the property 8
hours per day for 250 days per year for 5 years. 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.

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

There may be occasion in the future to construct office buildings.on Mound property. These construction
activities would require worker exposure to residual soil and subsurface soil contamination. This
scenario characterized the potential exposures to off-site private contractors construction workers and
some utility workers who may work on the property 8 hours per day for 250 days per year over the period
of one year. These workers are assumed to ingest soil/sediment on the property, inhale dust from
soil/sediment, and be externally exposed to possible radiation from the soil/sediment. In addition, it is
logical to assume that unlike a Mound construction worker, private 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), R,;%GS - 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 Appendix A. The EPA toxicity
values for all of the contaminants of concern that were evaluated at the Mound Plant are presented in
Tables 2 and 3.
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In developing GVs, target risks for chemicals and radionuclides of concern are identified. T‘{isks are
usually expressed as a probability of adverse effects associated with exposure to contaminants. For
carcinogens, these probabilities are expressed as excess cancer incidence over a human lifetime, which is
the probability of an individual having one case of cancer above the normal background cancer rate
observed in the general population. For this study, concentrations are calculated corresponding to
incremental lifetime cancer risks of 10, 10, and 10, which are within the EPA target risk range of 10™
to 10®. A cancer risk of 10 to 10 indicates a probability of one chance in 10,000 to one chance in
1,000,000, respectively, of an individual developing cancer (Hammonds et al. 1992). For
noncarcinogenic effects, a concentration is calculated that corresponds to a Hazard Index of 1, which is
the level of exposure to a chemical from significant exposure pathways in a given médium for the human
population, including sensitive subpopulations, that are likely to be without an appreciable risk of
deleterious effects during a lifetime or portion of a lifetime.

Most equations used in this study are based on RAGS - Part B (EPA 1991a). As stated above, cleanup
GV equations cannot combine exposures to contaminants from different environmental media as can the
forward risk equations; therefore, exposure scenarios are addressed separately for these presentations.
Figure 2 gives an example of the exposure equations and parameters used in the calculation of GVs in
this report. A sample calculation of the GV for the chemical carcinogen, benzene, is also presented in
Figure 2. The equations and parameters used to calculate GVs for the various exposure scenarios
applicable to the Mound Plant are presented in Appendix A. The calculated GV for the ingestion [Eq.
(1)), dermal {Eq. (2)], and inhalation [Eq. (3)] routes of exposure are represented by the contaminant
concentration in that particular media of concern (e.g., CWng, CWper, CWmn). The equations include
calculations of total contaminant concentrations [CWroraL - Eq. (4)] for a given medium and are based
on the identified exposure pathways and associated parameters. '

EPA standard default equations do not address pathways such as plant and animal uptake of
contaminants from soil with subsequent human ingestion (agricultural exposure). These equations were
derived from other sources that are identified in Appendix A. Where default values are given in RAGS -
Part B (EPA 1991a) for a constant ingestion rate, GV are calculated for chronic effects only. Because
of the differences in skin surface areas for children and adults, both chronic and subchronic effects are
evaluated for dermal water contact calculations. Revision 2 incorporates many changes in guidance that
have occurred since the initial release of this document. The RAGS - Part B (EPA 1991a) does not
address dermal contact with soil as a significant pathway. Much uncertainty exists in determining the
toxicology values and absorption factors used in the evaluation of this pathway and this is generally
expressed in the uncertainty section of a baseline risk assessment. In this document, the uncertainty
precludes an evaluation of the pathway.

In general, standard default exposure equations and parameters used to calculate GV for radionuclides
are similar in structure and function to those equations and parameters used for nonradioactive chemical
carcinogens. The following are some areas in which GV equations and assumptions for radionuclides
differ from those used for chemical contaminants: (1) units are in pCi/g and pCu/liter rather than mg/g or
mg/liter; (2) only carcinogenic effects are considered for radionuclides because EPA classifies all
radionuclides as human carcinogens based on their property of emitting ionizing radiation and on the
extensive weight of epidemiological evidence of radiation-induced cancer in humans; and (3) SFs are
used that are best estimates of the age-averaged, lifetime excess total cancer risk per unit of a
radionuclide to gamma-emitting radionuclides. The equation presented in Appendix A of this report for
the calculation of GVs for external radiation exposure to soil differs slightly from the ones [Eq. (11) or
Eq. (13)] presented in Chapter 4 (pp. 37 and 39) of RAGS - Part B (1991a). These equations use the
parameters D (depth of radionuclides in soil) and Residential - Groundwater Exposure Pathway
(Chemical - Carcinogens):

Mound Plant Risk-Based Guideline Values Report
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Ingestion: ‘
CW me= (TR)( BW 4 )(AT)(365 days/yr)
ING — ;
( SF,)(IR. )(EF)(ED)
Dermal:
CW pr = (TR)( BW 4 )( BW ¢ )(AT)(365 days/yr)
g (SF,)(PC)(CF)(EF)ET)[( SAs)(EDA)(BWc)+(SAc ) EDc )(BW 4)]
Inhalation;
CWne = (TRY(BWA)(AT)(365days | yr)
(SFI)(K)(IRAIR)EF Y EDXTF)
Ingestion + Dermal + Inhalation:
W rome= (TR)( BW o )( BW ¢ J(AT)(365 days/yr)
(EF)[( BW ¢ X SF o X IRwNED)+( SF o  PCY(CF)ET) [(SAA X EDA X BW ¢ )+(SAc ) EDc X BW 4)] +( BW ¢ X SFi (K)( IR s XED)(TF)]
!
|
eters: Qeﬁ nitions and Units: : Default Values:

CWpne Contaminant concentration in water (ingestion) (mg/1) | Calculated Value
CWper Contaminant concentration in water (dermal) (mg/1) Calculated Value
CWpu Contaminant concentration in water (inhalation) (mg/1) ‘ Calculated Value
CWroraL Total contaminant concentration in water (mg/1) ‘ Calculated Value
TR Target excess individual lifetime cancer risk (unitless) ; (1x 10%-1x 10'4)
SF, Oral cancer slope factor (mg/kg-day)'l ? Chemical-specific
3 Inhalation cancer slope factor (mg/kg-day)”’ ‘ ' - Chemical-specific
IRy Daily water ingestion rate (I/day) ' 20
PC Permeability constant (cm/hr) ! Chemical-specific
CF Conversion factor (1/1000 cm3) ‘ 1

SA.  Skin surface available for contact with water (Adult) (cm?) 19,400 |
SAc  Skin surface available for contact with water (Child) (sz) 7,280

K Volatilization factor (l/ms) 0.0005 X 1000
IR,  Daily inhalation rate (m*/day) ; 20

ET Exposure time (hr/day) 0.167

EF Exposure frequency (days/yr) J 350

BW, Body weight (7-31 yrs) (kg) 70

BWc  Body weight (1-6 yrs) (kg) 15

ED  Exposure duration (yrs) 5 30

ED, Exposure duration (7-31 yrs) (yrs) 1 24
-EDc  Exposure duration (1-6 yrs) (yrs) . 6

AT  Averaging time (yrs) ' 70

TF Time fraction spent in house ! 15124

Figure 2. Example Guideline Value Calculations.
r
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Residential - Groundwater Exposure Pathway (Chemical - Carcinogens/Sample Calculation of the GV for Benzene):

Ingestion:
p—— (1 x 107 )(70 kg)(70 yrs)(365 days/yr)
ING ™ . .7
(2.9 x 10°% mg/kg - day™ )(2 £/day)(350 days/yr)(30 yrs)
CWING = 2.9 x]O" mgf'é
Dermal:
P {1210 70k 13 kg)(70 yrs)(365 days/yr)
N (29 %107 ma/kg - day” H2.1x 107 cMr){1/1000 ¥/ e’ J(350 days/yr)(0.167 hriday) [(19400 oo’ J(24 yrs)(15 k) +(7280 cm’ J(6 yrs)(70 kg)]
CWoe = 7.5 x10° mg/t
Inhalation:
cw - (1 x 107 )70 kg)(70 yrs)(365 daystyr) .
DERM (2.9 2 107 mg/kg - day” X0.0005x1000 &/ ) (350 dayslyr)( 20 m?1 day)( 30 yrs)(15124 )
CWoy = 94x10° mg/t
Ingestion + Dermal + Inhalation:
ow (1 x 107 J(70)(15){350)(365 days/yr)
T ASOM(ISK2.9 x 107 N2H30)4(2.9 x 107 X2.1 x 10 X1/1000X0.167) [{19400X 24X 15) +{ 7280X6X 701 +(15K2.9 x 10 X0.0005 x 1000} 20X 30X 15/24)]
CWirorar = 7.1 I]o.z mg/f
Figure 2. (continued)
Mound Plant Risk-Based Guideline Values Report
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SD (soil density) for the calculation of PRGs for this route of exposure. The radionuclide-specific
parameter for the external radiation exposure slope factor (SF.) reported in HEAST (EPA 1994)
incorporates the D and SD parameters within this toxicity value. Therefore, these two parameters were
left out of the GV equations for the calculation of the external radiation exposure to soil. These are in
agreement with the revisions of 1992 (Dinan 1992).

Revision 2 of the GV 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 RAng 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 icalculated 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 In(emational 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 estlmate
of lifetime fatal cancer risk associated with whole body irradiation, and increase in the EPA cancer

morbldlty risk estimate from 623 to 761 per 10 person-rad (EPA 1994).

One other soil-specific exposure parameter that needs further explanation is the soil-to-air volatilization
factor (VF) and its relationship to the soil saturation concentration. The VF is used to estimate
contaminant concentrations in air based on contaminant concentrations in soil. The basic principle
behind the use of the VF is that the soil contaminant concentration is at or below saturation. Saturation is
the soil contaminant concentration at which the adsorptive limits of the soil particles and the solubility
limits of the existing soil moisture have been reached. Above saturation, it is assumed that pure liquid-
phase contaminant is present in the soil, thus making it difficult to accurately calculate a PRG or GV
based on volatilization. Because of this limitation, the chemical concentration in soil calculated using the
VF must be compared with the soil saturation concentration as calculated using the 1992 revisions of Eq.
6a or Eq. 7a on pp. 27 and 28 of RAGS - Part B (EPA 1991a, Dinan 1992). If the chemical concentration
in soil calculated using the VF is greater than the soil saturation concentration, then the PRG or GV is set
equal to the soil saturation concentration. The soil saturation concentration appears in the parameter
tables presented in Appendix B and in Tables 1 and 2 of this text. This value is only used for VOCs
when and if applicable. '
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At the request of the Ohio Environmental Protection Agency (OEPA), the dermal calculation for
groundwater exposure for the construction worker was changed from the default RAGS — Part B (EPA
1991a) methodology to the equations and methodology presented in Dermal Exposure Assessment:
Principles and Application, Interim Report (EPA 1992a). The primary dermal exposure pathway has
been determined to be from groundwater exposure during showering for a construction worker, for this
reason incidental dermal exposure from surface water is not calculated.

Only the tables for the construction worker have been revised in this Final, Revision 0 document because
the construction worker and office worker exposure scenarios are the scenarios that DOE, USEPA,
OEPA, and stakeholders have agreed best represent the Mound Plant future use. The tables for the office
worker do not change from the draft revision 3 document because office workers do not have a
significant dermal exposure pathway to the groundwater because they are not expected to shower at the
Mound Plant.
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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 RUFS.. Using the RI/FS Operable Unit 9
Sitewide Work Plan (DOE 1992a), the RI/FS Operable Unit 9 Sitewide Preliminary Baseline Risk
Assessment (DOE 1992b), and the Draft Work Plan for Environmental Studies in the Vicinity of the
Mound Plant (ATSDR 1993), the EPA methodology for developmg risk-based PRGs was applied on a
sitewide scale by following steps similar to those used during the scoping phase of an RUFS (Figure 4).
As a result, contaminants and media of concern, current and future land-use assumptions, and likely
exposure scenarios used in developing the GVs will be applicable "to the development of site-specific
risk-based PRGs for the waste-sites at the Mound Plant, thus eliminating the need to repeat these
calculations each time an RI/FS is conducted. This approach reduces the PRG development steps of
RI/FS scoping to a simple comparison of GVs to ARARs. Figure 5 conceptualizes the application of the
sitewide guideline values and illustrates how the sitewide methodology will modify the waste site-
specific PRG components in the RI/FS.

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

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

waste.
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Table 1.1.1

Residential - Soil Exposure Pathway (Chemical - Carcinogens)

CSpe = (TR) (BW,) (BW,)) (AT) (365 daysiyr)
" € GF,) (CP) (R o) EDY (BW,) + (R 0,) (ED,) BH)]

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

(EF) (SF)) (ED) (IR},) (VIF‘ * pép

)

e _(TR) (BW,) (BW,) (AT) (365 daysfyr)

CSrora = - 1 1
(EF) [(SF,) (CP) [(Ruc) (EDG) (BW,) + (IRy,) (ED,) (BWQ) + (SF) (Ry) (5= + 5

) (ED) (BW,)]
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Table 1.1.1  Residential (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway

Variable Definition } Value Used Explanation/Source )
Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) . Values (GVs) !
Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for all Exposure Pathways Values (GVs) !
Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
1 x 10
, (Unitless)
Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.603 |
Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
Averaging Time 70 yrs OSWER Directive 9285.6-03
Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™
" CF Conversion Factor 10¢ kg/mg EPA/540/1-89/002

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

IR, a0 Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03

IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03 "
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Table 1.1.1  Residential (Chemical - Carcinogens).

Exposure variable explanations for the soil exposure pathway

Variable Definition ' Value Used Explanation/Source
- VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor 1 - (m'/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m’/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

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

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the
guideline value.
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Table 1.1.2

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

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

75 [(Ruic) (D) (BW,) + (R,) (ED,) (BWO)
oC

Cs ING(Chronic) ~

(EF) (CF) (

(THI) (BW,) (AT) (365 daysiyr)

EF) () (Ra) (5 ¢ ) ED)

CSINH(avoaic) =

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

CSTU'I’AL(CIxmic) = 1 : : :
(EF) [(-Ej"ﬁ:c“) (CF) [(IR,,5c) (ED¢) (BW,) + (IR,,) (504) BWI] + ( R/D.-c) (R (3 * 7ep) ED) (BW,)]
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Table 1.1.2

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

(THI) (BW_,) (365 daysjyr)
CSTOTAL(Subclvonic) = CSING(Subchmnic) = - 1
) (IR i)

(EF) (F) (5
oSC

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997



Table 1.1.2

anomap

Residential (Chemical - Noncarcinogens)

Exposure variable explanations for the soll exposure pathway

Variable

Definition

Value Used

Explanation/Source

CSino(ctronte) Contaminar;t Concentration in Soil mg/kg Calculated Guideline
(Ingestion) for Chronic Exposure Values (GVs) !
CS Ntk Contaminant Concentration in Soil mg/kg Calculated Guideline
(Inhalation) for Chronic Exposure Values (GVs) !
CS\nasubchronto) Contaminant Concentration in Soil mg/kg Calculated Guideline
(Ingestion) for Subchronic Exposure Values (GVs) !
CSroraLCrronk) Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for Chronic Exposure Values (GVs) !
CSroravsubehrontc) Total Contaminant Concentration mg/kg Calculated Guideline
in Soil for Subchronic Exposure Values (GVs) !
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03 “
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD,c Chronic Inhalation Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
" CF Conversion Factor 10 kg/mg EPA/540/1-89/002
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Table 1.1.2  Residential (Chemical - Noncarcinogens)
Exposure variable explanations for the soil exposure pathway.

Definition ' Value Used Explanation/Source

| IR uc Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 l

l[ IR ua Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03

" IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03

Il VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,

Volatilization Factor (m’/kg) revision '
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revision

EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, - Exposure Duration 24 yrs OSWER Directive 9285.6-03

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

The calculated guideline values for soil inhalation are compared to the soil saturation concentration, and the lesser of the values is the
guideline value.
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Table 1.1.3

Residential - Soil Exposure Pathway (Radionuclides)

CSpe = (TR)
NG (SF,) (CF,) (EF) [(IRyc) (ED) + (IRy) (ED))

CSpyy = (TR)
INH 1 l
(SF) (CF)) (EF) (ED) (R,) (o + 52)
(TR)

Cex = GF) @ED) (15) ()

TR)
CSrora = ( -
1 1
(SF,) (CF,) (EF) [(IR i) (ED) + (IR,,5,) (ED ] + (SF)) (CF)) (EF) (ED) (R,,) (3 * pgp) * (5F)) (ED) (1-5)) (T))
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Residential (Randionuclides)

‘ Table 1.1.3

Exposure variable explanations for the soil exp

osure pathway ‘ |

Variable Definition Value Used Explanation/Source l
w*
Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
Radionuclide Concentration pCilg Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSroraL Total Radionuclide Concentration pCil/g Calculated Guideline
in Soil for all Exposure Pathways Values (GVs) !
TR Target Excess Individual 1 x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10?
1x10*
(Unitless)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
( ED, Exposure Duration 24 yrs ' OSWER Directive 9285.6-03- -
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Cancer Radionuclide-specific HEAST
Slope Factor (risk/yr per pCilg)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B
CF, Conversion Factor 2 10° g/kg OSWER Directive 9285.7-01B

Risk-Based Guideline Values Report - Appendix A
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Table 1.1.3

Residential (Radionuclides)

Exposure variable explanations for the soil exposure pathway

Variable Definition ' Value Used Explanation/Source
-— — - —_

EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
IR e Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03

IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03

VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,

Volatilization Factor (m’/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revision '

S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B

.(Unitless)
T, Gamma Exposure Time Factor 9/24 EPA/600/8-89/403
(Unitless) (time spent outside of home)

! ‘The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 1.2.1

Residential - Groundwater Exposure Pathway (Chemical - Carcinogens)

cw. o (IR) (BW,) (AT) (365 daysiyr)
ING ~
(SFo) (lRwalu) (EF) (ED )

__(TR) (BW,) (BW,) (AT) (365 dayslyr)
(SF,) (PC) (CF) (EF) (ET) [(S4,) (ED,) (BW,) + (SA.) (ED,) (BW,)]

CWper =

: ] — (TR) (BW,) (AT) (365 daysjyr)
™ (sF) (®) (R,) (EF) (ED) (TF)

av - (TR) (BW,,) (BW,.) (AT) (365 daysiyr)
mora ° (EF) [(BIV,) (SF,) (IR....) (ED) + (SF,) (PC) (CF) (ET) (84, (ED) (BWV,) + (8. (ED,) (BWV,)] + (BI) (5F) (K) (IR.;) (ED) (TP)]

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997



Table 1.2.1

Variable

—
—

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

Definition

Contaminant Concentration
in Water (Ingestion)

Value Used

mglt

Explanation/Source

Calculated Guideline
Values (GVs) !

Contaminant Concentration
in Water (Dermal)

mgl/t

Calculated Guideline
Values (GVs) !

Contaminant Concentration
in Water (Inhalation)

mg/t

Calculated Guideline
Values (GVs) !

CWioraL Total Contaminant mgl/t Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10*¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk ix10°
1x 10!
(Unitless)
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)?!
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)!
IR,... Daily Water Ingestion Rate 2.0 t/day OSWER Directive 9285.6-03
IR,, Daily Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m* OSWER Directive 9285.7-01B
SA; Skin Surface Area 7,280 cm? Whole body (age 3 to 6)
Available for Contact - Child 50th percentile EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body EPA/600/8-89/043
Available for Contact - Adult
Mound Plant

Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 1.2.1 Residential (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway.

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

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

Mound Plant : Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) ' March, 1997



Table 1.2.2

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

_ (THI) (BW,) (365 dayshyr)

cw, =
T R € )
oC

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

(PC) (CF) (ET) (EF) ( Rﬂl) ) [(54.) (EDy) (BW,) + (S4,) (ED,) (BW()]
oC

CWDEk(a_mk) =

(THI) (BW,) (365 days/yr)
CWINH(Chmnk) = 1

(K) (R,,) (EF) (TF) ( R,

)

. (THI) (BW,) (BWV,) (365 dayslyr) (AT)
(EF) (R0} (52—) (BIW,) (ED) + (PC) (CF) (ET) (=) [(SAc) (ED) (BIV,) + (S4,) (ED,) (BW,)] + (ED) (K) (IR,,) () (BW,) (TF)]
RID ac . R!D oC R]D [ ]

Cwmr.u.(auh) -

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 1.2.2 (Cont.)

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

(THI) (BW,) (365 daysiyr)
CWmTAL(Subchmnlc) = CWDER(SubcIlmnlc) = = 1
) (§47)]

(PC) (CF) (BT) (BF) (5
. oSC

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997 is
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R = o

Table 1.2.1 Residentlal (Chemical - Nancarcinogens)
Exposure variable explanations for the groundwater exposure pathway,

e e o e e e e e e P o o = e e S e T e © "

Variable | Definition Value Used Explanation/Source

e ————————vear———— m l—_— -

CWia Contaminant Concentration in Water mg/¢ Calculated Guideline
(Chronic) (Ingestlon) for Chronic Exposure . Values (GVs) !
CWn Contaminant Concentration in Water mg/¢ Calcﬁlated Guideline
(Chronks) (Inhalatlon) for Chronic Exposure - Values (GVs) !
CWpes Contaminant Concentration in Water mg/t Calculated Guideline
(Chronic) . (Dermal) for Chronic Exposure Values (GVs) !
CWoe Contarhinant Concentration in Water : mg/¢ . Calculated Guideline
(Subchronk) (Dermal) for Subchronic Exposure Values (GVs) !
CWroraL -Total Contaminant Concentratlon mg/t Calculated Guidellne '
(Cbronic) in Water for Chronic Exposurs Values (GVs) !
CWiora | Total Contaminant Concentration mg/¢t Calculated Guideline
(Subchronk) in Water for Subchronic Exposure Values (GVs) !

“THI Target Hazard Index | OSWER Directive 9285.7-01B

(Unitless)
IR,.... Daily Water Ingestion Rate ‘ 2.0 t/day OSWER Directive 9285.6-03
EF Exposure Frequency ' 350 days/yr OSWER Directive 9285.6-03 "
K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B "
IR, Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03 "
RM, | Chronic Inhalation Reference Dose Chemical specific IRIS, HEAST
(mg/kg-day)

Risk-Based Guideline Values Report - Appendix A

t
Mound Plan March, 1997

Final (Rev. 4)
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Table 1.2.2  Reslidential (Chemical - Noncarcinogens) ]
Exposure variable explanations for the groundwater exposure pathway.

| Variable Definition Value Used Explanation/Source
PC Permeability Constant Chemical-specific Literature
(cm/hr)
CF Conversion Factor - 1 ¢/1000 cm? EPA/540/1-89/002 'J
I
ET Exposure Time 0.167 hr/day EPA Dermal Risk Assessment
Supplemental Guidance August 1992
ED Exposure Duration 30 years OSWER Directive 9285.6-03
ED, Exposure Duration Adult 24 years OSWER Directive 9285.6-03
" ED. Exposure Duration Child 6 years OSWER Directive 9285.6-03 I'
RfDc Chronic Oral Chemical-specific IRIS, HEAST
— N Reference Dose (mg/kg-day)
RM,. | Subchronic Oral -  Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day) - -
-SA¢ Skin Surface Area 7,280 cm? Whole body (age 3 - 6 yrs)
Available for Contact (1-6 yrs) EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body
Available for Contact (7-31 yrs) EPA/600/8-89/043
TF Time Fraction Spent in House 1524 EPA 600/8-89/043
BW, Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03
’ ll BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03
Mound Plant Risk-Based Guideline Values Report - Appendix A

Final (Rev. 4) March, 1997
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Table 1.2.2  Resldential (Chemical - Noncarcinogens)
Exposure variable explnnatlons for the groundwaler exposure palhway.

Averaging Time Equal to ED OSWER Directive 9285.6-03

e

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

Risk-Based Guideline Values Report - Appendix A
March, 1997

Mound Plant
Final (Rev. 4)

Risk-Based Guide"
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Table 1.2.3

Resicjential - Groundwater Pathway (Radionuclides)

_ R
Wwo = 57y URLL,) EP) ED)

For Tritium also add:

TR

Woninmr = — T -
(SF) IR,) (EF) (ED) (M) (cF) (0 " LT Eod T
\\7

]

cw Co_ TR 7
VERMTRIT(SFg) (SA) (Kprar) (ET) (EF) (CFy) (ED)

TR

Wrorwmr = ET) + (F) (N,) (V N
(EF) (ED) [GF.) (Rows) * F) OR) (rorg) P 172 LB D 5k ) ) () €T ()
.
Mound Plant Risk-Based Guideline Values Report - Appendix A

Final (Rev. 4) March, 1997 "



Table 1.2.3

Variable

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

Definition

Value Used

Explanation/Source

CWia Radionuclide Concentration pCi/t Calculated Guideline
in Water (Ingestion) Values (GVs) !
CW rarr Tritium Concentration pCi/t Calculated Guideline
in Water (Inhalation) Values (GVs) !
CWpermrair Tritium Concentration pCi/t Calculated Guideline
in Water (Dermal) Values (GVs) !
CWioraL Total Radionuclide Concentration pCi/¢ Calculated Guideline |
in Water for all Exposure Values (GVs) !
Pathways
TR Target Excess Individual 1 x 10 OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
‘ I x10*
(Unitless)
SF, Oral Cancer Radionuciide-speciﬁc HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST "
Slope Factor (risk/pCi)

IR,.... Daily Water Ingestion Rate 2.0 t/day OSWER Directive 9285.6-03
IR, Daily Inhalation Rate 0.83m’hr OSWER Directive 9285.6-03
EF - Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
March, 1997
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Table 1.2.3  Residential (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.

Variable Definition . Value Used Explanation/Source
MiomaL Airborne Mass Concentration of 66.96 g/m’ ORNL Tritium Methodology
Water in Shower Stall
CF, Conversion Factor for Mass of 1 £/1000g ORNL Tritium Methodology
Water
ET, Exposure Time in Shower 0.167 hours/day EPA Dermal Risk Assessment
Supplemental Guidance 1992
n F Fraction of Day Spent Inside 15 hours/24 hours EPA/600/8-89/043
House
N, Number of Household Members 4 Best Professional Judgement
Showering per Day ORNL Tritium Methodology
Ngv Number of Shower Volumes 6 Best Professional Judgement
Expelled into Home per Shower ORNL Tritium Methodology
U T A  Volume of Shower Stall ’ 5m Best Professional Judgement
I ~ "~~~ " | ORNL Tritium Methodology | - - -
A Functional Air Exchange Rate of 2.76/ hour -McKone and Bogen, 1992
House :
Vu Volume of House (1200 ft?) 272 m’ Best Professional Judgement
ORNL Tritium Methodology
SA Skin Surface Area Available for 1.9 m? Whole Body
Absorption EPA/600/8-89/043
Kerarr Dermal Permeability Constant for 1.5 X 10°* m/hour Bronaugh et al, 1980
Tritium
Mound Plant Risk-Based Guideline Values Report - Appendix A

Final (Rev. 4) March, 1997 n



Table 1.2.3  Residential (Radlonuclldw)
Exposure varlnble explanatlons for the groundwaler water exposure pa pnlhwny.

Vnrlnble Definition anue Used ExplannllonlSource

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

. Risk-B
' Mound Plant ased G“'de‘mr‘i:"fgsg l;epm Appendix A '
-Final (Rev. 4)

22




Table 2.1.1

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

CSpg = (TR) (BW,)) (BW,) (AT) (365 daysjyr)
""" (EP) (SF,) (CF) (R i0) (EDQ) (BW,) + (R 1) (ED,) (BW,)]

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

(EF) (SF) (ED) (IR,,) (le‘ * pzl«:F

CSinn =

)

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

Ccs R -
EF) [(SF,) (CF) [(IR,,;0) (ED.) (BW,) + (IR,,,) (ED})) (BW/)] + (SF)) (IR,,) (% +

TOTAL 1 o

=) (ED) (BW)]

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 2.1.1

Recreational (Chemical - Carcinogens)

Exposure variable explanations for the soil/sediment exposure pathway

Varlable Definition Value Used Explanation/Source
e e e e - — - — ~———
Contaminant Concentration mglkg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values.(GVs) !
Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10%
1 x10*
. (Unitless)
Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
Averaging Time 70 yrs OSWER Directive 9285.6-03

Oral Cancer
Slope Factor

Chemical-specific
(mg/kg-day)"

IRIS, HEAST . "

Inhalation Cancer

Chemical-specific

IRIS, HEAST "

Stope Factor (mg/kg-day)*

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

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

Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
Inhalation Rate. 20 m’/day OSWER Directive 9285.6-03 "

Mound Plant
Final (Rev. 4)

' Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 2.1.1  Recreational (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition i " Value Used Explanation/Source .
. . N . .
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m’/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 52 x 1/6 OSWER Directive 9285.6-03
days/yr (4724 hr exposure)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration - " 24 yrs OSWER Directive 9285.6-03

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

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

Mound Plant . Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 2.1.2

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

(mn (BW,) (BW,) (AT) (365 days/yr)
) [(Ryuc) EDQ (BW,) + (R,pg,) (ED,) (BW)]

cS ING(Chronic) =

) (€F) (g5
oC

(mn (BW,) (AT) (365 daysiyr)

(EF) ( ) (IRmr) (VF ’Iﬁ) ( D)

CSINII(CIuvnIc) =

RjDC

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

C IR BW ) + +
jDoC)( F)[(IR,;yc) (ED¢) (BW,) + (IR,,,,) (ED,) (BW,)] (R ID,C

cs TOTAL(Chronic) ~

(EF) [(

) (R,,) (o=

VF PEF ol

Mound Plant . Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 2.1.2

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

(THI) (BW,) (365 daysjyr)

(EF) (CF) (5= Ry

CSTDTAL(Subclwm‘c) = CSING(Subchmnic) =

oSC

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
March, 1997
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Table 2.1.2  Recreational (Chemical - Noncarcinogens)

———

. ~ Exposure variable explanations for the soil/sediment exposure pathway

Variable Definitlon Value Used Explanation/Source
CSinacrrnta) Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Chronle Exposure
CSiNilchoty Contaminaint Concentratlon mgl/kg Calculated Guideline
in Soil (Inhalationh) Values (GVs) !
for Chronic Exposure :
CS\Nadubehronis) Contaminant Concentratlon mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Subchronic Exposure
CSroTALChronle) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Chronic Exposure
CSroraLsubetroni) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW, Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03 “
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03 “
(AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢c Subchronic Oral Chemical-specific IRIS, HEAST "

Reference Dose

(mg/kg-day)

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
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Table 2.1.3

Recreational - Soil/Sediment Exposure Pathway (Radionuclides)

cs (TR)
WG~ SF.) (CF,) (EF) [(IR,,c) (ED) + (IR_,) (ED,)]

cs (TR)

————— e Ry B — 1 .

(F) (CF) (EF) (ED,) (Ry) (g + 5)

CS,, - (TR)
& (SF) (ED) (1-S)) (T))

- (TR)
CSTOTAL = 1 . .
(SF.) (CF) (EP) [(Rouc) (EDQ) * (R,) (ED] + (SF) (CF) (BF) (BD,) (R,) G + 21 ) (1-5) (T)
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Mound Plant
Final (Rev. 4)
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Table 2.1.2  Recreational (Chemical - Noncarcinogens)
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition Value Used Explanation/Source
RfD;. Chronic Inhalation Chemical-specific IRIS, HEAST
' Reference Dose (mg/kg-day)
CF Conversion Factor 10° kg/mg EPA/540/1-89/002
IR, ic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR,.aa Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m*/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 52x 1/6 OSWER Directive 9285.6-03
days/yr (4/24 hr exposure)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED¢ Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

! ‘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.

Risk-Based Guideline Values Report - Appendix A
March, 1997
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Table 2.1.3  Recreational (Radionuclides) -
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition _ Value Used Explanation/Source
. . . . 3
. CSino Radionuclide Concentration pCi/g Calculated Guideline
‘ in Soil (Ingestion) Values (GVs) !
I CSiu Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSex Radionuclide Concentration pCilg Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSroras Total Radionuclide pCilg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10* OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°?
t x 10*
(Unitless) ,
- - - -ED; - Exposure Duration 1 ~_30yrs OSWER Directive 9285.6-03
ED, Exposure Duration 2 30 yrs x 0.142 OSWER Directive 9285.6-03
(52 days/yr + 365 days/yr)
ED¢ Exposure Duration 6 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
L Slope Factor (risk/pCi)

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 2.1.3  Recreational (Radionuclides)
. Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition Value Used Explanation/Source
SF, External Exposure Radionuclide-specific HEAST
Slope Factor (risk/yr per pCi/g)
CF, Conversion Factor 1 107 g/mg OSWER Directive 9285.7-01B
Cr, Conversion Factor 2 ‘ 10° g/kg OSWER Directive 9285.7-01B
EF Exposure Frequency 52 x 1/6 OSWER Directive 9285.6-03
days/yr (4/24 hr exposure)
IR, ic Soil Ingestion Rate (1 - 6 yrs) 200 mg/day 'OSWER Directive 9285.6-03
IR,.oa Soil Ingestion Rate (7 - 31 yrs) 100 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
-VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m'/kg OSWER Directive 9285.7-01B,
revision
S, Gamma Shielding Factor 0.2 OSWER Directive. 9285.7-01B
(Unitless)
T, Gamma Exposure Time Factor - 16 ' OSWER Directive 9285.7-01B
(Unitless) (4/24 hr exposure)

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

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 2.2.1

Recreational - Surface Water Exposure Pathway (Chemical - Carcinogens)

CW. . = (TR) (BW,) (AT) (365 daysiyr)
we * [Ty (EF) (SF,) (R, (ED) (ET) (CF;)

CWpeg = (TR) (BW,) (BW,) (AT) (365 dayslyr)
PER (ET) (EF) (SF,) (CF) (PC) [(SA,) (ED;) (BW,) + (S4,) (ED,)) (BW,)]

(TR) (BW,) (BW,) (AT) (365 daysiyr)
(ET) (EP) [[(SF,) (R,,,)) (BW,) (ED) (CFp)] + (SF,) (CF) (PC) [(SA,) (ED) (BW,) + (A,) (ED,) BWII

CWoiora =

Mound Plant N o | |
Final (Rev. 4) Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 2.2.1

Recreational (Chemicnl - Carcinogens)

Exposure variable explanations for the surface water exposure pathway

Available- for Contact - Child

EPA/600/8-89/043

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

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
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Table 2.2.1  Recreational (Chemical - Carcinogens) '
Exposure variable explanations for the surface water exposure pathway

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

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

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 2.2.2

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

(THI) (BW,) (365 dayslyr)

1
E (] CF,
(ET)(I‘)(RID ) UR,_.) (CFP

oC

CWINO(Cln-k)

(THI) (BW,) (BW,) (AT) (365 daysyr)

(ED) (EF) (CF) (PO} ( &ﬂ‘) ) [(SAQ) (ED) (BW)) + (SA)) (ED,) (BW))

oC

CWoracrremicy =

. (THI) (BW,) (BW,) (AT) (365 dayslyr)
1 1
(D) (EP) =) (UR_e,) (BWO) (ED) (CF+ (CP) (PO) (=) [SAD (EDQ) (BW) + (SA,) (ED) (B

CWMAMM
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Table 2.2.2

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

(THI) (BW,) (365 dayslyr)
(ED) (EF) (CH) (PO) ( ! ) (54D

oSC

Cwmuus-kbm = CWorasuberontey °

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997

37



S— o rrt———
— —

Table 2.2.2 Recreational (Chemical - Noncarcinogens)
Exposure variable éxplanations for the surface water exposure pathway

Variable Definitlon Value Used Explanation/Source
== — - — — = ———— ===
CW,a(chronte) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !

for Chronic Exposure

CW per(Chronicy Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
for Chronic Exposure '

CWopergsubehronic) Contaminant Concentration mg/¢ Calculated Guideline
. ‘ in Water (Dermal) Values (GVs) !
for Subchronic Exposure

CWoraL(Chronicy Total Contaminant mg/€ Calculated Guideline |
Concentration in Water Values (GVs) !
for Chronic Exposure
CW oAt subetronic) Total Contaminant mg/t Calculated Guideline
Concentration in Water Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
_ (Unitless)
" . BW,. Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
AT Averaging Time Equal to ED. OSWER Directive 9285.6-03
RfD, . Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose _ (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
March, 1997
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Table 2.2.2 Recreational (Chemlcal - Noncarcinogens)
Exposure varinble explanations for the surface water exposure pathway
Varinble Definition ' Value Used Explanation/Source .
—_————— e ————
IR s Ingestion Rate - Water £/hour EPA/540/1-89/002
- 0.05
CF Volumetri¢ Conversion 10/1000 cm’ EPA/540/1-89/002
Factor for Water
CF, Conversion Factor for Time 1 day/24 hours OSWER Directive 9285.6-03
PC Dermal Permeability Chemical-specific Literature
Constant (cm/hour)
SA. Skin Surface Area 4,368 cm? ' Hands, Arms, Legs, Head
Available for Contact - Child EPA/600/8-89/043
SA, Skin Surface Area 11,310 cm? | Hands, Arms, Legs, Head
Available for Contact - Adult EPA/600/8-89/043
ET : Exposure Time 4 hours/day OSWER Directive 9285.6-03 "
EF Exposure Frequency 52 days/yr . OSWER Directive 9285.6-03
W -~ ED - - --| Exposure-Duration -- - _ .. . 30yrs_ _  ___| OSWER Directive 9285.6-03 o
“ ED, Exposure Duration 6 yrs OSWER Directive 9285.6-03
H ED, Exposure Duration 24 yrs OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 2.2.3

Recreational - Surface Water Exposure Péthway (Radionuclides)

(TR)

Wrora = Wive = 57y ar .y €D &P ED) €F)

For tritium also add:

ow i TR
DERMTRIT — (SF) (SA) (Kprgp) (ED) (EF) (CF) (ED)

TR
CVW. =
TOTALTMT — (EF) (ED) (ED) ((SF,)) (IR,,,,) (CF;) + (SFp) (SA) (Kprgy) (CF))]
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Table 2.2.3  Recreational (Radionuclides)
Exposure variable explanations for the surface water exposure pathway

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

nd Pl . -
MOU d Plant Risk-Based Guideline Values Report - Appendix A
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Table 2.2.3  Recreational (Radionuclides)
Exposure variable explanations for the surface water exposure pathway

Variable Definition ' Value Used Explanation/Source

- CF Conversion Factor for Volume 10° ¢/m? OSWER Directive 9285.7-01B

CF, Conversion Factor for Time - 1 day/24 hours OSWER Directive 9285.7-01B

' The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.1.1

Subsistence Farmer - Soil Exposure Pathway (Chemical - Cagc[nogens)

s - (TR) (BW,) (BW,) (AT) (365 dayshyr)
WG " EF) (SF,) (CF) [(Rc) (ED.) (BW,) + (IR,..,) (ED,) (BW)]

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

(EF) (SF) (ED) (IR,,) (—Vl,; * Pép

CSinn =

)

T (TR)(BW).(BW,) (AT) (365 dayspr)

CSrora = **'1 = 1
(EF) [(SF)) (CF) [(Rpc) (ED) (BW,) + (IR, .3)) (ED,)) (BW)) + (SF) (IRy) (52 + =z

) (ED) (BW))]
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Table 3.1.1

Variable

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

Definition

Value Used

Explanation/Source

CSiva Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSin Contaminant Concentration mg/kg Calculated Guideline
in Soi! (Inhalation) Values (GVs) !
CSyoma. | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
! x 10
(Unitless)
1|
BW, Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03
" AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)* f
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*
CF Conversion Factor 10 kg/mg EPA/540/1-89/002
IR, c Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
IR Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03

Mound Plant
Final (Rev. 4)
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Table 3.1.1  Subsistence Farmer (Chemical - Carcinogens) ]
Exposure variable explanations for the soil exposure pathway
Definition Value Used Explanation/Source
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m/kg) | revision
: II PEF Particulate Emission Factor 4,28 x 10° m’/kg OSWER Directive 9285.7-01B,
v%, « e
revision
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
it
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
ED. Exposure Duration 1 - 6 yrs 6 yrs OSWER Directive 9285.6-03
" ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03

! The calculated guideline values (GVs) are presented in Appendlx B of this report. - .
The calculated guideline values for soil inhalation are compared to the soil saturation concentratlon and the lesser of the values is the _ o

guideline value.
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Table 3.1.2

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

(THI) (BW,) (BW,) (AT) (365 daysiyr)

) [URic) (EDS) (BW,) + (IR.miIA) (ED,) (BW()]

CSING(Chmnic) =

(EF) (CP) (

R/D oC

mﬂ) (BW,) (AT) '(355 days/yr)
EF) () (R,) (o

CSINII(Chmm’c )

ED)

R/D,C 7 PEF

(THI) (BW,) (BW,) (AT) (365 days/yr)
) (CF) [(IR,ic) (EDS) (BW,) + (IR, ;) (ED,) (BW)] + (

cs TOTAL (Chronic)

EF) (=

) (R, (=

)]

RD,, RjD VF PEF ¢
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Table 3.1.2

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

(THI) (BW,) (365 daysfyr)
CSTOTAL(SubcIvonic) = CSING(Subclwnic) = £ 1
) (R )

EF) (€P) (5
oSC
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Table 3.1.2

Variable

Definition

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

Value Used

Explanation/Source

C S NO(Chronky Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Chronic Exposure
CS iNit(Chronicy Contaminant Concentration mgikg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
for Chronic Exposure
CSinaisubchronicy Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
for Subchronic Exposure
CSroraLcrronis) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Chronic Exposure
CSroraLsuchrenic) Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for Subchronic Exposure
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW, Body Weight (1 - 6 yrs) 15 kg OSWER Directive 9285.6-03 JI
BW, Body Weight (7 - 31 yrs) 70 kg OSWER Directive 9285.6-03 JI
AT Averaging Time Equal to ED OSWER Directive 9285.6-03
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral . Chemical-specific IRIS, HEAST

Reference Dose

(mg/kg-day)

Mound Plant
Final (Rev. 4)
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Table 3.1.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the soil exposure pathway

Variable Definition . Vilue Used Explanation/Source
RfD, Chronic Inhalation Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
“ CF Conversion Factor 10 kg/mg EPA/540/1-89/002
" IR Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03
| IR Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR,, _- | Inhalation Rate 20 m’/day OSWER Directive 9285.6-03 .
VF Soil-to-Air ' Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revision
' PEF Particulate Emission Factor 4.28 x 10° m’/kg OS.W'ER Directive 9285.7-01B,
revision
" EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
o ED Exposure Duration 30 yrs 7 OSWER Directive 9285.6-03
o ED; | ExposureDuration 1-6yrs |  6ys | OSWER Directive 9285.603 |~ ~ -
" ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03

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

guideline value.
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Table 3.1.3

Subsistence Farmer - Soil Exposure Pathway (Radionuclides)

CSpg = ___(IR)
"G (SF,) (CF,) (EF) [(IR,.;c) (ED() * (IR, (ED )

i (TR)
: CSINII - 1 1
(SF) (CF)) (EF) (ED) (R,)) (5= + )
(TR)

“Ser = &F) ED) (1-5) (T)

TR)
CSrora = (
- 1
(SF,) (CF)) (EP) [(Ruc) (EDG) + (R,,1,) (ED,)] + (SF) (CF) (EF) (ED) (IR,,) (= + 5a=) *+ (SF) (ED) (1-5,) (T))
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l Table 3.1.3  Subsistence Farmer (Radionuclides)

el —

Exposure variable explanations for the soil exposure pathway

Variable Definition - Value Used Explanation/Source
CSino Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSin Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSgx Radionuclide Concentration pCilg Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSroraL Total Radionuclide pCilg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x 10°
1 x 10
(Unitless)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
- i "ED. | Exposure Duration 1 - 6 yrs” ) " T 6yrs " OSWER Directive 9285.6-03 — |-
ED, Exposure Duration 7 - 31 yrs 24 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
. Slope Factor (risk/yr per pCilg)
CF, Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B

Mound Plant
Final (Rev. 4)
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Mound Plant
Final (Rev. 4)

Variable

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

Definition

Conversion Factor 2

Value Used
10° g/kg

OSWER Directive 9285.7-01B

Explanation/Source

EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03
IR, ;¢ Soil Ingestion Rate (1 - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 -
" IR .n Soil Ingestion Rate (7 - 31 yrs) 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m’/kg OSWER Directive 9285.7-01B,
' revision
S. Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B,
(Unitless) revision
T, Gamma Exposure Time Factor 9/24 OSWER Directive 9285.7-01B,
(Unitless) revision

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

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Carcinogens)

CW.. . = (TR) (BW,) (AT) (365 days/yr)
ING ~
(SFO) (]Rwaln) (EF) (ED)

cw,,. - (TR) (BW,) (BWo) (AT) (365 daysyr)
e " (SF) (PC) (CF) (EF) (ET) [(54,) (ED,) (BW) + (540 (EDQ) (BW,)]

cw.. - (TR) (BW,) (AT) (365 daysiyr) |
S e e UMM TG () (R,) (BF) BD) (TR) - -

av . - . (TR) (BW,) (BWV,) (AT) (365 daysiyr)
AL (EF) |(BW,) (SF,) (IR....) (ED) + (SF.) (PC) (CF) (ET) |(SA,) (ED,)) (BW,) + (SA.) (ED.) (BW,)] + (BW,) (SF) (K) (IR,,) (ED) (TF))
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Variable

Table 3.2.1

—

Subsistence Farmer (Chemical - Cnrcinogens)

Exposure variable explanations for the groundwater exposure pathway.

== ,

Definition’ -

Value Used

Explanation/Source

CWpa Contaminant Concentration mg/!t Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWpe Contaminant Concentration mg/( Calculated Guideline
in Water (Dermal) Vatues (GVs) !
CWpn Contaminant Concentration mg/¢ Calculated Guideline :
in Water (Inhalation) Values (GVs) !
CWqoraL Total Contaminant mg/t ’ Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10¢ . OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10?
1x10*
(Unitless)
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)?!
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)*!
K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B "
IR.... Daily Water Ingestion Rate 2.0 t/day OSWER Directive 9285.6-03 “
IR, Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03 "
SAc Skin Surface Area 7,280 cm? Whole body (age 3 to 6)
Available for Contact - Child 50th percentile EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body EPA/600/8-89/043

Available for Contact - Adult

Mound Plant
Final (Rev. 4)
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Table 3.2.1 ‘Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway,

Variable Definition Value Used Explanation/Source
PC Permeability Constant Chemical-specific Literature
(cm/hr)
CF Conversion Factor 1 £/1000 cm’ EPA/540/1-89/002
ET Exposure Time . 0.167 hr/day EPA Dermal Risk Assessment
Supplemental Guidance August 1992
EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03 "
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 “
ED, Exposure Duration (7-31 yrs) 24 yrs OSWER Directive 9285.6-03 “
ED. Exposure Duration (1-6 yrs) 6 yrs OSWER Directive 9285.6-03 "
BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03 "
BW, | Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03
B AT Averaging Time 70 yrs a OSWER Directive 9285.6-03
TF Time Fraction Spent in House 15)24 o 7 EP;AIGOO/S-Bé/(;Bm - o " -

' The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.2.2.

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

(THI) (BW,) (365 daysfyr)
CWmc:(amk) = R - 1
(Roe) (EP) ()

(THI) (BW,) (AT) (365 daysiyr) (BW,)

CWDER(C’W"") = 1
(PC) (CF) (ET) (EF) ( RID ) [(S4¢) (EDy) (BW)) + (SA,) (ED,) (BW,)]
oC
(THI) (BW,) (365 daysiyr)
thmr(amnk) = 1
() (R,) EP) (TF) (55-)

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

(EF) I0Rw0) (=) (BIe) (ED) + (PO) (CP) (ET) (=) ((S40) (ED) (BW,) + (54,0 (D) (W) « (ED) () (R..) () B P

a"wmum; -
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Table 3.2.2.

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

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

(PC) (CF) (BT) (EF) (=) ($40)

CWTOTAL(SubcIvonic) = CWDER(Subchmnic) =

oSC
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Table 3.2.2

Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.

I Variable Definition Value Used . Explanation/Source I
CW ino(Chron) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
for Chronic Exposure
CW peR(Chronicy Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
for Chronic Exposure
CW it (Chroatey Contaminant Concentration mg/¢ Calculated Guideline
in Water (Inhalation) Values (GVs) !
for Chronic Exposure
CW peresubchronkc) Contaminant Concentration mg/¢ Calculated Guideline
in Water (Dermal) Values (GVs) !
for Subchronic Exposure ’
CW otAL(Chronks) Total Contaminant Concentration mg/t Calculated Guideline
in Water for Chronic Exposure " Values (GVs) !
CW 1o1ALS:behroic) Total Contaminant Concentration mg/¢ Calculated Guideline
in Water for Subchronic Exposure Values (GVs) !
THI Target Hazard Index i OSWER Directive 9285.7-01B
A (Unitless)
IR,.., Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03
IR, Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
K Volatilization Factor 0.0005 X 1000 ¢/m’ OSWER Directive 9285.7-01B "
PC Permeability Constant Chemical-specific Literature
(cm/hr)
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Table 3.2,2

Subsistence Farmer (Chemical - Noncnfclnogens)
Exposure variable explanations for the groundwater exposure pathway.

I Variable Definition

Value Used

Explanation/Source

CF Conversion Factor 1 /1000 cm’ EPA/540/1-89/002
ED Eiposure Duration 30 years OSWER Directive 9285.6-03
ED, Exposure Duration Adult 24 years OSWER Directive 9285.6-03
ED¢ Exposure Duration Child 6 years OSWER Directive 9285.6-03 (
" EF Exposure Frequency 350 Days/yr OSWER Directive 9285.6-03 "
il
ET Exposure Time Hours/day EPA Dermal Risk Assessment
’ - 0.167 Supplemental Guidance August 1992
RfD Chronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD ¢ Subchronic Oral Chemical-specific IRIS, HEAST
Reference Dose (mg/kg-day)
RfD, 7 Chronic Inhalation Chemical specific IRIS, HEAST
e e - - - Reference Dose- - - - - - - . (mg/kg-day).
SA. Skin Surface Area 7,280 cm? Whole body (age 3 - 6 yrs)
Available for Contact - Child EPA/600/8-89/043
SA, Skin Surface Area 19,400 cm? Whole body
Available for Contact - Adult EPA/600/8-89/043
BW. Body Weight (1-6 yrs) 15 kg OSWER Directive 9285.6-03
BW, Body Weight (7-31 yrs) 70 kg OSWER Directive 9285.6-03
H AT Averaging Time Equal to ED OSWER Directive 9285.6-03

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

Subsistence Farmer - Groundwater Pathway (Radionuclides)

_ TR
Wwe * 5F) (R..,.) (EF) (D)
For Tritium also add:
Cwm = IR

(ETg) + (F) (Np) (Ng) (Vs)]
A (Vi)

(SF) UR,;) (EF) (ED) Mypry) (CF)) [

(4 = =
DERMTRIT —(SF,) (S4) (K,) (ET,) (EF) (CF,) (ED)

TR

Wroramr = ET) + (F) (V) (N (V.
(EP) (ED) [657.) () + (5F) (R Btor) 08y |10 " DAL Ty 5r o) o0y 7y ()
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“ Table 3.2.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used Explanation/Source
I CWye Radionuclide Concentration pCi/t Calculated Guideline
in Water (Ingestion) Values (GVs) !
CW e Tritium Concentration pCi/¢t Calculated Guideline
in Water (Inhalation) Values (GVs) !
CW peraarir Tritium Concentration pCi/¢t Calculated Guideline
in Water (Dermal) Values (GVs) !
CWioraL Total Radionuclide Concentration pCi/e Calculated Guideline
. in Water for all Exposure Pathways Values (GVs) !
TR Target Excess Individual 1 x 104 OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10%
1 x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
"""" T © T SF; Inhalation-Cancer -~ - - - - -} - - Radionuclide-specific. .| HEAST B -
Siope Factor (risk/pCi) I
IR, Daily Water Ingestion Rate 2.0 ¢/day OSWER Directive 9285.6-03 "
IR, Daily Inhalation Rate 0.83m’/hr OSWER Directive 9285.6-03
EF Exposure Frequency 350 days/yr OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
Mzorar Airborne Mass Concentration of 66.96 g/m’ ORNL Tritium Methodology
Water in Shower Stall

Mound Plant
Final (Rev. 4)
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Table 3.2.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway.

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

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

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

Cs

vswel

_ (TR) (BW) (AT) (365 dayslyr)
v (SF,) (IR;) (FI,) (EF) (ED)
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Table 3.3.1. Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the calculation of the target concentration of contaminants in soil used to grow
homegrown produce.

| Variable Definition Value Used Explanation/Source

Concentration of Chemical in Soil Chemical-specific Calculated Guideline .

(mg/kg) Values (GVs) !
Concentration of the Chemical in the Chemical-specific Calculated Values
Edible Portion of the Crop (mg/kg) ‘
Target Excess Individual 1 x10% OSWER Directive 9285.7-01B
Lifetime Cancer Risk . 1x10°

1x10*

(Unitless)
Oral Cancer . Chemical specific IRIS, HEAST
Slope Factor (mg/kg-day)’ '
Averaging Time 70 yrs OSWER Directive 9285.6-03 "
Body Weight ' 70 kg OSWER Directive 9285.6-03 "
Exposure Duration 30 yrs OSWER Directive 9285.6-03
Exposure Frequency ' 350 Days/year OSWER Directive 9285.6-03
Fraction of Diet Produce lngested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
Ingestion Rate . 0.340 kg/day OSWER Directive 9285.6-03 "
Soil to wet plant concentration factor, the Chemical-specific MEPAS
ratio of the concentration of an element in (Unitless)
vegetation divided by its concentration in
soil.

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

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

CcS

wwef

c, = (THD (BW) (AT) (365 daysiyr)

(R,) (F1,) (EF) (z25-) (ED)
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Table 3.3.2.

Variable

Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the calculation of the target concentration of contaminants in soil used to
grow homegrown produce.

Definition
—_

Concentration of the Chemical in Soil

Value Used

Chemical-specific
(mg/kg)

Explanation/Source

Calculated Guideline
Values (GVs) !

Concentration of the Chemical in the Chemical-specific Calculated Value

Edible Portion of the Crop (mg/kg)

Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)

Oral Reference Dose

Chemical-specific
(mg/kg-day)

IRIS, HEAST “

Averaging Time 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 "
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03 "
FI, Fraction of Diet Produce Ingested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
IR, Ingestion Rate 0.340 kg/day OSWER Directive 9285.6-03
| S Soil to wet plant concentration factor, the Chemical-specific MEPAS
ratio of the concentration of a chemical in (Unitless)
vegetation divided by its concentration in
soil. .
e calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 3.3.3

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

c. - (TR)
*~ (5F) (CP) (IR,) (FI,) (EF) (ED)
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I

Table 3.3.3  Subsistence Farmer (Radionuclides)
: Exposure variable eXpInnallons for the calculation of the target concentration of contaminants in soil used to grow
homegrown produce. .
Vnrlnble Definition Value Used Explanation/Source
—_— - _— . —— —— - ———————— ————
Concentratioh of the Radionuclide Radionuclide-specific Calculated Guideline
in Soil B (pCilg) Values (GVs) !
Cy Concentrdtlon of the Radionuclide in the Radionuclide-specific Calculated Values
» Edible Portion of the Crop . (pCilg) ‘
TR Target Excess Intividual ' 1 x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10° '
1x10*°
B (Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
FIL, Fraction of Diet Produce Ingested from 0.36 OSWER Directive 9285.6-03
Site (Unitless)
IR, Ingestion Rate 0.340 kg/day OSWER Directive 9285.6-03
CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B
B, u “Soil to wet plant concentration factor, the Radionuclide-specific NCRP, MEPAS
ratio of the concentration of a (Unitless)
Radionuclide in vegetation divided by its :
concentration in soil.

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

Subsistence ‘Farmer - Soil/Bgel; Exposure Pathway (C!\emical - Carcinogens)

Cy

CS =

. (TR) (BW) (A1) (365 daysiyr)
b " "(SF) (R,) (Fl,) (EF) (ED)

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997

69



Table 3.4.1

Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the ingestion of beef,

Variable

Definition -

Value Used

Explanation/Source

CS Contaminant Concentration in Soil Chemical-specific Calculated Guideline
' (mg/kg) Values (GVs) !
C, Concentration of the Chemical in Beef Chemical-specific Calculated Values
(mg/kg)
TR Target Excess Individual 1 x 10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
1 x10*
(Unitless)
SF, Oral Cancer Slope Factor Chemical-specific IRIS, HEAST
) (mg/kg-day)”
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Beef Ingested from Site 0.75 OSWER Directive 9285.6-03
(unitless)
IR, Ingestion Rate (Beef) 0.100 OSWER Directive 9285.6-03
(kg/day)
F, Feed-to-beef transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg)
B,y Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, TIAEA

(Unitless)

Mound Plant
Final (Rev. 4)
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Table 3.4.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the ingestion of beef.

| Variable Definition Value Used Explanation/Source

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

H Q, Quantity of soil ingested 0.8 kg/day Mayland et al. 1975

daily by cattle

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

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.4.2

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

Cb
CS =
(Fp) [Bowyy (2) + (Q)]

c, - (THD (BW) (4T) (65 daysiyr)

(R,) (F1) (EF) (25-) (ED)
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Table 3.4.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of beef.
l Variable Definition ' Value Used Explanation/Source
r———_————r————————————————-——'—‘——'—'
CS Contaminant Concentration in Soil Chemical-specific Calculated Guideline
: (mg/kg) Values (GVs) !
G, Concentration of the Chemical in Beef Chemical-specific Calculated Values
(mg/kg) |
THI : Target Hazard Index 1 OSWER Directive 9285.7-01B |
(Unitless) '
RfD, Oral Reference Dose Chemical-specific RIS, HEAST
I _ (mg/kg-day)
" AT Averaging Time 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03 "
"~ FL, — | Fraction of-Diet-Beef Ingested from.Site ... 015 . _ | OSWER Directive 9285.6-03 FI
(Unitless) I
IR, Ingestion Rate (Beef) 0.100 kg/day OSWER Directive 9285.6-03
F, Feed-to-beef transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg) "
B Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, IAEA
A (Unitless)
Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)

Mound Plant Risk-Based Guideline V:lues Report - Appendix A
Final (Rev. 4) March, 1997
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Table 3.4.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of beef.

Variable Definition - Value Used Explanation/Source

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

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

Risk-Based Guideline Values Report - Appendix A
Mound Plant March, 1997

Final (Rev. 4)
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Table 3.4.3

Subsistence Farmer - Soil/Beef Exposure Pathway (Radionuclides)

Cb
CS = :
F{Boay) @) + (2]

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

Mound Plant Risk-Based Guidelihr:izr \‘/::lulegsgl;epon - Appendix A
Final (Rev. 4) ’
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Table 3.4.3

Subsistence Farmer (Radionuclides)

Exposure variable explanations for the ingestion of beef.

Variable Definition Value Used Explanation/Source

CS Contaminant Concentration in Soil Radionuclide-specific Calculated Guideline
(pCilg) Values (GVs) !
G, Concentration of the Radionuclide Radionuclide-specific Calculated Values
in Beef (pCilg)
TR Target Excess Individual 1x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10° ‘
1 x 104
(Unitless)
SF, Oral Cancer. Radionuclide-specific HEAST
Slope Factor (risk/pCi)
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
‘ i
FI, Fraction of Diet (Ingested) 0.75 OSWER Directive 9285.6-03 ‘
(Unitless) |
IR, Ingestion Rate (Beef) 0.100 kg/day OSWER Directive 9285.6-03 ;
CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B ‘
F, Feed-to-beef transfer coefficient Radionuclide-specific NCRP, MEPAS, TAEA
(days/kg)
By Soil-to-plant concentration factor Radionuclide-specific NCRP, MEPAS, 1AEA
. (Unitless)
Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997 7%



Table 3.4.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the ingestion of beef.

Value Used Explanation/Source

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

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

Mound Plant
Final (Rev. 4) Risk-Based Guideline Values Report - Appendix A

March, 1997



Table 3.5.1

Subsistence Farmer - Soil/Mlik Exposure Pathway (Chemlcal - Carcinogens)

CS = Co
FI(Byuy)(@) + (2)]

- (TR) (BW) (AT) (365 daysjyr)
" (SF) (R,) (FI,) (EF) (ED)
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Tabfe 3.5.1  Subsistence Farmer (Chemical - Carcinogens)

Exposure variable explunations for the ingestion of milk. _ "
e . ——————————

Varlable Definition Value Used Explanation/Source
3 e . . - L
cS Contaminant Corcentration in Soil me/kg Calculated Guideline
N 1 X Values (GVs) !
Ca Concentration of the Chemical in Milk Chemical-specific Calculated Values
N . B mg/kg
TR Target Excess Individual 1 x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10° :
1x10*
. (Unitless)
: SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)!
AT Averaging Time 70 yrs _OSWER Directive 9285.6-03
BW Body Weiglt 70 kg OSWER Directive 9285.6-03
ED Exposure Duration , 30 yrs OSWER Directive 9285.6-03
. _f - _er  |ExposureFrequency = | . 350Dayslyear | OSWER Directive 9285.603 |
FI. . Fraction of Diet Milk Ingested from Site 0.75 OSWER Directive 9285.6-03
_ (Unitless)
IR, Ingestion Rate (Milk) - . 0.400 kg/day OSWER Directive 9285.6-03
F. Feed-to-milk transfer coefficient Chemical-specific NCRP, MEPAS, TAEA
(days/kg)
By Soil-to-plant concentration factor Chemical-specific NCRP, MEPAS, T1AEA
: (Unitless)

Risk-Based Guideline Values Report - Appendix A
Mound Plant March, 1997
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Table 3.5.1  Subsistence Farmer (Chemical - Carcinogens)
Exposure variable explanations for the ingestion of milk.

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

daily by cattle

"

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

. Mound Plant Risk-Based Guideline Values Report - Appendix A
March, 1997

Final (Rev. 4)
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" Table 3.5.2

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

C
S = m___
FolBa)(@) + @)]

c - (THI) (BW) (AT) (365 dayslyr)

" @R,) (FI,) (EF) (=1 (ED)

RD

o

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.5.2  Subsistence Farmer (Chemical - Noncarcinogens)
' Exposure varinble explanations for the ingestion of milk,

Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil mg/kg Calculated Guideline
Values (GVs) !
C. - Concentration of the Chemical in Milk Chemical-specific Calculated Values (
mg/kg
THI Target Hazard Index _ 1 OSWER Directive 9285.7-01B
(Unitless)
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
AT Averaging Time : 30 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
EF Exposure Frequency . 350 Days/year OSWER Directive 9285.6-03
FI, Fraction of Diet Milk Ingested from Site 0.75 OSWER Directive 9285.6-03
(Unitless)
IR, Ingestion Rate (Milk) 0.400 kg/day OSWER Directive 9285.6-03
F. Feed-to-milk transfer coefficient Chemical-specific MEPAS, NCRP, IAEA
(days/kg)
B4 Soil-to-plant concentration factor Chemical-specific MEPAS, NCRP, IAEA
_ (Unitless)
Q Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983
daily by cattle (dry matter)

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 3.5.2  Subsistence Farmer (Chemical - Noncarcinogens)
Exposure variable explanations for the ingestion of milk.

Variable Value Used Explanation/Source

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

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

Mound Plant

Final (Rev. 4) Risk-Based Guideline Values Report - Appendix A
March, 1997
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Table 3.5.3

Subsistence Farmer - Soil/Milk Exposure Pathway (Radionuclides)

c

CS = =
Fm[(Bw(dpy))(Q[) + (QJ)]

c - (TR)
"~ (F,) (CP) (R,) (F1,) EF) (D)

Mound Plant . Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997

84




Final (Rev. 4)

March, 1997

Table 3.5.3  Subsistence Farmer (Radionuclides)
’ Exposure varinble explanations for the ingestion of milk.
: Variable Definition Value Used Explanation/Source
CS Contaminant Concentration in Soil Radionuclide-specific Calculated Guideline
pCilg Values (GVs) !
C. Concentration of the Radionuclide Radionuclide-specific Calculated Values
in Milk (pCi/g)
TR Target Excess Individual 1 x 10* OSWER Directive 9285.7-01B
Lifetime Cancer Risk {x10°
1 x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
" , ED Exposure Duration 30 yrs OSWER Directive 9285.6-03
II EF Exposure Frequency 350 Days/year OSWER Directive 9285.6-03
. FI, Fraction of Diet (Ingested) 0.75 OSWER Directive 9285.6-03
- SRR — . SRS — - -~ - (Unitless) - ST T S
" IR, Ingestion Rate (Milk) 0.400 kg/day OSWER Directive 9285.6-03
) CF Conversion Factor 10° g/kg OSWER Directive 9285.7-01B
F. Feed-to-milk transfer coefficient Radionuclide-specific Calculated value
(days/kg) .
B..cm Soil-to-plant concentration factor Radionuclide-specific NCRP, MEPAS, 1AEA
(Unitless)
Mound Plant Risk-Based Guideline Values Report - Appendix A -

85



Table 3.5.3  Subsistence Farmer (Radionuclides)
Exposure variable explanations for the ingestion of milk.

Variable Definition Value Used Explanation/Source

3

Quantity of feed/silage ingested 8.2 kg DM/day Stockdale & King 1983

daily by cattle (dry matter)

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

! The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 4.1.1

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

cs,.. = (R) (BW) (AT) (365 daysiyr)
NG (EF) (ED) (SF) (CF) (R, ;)

- __(IR) (BW) (AT) (365 days/yr)
CSJNII = 1
(EF) (ED) (SF) (R,,) GF *

1
F PEF)

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

CSrom = 1 -
(EF) (ED) [(SF,)) (CF) (IR,,,) + (SF) (IR,) Gr * g
|
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 4.1.1  Construction/Mound Employee (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition " Value Used Explanation/Source |
CSina Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSinn Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CSiora. | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x 10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1 x 10
(Unitless)
" BW Body Weight 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
SF, Oral Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)™

SF; Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)"!

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

IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03

IR, Inhalation Rate 20 m’/day OSWER Directive 9285.6-03 "

| VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,

Volatilization Factor (m/kg) revisions

Risk-Based Guideline Values Report - Appendix A

‘Mound Plant March, 1997
Final (Rev. 4)



Mound Plant
Final (Rev. 4)

Variable

Table 4.1.1

Definition

Particulate Emission Factor

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

Value Used

Explanation/Source

4.28 x 10° mYkg

————

OSWER Directive 9285.7-0113,
revisions

—

EF

Exposure Frequency

250 days/yr

OSWER Directive 9285.6-03

ED

Exposure Duration

5yrs

OSWER Directive 9285.6-03

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

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

guideline value.

Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 4.1.2

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

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

CS ING 1
( (RfDo) ( (I _,.(,,1)

(THI) (BW) (365 dayslyr)

o (EP) (=) UR,) (= + =1
) (— +
wp,) e (Up * pgr
cs _ (THD (BW) (365 days/yr)
TOTAL  ~ ] 1 : i
E CF) (IR_) + (—=) (IR ) (— +
(EF) [(RfD.,) (CF) (IR_;p (RjD,.) (IR,) (VF PEF)]
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March,. 1997
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Table 4.1.2 Construction/Mound Employee (Chemical - «cinogens)

Exposure variable explanations for the soil/sediment exposure pathway

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

! The calculated guideline values (GVs) are presented in Appendix B of this report.
The calculated guideline vatues 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 4.1.3

i

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

CS\g = an
N0~ (ED,) (EF) (SF)) (CF)) (IR_,)

T.
Cu = (%

(ED,) (EF) (SF) (CF,) (IR,,) (_V‘; -

PE.

CSpy = (%)
B (ED,) (SF) (1-8) (T)

- (TR)
CSTDTAL = 1 1
(ED,) (EF) [(SF) (CF)) (R, + (SF) (CF)) (IR,) (V—F + PEF)] + (ED,) (SF) (1-S) (T)
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Mound Plant
Final (Rev. 4)

Table4.13  Construction/Mound Employee (Radionuclides)
Exposure variable explanations for the soil/sediment exposure pathway
Definition Value Used Explanation/Source

Radionuclide Concentration pCi/g Calculated Guideline
in Soil (Ingestion) Values (GVs) !
Radionuclide Concentration pCi/g Calculated Guideline
in Soil (Inhalation) Values (GVs) !

CSex Radionuclide Concentration pCi/g Calculated Guideline
in Soil (External Exposure) Values (GVs) !

CSrotaL _ Total Radionuclide pCi/g Calculated Guideline

Concentration in Soil Values (GVs) !
for all Exposure Pathways

TR Target Excess Individual 1x10% OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10%

1x10*
“(Unitless)
"~ ED, " Exposure Duration 1~ =~ 5yrs - | OSWER Directive 9285.6-03 _
ED, Exposure Duration 2 5 yrs x 0.685 OSWER Directive 9285.6-03
(250 days/yr + 365 days/yr)

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

SF, Inhalation Cancer Radionuclide-specific HEAST "

Slope Factor

(risk/pCi)

Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 4.1.3  Construction/Mound Employee (Radionuclides)
_ Exposure variable explanations for the soil/sediment exposure pathway

CF, Conversioh Factor 2 10° g/kg ‘| OSWER Directive 9285.7-01B
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20m’day | OSWER Directive 9285.6-03
VF Soil-to-Ait Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m/kg) revisions
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revisions
S, Gamma Shielding Factor 0.1 ' OSWER Directive 9285.7-01B
' (Unitless) (open area), revisions
T, Gamma Exposure Time Factor 173 OSWER Directive 9285.7-01B

(Unitless) (8/24 hr exposure), revisions

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

Risk-Based Guideline Values Report - Appendix A

Mound Plant March, 1997

Final (Rev. 4)
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Table 4.2.1

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

_ (TR)(BW)(AT) (365 days/yr)
(SFo)( IRwassr ) (EF) (ED)

CWmno

ORGANICS : Cwom = BW x AT x TR x 365day/yr

2xK,x 10° Lsx["6tht“’”]xEVxEFxSAxEDxSFo
cm n

BW x AT x TR x 365day/yr
KpX 10° Xt XEV x EFx SA x ED xSFo
cm

INORGANICS : Cwom =

- Cw . = (TRIBW)(AT) (365 daysiyr) _
. . 77™ (SF)(K)(IRar) (EF) (ED)(ET)(CF;)

1
1 + 1
Cwperv  Cwmn Cwine

CWrotaL = i

Mound Plant Risk-Based Guideline Values Report - Appendix A
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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
CWne Contaminant Concentration mg/l Calculated Guideline
in Water (Ingestion) Values (GVs)
CWoper Contaminant Concentration mg/l Calculated Guideline
in Water (Dermal) Values (GVs) '
CWnwn Contaminant Concentration mg/1 Calculated Guideline
in Water (Inhalation) Values (GVs) '
CWroraL Total Contaminant Concentration in mg/l Calculated Guideline
Water for all Exposure Pathways Values (GVs) '
TR Target Excess Individual Lifetime 1x10° OSWER Directive 9285.7-01B
Cancer Risk 1x10°
1x10*
(Unitless)
SF, Oral Cancer Slope Factor Chemical specilﬁc IRIS, HEAST
(mg/kg-day)
IRwater Daily Water Ingestion Rate 1.0 Vday OSWER Directive 9285.6-03
SF; Inhalation Cancer Slope Factor Chcmica.l-speci,ﬁc IRIS, HEAST
(mg/kg-day)
K Volatilization Factor 0.0005 X 1000 Vm’ OSWER Directive 9285.7-01B
IR Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
SA Skin Surface Area 19,400 cm’ Whole body, EPA/600/8-89/043
Available for Contact
K, Permeability Constant Chemical-specific (cm/hr) EPA 600/8-91/011B

Risk-Based Guideline Values Report - Appendix A

March, 1997

96



Tablé 4.2.1 Construction/Mound Empioyee (Chemical - Carcinogens)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used Explanation/Source
T chemical-specific lag time chemical-specific (hr) EPA 600/8-91/011B
EV Number of showers per day 1 EPA Dermal Risk Assessment
events per day (d°) Supplemental Guidance August 1992
CF Conversion Factor » 1 /1000 cm’ EPA/540/1-89/002
ET or (teve) | 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 .5 yrs OSWER Directive 9285.6-03
BW Body Weight 70 kg OSWER Directive 9285.6-03
CFr Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B
AT Averaging Time 70 yrs OSWER Directive 9285.6-03

=~ The calculated guideline values (GVs) are presented-in-Appendix Bofthis report. - -~~~ -~ = - o :

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 4.2.2

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

_ (THI) (BW) (365 days/yr)
o=

1
( IRoater ) ( RjDo)(EF)

Cw

BW x365day/year x RfDo x THI

2xK,x 107 L3X[V‘6”xtm}xEVxEFxSA

<m n

ORGANICS : Cwoena =

BW x 365day/year x RfDo x THI

INORGANICS: Cwomu = T
K, X 10‘3———-—;x tevem X EV X EF x SA
cm

(THL) (BW) (365 days/yr)
CWpm= 7
(K)(——)(IRa ) (EF)(ET)(CF7t)
RD,
1
CWrora =7 1
Cwpmm Cwnm  Cwing
:duc::ln(dR};lant i Risk-Based Guideline Values Report - Appendix A
v. 4) March, 1997
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Table4.2.2  Construction/Mound Employee (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used Explanation/Source
CWn Contaminant Concentration mg/l Calculated Guideline
in Water (Ingestion) Values (GVs)
CWoper Contaminant Concentration mg/l Calculated Guideline
in Water (Dermal) Values (GVs) '
CWpw Contaminant Concentration mg/l Calculated Guideline
in Water (Inhalation) Values (GVs) '
CWroraL Total Contaminant mg/l Calculated Guideline
Concentration in Water Values (GVs) '
for all Exposure Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
IRwater Daily Water Ingestion Rate 1.0 Vday OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
o “ K" ~ " Volatilization Factor - - 00005 X 1000 Vm® - ~-OSWER Directive 9285.7-01B . . ..
IRair Daily Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
RID; Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
PC Permeability Constant Chemical-specific Literature
(cm/hr)
CF Conversion Factor 1 /1000 cm’ EPA/540/1-89/002
ET or (tevet) Exposure Time Hours/day EPA Dermal Risk Assessment
0.167 Supplemental Guidance August 1992

Risk-Based Guideline Values Report - Appendix A

Final (Rev. 4) March, 1997
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Table 4.2.2 Construction/Mound Employee (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathway.
Variable Definition Value Used Explanation/Source
RfD, Oral Chronic Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
SA Skin Surface Area 19,400 cm’ Whole body
Available for Contact EPA/600/8-89/043
EV Number of showers per day Events per day (d) EPA Dermmal Risk Assessment
Supplemental Guidance August 1992
T chemical-specific lag time chemical-specific (hr) EPA 600/8-91/011B
CFr Conversion Factor for Time 1 day/24 hr OSWER Directive 9285.7-01B
BW Body Weight 70kg OSWER Directive 9285.6-03

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

Mound Plant
Final (Rev. 4)
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Table 4.2.3

Construction/Mound Employee - Groundwater Exposure Pathway (Radionuclides)

i TR
Yo = 5F) UR_) EF) ED)

For Tritium also add:

CW - TR
W (SF) (IR,;) (EF) (ED) (Mror,,) (CF,) (ETy) (CFy)

S W = __1IR
DERMIRIT — (SF,) (SA) (Kpym) (ET) (EF) (CF,) (ED) ~ =~ =~ = =~ = = =

o - TR
TOTATRT  (EF) (ED) [(SF,) (R....) * (SF) (R,;) Mrora) (CF,) (ETy) (CFy) + (SFo) (S4) (Kprarr) (ETy) (CF,))

Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 4.2.3  Construction/Mound Employee (Radionuclides)
Exposure variable explanations for the groundwater exposure pathway

Variable Definition Value Used Explanation/Source
CWya Concentration of Radionuclide in pCi/t Calculated Guideline
Water (Ingestion) Values (GVs) '
CWpanmur Concentration of Tritium in Water pCi/¢t Calculated Guideline
(Inhalation) ' Values (GVs) !
CWoeanrar | Concentration of Tritium in Water pCi/e Calculated Guideline ‘
(Dermal) . Values (GVs) !
CWiomaL Total Concentration of pCi/e Calculated Guideline
Radionuclide in Water (all Values (GVs) !
pathways)
TR Target Excess Individual 1x10® OSWER Directive 9285.7-01B :
Lifetime Cancer Risk 1x10%
1x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific . | HEAST
Slope Factor (risk/pCi)
IR, ier Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
" IR, Inhalation Rate 20 m*® hr/day OSWER Directive 9285.6-03
Mo Airborne Mass Concentration of 66.96 g/m* ORNL Tritium Methodology
Water in Shower
CF, Conversion Factor for Mass of 1 £/1000 g ORNL Tritium Methodology
Water
Mound Plant . Risk-Based Guideline Values Report - Appendix A 102
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Table 4.2.3  Construction/Mound Employee (Radionuclides) “
Exposure variable explanations for the groundwater exposure pathway

Variable Definition Value Used Explanation/Source .
ET; Exposure Time for Shower - 0.167 hr/day EPA Dermal Risk Assessment
: Supplemental Guidance August
1992
SA Skin Surface Area Available for 1.9 m? EPA/600/8-89/043, whole body
absorption )
Kpuu Dermal Permeability Constant for 1.5 x 10" m/hr Bronaugh et al 1980
Tritium
CF, Conversion Factor for Volume 10° ¢/m’ OSWER Directive 9285.7-01B
CF, Conversion Factor for Time \ 1 day/24 hr OSWER Directive 9285.7-01B
" EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
" ED Exposure Duration . 5 yrs OSWER Directive 9285.7-01B “

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

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 5.1.1

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

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

cs,,, = —(TR) (BW) (AT) (365 daysiyr)
1 1
(EF) (ED) (SF) (UR,) (3,2 + 520

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

CSronL = 1 1
(EF) (ED) [SF) (CP) (R,) + BF) UR,) (o + =]
Mound Plant Risk-Based Guideline Values Report - Appendix A
" Final (Rev. 4) March, 1997
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Table 5.1.1

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

Variable Definition Value Used Explanation/Source
CS\e Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CS\ Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
]
CSiorar | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10°® OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10%
1 x10*
(Unitless)
BW Body Weight ¢ 70 kg OSWER Directive 9285.6-03
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
T - - SF, ‘Oral Cancer —- - - __Chemical-specific | IRIS, HEAST
it Slope Factor (mg/kg-day)! T
SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)’!
CF Conversion Factor 10¢ kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
IR,;, Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,

Volatilization Factor

(m’/kg)

revision

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A

March, 1997
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Table 5.1.1  Commercial/Office Worker (Chemical - Carcinogens)
Exposure variable explanations for the soil exposure pathway

Definition Value Used Explanation/Source

4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revision

PEF Particulate Emission Factor

“ EF Exposure Frequency S 250 days/yr OSWER Directive 9285.6-03
" ED _Exposure Duration 25 yrs OSWER Directive 9285.6-03 "

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

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

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 5.1.2

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

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

1
(EF) ( R fDo) (CF) (IR:oil)

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

CSiwm = 1 i 1
(EF) (—;Rf—D—,) (IR,) (_V? + PEF)
cs ) (THI) (BW) (365 days/yr) .
T ED =) P (R + (<) GR,) (k « —Ly
R, “F "R " " “VF  PEF
Mound Plant Risk-Based Guideline Values Report - Appendix A
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-Table 5.1.2 Commercial/Office Worker (Chemical - Noncarcinogens)
) Exposure varinble explanations for the soil exposure pathway

I Variable Definition Value Used *  Explanation/Source I .
CSpa Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSou Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs) !
CStoraL Total Contaminant Concentration in mg/kg Calculated Guideline
Soil 4 Values (GVs) !
for all Exposure Pathways
THI Target Hazard Index 1 OSWER Directive 9285.7-01B
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
RID, Oral Reference Dose Chemical-specific IRIS, HEAST |
(mg/kg-day)
RfD, Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
" CF Conversion Factor 10¢ kg/mg EPA/540/1-89/002
IR Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
IR, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m*/kg OSWER Directive 9285.7-01B,
revision
H EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03 "

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

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

Commercial/Office Worker - Soil Exposure Pathway (Radionuclides)

CS,. = i
ING (EDI) (EI') (SFO) (CFl) (IRsoﬂ)

- (TR)
CSiy =

1 1
(ED,) (EF) (SF) (CF)) (IR,) (-i,—}; * SEF

)

(TR)

R, o - . . e e J— =

(TR)

1 1
(ED)) (EF) [(SF) (CF) (IR,) + (SF) (CF)) (IR,;) (—V—F-, PEF

CSroma =

N + (ED)) (SF) (1-8) (T)

= (ED) (SF) 1-S)(T) — ~ ~ ~ oo

Mound Plant
Final (Rev. 4)
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Table 5.1.3 Cdmmercial/Ofﬁce Worker (Radionuclides)
Exposure variable explanations for the soil exposure pathway

Variable Definition Value Used Explanation/Source
" CSyne Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs) !
CSpm Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) : Values (GVs) !
CSgx Radionuclide Concentration pCi/g Calculated Guideline
in Soil (External Exposure) Values (GVs) !
CSoma Total Radionuclide pCilg Calculated Guideline
Concentration in Soil ' Values (GVs) !
for all Exposure Pathways
' TR Target Excess Individual 1 x10% OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10°
’ 1 x10*
(Unitless)
-ED, Exposure Duration 1 25 yrs OSWER Directive 9285.6-03
ED, Exposure Duration 2 25 yrs x 0.685 OSWER Directive 9285.6-03
(250 days/yr + 365 days/yr)
. SF, Oral Cancer Radionuclide-specific HEAST
‘ Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
Slope Factor - (risk/yr per pCi/g)
CF, v Conversion Factor | 107 g/mg OSWER Directive 9285.7-01B J]
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 5.1.3 Commercial/Office Worker (Radionuclides)

) Exposure variable explanations for the soil exposure pathway
Variable Definition Value Used Explanation/Source
CF, Conversion Factor 2 10’ g/kg OSWER Directive 9285.7-01B l
" EF Exposure Frequency . 250 days/yr OSWER Directive 9285.6-03 “
1
" IR, i Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03
" IR, Inhalation Rate , 20 m’/day OSWER Directive 9285.6-03
VF Soil-to-Air Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revision
PEF Particulate Emission Factor 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
revision
S, Gamma Shielding Factor 0.2 OSWER Directive 9285.7-01B,
(Unitless) revision o
T, | Gamma Exposure Time Factor W2 OSWER Directive 9285.7-01B
S , . o | (Unitless) (2/24 hr exposure), revision
— ——e——

! 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.
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Table 5.2.1

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

- - (TR) (BW) (AT) (365 dayslyr)
Wronn = Woa = (57 4R__,.) &P (ED)

Mou"d Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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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 Explanation/Source
CWue Contaminant Concentration : mg/¢ Calculated Guideline
in Water (Ingestion) ' Values (GVs) !
CWioraL Total Contaminant mg/¢ A Calculated Guideline
Concentration in Water A Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1 x10* OSWER Directive 9285.7-01B
Lifetime Cancer Risk A 1x10°
1 x10*
(Unitless)
SF, Oral Cancer Slope Factor Chemical-specific IRIS, HEAST I
(mg/kg-day)*
IR,,.c Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF - Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
- . ED-- -~ | Exposure Duration - -~ —t - 25yrs _ _ __ _| OSWER Directive 9285.6-03 i
BW Body Weight 70 kg OSWER Directive 9285.6-03
AT Averaging Time : : ' 70 yrs OSWER Directive 9285.6-03
. J |

' 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 5.2.2

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

CW = (THD (BW) (365 days/yr)

1
(R, (7?7):) (EF)

Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) : March, 1997
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1
Table 5.2.2 Commercial/Office Worker (Chemical - Noncarcinogens)
Exposure variable explanations for the groundwater exposure pathyay
Value Used Explanation/Source
I R —
CWya Contaminant Concentration ' mg/¢ Calculated Guideline
in Water (Ingestion) Values (GVs) !
CWioma Total Contaminant mg/¢ Calculated Guideline
Concentration in Water Values (GVs) '
for all Exposure Pathways
THI Target Hazard Index | OSWER Directive 9285.7-01B
. (Unitless)
RfD, Oral Chronic Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
" IR, .ice Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
- BW Body weight 70 kg 4 OSWER Directive 9285.6-03

' The calculated guideline values (GVs) are presented in Appendix B of this report: -~ -~ -~ -~ — - - o
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Table 5.2.3

Commercial/Office Worker - Groundwater Exposure Pathway (Radionuclides)

cw - (TR)
(SF) (R,,,,) (EF) (ED)
’
Mound Plant Risk-Based Guideline Values Report - Appendix A
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Table 5.2.3 Commercial/Office Worker (Radionuclides)
Exposure variable explanations for groundwater exposure pathway
| Variable Definition _ Value Used Explanation/Source
CWpa Concentration of Radionuclide in pCi/t Calculated Guideline
Water (Ingestion) Values (GVs) !
CWiora Total Radionuclide pCi/t Calculated Guideline
Concentration in Water Values (GVs) !
for all Exposure Pathways
TR Target Excess Individual 1x10°¢ OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1 x10?
1x10*
(Unitless)
SF, Oral Cancer Radionuclide-specific  HEAST
Slope Factor (risk/pCi)
IR, Daily Water Ingestion Rate 1.0 ¢/day OSWER Directive 9285.6-03
" EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
R n-IIv - - ED et Exposure Duration T - -- 257yrs —total - - OSWER~DirCCﬁ~Ve 9285'7-0JB - - - -

' The calculated guideline values (GVs) are presented in Appendix B of this report.
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Table 6.1.1

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

_ (TR) (BW) (AT) (365 daysfyr)
¢ (EF) (ED) (SF)) (CF) (IR,,))

- __{R) (BW) (AT) (365 days]yr)
CSIN” - 1 1
(EF) (ED) (SF) (IR, (W«‘ + PEF)
cs - (TR) (BW) (AT) (365 days|yr)
TOTAL ) 1 1
(EP) (ED) [5F) (CP) (R,,) + (SF) (R, (5= + 5]
Mound Plant . _— .
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Table 6.1.1

Private Contractor/Off-Site Construction (Chemical - Carcinogens)

Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition Valuc Used Explanation/Source
CS,NG Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs)'
CSin Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) ' Values (GVs)'
CSora. | Total Contaminant mg/kg Calculated Guideline
Concentration in Soil Values (GVs)'
for all Exposure Pathways
TR Target Excess Individual 1x 10 OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1 x 10
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
il
AT Averaging Time 70 yrs OSWER Directive 9285.6-03
S ~ SF, __.| Oral_Cancer _ Chemical-specific | IRIS, HEAST
Slope Factor (mg/kg-day)” T
f SF, Inhalation Cancer Chemical-specific IRIS, HEAST
Slope Factor (mg/kg-day)’
CF Conversion Factor 10 kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,

Volatilization Factor

(m’/kg)

revision

Mound Plant
Final (Rev. 4)

March, 1997
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Table 6.1.1  Private Contractor/OfI-Site Construction (Chemical - Carcinogens)
Exposure variable explanations for the soil/sediment exposure pathway

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

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

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

N!"““d Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997
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Table 6.1.2

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

cS. . = (THI) (BW) (365 days/yr)
ING

1
(EF) ( R/Do) (CF) (IR,,,)

Cs,,,, = —(THD (BW) (365 days/y)

1
(EF) (EE‘) (URrR,)

1 1
—_— o
( VF  PEF )

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

CSrorar = 1 1 1
(EF) [( RD ) (CF) (IR_)) + ( R jD) (IR,,,) (_ﬁr +

o i

1
PEF

)|
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emical Noncarcinogens)

Exposure variable explanations for the soil/sediment exposure pathway

' Table 6.1.2 Private Contractor/Off-Site Construction (Ch
| Variable Definition

Value Used Explanation/Source l

CSpe Contaminant Concentration mg/kg Calculated Guideline
in Soil (Ingestion) Values (GVs)'
CSpus Contaminant Concentration mg/kg Calculated Guideline
in Soil (Inhalation) Values (GVs)'
CStoraL Total Contaminant Concentration mg/kg Calculated Guideline
in Soil Values (GVs)'
for all Exposure Pathways :
THI Target Hazard Index 1 OSWER Directive 9285.7-01B "
(Unitless)
BW Body Weight 70 kg OSWER Directive 9285.6-03
RfD, Oral Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
RfD, Inhalation Reference Dose Chemical-specific IRIS, HEAST
(mg/kg-day)
CF Conversion Factor 10% kg/mg EPA/540/1-89/002
IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m*/day OSWER Directive 9285.6-03
VE Soil-to-Air Chemical-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m*kg) revision
PEF Particulate Emission Factor 4.28 x 10° m'/kg OSWER Directive 9285.7-01B,
revision
EF Exposure Frequency 250 days/yr

OSWER Directive 9285.6-03

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

Mound Plant
Final (Rev. 4)

Risk-Based Guideline Values Report - Appendix A
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Table 6.1.3

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

CSiwm =

CS

(TR)

e = ED) (&R F) (CF) (R

(TR)

1 1
(ED)) (EF) (SF) (CFy) UR,) (S + 5=

)

CSgy = (TR)
(D) (SF) (1-S) (T)

(TR)

O10TAL =

(ED,) (EF) [(SF)) (CF,) (R,,) + (SF) (CF) (R

1 1
— 4+
) ( VF  PEF

)1 + (ED)) (SF) (1-S) (T)
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Table 6.1.3  Private Contractor/Off-Site Construction (Radionuclides)
Exposure variable explanations for the soil/sediment exposure pathway

Variable Definition Value Used Explanation/Source
CSina Radionuclide Concentration pCilg Calculated Guideline
in Soil (Ingestion) Values (GVs)'
CSpm Radionuclide Concentration pCilg Calculated Guideline
in Soil (Inhalation) _ ' Values (GVs)'
CSgy Radionuclide Concentration pCi/g Calculated Guideline
' in Soil (External Exposure) Values (GVs)' I
CSioraL Total Radionuclide pCilg Calculated Guideline
Concentration in Soil Values (GVs)
for all Exposure Pathways
TR Target Excess Individual 1 x10° OSWER Directive 9285.7-01B
Lifetime Cancer Risk 1x10°
1 x10*
(Unitless)
" ED, Exposure Duration 1 lyr OSWER Directive 9285.6-03
ED, Exposure Duration 2 1 yr x 0.685 OSWER Directive 9285.6-03
: ' (250 days/yr + 365 days/yr)
SF, Oral Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, Inhalation Cancer Radionuclide-specific HEAST
Slope Factor (risk/pCi)
SF, External Exposure Radionuclide-specific HEAST
Slope Factor (risk/yr per pCi/g)
CF, : Conversion Factor 1 10? g/mg OSWER Directive 9285.7-01B
Mound Plant Risk-Based Guideline Values Report - Appendix A
Final (Rev. 4) March, 1997 124



-

Table 6.1.3  Private Contractor/Off-Site Construction (Radionuclides) "
Exposure variable explanations for the soil/sediment exposure pathway
Variable Definition Value Used : Explanation/Source
CF, Conversion Factor 2 10° g/kg . OSWER Directive 9285.7-01B
EF Exposure Frequency 250 days/yr OSWER Directive 9285.6-03
IR, Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6-03
IR,, Inhalation Rate 20 m’/day OSWER Directive 9285.6-03
VF Soil-to-Air : Radionuclide-specific OSWER Directive 9285.7-01B,
Volatilization Factor (m’/kg) revision
PEF Particulate Emission Factor ' 4.28 x 10° m/kg OSWER Directive 9285.7-01B,
’ revision
S. _ Gamma Shielding Factor 0.1 OSWER Directive 9285.7-01B
' ‘ (Unitless) (open area), revision
T, - Gamma Exposure Time Factor 173 OSWER Directive 9285.7-01B
‘ (Unitless) - (8/24 hr exposure), revision

! The calculated guideline values (GVs) are presented in Appendix B of this I—'erp-ort:?

Mound Plant
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P1 Parameters for Radionuclides of Concern

Mound Plant
Final (Rev. 4)

- o '
-------~-~-------

External Soil to Soil to
SF Plant Plant Transfer Transfer
Inhalntion (risk/yr Uptake Uptake Coefl. for | Coelf. for
Oral SF SF per pCifg | (B, Dry) | (B, Wet) Milk (F,y) Deef (Fy)
RADIONUCLIDE CASRN (risk/pCi) | (risk/pCi) soil) (unitless) | (unitless) (day/kg) (day/kg)
Actinium-227+D 0§4952-40-0 | 6.3C-10 _1.9C-08 6.0C-07 2.6[-01* 1 3]1E-02¢ J4E-Q3¢ 4.6F-02°
Americium-241 014596-10-2_ 1 JIE-10 . ] J9E-08 4.66-09 4,0[-03" LOE-03" L.SE-06' 4.01-05
Bismuth-207 013982-38-2 1 5.1C-12 94€-12 3.IE-06 14G-01" .} 3. SE-02" S5.0C-04° 4.0(-047 "
‘esivm-137+D 010045-97-3 { J.2E-11 L9E-11 2.1E-06 290C-0)° | 40E-02° 8.4E-03° S :-02¢ "
Cobalt-60 . 010198-40-0 1 1.9E-11 G69E-L1 9.8C-06 4.0-01" 1 3 0E-02* 2.0E-05' 1.0E-04
Plwtonjum-238 01398]-16-3 } 3.0E-10 2.2E-08 L9E-11 1.0E-03* | 3OE-04° 1.1E-0¢' 1.RE-05' "
Honinm-239 013117-48-3 | 3.2E-10 2.8C-08 LIE-11 1.OE-03* _} 35.0C-04° 1 1E-06' LBE-05
Qllilm-24 -1)- J2E-10 2.8E-08 LOE-11 1.OE-03* | 5.0E-04" _L.1E-06' _1.8E-08
Radinm-226+ | 013982-63-3__| J.0E-10 2.8E-02 6.7E-06 43C-0)1°_ 1 B.BE-02° J.0E-03° 1.2E-02¢
ontium-90+p _010098-97-2__1 S.6E-11 6.9E-11 0.0E+00 4,0E+00° | 3 0E-01° 2.8E-03° 92.0F-03¢
hnetivm-99 014333-76-7 | 1.4E-12 2.9E-12 6.2E-13 40E-0) | SOE+00" | L4E-04' _LOE-04 "
Thorium-228+D 014274-82-9 1 2.3C-10 9,7E-08 99E-02 47E-01* | 92E-02¢ SOE-Q)°¢ 320-02¢
horivmn-230 014269-63-7 | 31.8E-[1 [.7C-08 44E-11 LOE-03°_ ] 5.0E-04" 3.0E-06" LOL-04°
horiym-232 007440-29-1 {1 J.3E-11 1.9L-08 2.0E-11 LOE-03* | 5.0E-04" _3.0C-06° 1.0(-04%
itiup 010028-17-8_ 1 7.2E-14 9.6E-14 0.0E+00 0.0E+00™ 1 O.0E+00" L3E-02¢ 00E+00™
anivm-233 013968-55-3 | 4.5E-11 1L4E-08 | JIE-11 _LOE-02* | 2.0E-03° 4,0E-04' 34E-04
nism-234 013966-29-3 1 4.4C-11 L4L-08 2 1E-11 _LOE-02" | 2.0E-03" 4.0E-04' _LAE-04
anjum-235+D 015117-96-1 _{ 4.7E-11 1IE-08 2.7E-02 LI1G-02¢ 1 2.3E-03* E-04° 4.4E-04¢
ninm-238410) A1-1 1 62F.11 12E-08 | = _LIE-02¢ 12AE-01¢ 14 1E-04° |

Value can be referenced

n IntemstionalAtomic Energy Agency (IAEA). 1982. Generic Models Parameters for Assessing the Environmental
Transfer of Radionuclides from Rountine Releases: Exposures of Critical Groups.

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

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

¢ Additive value from individual chain members

March, 1997
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P2 Parameters for Chemicals of Concern

Inhaliatisn Transler Transfer
Oral R RID . Soll to Plant Soll to Plant Coefliclent | Coefficient
Chronic | Orsl RID Inbsiation | Sebehronle | Velatitization | Soll Saturstlon] Peroesbiitty Uptahe Uptake for Milk for Bexl
OrsI SF | Inbstutlon SF | {mg/hg- | Subchronle | RIC Chrounie | (mg/kg-day) Fattor Ceoncentration | Constant {B ,DRY)' {B, WET)* (Fa [{AY
CHEMICAL CASRN  [(mg/kg-day) | (mehg-dey) dsy) {mg/kg-day)l {mg/hg-day) {m’g) {mglkg) {cm/hr) {unitless) funitless) (Iuyhg) (day/hg)
High Eaplosives / ' . :
IHMX 002691-41-0 3.0E-02 1.8E+0) 4AE/OD 3.1E-08 9.8E-08
bemn
lm)x 000121824 ] 1.1E-01 1.0E-0} 3.0E-0) - 4.9E-01 1.1E-01 1.5E-08 4.8E-03
Inorganics
Aluminum .

Antimony 007440-36-0 4.0E-04 4.0E-04 LOE-0) 3.0B-01* 1.0E-02* 23E-03" 4.0£.03°
Arsenic 007440-8-2 $.0E+0) J.0E-04 3.0E-04 1.0E-0) 6.0E-03 13603 6.0F-0% 1.0E-0)
Jiaiom 007440-39-) 71.0E-02 1.0E-02 S.0E-04 V.4E-04 1.0E-03 LOE-D1* 1.0E-02°* LAE-B4 3304
llmyllium 007440-41.7 [4.3E400 $.4E+00 5.0F.03 [3.0E-0) 1.0E-03 1.9E-03 47604 2.0E-06 2.0£-04

kn!mium {Dict) 007440-43-9 |. . 6.1E+00 1.0E-0) 1.0E-03 1.5E-01 JAE-02 1L.OE-03 40604
ku!mium {Waler) 007440-43-9 §.1E+00 S.0E-O4 » . 1.0E-03 - 1.3E04 J.8E-02 1.0E-0) 40E-04°
= Kwominen it — - — Jotevsse3-t] . ] _ 108400 |1.0E400 1.0£-0) 4.0E-02* LOE-02° 1.0E-03* 9.0E-0)*
& heomium Vi 018340-29-9 4.1E+01 SOE-0)  |2.0E-02 ] - b T MOE0) - J40E-02° — - JEOE-02° - 1.0E-08°  19.0E-01°
l(.’alull .
l(.'nppu 007440-30-8 LCE-Q) 2.3E-01 6,)E-02 1.36-0) 9.05-03°
Beyenide 000037-12-§ 1.0E02 {2.0E-02 1.5E.0 $.4E+01 LAEY LAEL9 L4108
llron
f.csd 007439921 1.OE-03 3.2E-0) 8.0E-04 2.5E-04 40E04"
Mium ’
Panganese (Dict) 007419-96-3 . 14601 |14E01  [so0Eos 1.4E-03 10E-03"  |3.0E+00* 4.0E-01° 3.0E-05 S 0E-04°
leglnesc (Water) 007439-96-3 3.0E-0) 3.0E-0) S.0E-D3 1 AE-DS 1.0E-0) 3.0E+00* 4.0E-01° iAOE-OS : SO0E-04"
lMcvcury 007419-97.6 JOE-04 Y.OE-04 3.0E-04 $.6E0% 1.0E-03 1.0E+00* JO0E-O1° 4.7E-04* 1.0E-02°
hktcf 007440-02-0 2.0E-01 1.0E-02 1.0E-0) 2.0E-01 * S.0E.02* 1.6E-02" 5.2E.0)°
[Silver 007440-22-4 $OE-0) ]3.0E-0) 1.0E-03 1.0E+00* 2.0E-01* 3.0E-0S*? 31 0E.03*
Thallium
Mound Plant
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P2 (Continued)

., Inhalstion Transter Trannler
Or{ RID RID Sell te Plamt Soli 1o Plant Coeffickent § Coefficient
Chranle Oral RID lahalation Subchranic | Velstilization | Soll Ssturstlea| Permeability Uptake tiptake for Milk for Beof
Qrat SF [ tukslatlon SF | (mp/kg- | Subrhronle | RIC Chrenic | (mg/hg-day) Factor Concentration ]  Constant (8, DRY)* (0, WET ! Fa)t Fa)
CIEMICAL CASRN | (mg/kg-day)] (mp/kg-dsy) day) {mg/hg-day) | (mg/hg-dsy) (m’_ﬂtg{) {mg/g) {em/hr) {unitless) {unitless) {daylug) (dny/hg)
Vansdiuvm 007440-61-2 1.0E-03 1.0E-03 1.0E-0) 3.2E-03 1.E-0) 1.0E-0) 1IE-0)
Zinc U07440-66-6 3.0E-08 3.0E-01 1.0E-0) 1.0E+00* 40801 LOE-02 Lov-o1+
rganics
ll.l.l-‘l’rkhlormhm 00007135-6 1.7E404 1.7€-02 1LAE*DO 3.36-01 1.3E-06 1.9E-06
E-Dkktowelhme 000073-34-3 1.0E-01 1.0E+00 3.0E-O1 1L4E-0) 1. {E+0! 1. 4E+03 $.9E-03 3.6E+00 2.9E-01 4.9E-07 1.3E-06
I?_—)-Dkblomdm 000107-06-2 19.§E-02 9.1E-02 21E+04 6.7E402 1.3£-0) 3.4E+00 L4E+00 24E-07 1.6£.07
1.2-ttans-Dichioroethylene 0001 36-60-3 2.0E-02 2 0E-01 ) 2.0E+01 S €0 T4E-UX 1.60-08
1-Butanone 000078-93-3 6.0E-01 2.0E+00 1.0E+00 19€E-01 2.3F+04 9.JE+0) 1.1E-0) 1.IE+00 G IE+0 1.5F-08 4,78-08
~Hcxanone
2-Mcthyinophthslene
1-Mcthyl-2-Pentsnone 000108-10-1 3.0E-02 $.0E-01 $.0E-02 1JE-02 6.3E+404 1.0E+02 3.)E-0) 1, SE+01 LB« 4.31-08 3o
H-Methylphenol 000106-44-3 3.0€-G3 3.0E-0} 1.8E-02 3.0E+00 14801 68507 1.14:-06
Acctone 000067-64-1 1.0E-01 1.0E+00 3.7E-04 3.3JE+01 L3 16L-09 1.3E-08
Pieazenc 00007(-43-2 | 2.9E-02 29E-02 1.9E404 4.9E+02 2.1E-02 2.3E+00 S.AE-0 | OFE-06 3 M-0h
Freneoic Acid 000063-83-0 40E+00  |4.0E000 1303 326400 8 0F-01 $.E-07 1.95:-08
Inwmndicblormlhm 000075-27-4 16.2E-02 2.0E-02 2.0E-02 $.8E-03 1OE+00 4.9E.01 14508 44806
Fturyt venryd phinatate  |o00083.69-7 10601 l2.0ke00
'L‘ubon Disulfide 000073-13-0 1.0E-01 L1.0EO1 1.0E-02 1.9E-0) 2.0E+04 LIE+0) 14E-02 1.71E400 & 8501 1.96:.47 1 3806
I,‘ubou Tetrnchiovide 000036-23-3 {1.38-01 3.JE-02 7.0E-D4 7.0E-03 ) 1L.9E+04 1.0E403 2.2E-02 1.2E+00 1.9E-01 1.31.06 1.1E.03
hlomthm 000075-00-3 1.0E+01 2.9E400 1.9E+03 1.6E+02 $.0E-0) J8E+00 LAE«O 1.IE07 6.88-07
sene 000218-01-9 [1.3E-0) $.1E-0) 1.2E-02 $.5£-03 3.2€.03 10800
‘C’uwll '
lDi-wbulylpM&shlc 000084-74-2 1.0E-01 1.0E+00 1.2E-04 22E.02 3.6E-0) 3.2E-0) 1.0E-02
lu—i-;l-oﬂy!pmmlm 000117-84-0 10E-02 {10E-02 1.6E-03 t.9E-03 $9E+0I L9R02
li)ibcomochlormmm 0001 24-48-1 13.4E-02 2.0E-02 2.0E-04 3.9E-03 TAE+ 00 6.0E-01 9.8E-07 JIE-08
@immm_g_ne 000073-09-2 | 7.5E-0) 6.0E-02 §6.0E-02 1L.OE+00 8.6E-01 9.JE+0) 1.0E+0) 4.3E-0) 6.9E+D0 1.7E+00 1.6F-07 3.0C-07
Mound Plant Risk-Based Guideline Values Report - Appendix A
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P2 (Continued)

labalatios Transfer Traasfer
Oral RID RO Soll to Plaat Soll to Plaat Coeflickent | Coeflickent
Chrenle | Orsl RID fahalstion Subchronic | Velatilizatlon | Soil Saturstion ] Permeabliity Uptake Uptake for Milk for Beel
Oral SF | Inhalatlon SF | (mg/kg- | Subchronlc | RFC Chronie | (mg/kg-day) Factor Cencentrstion ] Constant (B,DRY)* (B, WET)' (Fu)! (Fo)'
CHEMICAL CASRN | (mg/kg-day) | (mg/kg-day) day) (mg/kg-day) | (mg/hg-dsy) (m’/hg) (mg/hg) (emshr) (unttless) (unitless) (day/g) (day/ug)
icthyl beazene, 1.4
Ililhyl benzene 000800-41-4 . 1.0E-01 1.0E+00 2.9E-01 2.1E+D4 4.8E-0) 71.4E-02 3.9E-01 \.3E-00 - 1 IE-08 3.3L4u8
fexane 000110-34-3 ' 6.0E-02 6.0E-00 2.0E-00 3.7E-02 6.1E40) 9.1E+01 2.4E-01 3.9E-02 3.4E-03 1.7E-04
llsophorone 000078-59-1 {9.3E-04 : 2.0E-0) 2.0E+00 4.4E-0) 1.9E+00 4.3E-01 1.4E-06 4.0E-06
BMcthyt iodide '
IN-ni!roso—dlphenylunlne 000086-30-6 |4.9E-0) 2.0E-02 6.0E-01 1.3E-01 1.1E-08 JJ4E0S
Il’cnlochlotopbcnol 000087-86-3 ]1.2E-0) 3.0E-02 3.0E-02 6.SE-01 3.0E-02 1.2E-02 71.9E-04 2.3E-0)
Phenol . 000108-93-2 ’ 6.0E-0) 6.0E-01 S.SM’ 3.6E+00 1.4E+00 2.JE-07 71.2E-07
Tetrachlorocthene 000127-18-4 1.0E-02 1.0E-01 ).7E-01 1.2E+00 ).0E-01 ).2E-06 1.0E-0%
Toluene 000108-88-3 2.0E0)  |2.0E+00 4.0E-01 1.1E-01 2.5E+04 2.3E+02 4.5E-02 1.0E+00 2.6E-01 4.JE-06 1.JE-08
Tribromomethane 000075-25-2 11.9E-03 ).9E-0) 2.0E-02 }2.0E-0I 2.6E-0) 1.6E+00 4.0E-01 2.0E-06 6.3E-06
Trichlorocthylene 000079-01-6 11.1E-02 6.0E-0) - ; , 1.9E+04 4.4E+02 1.6E-02 1.6E+00 4.1E-01 1.9E-06 6.0E-06
frichlorofluosomethane 000075-69-4 3.0E-01 7.0E-01 7.0E-01 2.0E-01 3.8E+0) 1.3JE4+02 1.7E-02 1.3JE+00 . 3.3JE-0! 2.7E-06 8.5E-06
[richlosomethane 000067-66-) |6.1E-0) S.1E:02 1.0E-02- -J1.0E02 _ 1.8E404 1.3E+0) 8.9E-0) 2.8E+00 7.0E-0) 1.4E-07 2.JE-06
Xylene 001330-20-7 2.0E+00 b 1t - - fsaEer - 13E01.  _|14eos 4.6E-03
is(2-Ethy[hexyDphthatate |000117:81-7 [1.4E-02 2.0e-02  |2.0E-02 2.JE-02 1.7E+01 4.3E+00 3.3E-08 1.0E-07 T
PASls
Acenaphthylene )
Anthracene 000120-12-7 3.0E-01  ]3.0E+00 2.2E-01 1.0E-01 2.6£-02 2.2E-04 1.1E-04
fUenzo(alanthracene 000036-33-3 11.JE-01 8.1E-0) 2.2E-02 3.6E-0) ).2E-0) 1.0E-02
Illcnm(l)pyvcne 000030-32-8 | 7.JE+00 1.2E+400 1.2E-02 ).0E-0) i 9.1E-03 2.9E-02
ll)cnm(b)ﬂuonmh&m 000203-99-2 | 2.JE-0L 1.2E+00 1.2E-02 ).0E-03 i 21E-0) 2.9E-02
rkmo(!,ll.l)peqlcne 000191-24-2 1.8E+00
Ilenzo(k)Nuoranthene 000207-08-9 |7.)E-02 6.0E-01 1.28-02 3.0E-0) 9.1£-0) 2.9E-02
ll)ibcnxll.h)mlhncene 000033-70-3 | 7.3E+00 2.7E4+00 2.2E-02 3.5E-03 J.2E-0) 1.0E-02
‘luoranthene 000206-44-0 40E-02 ]4.0E-01 - 3.6B-0) 3.7E-02 1.4E-02 6 JF-04 2.0F-0)
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P2 (Continued)

Inhsistlon Transfer Transler
Orsl RID R Sell te Piaat Soil te Plant Coellicient | Coefficlent
Chreale | Oral R(D Inhalstion Subchrenlc | Velatilization |Sell Saturation | Permeadliity Uptake Uptake for Mk for Beef
, Orsl S¥ | Inhalatlon SF| (mgfkg- | Subchroaic | RIC Chrenic § (mg/kg-dsy) Factor Ceuncentration ] Constant (B, DRY)'® (B, WET)* (Fu)'® LA
CIHEMICAL. CASRN | (mg/kg-doy) | (mg/kg-day) dsy) {mg/ug-day) | (mg/hg-dsy) {m'/hg) (mg/kg) (em/hr) (unitless) (wnitless) (dey/hg) (day/hg)
Indenof1.2,3-cd)pyrene 000193-39-3 | 7.JE-01 1.9E+00 6.8E-0) 1.7E-0) 2.3E-02 1.9€-02
ll'tmumhunc 000083-01-8 2.7E-01 1.0E-0) 2.6E-02 2.3E-04 7.26-04
) Il'ymu 000129-00-0 ).0E-02 ).0E-0l 1.2E-01 3.JE-02 8.1E-0) 1.7E-03 5.2-0)
Pestleldes/PCBs
1,.4'-DDE 000072-55-9 | ).4E-08 2,4E-01 ).3E-0) 8.7E-04, 9.6E-03 4.9E-02
1.4-DDT 000050-29-3 [1.4E-01 ).4E-01 3.0E-04 3.0E-04 4.3E-0) 1.0E-02 2.6E-0) 1.1E-02 2 8E-02
Aroclor 1248 012672-29-6 ]1.7E+00 ] 1.8E-02 4.5E-0) 4.6£-0) 1.41:-02
Aroclor 1234 011097-69-) . 2.0E-03 3.0E-03 1.2E-02 ).IE-0) 1LIE-02 3 -
Aroclor 1260 011096-82-5 |7.7£400 2.9E-0) 7.1E-04 1.1E-01 ).3E-01
fileta-HIC 000319-83-7 | 1.8E+00 1.8E+00 2.2E-0! 5.4L-02 6.3E-03 2.01-04
IDicld:in 000060-57-1 }1.6E+01 1.6E+0) 3.0E-05 |3.0E-08 1.6E-02 ).7E-01 9.2E-02 1.0E-02 7.9E-0)
ll’.ndrln Ketone :
* Al values in this column, except those tha are §, can be ref d in Strenge, D.L. snd Pcierson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Aultimedia Envir ! Pollutant A Sustem (MEPAS). Prepured for the U1 S, Deputment
of Encrygy, Pacific Northwest Laborstory.
* Value can be scferenced in National Council on Redistion P lon M (NCRP). Junuary 1989. Screening Tgchniquas for Determining Compliance with Environmental Standards. Rel of Rodi lides 1o the Atmosphere  Wcthesda, Mary land.

* Vatue can be sehi din I
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=| Hi=1 TR=10* | TR=10° | TR=10¢ | HI=1| TR=10* | TR=10® | TR=10* | HI=I
chronic subchronic
High Explosives
1IMX 1.4E+04 1.4E+04
PETN
RDX 5.8E+02 5.8E+01 5.8E+00 8.26+02 2.3E+02
iliorglnlc! : -
_Aluminum 1 ) - —
Antimony LIE+02 | 3AE+01 ) b I - - - - - -
Arsenic 8.2E+01 2.3E+01 7.3E+04 1.3JE+03 1.3E+402
Barium 1.9E+04 5.5E+03 2.2E+06 1.9E+04
Deryllivm 1.5E+01 1.SE+00 1.5E-0) 1.4C+03 3 9E+02 4.3E+05 4.3E+04 4.3E+0) 1.5E+01 1.SE+00 1.5E-01 )
Cadmium (Dict) 2.7E+02 2.7E+02 6.0E+05 6.0E+04 6.0E+03
Chromium 111 2.7E+0S 7.8E+04
Chromium V8 ° 1.4E403 1.6E+03 8.9E+04 8.9E+03 8.9E+02 X
Cobalt
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for  } GV for GVfor ]GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10"* | TR=10* | HI=I Hi=1 TR=10* | TR=10* | TR=10* | Hi=I TR=10* | TR=10* | TR=10* | HI=1
- — % - —— — —— — ———————— —— — ————————
Copper
Cyasnide $.SE+0) 1.6E+03
Iron
Lead
Lithium
Manganese (Diet) JBE+04 11E+04 2.2E+0S J.3E+04
Mercury 8.2E40) 2.3E+01 1.3E+06 8.2E+01
Nickel S.5E+0) 1.6E+0)
Silver 1.4E+03 3 9E+02
Thallium
Vanadium 1.9E+03 5.5E+02
Zinc 8.2E+(4 2JE+04
Organles

wmmeeame | 1T 1L 1T 1T T T T T T T T ]
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TABLE 1A _
| Residential - Soil Guidellne Valuess Chemicals (Units = mg/kg)
.
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for QV for av for GV for GV for GV for ayv for GV for GV for GV for
TR=10* ] TR=10"* | TR=10* | HI=I HI=1 TR=10* | TR=10* | TR=10* | HI=I TR=10* | TR=10* | TR=10* | HI=1
chronic subchronic
— — - - —— —_ — - - — —— ——— —

1.1-Dichlorocthane 2.7E+04 7.8E404 T 5.6E+00 5.6E400
1,2-Dichlorocthane 7.0E+02 71.0E+01 1.0E+00 2.0E+02 2.0E+01 2.0E400 1.6E+02 1.6E+01 1.6E+00
1,2-trans-Dichiorocthylene 5.5E+03 1.6E+04
2-Butanone 1.6E+0S 1.6E+05 . 9.3E+03 9.3E+03
2-llexanone . s -
2:Methyinaphthatene- - — - - -- - | I P T R -
1-Methyl-2-Pentanone " | 226004 |63Ev04 : | 708402 a2 T o -
1-Methylphenol 1.4E+03 | 3.9E+02
Acctone 2.7E+04 7.8C+04
lienzene 2.2E+03 2.2E+02 2.2E+0) - 4.9E+02 5.5E+01 $.5E+00 4.4E+02 4.4E+01 4.4E+00
lienzoic Acid 1.1E+06 11E+08 '
liromodichioromethane 1.0E+0) 1.0E+02 1.0E+01 5.5E+03 1.6E+03
Ituty! benzyl phthalate | 5.5E+04 1.6E+035 ) .
("arbon Disulfide 2.7E+04 7.8E+03 . 2.0E+02 2.0E+02
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1 TABLE 1A
: Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
| CHEMICAL GVfor |GVfor |GVfor |GVfor |GVior |GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* } TR=10* | TR=10* | HI=| Hi=1 TR=10* ] TR=10* | TR=10* [ Hi=1 TR=10" | TR=10* ] TR=10* | Hi=!
chronic subchronic
e e e S e o e s e e pRa————
Carbon Tetrachlaride 49E+02 ] 49BN 4.9E+00 1.9E+02 3.5E+02 YIE+D2 3.1E+01 1LIE+00 ’ 1.9E+02 1.9E+0) 1.9E+00
Chlosoethane ) 1L6E+02
Chrysene B8.3E+03 8.8E+02 8.8C+01
Cresols
1i-n-butylphthatate 2.7E+04 7.8E+04
Di-n-octylphthalote $.5E+03 1.6E+03
Dibromochloromethane 1.6E+402 7.6E+01 T.6E+00 $.5E+03 1.6E+04
Dichloromethane 8.5E+01 8.5E+02 B8.5E+01 LOE+04 4.7E+03 1.0E+03 1.0E+03
Diethyl benzene, 1.4+
tthyl benzene 2.TE+04 2.7E+04 . 4 8E-01 4.8E-0}
tlexane L6E+04 4.TE+4 9.1F+01 91540
tsophorone 6.7E4+04 6.7E40) 6.7E+02 3.5E+04 L6E+0S
Methyt iodide . ’ . “ .
N-nitroso-diphenylamine 1.JE+04 1.3E+03 13E+02

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
Final (Rev. 4) March, 1997



TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for GV for GV for GV for GV for GV for GVfor |GV for GV for av for
TR=10* | TR=10? | TR=10* | HI=I . Hi=1 TR=10* | TR=10° | TR=10* | HI=| TR=10* | TR=10* | TR=10* | HI=1 '
chronic subchronic
L —— = = —
Pentachlorophenol 5.3E+02 3.3E+01 5.3E+00 8.2E+03 23E+03 .
Phenol 1.6E+05 4.7E+04
Tetrachloroethene 2.7E+03 7.8E+03
Toluene $.5E+04 1.6E+05 2.5E+02 2.5E+02
Tribromomethane 8.1E+03 8.1E+02 8.1E+01 5.5E+03 1.6E+04 9.4C+08 94E+07 9.4E+06 8.1E+03 8.1E+02 8.1E+01
Trichlorocthylene | S.8E+03 $.8E+02 | S.8E+01 44E+02 2.7E+02 2.7E+01 4.4E+02 1.8E+02 1.8E+01 ‘
Trichlorofluoromethane B2E+04 | s5Ee04 - B F 1Y) T o e |- - e
Trichloromethane 1.OE+04 1.0E+03 1.0E+02 2.7E+03 7.8E+02 19E+02 1.9E+01 1.9E+00 1.8E+02 1.8E+01 1.8E+00
Xylene 5.5E+05 5.5E+05
bis(2-Ethylhexyl)phthalate 4.6E+03 4.6E+02 4.6E+0! 5.5E+0) 1.6F+03
PANs )
Acenaphthylene
Anthracene 8.2E+04 2.3E+05 .
Benzo(a)anthracene 8.8E+01 8.8£+00 8.8E-0t
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 1A ' .
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion fiihalation Ingestion + Inhalation
CHEMICAL GV for GV for | GV for GV for |GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=] Hi=1 TR=10* | TR=10* | TR=10* | Hi=] TR=10* | TR=10* | TR=10* | Hi=I
Benzo{a)pyrenc 8.8E+00 | 8.8E-01 | 8.8E-02
Benzo(b)fluoranthene 8.8E+01 8.8E+00 8.8E-0|
Benzo(g.h,i)perylene
Benzo(k)Nuoranthene 8.8E+02 8.8E+01 8.8E+00
Dibenz(a,h)anthracene 8.8£+00 8.8E-01 8.8E-02
Fluoranthene 1.1IE+04 J.IE+04
ndeno(},2,3-cd)pyrene 8 8E+01 8.8E+00 8.8E-Ot .
Phenanthrene
Pyrene 8.2E+0) 2.3E+04
Pesticides/PCBs
4,4-DDE 1.9E+02 1.9E+01 1.9E+00 . M
4,4-DDT 1.9E+02 1.9E+0) 1.9E+00 1.4E+02 3 9E+01 1.1E+07 LIE+06 1.1E+0S 1.9E+02 1.9E+01 1.9E+00
Aroclor 1248 8.3E+00 8.3E-01 8.3E-02
Aroclor 1254 3.5E+00 3.9E+00
Mound Plant
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TABLE 1A
Residential - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GVfor |GVfor |GVfor |GV for GV for GV for GV for | GV for GV for GV for GV for GV for
TR=10* | TR=10? | TR=10* | HI={ Hi=1 TR=10" | TR=10* | TR=10¢ | Hi=I TR=10* | TR=10* | TR=10* | HI=}
chronic subchronic ’
— —— — ————|

Aroclor 1260 8.3E+00 8.3E-01 8.3E-02
Beta-BIIC 3.5E+0I 3.5E+00 3.5E-01 : 2.0E+06 2.0E+05 2.0E+04 3.5E+0L 3.5E+00 . 3.5E-01
Dicldrin 4.0E+00 4.0E-01 4.0E-02 1.4E+01 3.9E+00 2.3E+05 2.3E+04 2.3E+03 4.0E+00 4.0E-01 4.0E-02
Endrin Ketone

Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 1B .
Residential - Soil Guideline Values: Radionuclides (Units = pCi/g)

Ingestion ’ External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE -
GV for GV for GV for GV for GV for GV for GV for GV for .GV for GV for GV for GV for
TR=10"* TR=10* | TR=10* TR=10* TR=10* TR=10* TR=10" TR=10? TR=10* TR=10* TR=10* TR=10*
Actinium-227+D 1.3JE+02 1.3JE+0) 1.3E+00 1.9E+01 1.9E+00 1.9E-01 2.6E+04 2.6E+03 2.6E+02 1.6E+01 1.6E+00 1.6E-01
Americium-241 24E+02 24E+0L 24E+00 24E+03 24E+02 24E+01 S.IE+04 5.3E+0) S.JE+02 2.2E+02 2.2E+01 2.2E+00 .
Bismuth-207 1.6E+04 1.6E+03 1.6E+02 2.0E+00 2.0E-01 2.0E-02 2.2E+08 2.2E+07 22E+06 2.0E+00 2.0E-01 2.0E-02
Cesium-1374D 2.5E+03 2.5E+02 2.5E401 5.3E+00 S.3E-01 “$.3E-02 1.1E+08 1.1E+07 1.1E+06 5.3E+00 5.JE-01 5.3E-02
Cobalt-60 4.2E+03 4.2E+02 4.2E401 LI1E+00 LIE-O1 1.1E-02 3.0E+07 3.0E+06 3.0E+05 LIE+00 1.1E-01 1.1E-02
Plutonjum-238 2.7E+02 2.7E+01 2.7E+00 5.7E+0$ S.7E+04 5.7TE+03 7.4E+04 7.4E+03 7.4E+02 2.7E+02 2.7E+01 2.7E+00
Plutonium-239 2.5E+02 2.5E+0) 2.5E+00 8.8E+03 8.8E+04 8.8E+03 7.3E+04 7.3E+03 71.3JE+02 2.5E+02 2.5E+01 2.5E+00
Plutonium-240 2.5E+02 2.5E+01 2.5E+00 S.9E+03 SI9E+04 S.9E+03 7.3E+04 71.3E403 7.3E+02 2.5E+02 2.5E+01 2.5E+00
Radium-226+D 2.7E+02 2.7E+01 2.7E+00 L6E+00 1.6E-01 1.6E-02 TAE+0S 7.4E+04- 1.4E+03 1.6E+00 1.6E-01 1.6E-02
Strontium-90+D 1.4E+0) 1.4E402 1.4E+01 2.9E+07 29E+06 2.9E+05 1.4E+03 1.4E+02 1.4E+0)
Thorium-228+D 3AE+02 3JAE+HOI 3.4E+00 1LIE+01 1.1E+00 1.1E-01 2.1E+04 2.1E+03 2.1E+02 LIE+0! 1LIE+00 1.1E-01
Thorium-230 2.1E+0) 2.1E+02 2.1E+0} 2.5E+0S 2.5E+04 2.5E+03 1.2E+05 1.2E+04 1.2E+03 2.1E4+03 2.1E+02 2.1E+01
Thorium-232 24E+03 2.4E+02 2.4E+01 S.6E+05 5.6E+04 5.6E+03 1IE+0S 1L1E+04 1.1E+03 24E+03 24E+02 24E+01
Mound Plant . Risk-Based Cleanup Guideline Vatues Report - Appendix B
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TABLE 1B
! Residential - Soil Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* TR=10"* TR=10"* TR=10* TR=10* TR=10"* TR=10* TR=10"* TR=10* TR=10*
Tritium 1.IE+06 1.1IE+03 1.IE+04 2.IE+10 2.1E+09 2.1E+08 1.1E+06 1.1E+05 LIE+04
Uranium-233 1.8E+03 1.86:402 1.8E401 3.2E+405 3.2E404 3.2E40) 1.4E+05 1.4E+04 1.4E+03 1.7E403 1.7E+02 1.7E+01
Uranium-234 1.8E+0) 1.8E+02 1.8C+01 5.2E+08 5.2E+04 $.2E+03 1.5E+05 1.5E+04 1.5E+03 1.8E+03 1.8E+02 1.8E+01
Uranium-235+D 1.7E403 1.7E+02 1.7E+01 4.2E+01 4.2E+00 4.2E-01 1.6E+05 1.6E+04 1.6E+03 4.1E+01 4.1E+00 4.1E-01
Uranium-2384D 1.3E+03 1.3E+02 1.3E+01 2.1E+02 216401 2.11:400 L.6E+0S 1.6E+04 1.6E+03 1.8E+02 1.8E401 1.8400
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
Final (Rev. 4) March, 1997



TABLE IC
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermat + Inhatation
CIHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" | TR=10* | Hi=1 TR=10* | TR=10* | TR=10* | HI=| Hi=§ TR=10* | TR=10" | TR=10* | ili=1 TR=10* | TR=10" | TR=10* | tlI=I
chronic sub-
chronic
High Explosives
1HMX 1.8E+00
I'ETN
RDX 7.7E-02 | 7.7E-03 | 7.7E-04 | 1.1E-Ol .
Inorganics
\luminum
Antimony 1.5€-02 7.8E400 | S.1E+00 1.51:-02
Arsenic t.1E-02 5.9E+400 | ).9E+00 LIE-02
arium 2.6E+00 1.4E+03 | 9.0E+02 2.6E+00
Heryllium 20E-03 ] 2.0E-04 | 2.0E-05 ! 1.8E-01 | L.IE+00 } i.1E-01 | 1.1E-02 | 9.8E+01 | 6.4E+01 2.0E-03 | 20E-04 | 20E-05 | 1.8E-01
- admivm (Water) ).8E-02 9.8£400 | 9.8E+00 1.8E-02
hromium 101 3.7E+01 20E+04 | 1.IE+04 3.6E+01
“hromium VI 1.8E-01 9.8E+0) | 2.6E+02 N 1.8E-01
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 1C
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhatation . Ingestion + Dermal + Inhalation
CUEMICAL. GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GVior | GV for
TR=10" | TR=10* | TR=10* | Hi=} TR=10"* | TR=10* | TR=10* | tit=1 =1 TR=10* | TR=10" | TR=10* | HI=1 TR=10* | TR=10"* | TR=10* | 11I=1
chronic | sub-
chronic
Cohalt
Copper
Cyanide 7.3E-01 5.2E+01 | 34E+0l 7.2€-01
Irgn
l.ead 7 7 ) -
Lithium I I T A i I SN S S S SR S —1- —— — T
Manganese (Water) 1.8E-0! 9.8E+01 | 6.4E+0! 1.8E-01
Mercury 11 E-i)Z S.9E+00 | 3.9E+00 1.1E-02
Nickel . 7.3E-01 3.9E402 | 2.6E+02 . 7.3-01
Silver 1.8E-01 9.8E+01 | 6.4E+01I 1.8E-01
Thallinm
Vanadium ‘ 2.61-01 1.4E+402 | 9.0E+01 2.6E-0)
Zine LIE+OI 5.9E+03 | 3.9E+03 1.1E+0)
Organics
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B

Final (Rev. 4) March, 1997 "



TABLE 1C

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

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GVfor | GVfor [ GVfor | GVfor | GVfor ] GVfor | GVfor | GV for GV for GVfor | GV for GV for GVfor } GVfor | GVfor | GVfor { GV for
TR=10* | TR=10* | TR=10* | HI=] TR=10* | TR=10" | TR=10* ] til=| Hi=1 TR=10* | TR=10" | TR=10* | MI=) TR=10* | TR=10* | TR=10* | HI=I
chronic sub-
chronic
1,1, 1-Trichtorocthane
1. 1-Dichlorocthane 3.7E+00 2.2E+02 | 1.4E+0) 1.7E400 1.1E+400
1,2-Dichlarocthane 9.4E-02 | 94E-03 | 9.4E-04 9.5E+00 | 9.5C-01 | 9.5E-02 3J.0E-02 | 3.0E-03 | 3.0E-04 23E-02 | 2.3E-0) | 23E-04
1,2-trans-Dichlorocthylene 7.3E-01
2-Dutanone 2.2E+01 1.1E+04 | 2.4E+04 3.3IE+00 2.9E+00
2-lexanone
2-Mcthyinaphthalene
4-Methyl-2-Pentanone 2.9E+00 4.7E+02 | 3.1E403 2.7C-01 2.4E-01
4-Methylphenol 1.8E-01 5.4E+00 § 3.6E+00 1.8E-01
Acctone J.7E+00 J4E+03 | 2.3E+04 3.6F+00
Nenzene 29E-00 | 29E-02 | 2.9E-03 7.56400 | 7.5E-001 | 7.5E-02 9.4E-02 | 94C-03 | 9.4E-04 7.1E-02 } 7.1E-03 | 7.1E-04
Denzolc Acid 1.5E+02 1.1E+04 | 7.0E+03 1.4E+02
RBromodichloromethane 1.4E-08 | 14E-02 | L4E-03 | 7.3E-01 | 1.3E+01 | 1.3E+00 | 1.3E-01 | 6.8C+01 | 4.4E+0t A 1.4E-01 1.4E-02 { 14€-03 | 7.2E-01
Butyl benzyl phthalate 7.3E+00
Mound Plant Risk-Based Cleanup Gul::li:::;e’ ;lgagl;xes Report - Appendix B
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TABLE 1C :
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal nhalation Ingestion + Dermal + Inhalation
CIIEMICAL. GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | Hi=| TR=10* ] TR=10* | TR=10* ] MI=) Hi=) TR=10* | TR=10* } TR=10* | HI=) TR=10* | TR=10" ] TR=10* | 111=)
chronic sub-
chronic
Carbon Disulfide 3.7E+00 8.2E+01 | 5.4E+01 3.3E-02 3.3E-02
Carbon Tetrachloride 6.6E-02 | 6.6C-03 | 6.6E-04 | 2.6E-02 1.6E+00 | L.6E-01 1.6E-02 | 6.2E-01 4.1E+00 | S.1E-02 | S.1E-0) | 5.1E-04 2.8E-02 | 2.8E-03 | 2.8E-04 | 2.5C-02
| Chlorocthane 3.3E+01
Chrysene $.2E+00 | 1.2E-01 1.2E-02 7.7E-01 7.7E-02 1.7E-03 4.6E-01 4.6E-02 | 4.6E-03
Cresols A - 7 ) -
Di-n-butylphthalate - - - 3.7E+00. | - - S| 1B |aeso2 | e _ _ | 3omr00
Di-n-octyiphthalate 7.3E-01
Dibromochloromethane 1.0E-01 1.0E-02 1.0E-0) | 7.3E-01 146401 | 1.4E+00 | 1.4E-01 | 1.0E+02 | 6.6E+02 1.0E-01 1.0E-02 1.0E-03 | 7.2E-0I
Dichloromethane LIE+00 | 1.1E-01 1LIE-02 | 22E+00 | 1.4E+02 | 1.4E+01 | 1.4E+00 ] 2.6E+02 | 1.7E+02 LOE+0) | 1.1E+00 | 1.1E-OI 1.1E-02 1.8E400
Dicthy! benzene, 1,4-
Ethyl benzene 3.7E+00 2.6E+01 | 2.6E+01 3.IE+00 1.6E+00
Iexane 2.2E+00 6.7E-01 S.1E-01
Isophorone 9.0E+00 | 9.0E-01 9.0E-02 | 7.3E+00 | LIE+03 ] 1.1E+02 | 1.1E+01 | 8.9E+02 | 5.8E+0) A 8.9E+00 | 8.9E-0! 8.9E-02 | 7.2E+00
Methy! iodide
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 1C

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

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CUHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" | TR=10* | MHi=| TR=10" | TR=10? } TR=10* | Hi=] Hi=1 TR=10* } TR=10° | TR=10* | Hi=} TR=10* | TR=10* | TR=10* | Hi=1
chronic sub-
chronic
N-nitroso-diphenylamine 1.7€400 | 1.7E-01 | L7E-02 4.8E+01 | 4.8E+00 | 4.8E-0t 1.7E400 | 1.7E-01 | 1.7E-02
Pentachlorophenol 7.E-02 | 7.E-03 | 7.1E-04 | 1.1E+00 | S9E-02 | 59E-03 | $.9E-04 | 9.0C-01 | 5.9C-01 3.2E-02 | 3.2E-03 | 3.2E-04 | 5.0E-01
Phenot 2.2E+01 2.1E+03 | 1.4E+0) 2.2E+01
Tetrachlorocthene 3.7E-00 5.3E-01 3.5E+00 2.2E-01
Toluene 7.3E+00 8.7E+01 | 5.7E+02 1.3E+00 1.1E+00
Tribromomethane 1.1E+00 | 1L.IE-O) LIE-02 | 7.3E-01 | 2.2E402 | 2.2E+0t | 2.2E+00 | 1.5E+02 | 9.9E+02 1.1E+00 | 1.1E-O01 1.1E-02 | 7.3E-0
Trichlorocthylene 7.7E-00 | 7.7E-02 | 7.7E-03 2.6E+01 | 2.6E+00 | 2.6E-01 4.5E-0) | 4.5E-02 } 4.5E-03 2.8E-0! | 2.8E-02 | 2.8E-03
Trichlorofluoromethane 1.1E+01 J.5E+02 ] 5.3E+02 2.3E+00 1.9E400
Trichloromethane 1.4E+00 | 1.4E-01 | 1.4E-02 | 3.7E-01 | 8.4E+0l | 84E+00 | 84E-00 | 2.2E+01 | 1.4E+0! | 3.4E-02 | 3.4E-03 | 3.4E-04 33E-02 | 3.3E-0) | ).3E-04 | 1.6F-01
Xylene 7.3E+01 '
bis(2-Ethylhexyl)phthatate 6.1E-01 | 6.1E-02 | 6.1E-03 | 7.3E-01 | 1.4E+00 | 1.4E+00 | 14E-O0F | L.7E+01 | L.IE+O1 5.8E-01 | S.8E-02 | S.8£-03
PAlls
Acensphihylene .
Anthracene 1.1IE+0L 2.6E+01 | 1.7E+02 7.7E+400
Mound Plant
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TABLE 1IC

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

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL. GV for GV for av for GV for GV for GV for GV for Qv for GV for OV for av for GV for GV for GV for | GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=| TR=10" | TR=10* | TR=10* | Hi=1 Hi=1 TR=10* | TR=10" | TR=10* | NI=} TR=10" | TR=10"* | TR=10* | Ni=1
chronic | sub-
chronic

Benzo(n)anthracenc 1.26-02 | 1.2E-03 | 1.2E-04 7.7E-03 | 7.7E-04 | 7.7E-05 4.6E-03 ] 4.6E-04 | 4.6E-05
Renzo(a)pyrene 1.2E-03 | 1.2E-04 | 1.2E-05 5.2E-04 | 5.2E-05 | 5.2C-06 3.6E-04 | 3.6E-05 | 3.6E-06
Benzo(b)fluoranthene 1.2E-02 | 1.2E-03 | 1.2E-04 5.1E-03 | 5.1E-04 | S.1E-08 J.5E-03 | 3.5E-04 | J.SE-05
Benzo(g.h,i)perylene
Denzo(k)Muoranthene o 1.2E-01 ] 1.2E-02 | 1.2E-03 1.0E-0) | 1.0E-02 | 1.0E-03 ) 5.5E-02 | 5.5E-03 | 5.5E-04
Dibenz(a:h)anthracene - 1.2E-03. | 1.2C-04 .| 1.2E-05 _ _2.3E-04 | 2.3E-05 | 23E-06 | - q N 1. | 1.9E-04 ] 1.9E-05 | 1.9E-06
Fluoranthene 1.5E+00 2.2E+00 | 1.4E+01 8.7E-01
Indeno(1,2,3-cd)pyrene 1.2E-02 | 1.2E-03 | 1.2E-04 3.3E-03 | 3.3E-04 | 3.3E-08 2.6E-03 | 2.6E-04 | 2.6E-05
Phenanthrene
Pyrene 1.1E+00 1.8E+00 | 1.2E+40! 6.8E-01
Pesticides/PCDs
4,4-DDE 2.5E-02 | 2.55-03 | 2.5E-04 5.6E-0i 5.6E-0) | 5.6E-04 1.7E-02 | L7E-03 | 1.7E-04
4,4-DDT 2.5E-02 | 2.5£-03 | 2.5E-04 | 1.8E-02 | 3.1E-02 | 3.1E-03 | 3.1E-04 | 2.3E-02 | L.SE-02 h 1.4E-02 | L.4E-03 | 1.4E-04 | 1.0E-02
Aroclor 1248 1.0E-03 | 1.IE-04 | ).IE-0S

Mound Plant
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TABLE 1C
Residential - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for Qv for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10¢ | Hi=) TR=10* | TR=10* | TR=10* | 1il=1 =1 TR=10* | TR=10* | TR=10* | Ni=| TR=10* | TR=10* | TR=10* | HI=1
chronic sub-
chronic

Aroclor 1254 7.3E-04
Aroclor 1260 1.1E-03 1LIE-04 1.IE-08
Beta-BIC 4.7E-03 | 4.7E-04 | 4.7E-05
Dieldrin $S3E-04 | 5.3E-08 | S.3E-06 | 1.8E-03 | V.8E-02 | 1.8E-03 | ).8E-04 | 6.1E-02 | 4.0E-02 $2E-04 | $.2E-05 | 5.2E-06 | 1.8E-03
Endrin Ketone

Mound Plant Guidet s R Ao B
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TABLE 1D
Residential - Groundwater Guideline Values: Radionuclides (Units = pCi/L)

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal

RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10* TR=10"* TR=10* TR=10"* TR=10* TR=10* TR=10* TR=10"* TR=10*
Actinium-2274D 7.6E+00 7.6E-01 7.6E-02
Amerlcium-241 15E+01 -~ | 1.5E400 1.5E-01
Dismuth-207 9.4E+02 945401 9.4E+00
Ceslum-1374D 1.5E+02 1.5E+01 1.5E+00
Cabalt-60 2.5E+02 2.56+01 2.5E+00
Plutonium-238 1.6E+01 1.6E+00 1.6E-01
Plutonium-239 1.5E+01 1.5E400 1.5E-01
Plutonium-240 1.5E+01 1.5E400 1.5E-01 N o
Radium-226+D 1.6E+01 1.6E+00 1.6E-01
Strontium-90+D 8.5E+01 8.5E+00 8.5E-01
Thorium-228+D 2.1E401 2.1E400 2.1E-01
Thorium-230 1.3E+02 1.JE+01 1.IE+00
Thorium-232 1.5E+02 1.5E401 1.5E+00
Mound Plant
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TABLE ID
Residential - Groundwater Guideline Values: Radionuclides (Units = pCi/L)

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

Tritium 6.7C+04 6.71C+0) 6.7C402 6.76406 6.7E40S 6.7C104 2.7E407 2.7E+06 2.7E+05 6.6E+04 6.6E+40) 6.6E+02
Uranium-233 LIE+02 | 1LIE+01 LIE100
Uranium-234 LIE+02 LIE+101 1LIE+00
Uranium-235+D 1.0E+02 1.0E+01 1.0E+00
Uranium-238+D T.7E+01 1.7E4+00 7.7E-01

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 2A
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10® | TR10* Hi=1 n=1. TR=10* | TR=10? ] TR=10° 1} HI=} TR=10* | TR=10* | TR=10* | Hi=1
Itigh Explosives
HMX S.SE10S
TN
DX 2.3E+04 23E+03 | 236402 | 3.3E+04 9.5E+03
Inorganies
:\luminum )
Antimony R 4+ - adsror | 13E003 | _ N S B
Arsenic . 336403 | 9sE+02 | 29E+06 | 29E+05 | 2.9E404 R
Harium 7.7E+05 | 2.2E+05 9.0E+07 7.7E+05
leryltium 601402 | 6.0E+01 60E+00 | S.SE+04 1.6E+04 1.8E+07 1.8E+06 1.8E+05 60E+02 | 6.0E+0I 6.0E+00
Cadmium (Dict) 1E+04 246+07 | 248406 | 2.4E+08
t“hromium TH 1.1E407 3.2E+06
“hromium VI SSE+04 | 63E+04 [ 36E+06 [ 3.6E+05 | 3.6E+04
"obalt h
Mound Plant
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TABLE 2A

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

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR10* Hi=i HI=1 TR=10* ]| TR=10* | TR=10* | Hl=1 TR=10* | TR=10* | TR=10* | Hi=I
chronic subchronic
Copper
{’yanide 2.2E+05 6.3E+04
Iron
lead )
Lithium
hanganese (Diet) 1.SE+06 4.4E+05 9.0E+06 1.3E+06
hiercury 3.3E+0) 9.5E+02 5.4E+07 3.3F+03
Hickel 2.2E+05 6.3E+04
Silver 5.5E+04 1.6L:+04
I hatlium
Vanadium 71.7E+04 2213404
/inc 13E+06 9.51:+0
Organic

1.1,1-Trichlorocthane

Mound Plant
Final (Rev. 4)
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TABLE 2A
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for -GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR10* Hi=1 Hi=1 TR=10* | TR=10"* | TR=10° | HI=] TR=10* | TR=10° | TR=10* | HI=I
chronic subchronic

1.1-Dichtoroethane LIEs06 | 325406 236402 ' 2.3E+02
1,2-Dichlorocthane 2.85+04 2.813:403 2813102 6.71:402 6.75+02 8.1E+01 6.7E+02 6.3E+02 6.3C+01

2.2E+05 6.3E+0S

1,2-trans-Dichlorocthylene
2-Butanone 6.6I:+06 6.3E+06 9.3CE+03 9.3E+03
2-llexanone ) - -

2-Mcthylnaphthalene ) i

4-Methy)-2-Pentanone N " lssevos fzseros |- - -l - - - |10es02 U A 7.0E+02

1-Mcthylphenol S.5E+04 1.6E+04

1.1E+06 328406

Acetone

Benzene 8.9F+04 8.9£+0) 8.9E+02 4.9E+02 4.9E+02 2.2E+02 4.9E+02 4.9E+02 1.8E+02

Benzoic Acid ) 441407 1.IJE+07 .

Bromodichloromethane 4.2E+04 4.2E+03 4.2E+02 2.2E+05 63104

Butyl benzyl phihatate 2.2E406 6.31406

Carbon Disulfide 1.IE+06 1.2E+05 1.7E403 " 17E+03

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
March, 1997
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TABLE 2A

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

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10* | TRIO* Hi=1 =t TR=10* | TR=10° | TR=10° | HI=] TR=10* | TR=10° | TR=10* [ HI=]
¥ oot subch
arbon Tetrachloride 2.0E+04 2.01:403 2.0E+02 7176403 221404 1.0F+03 LOE+403 1.2E+02 1.0E+03 7.6E+02 71.6E+01
Chlorocthane 1.6E+02
¢ hrysenc 351408 1.5E+04 156403
Cresols
Di-n-butylphthatate 1.1E+06 3.2E+06
Di-n-octytphthalate 226405 | 6.3E+04
hibromochloromethane JIE+04 3IE+0) 3.1E+02 2.2E405 6.3E+03
bichloromethane JAEOS 34E+04 JAE+03 6.6E+05 1.9E+0S 1.0E+03 1.0E+03
Diethy! benzene, 1,4-
| thy! benzene 1.1E+06 4.8E-01 4.8E-01
lexane 6.61405 1.9E+06 9.1E+01 9.1E+01
Ixophorone 2.7E+06 2.7E+05 2.7E+04 2.2E+06 6.JE+106
htethyl iodide
;-l-nilroso-diphcnylaminc 5.JE+0S $.IE+04 S.3E+0) "

Mound Plant
Final (Rev. 4)
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TABLE 2A
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TRIO* =1 Hi=1 TR=10* | TR=10* | TR=10* | HI=] TR=10* | TR=10* | TR=10° | Hi=)
chronic suhchronic

‘cntachlorophenol 215404 2.1E+03 2.1E+02 335408 9.5E+04

henol 666406 | 195406 e

vtrachloroethene 1L1E+0S 3213408

oluene 2.2E+06 6.3E+06 2.5E+02 2.5E+02
|ib;dmomclﬁanc “3.31:405 JIEH04 3:3E+03 ] 2.2E+405 6.3E405 3 8E+I0 3.8E+09 3.8E+08 _ {33E+05 ] 33E+04 3.3E+03
iichloroethytene | 23E+08 | 23E+04 | 2.3E+03 446402 | 445402 | 448102 7 446402 | 446402 | 446402
richlorofluoromethane 3.3E+06 228006 | I T 13E02 ) o "} 1.3E+02
richloromethane 4.2E+05 4.2E+04 4.2E+0) 1.IE+0S 3.2E+04 1.5E+03 7.6E+02 7.6E+01 1.5E+03 7.4E+02 1.4E+01

ylene 2.2E+07

1n(2-Ethythexybphthalate 1.8E+05 1.8E+04 1.8E+03 2.2E+0S 6.3E+04

Als

cenaphthylene

niiracene 3.3E+06 9.51406

cnzo(a)anthracene 1.5E+03 1. 5E+02 J.5E+01 '

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
March, 1997
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TABLE 2A

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

Ingestion Inhatation Ingestion + Inhalation
CIIEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10" | TR10* HI=1 HI=1 TR=10* | TR=10* | TR=10* | HI=1 TR=10* | TR=10* | TR=10* | Hi=1
chronic subchronic
Renzo(a)pyrene 3.5E+02 J.5E+00 3. 5E+00
Benzo(d)fluoranthene J.5E+03 3 5E+02 3.5E+0)
Benzo(g,h,i)perylene .
Benzo(k)Nuoranthene 3.SEA04 3.5E+03 3.5E+02
Dibenz(a,h)anthracene 3.5E+02 3.5E+01 3.5E+00
Fluoranthene 4.4E+05 1.JE+06
Indenof §,2,3-cd)pyrene 1.5E+0) 31.5E+02 3.SE+0I
Phenanthsene
Pyrene 3.IE+0S 9.5E+03
1,4-DDE 7.61:403 7.6E+02 7.6E+01
1,4-0DT 7.61:+03 7.61:+02 7.6L+01 5.5£40) 1.6E+0) 4.3E+08 4.3E+07 4.JE+06 7.6E+03 7.6E+02 7.6E401
Aroclor 1248 J.4E+02 14E+01 JAE+00
Aroclor 1254 226402 1.6E+02
Aroclor 1260 34E+02 3.4E+01 J4E+00 "
Mound Plant Risk-Based Cleanup GUS::S: :/;;l;es Report - Appendix B
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TABLE 2A . '
Recreational - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CIIEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR10* HIi=1 HI=1 TR=10* | TR=10° | TR=10* | Hi=1 TR=10* | TR=10* | TR=10* | HI=1
chronic subchronic

Reta-BIHC 1.4E+0) 1.4E+02 1.4E+01 8.2E+07 8.2:406 8.2E+05 1.4E+03 1.4E+02 1.4E+0
Dicldrin 161402 1.6E+0) 1.6£+00 $.5E+02 1.6E+02 9.2E+06 9.2[:+0% 9.2E+04 1.6E+02 1.6E+01 1.6E+00
Endrin Ketone

Mound Plant ’ Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 2B

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

Ingestion External Inhalation Ingestion + External + Inhalation -
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"? TR=10* TR=10"* TR=10"* TR=10* TR=10"* TR=10" TR=10* TR=10" TR=10* TR=10*
Actinfum-227+D S.1E+03 S.1E+02 S.1E+01 2.9E402 2.9E+01 29E+00 1.0E+06 1.0E+0S 1.0E+04 2.8E+02 2.8E+01 2.8E+00
Americium-241 9.8E+03 9.8E402 9.8E+01 3.8E+04 3.8E403 3.8E+02 2.1E+06 2.1E+0S 2.1E+04 7.8E+0) 7.8E+02 7.8E+01
Bismuth-207 6.3C+03 6.3L+04 6.3E+03 3.2E+01 3.2E+00 3.2E-01 8.7E+09 8.7E+08 8.7E+07 3.2E+01 3.2E+00 3.2E-01
Cesium-137+D 1.0E+03 1.0E+04 1.0E+0) 8.4E+01 8.4E+00 8.4E-01 4.3E+09 4.3E+08 4.3E+07 8.4E+01 8.4E+00 8.4E-0!
Cobalt-60 1L.7E+0S 1.7E+04 1.7E+03 1.8E+01 1.8E+00 1.8E-0! 1.2E+09 1.2E+08 1.2E+07 1.8E+01 1.8E+00 1.8E-01
Plutonium-238 1.IE+04 1.1E+03 1.1E+02 9.1E+06 9.1E+05 9.1E+04 3.0E+06 3.0E+03 J.0E+04 LIE+04 1.1E+03 1.1E+02
Plutonium-239 1.0E+04 1.0E+03 1.0E+02 1L4E+07 1.4E+06 1.4E+05 3.0E+06 3.0E+05 3.0E+04 1.0E+04 1.0E+03 1.0E+02
Plutonium-240 1.0E+04 1.0E+0} 1.0E+02 9.4E+06 9.4E+05 9.4E+04 3.0E+06 J.0E+03 3.0E+04 1.0E+04 1.0E+03 1.OE+02
Radium-226+D 1.IE+04 1.1E+03 1L1IE+02 2.6E+01 2.6E+00 2.6E-01 3.0E+07 3.0E+06 3.0E+05 2.6E+01 2.6E+00 2.6E-01
Strontium-90+D 5.7E4+04 5.7E+03 5.7E402 1.2E+09 1.2E+08 1.2E407 5.7TE+04 5.7E+03 S5.7E+02
Thorium-228+D 1.4E4+04 L4E+0) 1.4E+02 1.8E+02 1.8E+0) 1.8E+00 8.5E+05 8.5E+04 8.5E+03 1.7E+02 1L.7E+01 1.7E+00
Thorium-230 8.5E+04 8.5E+0) 8.5E+02 4.0E+06 4.0E+0S 4.0E+04 4.8E+06 4.8E+05 4.8E+04 8.2E+04 8.2E+03 8.2E+02
Thorium-232 9.8E+04 9.8E+03 9.8E+02 8.9E+06 8.9E+0S 8.9E+04 4.3E+06 4.3E+0S 4.3E+04 9.3E+04 9.5E+03 9.5E+02
Tritium 4.5E+07 4.5E+06 4.5E+0S 8.6E+11 8.6E+10 8.6E+09 4.5E+07 4.5E+06 4. SE+05
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TADLE 2B
Recreational - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation -
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10" TR=10"* TR=10"* TR=10"* TR=10" TR=10* TR=10" TR=10* TR=10*
!ranium-233 7.2E+04 7.2E+0) 7.26402 5.06+06 $.0E+05 $.0E+04 5.8E+06 5.8C+0S $.8E+04 7.0E+04 7.0E+03 7.96402
!ranium-234 7.21404 7.2E+03 71.2E+02 B.2E+06 8.2E+05 8.2E404 5.9:+06 5.9C+05 5.9E+04 T.1E+04 7.1E+03 1IE+02
Ueanium-23511) 6.81:+04 6.8E+03 681402 6.612402 6.6E+01 6.6E+00 6.JE+06 6.31:+05 6.3E+04 6.6E+02 6.6E+01 6.6E400
Hranium-23811) 5.2L:404 526403 $.2E+402 3.4E+0) 346402 34E+01 6.6E+06 6.6E+08 6.6E+04 3.1E+03 3.1E+02 3.1E+01
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TABLE 2C

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

28

Ingestion Dermal Ingestion + Dermal
CIIEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=I TR=10" } TR=10* | TR=10* | HI=I Hi=1 TR=10* | TR=10? | TR=10* { HI=I
chronic subchronic

High Explosives
1IMX 29E+03
PETN
RDX 1.3E+02 1.IE+01 1.3E+00 1.8E+02
Inorganies .
Aluminum
\ntimony 24E+01 J.7E+00 1.4E+00 3.2E+00
Arsenic 1.8E+01 2.8E+00 | 1L.1E+00 2.4E+00
Narium 4.1E+03 6.6E+02 2.5E+02 $.7E402
Beryllium 3.2E+00 3.2e-01 3.2E-02 2.9E+02 S.AE-01 S.1E-02 S.AE-03 4.76+01 1.8+01 4.4E.01 4.4E-02 4.4E-0) 4.0E+01
‘admium (Water) 2.9E+0) 4.7E+400 4.0E+00
Chromium 111 5.9E+04 9.4E+03 3.6E+03 8.1E+03
Chromium VI 29E+02 4.7E+01 7.2E401 4.0C+01
Coball

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CHEMICAL GVfor | GVfor [GVfor | GVfor | GVfor |[GVfor |[GVfor JGVfor |GVfor | GVfor | GV for GV for GV for
TR=10* | TR=10* | TR=10* | Hi=] TR=10* | TR=10" | TR=10* ljl=|. H!=Ll TR=10* | TR=10? | TR=10* | Hi=I

Copper
Cyanide 1.2E+03 2.5E+01 9.7E+00 2.4E+01
fron
!.cad
Uithium - )
Mangunesc (Water) 29E+02 476401 | 1.8E+01 4.0E+01
Mercury LEEOY | B 28E+00 | 1.IE+00 B 24E+00
Nickel 1.2E403 1.9E+02 7.2E+01 1.6E+02
Silver 29E+02 4.7E+01 1.8E+01 4.0E+01
Ihallium
Vanadium 4.1E+02 6.6E+01 2.5E+01 $.7E401
Zine 1.8F+04 2.8E+03 1.1E+03 2.4E+03
Organles

1,1, 1-Trichlorocthane

|
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TABLE 2C

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

30

Ingestion Dermal Ingestion + Dermal
CIIEMICAL. GV for GV for | GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10® | TR=10* | HI=| TR=10* | TR=10* | TR=10* | HI=1 Hi=1 TR=10* | TR=10* | TR=10* | HI=]
1,1-Dichlorocthane $.9E+0) 1L.1E+02 4.1E+02 1.0E+02
1,2-Dichlorocthanc 1.5E+02 1.5E+01 1.5E+00 4.5E+00 4.5E-01 4.5E-02 4.4E+00 4.4E-01 4.4E-02
1,2-irans-Dichlorocthylene 1.2E+03
2-Butanone 3.SE+04 5.2E+0) 6.6E+03 4.5E+03
2-llexanone
2-MethylInaphthalene
1-Mcthyl-2-Pentanone 4.7E+0) 23E+02 8.8E+02 2.2E+02
4-Methylphenol 29E+02 2.6E+00 1.0E+00 2.6E+00
Acctone 5.9E+0} 1.6E+03 6.4E+03 1.3E403
HBenzene 4.7E402 4.7E+01 4.7E+00 3.6E+00 3.6E-01 3.6E£-02 3.6E+00 3.6E-01 3.6E-02
Henzoic Acid 2.4E+05 S.IE+0) 2.0E+03 S.0E+03
iromodichloromethane 2.2E+02 2.2E+01 2.2E+00 1.2E+03 6.1E+00 6.1E-01 6.1E-02 3.2E401 1.2E+01 5.9E+00 5.9E-01 5.9E-02 3.1E+0I
. 11utyl benzyl phthatate 1.2E+04
¢arbon Disulfide 3.9E+03 3.9E+0} 1.SE+0l 3.9E+01
Mound Plant Risk-Based Cleanup Guideline Valucs Report - Appendix B
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TABLE 2C

Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Ingestion + Dermal
CIEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* { HI=] TR=10* | TR=10* | TR=10* | HI=| Hi=1 TR=10* | TR=10° | TR=10* | Hi=|
chronic subchronic

Carbon Tetrachloride LIE+02 1L1IE+0I 1LIE+ 00 4.1E+01 7.6E-01 7.6E-02 7.6E-0) 3.0E-01 1.2E+00 7.6E-01 7.6E-02 7.6E-03 3.0E-01
Chlorocihane
Chrysenc 1.9E+03 1.9E+02 1.9E+01 3.7E-01 3.7E-02 3.7E-03 3.7E-01 3.7E-02 3.7E-03
Cresols
l)i-n-l;ﬁlylphlhilalc 5.9E+03 8.1E+00 3.1E+01 8.1E+00
Di-n-octylphthalate o 1.2E+03 7 i ) :
Dibramochloramethane 1.6E+02 1.6E+01 1.6E+00 Vl .72E+0737 7 6.'i;2060 | em01 |6TE02 4.8C+01 " 7] 19E+02 - 6:4E+00- - [ 6:4E-01— ] 6.4C-02 4.6E+01 __
Dichloromethane 1.8E+03 1.8F+02 1.8E+01 3.5E+03 6.5E+01 6.5E+00 | 6.5E-01 1.2E+02 4.8E+01 6.2E+0¢ 6.2E+00 6.2E-01 1.2E+02
Dicthyl benzene, 1,4- .
Lihyl benzene 5.9C+03 1.JE+01 1.IE+01
ilexane 3.5E+03
Isophorone 14E+04 1.4F+03 1.4E+02 1.2E404 5.2E+02 5.2E+01 5.2E+00 4.3E+02 1.6E+03 5.0E+02 5.0E+01 5.0E+00 4.1E+02
Methyl iodide R
N-nitroso-diphenylamine 2.8E+03 2.8E+02 2.8E+01 2.3)E+0! 23E+00 2.3E-01 23E+01 2.3E+00 2.3E-01
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TABLE 2C

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

32

Ingestion Derma! Ingestion + Dermal
CHEMICAL GV for GV for | GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10? | TR=10* | HI=| TR=10* | TR=10" | TR=10* | HI=!| HI=1 TR=10* | TR=10* | TR=10* | Hi=|
chronic subchronic

Pentachloraphenol LIE102 1LIE+0} 1.1E+00 1.8E+0) 2.8E-02 2.8E-03 2.8E-04 4.3E-01 1.7C-01 2.8E-02 2.8E-0) 2.8E-04 4.3E-01
Phenol 3.3E+04 1.0E+03 3. 9E+02 9.9E+02
Tetrachlorocthene $.9E+02 2.5E-01 9.8E-01 2.5E.-0}
Toluene 1.2E+404 4.2E+01 1.6E+02 4.1E+01
Tribromomethane 1.7E+03 1.7E+02 L.7E40) 1.2E403 1.1E+02 1.1E+01 1.1E+00 7.2E+01 2.8E+02 1.0E+02 1.0E+01 1.0E+00 6.8E+01
Trichlorocthylene 1.)JE+0) 1.3E+02 1.3E+01 1.2E+01 1.2E+00 1.2E-01 1.2E+0! 1.2E+00 1.2E-01

i Trichlorofluoromethance 1.8E+04 1.7E402 1.5E+02 1.6E402
Trichloromethane 2.3E+03 23E+02 2.3E+01 5.9E+02 4.0E+01 4.0E+00 4.0E-01 1.1E+01 4.1E+00 4.0E+01 4.0E+00 4.0E-01 1.0E+01
Xylene 1.2E+05
bis(2-Ethylhexyl)phthalate | 9.8E+402 9.86+01 9.8E+00 1.2E40) 6.7:+00 6.7E-01 6.7E-02 8.0E+00 3.1E+00 6.6C+00 6.6-01 6.6E-02 7.9E+00
PAlls
Acenaphthylene
Anthracenc 1.8E+04 1.3E+01 4.8E+01 1.3E+01
Nenzo{a)anthracene 1.9E+01 1.9E+00 1.9E-01 1.7E-03 J.7E-04 3.7c-05 3.7E-0 3.7E-04 3.7E-05

- Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 2C
Recreational - Surface Water Guideline Values: Chemicals (Units = mg/L)
Ingestion Derma! Ingestion + Dermal
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" | TR=10* | TR=10* | Hi=1 TR=10* | TR=10* | TR=10° | Hi=1} Hi=1 TR=10* { TR=10* | TR=10* | HI=|
chronic subchronic
Benzo{a)pyrene 1.9E+00 1.9E-01 1.9E-02 2.5€-04 2.5E-05 2.5E-06 2.5E-04 2.5E-05 2.5E-06
Nenzo(b)Muoranthene 1.9E+01 LIE+00 1.9€-01 24E-03 2.4E-04 2.4E-05 24E-03 2.4E-04 2.4E-05
Benzo(g.h.i)perylene
Nenzo(k)luoranthene 1.9E+02 1.9E+01 1.9E+00 5.0E-02 5.0E-03 5.0E-04 5.0E-02 5.0E-03 5.0E-04
Dibenz(a:h)antheacene - 1.9E+00 -1.9E-01- -1.9E-02 1LIE-04 - -|-1.1E-05 - ] 1.1E-06 - - - - 1.1E-04 FIE-05 1.1E-06 -
I Fluoranthene 2.4E+03 1.0E+00 4.0E+00 1.0E+00
Indeno(1,2,3-cd)pyrene 1.9E+01 1.9E+00 1.9E-01 1.6E-03 1.6E-04 1.6E-05 1.6E-03 1.6E-04 1.6E-08
Phenanthrene
Pyrenc 1.8E+03 8.7E-01 3.3E+00 8.7E-01
Pesticides/PCRs
14-DDE 4.0E+01 4.0E+00 4.0E-01 2.7E-02 2.7E-03 2.7E-04 2.7F-02 2.7E-03 2.7E-04
4,4-DODT 4.05:+01 4.0E+00 4.01:-08 29E+01 1.5E-02 1.5E-03 1.5E-04 1.1E-02 4.2E-03 1.5E-02 1.5C-03 1.5E-04 1.1E-02
Araclor 1248 1.81E400 1.812-01 1.8£.02
Aroclor 1254 1.2E+00
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TABLE 2C

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

Ingestion Dermal Ingestion + Dermal
CHEMICAL CV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* | TR=10* | TR=10* | Hi=| TR=10* | TR=10* | TR=10* | HI=I] Hi=1 TR=10* | TR=10? | TR=10* | HI=1]
chroni subch
Aroclor 1260 1.8E+00 1.8E-01 1.8E-02
Neta-PIIC 7.6E400 1.6£-01 7.6E-02
Dieldrin 8.61:-01 8.6E-02 8.6E-03 2.9E+00 8.5E-03 8.5E-04 8.5C-05 2.9E-02 1.1E-02 8.4E-03 8.4E-04 8.4E-08 2.9E-02
Endrin Ketone
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TABLE 2D
Recreational - Surface Water Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Dermal Ingestion + Dermal
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10" TR=10* TR=10" TR=10"* TR=10% TR=10" TR=10* TR=104

Actinium-2274D 1.2E+04 1.2E403 1.2E+02

Americium-241 2.3E+04 2.3E+0) 2.3E+02

Bismuth-207 1.SE+06 LSE+0S 1.SE+04

b;slum-l]7*D 2.4E+0S 24E+04 2.4E+0)

Cobalt-60 4.1E+05 4.1E+04 4.1E403

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

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

Plutoniu;n-ZCO 24E+04 24E+03 2.4E+02

Radium-226+D 2.6E404 2.6E+03 2.6E+02

Strontium-90+D 1.4E+0$ 1.4E+04 1.4E+03

Thorium-228+D 3.JE+04 313E+03 3.3E+02

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

Thorium-232 2.3E+05 2.3E+04 2.3E+03
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TABLE 2D

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

Final (Rev. 4)

Ingestion Dermal Ingestion + Dermal
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10* TR=10"* TR=10* TR=10" TR=10"* TR=10*
Fritium 1.1IE+08 ).IE+07 LIE+06 LIE+07 1.JE+06 1.JE+0S 1.2E+07 1.2E+06 1.2E+05
Uranium-233 1.7E+0$ 1.7E+04 1.7E+03
tranium-234 1.7E+05 1.7E+04 1.7E+03
Uranium-235+D 1.6E+0S 1.6E+04 1.6E+03
Uranium-2318+D 1.2E+05 1.2E+04 1.2E+03
Mound Plant Risk-Based Cleanup Guli\:::i:l;‘c’ :lgagll;es Report - Appendix B
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TABLE 3A
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for | GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10¢ | HI=| Hi=1 TR=10" | TR=10" | TR=10* | HI=I TR=10* | TR=10* | TR=10% | HI=I]
chronic subchronic
1ligh Explosives
1IMX 6.4E+03
PETN
RDX | 2.7E402 2.7E401 2.7E+00 3.8E+02 2.3E+02
Inorganics - 7 7 i i ’ ) ) B
" Aluminum - T T ) s _ ~ I - —_ - . I
Antimony S.1E+0) 3.1E+08
Arsenic 3.8E+01 2.3E+0) 7.3E+04 7.3E+03 7.3CE+02
Barium 9.0E+03 5.5E+03 2.2E+06 8.9E+03
Deryllium 6.91:4+00 6.9E-01 6.9E-02 6.4E+02 J9E+02 4.3E+0S 4.3E+04 4.3E+03 6.9E+00 6.9E-01 6.9E-02
Cadmium (Dict) 1.3JE+02 6.0E+05 6.0E+04 6.0C+0)
Chromium 11 ' 1.JE+0S 7.8E+04
Chromium VI 6.4E+02 1.6E+03 8.9E+04 8.9E+03 8.9E+02 )
Cobalt
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 3A

Subsistence Farmer - Soil Guldelite Valies: Chemicals (Units = ihg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GVfor | GV for GV for GVfor | GVfor | GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | Hi=1 Hi=| TR=10* | TR=10* | TR=10* | HI=} TR=10* | TR=10* | TR=10* | Hi=1
chronic subchronic
Copper
Cyanide 26403 | 161403
fron
lead
L.ithium
NManganese ( Dict) 1.8E+04 LIE+04 2.2E+08 L7E+04
Mercury 3.8C+01 2.3E+40) 1.3E+06 3.8E+01
Nicke! 2.6E+03 | 1.6E+03 '
Silver 6.4E+02 3.9E+02
I'haltium
Vanadium 9.0E+02 5.5E+02
Zinc 3B8E+04 238404
Organies

1,1,1-Trichlorocthane

Mound Plant
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TABLE 3A
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
| Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for |} GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* | TR=10? | TR=10* [ HI=} Hi=1 TR=10* | TR=10* | TR=10* [ HI=I TR=10* | TR=10* | TR=10*¢ | HI=1
chronic subchronic
1,1-Dichlorocthane 136404 71.8E+04 5.6E+00 5.6F+00
1,2-Dichorocthane 33402 3.E+01 3.3E+00 206402 2.0E401 2.0E+00 ) 1.213402 1.2E+01 1.2E+00
1,2-trans-Dichlorocthylene 2.6E+03 1.6£+04
2-Jutanane 176404 1.6E+05 9.3E+03 9.3E+03
2lexanone - i
~2-Mcthylnaphthalene__ _ . o B
1-Methy)-2-Pentanone 1.OE+04 | 6.3E+04 o | 708002 T | 7.0E402™
4-Methylphenol 6.4E+02 3 9E+02
Acetone 1.JE+04 7.8E+04
ienzene 1.0E+03 1.0E+02 1.0E+01 4.9E+02 3.5E+0} 5.5E+00 - J.6E+02 3.6E+01 3.6E+00
Itenzoic Acid S.1E+0S 3.1E+08
iromodichloromethane 4.8E+02 4.8E+01 4.8E+00 2.6E+03 1.6E+03
Butyl benzyl phihalate 2.6E+04 }.6C+05
'arbon Disulfide 1.JE+04 7.8E+0) 2.0E+02 2.0E+02
Mound Plant Risk-Based Cleanup Gu;::::;: ‘Vgagh_;es Report - Appendix B
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TABLE 3A .
Subsistence Farmer - Soil Guideline Values: Chemicals (Utits = mg/kg)
Ingestion Inhalation ) Ingestion + Inhalation
CHEMICAL GV for | GV for GVfor | GVfor | GV for GV for av for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10* | TR=10* | HI=I Hi=1 TR=10* | TR=10* | TR=10¢ | Hi=1 TR=10* | TR=10* | TR=10¢ | HI=]
chrenic subchronic
— L —
( ‘arbon Tetrachioride 2.3E+02 2.3E+01 2.3E+00 9.0E+01 5.5E+02 J.IE+02 3.IE+00 3.1E+00 1.3JE+02 1.3E+01 1.3E+00
 ‘hlorocthane 1.6E+02
Chrysene 4.1E+03 4.1E+02 4.1E+01
("resols
%i-n-butylphthalate 13E+04 | 7.8E+04
yi-n-octylphthatate " 266403 | 16E40
ihromochloromethane 3.6E+02 3.6E+0) 3.6E+00 2.6E+0) 1L.6E+04
Yichloromethane 4.0E+03 4.0£+402 4.0E+01 1.7E+03 4.7E+0) ’ 1.0E+03 1.0E+03
Vv)iclhyl benzene, 1, 4-
thy) benzene 1.3E+04 4.8E-01 4.8E-01
Texane 776403 | 4.7E+04 9.1E+01 9.1E+01
sophorone JIR+M J.IE+0) 3.1E+02 2.6E+04 1.6E+05
\ethyd iodide )
N-nitroso-diphenylamine 6.1£403 6.1E+02 6.1E+01

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
Final (Rev. 4) March, 1997 o

-------------------‘_\



-

TABLE 3A
Subsistence Farmer - Soil Guitleline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GVfor | GVfor |GVfor {GVfor |GVIor |GVfor |QVfor |GVfor [GVfor |QVfor | QVfor GV for | GV for
TR=10"* | TR=10% | TR=10* | HI=] Hi=1{ TR=10* | TR=10* { TR=10* | Hi=| TR=10* | TR=10* | TR=10* | HI=I
chronic subchtonic

Pentachlorophenol 2.5E+02 2.5E+01 2.5E+00 J8E+0) 2.3E+0)
Phenol 776404 | 4.7E04
Tetrachloroethene 1.3JE+03 7.8E+03
Toluene_ i 2.6E+04 1.6E+0S 2.5E+02 2.5E+02
Tribromomethane 3.8E+0) 3.8E+02 3 BE+01 2.65*.01 1.6E+04 9.4E+08 9.4E+07 9.4E+06 - [F3.8E+03 3.8E+02 38E+01. .
Trichtoroethylene | 298403 | 278402 276401 -} - -} 44E402 . ] 276402 | 2.7E401 B 448102 | 13802 | 136401
Trichlorofluoromethane 3.8E+04 5.5E+04 1.3E+02 7.35462
Trichloromethane 49E+03 4.9E+02 4.9E+01 1.3E+03 7.8E+02 1.9E+02 1.9E+01 1.9E+00 1.8E+02 1.8E+01 1.8E+00
Xylene 2.6E+405
bis(2-Ethylhexylphthalate 2.1E+0) 2.1E+02 2.1E+01 2.6E+03 1.6E403
PAlls .
Acenaphthylene
Anthracenc 3.8E+04 2.3E+03
Renzo(a)anthracene 4.1E+0) 4.1E+00 4.1E-0
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TABLE 3A

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

Ingestion . Inhalation Ingestion + Inhalation
CHEMICAL GVfor |GVfor | GVfor |{GVfor | GVIot |GVfor [GVfor |GVfor | GVfor [GVfor } GVfor | GVfor | GVfor
TR=10* | TR=10* | TR=10* Hlél Hi=| TR=10* | TR=10* | TR=10* { HI=I TR=10* | TR=10? | TR=10* | HI=|
chronic subcitonic
—c =

Benzo(a)pyrene 4.1E+00 4.1E-0) 4.1E-02

Nenzo{b)Nuoranthene 4.1E+01 4.1E+00 4.1E-01

Benzo(g,h.i)perylene

Benzo(k)luoranthene 4.1E+02 4.1E+01 4.1E+00 '

Dibenz(a,hlanthracene 418400 | 49E-00 4.4E-02
| Fluoranthene S.IE+03 3.1E+04
| Indenn(1,2,3-cd)pyrene 41101 | 416100 | 4.1E-01 .
Phenanthrene
! Pyrene J8E+0) 2.3E+04

Pesticides/PCBs
| 4,4-DDE 8.8E+01 8 8E+00 8.8E-0!
‘ 4,4-DDT 8.81:401 8 8E+00 8.8E-01 6.4E+01 39E+0} LIE+07 LIE+06 LIE+0S 8.8E+01 8.8E+00 8.8E-01

Aroclor 1248 3.9E+00 3.9E-0) 39E-02
! Araclor 1254 2.6E+00 | 3.9E+00
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TABLE 3A .
Subsistence Farmer - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CIIEMICAL GV for | GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for. | GV for GV for
TR=10"* | TR=10?* | TR=10* | Hi=1 HI=1 TR=10* | TR=10* | TR=10* | HI=1l TR=10* |} TR=10* | TR=10* | HI=1
chronic subchronic

Aroclor 1260 39E+00 3.9c-01 3.9E-02

Neta-BUC 1.7E+0) 1.7E+00 L.7E-01 2.0E+406 2.0C+05 2.0E+04 176401 1.7E400 1.7E-01

Dieldrin 1.9E+00 1.9E-01 1.9E-02 6.4E+00 3.9E+00 2.3E+0S 2.3E+04 2.3E+03 1.9E+00 1.9E-01 1.9E-02

Lndrin Ketone

Mound Plant
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TABLE 3B

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

Ingestion Extemal Inhalation Ingestion + External + Inhalation

RADIONUCLIDE

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

TR=10" TR=10"* TR=10* TR=10" TR=10"* TR=10* TR=10" TR=10"* TR=10* TR=10" TR=10"* TR=104
Actinium-227+D 3.6E+01 3.6E+00 3.6E-01 1.9E+0) 1.9E+00 1.9E-01 2.6E+04 2.6E+03 2.6E+02 1.2E+01 1.2E400 1.2E-01
Americlum-241 6.8E+01 6.8E+00 6.8E-01 24E+03 2.4E+02 2.4C+01 5.3E+04 5.3E+03 5.JE+02 6.7E401 - 6.7E+00 6.7E-01
Dismuth-207 4.4E40) 4.4E+02 4.4E+01 2.0E+00 2.0E-01 2.0E-02 2.2E+08 2.2E+07 2.2E+06 2.0E+00 2.0E-01 2.0E-02
Cesium-1374D 1.1E+02 7.1E+01 71.1E+00 5.3E+00 -5.3JE-01 5.3E-02 1.1E+08 11E+07 1LIE+06 5.3E+00 5.JE-01 5.3E-02
Cobalt-60 1.2E+03 1.2E+02 1.2E+01 1.1E+00 1.1E-01 LI1E-02 3.0E+07 3.0E+06 3.0E+05 1.1E+00 1.1E-0! 1.1E-02
Plutonium-238 1.6E401 7.6E+00 7.6E-01 S.7JE+0S S.7TE+04 3.7E+0) 1.4E+04 7.4E+03 7.4E+02 7.6E+01 7.6E+00 7.6E-01
Plutonium-239 7.1E+01 7.1E+00 7.1E-01 8.8E+0S 8.8E+04 8.8E+03 7.3E+04 1.3E403 7.3E+02 7.1E401 71.1E+00 7.1E-01
Plutonium-240 7.1E401 7.1E+00 71.1E-0) S.9E+0S S.9E+04 $.9E+03 73E+04 7.3E403 7.3E+02 7.1E+01 T.1E+00 T.1E-01
Radium-226+D 7.6E+01 7.6E+00 7.6E-01 1.6E+00 1.6E-01 1.6€-02 7.4E+05 74E+04 7.4E+03 1.6E+00 1.6E-01 1.6E-02
Strontium-90+D 4.0E+02 4.0E+01 4.0E+00 29E+07 2.9E+06 29E+05 4.0E+02 4.0E+01 4.0E+00
Thorium-228+D 9.7E401 9.7E+00 9.7E-01 LIE+0t 1.IE+00 1.1E-01 2.1E+04 2.1E+03 2.1E+02 1.OE+01 1.0E+00 1.0E-01
Thorium-230 6.0E+02 6.0E+01 6.0E+00 2.5E+05 2.5E+04 2.5E+0) 1.2E+05 1.2E+04 1.2E+03 5.9E+02 5.9E+01 5.9E+00
Thorium-232 6.8E+02 6.8E+01 6.8E400 $.6E+05 S.6E+04 5.6E+03 1.1E+05 1.1IE+04 1.1E+03 6.8E+02 6.8E+01 6.8E+00
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‘TABLE 3B
Subsistence Farmer - Soil Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE :
GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* TR=10" TR=10"* TR=10* TR=10" TR=10* TR=10* TR=10" TR=10"? TR=10*
Tritium 3.1E+08 3.1E+04 1.1E403 2.1E+10 2.1E+09 2.1E+08 3.1E+05 3.1E+04 JIE+0)
Uranium-233 S.0E+02 S.0E401 5.01:400 3.2E+05 32E+04 3.2E+03 1.4E+05 1.4E+04 1.4E403 $.0E+02 5.0E+01 5.0E+00
Uranium-234 S.AE+02 S.1E+01 5.1E+00 5.2E+05 5.2E+04 $5.26+0) 1.SE405 1.5E+04 1.5E+03 5.0E+02 5.01:401 5.0E+00
Uranium-235+D 486402 4.8E+01 4.8E+00 4.2E+01 4.2E+00 4.2E-01 1.6E+0S 1.6E+04 1.6E+03 3.9E+01 3.9E400 3.9E-01
| Uranium-238+D 36E+02 3.6E+01 3.6E+00 2.1E402 2.1E401 2.1E+00 1.6E+05 1.6E+04 1.6E+03 1.3£+01 1.3E+00
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for Qv for GV for GV (or GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* Hi=1 TR=10* | TR=10* | TR=10* Hi=1 TR=10* TR=10"* | TR=10* | HI=1 Hi=1 TR=10* TR=10"* TR=10* Hi=t
chronic sub-
chronic

High Explosives
1IMX 1.8E+00
PETN
RDX 1.7€-02 1.7E-03 7.7E-04 1.1E-01
Inorganics
Aluminum
Antimony 1.5E-02 7.8E+00 | S.1E+00 1.5E-02
Arsenic 1.1E-02 S9E+00 | 3.9E+00 1.1E-02
Barium 2.6C+00 1.4E+03 | 9.0E+02 2.6E+00
Reryllivm 2.0F-03 2.0E-04 2.0E-08 1.8E-01 1.1E+00 1.1E-01 1.1E-02 | 9.8E+01 | 6.4E+0I 2.0E-03 2.0E-04 2.0E-05 i.BE-OI
Cadmium (Watcer) 1.8E-02 9.8E+00 1.8E6-02
Chromium It 3IE00 2.0E+04 | 1.3E+04 3.6E+01
Chromium VI 1.8E-01 N 9.8E+01 | 2.6E+02 1.8E-0)
Cobsaht

Mound Plant Risk-Based Cleanup Gu;::rl(i:r;le, ;lg;g;cs Report - Appendix B
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Final (Rev. 4)

TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10" TR=10* Hi=1 TR=10* | TR=10* | TR=10* Hi=1 TR=10" TR=10"? | TR=10* | Hl=1 Hi=1 TR=10" TR=10"* TR=10* Hi=1
. chronic sub-
chronic

Copper
Cyanide 7.3E-01 S.2E+01 | 3.4E+01 7.2E-01
Iron
Lead
Lithium - ]
Minganese (Water) - -1 - _ 1.BE-01 1 - 9.8E+01 | 6.4E+01 I.éE-OI
Mercury LIE-02 's9E+00 | 39Ev00 | - — = g2 - -
Nickel 7.3E-01 - J.9E+02 | 2.6E+02 71.3E-01
Silver 1.8E-01 9.8E+01 | 6.4E+01 1.8E-01
I'hallivm 3
Vanadium 2.6E-01 1.4E+02 | 9.0E+01 2.6E-01
Zinc 1.1E+0) 5.9E+03 | 3.9E+03 1.1E40)
Organics N
1,1,1-Trichloroethane ’ I l ' I
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CIIEMICALS GV for GV for GV for GV for GVfor | GVfor | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* ni=1 TR=10" | TR=10* | TR=10* =l TR=10* TR=10" | TR=10* | Hi=] Hi=1 TR=10" TR=10* TR=10* Hi=1
chronic sub-
chronic
1,1-Dichlorocthane 3.7E+00 1.7E+00 2.2E+402 | 1.4E+03 1.1E+00
1,2-Dichlorocthane 9.41:-02 9.4E-0) 9.4E-04 J.0E-02 | 3.0E-03 | 3.08-04 9.5E+00 9.5E-01 9.5E-02 2.3E-02 2.3E-03 2.3E-04
1,2-trans-Dichloroethylene 1.3E-01
2-Butanone 22E401 13E+00 1.1E+04 | 2.4E+04 29E+00
2-llexunone
1.Methylnaphthalenc
4-Mecihyl-2-Pentanone ) 2.9E+00 2.7E-01 4.7E+02 | 3.1E+0) 2.4E-01
1-Methylphenol 1.8E-01 S.4E+00 | 3.6E+00 1.8€-01
Acetone 3.7E400 3.4E+03 | 23E+04 3.6E+00
Henzene 29E-0! 2.9E-02 2.9E-03 94E-02 | 94E-03 | 9.4E-04 7.5E+00 7.5E-01 7.5E-02 71.1E-02 7.1E-03 7.1E-04
Ilenzoic Acid 1.56+02 L1E+04 | 7.0E+03 . 1.4E+02
lromodichloromethane 1.4E-01 1.4E-02 1.4C-03 7.3E-01 L3E+0I 1.3E+00 | 1.3E-01 6.8C+01 | 4.4E+01 1.4E-01 1.4E-02 1L4E-0) 7.2E-01
Butyl benzy! phihatate 7.3E+00 . i
*ardon Disulfide 3.7E+00 1.3E-02 8.2E+0t | SAE+OL 33E-02
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 3C

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

Ingestion Inhalation Derma) Ingestion + Inhalation + Derma)
CIIEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* =1 TR=10" | TR=t0?* | TR=10* 14=1 TR=10* TR=10* | TR=10* | 11=1 Hi=1 TR=10" TR=10"* TR=10* Hi=1
chronic sub-
chronic
Carbon Tetruchloride 6.6F-02 6.6(-03 6.6E-04 2.6E-02 5.1E-02 | 5.1E-03 ] S.1E-04 1.6E+00 1.6E-01 1.6E-02 | 6.2E-01 ! 4.1E+00 2.8E-02 2.8K-03 2.8E-04 | 2.5E-02
Chlorocthane » 3300
Chrysene 1.2E+00 1.2E-0t 1.2E-02 7.7E-01 7.7E-02 | 7.7E-0} 4.6E-01 4.6E-02 4.6E-03
Cresols i
Di-n-butylphihatate ]:7E+00 "1 178401 | 10Ev02 3.0E+00
" Di-ooctylphihatate - - Ll I | . i —
Dibromochloromeihane 1.0E-01 1.0E-02 1.0E-03 7.3E-01 1.4E+01 1.4E+00 | 1.4E-01 1.0E+02 | 6.6E+02 1.0E-01 1.0E-02 1.0E-03 7.2E-01
Dichloromethane L6100 1.1E-01 1L1E-02 2.2E+00 1.0E+0) 1.4E+02 L4E+0L | 1.4E+00 | 2.6E+02 | 1.7E+02 11E+0D 1.1E-0! 1.1E-02 1.8£+00
Dicihyl benzene, 1.4+
Ethy! benzene ).7E+00 3.3E+00 2.61:401 1.6E400
Ilexane 22400 6.7E-0) S.1E-01
fsuphorone 9.01:400 9.0E-01 9.0E-02 7.3E400 1LIE+03 1LIE+402 | LIE+01 | 8.9E+02 | 5.8E+03 8.9C+00 8.91:-01 8.9E-02 7.2E400
Methyl iodide i
N-nitroso-diphcnylamine L7E+00 1.7EE-00 1.76-02 4.8E+01 4.8E+00 | 4.8E-01 176400 LIE-01 L7E-02
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TABLE 3C
Subsistence Farmer - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV flor
TR=10* TR=10? TR=10* thi=} TR=10* | TR=10° | TR=10* Hi={ TR=10+ TR=10* | TR=10* | HI=I| Hi=1 TR=10" TR=10? TR=10* 1=l
chronic sub-
chronic
Pentachlorophenol 1.1£-02 7.1E-0 7.1E-04 1.1E+00 5.9E-02 5.9E-03 5.9E-04 9.0E-01 5.9E-01 3.2C-02 3.2G-03 3.21.04 5.0:-01
Phenol 2.2E+01 2.1E+03 | 14E+03 2.2E+01
Tetrachlorocthene 3.7€-01 S3E-0) 3.5E+00 2.2E-0)
Toluene 7.3E+00 1.3E+00 8.7E+01 | 5.7E+02 LIE+00
lribromomethane 1.1E+00 1.1IE-01 1.1E-02 7.3E-01 2.2E+02 2.2E+01 § 2.28+00 | L.SE+02 ] 9.9E+02 1.}E+00 1.1E-01 1.1E-02 2.3E-01
Trichlorocthylene 17600 71.7E-02 1.7E-0) 4.56-01 4.5E-02 4.5£-0) 2.6E+01 2.6E+00 | 2.6E-0I 2.86:-01 2.8E-02 2.8E-03
‘Frichlorofluoromethane 1.1E+0V 2.3E+00 3J.5E+402 | S.3E+02 1.9E+00
Trichloromethane 1.4E+00 1.4E-01 L4E-02 3.7:-01 3.4E-02 3.4E-03 3 4E-04 8.4E+0I B.4E+00 | 8.4E-0) 22E+01 | 1.4E+0) 3.3C-02 3.3E-03 33804 3.6E-0
Xylene 71.3E+01
bis(2-Ethylhexyl)phthatate | 6.1E-01 6.1F-02 6.1E-03 71.3E-01 1.4E+01 1.4E+00 | 1.4E-01 1LIE+01 1.1E+0) $.8E-0} 5.8C-02 5.8K.03 7.0E-01
PAHs
Acenaphthylene
Anthracene LIE+O1 - 2.6E+01 1.7E+02 71.7E+400
{ienzo(a)anthracene 1.26-02 1.2E-03 1.2E-04 1.7E.03 7.7E-04 1.7E-05 4.6E-03 4.6E-04 4.6E-05
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 3C

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

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* =1 TR=10"* | TR=10" | TR=10* =1 TR=10" TR=10" | TR=10* | Hi=I Hi=1 TR=10" TR=10* TR=10* Hi=1
chronic sub- .
chronic

Benzo(a)pyrenc 12600 1.2E-04 1.2E-05 5.2E-04 5.2E-05 5.2E-06 3.6E-04 3.6E-05 3.6E-06
Benzagb)uoranthene 1.213-02 1.2:-03 1.215-04 S.1E-03 S.1E-04 5.1E-05 - J.5E-0) 3.56-04 3.58:-05
Benzo(g h.i)perylene
Nenzo(k)Nuoranthene 1.2E-01 1.2E-02 1.2E-03 1.0E-01 1.0E-02 1.0E-03 5.5E-02 5.5E-03 5.5E-04
‘Dibenz(ohlambracene | 1.2E-03 1.2E-04 1.26-05 2.3E-04 2.3E-05 | 2.3F-06 - -] 49c04 | 1.95-05 19E06 | .
Fluoranthene. - —- : . . 1.5E+00 o . D . 2.2E+00 | 14E+01 8.7E-01
Indeno(1,2,3-cd)pyrenc 1.2E-02 1.2E-03 1.2E-04 3.3E-00 3.3E-04 3.IE-05 2.6£-03 2.6E-04 2.6I-05
Phenanthrene
Pyrene 1.1E+00 1.8E+00 | 1.2E+01 6.8E-01
Pesticides/PCBs ,
4,4'-DDE 2.5E-02 2.5E-03 2.5E-04 5.6E-02 5.6E-03 5.6E-04 1.7E-02 1.7E-03 1.7E-04
4,4-DDT 2.56-02 2.56-03 2.5E-04 1.8E-02 J.AE-02 3IE-03 JIE-04 2.3E-02 1.5E-02 1.4E-02 1.4E-0) 1.4E-04 1.0E-02
Asoclor 1248 1.1£-03 1LIE-04 LIE-08 -
Aroclor 1254 7.3E-04 .
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TABLE 3C

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

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal
CIHEMICALS GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV.for
TR=10" TR=10* TR=10* =] TR=10" ] TR=10" | TR=10* 1i=! TR=10* TR=10* | TR=10* | MHI=t Hi=1 TR=10" TR=10* TR=10* =1
chronic sub-
chronic

Aroclor 1260 LI1E-0) 1.1E-04 LIE-0S
Beta-MIC 4.76-01 4.7E-04 4.71:-05
Diceldrin S.3E-04 5.3E-05 5.3E-06 1.83E-03 1.8E-02 1.8E-03 1.8E-04 6.1E-02 4.0E-02 5.2E-04 5.2E-05 5.2E-06 1.8-03
Fndrin Kctone
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TABLE 3D
Subsistence Farmer - Groundwater Guideline Values: Radionuclides (Units = pCi/L)
Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal

RADIONUCLIDE

GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for . GV for GV for

TR=10* TR=10"? TR=10¢ TR=10" TR=10"* TR=10% TR=10* TR=10* TR=10% TR=10" TR=10" TR=10*
Actinium-227+D 7.6E+00 7.6E-01 7.6E-02
Americium-241 1.5E401 1.5E400 1.5E-01
Bismuth-210 6.5E+02 6.5E+01 6.5E+00
Cesium-137+D 1.5E+02 1.SE+01 1.5E+00
Cobali-60 2.5E402 2.5E+01 2.5E+00
Plutonium-238 - L6E+01 - -] 1.6E+00 L6E0) . |
Plutonium-239 | 1.5E+01 1.SE+00 1.5E-01 )
Plutonium-240 1.5E+01 1.5E+00 1.5E-01 r —r "t -4 -1 - -9 - o L 1
Radium-226+D 1.6E+01 1.6E+00 1.6E-01
Strontium-90+D 8.5E+01 8.5E+00 8.5E-01
Thorlum-228+D 2.1E+01 2.1E400 2.1E-01
Thorium-230 1.3E+02 13E+0! 1.3E+00
Thorium-232 1.5E+02 1.5E+01 1.5E+00
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TABLE 3D

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

Ingestion Inhalation Dermal Ingestion + Inhalation + Dermal

RADIONUCLIDE .

GV for GV for ‘GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for

TR=10"* TR=10* TR=10* TR=10* TR=10* TR=10* TR=10* TR=10"* TR=10* TR=10"* TR=10"* TR=10®
Tritium 6.7E+04 6.7E+03 6.7E+02 6.7E+06 6.7E+08 6.7E+04 2.7E+07 2.7E+06 2.7E+08 6.6C+04 6.65403 6.6E+02
Uranium-233 1.1E102 1.1E+0) LIE+00
Uranium-234 1.1£402 1.1E+0} LIE+00
tranium-235+D 1L.OE+D2 1.OE+0} 1.0E+00
Usanium-238+D 7.7E401 71.7E+00 7.7€-01
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TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef Milk
CHEMICAL GV for GVfor - | GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10"* TR=10"? TR=10* TR=10"* TR=10" TR=10* TR=10* TR=10"* TR=10* Hi=1
High Explosives
1IMX 6.80c100 3.40¢+06 2.70c¢+06
PETN
RDX 1.00c+01 1.00¢+00 1.00¢-01 1.50c+01 8.90c+03 8.90c+02 8.90c101 1.30¢+04 7.00¢+03 7.00¢+02 7.00c+01 1.00c+04
Inorganics - - - *
 Aluminum 7 *

Antimony R R 97 TR e R SRR 8.00c+03 -~ |- -- - - o | 3.20e403
Arsenic N 1.20¢+02 1.70¢+02 1.40¢+03
Barium 4.20e+03 1.80¢+05 2.20c+04
Beryllium 6.90¢+01 6.90c+00 6.90¢-01 6.30c+0) 8.10c+01 8.10¢+00 8.10¢-01 7.50c+03 8.10e+03 8.10c+02 8.10c401 7.50¢+05
Cadmium (Dict) 1.60¢+01 1.20¢+03 1.20c+02
Chromium 111 6.00¢+04 9.60c+04 2.20c+07
Chromium VI 3.00¢402 4.80c+02 1.10c405
Cobalt
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TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)

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

Copper ) .
Cyanide 8.80¢-01 3.10¢+06 2.50c+06
fron
Lead ‘
Lithium
Manganese (Diet) 2.10c+02 1.10c+04 4.50c+04
Mercury 6.00c-01 3.20¢+00 1.70c+01
Nickel 2.40c+02 1.50c+03 1.20c402
Silver 1.50e+01 1.80c+02 2.70¢+03
Thatlium
Vanadium 3.20¢+0) 3.50¢+03 2.00c+03
Zine 4.50c402 3.20¢+02 8.10c+02
Organics

pTE— I ! | | ] [ [ ] [ [ [
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TABLE 3E 4
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables ‘ Beef Milk
CHEMICAL GV for GV for GV for GV for HI=t | GV for GV for GV for GV for HI=l | GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* TR=10* TR=10" TR=10* TR=10" TR=10* TR=10* HI=1
1.1-Dichlorocthane 6.70¢+01 2.10c+06 1.60c+06
1.2-Dichloracthane 1.10e+00 1.10e-01 1.10e-02 7.30c104 7.30c+03 7.30c+02 5.80c+04 5.80c+03 5.80c+02
1,2-trans-Dichlorocthylene 2.30c+00 1.50c+06 1.20c+06
2-Rutanone 5.30c+01 5.60c+07 4.40c+07
2-flexanone . . . - o L
2-MecthyInaphthalene
4-Methyl-2-Pentanone N 1.30c+01 ) T 4.80c+06 © S | 380ce06 -~ -
4-Mcthylphenol 4.00¢+00 9.10c+04 7.20e+04
Acctone 4.50c+00 1.50¢+07 1.20¢+07
Denzene 8.30c+00 8.30¢-01 8.30¢-02 1.20¢+05 1.20¢+04 1.20¢+03 9.50¢+04 9.50¢+03 9.50¢+02
Benzoic Acid 3.00c+03 7.70¢+07 6.10¢+07"
Bromodichloromethane 4.60c+00 4.60¢-01 4.60c-02 2.40¢+01 5.00c+04 5.00¢+03 5.00c+02 2.60c+05 3.90¢104 3.90¢+03 3.90¢+02 2.10c405
Butyl benzyl phibalate
Carbon Disulfide 8.80c+01 1.70c+06 1.30¢+06
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FABLE 3E

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

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

Carhon Tetrachloride 31.70e+00 3.70c-01 3.70¢-02 1.40c+00 1.60c+04 1.60c+03 1.60c+02 6.10¢+03 1.20e+04 1.20¢+03 1.20e+02 4.80e+03
hlorocthane
Chrysene 3.40¢403 3.40c+02 3.40¢+0) 3.10¢403 3.10c+02 3.10c+01 2.50c+03 2.50c+02 2.50c+01
Cresols
1i-n-butylphthalate 1.10e+04 9.80¢+03 7.80¢+0)
Di-n-octylphthalate 6.20¢+05 1.30¢-01 1.00¢-01
hibromachloromethane 2.80c+00 2.80¢c-01 2.80¢-02 2.00c+ 4.30c+04 4.30c+03 4.30c+02 3.10¢+05 3.40c+04 3.40c403 3.40c+02 2.40ct0S
.I Yichloromethane 1.10c400 1.10¢+00 1.10¢-01 2.10ct01 1.10c+06 £.10c+0S 1.10¢404 2.00c+06 8.40c+0S 8.40¢+04 8.40c+) 1.60c+06
Dicthyl benzene, 1,4-
1thy benzene 4.10¢402 4.90c+05 3.90c+0S
Ilexane 6.10c+02 1.20c403 9.80¢+04
Isophorone 3.10c+02 3.10e+01 3.10¢+00 2.50c+02 3.20¢+06 3.20¢+08 3.20c+04 2.60e+06 2.50c+06 2.50c+0$ 2.50c+04 2.00c+06-
Methyl iodide
N-nitroso-diphenylamine 1.90¢+02 1.90¢+01 1.90¢+00 2.40c+0S 2.40c+04 2.40c+03 1.90¢+0S 1.90c+04 1.90¢+03
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 TABLE 3E }
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef . Milk
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10" TR=10"* TR=10* TR=10"* TR=10"* TR=10* TR=10"* TR=10* TR=10* Hi=1
Pentachlorophenol 9.30e+01 9.30¢+00 9.30c-01 1.40c+03 6.20c+02 6.20¢+01 6.20¢+00 9.60¢+03 4.90c+02 4.90¢+01 4.90e+00 7.60¢+03
Phenol 2.60c+02 1.70¢407 1.40c+07
Tetrachlorocthene 2.00c+01 9.00¢+04 - 7.10¢+04
Toluene 4.70¢+02 - 1.60¢+06 1.20c+06
Tribromomethane | 440401 | 4.40ct00 | 4.40c00 ~3.00¢+01 | 3.30¢+0s 3.30c+04 | 3.30e+03 - -| 220e+05 | 2.60c+08 260404 . |-2.60e+03 1.80¢+05
“Trichloroéthylene  ~~ — ] 3:10e+01 - 3.10e100 - -3.10e-01 . _}. S -] 240c+05 ] 2.40e404 | 2.40c4+03 . N 1.90¢+0S 1.90c+04 1.90¢403
Trichloroftuoromethane 5.40c+02 2.90¢+06 236:*706
Trichloromethane 7 3.20c+01 3.20c+00 | 3.20e-0 8.50¢400 6.70c+05 6.70c+04 6.70c+03 -1 1.70¢+05 5.30c+0S 5.30¢+04 5.30¢403 1.40¢405
Xylene 9.40c+03 . 8.60c+06 6.80c+06
bis(2-Ethythexyl)phthalate | 2.30¢+00 2.30¢-01 2.30¢-02 2.80¢+00 1.10c+06 1.10c+05 1.10e+04 1.30e+06 8.80c+03 8.80c+04 8.80¢+0) 1.10c406
PAlls
Acenaphthylene
Anthracene 6.90c+03 2.50c+05 2.00c+05
Benzola)anthracene 3.40¢+01 3.40¢+00 3.40¢c-01 3.20c+01 3.20e+00 3.20¢-01 2.50e+01 2.50c+00 2.50¢-01
Mound Plant - Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 3E

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

Vegetables Beef Mitk
CHEMICAL GV for GV for GV for GV forHi=t } GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for
TR=10" TR=10"* TR=10* TR=10"* TR=10* TR=10* TR=10* TR=10* TR=10* Hi=1
e e — —

Benzo(a)pyrene 6.30c+00 6.30¢-01 6.30¢-02 1.20e+00 . 1.20¢-01 1.20¢-02 9.50¢-0) 9.50¢-02 9.50¢-03
Benzo(b)uoranthene 6.30¢+01 6.30c+00 6.30¢-01 1.20¢401 1.20e+00 1.20¢-01 9.50¢+00 9.50¢-01 9.50¢-02
Benzo(g,h.i)perylene
DBenzo(k)uoranthene 6.30¢+02 6.30¢401 6.30¢+00 1.20c+02 1.20¢+01 1.20e+00 9.50¢+04 9.50¢c+00 9.50¢-01
Dibenz(n.h)anthsacene 3.40c+00 3.40¢-01 3.40¢-02 J'. 10¢+00 3.10¢c-01 3.10e-02 2.50c+00 2.50¢-0) 2.50¢-02
Fluoranthene 1.70¢+03 1.50c+04 1.20¢+04
Indeno(1,2,3-cd)pyrene 1.10e+02 1.10c+01 1.10e+00 4.60c+00 4.60¢-01 4.602-02 3.60¢+00 3.60¢-01 3.60¢-02
Phenanthrene
Pyrene. 2.20¢+03 5.20¢+03 4.10c+03
Pesticides/PCBs
4.4-DDE 4.70¢+02 4.70¢+01 4.70¢+00 1.60c+01 1.60c+00 1.60¢-01 2.10e401 2.10¢+00 2.10¢-01
4.4°-DDT 1.60c+02 1.60c+01 1.60¢+00 1.20¢+02 2.70c+01 2.70¢+00 2.70c-04 2.00e+01 1.80c+0t 1.80¢+00 1.80¢-01 1.30¢+01
Aractor 1248 4.00c+00 4.00¢-0t 4.00¢-02 2.20¢+00 2.20¢-01 2.20¢-02 1.70¢+00 1.70¢-01 1.70¢-02
Aroclor 1254 3.80e+00 4.10e-01 4.80¢-01
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TABLE 3E
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Chemicals (Units = mg/kg)
Vegetables Beef ) Milk
CHEMICAL GV for GV for GV for GV for Hi=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for
TR=10" TR=10* TR=10® TR=10" TR=10" TR=10* TR=10"* TR=10"* TR=10* Hi=1

Aroclor 1260 2.50¢+01 T 2.50e+00 2.50¢-01 1.00e-01 o 1.00c-02 1.00c-03 T 8.00c-02— 8.00¢-03 8.00¢-04
Beta-RIC 1.40c+00 1.40¢-01 1.40¢-02 2.50c+02 2.50¢+01 2.50¢+00 1.90¢+02 1.90¢+01 1.90¢400
Dicldrin 9.50¢-02 9.50¢-03 9.50¢-04 3.20¢-01 4.70¢-01 4.70¢-02 4.70¢-03 1.60¢+00 8.70¢-02 8.70¢-03 8.70¢-04 3.00c-01
Endrin Ketone

Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 3F
Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Radionuclides (Units = pCi/g)
Ingestion of Vegetables Ingestion of Beefl Ingestion of Milk

RADIONUCLIDE

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

TR=10"* TR=10* TR=10* TR=10" TR=10"* TR=10* TR=10* TR=10"* TR=10*
Actinium-227+D 24E+00 24E-01 24E-02 1.5E+00 1.5E-01 1.5€-02 S.1E+00 S.1E-01 S.1E02
Americium-241 24E+02 24E+01 24E+00 1.2E404 1.2E403 1.2E402 7.7E404 7.7E+03 7.7E+02
Bismuth-207 44E+02 44E+01 4.4E+00 3.2E+04 326403 3.2E+02 6.5E+03 6.5E+02 6.5E+01
Cesium-1374D 626401 6.2E400 6.2E-01 3.2E+01 3.2E+00 3.26-01 49E+01 4.9E+00 4.9E-01
Cobal1-60 1.4E+02 1.4E+01 14E+00 1.6E+04 1.6E403 1.6E402 S.9E+03 S.9E+02 S.9E+01
Phutonium-238 $.3E+02 S.3E+01 $.IE+00 3.0E+04 3.0E+03 3.0E+02 1.2E408 1.2E4+04 1.2E40)
Plutonium-239 496402 4.9E+01 4.9E+00 2.8E+04 2.8E+03 286402 1.IE+0S 1.1E+04 1.IE+03
Plutonium-240 4.9E+02 4.9E+01 4.9E+00 2.8E404 2.3E+0) 286402 1.1E+0$ 1.1E+04 1.1E+03
Radium-226+D 3.0E+00 3.0E-01 J.0E-02 7.9E+00 7.9E-01 7.96-02 7.8E+00 7.8E-01 7.8E02
Strontium-90+D 4.6E+00 4.6E01 4.6E-02 7.5E+00 7.5E-01 7.5E-02 6.0E400 6.0E-01 6.0E-02
Thorlum-2284D 3.6E400 3.6E-01 16E-02 2.3E+00 2.3E-01 23E-02 $.9E+00 5.9E-01 S.9E-02
Thorium-230 AAE+0) A.1E+02 4IE+0! 426404 4.2E+0) 42E402 2.1E+08 2.1E+04 21E+03
Thorium-232 A.TE+03 4.7E+02 4TEH01 48E+04 4.8E+0) 48E+02 2.4E+05 24E+04 2.4E+03
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TABLE 3F

Subsistence Farmer - Vegetable, Beef, and Milk Guideline Values for Soil: Radionuclides (Units = pCi/g)

RADIONUCLIDE

Ingestion of Vegetables

Ingestion of Beef

Ingestion of Milk

GV for
TR=10"*

GV for
TR=10*

GV for
TR=10"

GV for
TR=10*

GV for
TR=10*

GV for.
“TR=10"
—_—

GV for
TR=10*

3.7E+03 3.7E+02

GV for
TR=10*

Tritium 3.7E+04

Uranium-233 8.7E+02 8.7E+01 8.7E+00 9.5E+03 9.5E+02 9.5E+01 2.0E403 2.0E+02 ~ 2.0E+01

Uranium-234 8.8E+02 8.8E+01 8.8E+00 "9.5E+03 9.5E+02 9.5E+01 2.0E+03 2.0C+02 2.0E+01

Uranium-235+0D) _ 6.6E+02 ,6.6E+0]- 6.6E+00 ] 69E+03 6.9E4+02 _6.9E+01 _ 1.9E+03 1.9E+02 | 19E+01 .

Uranium-238+D 4.9E4+02 4.9E+01 4.9E+00 S.1E+03 S.1E+02 S.1E+0) 1.4E+03 1.4E+02 1.4E+01
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TABLE 4A
Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion : Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10* TR=10* Hi=1 TR=10"* TR=10" TR=10* Hl=} TR=10* TR=10"* TR=10* Hl=1
High Explostves
HMX 1.10e404
PETN _
RDX 2.70¢+03 2.70e+02 2.70e+01 6.40c+04
Inorganics
Aluminum
Antimony 8.50¢+01
Arsenic ' 6.40¢+01 6.006+05 6.00¢+04 6.00¢+03
Barium _ 1.50e+04 3.106+06 1.50c+04
Beryllium 7.00e+01 7.00e+00 7.00¢-01 1.10e+03 3.63¢+06 .| 3.65¢+08 3.65¢+04 ’ 7.00¢+01 7.00e+00 7.00e-01
Cadmium (Diet) _ ' 2.10e+02 $.00e+06 5.00¢+05 5.00e+04
Chromium M1 ) ) 2.10e+08
Chromium V1 1.10e+03 7.50e+05 750e404 . | 7.50e403
Cobalt
Copper
Mound Plant - Risk-Based Cleanup Gu::::;le :;agh;es Report - Appendix B
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TABLE 4A
» Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10" TR=10% Hi=1 TR=10"* TR=10* TR=10* Hl=1 TR=10* TR=10" TR=10*¢ Hl=1
“yanide 4.30e+03 '
ron
ead
ithium
. Manganese (Diet) 3.000404 3.10¢+05 2.70¢+04
Mercury 6.40¢+01 1.90e+06 | 640601
© Nickel T i 4.30e+03 - - - ~ _
Sitver 1.10e+03
Thallium
Vanadium 1.50¢+03
Zinc 6.40e+04
Organices
1,1,1-Trichloroethane
1,1-Dichloroethane 2.10c+04 7.80e+00 ' 7.80e+00
1,2-Dichloroethane 3.30¢+03 3.30¢+02 330401 1.70¢+03 1.70e+02 1.70¢+01 1.10¢+03 1.10e+02 1.10+01
Mound Plant
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TABLE 4A : '
' Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion ) Inhalation ) " Ingestion + Inhalation
CHEMICAL . |GVfor . {GVfor  |GVfor GV for { GV for GVfor GV for GV for GV for GV for GV for GV for
. TR=10"* TR=10* TR=10* Hi=1 TR=10" TR=10"* TR=10* Hi=}1 TR=10" TR=10* TR=10% Hi=1

1,2-trans-Dichlorocthylene _ 430¢+03 A : : ]
2-Butanone 1.30¢+05 9.30e+03 9.30e+03
2-Hexanone
2-Methylnephthalene
4-Methyl-2-Pentanone ' 1.70e+04 7.00e+02 7.00e+02
4-Methylphenot 1.10e+03 :
Acetone ) 2.10e+04

| Benzene 1.05e+04 1.05e+03 105402 2.45e+03 4.65¢+02 4656401 2456403 3200402 3206401

| Benzoie Acid 8.50¢+0S

| Bromodichloromethane 4.80c+03 4500402 4.20e+01 4306403

i Buty1 benzyl phthalate . 430e+04

| Cabon Disutfide 2.10e+04 2900402 ’ 2.80¢+02
Carbon Tetrachloride 230e+03 230402 2.30e+01 1.50¢+02 255¢+03 2.55e+02 2.55¢+01 ' 1.20¢+03 1.20e+02 1.20e+01
Chloroethare 1.60e+02

| Chrysene 4.10e+04 4.106+03 4.10e+02
Mound Plant
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TABLE 4A
Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for . GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* Hl=1 TR=10" TR=10" TR=10* Hi=1 TR=10* TR=10"* TR=10¢ HI=1

| Cresots

i Di-n-butylphthalate 2.10e+04
| Di-n-octylphthatete 430403

Dibremochloromethane 3.55¢+03 3.55¢+02 3.55¢+01 430e+03 -

Dichloromethane 3.95¢+04 3.95¢+03 3.9%e+02 1.30e+04 1.00¢+03 1.00¢+03

Diethyl benzene, 1,4-

Ethyl benzene 2.10+04 480001 . 4.800-01
! Hexane 1.30e+04 9.10c+01 9.10e+01
: Isophorone 3.15¢+05 315404 1.15¢+03 4300404
; Methyl fodide ) , . )
 N-nitroso-diphenylemine | 6.00e+04 6.00¢+03 6.00e+02 i ) T .

“Pentachlorophenol ~ 2506703~ | 2500402 |-2.50e+01 -6.40¢+03 - - - -

Phenol ’ 1.30e+05

Tetrachlorocthene 2.10e+03

Toluene 4.30c+04 2.50¢+02 2.50e+02
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TABLE 4A
Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingcstion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
- | TR=10"* TR=10* TR=10* Hi=1 TR=10" TR=10"* TR=10* HI=1 TR=10* TR=10* TR=10* Hi=1
Tribromomethane 3.75e+04 3.75¢403 3.75¢+02 4.30e+03 8.00¢+09 8.00¢+08 8.00e+07 3.75¢+04 3.75¢+03 3.75¢+02
Trichloroethylene 2.70e+04 2.70e+03 2.70e+02 220e+03 2.20e+03 2.25¢+02 2.20e+03 1.25¢+03 1.25¢+02
Trichlorofluoromethane ‘ 6.40c+04 7.30e+02 : 7.30e+02
Trichloromethane 4.90e+04 4.90¢+03 4.90¢+02 2.10e+03 1.55¢+03 1.55¢+02 1.55¢+01 1.55¢+03 1.55¢+02 1.55¢+01
Xylene 4.30e+05
bis(2-Ethythexyl)phthalate | 2.15¢+04 2.15¢403 2.15¢+02 4.30e+03
PAHs
Acensphthylene
Anthracene 6.40e+04
Benzo(ajanthracene  ~ | 4.10e+02 4.10e+01 4.10¢+00
Benzo(a)pyrene 4.10e+01 4.10e+00 4.10¢-01
Benzo(b)fluoranthene | 4.10e+02 4.10e+01 4.10c+00
Benzo(ghDperylene
Benzo(k)fluoranthene 4.10e+03 4.10e+02 4.10¢+01
Dibenz(a,h)anthracene 4.10e+01 4.10¢+00 4.10e-01
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|TABLE 4A
Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units = mg/kg)
Ingestion' ] Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* TR=10* TR=10* Hi=1 TR=10"* TR=10" TR=10* HI=1 TR=10" TR=10"* TR=10* Hl=1
Fluoranthene 8.50e4+03
Indeno(1,2,3<d)pyrene 4.10e+02 4.10e+01 4.10e+00
Phenanthrene
Pyrene 6.40c+03
Pesticides’PCBs
4,4-DDE 9.00e+02 9.00e+01 9.00e+00
4,4.0DT 9.00e+02 9.00¢+01 9.00e+00 1.10e+02 9.00e+07 9.00¢+06 9.00e+08" 9.00c+02 9.00e+01 9.00e+00
Aroclor 1248 3.85¢401 3.85¢+00 3.85¢-01
Aroclor 1254 4.30e+00
Aroclor 1260 3.85¢+01 3.85¢+00 3.85¢-01 ) o
Bets-BHC 1.65¢+02 1.65¢+01 1.65¢+00 1.70e+07 1.70e+06 1.70e+05 1.65¢+02 1.65¢+01 1.65¢+00
© T |Dieldis T T 7 [TE8Se+Or 1.85¢+00 ~ - | 1.88¢:01 1 110401 1:90e406 - 1.90e+05 - 1:90e+04 11830401 1:85¢+00 | 1:85e-01 --
Endrin Ketone
Mound Plant
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TABLE 4B Construction/Mound Employee - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6

Actinium-227+D 2.65¢+02 2.65¢+01 2.65¢+00 1.65¢+02 1.65¢+01 1.65¢+00 2.20e4+05 2.20e+04 2.20e+03 1.00 e+02 1.00 e+01 1.00 ¢+00
Americium-241 5.00c+02 5.00¢+01 5.00e+00 2.10e+04 2.10e+03 2.10e+02 4.45¢+05 4.45¢+04 4.45¢4+03 4.45¢+02 4.95¢+01 4.95 e+00
Bismuth-207 3.30e+04 3.30e+03 3.30e402 1.75¢+01 1.75¢+00 1.75¢-01 1.80e+09 1.80e+08 1.802+07 1.75¢+01 1.75e+00 1.75 e-01'
Cesium-137+D 5.50c+03 5.50e+02 5.50e+01 4.65¢+01 4.65¢+00 4.65¢-01 9.00e+08 9.00e+07 9.00 e+06 4.60c+01 4.60c+00 4.6 ¢-01
Cobalt-60 9.00e+03 9.00 e+02 9.00 e+01 10.00¢+00 1.00e+00 1.00¢-01 2.50¢+08 2.50e+07 2.50 e+06 1.00 e+01 1.00e+00 1.00 e-0t
Plutonjum-238 5.50e+02 5.50e+01 5.50 e+00 5.00e+06 5.00 e+05 5.00 c+04 6.50e+05 6.50 e+04 6.50 e+03 5.50¢+02 5.50 e+01 5.50 e+00
Plutonium-239 5.50e+02 5.50 e+01 5.50 e+00 7.50e+06 7.50 e+05 7.50 e+04 6.00e+0S 6.00 c+04 6.00 e+03 5.50 e+02 5.50 e+01 5.50 e+00
Plutonium-240 5.50e+02 5.50 e+01 5.50 c+00 5.00¢+06 5.00 e+05 5.00 e+04 6.00¢+05 6.00 e+04 6.00 e+03 5.50 e+02 5.50 e+01 5.50 e+00
Radium-226+D 5.50 e+02 5.50 e+01 5.50 400 1.45¢+01 1.45¢+00 1.45¢-01 6.00c+06 6.00e+05 6.00 e+04 1.40e+01 1.40¢+00 1.40 e-01
Strontium-90+D 3.00e+03 3.00 401 3.00 e+00 2.45¢+08 245 407 2.45 406 3.00 e+02 3.00 401 3.00 e+00
Thorium-228+D 7.00e+02 7.00 e+01 7.00 e+00 10.00¢+0! 10.00 ¢+00 1.00e+00 1.75¢+05 1.75¢+04 1.75 e+03 8.50e+01 8.50 e+-00 8.50 01
Thorium-230 4.45¢+03 4.45¢+02 4.45¢+01 2.20¢+06 2.20 e+05 2.20 e+04 10.00e+05 10.00 e+04 10.00 e+03 4.40e+03 4.40¢+02 4.40 401
Thorium-232 5.00c+03 5.00 e+02 5.00 c+01 4.95¢+06 4.95 e+05 4.95 e+04 9.00e+05 9.00 c+04 9.00 ¢+03 5.00e+03 5.00 e+02 5.00 e+01
Tritium 2.35¢+06 2.35 405 235 ¢+04 1.80e+11 1.80e+10 1.80 e+09 2.35¢+06 2.35 405 2.35e+4
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TABLE 4B Construction/Mound Employee - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Final (Rev. 4)

Risk-Based Cleanup Guideline Values Report - Appendix B

March, 1997

Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6 TR=10-4 TR=10-5 TR=10-6
Uranium-233 3.70e+03 3.70c+02 3.70 e401 2.75¢+06 2.75 e+03 275 e+04 1.20e+06 1.20 e+05 1.20 e+04 3.70e+03 3.70 e+02 3.70 401
Uranjum-234 3.75¢4+03 3.75 e+02 J.‘B e+01 4.55¢+06 4.55 403 4.55c+04 V1 1206406 1.20 ¢403 120 e+04 3.75e+03 3.75 402 3.75 401
Uranium-235+D 3.55¢+03 31.55 402 3.55e4+01 3.65¢+02 3.65 e+01 3.65¢+00 1.30e4+06 1.30 408 1.30 e+04 3.35¢+02 3.35¢+01 3.35 e+00
Uranium-2384D 2.70e+03 2.70 e+02 2.70 e+01 1.85¢+03 1.85 e+02 1.83 e+01 1.40e+06 1.40 e+05 1.40 e+04 1.10e+03 1.10 e+02 1.10 e+01
Mound Plant



ABLE 4
' ¢ Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhatation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10* =1 | TR=10* | TR=10° | TR=10° =1 TR=10* | TR=10* | TR=10° =1 TR=10* | TR=10* | TR=10% =1
High Explosives
HMX 5.1E+00
= }
RDX 2.6E-01 26802 | 26803 | 3.1B01
Inorganics
Aluminum
Antimony 4.1E02 1.3B+01 4.1E02
Arsenic 3.1E02 9.5E+00 ’ 3.1B02
Barium 7.2E+00 2.2E+03 7.1E+00
Beryllivm 67803 | 6mo4 | 67805 | si1Bm | 21E+00 | 21E01 | 21E02 | L6E+02 66803 | 66E04 66E05 | S.IE0]
Cadmium (Water) S.1E-02 1.6E+01 5.1E-02
Chromium I 1.0B+02 32E+04 1.0B+02
Chromium VI S.1E01 1.6E+02 S.1B-01
Cobelt
Copper
::;n:;la;t Risk -Based Guideline Values Report
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TABL ) -
mac Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dgmmal + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10° =1 | TR=10* | TR=10® | TR=10° =1 TR=10* | TR=10° | TR=10* =1 TR=10* | TR=10° | TR=10° | HI=1

Cyanide 2.0B+00 8.4E+01 2.0E+00

fron

= }

Lithium

Manganese (Water) 5.1E01 168402 5.1E01

Mercury ' 3.1E-02 9.5E+00 3.1E02

Nickel 2.0E+00 6.3E+02 2.0E+00

Silver 51801 1.6E+02 S.1E01

Thallium

P — 1 72801 | R 228402 P N Y S e 71E01
lzme ol ) 3.1E+01 9.5E+03 ' 31Ev01

Organics - - - = o - o R N

1,1,1-Trichloroethane

1,1-Dichloroethane 1.0E+01 3.5E402 21E+02 9.5E+00

1,2-Dichlorocthane 31801 | 3102 | 31E03 188401 | 1.8B+00 | 1.8E-01 45E400 | 45B01 | 4sE02 29801 | 2902 2.9E03
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TABLE 4 .
¢ Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal  Inhalation Ingestion + Dérmal + Inhalation
CHEMICAL GVfor | GVfor | GVfor | GVfor | GVfor | GVfor | GVfor [ GVfor | GVfor | GVfor | GVfor | GVfor | GVfor | GV for GVfor | GV for
TR=10* | TR=10® | TR=10° =1 | TR=10* | TR=10° | TR=10* =1 TR=10* | TR=10° | TR=10* =1 TR=10* | TR=10° | TR=10* =1
1,2-trans-Dichloroethylene 2.0E+00 7
2-Butanone 6.1E+01 1.7B+04 42E+02 ' $.3E+01
2-Hexanone . 2
2-Methyinaphthalene
4-Methyl-2-Pentanone 8.2E4+00 7.6E+02 3.4E+01 6.5E+00
4-Methylphenol i 5.1E-01 8.8E+00 4.8E-01
Acetone 1.0E+01 5.5E+03 1.0E+01
Benzene 9.9E-01 9.9E-02 9.9E-03 Q.OE-I-OO 4.0E-01 4.0E-02 1.4E+01 1.4E+00 8.0E-03 7.501 7.5E-02 1.5E-03
Benzoic Acid 4.1E+02 1.7B+04 4.0E+02
Bromodichloromethane 4.6E01 4.6E02 4.6E03 20E+00 | 2.5E+01 2.5E+00 2.5E-01 1.1E+02 4.5E-01 4.5E-02 4.5E-03 2.0E+00
Buty! benzy! phthalate 2.0E+01
Carboa Disulfide 1.0E+01 1.8E+00 4.2E+00 1.1E4+00
Carbon Tetrachloride 22801 | 22802 | 22803 | 72802 | 26E+00 | 26E01 | 26802 | 1.7B01 | 78E+00 | 78200 | 78B02 20E01 | 20B02 20803 | S.1E02
Chloroethane . 4.2E+03
Chrysene 39E+00 | 39E01 | 39E02 7.3E01 73802 | 74E03 : 63E01 | 6302 6.38-03
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TABLE 4
¢ Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dgrmal + Inhalation
CHEMICAL GVfor | GVfor | GVfor GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10® | TR=10* =1 | TR=10* | TR=10" | TR=10* =1 TR=10* | TR=10° | TR=10* =1 TR=10* | TR=10° | TR=10¢ | HI=1
Cresols
Di-n-butylphthalate 1.0E+01 6.8E+00 4.1E+00
Di-n-octylphthalate 2.0E+00 N
Dibromochloromethane 34E01 | 34802 | 34803 | 20E+00 | 27E+01 | 27B+00 | 2.7B01 1.6E+02 34E-01 34E® 34E03 | 2.0E+00
Dichloromethane 38E+00 | 38801 | 38B02 | 6.1E+00 | 2.6E+02 | 26B+01 | 26E+00 | 42B+02 13E403 | 38E+00 | 38E-01 38E02 | .6.0B+00
Diethyl benzene, 1,4-
Ethyl benzene 1.0E+01 7.5E-01 4.2E+02 6.9E-01
Hexane 6.1E+00 8.4E+0] 5.7TE+00
Isophorone 30E+01 | 30E+00 | 30B01 | 20E+01 | 2.1E+03 | 2.1B+02 | 2.1E+01 | 1.4E+03 30E+01 | 3.0E+00 3.0E01 2.0E+01
Methyl iodide o i i
“Nenitroso-diphenylamine | S8E+00 - | S8BO1  [-58B02 —[-- - [ SGE+0L | S6B+00_ | S6EOI | _ i o i _ | s3Es01 [ s3EO01 | 53E02
Pentachlorophenol 24B01 | 24B02 | 24B03 | 3.1E+00 | 44E02 44803 | 44804 | 11EO1 44802 | 44E-03 B0t | LiED
Phenol 6.1E+01 " 3.4E+03 6.0E+01
Tetrachiorocthene 1.0E+00 1L3E0] 1.2E01
Toluene 2.0B401 1.7E+00 1.7E+02 1.5E+00
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TABLE 4C
Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)

Ingestion Dermal Inhalation Ingestion + Dérmal + Inhalation
CHEMICAL GVfor | GVfor | GVfor | GVfor | GV for GVfor { GVfor GV for GV for GV for GV for GV for GVfor | GV for GV for GV for
TR=10* | TR=10" | TR=10* =1 | TR=10* | TR=10° | TR=10° =1 TR=10* | TR=10"* | TR=10* =1 TR=10* | TR=10° | TR=10* =1
Tribromomethane 36E+00 | 3.6B01 3.6E02 20E+00 | 4.3E+02 43401 | 43B+00 | 24E+02 3.6E+00 | 3.6E01 3.6E02 2.0E+00
Trichloroethylene 26E+00 | 2.6E01 26E-02 V 3.5E+00 3.5E-01 3.5E-02 6.9E+01 6.9E+00 | 6.9E-01 15E+00 | 1.5E-01 1.5E-02
Trichloroffucromethane | e+ 11E+02 2.9E+02 N 2.2B401
]
Trichloromethane 47E+00 | 4.7E01 4.7E02 1.0E+00 | 1.6E+02 1.6E+01 L6E+00 | 3.5E+01 S.1E+00 | 5.1E01 5.1B02 24B+00 | 2.4B01 2.4E-02 9.9E01
Xylene 2.0E+02
bis(2-Bthylhexyl)phthalate | 2.0E+00 | 2.0E-01 2.0E-02 20E+00 | 3.1E+00 3.1B-01 3.1E-02 6.2E01 128400 | 12E01 12E02 4.TE01
PAHs
Acenaphthylene
Asthracene 3.1E+01 4.2E+01 : 1.8E401
Benzo(a)anthracene 39802 3.9E03 3.9E-04 7.4E03 74E-04 7.4E-05 6.3E03 6.38-04 6.3E05
Benzo(a)pyrene 3.9E-03 3.9E04 3.9E-05 4.4E-04 44E05 44806 ' 3.9E04 3.9E05 3.9E06
Benzo(b)fluoranthene 3.9802 3.9E-03 3.9E-04 4.3E-03 43E04 43E05 3.9E03 3.9E-04 3.9E05
Benzo(g.h,i)perylene
Benzo(k)fluoranthene 3.9E-01 3.9E-02 3.9E-03 2.0E01 20E-02 20E03 1.3E01 1.3E-02 1.3E03
Dibenz(a,h)anthracene 3.9E-03 3.9E-04 39805 1.6E-04 1.6E05 1.6E-06 1.5E-04 1.5E-05 1.5E06
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TABLE 4C
Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dérmal + Inhalation
CHEMICAL GV for GV for GV for GVfor | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10® | TR=10% | HI=1 | TR=10* | TR=10° | TR=10° =1 TR=10* | TR=10" | TR=10" =1 TR=10* | TR=10" | TR=10°¢ =1
Fluorenthene ; 4.1B+00 42801 1.8E.01
Indeno(1,2,3-cd)pyrene 39802 | 39E03 | 3ISEM4 23603 23804 | 23805 22803 | 22804 22808
Phenanthrene N
Pyrene 3.1E+00 2.9E400 ’ 1.SE+00
Mound Plant Risk -Based Guideline Values Report
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TABLE 4C
' Construction/Mound Employee - Groundwater Guideline Values: Chemicals (Units = mg/L)
Ingestion Dermal Inhalation Ingestion + Dermal + Inhalation
CHEMICAL GV for GV for GV for GV for | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10* | TR=10° | TR=10° =t | TR=10* { TR=10" | TR=10° =1 TR=10* | TR=10° | TR=10* =1 TR=10* | TR=10* | TR=10* | Hi=1

Pesticides/PCBs
44-DDE 84802 | 84E03 | 84E04 29802 | 29E03 | 2.98-04 22802 | 22803 22E04
44-DDT 84802 | 84803 | 84B04 | sap02 | 12802 | 12B03 | 12B04 | 15E03 LIE02 | 11503 LIE04 | 1.5E-03
Aroclor 1248 37803 | 37804 | 37BOS
Aroclor 1254 2.0E-03
Aroclor 1260 1703 | 37B04 [ 3.7B05
Beta-BHC 16802 | 16E03 | 1.6B-04
Dieldrin 18603 | 18804 | 18805 | S.1E403 | 60E0) | 60804 | 6.0B05 | 3.4B-03 14803 | 1.4B-04 14E05 | 2.1E-03
Endrin Ketone
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TABLE 4D
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TABLE 4D
Construction/Mound Employee -- Groundwater Guideline Values: Radionuclides (Units = pCi/L)
Ingestion inahalation Dermal Ingestion + Inhalation + Dermal ’
GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR= |GV for TR=
RADIONUCLIDE] 1.00E-04] 1.00E-05| 1.00E-06j 1.00E-04] 1.00E-05| 1.00E-06] 1.00E-04| 1.00E-05| 1.00E-06] 1.00E-04] 1.00E-05] 1.00E-06
Actinium-227+D 1.3E+02 1.3E+01 1.3E+00
Americium-241 2.4E+02| 2.4E+01 2.4E+00
Bismuth-207 1.6E+04 1.6E+03 1.6E+02
Ceslum-1374D 2.5E+03 2.5E+02 2.5E+01
f{Cobalt-60 4.2E+03 4.2E+02 4.2E+01
||Plutonium-238 2.7E+02] 2.7E+01 2.7E+00
"Plutonium-239 2.5E+02 2.5E+01 2.5E+00
"Plutonium-240 2.5E+02 2.5E+01 2.5E+00
| Radium-226+D 2.7E+02 2.7E+01 2.7E+00
Strontium-90+D 1.4E+03 1.4E+402 1.4E+401
Thorium-228+D 3.5E+02] 3.5E+01 3.5E+00
Thorium-230 2.1E+03 2.1E+02 2.1E+01
Thorium-232 2.4E+403 2.4E+02 2.4E+01
Tritium 1.1E+06 1.1E+05 1.1E+04 1.2E+08 1.2E+407 1.2E+06 2.3E+08 2.3E+407 2.3E+06 1.1E+06 1.1E+05 1.1E+04
Uranium-233 1.8E+03 1.8E+02 1.8E+01
Uranium-234 1.8E+03 1.8E+02 1.8E+01
lUranium-235+D 1.7E+03 1.7E402 1.7E+01
"Uranium-238+D 1.3E+03 1.3E+02 1.3E+01
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TABLE 5A
: Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion ‘ Inhalation Ingestion + Inhafation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* Hi=1 TR=10" TR=10"* TR=10* HI=1 TR=10* TR=10"* TR=10*" HI=1
High Explosives
HMX 1.0E+05
PETN
RDX $.2E+03 5.2E+02 5.2E+01 6.1E+03
lno(glnlcs T - - - - - - - - B
Aluminum
Antimony 826402 - ) ; - - -
Arsenic 6.1E+02 _ | L.2E+0S 1.2E+04 1.2E+0)
Barium 1.4E+05 J.IE+06 1.4E+05
Beryllium 1.JE+02 1.JE+0I 1.3E+00 1.0E+04 7.3E+05 7.3E+04 13E+03 1.3E+02 1.3E+01 1.3E+00
Cadmium (Diet) 2.0E+03 1.0E+06 1.0E+05 1.0E+04
Chromium [} 2.0E+06
Chromium VI 1.0E+04 1.5E+0S 1.SE+04 1.5E+03
Cobgh
Copper "
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TABLE SA
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhatation ) Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10"* TR=10* Hi=1 TR=10" TR=10"* TR=10* Hi=1 TR=10"* TR=10"* TR=10* HI=1
— e —— T ——
Cyanide 4.9E404
Iron
Lead
Lithium
Manganese (Diet) 2.9E+05 3.1E+05 1.SE+05
Mercury 6.1E+02 1.9E+06 6.1E+02
Nickel 4.1E+04
Silver 1.0E+04
Thallium
Vanadium 1.4E+04
Zinc 6.1E+0S
Organics
1,1,1-Trichlorocthane
1,1-Dichlorocthane 2.0E+05 7.8E+00 7.86400
1,2-Dichloroethane 6.3E+0) 6.3E+402 6.3E+0) 3 AE+02 3. 4E+01 J.4E+00 3.2E+02 3.2E+01 3.2E+00

Mound Plant Guideline Values Report - Appendix B
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation )
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10* TR=10* HI; TR=10" TR=10" TR=10* Hi=1 TR=10" TR=10* TR=10* Hi=1

1,2-trans-Dichlorocthylene 4.1E4+04
2-Butanone 1.2E+06 9.3E+03 9.JE+03
2-Hexanone
2-Mcthylnaphthatene
4-Mcthyl-2-Pentanone ™~ | o R - - ] 16E+05. . } _ . -] 10E+02 7.0E402
4-Mcthylphenol o o N . 1.OE+04 ‘ B
Acctone 2.0E+03 . o B ) N - - -
Benzene 2.0E+04 2.0E+03 2.0E+02 4.9E+02 9.3E+01 9.3E+00 4.9E+02 8.9E+01 8.9E+00
Benzoic Acid 8.2E+06
Bromodichloromethane 9.2E+03 9.2E+02 9.2E+01 4.1C+04
Butyl benzyl phthalate 4.1E+05
Carbon Disulfide : 2.0E+08 29E+02 285402
Carbon Tetrachloride 4.4E+03 4.4E+02 4.4E+0) 1.4E+03 5.1E+02 S.1E+01 5.1E+00 4.6E+02 4.6E+01 4.6E+00
Chlorocthane ' 1.6E402
Chrysene 7.8E+04 71.8E+03 7.8E+02 -
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation _
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
) TR=10" TR=10? TR=10* Hi=1 TR=10"* TR=10"* TR=10* Hi=1 TR=10* _lElO" TR=10* Hi=1
mmm — T —— —
Cresols
Di-n-butylphthalate ' 2.0E+0S
Di-n-octylphthalate 4.1E+04
Dibromochioromethane 6.8E+03 6.8E+02 6.8E+01 4.1E+04
Dichloromethane 7.6E+404 7.6E+03 7.6E402 1.2E405 1.0E+03 1.0:403
Dicthyl benzene, 1,4-
Ethyl benzene 2.0E+03 4.8E-0] 4.8E-01
tlexane 1.2E+08 9.1E+01 9.1E+01
Isophorone 6.0E+0S 6.0E+04 6.0E+03 4.1E+05
Methyl iodide
N-nitroso-diphenylamine 1.2L405 1.26+04 1.2E403
Pentachlorophenol 4.8E+03 4.3E+02 4.8E+01 6.1E+04
Phenol 1.2E+06
Tetrachloroethene 2.0E+04
Toluene 4.1E+05 2.5E+02 256402
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE S5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=|0"____ TR=10* Hi=1 TR=10" TR=10"* TR=)0* HI=| TR=10" TR=10? TR=10* Hi=1 -
Tribromomethanc B T1.2F+04 71.2E403 T 1.2E402 4.1E+04 1.6E+09 1.6E+08 1.6E+07 7.2E+04 7.2E+03 7.2E402
Trichlorocthylene $.2E+04 5.2E+0) 5.2E+02 4.4C+02 4.4E+02 4.5E+01 4.4E+02 4.1E+02 4.1E+01 )
Trichlotofluoromethane 6.1E+05 7.3E+02 7.3E402
Trichloromethane 9.4E+04 9.4E+03 9.4E+02 2.0E+04 J.IE+02 3.1E+0) 3.1E+00 3.1E+02 J.AE+01 3J1E+00
“§ Xylcne - B e - 4.1E+406 N i
J bis(2:Ethythexyliphthatate | 4.3E404 | 4.1E+0) 4.1E+02 4.1E+04 ]
PAHs T T T T T e s e e e
Acenaphthylcne
Anthracene ) 6.1E+03
Benzo(a)anthracene 7.8E+402 1.8E+01 7.8E+00
Benzo(a)pyrene 7.8E+01 1.8£+00 7.8E-01
Benzo(b)luoranthene 7.8E+02 7.8E+01 1.8E+00
Benzo(g.h.i)perylene
Benzo(k)fluoranthene 7.8E+03 71.8E+02 7.8E+01
1 Dibenz(a,h)anthracene 71.8E+01 7.8E+00 7.8E-01 )
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5A
Commercial/Office Worker - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion - Inhalation . Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"? TR=10* Hi=| TR=10" TR=10? TR=10* Hi=1 TR=10" TR=10" TR=10* Hi=|

Fluoranthene 8.2E+04
Indeno(1,2,3-cd)pyrenc 7.8E+02 71.8E+01 7.8E+00
Phenanthrene
Pyrene ) . 6.1E+04
Pesticides/PCBs
4,4-DDE L.7E+0} 1.7E4+02 1.7€401
4,4-DDT 1.7E403 1.7E+02 1.7E+01 1.0E+03 1.8E+07 1.8E+06 1.8E+05 1.7E+03 1.7E402 1.7E+01
Aroclor 1248 7.4E+01 7.4E+00 71.4E-01
Aroclor 1254 4.1E+0)
Aroclor 1260 7.4E+01 71.4E+00 7.4E-01
Beta-BIC 3.2E+02 3.2E+01 3.2E400 3.4E+06 JAEHOS 3JA4E+04 3.2E+02 3.2E+08 3.2E+00
Dieldrin 3.6E+01 3.6E+00 3.6E-01 1.0E+02 3.8E+08 3.8E+04 1.8E+03 . 3.6E+01 1.6E+00 3.6E-01
Endrin Ketone

Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5B :
Commercial/Office Worker - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External ' Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GVfor GV for GV for GV for GV for GV for GV for GV for GV for . GV for GV for
TR=10"* TR=10* TR=10* TR=10" TR=10" TR=10* TR=10"* TR=10"* TR=10* TR=10" TR=10" TR=10*

Actinium-227+D S.1E+02 S.1E+01 5.1E+00 1.5E+02 1.SE+O1 1.5E+00 4.4E+04 4.4E+03 4.4E+02 LIEH2 1.1E+01 L.IE+00
Americium-241 9.8E4+02 9.8E+01 9.8E+00 1.9E+04 1.9E+03 1.9E402 8.9E+04 8.9E+03 8.9E+02 9.2E402 9.2E+01 9.2E+00
Dismuth-207 6.JE+04 6.3E+03 6.3E+02 1.6E+01 1.6E+00 1.6E-01 3.6E+08 J.6E+07 3.6E+06 1.6E+01 1.6E+00 1 .6E_-0|
Cesium-137+D 1.OE+04 1.0E+03 1.OE+02 4.2E+01 4.2E+00 4.2E-01 1.8E+08 1.8E+07 1.8E+06 4.2E401 4.2E+00 4.2E-01

- Cobalt-60 - - - JLIE+04 LTEH03 |7E4'02 9.0E+00 9.0E-01 9.0E-02 5.0E+07 5.0E+06 5.0E+03 9.0E+00 9.0E-01 9.0E-02
Plutonium-238 1.1E+03 1.1E+02 1.1E+01 4.5E+06 4SE+0s - | 4.SE+04 ‘|h3esos - | i3Es0s - - {13E+03 - |LIE+03 . ] LIE+02 1LIE+0!
Plutonium-239 | r0et03 10E402° | 1.0E+01 | 7.0E+06 | 7:0E+0s. 70E+04 . _ |126+05 [ 12es04 | 126403 1.0E+03 10E+02 | LOE+OI
Plutonium-240 1.0E+03 1.0E+02 1LOE+0] 4.7E+06 4.7E+05 4.7E+04 1.2E+08 1.2E+04 1.2E+03 1.0E+03 1.05402 B 1.0E+01 )
Radium-226+D LIE+0) 1LIEH02 LIE+0! 1.3JE+01 LIE+00 1.3E-01 1.2E+06 1.2E+03 1.2E+04 . 1.3IEHO) 1.3E+00 1.3E-01
Strontium-90+D S.7E+03 $.7E+02 S.7E+01 4.9E+07 4.9E+06 4.9E4+05 5.7E+03 3.7E+02 $.7E+01
Thorium-228+D 1.4E+03 1L4E+02 1.4E+01 8.8E+01 8.8E+00 8.8E-01 3.5E+04 3.5E+03 3.5E+02 8.3E4+01 8.3E+00 8.3E-0t
Thorium-230 8.5E+0) 8.5E+02 8.5E+01 2.0E+06 2.0E+0$ 2.0E+04 2.0E+0S 2.08+04 2.0E+03 8.1E+03 8.1E+02 8.1E+01
Thorium-232 9.8E403 9.8E+02 9.8E+01 4.4E+06 4.4E+08 4.4E+04 1.8E+05 1.BE+04 1.8E+03 9.2E+03 9.2E+02 9.2E+01
Tritium 4.5E+06 4.5E+0S 4.5E+04 J.6E+10 1.6E+09 3.6E+08 4.5E+06 4.5E+05 4.5E+04 )
Mound Plant - Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5B
Commercial/Office Worker - Soil/Sediment Guideline Values: Radionuclides (Units = pCi/g)

Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10" TR=10* TR=10" TR=10" TR=10* TR=10"* TR=10"* TR=10* TR=10" TR=10" TR=10*
Uranium-233 1.1E+0) 7.1E+02 7.1E401 2.5E+06 2.5E+05 2.5E+04 2.4E+05 24E+04 24E+03 6.9E+03 6.9E+02 6.9C+01
Uranium-234 7.2E403 7.2E+02 1.2E401 4.1E+06 4.1E+0S 4.1E+04 24E+05 24E+04 24E+0) 7.0E+03 7.0E+02 7.0E+01
Uranium-235+D 6.8C+03 6.8E+02 6.8E+01 3.3E+02 3.IE+0I 3.JE+00 2.6E+03 2.6E+04 2.6E+03 J.1E+02 3.IE+01 3.IE+00
Uranium-2318+D 5.2E40) $.2E+02 5.2E+01 1.7E40) 1.7£+02 1.7E401 2.8E405 2.8E+04 2.83E+0) 1.3E+03 1.3E+02 1.3E+01
Mound Plant Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5C

Commercial/Office Worker - Groundwater Guideline Vafues: Chemicals
(Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for TR=10"% | GV for TR=10* { GV for HI=1
High Explosives . "
HMX 5.1E+00
PETN
RDX 2.6E-0t 2.6E-02 2.6E-03 3.1E-01
Inorganics
Aluminum
Antimony 4.1E-02
A‘rs;:l;i(; . - 1 7 7 - 3.|7E-027 - A
Barium o | e 7.2E400 o S o
Beryllium 6.7E-03 6.7E-04 6.7E-05 5.1E-01
Cadmium (Water) 5.1E-02
Chromium IIl 1.0E+02
Chromium VI . 5.1E-01
Cobalt
Copper )
Mound Plant . Risk-Based Cleanup Guideline Values Report - Appendix B
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TABLE 5C
Commercial/Office Worker - Groundwater Guideline Values: Chemicals

(Units mg/L)
Ingestion
CHEMICAL GV for TR=10"* | GV for TR=10* | GV for TR=10* | GV for HI=1
Cyanide 2.0E+00
Iron
Lead
Lithium
Manganese (Water) . 5.1E-01
Mercury ' 3.1E-02
Nickel 2.0E+00
Silver 5.1E-01
Thallium
Vanadium ' 7.2E-01
Zinc 3.1E+01
Organics
1,1,1-Trichloroethane
1,1-Dichloroethane ’ 1.0E+01
1,2-Dichloroethane 3.1E-01 3.1E-02 3.1E-03
Mound Plant
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TABLE 5C

Commercial/Office Worker - Groundwater Guideline Values: Chemicals

(Units mg/L)

Ingestion
CHEMICAL GV for TR=10" | GV for TR=10° | GV for TR=10¢ | GV for HI=1

1,2-trans-Dichloroethylene 2.0E+00

|| 2-Butanone 6.1E+01

" 2-Hexanone

|| 2-Methylnaphthalene
4-Methyl-2-Pentanone . 8.2E+00
4-Methylphenol 5.1E-01

| Aqetone R 1.0E+01
l'lcnzcne 9.9E-01 9.9E-02 9.9E-03

| BenzoicAcidii . o | N | o ;1.IE+0i‘ o

Bromodichloromethane 4.6E-01 4.6E-02 4.6E-03 2.0E+00 - )
Butyl benzyl phthalate 2.0E+01
Carbon Disulfide 1.OE+01
Carbon Tetrachloride 2.2E-01 2.2E-02 2.2E-03 7.2E-02
Chloroethane
Chrysene 3.9E+00 3.9E-01 3.9E-02

Mound Plant
Final (Rev. 4)
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TABLE 5C

Commercial/Office Worker - Groundwater Guideline Values: Chemicals

~ (Units mg/L)

Ingestion

Final (Rev. 4)

Risk-Bz:lsed Cleanup Guideline Values Report - Appendix B

CHEMICAL GV for TR=10* | GV for TR=10° | GV for TR=10° | GV for Hi=I

Cresols
Di-n-butylphthalate - * 1.0E+01
Di-n-octylphthalate 2.0E+00
Dibromochloromethane 3.4E-01 3.4E-02 3.4E-03 2.0E+00
Dichloromethane 3.8E+00 3.8E-01 3.8E-02 6.1E+00
Diethyl benzene, 1,4-

Ethy! benzene 1.0E+01
Hexane 6.1E+00 ||
Isophorone 3.0E+01 3.0E+00 3.0E-0t 2.0E+01
Methyl iodide
i\l-nilroso-diphenylamine 5.8E+00 5.8E-01 5.8E-02

Pentachlorophenol 2.4E-01 2.4E-02 2.4E-03 3.1E+00
Phenol 6.1E+01
Tetrachloroethene 1.0E+00
Toluene 2.0E+01
Mound Plant

March, 1997
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TABLE 5C *
Commercial/Office Worker - Groundwater Guideline Values: Chemicals
(Units mg/L)
Ingestion
CHEMICAL GV for TR=10* | GV for TR=10"* | GV for TR=10° | GV for HI=1

Tribromomethane 3.6E+00 3.6E-01 3.6E-02 2.0E+00
Trichloroethylene 2.6E+00 2.6E-01 2.6E-02
Trichlorofluoromethane 3.1E+0I
Trichloromethane 4.7E+00 4.7E-01 4.7E-02 1.0E+00
Xylene 2.0E+02
bis(2-Ethylhexyl)phthalate | 2.0E+00 2.0E-01 2.0E-02 2.0E+00
PAHs ’

. Acenaphthylene

7 An}hr;ce;e - - N ‘ 3.AIAE+OI
Benzo(a)anthracene 3.9E-02 3.9E-03 3.9E-04
Benzo(a)pyrene 3.9E-03 3.9E-04 3.9E-05
Benzo(b)fluoranthene 3.9E-02 3.9E-03 3.9E-04
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 3.9E-01 3.9E-02 3.9E-03
Dibenz(a,h)anthracene 3.9E-03 3.9E-04 3.9E-05
Mound Plant
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TABLE 5C

CHEMICAL

Ingestion

Commercial/Office Worker - Groundwater Guideline Values: Chemicals
(Units mg/L)

GV for TR=10"

GV for TR=10"

GV for TR=10* | GV for HI=I

Fluoranthene

4.1E+00

Indeno(1,2,3-cd)pyrene

Phenanthrene

Pyrene 3.1E+00
Pesticides/PCBs

4,4'-DDE 8.4E-02 8.4E-03 8.4E-04

4,4'-DDT 8.4E-02 8.4E-03 8.4E-04 5.1E-02
Aroclor 1248 3.7E-03 3.7E-04 3.7E-05

Aroclor 1254 2.0E-03
Aroclor 1260 3.7E-03 3.7E-04 3.7E-05 .
ABeta-BHC 1.6E-02 1.6E-03 1.6E-04

Dieldrin 1.8E-03 1.8E-04 1.8E-05 5.1E-03

Endrin Ketone

Mound Plant
Final (Rev. 4)
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TABLE 5D

Commercial/Office Worker - Groundwater
Guideline Values: Radionuclides (Units = pCi/L)

Ingestion
RADIONUCLIDE GV for GV for GV for
TR=10"* TR=10"* TR=10
Actinium-22;+D 2.6E+01 2.6E+00 2.6E-01
Americium-241 4.9E+01 4.9E+00 4.9E-01 - "
Bismuth-207 3.2E+03 3.2E+02 3.2E+01 "
__Cesium-137+D _ 5.1E+02 5.1E+01 S.IE+00
-Cobalt-60 - - — - 85E+02 | 8sE+01 . . | 8sEs00 || .
Plutonium-238 5.4E+01 5.4E+00 5.4E-01
Plutonium-239 5.1E+01 5.1E+00 5.1E-01
Plutonium-240 5.1E40] 5.1E+00 5.1E-01
Radium-226+D 5.4E+01 5.4E+00 5.4E-01
Strontium-90+D 2.9E+02 2.9E+01 2.9E+00 "

Mound Plant
Final (Rev. 4)
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TABLE 5D
Commercial/Office Worker - Groundwater
Guideline Values: Radionuclides (Units = pCi/L)

RADIONUCLIDE

Thorium-228+D

6.9E+01

Ingestion

6.9E+00

6.9E-01

Thorium-230

4.3E+02

4.3E+01

4.3E+00

Thorium-232

4.9E+02

4.9E+01

4.9E+00

Tritium

2.2E+05

2.2E+04

2.2E+03

Uranium-233

3.6E+02

3.6E+01

3.6E+00

Uranium-234

3.6E+02

3.6E+01

3.6E+00

Uranium-235+D

3.4E+02

3.4E+01

3.4E+00

Uranium-238+D

Mound Plant
Final (Rev. 4)

2.6E+02

2.6E+01

2.6E+00
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TABLE 6A
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CI'IEMIC'AL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1
TR=10* TR=10" TR=10* " TR=10"* TR=10"* TR=10* TR=10* TR=10* TR=10*
High Explosives ‘
HMX 1.1E+04
PETN
RDX 1.4E+04 1.4E+03 14E+02 6.4E+02
Inorganics }
Afuminum .
TAniimony o T 8:SE+01 - o - - - -
Arsenic 6.4E+01 3.1E+06 1.IE+05 3.1E+04
Basium 1.5E+04 3.1E+06 1.SE+04
Beryllium 3.5E+02 3.5E+01 3.5E+00 1IE+03 1.8E+07 1.8E+06 1.8E+05 3.5E+02 3.5E+01 3.5E+00
Cadmium (Diet) 12 2.5E407 2.5E406 2SE+0S
Chromium M| 2.1E+0S
Chromium Vi 1.IE+03 3.7E406 3.7E+05 3.7E+04
Cobatt
Copper
Mound Plant
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TABLE 6A

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

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1
TR=10" TR=10" TR=10* TR=10"* TR=10" TR=10* TR=10"* TR=10"* TR=10*
—_— — — e —
Cyanide 4.3E+0)
Iron
Lead
Lithium
Manganese (Diet) J.0E+04 3.1E+08 2.7E+04
Mercury 6.4E+01 1.9E+06 6.4E+01
Nickel 4.3E+0)
Silver LIE+0)
Thallium
Venadium 1.SE+03
Zinc 6.4E+04 )
Organics .
1,1,1-Trichloroethane .
1,1-Dichlorocthane 2.1E+04 7.8E+00 71.8E+00
1,2-Dichlorocthane 1.6E+04 1.6E+03 1.6E+02 6.7€402 6.7E+02 8.4E+01 ) 6.7E+02 $.5E+02 5.5E+01
Mound Plant
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TABLE 6A
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for Hi=1
TR=10* TR=10"* TR=10* TR=10* TR=10"? TR=10* TR=10" TR=10" TR=10*
1.2-trans-Dichlorocthylenc 4.3E+03 B
2-Butanonc 1.3E+0S 9.3E+03 9.3E+03
) 2-llexanone

2-Mclhy|nnphlhnlc_ne
4-Mcthyl-2:Pentanone - - | ---- - .. - _| 1.7E4+04 - oo . N I 7.0E+02 . — 70E4+02 .
4-Methylphenol 1.1E+0)

- Acctone N 72.7li5+04 _____ i ) ) T )
Benzene S1E+04 S.1E+0) 5.1E+02 4.9E+02 4.9E402 2.3E402 4.9E+02 4.9E402 1.6E+02
Benzoic Acid ' 8.5E+03
Bromodichloromethane 24E+04 24E+0) 2.4E+02 43E+03
Buty! benzyl phthalate 4.3E+04
Carbon Disulfide 2.1E+04 29E+02 2.8E402
Carbon Tetrachloride LLIE+04 1LIE+0) 1.1IE+02 1.5E+02 1.0E+03 1.0E+03 1.JE+02 1.0E+03 6.1E+02 6.1E+01
Chlorocthane 1.6E+02
Chrysene 2.0E+05 2.0E+04 2.0E+03 ’
Mound Plant '
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TABLE 6A : _
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)

Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for Hi=1
TR=10" TR=10"* TR=10* TR=10" TR=10"* TR=10* . TR=10* TR=10° TR=10*
Cresols -
Di-n-butylphthalate 2 1E+04
Di-n-octylphthalate 4.3E+0)
Dibromochloromethane 1.8E+04 1.8E+03 1.8E+02 4.3E+03

Dichloromethane 2.0E+05 2.0E+04 2.0E+03 1.JE+04 1.0E+0} 1.0E+03

Diethy! benzene, 1,4-

+ Ethyl benzene 21E+4 4 JE-01 4.8E-01
Hexane 1.IE+04 9.; E+01 9.1E+01
Isophorone 1.6E+06 1.6E+08 1.6E+04 4.3E+04
Methyl iodide
N-nitroso-diphenylamine | 3.0E+0S J.0E+04 3.0E+03 ~
Pentachtoropheno! 1.2E+04 1.2E+03 1.2E402 6.4E+03
Phenol 1.3E+0S -

Tetrachlorocthene 2.1E+03 o
Tolucne 4.3E+04 2.55+})2 2.5E402
Mound Plant
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TABLE 6A
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1
s TR=10"* TR=10? TR=10* . TR=10" TR=10* TR=10¢ TR=10* TR=10"* TR=10*
|Tr-l;:umomelhane 1.9E+0S I.9E*04—_ 1.9E+03 T 4.3E+0) 3 9E+10 3 9E+09 3.9E+08 1.9E+05 1.9E+04 1.9E+03
Trichlorocihylene 1.4E+05 1.4E+04 1.4E+03 4 4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02 4.4E+02
Trichiorofluosomethane 6.4E+04 1.3E+02 7.JE+02
‘Trichloromethane 2.4E+0S 2.4C+04 24E+03 2.1E+403 1.5E+03 7.9E402 7.9E+01 1.SE+03 7.6E+02 7.6E+01
Xylene - - - - - - {43E+05 - - - - - - - - - - - - - - -
bis(2-Ethylhexyl)phihalate | 1.1E+0S 1.1E+04 L.1E+03 43E+03 o
PAlls
Accnaphthylene R
Anthracene 6.4E+04
Benzo(a)anthracene 2.0E+03 2.0E+02 2.0E+01
Benzo(a)pyrenc 2.0E+02 2.0E+01 2.0E+00
Benzo(b)luoranthene 2.0E+03 2.0E+02 20E+01
Benzo(g.h.i)perylene
Denzo(k)uoranthene 2.0E+04 2.0C+0) 2.0E+02
Dibenz(a h)anthracene 2.0E+02 206401 2.0E+00 )
Mound Plant
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TABLE 6A
Private Contractor/Off-Site Construction - Soil Guideline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for HI=1 | GV for GV for GV for GV for HI=1 ] GV for GV for GV for GV for HI=1
TR=10" lLig" TR=10* TR=10" TR=10* TR=10* TR=10" TR=10"? TR=10*
Fluoranthene 8.5E+03
Indeno(),2,3-cd)pyrenc 2.0E+03 2.0E+02 2.0E+01
Phenanthrene
Pyrene ' 6.4E+03
Pesticides/PCBs
44'-DDE 4.4E+0} 4.4E+02 4.4E401
44'-DDT 4.4E+03 4.4E+02 4.4E+01 1.1E+02 4.5E+08 4.5E+07 4.5E+06 4.4E+03 4.4E+02 4.4E401
Aroclor 1248 1.9E+02 1.9E401 1.9E400 .
Aroclor 1254 4.3E+00
Aroclor 1260 1.9E+02 1.9E+01 1.9E+00
Beta-BIIC 8.3E+02 8.3E+01 8.3JE+00 8.5E+07 8.5E+06 8.5E+05 8.3E+02 8.3E+01 8.3E+00
Dieldrin 9.3E+01 9.)JE+00 9.3E-0! LIE+O} 9.6E+06 9.6E+05 9.6E+04 9.3E+01 9.3E+00 9.3E-01
Endrin Ketone
Mound Plant
Final (Rev. 4)
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TABLE 6B - |
Private Contractor/Off-Site Construction - Soil Guideline Values: Radionuclides (Units = pCi/g)
Ingestion External Inhalation Ingestion + External + Inhalation
RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10* TR=10* TR=10" TR=10"* TR=10* TR=10" TR=10* TR=10* TR=10" TR=10"* TR=10*
Actinium-227+D 1.3JE+03 1.3E+02 1L.IEH0I 8.2E+02 8.2E+01 8.2E+00 1.1E+06 1LIE+0S 1.1E+04 S.1E+02 S.1E+01 S.1E+00
Americium-241 2.5E4+0) 2.5E+02 2.5E+01 L.IE+0S 1.IE+04 LIE+03 2.2E+06 2.2E+08 2.2E404 2.5E+03 2.5E+02 2.5E+01
Dismuth-207 - 1.TE+0S LIE+04 L7TE+03 8.9E+01 8.9E+00 8.9E-01 9.1E+09 9.1E+08 9.1E+07 8.9E+0) 8.9E+00 8.9E-01
Cesium-137+D 2.6E+04 2.6E4+03 2.6E+02 2.3E+02 2.3E+01 2.3E+00 4.5E+09 4.5E408 4.5E+07 23E+02 2.3E+01 2.3E+00
Cobalt-60 4.4E4+04 4.4E+0) 4.4E4+02 5.0E+01 5.0E+00 5.0E-01 1L.2E+09 1.2E+08 L2E+07 5.0E+01 5.0E+00 5.0E-01
‘Plutonfum-238 2.8E+03 - 2.8E+02 - - | 28E400 - - | 2.5E+07 "25E+06 - [ 2S5E+05 T T T TMIEHO6 T "3IEH0S 131E+04 | 286403 © ° T | '2:8E402 ) 2.8E+01
HPlutonium-239  § 2.6E403 | 268402 26E401 | 39E+07 | 3.9E+06 396405 | 33E+06 IAEH0S 3IE+04 | 26E+03 1 266402 2.6E+01
Plutonium-240 2.6E+03 2.6E+02 2.6E+01 2.6E+07 2.6E+06 2.6E408 3.1E+06 J.IE+0S J.1E+04 2.6E+03 2.6E+02 2.6E+01
Radium-226+D 2.8E+03 28E+02 2.8E+01 1.2E+01 - 1.2E+00 7.2E-01 3.1E+07 3.IE+06 3.1E+0S T-0E+0) 7.0E400 7.0E-01
Strontium-904D 1.SE+04 1.SE+03 1.SE+02 1.2E+09 1.2E+08 1.2E+07 1.5E+04 1.5E+03 1.5E+02
Thorium-228+D 3.6E+03 3.6E+02 o 3.6E+01 4.9E+02 4 9E+01 4.9E+00 8.9E+0S 8.9E+04 8.9E+03 4.3E+02 4.3E+401 4.3E+00
Thotium-230 2.2E+04 2.2B+03 2.2E402 1L1IE+07 1.1E+06 L.IE+0S 5.0E+06 S.0E+05 5.0E+04 2.2E+04 2.2E+03 2.2E+02
Thorium-232 2.5E+04 2.5E+0) 2.5E+02 2.3E+07 2.3E+06 2.5E+03 4.4E+06 4.4E+05 4.4E+04 2.5E+04 2.5E+03 2.5E+02
Tritium 1.2E+07 1.2E+06 1.2E405 B.9E+11 8.9E+10 8.9E+09 1.2E+07 1.2E+06 1.2E+05
Mound Plant
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TABLE 6B

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

Ingestion External Inhalation Ingestion + External + Inhalation

RADIONUCLIDE | GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10" TR=10"* TR=10* - TR=10" TR=10"* TR=10* TR=10" TR=10"* TR=10*¢ TR=10" TR=10* TR=10*
Uranium-233 1.9E+04 1.9E+0) 1.9E+02 1.4E+07 1. 4E+06 1.4E+05 6.1E+06 6.1E+05 6.1E+04 1.9E+04 1.9E+03 1.9E+02
Uranium-234 1 9E+04 1.9E+03 1.9E402 23E4+07 2IE+06 2.3E+08 6.1E+06 6.1E+05 6.1E+04 1.9E+04 19E+03 1.9E+02
Uranium-235+D 1L.8E+04 1.8E+03 1.8E+02 1.8E+03 1.8E+02 1.8E+01 6.6E+06 6.6E+0S 6.6E+04 1L7E+03 1.7E+02 1.7E+01
Uranium-238+D 1.JE+04 1.JE+0) 1.JE+02 9.3E+03 9.3JE+02 9.3E+0) 6.9E+06 6.9E+0S 6.9E+04 5.5E+03 5.5E+402 5.5E+0)
Mound Plant
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A SIMPLIFIED METHOD FOR ESTIMATING RISK
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J
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 .

: 0))
MToxal = Mvapor + Md.rople‘c

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

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

Mo is the mass concentration of fog droplets (g/m’)

The mass concentration of fog droplets is computed as the dvlfference between the saturated water vapor

at 39 °C and that at the ambient temperature of the shower stall (30 38 g/m? at 30 °C) or 18.29 g/m’
(CRC 1989).

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

Ism” = CW Mrom, IR ETS EF ED CF )
where | !
Lshower is the inhalation intake of tritium activity (pCi),
Cw is the tritium activity concentration in household water (pCi/L),
IR is the inhalation rate (0.6 m*hr to 0.83 (EPA 1990, 1991)),

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

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

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

The tritium content of the indoor air is a function of time and the :air exchange rate of house. We assume
a house floor plan of 1200 ft> (volume of 275 m®) with an air exchange rate of 750 m*h (McKone and
Bogen 1992). A family of four resides in the home, each person shower daily with each showering

introducing the equivalent of six shower volumes of water vapor into the home (Best professional
judgement). ‘ 1

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

Mound Plant Risk-Based Guideline Values Report - Appendlx C : C-1
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tritium concentration. Various scenarios could be postualated regarding the family’s use of the shower,
in particular the temporal relationship between showering and residing in the home. For example, one
might maximize this component by assuming all family members showered in the evening and then
resided for 15 hours in the-home (15 hours is the standard assumption of the number of hours spent
indoors each day (EPA 1990, 1991)). An opposite extreme would have the family leave the house for
nine hours immediately after showering.

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

CA(I) Q e ~At

VHou:e . 3
= CW MTotaI NSV VShawer CF e <At
VHou:e
where
Q is the activity of tritium that will be expelled from the shower volume to the house (pCi)

Ngv is the number shower volumes expelled into the home per shower (assumed to be 6),

Veowe 1S the volume of the shower shall (5 m?),

Viese IS the volume of the house (275 m°), .

A is the fractional air exchange rate of the house (2.73 hr! (McKone and Bogen 1992)),
all other parameters are defined above.

The average tritium intake while in the house is computed as the time integral of the air concentration
and the breathing rate as

Iyowse = Np F ED EF IR [C,(0) dt
s .
= N, F ED EFIRQfe‘“dt . @
VHau.w 0
N, FED EFIR Cy M, No, Voer CF
) A Vi
where

N, is the number of family members taking a daily shower (assumed to be 4/d),
F is the fraction of the day spent in house (i.e., 15h/24h = 0.625)

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

Risk = SF (IShower + Hou:e)

[ ' FN,NoV
= SF C,, EF ED IR My, CF |ET, + ——2 SV shower ®

AVuse

where SF (risk/pCi) is the cancer slope factor for inhalation of trmated water vapor from HEAST (EPA
1994).

Mound Plant Risk-Based Guideline Values Report - Appendlx C A c3
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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
SF,
SA
Kerarr
ET
EF
ED
CF

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

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

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

is the dermal permeability constant for tritium (1.5 X 10~ m/hour (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 (10° L/m?).

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

Mound Plant
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At the request of the Ohio Environmental Protection Agency (OEPA), the dermal calculation for
groundwater exposure for the construction worker was changed from the default RAGS — Part B (EPA
1991a) methodology to the equations and methodology presented in Dermal Exposure Assessment:
Principles and Application, Interim Report (EPA 1992a) and in Risk Assessment Guidance for
Superfund, Vol. I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment,
Interim Guidance (EPA 1992b). The primary dermal exposure pathway has been determined to be from
groundwater exposure during showering for a construction worker. For this reason incidental dermal
exposure from surface water is not calculated. ‘

Only the tables for the construction worker have been revised in this Final, Revision 0 document because
the construction worker and office worker exposure scenarios are the scenarios that DOE, USEPA,
OEPA, and stakeholders have agreed best represent the Mound Plant future use. The tables for the office
worker do not change from the draft revision 3 document because office workers do not have a
significant dermal exposure pathway to the groundwater because they are not expected to shower at the
Mound Plant. ‘
Where the same water supply is used for drinking and baihing‘, the importance of dermal contact with
water can be evaluated by comparing the possible absorbed dose occurring during bathing relative to that
occurring as a result of ingestion:

6 X T X tevent
Dermal Dose ZXCWXKPXSAXEVX\[_.?

Ingestion Dose B CwxIR x ABSai

Where:

Cw Contaminant concentration in water (mg'/cm3)

K, = Permeability coefficient in water (¢m/hour) (values found in EPA 1992b)
T = Chemical specific lag time (hr) (values found in EPA 1992b)
levem = Exposure time (hr/event)

SA = Exposed skin area (cm?)

EV = Event/day (default assumption = 1 event/day)
IR = Water ingestion rate (L/day) x (1,000 cm3/L)
ABSG[ =

Fraction of contaminant absorbed in G.I. tract

Assuming an average adult ingestion rate (IR)( of 2 L/déy, GI tract absorption fraction (ABSq) of 1,
shower time of 10 minutes, and skin area of 20,000 cmz, this ratio becomes:

Dermal Dose ~10x KpX\/;
Ingested Dose

So the dermal dose exceeds the ingested does when:

prﬁ >0.1

“Only chemicals that have a K, that exceed 0.1 (EPA 1992b) are carried through the following dermal
calculations:
Mound Plant Risk-Based Guideline ValL:es Report
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Carcinogens:

DAeven X EVXEFxSAXED i
BW X AT x365day/yr ,

DAdose =

Non-Carcinogens:

DAdose = DAeven X EVXEFxSA '

BW x365day/yr

where: !

(for organics) DAevent = 2X KpXC,, X 107 L =X ,6 X TX tevent
cm T

3 L
(for inorganics) DAevem = Kp X Cw X teven X107 —3
cm

DAcvent = dermally absorbed dose mg/cm2 per event

DAgose = dermally absorbed dose (mg/kg-day‘) '

Cw = contaminant concentration in water (mg/L)

K, = chemical-specific permeability coeffncxent (cm/hr)
SA = skin surface area available for contact (cm )

T = chemical-specific lag time (hr)

tevem = = duration of exposure event (hr/event)

EV = events per day (d"

EF = exposure frequency (d/yr.)

ED = exposure duration (yr.) ,
BW = body weight (kg) ‘
AT = averaging time (yr. X 365 d/yr.)

Re-arranging the above equations, since TR= DAy x SF, we can substitute and solve for C,, as a

function of risk for the dermal pathway: |

Carcinogens:
Organics:
BW x ATxTR x365day/yr '
CwWoem = _ . -
XK, X 1075 ‘/6”"‘““* X EV X EFxSA X EDxSF
cm n ‘
Inorganics: '
BW x AT x TR x365day/yr
Cwoerm = L
K, X 10° xtmmeVxEFxSAxEDxSF :
cm’
Mound Plant Risk-Based Guideline Valees Report
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Where TR is the target risk (10 to 10°) and SF is the Oral Slopé Factor (mg/kg-day) ™.
The equation for non-carcinogenic risk (HI=1) is: 3 ,

Non-carcinogens:
Organics:

BW x365day/year x RfD

2X K, X 107 L3><l:1/6xrxt°"°’“JxEVxEFxSA
cm T '

Inorganics:
BW x365day/year x RfD

Cwomm =

Cworrm =

KpX 1 (ﬁ%x teves XEVXEFXSA
cm ! I

Where RfD is the reference dose (mg/kg-day)

The total contaminant concentration in water Co is calculated as the reciprocal of the sum of the
fractions of the individual pathways from the following formula:

Cwiotal = I

i 1 1 !
+ ;
[CWING Cwoem  Cwow ) “
|
The dermal equations for Cwiny and Cwing are presented in Appendix A.

The following calculated data for the Construction Worker scenario has been included in table 4C in
Appendix B. :

!
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|
CARCINOGENS j
|
; ? GVderm
CHEMICAL Kp Tau DAdose |SFo RISK 10-6 Risk [GVing GVinh GVtot
- mg/l mg/l mg/l mg/l
Benzene 0.11 0.26| 0.000859| 2.90E-02] 2.49E-05; 4.0E-02| 9.90E-03| 1.40E-01| 7.51E-03
Carbon disulfide - 0.5 0.27 1 |
Carbon tetrachloride 0.022 0.76| 0.000294 0.13| 3.82E-05 2.6E-02| 2.20E-03| 7.80E-02| 1.98E-03
Chrysene 0.81 2.2 0.018406| 7.30E-03| 0.000134| 7.4E-03| 3.90E-02 6.25E-03
Di-n-butylphtalate 3.30E-02 4.3 e
Ethyl benzene 1 0.39 I
N-nitroso diphenylamine | 2.00E-02 1.4| 0.000363| 4.90E-03| 1.78E-06{ 5.6E-01| 5.80E-02 5.26E-02
Pentachlorophenol 0.65 3.7| 0.019155 0.12| 0.002299| 4.4E-04 3.1 4.35E-04
Tetrachloroethene 0.37 0.9 : :
Toluene 1 0.32 T ‘
Trichloroethylene 0.23 0.55|'0.002613| 1.10E-02| 2.87E-05| 3.5E-02| 2.60E-02| 6.90E-01| 1.46E-02
Trichlorofluoromethane | 1.70E-02 0.6 e
bis-2 ethlylhexylphtalate | 3.30E-02 21| 0.002317| 1.40E-02| 3.24E-05| 3.1E-02| 2.00E-02 1.21E-02
Benzo(a)anthracene 0.81 2.2| 0.018406 0.73] 0.013437| 7.4E-05| 3.90E-04 6.25E-05
Benzo(a)pyrene 1.2 2.9 0.031308 7.3| 0.228548| 4.4E-06| 3.90E-05 3.93E-06!
Benzo(b)fluoranthene 1.2 3| 0.031843 0.73] 0.023245| 4.3E-05| 3.90E-04 3.87E-05
Dibenzo(ah)anthracene 2.7 4.4| 0.086769 7.3| 0.633413| 1.6E-06| 3.90E-05 1.52E-06
Fluoranthene 0.36 1.5 | 1
Indeno(1,2,3-cd)pyrene 1.9 4.2| 0.059656 0.73] 0.043549| 2.3E-05| 3.90E-04 2.17E-05
Phenanthrene 0.23 1.1 ? : ‘
4,4-DDE 0.24 7.6/ 0.010137 0.34} 0.003446| 29E-04| 8.40E-04 2.16E-04
4,4-DDT 0.43| 13| 0.023753 0.34| 0.008076] 1.2E-04| 8.40E-04 1.08E-04
Dieldrin 1.60E-02 18| 0.00104 16| 0.01664| 6.0E-05| 1.80E-05 1.39E-05
‘ |
|
! |
\
! |
L
|
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NON-CARCINOGENS

Dadose | dermal
CHEMICAL Kp Tau Oral RfD |non-car |HI Hida=1 |Hling Hlinh Hitot
| mg/ mg/l mg/l mg/l
Benzene 0.11 0.26 ‘ '
Carbon disulfide 0.5 0.27 0.1] 0.055722|, 0.55722| 1.794624| 1.00E+01| 4.20E+00| 1.12E+00|
Carbon tetrachloride 0.022 0.76| 7.00E-04| 0.004113| 5.876329| 0.170174| 7.20E-02 5.06E-02
Chrysene 0.81 2.2 f
Di-n-butylphtalate 3.30E-02 4.3 0.1] 0.014677| 0.146765| 6.813609| 1.00E+01 4.05E+00]
Ethyl benzene 1 0.39 0.1] 0.133939|  1.33939| 0.746609| 1.00E+01| 4.20E+02| 6.94E-01
N-nitroso diphenylamine | 2.00E-02 1.4 ,
Pentachliorophenol 0.65 3.7| 3.00E-02| 0.268157| 8.938561| 0.111875| 3.10E+00 1.08E-01
Tetrachloroethene 0.37 0.9 0.01]| 0.075283] 7.528312| 0.132832| 1.00E+00 1.17E-01
Toluene 1 0.32 0.2| 0.121325| 0.606624| 1.648467| 2.00E+01| 1.70E+02| 1.51E+00]
Trichloroethylene 0.23 0.55 ?
Trichlorofluoromethane | 1.70E-02 0.6 0.3| 0.002824| 0.009414| 106.2239| 3.10E+01| 2.90E+02| 2.22E+01
bis-2 ethiylhexyiphtalate | 3.30E-02 21| 2.00E-02| 0.032434|'1.621692| 0.61664] 2.00E+00 4.71E-01
Benzo(a)anthracene 0.81 2.2 N
Benzo(a)pyrene 1.2 2.9
Benzo(b)fluoranthene 1.2 3
Dibenzo(ah)anthracene 27 44
Fluoranthene 0.36 1.5 0.04| 0.094563| 2.364083| 0.422997| 4.10E+00 3.83E-01
indeno(1,2,3-cd)pyrene 1.9 4.2 ' L
Phenanthrene 0.23 1.1|? 0.051737|
4,4-DDE 0.24 7.6 '
4,4-DDT 0.43 13| 5.00E-04| 0.332518| 665.0354| 0.001504| 5.10E-02 1.46E-03
Dieldrin 1.60E-02 18| 5.00E-05| 0.014559| 291.1796] 0.003434| 5.10E-03 2.05E-03
' 1
|
|
I
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