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DOCUMENT HISTORY AND COMMENT RESPONSES 

DOCUMENT HISTORY ; 

Document Revision Issue Date : Comments/Notes 
Draft Rev. I March,l995 
Draft Rev. 2 May, 1995 Comments from OEPA received 

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 ; 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 

I comments on Final Rev. 0 

' 
regarding dermal exposures of 
construction worker to 

I groundwater. 
*Thts IS the same document 

I 

Comments on the Final Rev. 0 Document from OEPA summarized 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 f:ommercial/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 Co11111)ercial/Office Worker scenario in the 
Guideline Values document. 

Mound Plant 
Final (Rev. 4) 

'<::! 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

september 11, 1995 

Mr. Arthur J:O..einrath 
U.S. Deparl:n'ent of Eneigy 
Dayton Area Office 
P.O. Box 66 
Miamisl::.urg, CH 45343-0066 

RE: U.S. IX>E lvb.1nd Plant 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

/ 

Risk-Based Cl.earrup Guideline Values 

Dear Mr. J:O..einrath: 

REPLY TO 11iE ATTENTION OF: 

HSF-SJ 

The thlted States Er:Iv.i.:ronn'etal Protection 1!gency (U.S. EPA) has CDTpleted its 
:review of the M::und Plant. Risk-Based Cl.earrup Q.ddeline Values. The Gnidel ine 
Values i.:nool::r;x:n:ate the site-specific assunptions that U.S. EPA, Ohio EPA, and 
tJ.s. IOE have agreed upon for calculating the risk to future :residents and 
~at or near the M:l.md facility. u.s. EPA has no c:aments an the 
<b::umant and considers the dcxurent appmvabl.e in its present fonn. It is 
U.S. EPA's understanding that the Ohio En:vi.romental Protection Agency will be 
PJ:CVid.in;' c:amen.ts regaxding this :teport under separate cover. 

If ycu have any questions, please call me at (312} 886-5787. 

Sincerely 1 

·~~0.?-L 
~-,T ~Hociter 
Remedial Project Manager 

cc: Brian Nickel, OEPA 

. to' 
R.lcycttiCIIRecyc~U~e • Pltnted wllll V8QIIIItll& 01 Based 1n1cs on 100% Recycled Ptpa~: (.co'llo PostCilfiSIImllf) 

Mound Plant 
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State of Ohio Environmental Protection Agency 

-

Southwest District Office 
401 East Filth Street 
Dayton. Ohio 45402·2911 
(513) 285-6357 
FAX(513)2~249 

October 18, 1995 

Mr. Arthur Kleinrath 
US DOE Miamisburg Area Office 
1 Mound Road 
P.O.Box66 
Miamisburg, Ohio 45343-0066 

Dear Mr. Kleinrath: 

George V. Volnovlch 
··Governor 

RE: US DOE MOUND 
MONTGOMrnRYCOUNTY 
RISK-BASED 
GUIDELINE VALUES 

I 

The Ohio Environmental Protection Agency bas reviewed the Mound Risk-Based Guideline Values. 
As Ohio EPA, US EPA and DOE Mound have agreed, the Guideline Values document is considered 
a primary document and will be revised in 8ccordance with our attached comments. 

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

Should there be any questi~ns concerning the above, please contact Lisa Anderson at (513)285-6051 
or me at (513)285-6468. · 

szAf 
Brian Nickel 
Mound Project Manager 
Office of Federal Facilities Oversight 

Attachments (2) 
cc: T. Fischer, USEPA Region V 

M. Williams, EG&G 

Mound Plant 
Final (Rev. 4) 

J. Zahora, EG&G 
D. White, DOEJMB 

Risk-Based Guideline Values Report 
March 1997 

D. Carfagno, EG&G 
· R. Beaumier, CO/DERR 
R. Vandegrift, ODHIBRP 

comment/response·3 



MIAMISBURG 

Department of Energy 

Ohio Field Office 
Miamisburg Ar.ea Office 

P.O. Box 66 
Miamisburg, Ohio 45343-0066 

AREA OFFICE 

Mound Plant 
Final (Rev. 4) 

~ 17 1996 

Mr. Brian Nickel 
Ohio 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 fr'Om 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 a~. (51.3) 865-5197. 

Enclosures 

cc w/ enclosures: 
Alan Spesard, MB 
Debbie White, MB 
Ron Church, MB 
Dick Neff, Geotech 
Tim Fischer, USEPA (2) 

cc wfo enclosures: 
Monte Williams, EG&G 
Dan Carfagno, EG&G 
Jim Rigano, EG&G 
Alec Bray, EG&G 

Sincerely, 

.• , .J-;>~ L2. , ~· 
~:7.-..f r-<:f.Z~ 

Arthur w. Kleinrath 
Project Engineer Team Leader 

Risk-Based Guideline Values Repon 
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US DOE MOUND 
PROPOSED RISK-BASED CLEANUP GUIDELINE VALUES 

OHIO EPA COMMENTS 
& RESPONSE TO OHIO EPA :COMMENTS 

RISK-BASED GUIDELINE VALUES (REV. 2) 

1. Page 9, Table 1: 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 slight~y 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. 

2. 

3. 

3. 

4. 

Mound Plant 
Final (Rev. 4) 

Page 12, Table 2: 
The values for SF for radionuclides do not match with the 
values in HEAST 1994. Please exp~ain in comment responses. 

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

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. 1 Please explain in comment 
responses. 

' I 

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. 

1 

Page 19, Equation 2: 
Please refer to the equations in "Dermal Exposure 
Assessment: Princ"iples & Applications"; EPA/600/8-91/011B, 
1992 for guidance in calculating the dermally absorbed dose 
for contaminates of concern in s~rface water and ground 

Risk-Based Guideline Values Report 
March 1997 

comment/response-5 



Page 2 

4. 

5. 

Mound Plant 
Final (Rev. 4) 

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

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. In 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). 

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? 

Risk-Based Guideline Values Repon 
March 1997 
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Page 3 

5. 

6. 

6. 

7. 

7. 

8. 

8. 

9. 

9. 

Mound Plant 
Final (Rev. 4) 

Response: As stated in the responpe 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 2;.was this value chosen through 
.best professional judgement? 

Response: Yes as listed on page 62 for example. 

Table 4.1.3: 
Please explain the terms EDl and ~D2 in comment responses. 

Response: ED1 is the exposure. du~ation used for the 
inhalation and ingestion pathways. Those equations also 
include the exposure frequency (EF) factor of 250 days per 
year. ED2 is the exposure duration used for the external 
exposure pathway. This equation does not include the EF 
factor so it is incorporated in the exposure duration 
factor. 

Tables 4A through 4D: 
1 

These tables should be revised to reflect the change in 
Exposure duration for 25 to 5 years. 

Response: This change is incorporated in the final version. 

Risk-Based Guideline Values Report 
March 1997 
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ATTACh.~NT l. 
:n::: 

~Ia.) lli~l<.~ u~w-6 :0 0 Impact of new derlllal equations ..,oJ:c, e.c 
~&. \\I<>\ '" .. ' 10-ot -~ 

... 
jO 

~:::2 CATSGOR\' ANALYSIS ClDEROLO ClDBRNB'!II C4DEROLD C4DB.Rl-1El" CS~EROLD CSCBRIIE'II C6DEROLD C6DERNB\ . ~ 
~-

Inorganica Antimony s.2s~oo 5. BE+OO 

Inorganics Arsenic 3. 9E+OO 4 .4E+00 2.08+00 2.3E+00 2.08-01 2.38-01 2.08-02 2. lE-O: 
Inot·ganics Barium 9.2E+02 1.0E+03 
Inorganics Beryllium 6.SE+Ol 1. 3E+01 7.18-01 7.9E-Ol 7.1E-02 7.9E-02 7.1E-03 7. 9H- 0: 
Inorganics cadmium (Water) 6.58+00 7. 36+00 
Inorganics Chro!liut~ III 1. 38+04 1.58+04 
Inot:ganics Chr0111lU1n VI 6. 58+01 7.38+01 
Inorg.mics Cyanide 3. 58+01 3.98+01 
Inorganics Manganese (Water) 6. 5R+Ol 7.3E+Ol 
Inorganics Mercury 3. 9E+00 4.4E+00 

" 
lnorganlcs Nickel 2. 61!!+02 2.9E+02 

In' Inorganice Silver 6.5E+Ol 7.3E+Ol ,... 
a, Inorganice Vanadium 9.2E+Ol 1.0E+02 

I Inorganlce Zinc J. 9E+Ol 4.48+03 

:::~ Organics 1,1-0ichloroethane l.SE+Ol 5.08+01 

~ -· Organics 1,2-Dichloroethane 6.3E+00 2.2B+00 6.38-01 2.28-01 6.3E-02 2.2E-O 
::rR' Organics 4-Methylphenol 3.68+00 1.28+00 =: -R 
~~ Organics Benzene S.OE+OO 2.0E+00 5.08-01 2.08-01 5. OB- 02 2. OE-0 

Organics Benzoic Acid 7.18+03 2 .1E+03 
c 
ll Organics Bromodichloromethane 4.58+01 9. 88+00 8.56+00 1.8E+00 B.SE-01 1.8E-Ol 8.58-02 1.8E·O 

" Organics Carbon Disulfide 5.58+01 2.1E+01 
-§ Organics Carbon Tetrachloride 4.2E-01 9.6E-02 1.18+00 2.5E-Ol l.lE-01 2.SE-02 l.lE-02 2.58-0 
::l 

Organics Chrysene 5.28-01 7.0E-02 5. :21!:-02 7.0E-03 5.2E-03 7.08-0 
Organics Di-n-butylphthalate 1.18+01 1.1E+00 
Organics Dibromochloromethane 6.7E+01 1.18+01 9.38+00 1.58+00 9.38-01 1.5E-01 9.3E-02 1. 58-0 
Organics Tetrachloroethane 3.5E-01 7.58-02 1. 68-01 3.48-0:Z 1.68-02 3.48-03 1.6E-03 3.-4£-0 
Organics Toluene 5.88·•01 2.18+01 
Organics Tribromomethane 1. 08+0.2 1.28+01 l..SE•Ol 1.78+01 1.58+01 1.78+00 1.58+00 1. 7E- 0 
Organics Trichloroethylene 1.7E+01 4.78+00 1.78+00 4.78-01 1.7E-Ol 4.1E-O 
Organics Trichlorofluoronethane 2.38+02 6.08+01 
Organics Trichloromethane 1.58+01 4.38+00 5.68+01 1.1£+01 5.6E+00 1.18+00 5.68-01 1.7E-O 

n Organics bis(2-Bthylhexy1Jphthalate 1.18+01 4.9E-01 9.38+00 0 4.1E-01 9.3E-01 4 .lE- 02 9.38-02 4.1E-0 

~ PAHs Benzo(a)anthracene S.:ZB-03 7.0E-04 5.2E-04 7.0E-05 5.28-05 7.0E-O 
:I Pr.Hs Benzo(a)pyrene 3.58-04 4.1E-OS 3.5E-OS 4.1E-06 3.58-06 4.1E-O a PAHs Dibena(a,h)anthracene 1.58-04 1. SE-05 1.5E-05 1.58-06 l.SE-06 1.58·0 
'8 Pesticides/PCBs 4,4'-DDE 3.78-02 2.7E-03 3.7E-03 2.78-04 3.1E-04 2.78-0 

~ Pesticides/PCBs 4, 4' -DDT l.SE-02 8.58-04 2.18-02 1.28-03 2.18-03 1.28-04 2 .lE:-04 1.28-0 
00 

- - - - - - - - - - - - - - - - - - -
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

April 9, 1996 

Mr. Arthur IO..einrath 
0 .s. Depart:nent of Enexgy 
Miam:i.sburg Area Office 
1 r.bmd Road 
P.O. BcDc 66 
Miam:i.sburg, CH 45343-0066 

RE: U.S. IDE r.bmd Plant 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604·3590 

QJ.idel:ine Values D:::x::unent 

Dear Mr. IO.ein:rath: 

REPLY TO THE ATTENTION OF: 

• 

SRF-SJ 

Dlr:i.ng a o:nversatian on March 21, 1996, be~ IX>E Mound, t:SEJ?A Region 5 1 

am the Ohio F.nvi:ronnental Protection ~ (OEPA) I U3EPA and OEPA adcb::essed 
the Mound QJ.ideline Values d:::x::urcent am the mvision of sene of the values 
under the r.bmd CXJnStructian 'WOl:ker exposure spenario in Appendix B of the 
d::x:urrent. Based an the conversatioo.1 we request that the risk levels for 
de:r:tral exp::>Slii'e to the g.romdwater exposure pathway for a caist:ructian w::n:Xer 
be :recalculated using the nost recent t:SEI?A guidance. '!be guidance includes 
chemical-specific pe.nneability constants for t11..1nerous organic and irmganic 
cx:xtpa.mds, as well as new default oanstants, ~ based oo. recent :research. 

'!be appx:opiiate equations are referenced in~ U3EPA docurrent, Risk 
AsSe.ssqent Guidance for Syperfund Vol1..1ne I: Hutren Health Eyaluation Manual 
SUpplem;mtal Guidance IenTa1 Risk .Assessnent Interim Guidance, dated 
August 1992, on page 2, A nme detailed version of the equations, along with 
'the new chemical-specific pemeab.ility CXli:IStants, ~ ~ded jn the docunent 
JJema1 Exposure A<:Jsessnen.t: Principles and Applications,· BPA/600/8-91/0llB, 
~- Please use the equations famd in this doa.ment to recalculate the 
al:x:we-mantianed Q.ddeline Values. '!be p:r:oper calculatioo. can be obtained by 
using Equation 6.18 in the d:::x::urcent. If you .do not have the d:::x::urcent, we will 
supply it to you. · 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values R~ 
March 1997 ' 

comment/response-9 



I 

I ,. 

-2-

Q:loe the calculations are CXllplete and the Glideline Values are revised 
accordingly, we will CXJnSider the doclment to be final. Slnlld yo.1 have any 
questions or need further infornation, please cx:nt.act Tim Fischer at 
(312) 886-5787 or Brian Nickel at. (513) 285-6468. 

Since:rely, 

./{__ L'/UJI 
Brian Nickel 
l-bmd Project Manager 
Office of. Federal Facilities OVersight 

cc: M. Williams, EX3&G 
J. ~. B3&G 
D. Carfagno, EX3&G 
·D. White, IXJE/MB 
Y. Ferg, CJFPA/00 

Mound Plant 
Final (Rev. 4) 
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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 s 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., 104

, 10·5, 10-6
) and noncarcinogenic chronic and subchronic effect 

levels (Hazard Index= 1) that are applicable to land use/exposure scenarios likely to occur at the Mound 
Plant. 

The GVs are intended to be used as an internal site evaluation/prioritization decision-making tool for 
project managers, risk assessors, and others involved in making risk assessment and risk management 
decisions during site characterization and remediation. Once accepted by the regulators, these GV s 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 (ARARs) and the results of the 
baseline risk assessment, final remediation levels can be established in the Record of Decision (ROD). 
The site wide applicability of these GV s 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 GV s, and ultimately the PRGs 
developed for Mound, is not directly applicable to other facilities without significant modification for 
site-specific parameters. 
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1. INTRODUCTION 

1.1 INTENDED USE OF GUIDELINE VALUES 

The purpose of this report is to present and explain site wide risk-based cleanup Guideline Values (GV s) 
prepared for developing Preliminary Remediation Goals (PRGs) for the Department of Energy (DOE) 
Mound Plant in Miamisburg, Ohio. This report establishes the methodology used for developing the 
chemical-specific GVs based on Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) criteria for the protection of human health. The GVs developed in this document are 
site-specific to the Mound Plant and follow the U.S. Environmental Protection Agency (EPA) guidance, 
Risk Assessment Guidance for Superfund (RAGS): Volume 1- Human Health Evaluation Manual, Part B 
-Development of Risk-Based Preliminary Remediation Goals (EPA 199la) 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 (RUFS), modify them as needed at the end of the RI or 
during the FS (based on site-specific information from the baseline risk assessment), and finally select 
remediation levels in the Record of Decision (ROD). To support 'the development of chemical-specific 
PRGs for the Mound Plant, information on the potential contaminants of concern present on-site, specific 
contaminated media of concern, land-use assumptions, and expos~re assumptions were incorporated into 
risk-based media-specific contaminant concentrations. The GV s 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 pf chemical-specific PRGs are (I) 
concentrations based on applicable or relevant and appropriate requirements (ARARs) and (2) 
concentrations based on risk assessment. ARARs include contaminant concentration limits set by other 
environmental regulations (e.g., nonzero Maximum Contaminant Level goals). The second source for 
PRGs, and the focus of this report, is risk assessment or risk-based calculations that set media-specific 
concentration limits using carcinogenic and/or noncarcinogenic toxicity values under specific exposure 
conditions. The development of GVs represents the first step in. the Mound Plant PRG development 
process. These GV s 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. Orice accepted by the 
regulators, these GVs can also be used as a screening tool (for s,ites 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 RUFS and ROD documents. 
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1.2 REPORT ORGANIZATION 

. Section 2 presents an overview of the methodology used to develop site wide GV s for the Mound Plant. 
This section also describes the application of EPA guidance in the development of GV s. 

Section 3 is divided into four subsections that describe the process used to develop the GV s 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 GV s 
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 GV s 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 GV s. 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 GV s 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 METHODOWGY IN DEVELOPING GUIDELINE VALUES 

The purpose of developing GV s is to assist risk assessors, remedial project managers, and others 
involved with risk assessment and management at CERCLA sites ih the development of PROs. 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 1- 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 Al!ernatives (EPA 1991b). Much of 
the information in the RAGS- Part A (EPA 1989) guidance contains useful background information for 
the RAGS- Part B (EPA l99la) document. ; 

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

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

Step one in the development of PROs 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 GV s 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 (P A/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 fot which PROs 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 PROs 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 OVs provided in RAGS 
-Part B (EPA 1991a, Dinan 1992) address the residential and commerciaVindustrialland uses. For land 
uses other than these (i.e., recreational or subsistence farmer}, exposure pathways, parameters, and 
equations were developed specifically for the Mound Plant. As a rule, residential areas are assumed to 
remain residential. Sites that are surrounded by or are near operating industrial facilities are assumed to 
remain industrial areas. 

Step four in the PRG development process involves the identification of appropriate exposure pathways 
at a site. This step involves the development of a conceptual sit~ 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- P(lrt 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 
PROs. 

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 
~sport pathways and routes of exposure (e.g., residential ingestion of drinking water), exposure 
parameters (e.g., 2liters/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 OV s 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 PROs at the scoping stage of the RJ/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, PROs can be finalized, allowing remediation levels to be established in the ROD. The 
establishment of PRGs facilitates the development of the range of appropriate remedial alternatives and 
can focus selection on the most effective remedy. 

Throughout this report the term OV 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 OVs to site-specific ARARs and selecting ARARs as PROs where 
appropriate. In addition, the OVs can be used out of context from the PRO development process as a tool 
for preliminary screening of contaminants of concern during the early 

Mound Plant 
Anal (Rev. 4) 

Risk-Based Guideline Values Report 
Man::h 1997 

5 



. 
stages of an Rl/FS, thus possibly resulting in the removal of specific contaminants, exposure pathways, 
or entire sites from further investigation. 

The development of OVs for the Mound Plant required the following site-specific data: (1) media of 
pot~ntial concern, (2) contaminants of potential concern, and (3) probable future land use. This type of 
information was obtained from the Rl/FS for Mound Operable Unit 9/Sitewide Work Plan (DOE 1992a), 
the RIIFS forM ound 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 OVs are calculated using EPA 
health criteria [i.e., reference doses (RID) and cancer slope factors (SF)] and default or site-specific 
exposure assumptions. An RID is EPA's preferred toxicity value for evaluating noncarcinogenic effects 
resulting from exposure to environmental contaminants. The two types of RID toxicity values used by 
EPA for evaluating noncarcinogenic health effects are subchronic and chronic. A subchronic 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 hunian 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-tenn exposure to a contaminant (7 years to lifetime). 

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

OVs are initial guidelines; they do not establish that cleanup is warranted to meet these goals. As a 
result, during a site-specific RIIFS, the initial list of chemical-specific PROs may need to be revised or 
modified as new RIIFS 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 
PROs may need to be recalculated using site-specific exposure factors. Ultimately, OVs are modified to 
be used as PROs based on the results of a final baseline risk assessment, which establishes the threshold 
criteria for protection of human health and compliance with ARARs. 

Final remediation levels are not determined until the site remedy is ready to be selected. PROs 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 OV s, the remedial design engineers should 
understand that these OVs 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 RIIFS be shifted (e.g., chemicals without 
ARARs may become more or less important). Therefore, the design of remedial alternatives should 
remain flexible until the OV s are modified and final PROs are available. 
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3. DEVELOPMENT OF GUIDELINE VALUES 
I 

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 deijned as those that are potentially site­
related based on data compiled from the RifFS Operable Unit 9 Sitewide Work Plan (DOE 1992a), the 
RifFS Operable Unit 9 Sitewide Preliminary Baseline Risk Assessment (DOE 1992b ), and the Draft Work 
Plan for Environmental Studies in the Vicinity of the Mound Plant (ATSDR 1993). Only contaminants 
with toxicity information have GV s calculated for them. The contaminants of concern are listed in 
Tables 1 and 2 by chemical classes: 

organic contaminants generally considered to be of human prigin; 
high explosive (organic) contaminants; · 
inorganic or metallic contaminants, many of which are naturally occurring; 
polycyclic aromatic hydrocarbons (PAHs), semivolatile organic compounds associated with the 
process of burning; 
pesticides and polychlorinated biphenyls (PCBs) commonly used in electrical equipment as 
insulating fluids; and · ' 
radionuclides, some of which are naturally occurring. 

This document considers radioactive decay products by using the decay chain SFs found in the HEAST 
(EPA 1994). The decay chain SFs are designated by the "+D" after the radionuclide. Table 3 is a 
reproduction of the HEAST decay chains. Radionuclide GV s 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; ~e 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 lf.lfFS 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. 
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2.0E+01 .5.1E-+OO 2.4]!.08 7.B41 

2..5E-+04 9.3E-103 1.1&43 2.7E+OI 6.7E-+OO 1...5&41 4.711-01 

UE-+04 7.0E+02 3.3&43 1 • .5E+01 3.1E-+OO 4.2)!..01 1.3&07 

1.1&02 3.0E-+00 7.4J!..OI 6.1&07 2.1&06 

.5.7B-04 .5.3£+01 1.3E+OI 4.6&49 1...5&41 

1.9E-+04 4.9E+02 2.1&42 2.3E-+OO .5.11&-01 1.0&06 3.3&06 

7.3&43 3.2E-+OO 1.0&41 .5.9&47 -- 1.9&06 

.5.8]!..03 2.0E-+OO 4.9&41 1.4&06 4.4&06 

2.0E-+04 1.7E-103 2.4J!.02 2.7E-+OO 6.11&-01 7.9&47 :U&.o6 
1.9E-+04 I.OE-103 2.2J!..02 1.2E-+OO 2.9&41 3..5]!..06 1.1&4.5 

1.9E-103 1.6E+02 1.0&43 .5.8E-+OO 1.4E-+OO 2.1&47 6.11&-07 

1.1&01 2.2E.02 .5..5]!..03 3.2&43 1.0&42 

1.2&41 2.2E.02 .5.6&03 3.2&43 1.0&42 
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Table 1. (continued) 
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c.uR1'f 

000117-144 

000124-41-1 

CICIOCJ7S.094 

0001110·-41-4 

00011()..54.3 

CJ000'71..,59.J 

~ 

00001'7.-.5 

OOOIONS-2 

000127-11-4 

0001()1.11.3 

0000'1S4S4 

OOCIO'J9.41-4S 

00007S-&4 

CICI006'U6o3 

OOJSS0.20.7 

000117-11-'1 

0001»3-7 

0001156o$5o3 

CIOOCI5Cio3U 

~ 

Onlfll 
~ 

1.4&02 

7.5:£.0S 

9...5JI.04 

4-'PAIJ 

1.2:£.01 

7-'PAD 

l.lE-02 

UJ!..OS 

1.4&02 

73Eo411 

7.SE-+00 

7.SJI.01 --

.......... OniRfD OniRfD IBWIIIaaRIC 

~ 
ar-k ......... Olnl* 
~ ~ ~ 

2.0&02 2.0&02 

2.0&02 2.0Bo411 

6.0&02 6.0&02 3.0E.f00 

l.OE-411 I.OE-+OO 

6.0&02 6.0Bo411 2.0Bo411 

2.0E-GJ 2.0E-+00 

3.0&02 3.0&02 

6.0E-GI 6.0Bo411 

I.GE-02 I.GE-01 

2.0Bo411 2.0E.fOO 4.0:£.01 

3-'PAIJ 2.0&02 2.0Bo411 

6.0Bo4IS 

3.o&01 7.o&01 7.0:£.01 

1.1&02 1.0&02 1.o&02 

2.0E.f00 

2.0&02 2.0&02 

3.0E-GI 3.0E-+OO 

. -- --
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laWatlaa RfD 
Onlde 
~ 

1.6:£.01 

:U:S.OI 

5.7&02 

1.1:£.01 

2.0Bo41J 

-

1'Ndr ~ 
v ......... Sail ......... Pu W!!tJ ....... u,w. w eo 1'llmt Upblae Cooflldmt lw Olddllll 

l'8dllr c h .... Ollllllllt (B.DRY)' (B. WET)' Milk .. .., 
{rfllfq) Cmlllll> (...., {mllell) (1allllal) (II.} I cr.>' 

('-71fq) (...., 

7.6PAIS 1.9&05 S.9E.f01 1.9Eof02 

3-'PAIJ 2.4E-+OO 6.0:£.01 9.1PA7 UB-06 

UE-+OS 1.0E-+OS 4.5B.oS UE-+00 1.1E.f00 1.6£.07 S.o&O'I 

2.1E-+04 4.8&01 7.4&02 5.9E-01 l.s&01 1.1:£.05 3.s&OS 

UE-+OS 9.1E.f01 2.4:£.01 .5.9&02 .5.4:£.0.5 1.'JB.M 

4.4I!.QS UE-+00 4.11!-01 t.e06 4.Q.05 

2.0&02 6.0:£.01 1.s&01 1.1:£.05 3.4:£.05 

6..5E-GI 5.0&02 1.21!.02 7.9E-04 2..5BoOJ 

.5.5:£.0S 5.6E-+OO 1.4E.f00 2.SPA7 72Af 

3.7E-GI 1.2E.f00 3.0E-GI 3.21-06 I .&OS 

2..5E-+04 2..5Eof02 4..5&02 I.OE-+00 2.6:£.01 01-06 U:£.05 

2.6J!.OS 1.6&+00 4.0E-Gl 2.01-06 UB-06 

l.9E+04 4.4Eof02 1.Q!.02 1.6E-+OO 4.1E-Gl 1.91-06 6.011.06 

.5.11!-+0S 73Eof02 1.7&02 UE-+00 33:£.01 2.7J!.06 I..5J!.06 

1.11!-104 1..5E-+OS I.9J!..OS 2.11!-+00 7.0Bo411 7.4:£.0'1 2.SJI.06 

.5.1:£.01 U:£.01 1.4:£.05 Ul!oOS I 

UE-02 1.1E.f01 4.SE.f00 3.SE-OI I.CJB.41'1 I 

2.2JI.OI I.OE-411 2.6&02 2.2JI.04 7.1&04 

1.1:£.01 2.2Eo02 5.6:£.03 3.2:£.03 1.o&02 

1.2E.f00 1.21!.02 3.0:£.03 9.1J!..OS . 2.9Bo02 

1.2B+OO_ 1.21!.02 S.G:£.03 UJI.03 2.9Bo02 - -
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Table 2. Parameters for Radionuclides of Concern. 

Mound Plant 
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SoUto SoUto Plant Tnmsfer Tnmsfer 
Oral SF ln!Watlon EstenWSF Plant Uptake Coetr.ror Codf.for RADIONUCLIDE CASRN 

(mlrtpCO 
SF (rlslrlyr per Upblb 

{By Wet) MJit(FM) Beef(Fo) 
' 

(mlrtpCO pCIIasoD) {By Dry) 
(UD!tless) (day/ka) (day/ka) (DDio-) 

Actinium-227+0 014952-40-0 6.3J!..IO 7.9)!.{)8 6.0)!.{)7 2.6)!.{))• 5.1)!.{)2* 3.4)!.{)3* 4.6E-02* 

Americlum-241 014596-10-2 3.3E-IO 3.9)!.{)8 4.61!-09 4.0)!.{)3' 1.0)!.{)3' l.sB-06' 4.0E-M 

Bismutb-207 013982-38-2 5.1E-12 9.4E-12 5.SJ!.{)6 1.4)!.{)1· 3.SE-02• 5.oE-04• 4.0E-04• 

Cesium-137+0 010045-97-3 3.2E-II 1.9E-II 2.1E-{)6 2.0E-01* 4.0E-02* 8.4E-03* 5.1E-02* 

Cobalt-60 0 I 0198-40-0 1.9E-II 6.9E-II 9.8£-06 4.0E-01' 3.0)!.{)2' 7.0E-OS' I.OE-04' 

Plutoolum-238 013981-16-3 3.0E-IO 2.7)!.{)8 1.9E-Il 1.0)!.{)3' 5.0£-04' I.IE-061 1.8E-OS' 

Plutonlum-239 015117-48-3 3.2E-10 2.8)!.{)8 1.3E-II I.OE-03' 5.0£-04' I.IE-{)6' 1.8E-051 

Plutooium-240 014119-33-6 3.2E-IO 2.8E-08 1.9E-II 1.0)!.{)3' 5.0E-04' I.IE-{)6' 1.8J!.{)S' 

Radium-226+0 013982-63-3 3.0E-10 2.8E-09 6.7E-{)6 4.SE-OI* 8.8)!.{)2* 3.0E-03* 1.2E-02* 

Strontium-90+0 010098-97-2 5.6E-II 6.9E-11 O.OE+OO 4.0E+OO• 3.0)!.{)1• 2.8E-03* 9.0E-03* 

Thorium-228+0 014274-82-9 2.3E-10 9.7E-08 9.9E-07 4.7)!.{)1• 9.2E-02' 5.0E-03' 5.2E-02* 

Thorium-230 014269-63-7 3.8E-11 1.7)!.{)8 4.4E-11 I.OE-03' 5.0£-04' 5.0E-{)6' I.OE-04' 

Thorium-232 007440-29-1 3.3E-11 1.9E-08 2.0E-11 I.OE-03' 5.0E-04' 5.0£-06' I.OE-04' 

Tritium 010028-17-8 7.2E-14 9.6E-14 O.OE+OO O.OE+no- O.OE+no- I.SE-02* O.OE+no-

U111niutn-233 013968-55-3 4.SE-II 1.4E-08 3.SE-11 I.OE-02' 2.0E-03' 4.0E-041 3.4E-041 

UIIIJiium-234 013966-29-5 4.4E-11 1.4E-08 2.1E-ll 1.0)!.{)2' 2.0E-03' 4.0£-041 3.4E-041 

UIIIJiiutn-235+0 015117-96-1 4.7E-ll 1.3E-08 2.7E-07 1.1)!.{)2• 2.5)!.{)3• 4.1E-04* 4.4E-04* 

U111niutn-238+0 007440-61-1 6.2E-11 1.2E-08 5.3E-08 I.IE-02• 2.6E-03* 4.1E-04* 4.SE-04* 

'Value can be referenced in IntemationalAtomic Energy Agency (IAEA). 1982. Generic Motkls Parameters for Assessing the Environmental 
Transfer of Radionuclides from Rountine Releases: Exposures of Critical Groups. 
"'Value can be referenced in Strenge, D.L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Bases for the Multimedia 
Environmental Pollutant Assessment System (MEPAS). Prepared for the U.S. Department of Energy, Pacific Northwest Laboratory. 
"Value can be referenced in National Council on Radiation Protection Measurement (NCRP). January 1989. Scruning Techniques for 
Detennining Compliance with Envrionmental Standards. Releases of Radionuclides to the Atmosphere. Bethesda, Maryland. 
• Additive value from individual chain memben 
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I Mound Plant 
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I 

I 

Principal RadionucUdc1 ' 

Nuclide 

Ac-227+0 

A&·l08m+O 

A&·llOm+O 

Am-243+0 

Cc-144+0 

Cs-137+0 

Np-237+0 

Pb-210+0 

Pu-241+0 

Pu-244+0 

Ra-226+0 

Ra-228+0 

R.u-106+0 

Sb-l:ZS+D 

Half-life 
()'1') Associated Decay Chain11 

22 [Tb-227 (98.6~. 19 dl) 
Fr-223 (1.4~. 22 miD) 
Ra-223 (11 d) 
Rn-219 (4 S) 
Po-21.S (2 ms) 
Pb-211 (36 miD) 
Bi-211 (2 miD) 
[n-207 (99.7~. s mill) . 
Po-211 (0.3 ~. O . .S s)) 

127 .d 

A&·I08 (9~. 2 mill) ' 

0.7 . 
Ag·110 (1 ~. 2S S) 

: 

7.4 X lo' Np-239 (2 d) 

0.8 [Pr-144 (9~. 17 miD) 
Pr-144m (2~. 7 miD)) . 

30 Ba-i37m (9.S~. 3 miD) 

2.1 X lo' Pl-233 (27 d) 

' 

2l Bi·210 C.S d) I 

Po-210 (138 d) 
I 

14 (A.m-241 c -toos. 432 Y> 
U-237 (7 d)]• 

8.3 X 107 . U-240 ( -100~. 14 h) 
Np-240 

1.6 X toJ Rn-222 (4 d) 
Po-218 (3 mill) • ' 

Pb-214 <-too~. 21 ~, 
Bl-214 (20 miD) 

Po-214 <-too~. 1 mm> 
8 Ac-228 (6 h) 

1 Rh-106 (30 S) 

3 Te·l:ZSm (23~ • .S8 dl 

Risk-Based Guideline Valuas Report 
March 1997 

Tcrminal Nuclide or 
Radioauclidcc 

Half-life 
Nuclide (yr) 

Pb-207 • 

Pd·108 (91 S) ~ .. 
[Cd-108 (98S) • 
Pd-108 (2S)) • 
Cd·llO (99~) • 
(Cd-110 ---(99.7~) .. 
Pd-110 (0.3~) 

I 

Pu-239 2.4 X 
1o' 

Nd-144 • 

S..137 • 
U-233· 1.6 X 

tOS 
Pb-206 • 

Np-237 2.1. X 
10' 

Pa-240 6.5 X 

to' 

Pb-210 22 

lb-228 2 

Pd-106 • 
Tc·l:ZS • 

13 



Table 3. (continued) 

Mound Plant 
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TcrmiDal Nuc:Ude or 
PrtDclpal Rldlonucllde• Ra4loauc:Ude' . 

Half-life Half-life 
Nuclide _{)'!) Associated Decay Chain" Nuclide (yr) 

Sr-90+0 29 Y·90 (64 b) Zr-90 
. •· 

lb-228+0 2 Ra-224 (4 d) Pb-208 • 
RD-220 (56 I) 
Po-216 (0.2 S) 
Pb-212 11 b) 
Bi-212 (61 mill) 
[Po-212 (64S. 0.3 1'1) 
n-2os (36S. 3 mm>J 

1b·229+D 7.3 X 1oJ Ra-225 (15 d) Bl-209 • 
Ac-m (lOd) 
Fr-221 (S mill) 
Al·217 (32 IDS) 
Bl-213 (46 min) 
[Po-213 (98S, 4 ~&~) 
n-209 (ls. 2 min)) 
Pd-209 (3 b) 

U·235+D 1.0 X lol 'lb-231 (26 b) Pa-231 3.4 X 

1o4 

U·238+D 4.5 X 109 lb-234 (24 d) U-234 2.4 X 
(Pa-234m (99.8S, 1 min) lo' 
Pa-234 (0.2S, 7 h)] 

• Radioauclidcs with half'-Uvcs lfC&ICr Ibm six maaths. •+e• dcsipl&ICS principal ndioaucli&::s with 
"''Citlcd decay cbaiDS. 

• 1be chain or decay producls o( a priDcipal radioaucUde cxtc:DdiDs to (but DOt iDcludiDS) lbc DCXl priDcipal 
radioauclide or a stable rtdiC"'\UCCide. H.alf'-Uvcs are pVCD iD pan:ulbcses. SriDcbes are iodic:&fcd by 
square bnckc:ts with braocbiq ratios iD parentheses 

c 1be priDcipal ndioaucUdc or stable nuclide lbal tmDiDalcs an U30Ciatcd decay cbaiD. Stable auclidcs arc 
indica.tcd by tD uraisk (•) iD place of a balf'.Jite. 

• A hypb= iDdicates that lhctc are ao associlled decay products. 
• 1be bnmclJmg decay for Pu-241 aad Cm-243 inwlvcs multiple priDcipal ndioaucudcs aDd associated 

radioauclidcs. 

• Table adaplcd &om: C. Yu.. ct a1. (1994), ~tor Implcmcuring Residual Radioaclivc MISc:rials 
OuideliDc:s UsiDs RBSRAD. VcrsiOD S.O, • Atpme Nalicaal Labonlory. 
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3.3 DESCRIPTION OF EXPOSURE SCENARIOS 

The exposure scenarios developed for this report are for the purpo~e 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 is expected. Future use of the site may include residents, subsistence farmers, recreational users, or 
workers associated with light industry. If land uses other than these are to be assumed, additional 
exposure pathways, parameters, and equations will need to be developed. 

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

Residential 

The residential scenario characterizes potential exposures to someone who resides on the property 24 
hours per day, 350 days per year (assuming 2 weeks vacation per year) for 30 years (including 6 years as 
a child). The resident is assumed to ingest (accidentally eat) a small amount of soil, inhale smaJJ 
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-ga1lon (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., I day per week} for 30 years (including 6 years as a 
child). The person is assumed to ingest a small amount of soiVsediment in the park, inhale small 
amounts of dust from the soiVsediment, and be externally expos~d to possible radiation from the 
soiVsediment. In addition, the park visitor is assumed to wade or play in surface water on the property 4 
hours per day, 52 days per year for 30 years, and ingest (accidentally drink) small amounts of water while 
wading or playing. 

Subsistence Fanner (Agricultural Exposure) 

The subsistence farmer scenario characterizes potential exposur;es 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-
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Table 4. Exposure Scenarios and Pathways for Future Land Use. 

-- -------···--

EXPOSURE SCENARIO 

EXPOSURE PATHWAY Residential Recreational a Subsistence Farmer Construction a,c 

Soil 

Ingestion • • • • 

Inhalation of fugitive dusts • • • • 

External radiation exposure • • • • 

Groundwater 

Ingestion • • • 

Inhalation of vapors (showering) • • • 

Dermal contact (showering) • • • 

Surface Water 

Ingestion (wading) • 

Dermal contact (wading) • • 

Food b 

Ingestion (homegrown produce) • 

Ingestion (beef) • 

Ingestion (dairy products) • 

a Exposure pathway for soil for this receptor population also includes exposure to sediment in surface water bodies. 
b Indirect ingestion of contaminants present in soil via ingestion of produce, beef, or dairy products grown on the property. 
c Occupational exposure to surface water is conservatively estimated by the recreational scenario. 
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Commercial Construction 
Off-site 

• • 

• • 

• • 

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

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 w.ork 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 soiUsediment 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/Construction Worker) 

There may be occasion in the future to construct office buildings:'on Mound property. These construction 
activities would require worker exposure to residual soil and subsurface soil contamination. This 
scenario characterized the potential exposures to off-site private :contractors construction workers and 
some utility workers who may work on the property 8 hours per day for 250 days per year over the period 
of one year. These workers are assumed to ingest soiUsediment on the property, inhale dust from 
soiUsediment, and be externally exposed to possible radiation from the soiUsediment. 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 GV s are derived from RAGS - Part A (EPA 1989), ~GS - Part B (EPA 
1991a), and RAGS- "Standard Default Exposure Factors" (EP~ 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 evaluat~d 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. 'Risks 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 104

, 1 o-s, and 1 0"6
, which are within the EPA target risk range of 104 

to 10-6. A cancer risk of 104 to 10-6 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 Judex of 1, which is 
the level of exposure to a chemical from significant exposure pathways in a given m~dium 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 GV s 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 GV s for the various exposure scenarios 
applicable to the Mound Plant are presented in Appendix A. The calculated GVs for the ingestion [Eq. 
(1)], dermal [Eq. (2)], and inhalation [Eq. (3)] routes of exposure are represented by the contaminant 
concentration in that particular media of concern (e.g., CWINo, CWoER, CWJNH). The equations include 
calculations of total contaminant concentrations [CWTOTAL- Eq. (4)] for a given medium and are based 
on the identified exposure pathways and associated parameters. 

EPA standard default equations do not 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, GVs 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 199la) 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, st~dard default exposure equations and parameters used to calculate GV s 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 pCilliter rather than mglg or 
mglliter; (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 humaris; 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): 
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Ingestion: 

Dermal: 

Inhalation: 

( .T._'R..:...) (:....:B:...:.W.:....:A:.:..:.)...:...( A_T...:...)(;_3_65_d..,...a.::...ys.....::./y:......:..r) 
CWJNG=-

( SFo)( IRw)(EF)(ED) 

(TR)( BW A)( BW c )(AT)(365 dayslyr) cw -----------~~~~~~~~~~~---------
DERM- ( SFo)(PC)(CF)(EF)(ET)f( SAA )( EDA )( BW c)+( SAc)( EDc )( BW A)] 

CWINH = (TR)(BWA)(AT)(365days I xr) 
(SFI)(K)(lRAIR)(EF)(E!J)(TF) 

(1) 

(2) 

(3) 

Ingestion+ Dermal+ Inhalation: (4) 

CWrorAL= {TR)( BW A)( BW cHAT)(365 ~yslyr) 
(EF)/( BW eX SF oX IRwXED)+( SF .J(PC)(CF)(El'){( SAA)( EDAX BW c)+( SAc)( ED eX BW Ail+( BW c)( SF,)(K)( IR.)(ED)(TF)} 

Parameters: Definitions and Units: 

ewiNG Contaminant concentration in water (ingestion) (mg/1) 
CWvER Contaminant concentration in water (dermal) (mg/1) 
CWINH Contaminant concentration in water (inhalation) (mg/1) 
CWTOTAL Total contaminant concentration in water (mg/1) 
TR Target excess individual lifetime cancer risk ( unitless) 
SFo Oral cancer slope factor (mglkg-day)"1 

SF1 Inhalation cancer slope factor (mglkg-day)"1 

IRw Daily water ingestion rate (Vday) 
PC Permeability constant (cmlhr) 
CF Conversion factor (V1000 cm3

) 

S~ Skin surface available for contact with water (Adult) (cm2
) 

SAc Skin surface available for contact with water (Child) (cm2
) 

K Volatilization factor (Vm3
) 

IR, Daily inhalation rate (m3/day) 
ET Exposure time (hr/day) 
EF Exposure frequency (dayslyr) 
BW A Body weight(7-31 yrs)(kg) 
BWc Body weight (1-6 yrs) (kg) 
ED Exposure duration (yrs) 
EPA Exposure duration (7-31 yrs) (yrs) 

· EDc Exposure duration (1-6 yrs) (yrs) 
AT Averaging time (yrs) 
1F Time fraction spent in house 

Figure 2. Example Guideline Value Calculations. 

19,400 
7,280 
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Calculated Value 
Calculated Value 
Calculated Value 
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Chemical-specific 
Chemical-specific 
2.0 
Chemical-specific 
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0.0005 X 1000 
20 
0.167 
350 
70 
15 
30 
24 
6 
70 
15/24 

19 



Residential- Groundwater Exposure Pathway (Chemical- Carcinogens/Sample Calculation of the GV for Benzene): 

Ingestion: 
(1 x 104 )(70 kg)(70 yrs)(365 dayslyr) 

CW lNG= (2.9 x1o·2 mglkg-day·1 )(2llday)(350dayslyr)(30 yrs) 

CWrNo = 2.9 x1o·1 mg/l 

Dennal: 

( J x 10" )(70kg)( J$q)(70 yrt)(J65 days/yr) 
CW- • (2.9 x 10·' mglkg • ~-' J(2.1 x JO'' cm/hr)(l/1000 t/ em' )(JSO dayslyr)(O.J67 hrlday) [( 19400 em' )(:Ups)( 15 kBJ+(7280 em' }(6 yrt}(70 kBJJ 

CW DER = 7.5 X Jif mg/f 

Inhalation: 
( h 104 )(70 k.g)(70 yrt)(365 dayslyr) 

CW oEIIM= (2.9xJo·l ,;.,gllr.g. day"1 X.O.OOOSxJOOOU m~(JSOdayslyr)(20m11day)(30 yrt)(lS/24) 

CW INH = 9.4 X }0.2 mg/f 

Ingestion+ Dennal + Inlfalation: 

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

Revision 2 of the GVs incorporates a simplified method for assessing the risk from the inhalation of 
tritiated water vapors while showering and inside a residence (Appendix C). Previous versions of this 
document have utilized the Andelman equation as given in RAGS, Part B ( 1991 a) 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 ~ethodology has been developed with 
input from Mike Boyd of the Office of Radiation and Indoor Air of US EPA but a final review by US EPA 
headquarters is not complete at this time. 

Previous revisions of this document have incorporated methods to calculate the biological uptake or 
transfer coefficients for metals, radionuclides and organic contaminants. Experimentally derived transfer 
coefficients for metals and radionuclides have been released and these values have been used in the 
produce, beef and milk pathways. The organic contaminants are :calculated as they have been previously 
with the use of the MEPAS model (Strenge and Peterson 1989). The transfer coefficients for milk and 
beef have been obtained and used in the following preference Int,ernational 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 GV s. 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 cqmparisons, increase in the EPA estimate 
of lifetime fatal cancer risk associated with whole-body irradiation, and increase in the EPA cancer 
morbidity risk estimate from 623 to 761 per 10

6 
person-rad (EPA 1994). 

I 

One other soil-specific exposure parameter that needs further e~planation 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 s~turation, it is assumed that pure liquid­
phase contaminant is present in the soil, thus making it difficul~ 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 F ACILITYWIDE 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 o(the EPA PRG development approach 
and their relationship to the scoping phase of a site-specific RifFS.: Using the· RifFS Operable Unit 9 
Sitewide Work Plan (DOE 1992a), the RifFS Operable Unit 9 Sitewide Preliminary Baseline Risk 
Assessment (DOE 1992b), and the Draft Work Plan for Environm~ntal Studies in the Vicinity of the 
Mound Plant (ATSDR 1993), the EPA methodology for developing risk-based PRGs was applied on a 
sitewide scale by following steps similar to those used during the scoping phase of an RIIFS (Figure 4). 
As a result, contaminants arid media of concern, current and future land-use assumptions, and likely 
exposure scenarios used in developing the GV s 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 RifFS is conducted. This approach redu,ces the PRG development steps of 
RifFS scoping to a simple comparison of GV s 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 RifFS. 

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

Generally, the GVs 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 RIIFS and baseline risk assessment. With regulator approval, sites that have no 
contaminant concentrations exceeding the GVs may be considered for no action, and RIIFS activities can 
be limited appropriately (Figure 6). Because the GVs can be us~d as a basis for proposing no action, 
sites considered for no action based solely on the use of GVs should have adequate site characterization 
data (historical or current) and no evidence of past practices that: generated significant quantities of 
waste. 
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Figure 3. EPA Methodology for Development of Risk-Based PRGs. 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report 
March 1997 

24 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



.I 

I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Review of data collected 
in Mound Operable Unit 9 

Site-Wide Investigation Reports 

+ 
I 

Identify Site-Specific 
Media and Contaminants 

of Concern I 

• I 

Identify Appropriate 
Current and Future Land 
Use for the Mound Site 

+ 
Identify Site-Specific 
Exposure Pathways, 

Parameters, and Equations 

.. 
Identify Toxicity Values 
for all Contaminants of 

Concern at the Mound Site 

+ 
Select Target Risk 

Levels for all Contaminants 
of Concem at the Mou,nd Site 

.. 
I 

I 

Calculate Risk-Based 
Guideline Values 

Figure 4. Sitewide Guideline Value Methodology. 
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Figure 5. Streamlining EPA Methodology for the Development of Site-Specific PRGs. 
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Figure 6. GVs in Preliminary Site Screening. 
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Tabte·t.t.l 

Residential - Soil Exposure Pathway (Chemical - Carcinogens) 

Mound Plant 
Final (Rev. 4) 

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

(EF) (SF0 ) (CF) [(IR.roilc) (EDc) (BWA) + (IR.roilA) (EDA) (BWc)) 

(TR) (BWA) (A1) (365 dayslyr) 
CSINII = .;._· ----------

(EF) (SF1) (ED) (IR~l) (-1 
+ -

1-) 
' VF PEF 

~ · - - . - . __ ~ (TR) _ (BW c)_ (BWA) (A 1) (365 days/yr) 
csrorAL = · · · - -

(EF) ((SF
0

) (CF) ((IR.roilc) (EDc) (BWA) + (IR iiA) (EDA) (BWc)] + (SF1) (IR111r) (-1 
+ -

1-) (ED) (BWc)] 
.ro VF PEF 

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

Table 1.1.1 

Variable 

CSINO 

CSINH 

CSTOTAL 

TR 

BWc 

BWA 

AT 

SF. 

SF1 

CF 

IR...uc 

·~ 
JR. 

. 

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

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil Qngestion) 

Contaminant Concentration mg/kg 
in Soil Onhalation) 

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

Target Excess Individual I X 10"6 

Lifetime Cancer Risk I X to·' 
I X J0-4 

(Unittess) 

Body Weight (1 - 6 yrs) IS kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time 70 yrs 

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

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

Conversion Factor J0-6 kg/mg 

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

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

Inhalation Rate 20m3/day 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

2 

- - - ·- - - - - - - - - - - - - - - -



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

Mound Plant 
Final (Rev. 4) 

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 9285.7-0IB, 
Volatilization Factor (m1/kg) revision 

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

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 

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

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

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 1.1.2 

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

CS _ (Till) (BWc) (BWA) (A1) (365 days/yr) 
IHG(Ciwnic) - 1 . 

(EF) (CF) ( n~n ) [(/Rso;tc) (EDc) (BWA) + (/RsoilA) (EDA) (BWc)] 
oC 

CS _ (Till) (BWA) (A1) (365 days/yr) 
oo~aw~)-------1--------1----1-----

(EF) ( n.- ) (/R"l') ( VF + PEF) (ED) 

(Till) (BW c) (BWA) (A1) (365 days/yr) 
CSTOTAL(Ciuonic) = 1 1 1 1 

(EF) [( n~n ) (CF) [(/Rsoilc) (ED c) (BWA) + (IRso;IA) (ED..,) (BWc)J + (RID .... ) (/R4;,) ( VF + PEF) (ED) (BWc)] 

Mound Plant 
Final (Rev. 4) 

• 
Risk-Based Guideline Values Report • Appendix A 

March, 1997 
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Table 1.L2 

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

Mound Plant 
Final (Rev. 4) 

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

1 
(EF) (CF) ( ) (/Rsoild 

RfDosc 

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

Table t.t.l Residential (Chemlcnl • Noncnrclnogens) 
Exposure variable explanations ror the soli exposure pathway 

Variable 

CSIHO(Qranlc) 

CSIHH(Qranlc) 

CSINO(Suloc......UO) 

CSTOTAL(Otaalc) 

CSTOTAL(SuWatanlo) 

THI 

BWc 

BWA 

AT 

RfDoe 

RfDoSC 

RfDiC 

CF 
-------

Dennltlon Value Used 

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

Contaminant Concentration in Soil mg/kg 
Onhalation) for Chronic Exposure 

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

Total Coptaminant Concentration mg/kg 
in Soil for Chronic Exposure 

Total Contaminant Concentration mg/kg 
In Soil for Subchronic Exposure 

Target Hazard Index l 
(Unitless) 

Body Weight (l - 6 yrs) IS kg 

Body Weight (7- 31 yrs) 70 kg 

Averaging Time Equal to ED 

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

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

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

Conversion Factor to-6 kg/mg 
- -

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

Explanation/Source I 

! 

Calculated Guideline 
~ Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

I 

I 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 i 

OSWER Directive 9285.6-03 
I 

IRIS, HEAST 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/l-89/002 

6 
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-------------------
Table 1.1.1 Residential (Chemical - Noncarclnogens) 

Exposure variable explanations Cor the soil exposure pathway. 

Variable Definition Value Used Explanation/Source 

JRsoiiC Soil Ingestion Rate (I - 6 yrs) 200 mglday OSWER Directive 9285.6-03 

JRsoiiA Soil Ingestion Rate (7 ~ 31 yrs) 100 mglday OSWER Directive 9285.6-03 

IR,1, Inhalation Rate 20 m1/day OSWER Directive 9285.6-03 

VF Soil-to-Air Chern ical-speci fie OSWER Directive 9285.7-0 I B, 
Volatilization Factor {m1/kg) revision 

PEF Particulate Emission Factor 4.28 x I 09 m1/kg OSWER Directive 9285.7-0 I B, 
revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA · Exposure Duration 24 yrs OSWER Directive 9285.6-03 

1 The (:&lculat_ed 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 
March, 1997 1 



Table 1.1.3 

Residential .. Soil Exposure Pathway (Radionuclides) 

CS10TAL = 

Mound Plant 
Final (Rev. 4) 

CS = (TR) 
lNG (SF

11
) (CF1) (EF) ((/R1011c) (EDc) + (IR.,JIA) (EDA)] 

CSINH = 
(TR) 

1 1 
(SF1) (CF2) (EF) (ED) (IR11Ir) ( VF + PEF) 

CSEX = (TR) 
(SF.) (ED) (1-S11) (T.) 

(7'~} 

(SF0 ) (CF1) (EF) [(IR101c) (ED c) + (IR10u) (ED A)] + (SF1) (CF2) (EF) (ED) (IR,~r) ( ~ + P!F> + (SF,) (ED) (1-S.,) (T.) 

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

- -- ---

Table l.l.J Residential (Radionuclides) 

. 

Exposure variable explonotlons for the soli exposure pathway 

Variable 

CSINO 

CSINH 

CSEX 

CSTOTAL 

TR 

ED 

EDc 

EDA 

SFO 

SF1 

SF. 

CF1 

CF2 

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionucl ide Concentration pCi/g 
in Soil (External Exposure) 

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

Target Excess Individual I X 10~ 

Lifetime Cancer Risk I X 10"5 

I X 10 ... 
(Unitless) 

Exposure Duration 30 yrs 

Exposure Duration 6 yrs 
-

-

Exposure Duration 24 yrs 

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

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

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

Conversion· Factor I 10·' g/mg 

Conversion Factor 2 103 g/kg 
-- ------- -- ----~-

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6:.03 

OSWER Directive 9285.6-03 

OSWER Directive-9285.6-03- -

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.7-0lB 

9 



Mound Plant 
Final Rev. 0 

Table 1.1.3 Residential (Radlonuclldes) 
Exposure variable explanations ror lhe soil exposure palhway 

Variable Definition Value Used 

EF Exposure Frequency 350 days/yr 

IR.onc Soil Ingestion Rate (I - 6 yrs) 200 mg/day 

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

JR.., Inhalation Rate 20m3/day 

VF Soil-to-Air Radionuclide-specific 
Volatilization Factor (m3/kg) 

PEF Particulate Emission Factor 4.28 x 109 m3/kg 

s. Gamma Shielding Factor 0.2 
.(Unitless) 

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

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

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

Explanation/Source 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB 

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

10 
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Table 1.2.1 

Residential - Groundwater Exposure Pathway (Chemical - Carcinogens) 

Mound Plant 
Final (Rev. 4) 

CW = _;_(T._'R..;_) _(B_W_.::.;A:.._) _;_(A_1)--...:...(3_65_da_ys_/y_;_,r) 
lNG (SFo) (IR..,aur) (EF) (ED) 

CW = . (TR) (BWA) (BWc) (A1) (365 days/yr) 
DER (SF

0
) (PC) (CF) (EF) (E1) ((SAA) (EDA) (BWc) + (SAc) (EDc) (BWA)] 

CW = (TR) (BWA) (A1) (365 days/yr) 
IN/I (SF,) (K) (TRIJ,) (EF) (ED) (TF) 

CJY • (TR) (BII',.) (BWc) (A1) (36S d~/yr) 
ror.cL ~(£::-:::F)::-:-:-((B~II'~c..,..) ~(S:-::'F 

0
...,....) ~(l='R-~)-(:-::ED~):-•-(-:-::SF-=-0-:-) ~(P:-=C):-(-:-:C:-::'F):'-(=£=7)'--::(~(SA~,.--=')'--::(E=o==-,..,;-) -:-:(8:':-:ll'c:'-c-) -. -:-:(SA...,....c...,....)-'-:-(E=:D~c..,..) -:-:(Bc:-:W:-:,.)::-1 -. 7-(B:::IV::-c):-(-:-::SF=J:-(-:-:-K)~(l='R.--=;)-(=ED=:)-(=TF)=-=--1 

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

II 



Table 1.2.1 

Variable 

CWINO 

CWon 

CWINH 

CWTarAL 

TR 

SF. 

SF1 

Itt_.. 

IR.a. 

K 

SAc 

SAA 

Mound Plant 
Final (Rev. 4) 

---- - --

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

Definition 

Contaminant Concentration 
in Water (Ingestion) 

Contaminant Concentration 
in Water (Dermal) 

Contaminant Concentration 
in Water (Inhalation) 

Total Contaminant 
Concentration in Water 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Daily Water Ingestion Rate 

Daily Inhalation Rate 

Volatilization Factor 

Skin Surface Area 
Available for Contact- Child 

Skin Surface Area 
Available for Contact- Adult 

Value Used 

mg/1 

mg/t 

mg/t 

mglt 

I X 10-6 
I X 10'5 

I X 10'4 

(Unitless) 

Chemical-specific 
(mglkg-day)·' 

Chemical-specific 
(mglkg-day)·' 

2.0 t/day 

20 m1/day 

0.0005 X 1000 t lm' · 

7,280 cm2 

19,400 cm2 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive9285.7-0IB 

IRIS, HEAST 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB 

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

Whole body EPA/600/8-89/043 

tl 

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



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

Table 1.2.1 Residential (Chemical • Carcinogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Definition . Value Used 

PC Permeability Constant Chemical-specific 
(crnlhr) 

CF Conversion Factor 1 t/1000 em' 

ET Exposure Time 0.167 hours/day 

EF· Exposure Frequency 350 days/yr 

ED Exposure Duration 30 yrs 

EDc Exposure Duration (1-6 yrs) 6 yrs . 
EDA Exposure Duration (7-31 yrs) 24 yrs 

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

BWA Body Weight (7-31 yrs) 70 kg 

AT Averaging Time 70 yrs 

--- TF - _Time Fraction Spentin House ~~ IS/24 
·-

1 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 

Explanation/Sourte 

Literature 

EPA/540/1-89/002 

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

OSWER Directive 9285.6~3 

EPA/600/8-89/043 

13 



• 

Table 1.2.2 

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

(THI) (BWA) (365 days/yr) 
CWING(Ciuonk) = 

(/Rwallr) (EF) ( & ) 

RfDoc 

(THI) (BWc) (A1) (365 days/yr) (BWA) 
CWDER(Ouwtk) = ----------------

(PC) (CF) (£1) (EF) ( 1 ) [(SAc) (EDc) (BWA) + (SAA) (EDA) (BWc)] 
RfDoc 

CW = (THI) (BWA) (365 days/yr) 
INH(Ciuonlc) 1 

(K) (IRa,) (EF) (TF) ( RJD;) 

(1711) (BWc) (BJY,.) (36.5 days/yr) (A1) 
av~4(0NK,·--------~~--------~------~~~~--~--------~------------------~----------

(EF) ((IR-) (-1-) (BU'c) (ED) • (PC) (CF) (E7) (-1-) ((Stfc) (EDc) (BJV,.) • (SA,.) (ED,.) (BWc))+ (ED) (K) (IR.,) (--
1
-) (BWc) (1F)) 

Mound Plant 
Final (Rev. 4) 

RJD~ . RJD~ RJDIC 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 1.2.2 (Cont.) 

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

Mound Plant 
Final (Rev. 4) 

(THI) (BWc) (365 days/yr) 
- cw = 1 

cwroTAL(S""""""J- DER(S .... _) (PC) (CF) (E1) (EF) (RJD ) (SAc)] 

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



Table t.l.i 
-

Variable 

CWINO 
(n-ic) 

CWINH 
(O.ranlo) 

CWDI!R 
(0.RIIIIo) 

CWDI!R 
(Sulachnalo) 

CWTOTAL 
(a.ranio) 

CWTOTAL 
(SIIbcluanlc) 

'THI 

IR_ .. , 

EF 

K 

IR.~r 

RIDiC · 

----- -- ---

Mound Plant 
Final (Rev. 4) 

Rt&ldentlal (Chemical - NcJncnrclnogens) 
Exposure variable explanotlcJns ror the groundwater exposure pathway. 

Dennltlon 

Contaminant Concentration in Water 
(Ingestion) for Chronic Exposul'e 

Contaminant Concentration in Water 
(Inhalation) for Chronic Exposure 

Contaminant Concentration in Water 
(Dertnal)' for Chronic Exposure 

Contaminant Concentration In Water 
(Dermal) for Subchronic Exposure 

Total Contaminant Concentration 
in Water for Chronic Exposurb 

Total Contaminant Concentration 
in Water for Subchronic Exposure 

Target Hazard Index 

Daily Water Ingestion Rate 

Exposure Frequency 

Volatilization Factor 

Daily Inhalation Rate 

Chronic Inhalation Reference Dose 

Value Used 

mg/t 

mgtr 

mg/f 

mg/t 

mglt 

mg/t 

I 
(Unitless) 

2.0 t/day 

350 days/yr 

0.0005 X 1000 t/m3 

20m3/day 

Chemical specific 
(mg/kg-day) 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 
I 

IRIS, HEAST 

16 
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Table 1.2.2 

Variable 

PC 

CF 

ET 

ED 

EDA 

EDc 

RfDoe 

' 
I 

RfDoSc 

I 
-SAc 

SAA 

TF 

BWc 

BWA 

Mound Plant 
Final (Rev. 4) 

Residential (Chemical - Noncorclnogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Definition 

Permeability Constant 

Conversion Factor 

Exposure Time 

Exposure Duration 

Exposure Duration Adult 

Exposure Duration Child 

Chronic Oral 
Reference Dose 

Subchronic Oral 
- -· --

Reference Dose 

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

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

Time Fraction Spent in House 

Body Weight (1-6 yrs) 

Body Weight (7-31 yrs) 

Value Used 

Chemical-specific 
(cm/hr) 

I t/1000 em' 

0.167 hr/day 

30 years 

24 years 

6 years 

Chemical-specific 
(mg/kg-day) 

- - -- Cf!emica_l-specific 
(mg/kg-day) 

7,280 cm2 

19,400 cm2 

t5n4 

15 kg 

70 kg 

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

-- --

Explanation/Source 

Literature 

EPA/54011-89/002 

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 
-- - -- --

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

Whole body 
EPA/600/8-89/043 

EPA 600/8-89/043 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

17 



Table t.l.l Residential (Chemical • Noncarclnogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Dennltlon Value Used 

AT Averaging Time Equal to ED 

• 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 

Risk-Based Guide•· 

Explanation/Source 

OSWER Directive 9285.6-03 

II 

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



-------------------
Table 1.2.3 

Residential - Groundwater Pathway (Radionuclides) 
-- -- -~---- -- --- --~- ~....._£_ 

TR 
CWINO = (SFO) (IR..,tJ,.,) (EF) (ED) 

For Tritium also add: 

Mound Plant 
Final (Rev. 4) 

CWINII77UT = TR 
(SF,) (fRau) (EF) (ED) (MroTAL) (CF) [(ETs) + (F) (Np) (Nsv) (Vs) 

1 ' ~·, "' ] 

TR 
CWDERMTm = (SF 0 ) (SA) (KPTRIT) (ETs) (EF) (CF

2
) (ED) 

av. • rn 
roTALntiT (EF) (ED) ((SF.) (IR.,..) + (SF

1
) (IR.;) (M

1074
) (CF

1
) ( (ETs) + (~ (~~)' (N sv) (Vs)J + (SF 

0
) (SA) (KnRrT) (ET

1
) (CF

2
)) 

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

Table 1.2.3 

Vorlnble 

CWINO 

CWINHTRIT 

CW DERt.n'RIT 

CWTarAL 

TR 

SF. 

SF1 

JR.-, 

IRa" 
EF 

ED 

R~ldentlal (Radlonuclld~) 
Exposure variable explanations ror the groundwater exposure pathway. 

Definition Value Used 

Radionuclide Concentration pCi/t 
in Water (Ingestion) 

Tritium Concentration pCi/t 
in Water (Inhalation) 

Tritium Concentration pCi/t 
in Water (Dermal) 

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

. 
Target Excess Individual I X 10"6 

Lifetime Cancer Risk I X JO•S 

I X 10"4 

(Unitless) 

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

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

Daily Water Ingestion Rate 2.0 t/day 

Daily Inhalation Rate 0.83m3/hr 

. Exposure Frequency 350 days/yr 

Exposure Duration 30 yrs 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

HEAST 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
--

20 
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Mound Plant 
Final (Rev. 4) 

Table 1.2.3 

Vorioble 

MTOTAL 

CF1 

ETs 

F 

N, 

Nsv 

- - -· - Ys __ 

}. 

Vu 

SA 

KPTRrr 

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

-

Definition Value Used 

Airborne Mass Concentration of 66.96 g/m' 
Water in Shower Stall 

Conversion Factor for Mass of I t/IOOOg 
Water 

Exposure Time in Shower 0.167 hours/day 

Fraction of Day Spent Inside 15 hours/24 hours 
House 

Number of Household Members 4 
Showering per Day 

Number of Shower Volumes 6 
Expelled into Home per Shower 

Volume of Shower Stall 5 m' 
- - - -- -- - - - - -

Functional Air Exchange Rate of 2.76/ hour 
House 

Volume of House (1200 ftl) 272m' 

Skin Surface Area Available for 1.9 m2 

Absorption 

Dermal Permeability Constant for 1.5 X 10·' mn10ur 
Tritium 

-- --·- --

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

Explanation/Source 

ORNL Tritium Methodology 

ORNL Tritium Methodology 

EPA Dermal Risk Assessment 
Supplemental Guidance 1992 

EPA/600/8-89/043 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL -Tritium Methodology 

-McKone and Bogen, 1992 

Best Professional Judgement 
ORNL Tritium Methodology 

Whole Body 
EPA/600/8-89/043 

Bronaugh et al, 1980 

21 



Table 1.1.3 Residential (Radlonuclldes) 
Exposure variable explanations for the groundwater exposure pathway. 

Variable Dennitlon Value Used 

CF2 Conversion Factor for Volume 101 tim' 

1 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 

Explanation/Source 

ORNL Trltlum Methodology 

11 

-------------------
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-~-----------------
Table 2.1.1 

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

(TR) (BWc) (BWA) (A1) (365 days/yr) cs = • 
lNG • (EF) (SF

11
) (CF) [(IR,

11
ilc) (EDc) (BWA) + (IR.roiiA) (EDA) (BWc)] 

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

(EF) (SF1) (ED) (IR111r) ( ~ + P~F) 

- CS · = . . . . . (TR)JB~c>_ (B.WA) (A1) (365 days/yr) 

WTAL (EF) [(SF
11

) (CF) [(/R.roild (ED c) (BWA) + (/R.roilA) (EDA) (BWc)] + (SF1) (IR
11

;,.) •( ~ + P~F) (ED) (BWc)] 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table l.l.l 

I 

I 

! 

---

Mound Plant 
Final (Rev. 4) 

Variable 

CSaNo 

cs,NH 

CSTarAL 

TR 

BWc 

BWA 

AT 

SF. 

SF1 

CF 

IRaoiiC 

~~lA 

lia1t 

-

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

Dennition 

Contaminant Concentration 
In Soil Ongestion) 

Contaminant Concentration 
In Soil (Inhalation) 

Total Contaminant 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Body Weight (I -6 yrs) 

Body Weight (7 - 31 yrs) 

Averaging Time 

Oral Cancer 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Soil Ingestion Rate (I - 6 yrs) 

Soil Ingestion Rate (7 - 31 yrs) 

Inhalation Rate_ 

Value Used 

mg/kg 

mg/kg 

mg/leg 

1 X J0-6 
1 X JO·S 

1 X 10"" 
(Unitless) 

IS leg 

70 leg 

70 yrs 

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

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

10-6 leg/mg 

200 mg/day 

100 mg/day 

20 m'/day 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline-
Values (GVs) 1 

OSWER Directive 9285.7-{)lB 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/1-89/002 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 

24 
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- -/- - - -- - - - - - - - - - -
Table 2.1.1 Recreational (Chemical - Carcinogens) 

Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition / Value Used Explanation/Source 

VF Soil-to-Air Chern ical-speci fie OSWER Directive 9285.7-0lB, 
Volatilization Factor (m1/kg) revision 

PEF Particulate Emission Factor 4.28 x I 09 m1/kg OSWER Directive 9285.7-0 I B, 
revision 

EF Exposure Frequency 52 X: 1/6 OSWER Directive 9285.6-03 
days/yr (4/24 hr exposure) 

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA . Exposure Duration 24 yrs OSWER Directive 9285.6-03 

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

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

Mound Plant 
Final (Rev. 4) 

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

-

2S 
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Table 2.1.2 

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

(THI) (BWc) (BW.A) (A1) (365 days/yr) 
CSJNG(Ciuonic) = 1 

(EF) (CF) ( ) [(IR$011c) (EDc) (BWA) + (IRsoilA) (ED.A) (BWc)] 
RfDoc · 

cs = __ (_m_I)_(B_w_.A_)_(A_1)_(_36_5_d_ay._'S!y_r_) _ 
JNII(Own/c) 1 1 1 

(EF) (RfD;c) (IRII;,) ( VF + PEF) (ED) 

(THI) (BWc) (BW.A) (A1) (365 days/yr) 
qsTOTAL(Ciuonic) = 1 1 1 1 

(EF) [( ) (CF)•[(/Rsoilc) (EDc) (BWA) + (/Rso;w) (EDA) (BWc)) + ( . ) (IR
11
;,) (- + -) (ED) (BWc)) 

RfDoc RfD1c VF PEF 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 2.1.2 

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

Mound Plant 
Final (Rev. 4) 

CSTOTAL(Subciii'Onit:) = CSING(Stdxllronic) = 
(THI) (BWc) (365 dayslyr) 

(EF) (CF) ( n~ ) (/Rsoilc) 

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

oSC 
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Mound Plant 
Final (Rev. 4) 

Table 2.1.2 Recreational (Chemleal • Nonearclnogens) 
I Exposure variable explanations ror the soli/sediment exposure pathway 

Variable 

CStNO(o-lo) 

CStNJI(cb..lll) 

CSJNO(Scillc'-lc) 

CSTOTAL(Chtaalo) 

CSTOT Al..(Suldraalc) 

THJ 

·owe 
BWA 

AT 

RfDoe 

RfDoSC 

---

Definition Value Used 

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

Contamlnllnt Cortcentraelon mg/lcg 
in Soil (lrthalatioh) 
for Chronic Exposure 

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

Total Contaminant mg/kg 
Concentration in .Soil 
for Chronic Exposure 

Total Contaminant mg/kg 
Concentration in Soil 
for Subchronic Exposure 

Target Hazard Index I 
(Unitless) 

Body Weight (I - 6 yrs) lS kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time Equal to ED 

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

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

------ -~-

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (OVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

28 
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Table 2.1.3 

Recreational - Soil/Sediment Exposure Pathway (Radionuclides) 

CS = (TR) 
lNG (SF

0
) (CF1) (EF) ((IR

10
uc) (EDc) + (IR.,i/A) (EDA)) 

(TR) _ __ __ -~ - - - ~--
- C__SINH-::- -CS-F-,)-(C-'F-z)-----(E-=-F)=---(E-:>-D--:1)---.(/R:,)~(-~ + P~J!) 

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

(TR) 
CSroTAL = 

(SF0 ) (CF1) (EF) ((IR ud (EDc) + (/RsoiiA) (EDA)] + (SF1) (CF2) (EF) (ED1) (/R,;,) (-1 
+ -

1-) + (SF,) (ED2) (1-S.) (7~) 
., . VF PEF 

Mound Plant 
Final (Rev. 4) 

- - - -- --
Risk-Based Guideline Values Report- Appendix A 

March, 1997 

--- - ~­L 
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Mound Plant 
Final (Rev. 4) 

-- --- -~ ---·- -----

Table 2.1.2 Recreational (Chemical - Noncorcinogens) 
Exposure variable explanations ror the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

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

CF Conv~rsion Factor J0-6 kg/mg EPA/540/l-89/002 

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

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

IR,.1r Inhalation Rate 20m3/day OSWER Directive 9285.6-03 

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

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

EF Exposure Frequency 52 X J/6 OSWER Directive 9285.6-03 
days/yr (4/24 hr exposure) 

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 

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

The calculated guideline values for soil inhalation 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 

29 



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

Mound Plant 
Final (Rev. 4) 

I 
I 

' 

Table 2.1.3 Recrealional (Radionudides) 

-

--

Exposure variable explanations for the soil/sediment exposure pathway 

Variable I 
. CSINO 

CSINH 

CSmc 

CSTOTAL 

TR 

-ED1 - - -

ED1 

EDc 

EDA 

SF. 

SF1 

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil Qngestion) 

Radionuclide Concentration pCi/g 
in Soil Onhalation) 

Radionucl ide Concentration pCi/g 
in Soil (External Exposure} 

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

Target Excess Individual I X f0-4 
Lifetime Cancer Risk J X JO·S 

I X to .. 
(Unitless) 

Exposure Duration J - -- ·-- - - - --
30 yrs 

Exposure Duration 2 30 yrs x 0.142 

Exposure Duration 6 yrs 

Exposure Duration 24 yrs 

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

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

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs} 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs} 1 

OSWER Directive 9285.7-{)IB 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 
(52 days/yr + 365 days/yr) 

OSWER Directive 9285.6-{)3 

OSWER Directive 9285.6-{)3 

HEAST 

HEAST 

-- - --------------
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Table 2.1.3 Recreational (Radionuclides) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable Definition Value Used 

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

CF1 Conversion Factor I to·1 glmg 

CF2 Conversion Factor 2 101 glkg 

EF Exposure Frequency 52 X 1/6 
days/yr 

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

IRsoiiA Soil Ingestion Rate (7 - 31 yrs) 100 mglday 

IR.I, Inhalation Rate 20 m1/day 

VF Soil-to-Air Radionucl ide-speci fie 
Volatilization Factor (m1/kg) 

PEF Particulate Emission Factor 4.28 x 109 m1/kg 

sc Gamma Shielding Factor 0.2 
(Unitless) 

Tc Gamma Exposure Time Factor 1/6 
(Unitless) 

1 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 

Explanation/Sou·rce 

HEAST 

OSWER Directive 9285.7-018 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-0l 
( 4124 hr exposure) 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-01B, 
revision 

OSWER Directive 9285.7-018, 
revision 

OSWER Directive.9285.7-01B 

OSWER Directive 9285.7-0tB 
( 4124 hr exposure) 

I 
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Table 2.2.1 

Recreational- Surface Water Exposure Pathway (Chemical- Carcinogens) 

CW =--~(T._R_)~~-W~A~)_0_D __ (3_65_d_~_~_,_) __ _ 
lNG (ED (EF) (SF

0
) (IR..,arn) (ED) (E1) (CF r) 

CW =----------(_T._R_)_~_W~c_)_~_W~A_)_0_D __ (3_65 __ ®_~_&_ry ________ __ 
DER . (E1) (EF) (SFD) (CF) (PC) [(SAc) (EDc) (BWA) + (SAA) (EDA) (BWc)] 

. 
cw =---------------------(T._R_)_~_w~c~>-~_w~A~>_0_1) __ (3_6_5_~_~_&_1 __________________ ___ 

TOTAL (E1) (EF) [((SF
0

) (IR..,a14,) (BWc) (ED) (CFr)J + (SF0 ) (CF) (PC) ((SAc) (EDc) (BWA) + (SAA) (EDA) (BWc)]) 

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

March, 1997 
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Mound Plant 
Final (Rev. 4) 

--- -

Table 1.1.1 Recreational (Chemlcnl - Carcinogens) 
Exposure variable explanations for the surface water exposure pathway 

Variable 

CW1NO 

CWDER 

CWTOTAL 

TR 

BWc 

BWA 

AT 

SFO 

JRwatct 

SAc 

Definition Vnlllc Used 

Contaminant Concentration mglt 
in Water (Ingestion) 

Contaminant Concentration mglt 
in Water (Dennal) 

Total Contaminant mglt 
Concentration in Water 
for all Exposure Pathways 

. Target Excess Individual I X I O"' 
Lifetimo Cnncer R.lsk I X to·' 

I X I 0-4 

. (Unitless) 

Body Weight (I - 6 yrs) IS kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time 70 yrs 

Oral Cancer Chemical-specific 
Slope Factor (mglkg-day)"1 

Ingestion Rate - Water t/hour 
o.os 

Skin Surface Area 4,368 cm 2 

Available· for Contact -·Child 

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

Explanation/Source 

Calculated Guideline . 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

I 

Calculated Guideline I 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

EP A/540/1-89/002 

Hands, Anns, Legs, Head 
EP A/600/8-89/04 3 
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Table 2.2.1 Recreational (Chemical - Carcinogens) 
Exposure variable explanations ·ror the surface water exposure pathway 

Variable Definition Value Used 

SAA Skin Surf.1t:e Area 11,310 cm1 

Available for Contact • Adult 

CF Volumetric Conversion I t/1000 cm1 

Factor for Water 

CFy Conversion Factor for Time I day/24 hours 

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

ET Exposure Time 4 hours/day 

EF Exposure Frequency 52 days/yr 

ED Exposure Duration 30 yrs 

- --- !!De -- ---· 
~xp~sure Duration 6 yrs 

EDA Exposure Duration 24 yrs 

1 The calculated guideline values (GVs) are presented in Appendix 8 of this report. 

Mound Plant 
Final (Rev. 4) 

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

Explanation/Source 

Whole body 
EP N600/8-89/04J 

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

EP N540/l-89/002 

. 
OSWER Directive 9285.6-03 

Literature 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
I 
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Table 2.2.2 

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

Mound Plant 
Final (Rev. 4) 

-_.:.(ni____:I):....(.:....B_W_::A):....(.:....36_S_da__:_~..::fy~r):.__ 
cwll«l(o.ooo~c, • 

(E1) (EF) (-1-) (Ill_,) (CFJ 
RfD.c 

(nil) (BWc) (BWA) (An (365 days/yr) 
CWDU(Drooolr) • -------~~-=-------'-------

(E1) (EF) (CF) (PC) (-1-) [(SAc) (EDc) (BWA) + (SAA) (EDA) (BWc)) 
RfD.c 

(nil) (BWc) (BWA) (An (365 days/yr) . 
cw~A"Drooolr)·---------------'---~-~-----'--------------

<E1l (EF) ((-1-) (IR_,) (BWc) (ED) (CFJ+ (CF) (PC) (-
1-) [(S'Ac) (EDc) (BWA) + (SAA) (EDA) (BW)c)) 

• 

RfD.c RfD.c 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 2.2.2 

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

Mound Plant 
Final (Rev. 4) 

(THI) (BWc) (36S days/yr) 
CW a l 

CWJDTAI.(fdcAT_, ~ ot-cs.bcATMltl (E1) (EF} (CF} (PC) (--)(SAc) 

· RfD.sc 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 2.2.1 

Mound Plant 
Final (Rev. 4) 

Variable 

CWINO(Cilnmlc) 

CW DER(Cilroalc) 

CW DER(Subchronlc). . 

CW TOTAL(Cilroalc) 

CW TOTAL(Subchroalc) 

T~l 

BWc 

BWA 

AT 

Rffioe 

RIDoSc 

-

Recreational (Chemltal - Noncarclnogeds) 
Exposure variable etpladatlons for the surrace water exposure pathway 

Dehnitlon Value Used 

Contaminant Concentration mglt 
in Water (Ingestion) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Dermal) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Dermal) 
for Subchronic Exposure 

Total Contaminant mglt 
eoncentration in Water 
for Chronic Exposure 

Total Contaminant mglt 
Concentration in Water 
for Subchronic Exposure 

Target Hazard Index I 
(Unitless) 

Body Weight (I - 6 yrs) 15 kg 

Body Weight (7 - 3 I yrs) 70 kg 

Averaging Time Equal to ED. 

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

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

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0 I B 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, I-lEAST 

--' 
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Table 2.2.2 Recreational (Chemical - Noncarclnogens) 
Exposure variable explanations for the surtace water exposure pathway 

Varillbfe DHiniUon Valub Used Explanation/Source 

JRwatcr Ingestion Rate - Water //hour EPA/540/l-89/002 
0.05 

CF Volumetric Conversion lt/1000 em' EP A/540/l-89/002 
Factor for Water 

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

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

SAc Skin Surface Area 4,368 cm 2 Hands, Arms, Legs, Head 
Available for Contact - Child EP A/600/8-89/043 

SAA Skin Surface Area ll,310cm2 Hands, Arms, Legs, Head 
Available for Contact - Adult EP A/600/8-89/04 3 

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 _ OSWE~ Direct!ve 9285.6-03 ~ -- -

.EDc Exposure Duration 6 yrs OSWER Directive 9285.6-03 

EDA Exposure Duration 24 yrs OSWER Directive 9285.6-03 

· 1 The calculated guideline values (GVs) are presented in Appendix 8 of this report. 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 2.2.3 

Recreational - Surface Water Exposure Pathway (Radionuclides) 

(TR) 
CW:roTAL = CWING = (SF) (IR_,,) (E1) (EF) (ED) (CFT) 

For tritium also add: 

TR 
CWDERM17UT = (SFJ (SA) (KP17UT) (E1) (EF) (CF) (ED) 

TR 
CW roTAL17UT = (EF) (ED) (E1) [(SF) (JR_,e,) (CF T) + (SF c) (SA) (KPTRTT) (CF)] 

Mound Plant 
Final (Rev. 4) 

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

-

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

Variable 

CWINO 

CWDERMTRIT 

CW TOTALTRIT 

TR 

SFO 

~~IICf 

-ET 

EF 

ED 

SA 

KPTRIT 

Definition Value Used 

Radionuclide Concentration pCi/t 
in Water (Ingestion) 

Tritium Concentration in Water pCilt 
(Dennal) 

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

Target Excess Individual 1 x 10·6 

Lifetime Cancer Risk I X to·' 
I X I 0-4 

(Unitlcss) 

Oral Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

Ingestion Rate - Water t/hour 
0.05 

- - --· 

Exposure Time 4 hours/day 

Exposure Frequency 52 days/yr 

Exposure Duration 30 yrs 

Skin Surface Area Available- 1.13 m2 

Adult 

Dennal Penneability Constant 1.5 X I o·' m/hr 
for Tritium 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

HEAST 

EP A/540/1-89/002 

o·swEii Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

Hands, arms, legs, head 
EP A/600/8-89/04 3 

Bronaugh et al , 1980 
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Mound Plant 
Final (Rev. 4) 

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

Variable Definition Value Used 

· CF Conversion Factor for Volume 103 t/m1 

CFr Conversion Factor for Time · 1 day/24 hours 

1 The calculated guideline values (GVs) are presented in Appendix 8 of this report. 

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

Explan·ation/Source 

OSWER Directive 9285.7-018 

OSWER Directive 9285.7-018 
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Table 3.1.1 

Subsistence Farmer - Soil Exposure Path~a~ (~h~~ica_l - Ca~c~n.og_e~~) 

Mound Plant 
Final (Rev. 4) 

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

(EF) (SF0 ) (CF) ((/R.roild (EDc) (BW.A) + (/R.roii.A) (ED.A) (BWc)] 

(TR) (BW.A) (A 1) (365 days/yr) CS/NII = ___ ___:.: ______ _ 

(EF) (SF1) (ED) (IR1,;,) ( ~ + P~F) 

CS = .(TR) _(BWc)~(B_W.At (A!) (36_5 daysfyr) _ _ __ _ 
ro~ 1 1 

(EF) ((SF0 ) (CF) ((1R,ro;1c) (ED c) (BW.A) + (/R.roiiA) (ED .A) (BWc)] + (SF1) (IR0 ;,) ( VF + PEF) (ED) (BWc)] 

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

Table 3.1.1 

Variable 

CSINO 

CSINH 

CSTOTAL 

TR 

BWc 

BWA 

AT 

SFO 

SF1 

CF 

IRooiJC 

IRooiv. 

IR..~r 

Subsistence Farmer (Chemical - Carcinogens) 
Exposure variable explanations ror the soli exposure pathway 

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 

Contaminant Concentration mg/kg 
in Soil (Inhalation) 

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

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

I X 10"4 

(Unitless) 

Body Weight (1 - 6 yrs) IS kg 

Body Weight (7 - 31 yrs) 70 kg 

Averaging Time 70 yrs 

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

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

Conversion Factor t0·6 kg/mg 

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

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

Inhalation Rate 20m3/day 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 928S.7-01B 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 

IRIS, HEAST 

EPA/540/l-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
~---
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Tobie 3.1.1 Subsistence Former (Chemical • Carcinogens) 

Exposure variable explanations for the soli exposure pathway 

Vnrinhle Definition Vnlue Used Exnlanation/Source 

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

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

revision 

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 

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

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

I 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 
March, 1997 
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Table 3.1.2 

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

(THI) (BWc) (BWA) (A1) (365 dayslyr) · 
CSING(Chronic) = 1 

(EF) (CF) ( ) [(/R.ro;td (EDc) (BWA) + (/RsoiiA) (EDA) (BWc)) 
RfDoc 

(7111) (BWA) (A1) (365 dayslyr) 
CSINII(Chronic) = 1 1 1 

(EF) ( "'....,. ) (/RII;,) ( VF + PEF) (ED) 

(THI) (BWc) (BWA) (A1) (365 dayslyr) 
CSroTAL(Chronic) = · 1 , 1 1 1 

(EF) [( ) (CF) [(/Rsouc) (EDc) (BWA) + (/Rsoi~) (EDA) (BWc)) + ( ) (IR11;,) (- + -) (ED) (BWc)] 
RfDoc RfD;c VF PEF 

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.1.2 

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

Mound Plant 
Final (Rev. 4) 

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

1 
(EF) (CF) ( ) (/Rsoild 

RfDosc · 

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

Table 3.1.1 Subsistence Farmer (Chemical - Noncnrclnogens) 
Exposure variable explanations ror the soil exposure pathway 

Variable Dennition Value Used 

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

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

CSINO(Sul>chtanlc) Contaminant Concentration mg/kg 
in Soil (Ingestion) 
for Subchronic Exposure 

CSTOT AL(Ciuaolc) Total Contaminant mg/kg 
Concentration in Soil 
for Chronic Exposure 

CSTOT AL(Sulochnalc) Total Contaminant mg/kg 
Concentration in Soil 
for Subchronic Exposure 

THI Target Hazard Index I 
(Unitless) 

BWc Body Weight (I - 6 yrs) IS kg 

BWA Body Weight (7 - 31 yrs) 70 kg 

AT Averaging Time Equal to ED 

RIDoe Chronic Oral Chemical-specific 

I 

Reference Dose (mg/kg-day) 

RIDoSc Subchronic Oral . Chemical-specific 
i 

Reference Dose (mg/kg-day) 
----- ----

Mound Plant 
Final (Rev. 4) 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
: 

OSWER Directive 9285.6-03 

IRIS, HEAST 
i 

IRIS, HEAST I 
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Table 3.1.2 Subsistence Farmer (Chemical - Noncarcinogens} 
Exposure variable explanations for the soli exposure pathway 

Variable Definition Vrilue Used Explanation/Source 

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

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

IR..,;IC Soil Ingestion Rate (I - 6 yrs) 200 mg/day OSWER Directive 9285.6-03 

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

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

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

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

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

ED Exposure Duration 30 yrs OSWER Directive 9285.6-03 
I 

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

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

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

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.1.3 

Subsistence Farmer .. Soil Exposure Pathway (Radionuclides) 

csroTAL = 

Mound Plant 
Final (Rev. 4) 

CS = (TR) 
lNG (SF

0
) (CF1) (EF) ((IR.roilc) (ED c) + (/R_,ilA) (ED A)] 

.CSINJI = (TR) 
1 1 

(SF1) (CFJ (EF) (ED) (fRau) ( VF + PEF) 

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

(TR) 

(SF0 ) (CF1) (EF) [(/R10;rc) (ED c) + (IR10u) (ED A)] + (SF1) (CF2) (EF) (ED) (IRa;,) ( ~ + P~F) + (SF.) (ED) (1-S.) (T.) 

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

so 
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Tobie 3.1.3 Subsistence Former (Rodlonuclides) 

-

' 

I 

I 

Mound Plant 
Final (Rev. 4) 

Exposure vorioble explonotlons for the soli exposure pothwoy 

Vorlohle 

CSINO 

CSINH 

CSex 

CSTOTAL 

TR 

ED 
-- --- -- - - -

EDc 

EDA 

SFO 

SF1 

SF. . 
CF1 

Dennltlon. Volue Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

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

Target Excess Individual I X 10"6 

Lifetime Cancer Risk I X 10"' 
1 x w·• 

(Unitless) 

Exposure Duration 30 yrs 

Exposure Duration I-:. liyrs-
- - · -- 6yrs 

Exposure Duration 7 - 31 yrs 24 yrs 

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

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

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

Conversion Factor I to·] g/mg 

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

Explonotlon/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 
.. 

. OSWER Directive 9285~6-03 -

OSWER Directive 9285.6-03 

HEAST 

I HEAST 
I 
I 

HEAST 

OSWER Directive 9285.7-0IB I 

Sl 



Mound Plant 
Final (Rev. 4) 

Table 3.1.3 Subsistence Former (Radionuclides) 
Exposure variable explanations ror the soil exposure pathway 

Variable Definition Value Used 

CF2 Conversion Factor 2 103 g/kg 

EF Exposure Frequency 350 Days/yr 

IR.aiiC Soil Ingestion Rate (I - 6 yrs) 200 mg/day 

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

IRu, Inhalation Rate 20m3/day 

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

PEF Particulate Emission Factor 4.28 x 109 m3/kg 

s. Gamma Shielding Factor 0.2 
(Unitless) 

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

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

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

Explanation/Source 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

Sl 
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- -: - - - - - - - - - - - - - - - - -
Table 3.2.1 

Subsistence Farmer - Groundwater Exposure Pathway (Chemical - Carcinogens) 

Mound Plant 
Final (Rev. 4) 

CW = ...;__(7:_'R...;__) _(B_W~A=-) _(A_1)...;,___;_(3_65_d_a_ys_ly--=-r) 
lNG (SF

0
) (1Rwa

16
,) (EF) (ED) 

CW =----------(_1:_'R)_(_B_W~A_)_(B_W~c_)_0_1) __ (3_65 __ ~_~_/y...;__ry ________ __ 
DER (SF

0
) (PC) (CF) (EF) (E1) [(SAA) (ED A) (BWc) + (SAc) (ED c) (BWA)] 

(TR) (BWA) (A1) (365 -days/yr) CWINH = ...;.._...;.._~_..:..;;____ ____ __ 
- - - - (SF1) (K)- (IRe;;,) (EF) (ED) (TF) 

Cll' • - (TR) (8W.t) (8Wc) (A1) (J6S dayslyr) 
ror..u. -,(E::-:F)::--:-(("""81=f',-c)-(-:-SF~.,),-(-:-:fR::-_-... -:-)---,(E.~D::-)-+-(-:-SF::-.,):-(-:-::P-::C),-(-:-:C:-::F),..:..-,(E7)~:-:I (SA~.t.;_) -:-::(E.:::,D:...,.t).:_(-:-B:....,W;...,.c)-•-(~SA-c:...,) :...,( E=D-c-) --:(8-:-:W-:-.t)-:-J -.. -(8::-:1---:-f' c-) -(S __ F_J_( K)-:--(--IR:-.,-) -(E=D-)-(TF)=J:--

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.2.1 

Variable 

CWINO 

CWooa 

CWINII 

CWTOTAL 

TR 

Sf. 

Sf1 

K 

IR.,..., 

i IR.u 

SAc 

SAA 

Mound Plant 
Final (Rev. 4) 

Subsistence Fanner (Chemical - Carcinogens) 
Exposure Yariable explanations ror the groundwater exposure pathway. 

Definition 

Contaminant Concentration 
in Water (Ingestion) 

Contaminant Concentration 
in Water (Dermal) 

Contaminant Concentration 
in Water (Inhalation) 

Total Contaminant 
Concentration in Water 
for all Exposure Pathways 

Target Excess Individual 
Lifetime Cancer Risk 

Oral Cancer 
Slope factor 

Inhalation Cancer 
Slope Factor 

Volatilization factor 

Daily Water Ingestion Rate 

Daily Inhalation Rate 

Skin Surface Area 
Available for Contact - Child 

Skin Surface Area 
Available for Contact- Adult 

Value Used 

mg/t 

mg/t 

mg/t 

mg/t · 

I x I0-4 
1 X to·S 

t x to·• 
(Unitless) 

Chemical-speci fie 
(mglkg-day)"1 

Chemical-specific 
(mglkg-day)·1 

0.0005 X 1000 t lm1 

2.0 t/day 

20 m1/day 

7.280 cm1 

19,400 cm1 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-{)lB 

IRIS. HEAST 

IRIS. HEAST 

OSWER Directive 9285.7-{)lB 

OSWER Directive 9285.6..{)3 

OSWER Directive 9285.6..{)3 

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

Whole body EPA/600/8-89/043 

54 
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------------ --------
-

Tobie 3.1.1 ·Subsistence Fanner (Chemical - Carcinogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Definition Value Used 

PC Permeability Constant Chemical-specific 
(cmlhr) 

CF Conversion Factor I t/1000 em' 

ET Exposure Time 0.167 hrlday 

EF Exposure Frequency 350 Days/yr 

ED Exposure Duration 30 yrs 

ED" Exposure Duration (7-31 yrs) 24 yrs 

EDc Exposure Duration (1-6 yrs) 6 yrs 

BWA Body Weight (7-31 yrs) 70 kg 

BWc _ Body Weight (1-6 yrs) IS kg 

AT Averaging Time 70 yrs 

TF Time Fraction Spent in House IS/24 

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

· Mound Plant 
Final (Rev. 4) 

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

Explanation/Source 

Literature 

EPA/540/1-89/002 

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
·- ---

EPA/600/8-89/043 

ss 



Mound Plant 
Final (Rev. 4) 

Table 3.2.2. 

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

CW. _ (THI) (BW...t) (365 days/yr) 
ING(Ouonk) - 1 

(/RIWIIIIT) (EF) ( Rln ) 
'JL-'oC 

(THI) (BWc) (A1) (365 days/yr) (BW...t) 
CWDER(Ciwnk) = ----------"--------....:..:... 

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

CW. _ (THI) (BW...t) (365 days/yr) 
INII(Ouonlc) - 1 

(K) (IR
0
ir) (EF) (TF) (-) 

RfD;c 

(1111) (BIVc) (BJV_.) (36.5 d(l)lf/yf') (A7) 
ar~rA4a-.,·---------~~--------------------~~~~~~~----~~-------------------------------

(EF) f(IR..,.) (-1-) (BJVc) (ED) + (PC) (CF) (E7) (-1-) ((SAc) (EDc) (BJV_.) + (SA,c) (EDA) (BJVc)) +(ED) (K) (IRa) (-1-) (BWc) (7F)J 
RJD.c . RJD.c RJDM: 

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

/ 

Table 3.2.2. 

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

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

CWTOTAL(Subchronic) = CWDER(Subchronic) = (PC) (CF) (E1) (EF) ( 1 ) (SAc)] 

RfDosc 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.2.2 Subsistence Farmer (Chemical .. Noncarclnogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Mound Plant 
Final (Rev. 4) 

Variable 

CW INO(Chroelc) 

CW DER(ctuaalc) 

CW INH(Chroelc) 

CW DER(SuldRIDic) 

CW TOTAL(ctuaalc) 

CW TOTAL(Suloc.RIIlla) 

THI 

IR..tcr 

IR.1r 

K 

PC 

----- ---

Definition Value Used 

Contaminant toncentration mg/t 
in Water (Ingestion) 
for Chronic Exposure 

Contaminant Concentration mg/t 
in 'Water (Dermal) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Inhalation) 
for Chronic Exposure 

Contaminant Concentration mglt 
in Water (Dermal) 
for Subchronic Exposure 

Total Contaminant Concentration mglt 
in Water for Chronic Exposure 

Total Contaminant Concentration mg/t 
in Water for Subchronic Exposure 

Target Hazard Index 1 
(Unitless) 

Daily Water Ingestion Rate 2.0 t/day 

Daily Inhalation Rate 20m3/day 

Volatilization Factor 0.0005 X 1000 tim' 

Permeability Constant Chemical-specific 
(cm/hr) 

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

Ex plana tlon/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0lB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB 

Literature 

511 
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Table .3.2.2 Subsistence Former (Chemical - Noncarclnogens) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Definition Value Used Explanation/Source 

CF Conversion Factor I t/1000 cm3 EPA/540/1-89/002 

ED Exposure Duration 30 years OSWER Directive 9285.6-03 

EDA Exposure Duration Adult 24 years OSWER Directive 9285.6-03 

EDc Exposure Duration Child 6 years OSWER Directive 9285.6-03 

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

ET Exposure Time Hours/day EPA Dermal Risk Assessment 
0.167 Supplemental Guidance Au~st 1992 

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

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

RfDIC Chronic Inhalation Chemical specific IRIS. HEAST 
--- ·- Reference Dose - - . - -- - (mg/kg.,day-) __ . - -· ~ --

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

SAA Skin Surface Area 19.400 cm2 Whole body 
Available for Contact -Adult EPA/600/8-89/043 

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

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

AT Averaging Time Equal to ED OSWER Directive 9285.6-03 

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

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
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Table 3.2.3 

Subsistence Farmer - Groundwater Pathway (Rodionuclides) 

TR 
CWING = (SF

0
) (IR_,,) (EF) (ED) 

For Tritium also add: 

cw,NH'IJUT = TR 
(SF,) (/Rt~tr) (EF) (ED) (M rorAL) (CF) ( (ETs) + (F) (N,) (Nsv) (Vs) 

1 ' ,. , \. ) 

TR 
CWDERMTRJT = (SF o) (SA) (K,) (ET

5
) (EF) (CF,) (ED) 

av. • m 
JOTALJJtiT (EF) (ED) ((SF.,) (/R-•) • (SF

1
) (IR .. ) (Mror.u.) (CF

1
) I(ET,) + (~ ~:>, (N,rv) (Y,r)l + (SF

0
) (£.«} (K,.) (ET

1
) (CF

2
)) 

Risk-Based Guideline Values Report • Appendix A 
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---- -

Tobie 3.2.3 Subsistence Former (Rndlonuclides) 
Exposure variable explanations ror the groundwater exposure pathway. 

Variable Definition Value Used Explanation/Source 

CWINO Radionuclide Concentration pCi/1 Calculated Guideline 
in Water Ongestion} Values (GVs) 1 

CWINHTRIT Tritium Concentration pCi/t Calculated Guideline 
in Water (Inhalation) Values (GVs} 1 

CW Dl!ltMI1UT Tritium Concentration pCi/t Calculated Guideline 
in Water (Dermal) Values (GVs} 1 

CWTOTAL Total Radionuclide Concentration pCi/t Calculated Guideline 
in Water for all Exposure Pathways Values (GVs} 1 

TR Target Excess Individual 1 X I0-4 OSWER Directive 9285.7-018 
Lifetime Cancer Risk 1 X 10·S 

1 X 10_. 
(Unitless) 

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

-- -SF,- --- Inhalation-Cancer -- Radionuclide-specific __ _ HEAST_ 

IR_ .. , 

IR.1r 

EF 

ED 

MTOTAL 

--

- - -- - -

Slope Factor (risk/pCi) 

Daily Water Ingestion Rate 2.0 1/day 

Daily Inhalation Rate 0.83m3/hr 

Exposure Frequency 350 days/yr 

Exposure Duration 30 yrs 

Airborne Mass Concentration of 66.96 g/m3 

Water in Shower Stall 
--

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

-- -

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

ORNL Tritium Methodology 
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Tobie 3.2.3 Subsistence Former (Rodionuclides) 
Exposure variable explanations for the groundwater exposure pathway. 

' Variable Definition Value Used 

CF1 Conversion Factor for Mass of 1 t/lOOOg 
Water 

ET5 Exposure Time in Shower 0.167 hours/day 

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

N, Number of Household Members 4 
Showering per Day 

Nsv Number of Shower Volumes 6 
Expelled into Home per Shower 

Vs Volume of Shower Stall S m' 

k Functional Air Exchange Rate of 2.76/ hour 
House 

Vu Volume of House (1200 ft2
) 272m' 

SA Skin Surface Area Available for 1.9 m2 

Absorption 

KPTRIT Dermal Permeability Constant for l.S X w-s mlhour 
Tritium 

CF2 Conversion Factor for Volume tO' tim' 

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

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

Explanation/Source 

ORNL Tritium Methodology 

EPA Dermal Risk Assessment 
Supplemental Guidance 1992 

EPA/600/8-89/043 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

Best Professional Judgement 
ORNL Tritium Methodology 

McKone and Bogen, 1992 · 

Best Professional Judgement 
ORNL Tritium Methodology 

Whole Body 
EPA/600/8-89/043 

Bronaugh et at, 1980 

ORNL Tritium Methodology 
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Tabl~ 3.3.1 

Subs!sten~~--~nrmer- Soil/ll~~~- ~~o'!~ _ _I>r()duc~ Exe_os~.r~--~~thway (Chemical .. Carcinogens) 

cs = clv 
B W>WI 

C = (TR) (BW) (A1) (365 dayslyr) 
iv (SF

0
) (IR~v) (FI ~v) (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.3.1. Subsistence Farmer (Chemical - Carcinogens) 
Exposure variable explonatlons ror the calculotion or the target concentration or contaminants In soli used to grow 
homegrown produce. 

Variable Definition Value Used 

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

C~v Concentration of the Chemical in the Chemical-speci fie 
Edible Portion of the Crop (mg/kg) 

TR Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X 10'5 

l X 10-4 
(Unitless) 

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

AT Averaging Time 70 yrs 

BW Body Weight 70 kg 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 Days/year 
! 

Fli, - Fraction of Diet Produce Ingested from. 0.36 .. 
Site (Unitless) 

IR~v Ingestion Rate 0.340 kg/day 

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

I rrh.a. l'l~t.l,.ul"lltAII nuuiAiinA u!JIInAe /£~Vr\ !lrA nr&.trAnt~tl in AnnAntl:w n hf thlc- ra.n.nrt 

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

Explanation/Source 

Calculated Guideline . 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS 
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Table 3~3.2 

Subsistence Farmer - Soil/1-lome Grown Produce Exposure Pathway (Chemical - Noncarcinogens) 

cs = c~.~ 
B _, 

C _ (THI) (BW) (A1) (365 days/yr) 
AI -

(IR~.~) (Fl ~.~) (EF) (-1-) (ED) 
RfDo 

Risk-Based Guideline Values Report- Appendix A 
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Table 3.3.2. Subsistence Former (Chemlcnl - Noncarclnogens) 
Exposure variable explanations for Che calculation or the Cnrget concentration or contaminants In soli used to 
grow homegrown produce. 

Variable l>efinitlon Value Used 

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

c"' Concentration of the Chemical in the Chemical-specific 
Edible Portion of the Crop (mg/kg) 

THI Target Hazard· Index 1 
(Unitless) 

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

AT Averaging Time 30·yrs 

BW Body Weight 70 kg 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 Days/year 

Fl~v Fraction of Diet Produce Ingested from 0.36 
Site (Unitless) 

IR~v Ingestion Rate 0.340 kg/day 

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

ThP- ""'"''l"tM .. ut<lellne values (UVs) are oresented m Aooendtx B oft g 111s reoort. 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Value 

OSWER Directive 9285.7-0IB 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS 
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Table 3.3.3 

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

Mound Plant 
Final (Rev. 4) 

CS = C;., 
B _, 

C = (TR) 
"' (SF0 ) (CF} (/Riv) (F/"') (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.3.3 Subsistence Farmer (Radionuclldes) 
Exposure variable etplnnatlons for the calculation or the target concentrallon or contaminants In soil used to grow 
homegrown producd. . 

Varloble Definition Value Used 

cs Concentratloh of the Radlonuclide ltad ionuclide-speci fie 
in Soil (pCi/g) 

cl¥ Concentrclti<Jh of the Radionuclide in lhe Radionuclide-specific 
Edible Pot1ion of the Crop (pCilg) 

TR Target Excess Intllvidl.lal I X 10-41 
Lifetime Caflcer Risk I X to·' 

lxto·•· 
(Unitless) . 

SF. Oral Cancer Radionuclide-specific 
Slope Fact~r (risk/pCi) 

ED Exposure Duration 30 yrs . 
EF Exposure Frequency 350 Days/year 

Fl~v Fraction of Diet Produce Ingested from 0.36 
Site (Unitless) 

IR~v Ingestion Rate 0.340 kg/day 

CF Conversion Factor 103 g/kg 

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

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

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0IB 
I 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB 

NCRP. MEPAS 
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Table 3.4.1 

Subsistence Farmer - Soii/~«:_~~-Expos~re P~thwll~. (_~~~!_11-~~al - Carcinogens) 

cs = c, 
(F6) ((B~~r<J,y~ (Q1) + (Q.r)) 

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

0
) (/R6) {F/6) (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
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Table 3.4.1 Subsistence Farmer (Chemleal- Cardnogens) 
Exposure variable explanations for the Ingestion of beer. 

Variable Dennllion Value Used 

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

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

TR Target Excess Individual l X J0-4 
Lifetime Cancer Risk 1 X 10"5 

1 X 10-' 
(Unitless) 

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

AT Averaging Time 70 yrs 

BW Body Weight 70 kg 

ED Exposure Duration 30 yrs 

EF Exposure Frequency 350 days/year 

Fl., Fraction of Diet Beef Ingested from Site 0.75 
(unitless) 

IR., Ingestion Rate (Beef) 0.100 
(kg/day) 

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

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

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

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0lB 

IRIS. HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

MEPAS. NCRP. IAEA 

MEPAS, NCRP, IAEA 

- ---
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Table 3.4.1 Subsistence Farmer (Chemical - Carcinogens) 

Exposure variable explanations for the Ingestion or beef. 

Variable Dennitlon ' Value Used 

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

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

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

Mound Plant 
Final (Rev. 4) 

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

Explanation/Source 

Stockdale & King 1983 

Mayland et al. 1975 
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Table 3.4.2 

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

cs = c, 
(F,) ((815(dty~ (Q/) + (Qs)J 

c, = (THI) (BW) (A!) (365 days/yr) 

(IR,) (FI,) (EP) ( R)n D) (ED) 

Risk-Based Guideline Values Report - Appendix A 
March, 1997 
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Tobie 3.4.2 Subsistence Former (Chemical .. Noncarcinogens) 
Exposure vorloble explanations ror the Ingestion or beer. 

Variable Definition 

cs 

c., 

THI 

RID. 

AT 

BW 

ED 

EF 

- Fl.,- -·-

JR., 

F., 

Bw(diJ) 

Q, 

Contaminant Concentration in Soil 

Concentration of the Chemical in Beef 

Target Hazard Index 

Oral Reference Dose 

Averaging Time 

Body Weight 

Exposure Duration 

Exposure Frequency 

·fraction of-Diet-Beef Ingested from-Site ---- --

Ingestion Rate (Beef) 

Feed-to-beef transfer coefficient 

Soil-to-plant concentration factor 

Quantity of feed/silage ingested 
daily by cattle (dry matter) 

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

Value Used Explanation/Source 

Chemical-specific Calculated Guideline 
(mg/k:g) Values (GVs) 1 

Chemical-specific Calculated Values 
(mg/k:g) 

1 OSWER Directive 9285.7-olB 
(Unitless) 

Chemical-specific "IRIS, HEAST 
(mg/k:g-day) 

30 yrs · OSWER Directive 9285.6-oJ 

70 kg OSWER Directive 9285.6-oJ 

30 yrs OSWER Directive 9285.6-oJ 

350 Days/year OSWER Directive 9285.6-oJ 

0.75 OSWER Directive 9285.6-oJ - -- - -- --
(Unitless) 

0.100 kg/day OSWER Directive 9285.6-oJ 

Chemical-specific MEPAS, NCRP, IAEA 
(days/kg) 

Chemical-specific MEPAS, NCRP, IAEA 
(Unitless) 

8.2 kg OM/day Stockdale & King 1983 
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Table 3.4.1 Subsistence Former (Chemlcnl - Noncnrdnogens) 
Exposure variable explanations for the Ingestion or beer. 

Variable Definition · 

Q. Quantity of soil ingested 
daily by cattle 

1 The calculated guideline values (GVs) are presented in Appendix 8 of this report. 

Mound Plant 
Final (Rev. 4) 

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

Value Used Explanation/Source 

0.8 kg/day Mayland et al. 1915 
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Table 3.4.3 

Subs_isteitce -~armer - Soii/D~e~_E~pos~~~ Pnthwa~ (Radlo!'.~~li~es) 

Mound Plant 
Final (Rev. 4) 

cs = c, 
F,((Bwr(dry)) (Q,) + (Q,)) 

C = (TR) 
6 (SF

0
) (/R6) (F/6) (EF) (ED) (CF) 

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

15 



Mound Plant 
Final (Rev. 4) 

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

Variable Definition ' Value Used 

cs 

c~ 

TR 

SF. 

ED 

EF 

Fl~ 

I~ 

CF 

F" 

Bw(oby) 

Q, 

Contaminant Concentration in Soil Radio nuclide-specific 
(pCi/g) 

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

Target Excess Individual t X J0-41 
Lifetime Cancer Risk t x to·' 

t X t0-4 
(Unitless) 

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

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

Fraction of Diet (Ingested) 0.75 
(Unitless) 

Ingestion Rate (Beef) 0: tOO kg/day 

Conversion Factor tO' g/kg 

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

Soil-to-plant concentration factor Rad ionuclide-speci fie 
. (Unitless) 

Quantity of feed/silage ingested 8.2 kg DM/day 
~aily by_~l!_ttle (dr}' "!atter) 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Values 

OSWER Directive 9285.7-0tB 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0tB 

NCRP, ME PAS, IAEA 

NCRP, MEPAS, IAEA 

Stockdale & King t983 . 
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Table 3.4.3 Subsistence Former (Rndlonuclides) 

Exposure variable explanations ror the Ingestion or beer. 

Variable Definition 

Q. Quantity of soil ingested 
daily by cattle 

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

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

March, 1997 

Value Used Explanation/Source 

0.8 kg/day Mayland eta/. 1975 
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Table 3.5.1 
~ 

Subsistence Farmer- Soil/Mill' Exposure Pathway (Chemical -Carcinogens) 
____ _.1..__ - --- - ....... -~~ ........ -- - ~ ~- - -----

cs = em 
F m((Bwr(di)'))(Q/) + (QI)] 

C = (TR) (BW) (A?) (365 days/yr) 
m (SF

0
) (/Rm) (Fim) (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.5.1 Subsistence Farmer (Chemical· Carcinogens) 
: Exposure variable e~plunatlons tor the Ingestion ot milk. 

Vatldhle Definition 

cs 

c. 

TR 

SFO 

I AT 

BW 

ED 

EF 
-~ -- ---

FIID 

I RID 

FID 

Bw(d.y) 

-

Mound Plant 
Final (Rev. 4) 

. 

Contaminant Cortcentnttlon in Soil 

Concentration of the Chemical in Milk 

Target Excess Individual 
Lifetime Cancer Risk 

Oral Canc:er 
Slope Factor 

Averaging 'flme 

Body Weight 

Exposure Duration 

Exposure Freguency __ --. - --- --

Fraction of Diet Milk Ingested from Site 

Ingestion Rate (Milk) 

Feed-to-milk transfer coefficient 

Soil-to-plant concentration factor 

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

Value Used Explanation/Source 

mg/kg Calculated· Guideline 
Values (GVs) 1 

Chemical-specific Calculated Values 
mg/kg 

t x to~ OSWER Directive 9285.7-0tB 
t x to~ 
t X 10-e 

(Unitless) 

Chemical-specific IRIS, HEAST 
(mg/kg-day)"1 

70 yrs OSWER Directive 9285.6-03 

70 kg OSWER Directive 9285.6-03 

30 yrs OSWER Directive 9285.6-03 

_ 350 Days/yea~ _ OSWER Directive 9285.6-03 
-- -- - . - - -- - -- -- - --

0.75 OSWER Directive 9285.6-03 
(Unitless) 

0.400 kg/day OSWER Directive 9285.6-03 

Chemical-specific NCRP, ME PAS, IAEA 
(days/kg) 

Chemical-specific NCRP, MEPAS, IAEA 
(Unitless) 
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Table 3.5.1 Subsistence Farmer (Chemical - Carcinogens) 
Exposure variable explanations ror the Ingestion or milk. 

Variable Definition · Value Used 

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

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

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

Mound Plant 
Final (Rev. 4) 

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

Explanation/Source 

Stockdale & King 1983 

Mayland et a/. 1975 
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Table 3.5.2 

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

Mound Plant 
Final (Rev. 4) 

c 
CS = m 

em 

F m[(Bvs(dty)}(Q/) + (Qs)] 

(1111) (BW) (A1) (365 doys/yr) 

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

Risk-Based Guideline Values Report - Appendix A 
March, 1997 
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Table 3.5.2 Subsistence Farmer (Chemical - Noncnrclnogens) 
Exposure variable explanations for the Ingestion or milk. 

Variable Definition 

cs 

c. 

THI 

RID. 

AT 

BW 

ED 

EF 

Fl. 

IR. 

F. 

B ... <.tiJ) 

Q, 

Contaminant Concentration in Soil 

Concentration of the Chemical in Milk 

Target Hazard Index 

Oral Reference Dose 

Averaging Time 

Body Weight 

Exposure Duration 

Exposure Frequency 

Fraction of Diet Milk Ingested from Site 

Ingestion Rate (Milk) 

Feed-to-milk transfer coefficient 

Soil-to-plant concentration factor 

Quantity of feed/silage ingested 
daily by cattle (dry matter) 

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

Value Used Explanation/Source 

mg/kg Calculated Guideline 
Values (GVs) 1 

Chemical-specific Calculated Values 
mg/kg 

l OSWER Directive 9285.7-0lB 
(Unitless) 

Chemical-specific IRIS. HEAST 
(mg/kg-day) 

30 yrs OSWER Directive 9285.6-03 

70 kg OSWER Directive 9285.6-03 

30 yrs OSWER Directive 9285.6-03 

350 Days/year OSWER Directive 9285.6-03 

0.75 OSWER Directive 9285.6-03 
(Unitless) 

0.400 kg/day OSWER Directive 9285.6-03 

Chemical-specific MEPAS. NCRP. IAEA 
(days/kg) 

Chemical-specific MEPAS. NCRP. IAEA 
(Unitless) 

8.2 kg OM/day Stockdale & King 1983 
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-- -----

Table 3.5.2 Subsistence Farmer (Chemical - Noncarcinogens) 
Exposure variable explanations for the Ingestion or milk. 

I 
Variable Definition 

I 

I 

Q. Quantity of soil ingested 
daily by cattle 

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

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

Value Used Explanation/Source 

0.8 kg/day Mayland eta/. 1975 
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Table 3.5.3 

Subsistence Farmer - Soil/Milk Exposure Patliway (Radionuclides) 

cs = em 
F m((Bacr(di)'))(Q/) + (QI)] 

C = (TR) 
m (SF

0
) (CF) (/Rm) (F/m) (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 3.5.3 Subsistence Farmer (Radlonuclldes) 
Exposure vnrloble explonntlons for the Ingestion or milk. 

Variable Definition Value Used 

cs 

c. 

TR 

SF. 

ED 

EF 

Fl. 
- - --

IR. 

CF 

F. 

Bn(dry) 

Contaminant Concentration in Soil Radionuclide-specific 
pCi/g 

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

Target Excess Individual j X to" 
Lifetime Cancer Risk 1 X to·5 

1 X to"" 
(Unitless) 

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

Exposure Duration 30 yrs 

Exposure Frequency 350 Days/year 

Fraction of Diet (Ingested) 0.75 
- -- -· -- - - --- - -- - (Unitless) 

Ingestion Rate (Milk) 0.400 kg/day 

Conversion Factor 103 g/kg 

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

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

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Valu.es 

OSWER Directive 9285.7-01B 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
- -- -- --- -

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0lB 

Calculated value 

NCRP, MEPAS, IAEA 

BS 
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Table 3.5.3 Subsistence Former (Rodionuclldes) 
Exposure vorlnhle explanations ror Uu! Ingestion or milk. 

Variable Definition Value Used 

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

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

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

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

Explanation/Source 
" 

Stockdale & King t 983 

Mayland eta/. 1975 
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Table 4.1.1 

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

CS = (TR) (BW) (A 1) (365 daysfyr) 
lNG (EF) (ED) (SF,) (CF) (IR

8
,

11
) 

CS _ (TR) (BW) (A1) (365 daysfyr) 
/Nil - 1 J 

(EF) (ED) (SF,) (JR I) (- + -) 
., JIF . PEF 

CS _ (TR) (BW) (A7) (365 daysfyr) 
1VTAL - 1 1 

(EF) (ED) ((SF,) (CF) (JR
8

, 11) + (SF1) (JR.1,) (- + -)] 

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

•. ·f· 

VF PEF 

• 
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Table 4.1.1 Construction/Mound Employee (Chemlcnl - Carcinogens) 
Exposure variable explanations ror the soil/sediment exposure pathway 

; 

Variable Dennition Value Used Explanation/Source 

CSINO Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Ingestion) Values (GVs) 1 

CSINH Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Inhalation) Values (GVs) 1 

CSTOTAL Total Contaminant mg/kg Calculated Guideline 
Concentration in Soil Values (GVs) 1 

for all Exposure Pathways 

TR Target Excess Individual I X J0-4 OSWER Directive 9285.7-0IB 
Lifetime Cancer Risk I X to·' 

I X J0-4 
(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)-1 

SF1 Inhalation Cancer Chemical-specific IRIS, HEAST 
Slope Factor (mg/kg-day)-1 

CF Conversion Factor 10-4 kg/mg EPA/540/1-89/002 

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

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

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-0IB, i 

Volatilization Factor {m3/kg) revisions 
--

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

Final (Rev. 4) -------------- -·----
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Table 4.1.1 Construction/Mound Employee (Chemical- Carcinogens) 
Exposure variable explanations for the soil/sediment exposure pathway I 

I 

I 

Variable Definition Value Used Explanation/Source 
- _...., 

PEF Particulate Emission Factor 4.28 x I 0'1 mJ/kg OSWER Directive 9285.7-0IB, 
revisions 

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

ED Exposure Duration 5 yrs OS\VER Directive 9285.6-03 

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

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

Risk-Based Guideline Values Report- Appendix A 
March, 1997 89 
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Table 4.1.2 

Construction/Mound Employee - Soil/Sediment Exposure Pathway (Chemical - Nonc~ucinogcns) 

CSWTAL = 

CS = (THI) (DW) (365 daysfyr) 
lNG 

(EF) ( R)vo> (CF) (/Rsoil> 

CSINII = 
(!HI) (DJJI) (365 days/yr) 

1 1 1 
(EF) ( RJD/ (/Rair) ( VF + PEF) 

(TH[) (BW) (365 daysfyr) 

1 1 1 1 
(Ef) [( RfDo) (Cf) (IRsou> + ( RJD/ (IRair) ( VF + PEF)] 

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

·., 

-···~-·-------------
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,,.._ - ------- - - - - - -- • Table 4.1.1 Construction/Mound Employee (Chemical - 1'. ,rcinogens) 
Exposure variable explanations ror the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

CSINO Contaminant Concentration mglkg Calculatdd Guideline 

' 
in Soil (Ingestion) Values (G\'s) 1 

CSmu Contaminant Concentration mglkg Calculated Guideline 
in Soil (lnllaldlion) Values (GVs) • 

CSyO'tAL Total Contantlnant Concentration in rng/kg Calculated Guideline 
Soil Values (GVs) • 
for all Exposure Pathways 

THI Target Hazard Index I OSWER Directive 9285.7 ~ l B 
(Unitless) 

BW Body Weight 70 kg OSWER Directive 9285.6~3 

RfDO Oral Reference Dose Chemical -speci fie IRIS, HEAST 
(mglkg-day) 

RfD1 Inhalation Reference Dose Chemical-specific IRIS, HEAST 
(mglkg-day) 

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

I Roo~~ Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6~3 

IR.1, Inhalation Rate 20 m1/day OSWER Directive 9285.6~3 
-- --

- - - ·--- - - ---

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7~18, 
Volatilization Factor (m1/kg) revisions 

PEF Particulate Emission Factor 4.28 x 109 m1/kg OSWER Directive 9285.7~18. 
revisions 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6~3 

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

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 4.1.3 

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

(TR) 
CS,NO = (ED a) (EF) (SF J (CFI) (IR$oll) 

(TR) 
f:$/NH '"' ,J ( 1 + _!__) 

(ED1) (EF) (SF,) (CF2) (IR,, VF PEY 

(TR) 
CSEX = 

(ED1) (SFe) (1-Se) (Te) 

CS = (TR) 
roTdL J 1 

(ED1) (EF) [(SF) (CF1) (IR$1111) + (SFJ (CF2) (IR01,) (- + -)] + (ED2) (SF) (1-S) (Te) 
VF PEF 

Risk-Based Guideline Values Report· Appendix A 
March, 1997 
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Table 4.1.3 Construction/Mound Employee (RadionucUdes) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable 

CSINo 

CSINH 

CSEX 

CSTOTAL 

TR 

- -- -- - - -- -

ED1 

ED2 

SF0 

SFI 

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCilg 
in Soil {Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

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

Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X 10"5 

1 X 10-4 
(Unitless) 

EXposure DUration r - - --- - - 5yrs .. -

Exposure Duration 2 5 yrs X 0.685 

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

Inhalation Cancer Radionuclide-specific 
Slope Factor (risk/pCil 

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

-- - -- -
Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWERDirective 9285.7-0lB 

OSWER Directive 9285.6-03 __ -

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

HEAST 

HEAST 
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.1. 

Tabl~ 4.1.3 Constnctlon/Mound Employee (Radlonuclldes) 
Exposure variable etplanatlons Cor tbe soU/sediment exposure pathway 

' Variable Definition Value Used 

CF2 Conversioh Factor 2 10, glkg 

B~ Exposure llrequency 250 dayslyr 

IRIOII Ingestion kate - Soil 480 mglday 

IR~~t Inhalation Rate 20 m,/day 

VF Soil-to-Ait ltad ionutllde-specific 
Volatilizatioh Factor (m1/kg) 

PEF Particulate Emission Factor 4.28 x 109 m1/kg 

s. Gamma Shielding Factor 0.1 
(Uhitless) 

T. Gamma Exposure Time Factor l/3 
(Unitless) 

1 The calculated guideline values (OVs) are presented in Appendix 8 of this report. 

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

Explanation/Source 

• OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWBR Directive 9285.6-03 

OSWER Directive 9285.7-018, 
revisions 

OSWER Directive 9285.7-018, 
revisions 

OSWER Directive 9285.7-018 
(open area), revisions 

OSWER Directive 9285.7-018 
(8/24 hr exposure), revisions 
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Table4.2.l 

Constmction/Mound Employee- Gr01.1J:ldwater Expf)_~tlre Pathway (Chemical- Carci!l_o_gens) 

_ (FR)(BW)(AT)(365 dayslyr) 

CWJNa- (SFo)ORwa:.r)(EF)(ED) 

BW X AT X TR X 365day/yr 

ORGANICS: C""""= L ~6xnt.., xEVxEFxSAxEDxSF, 
10-3 X 2xKpx -3 1t 

em 

INORGANICS: CwDI!JIN = BWxATxTRx365day/yr 

Kpx 10·3 L
3
XtevemxEVxEFxSAxEDxSF em o 

CW = (FR)(BW)(AT)(J65dayslyr) 

lNH {SF,} {K) {JRair) {EF) {ED) (ET} { CF T J 

1 
CWrorAL = 1 1 1 ---+--+-­

CWDERM CwiNH CWINa 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 9S 
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Table 4.1.1 

Variable 

CWINo 

CWoER 

CWINH 

CWTOTAL 

TR 

SFo 

IRW~W 

SFi 

K 

IRm 

SA 

Kp 

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

Definition Value Used 

Contaminant Concentration mgii 
in Water (Ingestion) 

Contaminant Concentration mg/1 
in Water (Dennal) 

Contaminant Concentration mg/1 
in Water (Inhalation) 

Total Contaminant Concentration in mg/1 
Water for all Exposure Pathways 

Target Excess Individual Lifetime 1 X 10-6 
Cancer Risk 1 X 10"5 

1 X 10-4 
(Unitless) 

Oral Cancer Slope Factor Chemical specific 
(mglkg-day)"1 

Daily Water Ingestion Rate l.OVday 

Inhalation Cancer Slope Factor Chemical-specific 
(mglkg-day)"1 

Volatilization Factor 0.0005 X 1000 Vm3 

Daily Inhalation Rate 20m3/day 

Skin Surface Area 19,400 cm2 

Available for Contact 

Permeability Constant Chemical-specific (cm/hr) 

Risk-Based Guideline Values Report· Appendix A 
Man:h, 1997 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 ' 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

IRIS, HEAST 

OSWER Directive 9285.6-03 

IRIS, HEAST 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

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

EPA 600/8-91/0118 
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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 

't chemical-specific lag time chemical-specific (hr) 

EV Number of showers per day 
events per day (d"1

) 

CF Conversion Factor I VIOOO cm3 

ET or (tcvem) Exposure Time 0.167 hr/day 

EF Exposure Frequency 250 days/yr 

ED Exposure Duration . 5 yrs 

8W Body Weight 70kg 

CFT Conversion Factor for Time 1 day/24 hr 

AT Averaging Time 70yrs 

-
1 The calculate<!-guideline values (GVs)· are presented-in-Appendix -B-ofthis report. -- · 

Risk-Based Guideline Values Report - Appendix A 
March,l997 

Explanation/Source 

EPA 600/8-91/0118 

EPA Dennal Risk Assessment 
Supplemental Guidance August 1992 

EP A/540/1-89/002 

EPA Dennal Risk Assessment 
Supplemental Guidance August 1992 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 
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Table 4.2.2 

Constmctiou!Mound Employee- Groundwater Exposure Pathway (Chemical- Noncarcinogens) 

CW ING = ,;_(Til_l..:...O (B:...-.....;W):_.:.(J_6,_5 day.~s...::..l"y..:...r) 
1 

(IR._r.r)( RJD/(EF) 

ORGANICS: CWDDN = BW X 365day/year X RtDo X no 
2 .3 L [i6 X'tXf.ew:m.] xKpx 10 cm3X 'Jt xEVxEFxSA 

IN ORGANICS: CWDmtM = BW X 365day/year )( RtDo )(no 
K 

-3 L 
P x 10 -

3
xtevem xEV xEFxSA 

em 

CW JNH = _ __;(Til~l.;....;O (B--:W);....;.(J_6_5_day.-=-~....:;&"""'"r) __ 

(K) ( ~~) ( IRmrJ (EF) (ET) ( CF T) 

1 
CWrorAL = 1 1 1 

---+--+-­
CWDJiRM CwJNH CwiNG 

Risk-Based Guideline Values Report • Appendix A 
March, 1997 
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Table 4.2.2 

Variable 

CWINo 

CWoER 

CWINH 

CWTOTAL 

TID 

IRwaer 

EF 

-K -

IRm 

RIDi 

PC 

CF 

ET or (fevan) 

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

. --

Definition Value Used 

Contaminant Concentration mgll 
in Water (Ingestion) 

Contaminant Concentration mg/1 
in Water (Dennal) 

Contaminant Concentration mgll 
in Water (Inhalation) 

Total Contaminant mg/1 
Concentration in Water 
for all Exposure Pathways 

Target Hazard Index 1 
(Unitless) 

Daily Water Ingestion Rate l.OVday 

Exposure Frequency 250 days/yr 

Volatilization Factor - - -- - 0;0005 X 1000 11m3 
-

Daily Inhalation Rate 20m3/day 

Inhalation Reference Dose Chemical-specific 
(mglkg-day) 

Permeability Constant Chemical-specific 
(cmlhr) 

Conversion Factor I VIOOO cm3 

Exposure Time Hours/day 
0.167 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

-OSWER-Directive-9285.7-0 18 - - . 

OSWER Directive 9285.6-03 

IRIS, HEAST 

Literature 

EP A/540/1-89/002 

EPA Dennal Risk Assessment 
Supplemental Guidance August 1992 
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Table4.2.2 Construction/Mound Employee (Chemical- Noncarcinogens) 
Exposure variable explanations for the groundwater exposure pathway. 

Variable Definition Value Used 

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

SA Skin Surface Area 19,400 cm2 

Available for Contact 

EV Number of showers per day Events per day (d-1
) 

't chemical-specific lag time chemical-specific (hr} 

CFT Conversion Factor for Time 1 day/24 hr 

BW Body Weight 70kg 

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

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

Explanation/Source 

IRIS, HEAST 

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

EPA Dermal Risk Assessment 
Supplemental Guidance August 1992 

EPA 600/8-91/011 B i 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 
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Table 4.2.3 

Construction/Mound Employee- Groundwater Exposure Pathway (Radionuclides) 

TR 
CWING = (SF ) (IR ) (EF) (ED) 

0 WDIIIf. 

For Tritium also add: 

Mound Plant 
Final (Rev. 4) 

TR 
f:WINifi1UT = (SF;) (IRa;,) (EF) (ED) (M TOTAL) (CF1) (ETs) (CF T) 

TR 
CWDEiiMrRiT = (SF

0
) (SA) (KpTRJT) (ETsf(EF) (CFJ (ED) 

CIV • TR 
WTAL7RIT (EF) (ED) ((SF0 ) (IR_,) + (SF1) (IR.;) (MwrAL) (CF1) (ETs) (CF r) + (SF 0 ) (5.4) (KI'71UT) (ETs) (CF2)) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 4.2.3 Construction/Mound Employee· (Radionuclides) 
Exposure variable explanations for the groundwater exposure pathway 

Variable 

CW1NO 

CWINJfTRJT 

CWDERMTRIT 

Mound Plant 
Final (Rev. 4) 

CWTOTAL 

TR 

SFO 

SF1 

IR...cr 

IRair 

MTotal 

CF1 

. 

-- -·---

Definition Value Used 

Concentration of Radionuclide in pCi/t 
Water (Ingestion) 

Concentration of Tritium in Water pCi/t 
(Inhalation) 

Concentration of Tritium in Water pCi/t 
(Dermal) 

Total Concentration of pCi/t 
Radionuclide in Water (all 
pathways) 

Target Excess Individual I X I 0-6 
Lifetime Cancer Risk I X 10"' 

I X I 0-4 
(Unitless) 

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

Inhalation Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

Daily Water Ingestion Rate 1.0 t/day 

Inhalation Rate 20 ml hr/day 

Airborne Mass Concentration of 66.96 glml 
Water in Shower 

Conversion Factor for Mass of 1 f/1000 g 
Water 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

HEAST 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

ORNL Tritium Methodology 

ORNL. Tritium Methodology 

I 
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Table 4.2.3 Construction/Mound Employee (Radionuclides) 

Exposure variable explanations for the groundwater exposure pathway 

Variable Definition Value Used 

ET5 Exposure Time for Shower · 0.167 hr/day 

SA Skin Surface Area Available for 1.9 m1 

absorption 
. 

Kpu~. Dermal Permeabilit¥ Constant for 1.5 x to·s m/hr 
Tritium 

CF1 Conversion Factor for Volume 101 t/m1 

CFT Conversion Factor for Time I day/24 hr 

EF Exposure Frequency 250 days/yr 

ED Exposure Duration _:5 yrs 

1 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 

Explanation/Source 

EPA Dermal Risk Assessment 
Supplemental Guidance August 
1992 

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

Bronaugh et al 1980 

OSWER Directive 9285.7-018 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0 I B 
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Table 5.1.1 

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

Mound Plant 
Final (Rev. 4) 

CS = (TR) (BW) (A 1) (365 daysfyr) 
lNG (EF) (ED) (SF,) (CF) (/Rsoil) 

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

{EF) (ED) (SF1) (IR111,) (- + -) 
VF PEY 

CS = (TR) (BW) (A 1) (365 daysfyr) 
1DTAL } 1 

(EF) (ED) [(SF) (CF) (IRSDII) + (SF,) (IRalr) (- + -)] 

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

VF PEF 

104 

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



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

Mound Plant 
Final (Rev. 4) 

Table 5.1.1 

Variable 

CSINO 

CSINII 

CSTOTAL 

TR 

BW 

AT 

- SFO 

SF1 

CF 

IR,ou 

IR.1, 

VF 

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

Definition Value Used 

Contaminant Concentration mg/kg 
in Soil (Ingestion) 

Contaminant Concentration mg/kg 
in Soil (Inhalation) 

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

Target Excess Individual 1 X 10"6 

Lifetime Cancer Risk 1 X JO·S 

1 X 10-4 
(Unitless) 

Body Weight • 70 kg 

Averaging Time 70 yrs 

·Oral Cancer ~. - - - - ~ -- _Chemical-specific 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Ingestion Rate - Soil 

Inhalation Rate 

Soil-to-Air 
Volatilization Factor 

- -
·-

{mg/kg-day)"1 

Chem ical-speci fie 
(mglkg-day)·1 

10-6 kg/mg 

50 mglday 

20 m1/day 

Chemical-specific 
(m1/kg) 
-· -. -

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

I 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 
- - ·- -- - -

IRIS, HEAST 

EPN540/1-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-018, 
revision 

lOS 



' Table S.l.l Commercial/Office Worker (CI1emical - Carcinogens) 

i 

Exposure variable explanations for the soil exposure pathway 

I Variable Definition Value Used Explanation/Source 

PEF Particulate Emission Factor 4.28 x 109 m1/kg OSWER Directive 9285.7-018, 
revision 

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

ED Exposure Duration 25 yrs OSWER Directive 9285.6-03 

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

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

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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Table 5.1.2 

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

CSTOTAL = 

CS = (TH[) (BW) (365 days/yr) 
lNG 1 

(EF) ( RJD ,> (~F) (IRsoll> 

CS = (TH[) (BW) (365 days/yr) 
INH 1 1 1 

(EF) ( RjD
1
) (IRa,,) ( YF + PEF) 

(TH[) (BW) (365 days/yr) 
1 1 1 1 

(EF) [(RJD/ (CF) (IRsoll> + (RJD,> (IRa,,> (YF + PEF)] 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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. Table 5.1.2 Commercial/Office Worker (Chemical - Noncarcinogens) 
Exposure variable explanations for the soil exposure pathway 

Variable Definition Value Used Explanation/So.urce 

CSIHO Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Ingestion) Values (GVs) 1 

CSINIJ Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Inhalation) Values (GVs) 1 

CSyOTAL Total Contaminant Concentration in mg/kg Calculated Guideline 
Soil Values (GVs) 1 

for all Exposure Pathways 

THI Target Hazard Index I OSWER Directive 9285.7-018 
(Unit less) 

BW Body Weight 70 kg OSWER Directive 9285.6-03 

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

RID1 Inhalation Reference Dose Chemical-speci fie IRIS, HEAST 
(mg/kg-day) 

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

IR...u Ingestion Rate - Soil SO mg/day OSWER Directive 9285.6-03 

IR.., Inhalation Rate 20 m'lday OSWER Directive 9285.6-03 

VF Soil-to-Air Chemical-specific OSWER Directive 9285.7-018, 
Volatilization Factor (m'lkg) revision 

PEP Particulate Emission Factor 4.28 x 109 m'lkg OSWER Directive 9285.7-018, 
revision 

EF Exposure Frequency 2SO days/yr OSWER Directive 9285.6-03 

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

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
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Table 5.1.3 

Commercial/Office Worker - Soil Exposure Pathway (Radionuclides) 

Mound Plant 
Final (Rev. 4) 

(TR) 

CSING = (ED1) (EF) (SF) (CFt) (/Rsoll) 

(TR) 
- 1 l . CSINH - (IR ) ( + -) 

(ED1) (EF) (SF,) (CF2) air VF PEF 

(TR) 
-CSEX -=- (ED2) (SF e) (l.:.S,) (T~) 

Cs 
_ (TR) 

WTAL -

(ED1) (EF) [(SF) (CF1) (IRsoll> + (SF1) (CF2) (1R41,) (-
1 

+ -
1-)] + (ED2) (SF,) (1-S,) (T,) 

VF PEF 
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Table 5.1.3 Commerdal/Office Worker {Radionuclides) 

I 

I 

' 
' 

I 

I 
I 

I 
I 

i 
I 

I 

Mound Plant 
Final (Rev. 4) 

Exposure variable explanations for the soil exposure pathway 

Variable 

CSINO 

CS1NH 

CSEX 

CSTOTAL 

TR 

·ED1 

ED2 

. SFO 

SF1 

SFC 

CF1 

Definition Value Used 

Radionuclide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

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

Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk I X 10'' 

' I X 10 ... 
(Unitless) 

Exposure Duration I 25 yrs 

Exposure Duration 2 25 yrs x 0.685 

Oral Cancer Radionuclide-specific 
Slope Factor . (risklpCi) 

Inhalation Cancer Radionucl ide-speci fie 
Slope Factor (risklpCi) 

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

Conversion Factor I 10'1 g/mg 

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

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

OSWER Directive 9285.6-03 

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

HEAST 

HEAST 

HEAST 

OSWER Directive 9285.7-0IB 
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Table 5.1.3 Commercial/Office Worker (Radionuclides) 

Exposure variable explanations for the soil exposure pathway 

Variable Definition Value Used Explanation/Source 

CF2 Conversion Factor 2 101 glkg OSWER Directive 9285.7-0IB 

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

IR,on Ingestion Rate - Soil 50 mg/day OSWER Directive 9285.6-03 

JR.,, Inhalation Rate 20 m1/day OSWER Directive 9285.6-03 

VF Soil-to-Air Rad ionucl ide-speci fie OSWER Directive 9285.7-0lB, 
Volatilization Factor (m11kg) revision 

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

sc Gamma Shielding Factor 0.2 OSWER Directive 9285.7-0IB, 
(Unltless) revision 

Tc Gamma Exposure Time Factor 1112 OSWER Directive 9285.7-0IB 
~ - - -- -~ -- -- -

(Unit less) (2/24 hr exposure), revision 
- -

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

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

Mound Plant 
Final (Rev. 4) 
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March, 1997 
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Table 5.2.1 

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

Mound Plant 
Final (Rev. 4) 

(TR) (BW) (A7) (365 d4ys/yr) 
CW roTA~ = CW INa = (SF,) (IRWtJter> (EF) (¥D) 
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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 

CW1NO Contaminant Concentration mglt 
in Water (Ingestion) 

CWTOTAL Total Contaminant mglt 
Concentration in Water 
for all Exposure Pathways 

TR Target Excess Individual 1 X 10-6 
Lifetime Cancer Risk 1 X 10"5 

1 X 10-4 
(Unitless) 

SFO Oral Cancer Slope Factor Chern ical-speci fie 
(mglkg-day)"1 

IRw,,., Daily Water Ingestion Rate 1.0 t/day 

EF - Exposure Frequency 250days/yr 

- -- - ED-- - Exposure Duration :25 yrs __ - -- -- -

BW Body Weight 70 kg 

AT Averaging Time 70_ yrs 

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

Mound Plant 
Final (Rev. 4) 

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

-~. ---

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-018 

IRIS, HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 
- .--

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

ill 



Mound Plant 
Final (Rev. 4) 

Table 5.2.2 

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

CW = (THJ) (BW) (365 daysfyr) 
1 

(/R_,~,) (-) (EF) 
RfDo 
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Table 5.2.2 Commercial/Office Worker (Chemical - Noncarcinogens) 
Exposure variable explanations for the groundwater exposure path1vay 

Variable Definition Value Used Explanation/Source 

CWINO Contaminant Concentration mg/f Calculated Guideline 
in Water (Ingestion) Values (GVs) 1 

CWTOTAL Total Contaminant mglt Calculated Guideline 
Concentration in Water Values (GVs) 1 

for all Exposure Pathways 

THI Target Hazard Index I OSWER Directive 9285.7-0IB 
(Unitless) 

RfDO Oral Chronic Reference Dose Chemical-specific IRIS, HEAST 
(mglkg-day) 

JRwatcr Daily Water Ingestion Rate 1.0 t/day OSWER Directive 9285.6-03 

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

BW Body weight 70 kg OSWER Directive 9285.6-03 

I The calculated- guideline-vqlues (GVs) are presented-in Appendix -a of this report-

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report - Appendix A 
March, 1997 
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Table 5.2.3 

Commercial/Office Worker - Groundwater Exposure Pathway (Radionuclides) 

Mound Plant 
Final (Rev. 4) 

• 

C (TR) 
W .. (SF,) (JR_,~,> (EF) (ED) 

Risk-Based Guideline Values Report- Appendix A 
Match, 1997 
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Table 5.2.3 Commercial/Office Worker (Radionuclides) 
Exposure variable explanations for groundwater exposure pathway 

Variable Definition Value Used 

CWINO Concentration of Radionuclide in pCi/t 
Water (Ingestion) 

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

TR Target Excess Individual I X I 0-6 
Lifetime Cancer Risk I X 10"' 

1 X 10-t 
(Unitless) 

SFO Oral Cancer Radionucl ide-specific 
Slope Factor (risklpCi) 

JR_Ier Daily Water Ingestion Rate 1.0 t/day 

EF Exposure Frequency 250 days/yr 

ED --- - Exposure Duration - - - - -- 25- yrs total - - -

1 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 

Explanation/Source 

Calculated Guideline 
Values (GVs) 1 

Calculated Guideline 
Values (GVs) 1 

OSWER Directive 9285.7-0IB 

HEAST 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0J B __ 
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Table 6.1.1 

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

Mound Plant 
Final (Rev. 4) 

CS = (TR) (BW) (A1) (365 days/yr) 
lNG (EF) (ED) (SF) (CF) (IR.roit) 

CS = (TR) (BW) (A 1) (365 days/yr) 
INH 1 1 

(EF) (ED) (SF1) (IRQ1,) (- + -) 
VF PEF 

C'" (TR) (BW) (A1) (365 daysJyr) 
~roTAL =a . 

(EF) (ED) [(SF) (CF) (IR.ro11) + (SF1) (IRQ1,) ( ~F + P!F)] 
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Mound Plant 
Final (Rev. 4) 

I 

Table 6.1.1 

Variable 

CSINO 

CSINIJ 

CSTOTAL 

TR 

BW 

AT 

SEO --· 

SF1 

CF 

IRsoil 

IR.1, 

VF 

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

Definition Value Used 

Contaminant Concentration mglkg 
in Soil (Ingestion) 

Contaminant Concentration mglkg 
in Soil (Inhalation) 

Total Contaminant mglkg 
Concentration in Soil 
for all Exposure Pathways 

Target Excess Individual I X I 0-6 
Lifetime Cancer Risk I X to·' 

I X I 0-4 
(Unitless) 

Body Weight 70 kg 

Averaging Time 70yrs 

_ OraL Cancer - ~----- --· - . _ _ __ C)l_emical-sp~cifit: __ 
Slope Factor 

Inhalation Cancer 
Slope Factor 

Conversion Factor 

Ingestion Rate - Soil 

Inhalation Rate 

Soil-to-Air 
Volatilization factor 

(mg/kg-day)·' 

Chern ical-speci fie 
(mglkg-day)·' 

10-6 kglmg 

480 mglday 

20m3/day 

Chern ical-speci fie 
(m3/kg) 

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

Explanation/Source 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

IRIS, HEAST 
---- - . -- -- - - -

IRIS, HEAST 

EP A/54011-89/002 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

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

I 

' 

I 
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Table 6.1.1 Private Contractor/OfT-SUe Construction (Chemical - Carcinogens) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable DefiniCion Value Used Explanation/Source 

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

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

ED Exposure Duration I yr OSWER Directive 9285.6-03 
I 

I 

1 The calculated guideline values (GVs) are presented in Appendix 8 of this report. 

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

Mound Plant 
Final (Rev. 4) 

Risk-Based Guideline Values Report- Appendix A 
March, 1997 
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- - - - - - - - - - - - - - - - - - -· 
Table 6.1.2 

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

Mound Plant 
Final (Rev. 4) 

CSTOTAL = 

-- -- ---

CS = (THI) (BW) (365 daysJyr) 
lNG 1 

(EF) (-) (C.F) (IRsoll) 
RfDo 

CS = (THI) (BW) (365 daysJyr) 
INH 1 1 1 

(EF) ( RfD,> (IRolr) ( VF + PEF) 

(THI) (BW) (365 daysjyr) 

1 1 1 1 
(EF) [( RfDo) (CF) (IRsoil) + ( RJD,> (IRolr) ( VF + PEF)] 
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Table 6.1.2 Private Contractor/OfT-Site Construction (Chemical Noncarcinogens) 
Exposure variable explanations ror the soil/sediment exposure pathway 

Variable Definition Value Used Explanation/Source 

CSINO Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Ingestion) Values (GVs)1 

CSINII Contaminant Concentration mg/kg Calculated Guideline 
in Soil (Inhalation) Values (GVs)1 

CSyorAL Total Contaminant Concentration mg/kg Calculated Guideline 
in Soil Values (GVs)1 

for all Exposure Pathways 

THI Target Hazard Index I OSWER Directive9285.7~1B 
(Unitless) 

BW Body Weight 70kg OSWER Directive 9285.6~3 

RID. Oral Reference Dose Chemical-speci fie IRIS, HEAST 
(mg/kg-:day) 

RID1 Inhalation Reference Dose Chemical-specific IRIS, HEAST 
(mg/kg-day) 

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

IR1011 Ingestion Rate - Soil 480 mg/day OSWER Directive 9285.6~3 

IR.., Inhalation Rate 20 m1/day OSWER Directive 9285.6~3 

VF Soil-to-Air Chemical-speci fie OSWER Directive 9285. 7~ I B, 
Volatilization Factor (ml/kg). revision 

PEP Particulate Emission Factor 4.28 x 109 m1/kg OSWER Directive 9285.7~18, 
revision 

EF Exposure Frequency 250 days/yr OSWER Directive 9285.6~3 

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

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

March, 1997 
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Table 6.1.3 

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

Mound Plant 
Final (Rev. 4) 

(TR) 
CSING = (ED

1
) (EF) (SF) (CF

1
) (IRsoil) 

(TR) 
CSINH = ) ( 1 + _1_) 

(ED1) (EF) (SF,) (CF2) (IRalr YF PEF 

(TR) 
CSEX = 

(ED2) (SF,) (1-S,) (T,) 

CS = (TR) 
WTAL 1 1 

(ED1) (EF) [(SF,) (CF1) (IR.roll) + (SF1) (CF2) (IR01,) (- + -)] + (ED2) (SF,) (1-S,) (T,) 
YF PEF 
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Mound Plant 
Final (Rev. 4) 

Table 6.1.3 Private Contractor/Off-Site Construction (Radionuclides) 
Exposure variable explanations for the soil/sediment exposure pathway 

Variable 

cs,NO 

CSINII 

CSEX 

CSTOTAL 

TR 

ED 1 

ED1 

SFO 

SF1 

SF, 

CF1 

Definition Value Used 

Radionucl ide Concentration pCi/g 
in Soil (Ingestion) 

Radionuclide Concentration pCi/g 
in Soil (Inhalation) 

Radionuclide Concentration pCi/g 
in Soil (External Exposure) 

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

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

I X 10-4 
(Unitless) 

Exposure Duration I I yr 

Exposure Duration 2 I yr x 0.685 

Oral Cancer Radionucl ide-speci fie 
Slope Factor (risklpCi) 

Inhalation Cancer Radionuclide-specific 
Slope Factor (risklpCi) 

External Exposure Radionuclide-specific 
Slope Factor (risklyr per pCi/g) 

Conversion Factor I 10"3 g/mg 
~ -- -- -· ------- --~ 

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

Explanation/Source 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs)1 

Calculated Guideline 
Values (GVs) 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

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

HEASJ 

HEAST 

HEAST 

OSWER Directive 9285.7-018 
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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 

CF1 Conversion Factor 2 101 g/kg. 

EF Exposure Frequency 250 days/yr 

IR,ou Ingestion Rate - Soil 480 mg/day 

.JR.;, Inhalation Rate 20 m1/day 

VF Soil-to-Air Rad ionucl ide-specific 
Volatilization Factor (m1/kg) 

PEF Particulate Emission Factor 4.28 x 109 m1/kg 

sc Gamma Shielding Factor 0.1 
(Unitless) 

Tc Gamma Exposure Time Factor 1/3 
(Unitless) -

-

1 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 

Explanation/Source 

OSWER Directive 9285.7-0IB 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.6-03 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0IB, 
revision 

OSWER Directive 9285.7-0 1B 
(open area), revision 

OSWER Directive 9285.7-0IB 
(8/24 hr exposure), revision 
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Pl Parameters for Radionuclides of Concern 

Mound Plant 
Final (Rev. 4) 

- - -

E1ternal Soil fo Soil to 
SF Plant Plant Transfer Tnnsfer .......... I ,,u..,,. Uptake Uptake Codr. for Codr. for 

Oral SF SF per pCI/g (Bv Dry) (Bv Wet) Milk (F.,) 
RADIONUCLIDE I CASRN I (risk/pCi) I (rlsklpCi) soil) (unlUess) (unltless) (day/kg) 

•Value can be referenced in Strenge. D.L. and Peterson, S.R. 1989 (updated through 1993). Chemical Data Baus for the Multimedia 
Environmental Pollutant Assessmenl 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 Techt~iquesfor 
Determinit•g Complia11ce with Envrlonmental Standards. Releases of RaJionuclides to the Atmosphere. Bethesda, Maryland. 

• Additive value from individual chain members 

- - - -
Risk-Based Guideline Values Report- Appendix A 

March, 1997 

I I 

Bed(F1 ) 

(day/kg) 
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- - - - - - - - - - - -
P2 Parameters for Chemicals of Concern 

Clltt.IICAL 

lllclt E•plotlwtt 

liM X 

•r:TN 
ltD X 

haorao~ICI 

.,lhmioom. 

'\nlimoor 

'\rKnlc 

ltlium 

lei)· Ilium 

"admium (Diet) 

admlum (Wiler) 

:hromlum Ill 

lunmiumVI 

·,.~~;oh 

.:oppu 
)an ide 

Iron 

.ctd 

.ilhium 

IMat~sancsc CDicll 

1-tat~&oncsc IWIIetl 

Mercury 

Nickd 

Silocr 

flaollium 

Mound Plant 
Final (Rev. 4) 

CASRH 

002691-41.0 

000121·12-4 

007440·]6.0 

001440.]1·2 

007440.]9·) 

001440.41·7 

007440.41·9 

00744Q.4).9 

- 01606J.Il·l· 

OIU41).29·9 

007440.$0.1 

oooon-12-s 

00709-92·1 

007419-96-S 

007U9·96-S 

0074)9.97-6 

007440.02.0 

007440.11-4 

Oral RID 
CloroDit 

Oral SF lallolotloa SF , .. ,,. .. , .. ,,. ...... ,. (mCIIII-d•rJ ... ,.. 
J.ClE.Ol 

I.IE-01 J.OE.OJ 

4.0£-04 

S.OEtOI J.OF.-04 

7.0£.02 

4.JEt00 1.4Et00 S.OF..Ol 

U£•00 I.OE-01 

6.1Et00 S.OE.o4 

Ulll+OO 

4.1E+OI S.OE.Ol 

:UE<GJ 

1.4£.01 

J.0£.0) 

J.OE-04 

l.OE.Ol 

S.OE·Ol 

Oral RID 
Stabcllroalc 
(mclllt-do)') 

l.OE.OJ 

C.OE-04 

J.OE.04 

7.0£.01 

J.OE.OJ 

1.0£+00 

l.OE.Ol 

2.01!.02 

1.4£.01 

f.OE.OJ 

l.OE-04 

l.OE.Ol 

S.OE.Ol 

lallolatlaa 
RID .......... S•bchroalc V•latiUutloa SoU Sot•rolloa 

RICCllroalc 1•1111&-'f•r) .. ..... Coattlltrollo• 
fmcllot-d•rJ .... ,.,, .... ,., 

J.OE-04 1.4E.o4 

-

J.OE.OJ 1.4£-0J 

UE.OJ UE.OJ 

J.OE-04 UE.OJ 

Risk-Based Guideline Values Report -Appendix A 
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Traadtr Trandtr 
Soliton .. , Solllo l'laal CodJiclut CooffidtDI 

Pcr•coblllty u, ..... Uptob (or lllllli lor Bnf 
c ••••••• CB.DRY) 1 ca. wt:T J' , ..... 0 , ...• ' 
(cllllhr) (unltltu) , .......... , Cd•rll.cJ (doyll.al 

I.IEtOI 4.4Efllll J.IE-01 9.1F..OI 

4.9£.01 l.lE-01 UE.OS UF.·OS 

I.OE-OJ S.O£-OJ • I.OE-Ot• l.Sf..OS • 4.0E.OS' 

1.0£-0) 6.0£.0) I.JI!·Ol 6.0£-0S 1.010.01 

J.OE.OJ I.OE.OI • !.OE.Ol• f.IE.fl.l' 2lE·04 • 

1.0£.0) 1.9£.01 4.7£-114 201!-06 I.Of.-04 

1.0£.0) UE.OI l.IF:-02 1.01:!-0J 4.0!;-04. 

1.0£.0) UE.OI l.IF.-01. I.OE.Ol 4.0f.-04. 

I.OF.-01 4.0£.01" 1.01':.0!. I.OE-OJ• 9.0F..Ol. 

1.0£.0) - 4;0£..02 •. - 1.0£..()2• . I.Oii.OS' 9.0F.-0J' 

1.0£.01 UE.OI 6.)1!.02 I.SE.OJ 9.0li.OJ. 

1.SI!.Ol S.4E+OI 1.4F.t01 U£.Q9 1.41:.01 

I.OE.Ol UE-OJ 8.0E.o4 U£-04 4.0£-P4. 

I.OE.of J.OEtOO• 4.01!.01° l.OE..OS' S.OE.Q4' 

1.0£.0) l.OEtOO• 4.0£.01. l.OE.OS' S.OE-04' 

I.OE.Ol I.OEtOO• J.OE-Ot• UE-04' I.OF.-02 • 

I.OE.OJ l.OE.Ot• S.OE·Ol • 1.6£.02' J.l£.0). 

I.OE.OJ I.OE+OO" l.OF..OI • S.Of..OS I l.Of.·Ol' 
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P2 (Continued) 

CIIUIICAL 

V111111dium 

iliM 
Orc••lu 
I,I.I·TrkhlorodhiiiC 

I.I·DI<hlorotllllllle 

U·Dlchlotocllllllle 

1.2·1tlns-Dic:hlotoctllylctlc 

l·Dulanonc 

~-11··-
~-Mcthvlnophlllalcnc 

I·Mcth)'I·Z·I'cntanonc 

~-Mcthylphcnol 

~cctonc 

llcoucne 

lcnzolc Acid 

llromodichloromclhlftC 

tutrl_l!cnqlltltlllalalo 

"arbon Diwllldc 

"uboo T ctnchladdc 

Chlaroctlllllle 

P,.scne 
'rc10h 

~1-n·bul)'lphdlalatc 

1)1·11-IJipllthalall 

pitotatnadlloramc"'-

Did1l<llemt"'-
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.. 

CASRN 

007440-62-2 

IJIIJU0-66·6 

000071•SS·6 

00007J.)4·) 

000107-06-2 

OOOU6-60.S 

000011·9J-J 

000101·10..1 

000106·44-S 

000067-64· t 

000011·41·1 

00006S-IS·O 

OOOOU·27-4 

OOOOIJ-61·1 

00007S·IS..O 

OOOOS6-Zl·.J 

00007S.OO.J 

000111-01-9 

ooootMt-2 

000111·14-0 

000124-41·1 

00001$·~·1 

Oral RID 
Oa•••k 

OniSF l•hlatto• SF , . .,.. .. , ...... ...,.,, C••"'•""•rl day) 

7.0£-0J 

).01!-01 

1.0£-01 

9.1£-02 9.1£-02 

UE-02 

6.0£-01 

I.OE-01 

J.0£-0) 

I.OF.-01 

UF.-01 UE-02 

4.0£+00 

UE-02 J.OE-01 

J.OF...Ot 

I.OE..OI 

I.JE..OI UE-01 7.0£-04 

7.)£-0l 

I.OE-01 

2.0£-0l 

UE-02 2.0£-02 

:u£-OJ 6.0£.01 

Oral RID 
Sallthroalc 
Cm111l1-c1•11 

7.0£-0J 

l.OE-01 

1.0£+00 

UE-01 

2.0£+00 

I.OE-01 

J.0£-0} 

1.0£+00 

(.Of. tOO 

2.0£-01 

Uf.+OO 

1.0£-01 

7.0E..OJ 

1.0£+00 

2.0£·01 

UE-01 

6.0£-01 

.......... 
RID 

•••••••••• Sultchr .. lc Velatlllutle• Solis ......... 
rucoraak , . .,.. . ...,.,, factor c ............ 
C•llltc-da)') Cm*llll) ,.,,.,, 

1.1£•04 

J.0£-01• 1.4£-01 1.1£+01 1.4£+0j 

2.1£•04 6.7£+02 

1.0£+00 U£-01 UF.•04 9.)£+01 

I.OE-02 2JE-Ol 6.SIH04 7.0£+02 

1.9f.+04 4.9£+02 

1.0£.02 UE-Ol l.OEt04 1.7E+Ol 

1.9£+04 1.0£+0) 

1.0£+01 UEtOO 1.9£+0) 1.6£+01 

J,OEtOO 1.6£..01 9.)£+0) ·- I.OE+O_J __ 
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Traat&r Traadtr 
s.u •• ..... Soli •• ,..,., Co..tlirle•t Cocflidtal 

Permcaltllllr Uptake llptakc for 1\11111 for llttf 
c ••••••• (8.DRYI' CD. Wt:T t' . ...... • ••••• 
Ccnolllrl C••ltlettl , .... , ..... , (dayl1lal Cdaylltct 

1.0£-0J S.l£-0) l.lf.-0) I.OF.-OJ Uf.-OJ 

1.0£-0) I.OEtOO• 4.01,·111. t.m:-nz • I.CII:-tll • 

l.lE-02 1.4£+00 l.SI!..OI 2.SI(-06 7.9.,·116 

1.9£-0J ).6£+00 Ul!-01 UF.-07 Uf..()6 

UE-Ol UE+OO I.4F.+OO UF.-07 7.610..07 

2.0F.tOI s.u;u1o l 4£-01 7.61:·01 

1.1£-0J 2.7£+01 6.7£•1111 '-'F...OI 4.7!;-111 

UE-OJ UE+OI J.7t:ttlll UI:·OI I.Jii-117 

I.IE-02 l.OE•OO Hl:-01 6.11:-07 1.11:-06 

UF.-04 S.JE+OI I.)!( till UJ:-09 Ul:-011 

2.1£-02 2.JE+OO .UI~-111 1111:-116 l U-CHI 

J.JE..OJ UF.+OO IIJI(.III S.¥1:-ol 1.'11:·1111 

UE-OJ Z.OE+OO 4.9F.·OI 1.41:-116 ~At; .fit> 

2.4£-02 U£+00 Ul!-01 7•m.ur l jl(.flt> 

UE-01 l.lEtOO UF.-01 J.SI'.-06 1.11:-os 

1.0£-0) S.IEtOO UF.tOO Uf.-Ol 6.11:..0) 

UE..cil UE-01 J.S£..(1) UE-OJ I.OF.·Ol 

1.2£..01 UE-01 .S.6£..0) UE-Ol I.OE-01 

7.6£-0.J 1.9£-0J S.9E+OI 1.9F.•OZ 

J.9E..OJ HE tOO 6.0£-01 P.IE-07 J.l£·06 

4.SE~L _ (j.9Et9!) 1.7Et00 UF.-07 S.Of.-07 

128 - - - - - - -
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P2 (Continued) 

CIIEMICAL 

plcthyl l>cnJcnc, 1.4· 

Ethrl knrcnc 

le~anc 

50phoronc 

!Methyl Iodide 

IN·nilroso-dlphcnylamlnc 

l'cntachlorophcnol 

rhcnnl 

r ctrachloroclhcnc 

folucnc 

r ribromorncthanc 

frichl-thylcnc 

r richloronuoromcthano 

r richloromcthanc 

Xylene 

his(l·Ethyfhc•yi)J>hthalatc 

PAlla 

~ccn~~"rlcnc 

~nlhtKcnc 

lcnrll(a)lnthraccnc 

llcnrll( a)pyrcnc 

llcn•ll(b)Ruoranthcne 

'lcn•ll(s.h.l)pcrylcnc 

llcnrD(•)nuoranthcne 

nlbcnl{a.h)anthraccnc 

l'lu.,ant~c_ne ____ 
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CASRN 

IIOOIOII-41·.f 

OOOIIO.S4·l 

000071·S9· I 

000016-J0--6 

000017-16-S 

OOOIOI·9S·2 

OOOIU·II-4 

000101-ll·l 

00007J.lJ·1 

000079.01~ 

00007S--69-4 

000067-66-l 

OOill0-10.7 

000117·11·7 

000120.12·7 

000056-SS.J 

OOOOSO.ll-1 

000105·99·1 

000191-24·2 

000107.01·9 

OOOOSJ·70.l 

J!lm~·44·0 

Oral RID 
Cllroalc 

Or•ISF ••••tatloosr Cm&flla· 
Cmallla-4•y) C•allla-4•:r) d•:r) 

I.OE.OI 

6.0£.02 

9.SE-O.f 2-0E.OI 

UE.Ol 

UE.OI l.OE.Ol 

6.0£.01 

I.OE·02 

l.OE.OI 

7.9£.0) ).9£.0) 2.0£-0l 

I.IE-02 6.0£.0) 

l.OE.OI 

6.1£.0) I.IE.OJ UE-02-

2.0£+00 

1.4£.02 l.OE-02 

I 

J.OE.OI 

7.)£.01 

7.JE+OO 

7.JE.OI 

7.)£.02 

UE+OO 

4.0f..OJ 

.......... 
RID 

Oral RID 1•11•1•11•• Subcbrealc VelaiiUull•• Soli S1luralloo Peraatlbllll)' 
Subchroolc RIC Cllroalc C•&flla-4•J) f•ctor Cooceotr•lloo 
Cm&flla-4•y) Caoallll-4•y) ,.,.,.., (m&fllal 

I.OE+OO UE.OI UE+04 UE.OI 

6.0£.01 2.0£.01 UE.Ol 6.1£+0) 9.1£+01 

l.OE+OO 

l.OE-02 

6.0£.01 

1.0£.01 

1.0£+00 4.0£.01 I.IE-01 2.51!+04 Z.SE+Ol 

1.0£.01 

1.9£+04 UE+OZ 

7.0£.01 7.0£.01 2.0£.01 UE+Ol 7.JE+O:r 

I.OE-02 1.1£+04 I.SI!+OJ 

2.0£-02 

l.OE+OO 

4.01!.01 
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c ....... 
(cllllbr) 

HE.Ol 

4.4£..(1) 

UE.Ol 

6.51!.01 

HE-OJ 

).71!-01 

4.SE.Ol 

UE-Ol 

1.61!-01 

1.71!-02 

UE.Ol 
- . --

Z.lE-02 

2.2£.01 

I.IE.OI 

I.2E+~ 
1.21!+00 

I.IE.OO 

6.01!-01 

1.7£+00 

l61!.01 

- - - - - -

Traoder y, ... , •• 
SollloPI .. I Solita Plaol Coemclcol Cocmclcnl 

Upleke llplako for Milk for Beef 
CB,DRY) 1 CB, Wl:T ) 1 (t",.) I c•··•, 

(ualtlcll) Cunlllua) Cd•yllll) Cdaylkll 

UE.OI UE.OI 1.1 a;.os J.sa:~u 

:HE.OI UE.Ol HE.OS 1.7f.-O.f 

1.9£+00 UE·OI 1.41:·06 4.61:·06 

6.0£.01 UE.OI I.IE.OS UE.OS 

S.OE.Ol 1.2£.02 7.9£-04 l.SE·OJ 

UE.OO 1.4E•Otl 2.)£.07 7.2£.07 

I.ZE+OO ).01!.01 l.2E-06 I.OF..OS 

I.OEtOO UE.OI UE·06 ua;.os 
1.6£+00 4.0£.01 2.0£-06 6.lf..fl6 

1.6£+00 4.1£.01 UE-06 6.0£·06 

I.JE+OO ).)£.01 2.7£-06 I.SE-06 

UE+OO l.OE.OI 7.4£.07 2.JE-06 

UE.OI .. I.JE.OI. UE.OS UE-OS 

1.7£+01 4.)£+0(1 J.JE-01 I.Of.-07 

I.OE-01 UE-02 Z.lE-04 7.1£-0.f 

U£.01 UE.OJ UE.OJ I.OF..CZ 

1.11!-02 J.OE.OJ 9.1£..(1) u1:-oz 
1.21!.02 J.OE.OJ ~-IE.OJ UE-02 

1.21!.01 ).0£.0) 9.1E.OJ UE.Ol 

2.2£.02 S.SE-OJ J.2E.Ol I.OE-01 

S.lf...()!~- !~E..Ol 6)f..Q4 l.Of:.()J 
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P2 (Continued) 

.......... Treader Treader 
OroiRm Rm S.llto Plool Solllol'lool coemcleol Ceemcleot 
Cllroolc OroiRm lohlotloo S•bcllroolc Volollllulloo Soil Sotorolloa l'er•cebllll}' Uptollo Uptake ,., Ill Ilk lor lied 

OroiSt' lollolotloo SF l•clllc· Sobchroolc RICOr .. lc C•clllc..t•rl Fodor c •••••• , ..... c ••••••• (II, DRY)' (B. WET)' ..... ,. ct'o) I 
C.IIEIUICAI. CASRN .... ~~~ ..... ,, (mc/llc..t•rl d•rl (aoclllc..t•rl (ao&llll..t•rl 1•'1111) (aollllll .. ,.,.,, (oollleaa) (•olllcaa) Cd•r"'~:t (deylllcl 

lnclcno(I.U-cd)pyrcnc 00019)-)9·5 J.JF...OI UF.+Oj) 6.1E..Ol 1.7£..0) 2.JE..02 7.9f...02 

'hcnullhrcne OOOOU..OI·I UE..OI I.OE..OI 2.6F...02 Ul:-04 7.21:·M 

•yrcnc 000 129..00..0 l.OE..02 J.OE-01 l.2E.OI l.l£..01 I.IE..Ol 1.71!..0) 5.21:·111 

reatlcldcatrca, 

1,4'·00F. 000012·"·9 J.4E·OI 2.4£.01 l.JE.Ol 1.7F.·DI. 9.6F.·OJ 4.91;-112 

1.1'-llllT OOOOS0.29·l J.4E.OI J.4E.OI 5.0£-04 S.OE-04 UE.OI 1.0£.02 2.6F.·Ol I.IF.-02 2 81;-112 

J\roclot 1241 012672·29-6 7.7E+OO 1.1£..01 4.SE..Ol 4.6f...O) 1.41:-o2 

'\re>clot 12S4 011097-69·1 2.0E..OS 5.0E.OS 1.2E..02 J.IF...OJ 1.11:..02 s u:-112 

·\rudOlf ll60 011096-12·5 7.71;+00 1.9£.0) 7.1E·O~ I.IE..OI l.SF.-01 

llcto·IIIIC 000119·15·7 1.11:+00 I.IE+OO UE.OI HE-01 6.lE..OS 201:·11~ 

flicldrln 000060-57·1 1.6£+01 1.6£+01 S.OE-05 S.OE..05 1.6£..02 ).7£..01 9.2£..02 1.11!..02 7.9f.·lll 

l:ndrln Ketone 

1 All •·aloonln till• column, nccpt tllosc tllel uc ICICIInotcd, con be referenced In Strcnac. O.L. ond Peterson. S.R. 1919(updatcd lhrouch 1991). Clw•kol Dotlllllllrlfor rlw Atulrt ... dltl enw-111o1 Po/111111111 ,.,,.,,..,.,~~~,....,(Mill' AS). Prcrurcd low the II S. lkl""tn~ent 
ut'l:ncrn.l•ao:lllo: Northwclll.obontoty. 

• Voluc CiiR he rclcrcnccd In Notlonol Council on lledlotlua Prutcctlon Mcuurcmcni(NCRI'). IIIIIIIUJ 1919. Scrrrnln. Tf~ioltlqw•f,. Vwrrr•htlnf COIItplltlttCr wlrlt Envlr-cllllll Slllllllarrb. ltrlc111CJ of RlltlitHOuo:li.kr ru rAe AlmOiplt<t,r llcthc""oa. t.lal) lilloJ. 

• \'oluc con he rcfcrCMcd io lntcmlllonal Atumlc Enerar AICIIC)' (IAEA). 1912. Gr,.,k Alotlrl• '""'"'"'"for A1urlln6 rlw Envtr-•111111 TrlllUftr of ltlldltHOuclidrr fr-ltDVIbt• Rll•t~~r~: UpoiWCJ ofC,IIIcul (;,.,,1,, 
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TABLElA 

CHEMICAL 

lll&b E•ploslns 

liM X 

PETN 

RDX 

tllor&•alcs 

Aluminum -- -

Anlimony 

Arsenic 

I • 
' Oanum 

Oeryllium 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Coball 

Mound Plant 
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-

- -

GVfor GVfor 
TR=IO-e TR=JO·' 

HE+02 HE+OI 

I . .SE+OI I . .SE+OO 

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

Residential- Soil Guidelihe Values: Chemicals (l1hits = mg/kg) 

Ingestion 

GVfor GVfor GVfor 
TR=J0-6 HI= I Hl=l 

chronic subchronic 

1.4E+ot 1.4E+04 

.S.BE+OO B.2E+02 2.lE+02 

-

I.IE+02 l.IE+OI 

8.2E+OI 2.lE+OI 

1.9E+04 S.SE+Ol 

I . .SE~I 1.4E+Ol l.9E+02 

2.7E+02 2.7E+02 

2.7E+OS 7.8Et04 

1.4Et01 1.6Et01 

Inhalation 

GVfor GVfor GVfor GV for GVfor 
TR=to·• TR=tO·' TR=I0-6 HI= I TR=IO-e 

- --

7.lE+04 7.lE+Ol 7.lE+02 

2.2E+06 

4.lE+OS 4.lE+04 4.lE+Ol I.SE+OI 

6.0E+OS 6.0E+04 6.0E+01 

B.9Et04 8.9Et01 B.9E+02 
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Ingestion + Inhalation 

GVfor GVfor GVfor 
TR=JO·' TR=J0-6 Hl=l 

--- -- -- --

1.9E+04 

UE+OO UE-01 

-- -------

- - -

., 



TABLE lA 

CHEMICAL 

Copper 

Cyanide 

Iron 

lead 

l.ithium 

Manganese (Diet) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

o.-.anlct 

1,1,1· Trichloroethane 

Mound Plant 
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- -

GVfor GVfor 
TR=J0-4 TR=JO·' 

- -

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

Ingestion 

GVfor GVfor GVfor 
TR=IO_. HI= I HI= I 

chronic subchronic 

S.SE+Ol 1.6£+0) 

l.l£+04 1.1£+04 

1.2£+01 2.)£+01 

S.SE+Ol 1.6£+0) 

1.4£+0) 3.9£+02 

t.9E+Ol S.S£+02 

1.2£+04 2.3£+04 

- - -

Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=JO·' TR=IO_. Hl=l 

2.2E+OS 

l.l£+06 
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Ingestion + Inhalation 

GV for GVfor GVfor 
TR=IO_. TR=IO"' TR=IO_. 

- - - - - - - -

i 

' 

GVfor 

HI= I 

l.l£+04 

1.2£+01 

-----

2. 

- - - -



- -

~~TABLE lA 

CIIEMICAl. 

1,1-Dichlorocthanc 

t,2-Dichlorocthane 

1.2-trans-Dichlorocthylene 

2-Butanone 

!-llexanone 

l'Mcthylnaphthalcne - -

·1-Mcthyi-2-Pentanone 

·1-Mcthylphcnol 

Acetone 

llenzene 

llenzoic Acid 

II romodichlorurnethanc 

II utyl benzyl phthalate 

I 'arbon Disulfide 
---
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- -

GVfor GVfor 
TR=I0-4 TR=IO"' 

7.0E+02 7.0E+Ot 

.. .. - -

2.2Et0l 2.2Et02 

I.OEtOl 1.0Et02 

- - - - - - - -

ltesldential- Soil Guidellht Valuesl Chemicals (Uhits = mg/kg) 

Ingestion 

GVfor GVfor GVfor 
TR=IO .. Hl=l Hl=-1 

chronic subchronlc 

2.7E-t04 7.8E+04 

7.0E+OO 

S.SE+Ol 1.6Et04 

1.6EtOS 1.6EtOS 

- - -

2.2Et04 6.1Et04 

1.4Et0l l.9Et02 

2.7Et04 7.8E+04 

2.2E+OI 

1.1Et06 l.IEtOS 

I.OEtOI S.SE+Ol 1.6Et0l 

S.SEt04 1.6E+OS 

2.7Et04 7.8Et0l 

Inhalation 

OVfor GVfor GVfor GVfor OVfor 
TR=I0-4 TR=IO·' TR=IO .. Hl .. l TR=I0-4 

.5.6E+OO 

2.0E-t02 2.0E+OI 2.0E .. OO 1.6E+02 

9.lE+Ol 

7.0Et02 

4.9Et02 S.SE+OI S.SEtOO 4.4E+02 

2.0Et02 
-
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- - - - - - -

Ingestion + lnhalatiml 

GVfor GVfor GVfor 
TR=IO·' TR=IO_. HI= I 

.5.6E+OO 

1.6E+OI 1.6E+OO 

9.1E+Ol 

.. 

7.0E+02 

4.4Et01 4.4Et00 

2.0Et02 

3 



fTABLEJA 

I 
I CHEMICAL 

Carbotl Tctroc;hlarldc 

LlllomethiiiiC 

Chi)'SCIIC 

Crcsols 

I >1-n·bulylpllthalatc 

I >l·n-«<ylphthalutc 

I >ibromochloromclhiUIC 

I >ichiOfomethiiiiC 

nicthyl bc:nzcnc, 1,4• 

Ethylbc:nzcne 

llt:111111C 

I sophoronc 

Methyl iodide 

N-nitmso-dipllcnylamino: 

Mound Plant 
Final (Rev. 4) 

- -

GV for GVfor 
TR=I0-4 TR=Utt 

4.9£+02 UE+OI 

I.IE+Ol UEt02 

7.61:':+01 7.6Et01 

I.SEtOl I.S£+01 

6.7Et04 6.7Et0l 

l.lEt04 t.lEtOJ 

- -

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

Ingestion 

GVfor GVfor GVfor 
TR=I~ Hl=l HI= I 

chronic subc:hronlc 

4.9£+00 1.9£+02 S.SE+02 

I.IE+OI 

2.7Et04 7.1Et04 

S.SEtOl 1.6Et0l 

7.6Et00 J.SE+Ol 1.6Et04 

I.S£+01 1.6Et04 4.7Et0l 

2.7Et04 2.7Et04 

1.6Et04 4.71~+1» 

6.7Et02 S.S£+04 1.6EtOS 

1.)£+02 

- - -

Inhalation Ingestion + Inhalation 

GV for GVfor GVfor GVfor GVfor GVfor GVfor GVfor 
TR=I0-4 TR=Ift' TR=I04 HI= I TR=IO ... TR=JO·' TR=I0-6 Hl=l 

l.IE+02 l.IEtOI l.IE+OO 

1.6Et02 

I.OE+Ol 

4.8£.01 

9.1F.t01 

' 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

1.9£+02 

- - - - -

1.9£+01 1.9£+00 

I.OEtOJ 

4.8£.01 

9.1f:t01 

' 

- - - -
4 

- - -



- -

TABLE1A 

CUEMICAL 

Pentachlorophenol 

Phenol 

Tctrachloroethene 

Toluene 

Tribromomcthanc· 

Tri~hlorocthy~~ne _ 
~ 

Trichloronuoromcthanc 

Trichloromethane 

Xylene 

bi5(2-Ethylhcxyl)phthalate 

PAlls 

Acenaphthylene 

Anthracene 

Denzo(a)anthracene 

Mound Plant 
Final (Rev. 4) 

- -

GVfor GVfor 
TR=-10·• TR=-IO·' 

s.JH02 s.JE+OI 

B.IE+Ol 8.1Et02 

S.BE+Ol S.8E+02 

I.OE-+04 I.OE+Ol 

4.6Et0l 4.6E+02 

8.8Et01 8.8Et00 
--

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

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

Ingestion 

GVfor GVfor GVfor 
TR=-10_. HI=- I HI=- I 

chronic subchronic 

s.JE+OO 8.2E+Ol 2.lE+Ol 

1.6EtOS 4.7Et04 

2.7Et0l 7.8E+Ol 

S.SE+04 1.6E+OS 

B.IE-+01 S.SE+Ol 1.6Et04 

S.BE+OI 

8.21::+04 S.SI::t04 

I.OE-+02 2.7E+Ol 7.8E+02 

.5 . .5EtOS HE+OS 

4.6E+OI .5 . .5E+Ol 1.6F.+Ol 

8.2E+04 2JE+~.5 

8.8E-OI 

Inhalation 

GV for GVfor GVfor GVfor GVfor 
TR=-Jo·• TR=-JO·' TR;,.IO_. Hl"'l TR=-10_. 

. 

2 . .5E+02 

9.4Et08 9.4Et07 9.4Et06 8.1_E+Ol_ 

4.4E+02 2.7E+02 2.7Et01 4.4Et02 
. 

7.lE+02 

1.9E+02 1.9E+OI 1.9E+OO I.BE-+02 

Risk-Based Cleanup Guideline Values Report. ApPendix B 
March, 1997 

Ingestion + Inhalation 

GVfor GVfor OVfor 
TR=IO·' TR=-10_. HI=J 

2.SEt02 

~.IE+02 B.IE-+01 

I.BE-+02 I.BE+OI 

7.lE+Oi 

I.BE-+01 1.8E+OO 

------

- - -

5 



TABLE lA 

CIIEMICAl. 

Bcnzo(a)pyrcne 

Bcnzo(b )0u0fllllthcnc 

Bcnzo(a.h.i)pcrylcnc 

' Bcnzo(k)Ouoranthcnc 

Oibcnz(a,h)anthracenc 

Fluoranthenc 

lndcno( 1,2,)-c:d)pyrcnc 

Phenanthrene 

Pyrcnc 

Pesllcldrs/PCBs 

4,4'-0DE 

4,4'-DDT 

Aroclor 1248 

Aroclor 1254 

Mound Plant 
Final (Rev. 4) 

- -

OVfor OVfor 
TR=IO~ TR=I0"1 

UE+OO B.BE-01 

I.BE+OI I.BE+OO 

8.8E+02 B.IE+OI 

I.IE+OO I.IE-01 

I.IE+OI B.IE+OO 

1.9E+02 1.9E+OI 

1.9E+02 1.9Et01 

IJE+OO l.lE-01 

- -

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

Ingestion 

OVfor OVfor OV for 
TR=IQ-6 HI= I HI= I 

chronic subchronic 

I.IE-02 

I.BE-01 

I.IE+OO 

I.IE-02 

1.1Et04 l.IEt04 

I.IE-01 . 
1.2E+O) 2.lE+04 

1.9E+OO 

1.9E+OO 1.4E+02 l.9E+OI 

IJE-02 

HE+OO ).9E+OO 

- - -

Inhalation 

OVfor OVfor OVfor OVfor 
TR=IO~ TR=JO·' TR=IQ-6 Hl=l 

I.IE+07 I.IE+06 I.IEtOj 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Inhalation 

OVfor OVfor OVfor 
TR=I~ TR=I0"1 TR=IO_. 

. 
1.9E+02 1.9E+OI 1.9E+OO 

- - - - - - - -

OVfor 
HI= I 

6 

- - - -



- -/-

TABLE lA 

CHEMICAL 

Aroclor 1260 

Dcla-OJJC 

llicldrin 

Endrin Ketone 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=IO~ 

B.lE+OO 

l.SE+OI 

4.0E+OO 

-

GVfor 
TR=IO·' 

B.lE-01 

l.SE+OO 

4.0E-OI 

- - - - - - - -

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

Ingestion 

GVfor GVfor G\) for 
TR=IO_. Hl=l Hl=l 

chronic subchronic 

B.lE-02 

l.SE-01 

4.0E-02 1.4E+OI l.9E+OO 

Inhalation 

GV for GVfor GVfor GVfor GVfor 
TR=IO~ TR=IO·' TR=I0-6 Hl=l TR=IO~ 

2.0E+06 2.0E+OS 2.0E+04 l.SE+OI 

2.lE+OS 2.1£+04 2.lE+Ol 4.0E+OO 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March. 1997 

- - - - - - -

Ingestion + Inhalation 

GV for GVfor GVfor 
TR=IO·' TR=IO_. HI= I 

l.SE+OO. l.SE-01 

4.0E-OI 4.0E-02 

7 



TABLEIB 

RADIONUCLIDE 

Actlnlwn-227+0 

Amcrlclwn-241 

Blsmuth-207 

Ccslum-ll7+0 

Coball-60 

Plutonlum-211 

Plutonlum-219 

Plutonlum-240 

Radium-226+0 

Strontlum-90+0 

Tboriwn-2211+0 

Thorlum-230 

Thorium-212 

Mound Plant 
Final (Rev. 4) 

- -

Ingestion 

GVfor GVfor 
TR .. J0-4 TR=I0"1 

I.JE+02 I.JE+GI 

2.4E+G2 2.4E+GI 

1.6E+04 1.6E+Gl 

2.5E+G1 2.5E+02 

4.2E+01 4.2E+G2 

2.7E+02 2.7E+OI 

2.5E+G2 l.SE+GI 

2.5E+02 2.5E+GI 

2.7E+G2 2.7E+GI 

1.4E+Gl 1.4E+02 

l.4E+02 l.4E+GI 

2.JE+OJ 2.1E+02 

2.4E+01 2.4E+02 

- - -

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

GVfor GVfor 
TR=I~ TR=I~ 

l.lE+OO 1.9E+GI 

2.4E+OO 2.4E+Ol 

1.6E+G2 2.0E+OO 

l.SE+GI S.lE+OO 

4.2E+GI I.IE+OO 

2.7E+OO 5.7E+OS 

2.5E+OO I.IIE+OS · 

2.5E+OO 5.9E+OS 

2.7E+OO 1.6E+OO 

1.4E+OI 

J.4E+OO I.IE+GI 

2.1E+GI 2.5E+G5 

2.4E+OI 5.6E+OS 

- -

External Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO·' TR=IO .. TR=IO_. TR=IO"' 

1.9E+OO 1.9E-411 2.6E+04 2.6E+G1 

2.4E+02 2.4E+OI S.lE+04 5.1E+01 

l.OE-411 l.OE-412 2.2E+G8 2.2E+07 

5.1E-411 •s.1E.(I2 I.IE+08 I.IE+G7 

I.IE.(II I.IE-(12 l.OE+07 l.OE+06 

5.7E+04 5.7E+G1 7.4E+04 7.4E+G1 

I.IE+04 I.BE+G1 7.3E+04 7.1E+01 

5.9E+04 5.9E+G1 7.1E+04 7.1E+G1 

1.6E.(II 1.6E.(Il 7.4E+05 7.4E+04 

2.9E+07 2.9E+06 

I.IE+OO I.IE-01 2.1E+04 2.1E+01 

2.5E+04 2.5E+Ol 1.2E+OS 1.2E+04 

5.6E+04 5.6E+01 I.IE+OS I.IE+04 
~ -·-- --··-

-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

.GVfor 
TR=I~ 

2.6E+02 

5.lE+Gl 

2.2E+06 

I.IE+06 

l.OE+GS 

7.4E+G2 

7.1E+G2 

7.1E+G2 

i4E+Ol 

2.9E+05 

2.1E+02 

1.2E+G1 

I.IE+G1 

-

Ingestion + External + Inhalation ! 

GVfor GVfor GVfor 
TR=IO .. TR=Io·' TR=IO_. 

1.6E+OI 1.6E+OO 1.6E-411 

2.2E+02 2.2E+OI 2.2E+OO . 
l.OE+OO 2.0E-411 2.0E-412 

5.1E+OO S.JE.(II 5.3E.(I2 

I.IE+OO I.IE.(II I.IE-(12 

2.7E+02 2.7E+OI 2.7E+OO 

2.SE.f02 2.5E+OI 2.5E+OO 

2.5E+G2 2.5E+OI 2.SE+OO 

1.6E+OO 1.6E.(IJ 1.6E.(I2 

1.4E+Gl 1.4E+02 1.4E+OI 

I.IE+GI I.IE+OO I.IE.(II 

2.1E+01 2.1E+02 2.1E+GI 

2.4E+Ol 2.4E+G2 2.4E+OI 

8 

- - - - -



- - -

!:TABLE ID 

.. 

RADJONUCUOE 
GV for 

TR=JO·• 

Trhlum 1.11!+06 

1Jrnnlum-2ll 1.81!+01 

IJranium-214 1.8Et0l 

llranium-215+0 1.71!+0) 

I lranium-218• 0 UE+Ol 

Mound Plant 
Final (Rev. 4) 

-

Ingestion 

GV for 
TR=JO·S 

l.ll!tO.S 

1.81!+02 

1.81!+02 

t.7Et02 

UE+02 

- - - - - - - - -
• 

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

GVfor GV for 

TR=J0-6 TR=IO_. 

I.IE+04 

1.8Et01 l.2E+O.S 

1.81!+01 .S.2E+O.S 

1.7E+OI 4.21!+01 

UE+OI 2.1Et02 

External 

GV for GV for GV for 
TR=JO·S TR=J0-6 TR=IO_. 

2.11!+10 

l.2Et04 ).21!+0) 1.4EtO.S 

.S.2Et04 5.21!+0) UE+O.S 

4.21!+00 4.21!-01 1.6E+O.S 

_2.11!!01 2.11!+00 1.6EtO.S 

Risk-Based Cleanup Guideline Values Report. Appendix B 
March, 1997 

Inhalation 

GVfor 

TR=J0·1 

2.11!+09 

1.4E+04 

UF.+04 

1.6Et04 

1.61!+04 

- - - - - -

Ingestion+ External+ Inhalation 

GVfor GVfor GVfor GV for 
TR=J0-6 TR=IO_. TR=J0·1 TR=Jo·• 

2.1Et08 1.1Et06 I.IE+O.S 1.11!+04 

1.41!+0) t.7E+0) 1.7F.+02 1.7Et01 

UE+Ol I.SE+Ol t.8E+02 1.81!+01 

1.6F.t0) 4.1E+OI 4.1Et00 4.11!-01 

1.61!+0) 1.81!+02 I.BE•OI 1.8Ei1JO 

9 



TADLEIC 

CIIEMICAI. 

-

1 llcll E•plosln1 

IIMX 

I'ETN 

HDX 

lnOfiiDICI 
-
llumlnum 

Antimony 

Arsenic: 

llarium 

llcryllium 

1 atlmium (Water) 

1 'hromium Ill 
-
: 'hromlum VI 

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO• 

7.7E-02 

2.0E-Ol 

-

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

Ingestion 

QVfor GV fnr GV for GV for GV for 
TR=IO·' TR=I04 Ill= I TR=Io·• TR=IO·' 

1.8Et00 

7.7E-Ol 7.7E-04 I.IE-01 

UE-02 

I.IE-02 

2.6Et00 

2.0E-04 2.0E-OS I.BE-01 I.IE+OO I.IE-01 

I.BE-02 

l.7Et01 

I.BE-01 
----

- - - -

Ocrmal Inhalation 

QV for GV for GVfor QV for QV for 
TR=I04 Ill= I Ill= I TR=IO .. TR=IO·' 

chronic: sub-
chronic: 

' 

7.8E+OO 5.1E+OO 

5.9E+OO l.9E+OO 

1.4E+Ol 9.0E+02 

I.IE-02 9.8E+OI 6.4E+OI 

9.8E+OO 9.8F.t00 

2.0E+04 1.3Et04 

9.8Et01 2.6Et02 
--

Risk-Based Cleanup Guideline Values Report -Appendix B 
Marc:h, 1997 

- - - - -

GV for 
TR=IO .. 

.. 

-

Ingestion+ Dermal + Inhalation 

GV for QVfor QVfor GV for QV for 
Ill= I TR=IO .. TR=Io·• TR=IO .. Ill= I 

UE-02 

I.IE-02 

2.6E+OO 

2.0E-Ol 2.0E-04 2.0E-05 I.BE-01 

I.BE-02 

l.6Et01 

I.BE-01 

10 

- - - - - -



- -

TADLEJC 

CIIEMICAI. 

1:ohalt 
-
Copper 

Cyanide 

Iron 

l.ead 

,-_ilhiUm 
---

-
Manganese (Water) 

Mercury 

Nickel 

Silver 

l"hallium 

Vanadium 
-
Zinc 

Org•nlcs 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO .. 

-

- - - - - - - - - -

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

Ingestion 

QV for ovror ovror c.vror c.vror 
TR=IO·' TR~1o• Ill= I TR=Io·• TR=Io·• 

7.lE-OI 

- - --- - -

I.BE-01 

I.IE-02 

7.lE-OI 

I.BF.-01 

2.6E-OI 

I.IE+OI 

r>ermal Inhalation 

GV for c.vror GV for GV for QV for 
TR=IO• Ill= I lllzl TR=IO .. TR=IO"' 

chronic sub-
chronic 

,.2E+OI l.4E+OI 

- --- - - --

9.8E+OI 6.4E+OI 

,.9E+OO l.9E+OO 

l.9E+02 2.6E+02 

9.8E+OI 6.4E+OI 

1.4Et02 9.0E+OI 

5.9E+Ol l.9E+OJ 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

ovror 
TR=IO• 

-· 

., 

ovror 
111=1 

- - - - - -

Ingestion+ Oennal + Inhalation 

ovror ovror ovror . GV for 
TR=IO .. TR=IO·t TR=IO .. Ill= I 

7.2E·OI 

I 

--

I.BE-01 

J.IE-02 

7.lE-OI 

I.BE-01 
i 

2.6E-OI 

I.IEtOI 

II 



TADLEJC 

CIIEMICAI. 

1,1,1· Trichlornc:thanc 

l,l·flichlorocthanc 

1,2-Dichlorocthnnc 

1,2 ·trnns-Dichloroethylenc 

2-Dutanonc 

2-llexanonc 

2-Methylnaphthalenc 

4-Mcthyl·2·1'cntononc 

4-Mcthylphenol 

A eel one 

llcnzcnc 

Denzolc Acid 

Dromodichloromethanc 

Dutyl benzyl phthalate 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO .. 

9.41;.02 

2.9E·OI 

1.4E·OI 

-

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

Ingestion 

OVfor OVfor 
TR•I0"1 TR•IO .. 

9.4E.Ol 9.4E-04 

2.9E-02 2.9E.Ol 

1.4E-02 1.4E·Ol 

- -

OVfor OVfor OVfor 
Ill• I TR•IO .. TR•I0·1 

l.7l;t00 

9.,E+OO 9.,E.OI 

7.lE.OI 

2.2Et01 

2.9Et00 

I.BE.OI 

l.7E+OO 

7.,Et00 7.,E-OI 

UE+02 

7.lE·OI l.lEtOI l.lE+OO 

7.JEtOO 

Dcnnal Inhalation 

OVfor OVfor OVfor OVfor OVfor 
TR•IO .. 111•1 111•1 TR•IO .. TR•I0"1 

chronic sub-
chronic 

2.2Et02 1.4E+Ol 

9.,E-02 l.OE-02 l.OE-Ol 

I.IE+04 2.4E+04 

4.7F.t02 l.IE+Ol 

HF.tOO l.6Et00 

l.4F.+Ol 2.lEt04 

7.,E·02 9.4E-02 9.4E.Ol 

1.1Et04 7.0E+Ol 

l.lE-01 6.8Et01 4.4Et01 

Risk-Based Cleanup Guideline Values Report ·Appendix B 
March, 1997 

GVfor 
TR•IO .. 

l.OE-04 

9.4E-04 

.. 

- - - - - - - -

Ingestion + Dcnnal + Inhalation 

GVfor OVfor OVfor GVfor GVfor 
Ill• I TR•IO .. TR•I0"1 TR•IO .. 111=1 

1.7E+OO I.IE+OO 

2.lE·02 2.lE.Ol 2.JE.04 

l.lE+OO 2.9E+OO 

2.7E-OI 2.41;.01 

I.BE-01 

l.6E+OO 

7.1E-02 7.1E.Ol 7.1E.04 

1.4Et02 

1.4E-OI 1.4E.02 1.4E-Ol 7.2E-OI 

12 
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- -

TABLEIC 

CIIEMICAI. 

Carbon Disulndc 

Carbon Tclrachloridc 

Chloroelhane 

Chryscne 

Cresols 

-01-n-bulylphlhalale --

Di-n-oclylphlhalale 

Dibromochloromelhanc 

Dichloromclhane 

l>iclhyl benzene, 1,4· 

Elhyl benzene 

llcxanc 

lsophorone 

Mclhyl iodide 

Mound Plant 
Final (Rev. 4) 

-

OV for 
TR=IO .. 

6.61!-112 

1.2E+OO 

·-· . -

I.OE-01 

I.IE+OO 

9.0E+OO 

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

- --

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

lngeslion 

OVfor OV for OV for OVfor OV for 
TR=IO·' TR•IO .. 111~1 TR=IO .. TR~Io·• 

l.7E+OO 

6.6E-Ol 6.6F.-04 2.61!-02 1.6);+00 1.6E-OI 

1.2E-OI 1.2E-02 7.7E-OI 7.7E-02 

.. - ·- l.7E+OO -- -

1.lE-OI 

I.OE-02 I.OE-Ol 1.lE-OI 1.4E+OI 1.4E+OO 

I.IE-01 I.IE-02 2.2E+OO 1.4E+02 1.4E+OI 

l.7E+OO 

2.2E+OO 

9.0E-OI 9.0E-02 7.lE+OO I.IE+Ol I.JE+02 

----

Dennal lnhalalion 

OVfor OVfor OV for OV for GV for 
TRmiO .. Ill= I Ill= I TR=IO .. TR=IO·' 

chronic sub-
chronic 

8.2Et01 HE+OI 

1.6E-02 6.2E-01 4.1E+OO S.IE-02 S.JE-Ol 

7.7E-03 

- 1.7E+OI _I.IE+02 - -- --

1.4E·OI I.OE+02 6.6E+02 

1.4E+OO 2.6E+02 1.7E+02 

2.6E+OI 2.6E+OI 

1.1 E+OI 8.9E+02 '-SEtOl 

. -- -

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

OVfor 
TR=IO .. 

S.IE-04 

--

·., 

lngeslion + Dmnal + lnhalalion 

OV for OVfor OVfor OVfor GVfor 
Ill= I TR=IO .. TR=I0'1 TR=IO .. Ill= I 

l.lE-02 l.lE-02 

2.BE-02 2.8E-03 2.BE-04 2.5E-02 

l.lE+OI 

4.6E-OI 4.6E-02 4.6E-03 

-

l.OF.+OO - .. --

I.OE-01 I.OE-02 I.OE-Ol 7.2E-OI 

I.OE+OI I.IE+OO I.IE-01 I.IE-02 I.BE+OO 

l.lE+OO 1.6E+OO 

6.7E-01 S.IE-01 

8.9E+OO 8.9E-OI 8.9E-02 7.2E+OO 

- -

13 



~TABLE IC 

I 
I 
I 

CHEMICAL 

N-nitroso-diphen)·lamine 

l'cntochloropltenol 

Phenol 

Tetrachlorocthcne 

Toluene 

Tribromomethane 

Trichloroethylene 

Trichloronuoromcthane 

Trichloromethane 

Xylene 

bis(2-Ethylhcxyl)phthalate 

PAlls 

Accnaphthylcnc 

AnthriCcnc 
-----

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR•IO .. 

1.7E+OO 

7.11;·02 

I.IE+OO 

7.7E-Ol 

1.4E+OO 

6.1E-OI 

-

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

lngcSiion 

QVfor GVfot 
TR•IO·' TR•IO• 

1.7E-OI 1.7E-02 

1.m.o1 7.m-04 

l.IE-01 I.IE-02 

7.7E-02 7.7E-Ol 

1.4E-OI 1.4E-02 

6.1F.-02 6.1E-Ol 

- -

QVfor GV for QVfor 
IU=I TR•IO .. TR=IO·' 

4.8E+OI 4.8E+OO 

I.IE+OO 5.9E-02 BE-Ol 

2.2E+OI 

l.7E-OI 

7.JE+OO 

7.lE-OI 2.2E+02 2.2E+OI 

2.6E+OI 2.6E+OO 

l.IE+OI 

l.7E-Ol 1.4E+OI 1.4E+OO 

7.lE+OI 

7.1E-OI 1.4E+OI 1.4E+OO 

l.IE+OI 

Dermal Inhalation 

av for QVfor QVfor GV for GVfor 
TR•IO• Ill= I 111•1 TR•IO .. TR•IQ-1 

chronic sub-
chronic 

4.8E-OI 

UE-04 9.0E-OI 5.9E-Ol 

2.1E+Ol 1.4E+Ol 

5.lE-OI l . .5E+OO 

8.7E+OI 5.7E+02 

2.2E+OO 1.5E+02 9.9E+02 

2.6E-Ol 4.5E-OI 4 . .5E-02 

l . .5E+02 5.lE+02 

1.4E-OI 2.2E+OI 1.4E+OI l.4E-02 l.4E-Ol 

1.4E-OI 1.7Et01 I.IE+OI 

2.6E+OI 1.7E+02 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

GVfor 
TR•tO• 

4.5£-0) 

l.4E-04 

.. 

- - - - - - - -

Ingestion + Dermal + lnholation 

GVfor GVfor GVfor GV for QVfor 
HI• I TR•I0-4 TR•IO·' TR=IO• Ill= I 

1.7E+OO 1.7E-OI 1.7E-02 

l.2E-02 ].21!-0) l.2E-04 .5.0E-OI 

2.2E+OI 
' 

2.2E-OI 

l.lE+OO I.IE+OO 

I.IE+OO I.IE-01 I.IE-02 7.lE-OI 

2.8E-01 2.8E-02 2.8E-Ol 

2.lE+OO 1.9E+OO 

l.lE-02 l.lE-01 l.JE-04 l.6F.-OI 

UE-01 5.8E-02 UE-01 

7.7Et00 
-----

14 
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- -

TAIJI.EIC 

CIIEMICAI. 

Denzo(a)anthracene 

llenzo( a )pyrcne 

Oenzo(b )Ouoranthenc 

Denzo(g,h,i)pcrylcnc 

Ocnzo(k)Ouoranthcnc 

Oibcnz( a,h )anthracene 

Fluoranthenc 

lndeno( 1,2,1-cd)pyrenc 

Phenanthrene 

Pyrcne 

PestlcldesiPCDs 

4,4'-00E 

4,4'-DOT 

Arodor 1248 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR~1o·• 

1.21!-02 

1.2E-Ol 

1.2E-02 

1.21!-01 

1.2E-Ol 

1.2E-02 

2.SE-02 

2.5E-02 

I.IE-Ol 

- - - - - - - - - -

Residential- Groundwater Guideline Values: Chemicai!J (Units= tng/L) 

Ingestion 

OV for OVfor QVfor QV for GV for 
TRalo·• l"ftmiO .. Ill= I TR=IO .. 1"Ralo·• 

1.2E-Ol 1.2E-04 7.7E-Ol 7.7E-04 

1.2E-04 1.21!-05 5.21!-04 5.21!-05 

1.2E-Ol 1.2E-04 s.JE-03 5.1E-04 

1.2E-02 1.2E-Ol I.OE-01 I.OE-02 

-1.21!-04. 1.2E-05 _ .2.JE-04 2.11!-0S 

UE+OO 

1.2E-Ol 1.2E-04 l.JE-Ol l.JE-04 

I.IE+OO 

2.SE-Ol 2.SE-04 5.6E-02 HE-OJ 

2.SE-Ol 2.SE-04 I.BE-02 l.IE-02 l.IE-Ol 

I.IE-04 I.IE-05 

Oennal Inhalation 

GVfor OV for GV for OVfor OVfor 
TR=IO .. lllaJ Ill= I tlt•IO .. Tlt·ro·• 

chronic sub-
chronic 

7.7E-05 

5.21!-06 

5.1E-05 

I.OE-Ol 

2.JE-06 - - . - ... .. 

2.2E+OO 1.41!+01 

l.JE-05 

I.SE+OO 1.2E+OI 

HE-04 

l.IE-04 2.JE-02 UE-02 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor 
TReJO .. 

-

'• 

- - - - - -

Ingestion + Dennal + Inhalation 

QV for GVfor GVfor GVfor GVfor 
Ill= I TR=IO .. TRalo·• TR=IO .. Ill= I 

4.6E-03 4.6E-04 4.6E-05 

3.6E-04 l.6E-05 l.6E-06 

l.5E-Ol l.5E-04 l.5E-OS 

S.5E-02 5.5E-Ol 5.51!-04 

1.9E-04 1,9E-05 1.9E-06 

8.7E-OI 

2.6E-Ol 2.6E-04 2.6E-05 

. 6.81!-01 
' 

1.7E-02 1.7E-Ol 1.7E-04 

1.4E-02 1.4E-Ol 1.4E-04 I.OE-02 

15 



TADLE1C 

CIIEMICAI. 

Aroclor 12S4 

t\roclor 1260 

Dela-DIIC 

Dieldrin 

Endrln Ketone 

Mound Plant 
Final (Rev. 4) 

- -

ov ror 
l"K•IO .. 

I.IE-01 

4.7E-Ol 

S.JE-04 

-

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

Ingestion 

ovrnr ovrnr ovror ovrnr 
TR ... Jo·• l'RaJO• Ill• I TR•Jo·• 

7.1E-04 

I.IE-04 I.IE-OS 

4.7E-04 4.7E-OS 

s.JE-05 S.3E-06 I.BE-03 I.BE-02 

- - - -

Dermal Inhalation 

ov rnr 
TRaJo·• 

I.BE-03 

GV ror ovror ovror ovror ovror 
TR=Jo• Ill• I JllaJ TR•IO .. fRaJo·• 

chronic sub-
chronic 

I.IE-04 6.1E-02 4.0E-02 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

- - - - -

ovror 
TR•IO• 

-

-

Ingestion + Dermal + Inhalation 

ovror ovror ovror ovror ovror 
Ill• I TReJO .. TR•Jo·• TR,IO .. Ill= I 

5.2E-04 5.2E-OS 5.2E-06 I.BE-03 

16 

- - - - - -



- -

TADLEJD 

RADIONUCLIDE 

Acllnlum-227+0 

Amcrlclum-241 

Dlsmulh-207 

Cesium- ll7+ 0 

Coball-60 

Plulonium-2J8 

Plulonlum-2J9 

Plulonlum-240 

Radlum-226+0 

Slronlium-90+0 

Thorium-228+0 

Thorlum-2JO 

Thorium-2J2 

Mound Plant 
Final (Rev. 4) 

- - -

Ingestion 

GVfor GV for 
TR=IO_. TR=JO·' 

7.6Et00 7.6E-OI 

UE+OI UE+OO 

9.41H02 9.4E+OI 

UE+02 UE+OI 

2.SE+02 2.SE+OI 

1.6E+OI 1.6E+OO 

UE+OI UE+OO 

UE+OI UE+OO 

1.6E+OI 1.6E+OO 

B.SE+OI B.SE+OO 

2.1E+OI 2.1Et00 

1.3Et02 I.JE+OI 

UE+02 UE+OI 

- - - - - - - - - -

Residential- Groundwater Guideline Values: Radionuclides (Units= pCifL) 

GV for GV for 
TR=IO_. TR=IO_. 

7.6E-02 

UE-01 

9.4E+OO 

UE+OO 

2.SE+OO 

1.6E-OI 

UE-01 

UE-01 

1.6E-01 

B.SE-01 

l.IE-01 

I.JE+OO 

UE+OO 

Inhalation 

GV for GV for GVfor 
TR=to·' TR=IO_. TR=IO_. 

Risk-Based Cleanup Guideline Values Report- Appendix 8 
March, 1997 

Dennal 

GV for GV for 
TR=JO·' TR=IO_. 

- - - -

I 

I 

Ingestion+ Inhalation + Dennal 

GV for GV for GV for ' 

TR=IO_. TR=JO·' TR=JO"' 

17 



TADLEfll 

RADIONUCLIDE 

Trilium 

1Jronium-2ll 

IJronium-2)4 

1Jranium-2lHD 

1Jranium-2l8tD 

Mound Plant 
Final (Rev. 4) 

- -

Ingestion 

GV for GV for 
TR=to·• TR=JO·' 

6.7E•04 6.7E•Ol 

I.IE•02 l.tE•Ot 

t.lll•02 I.IE•Ot 

I.OE•02 I.OE•OI 

7.7E•OI 7.7E•OO 

- - -

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

GVfor GV for 
TR=J0-4 TR=IO .. 

6.7E•02 6.7E•06 

I.IEiOO 

t.IE•OO 

I.OHOO 

7.7E-OI 

- -

Inhalation 

GV for GV for GVfor 
TR=JO·' TR=Jo·• TR=IO .. 

6.7E•05 6.7Ef04 2.7E•07 

Risk-Based Cleanup Guideline Values Report -Appendix 8 
March, 1997 

- - - - -

Dennal 

GV for GVfor 
TR=JO·' TR=J0-4 

2.7Ef06 2.7E•OS 

- - -

Ingestion+ lnhalntion + Dennal 

GVfor GV for GV for 
TR=IO .. TR=JO·' TR=IO .. 

6.6E•04 6.6E•Ol 6.6E•02 

I -- --

18 
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- -

TADLE2A 

-

CJIEMJCAL 

lligh Erploslvcs 

liM X 

I'ETN 

l!llX 

l"organlu 

Aluminum 
e-

.-\nlimony 
-· 

. \rsenic 

lluium 

llcryllium 
~-

! ';uJmium (Dicll 

1 ~hromium Ill 
-~ 

' 'hromium VI 
-

r ···bull 

Mound Plant 
Final (Rev. 4) 

- - - - - - - - - - -

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

Ingestion 

GV ror avror GVror avror 
TR=JO·• TR=JO·' TRIO·' HI= I 

chronic 

S.SEtOS 

2.lE+04 2.lE+Ol 2.lE+02 l.lE+04 

- -- - -- -- --- - 4,4E+Ol 

. l.lE+Ol 

7.7E+05 

6.0E+02 6.0E+OI 6.0E+OO S.SE+04 

I~IE+04 

l.IE+07 

S.SE+04 

Inhalation 

GVror GV ror GVfor avror avror 
Ill= I. TR=Jo·• TR=JO·' TR=J0-6 Ill= I 
suhchrnnic 

9.5E+Ol 

l.lE+Ol 

9.5E+02 

2.2E+OS 

1.6E+04 

l.2E+06 

6.lE+04 

- -- - - - - .. 

2.9E+06 2.9E+05 2.9E+04 

9.0E+07 

1.8Et07 1.8Et06 1.8E+OS 

2.4E+07 2.4E+06 2.4E+OS 

l.6E+06 l.6E+OS l.6E+04 

----

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVror 
TR=JO .. 

6.0E+02 

.. 
---------

- - - - - -
\j 

Ingestion +Inhalation 

GV ror avror GVror 
TR=JO·' TR=J0-6 HI=J 

I 

I 
. ~ 

7.7E+OS 

6.0E+OI 6.0E+OO 

--~ 

19 



TADLE2A 

CIIEMICAI. 

Copper 

• :yanidc 

Iron 

l.ead 

Lithium 

Manganese (Diet) 

t.tercul)' 

tlic~cl 

•;ilvcr 

lhallium 

Vanadium 

/inc 

( lrcanlc 

1,1,1-Trichlorocthanc 

Mound Plant 
Final (Rev. 4} 

- -

GV for 
TR=IO-~ 

I_ 

-

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

GVfor 

TR=IO·' 

. 

-

lngeslion 

GV for GVfor 
TRIO_. 111=1 

chronic 

2.2E-tOS 

UE+06 

l.JE+Ol 

2.2E-tOS 

HF.-t04 

7.7F.t0~ 

l.JE+06 

GV for 

111=1 
subc:hronic 

6.JE+04 

4.4F.+OS 

9.SF.+02 

6.JF.-t04 

1.6E-tll4 

2.2E-t0~ 

9.SEtOS 

lnhalalion 

GV for GVfor GVfor GV for 

TR=IO~ TR=JO·' TR=IO_. Ul=l 

9.0E+06 

S.4Et07 

Risk-Based Cleanup Guideline Values Report • Appendix B 
March, 1997 

- - - - - - - -

GVfor 
TR=IO~ 

.. 

-

lngeslion + lnhalalion 

GV for GV for GVfor 
TR=IO·' TR=IO_. HI= I 

UE+06 

l.lF.-tOJ 

I 

20 
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' 

- -

TADLE2A 

CIIEMICAL 

1,1-0ichlnrocthanc 

1,2-0ichlnrncthanc 

1,2-trans-l>ichlorocthylcnc 

2-0utannnc 

2-llcxanonc 

2-~ethylnaphthalcnc 

4-Mcthyl-2-l'cntanonc 

4-Mcthylphcnnl 

Acetone 

lknzcnc 

lknznic Acid 

llromndichloromcthone 

Butyl bcnz)·lphthalalc 

Carhon Uisullide 

Mound Plant 
Final (Rev. 4) 

-

GV ror 

TR"'ro-• 

2.81:+04 

8.9E+04 

4.2E+04 

- - - - - ... IIIII - ---- -

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

Ingestion 

GV ror GV ror GV ror GV ror 

TR"'IO·' TRI04 I II"' I Ill"' I 
chronic suhchronic 

I.IE•06 l.2E+06 

2.8E+Ol 2.8E+02 

2.2E+OS 6.3E+OS 

6.6E+06 6.lE+06 

- --

8.8E+OS 2.SE+06 

S.SE+04 1.6E+O-I 

I.IE+06 l.2E+06 

8.9E+Ol 8.9E+02 

4.4E+07 l.lE+07 

4.2E+Ol 4.2E-t02 2.2E+OS 6.lE-t0-1 

2.2E+06 6.lE+06 

I.IE+06 l.2E+OS 

Inhalation 

GV ror GV ror avror GV ror 
TR"'IO_. TR"'IO·' TR"'ro-• '""'' 

2.lE+02 

6.7E+02 6.7E+02 8.1E+OI 

9.lE+Ol 

-- - - -- - - 7.0E+02 

4.9E+02 4.9E+02 2.2E+02 

t.7E+Ol 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

GV ror 
TR"'IO_. 

6.7E+02 

-

4.9E+02 

. 

.. 

Ingestion+ Inhalation 

avror GV ror 
TR"'ro-s TR"'I04 

6.lE+02 6.lE+OI 

- - - -

4.9E+02 1.8E-t02 

---

- - - -

GV ror 

HI"' I 

2.lF.+02 

9.lE+Ol 

7.0E+02 

1.7E-t0l 
-----

21 



TABLE2A 

CHEMICAL 

r 'arhon Tc:truchlnrid~ 

1 "hlnrnc:thane 

1 "hryscne 

r "resols 

lli-n-bntyl(lhthalate 
-
lli-n-octylphthalatc 

llibromochlnrmn~thane 

llichloromc:thane 

lliethyl benzene, 1,4-

I 1hyl benzene 

llcxane 

horhnronc 

1-lcthyllodide 

t-1-nitroso-dirhenylaminc 

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO-e 

2.0E-t04 

J.JE-tOS 

l.IE+04 

l.4E+OS 

2.7Et06 

S.lE-tOS 

-

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

Ingestion 

GV for GV for GVfor 
TR=IO·' TRI0-6 fll;l 

chronic 

2.0Et0l 2.01:t02 7.7E-tOJ 

l.SE-t04 l.SE-tOJ 

I.IE+06 

2.2E+OS 

l.IF.+Ol l.IE+02 2.2EtOS 

l.4E+04 l.4Et0l 6.6EtOS 

1.11!*06 

6.6E-t0S 

2.7E+OS 2.7Et04 2.21:+06 

S.lE-t04 S.lE-tOl 

GV for 

"'""' suhchrnnic 

2.2Et04 

l.2E+06 

6.lE+04 

6.lEtOS 

1.9E+OS 

1.9E+06 

6.lE-t06 

Inhalation 

GVfor GV for GVfor GV for 
TR=IO-e TR,.IO·' TR=IO_. 111"'1 

I.OEtOJ 1.01:-tOJ 1.2Et02 

1.6E-t02 

I.OE+Ol 

4.8E-OI 

9.1E-tOI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GV for 
TR,.IO-e 

I.OE-tOJ 

.. 

Ingestion+ Inhalation 

GV for GV for 
TR,.IO·' TR=I0-6 

7.61:+02 7.6E+OI 

- - .. , ---- --- -- ~-

GV for 
fll;l 

• 

I.OE+Ol 

4.8E-OI 

9.1Et01 

22 
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- -

TARLE 2A 

-

CIIEMICAL 

--

\·nrnchlornJlhcnol 
-
"l•cnul 

··rrochloroclhcnc 

olucnc 

, ibromomcrhanc 

'ichfDr<!CII_l)"tCf!C _ 
"-- -

'ichloroOuoromcrhanc 
-
r ichloromcrhanc 

rh:nc 

,,(2-Erhylhcxyi)Jlhlhalnlc 

-\tis 

··cnaJlhlhylcnc 

nlhraccnc 

enlo(a)anlhraccnc 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

2.1E+04 

l.lEtO$ 

2.JE+O$ 

4.2Et05 

1.8EtOS 

l.SEtOl 

- - - - - - - - - -

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

Ingestion 

GV for GV for GV for 

TR=IO·' TRIO_. 111=1 
chronic 

2.1E+Ol 2.1E+02 l.lEtO$ 

6.6F.t06 

I.IEtOS 

2.2E+06 

l.JE+04 ];lE+Ol 2.2Et0$ 

2.JE+04 2.lE+Ol 

l.JE+06 

4.2E+04 4.2E+Ol 1.1 EtO$ 

2.2E+07 

1.8E+04 1.8E+Ol 2.2E+05 

l.lE+06 

l.5E+02 l.5E+Ot 
----

Inhalation 

GV for GV for GV for GVfor GV for 

Ill= I TR=Io·• TR=IO·' TR=IO_. Ul=l 
suhchronic 

9.SE+04 

t.9E-t06 

l.2E+05 

6.3Et06 

6.31:-tOS 

2.2E+06 

3.2Et04 

6.3E+Ii4 

9.SEt06 

._. 

2.SE+02 

l.8E+IO 3.8Et09 3.8E+08 

4.41;+02 4.4E+02 4.4E+02 
··- -

-i:JE+Oi 

UE+Ol 7.6E-t02 7.6Et01 

---~ 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GV for 
TR=IO_. 

l.JE-tO$ 

4.4E+02 

I.$Et03 

., 

- - - - - -

Ingestion+ Inhalation 

GV for GV for GV for 
TR=IO·' TR=IO_. IU=I 

2.5E+02 

l.JE+04 l.JE+Ol 

4.4E+02 4.4E+02 

--
7.3E+02 

7.4E+02 7.4Et01 

23 



TABLElA 

CIIEMICAL 

ncnzo(a)flyrcne 

ncnzo(b )fluorunlhcne 

nc:nzo(g,h,i)pc:rylcnc: 

ncnzo(k)Ruoranlho:ne 

l>ibcnz(a,h)anlhraccnc 

Fluoranlhcnc 

lndcno( 1,2,3-cd)pyrcnc: 

l'hcnanlhrene 

l'yrcne 

t,4'-ll01' 

t,4'-0I)T 

Aroclor 1248 

Aroclnr 12S4 

Aroclor 1260 
-

Mound Plant 
Final (Rev. 4) 

- -

QVfor 
TR=IO_. 

l.S£~02 

J.SE~OJ 

J.SEt04 

l.SEt02 

J.SEtOl 

7.6E~Ol 

7.6Et0l 

J.4E~02 

l.4Et02 

-

- -

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

Ingestion 

QVfor QV for GVfor 
TR=IO·' TRIO_. Hl=l 

chronic 

J.SE~OI J.SE~OO 

J.S£~02 l.SE~OI 

l.SE~OJ J.S£~02 

l.SE~OI J.SE~OO 

4.4E+OS 

J.SE+02 J.SE~OI 

J.JE+OS 

7.6£+02 7.6Et01 

7.61;+112 7.6£~01 S.SE~OJ 

l.4E+OI J.4E+OO 

2.2E~02 

J.4E~OI J.4E~OO 

QV for 
111=1 
suhchronic 

I.JEt06 

9.SEtOS 

1.6E+OJ 

1.6Et02 

Inhalation 

QV for QV for GVfor QV for 
TR=IO_. TR=JO·' TR=IO_. Bl=l 

4.JE+08 4.JEt07 4.JE~06 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

- - - - - - - - -

QV for 
TR=IO_. 

7.6E~OJ 

.. 

-

- --

Ingestion + Inhalation 

GVfor QVfor GV for 
TR=IO·' TR=IO_. Hl=l 

7.6E~02 7.6E~OI 

! 

24 
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- -

TARLE2A 

CIIEMICAL 

Octa-lliiC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

1.4E+Ol 

1.6E+02 

- - - - - - - - - -

Retreotional - Soii/Sedimertt f;uidelinc Values: Chemicals (Units= htg/kg) 

Ingestion 

GV for GV for GV for GV for 
TR=IO-s TRIO_. 111=1 JU=I 

chronic suhchronic 

1.4E+02 1.4E+OI 

1.6E+OI 1.6E+OO S.SE-+02 1.61:+02 

Inhalation 

GV for GV for GVfor GV for 
TR=IO_. TR=I0"1 TR=IO_. JU=I 

8.2E+07 8.2E+06 8.2E+OS 

9.2E+06 9.2E+OS 9.2E+04 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor 
TR=IO_. 

1.4E+Ol 

1.6E+02 

- - - - - -

Ingestion + Inhalation 

GV for GVfor GV for 
TR=Io-s TR=IO_. Hl=l 

1.4E+02 1.4E+OI 

1.6E+OI 1.6E+OO 

25 



TABLElB 

RADIONUCUDE 

Actlnlum-227+0 

Amcrlclum-241 

IJismulh-207 

Ccslum-ll7+0 

Coball-60 

Plulonlum-211 

Plulonlum-239 

Plulonium-240 

I Redium-226+0 

' Slronllum-90+0 

Thorium-221+0 

Thorium-210 

Thorlum-232 

Trill urn 

Mound Plant 
Final (Rev. 4) 

- -

Ingestion 

GVfor GVfor 
TR=IO_. TR=IO·' 

S.tE+Ol S.IE+02 

9.1Et0l 9.1Et{)2 

6.JE+OS 6.JE+04 

I.OE+OS I.OE+04 

1.7Et{)S 1.7E+04 

UE+04 UE+03 

I.OE+04 I.OE+Ol 

I.OE+04 I.OE+Ol 

I.IE+04 I.IEt{)J 

S.7E+04 5.7E+Ol 

1.4Et04 1.4Et{)J 

I.SE+04 I.SE+Ol 

9.1£+04 9.1Et{)J 

4 . .5Et{)7 4 . .5E+06 

- - -

-- ------- --

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

GVfor GV for 
TR=-104 TR=IO_. 

S.IE+OI 2.9Et02 

9.1E+OI J.IEt04 

6.JE+Ol l.2E+OI 

I.OEtOJ 1.4E+OI 

1.7£t{)) I.BE+OI 

UE+02 9.1E+06 

I.OE+02 1.4Et{)7 

I.OE+02 9.4E+06 

1.1Et{)2 2.6E+OI 

S.7E+02 

1.4Et02 I.IE+02 

1.5Et02 4.0E+06 

9.8E+02 8.9E+06 

4 . .5Et{)5 

- -

External Inhalation 

GVfor GV for GVfor OV for 
TR=IO·' TR=I04 TR=IO_. TR=IO·' 

2.9Et01 2.9Et00 1.0Et06 I.OE+OS 

l.IE+Ol J.BE+02 2.1E+06 2.1E+OS 

l.21HOO J.2E-OI 1.7Et09 B.7E+OB 

1.4Et00 1.4E-OI 4.3E+09 4.lE+OB 

I.BE+OO I.BE-01 1.2E+09 1.2E+OB 

9.1E+OS 9.1E+04 l.OE+06 3.0E+OS 

1.4E+06 1.4E+OS 3.0E+06 3.0E+OS 

9.4E+OS 9.4E+04 3.0E+06 3.0E+OS 

2.6Et00 2.6E-OI 3.0E+07 3.0E+06 

1.2E+09 1.2E+OB 

t.BE+OI I.BE+OO B.SE+OS I.SE+04 

4.0£+05 4.0E+04 4.BE+06 4.BE+OS 

8.9E+OS 8.9E+04 4.3E+06 4.3E+OS 

8.6E+II 8.6E+IO 

Risk-Based Cleanup Guideline Values Report- Appendix 8 
March, 1997 

- - - - - -

GVfor 
TR=I04 

1.0Et04 

2.1E+04 

1.7E+07 

4.3E+07 

1.2E+07 

3.0Et{)4 

l.OE+04 

3.0£+04 

l.OE+OS 

1.2E+07 

I.SE+Ol 

4.1£+04 

4.3£+04 

8.6E+09 

-

Ingestion + External + Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=tO·' TR=I04 

2.8Et02 2.8Et{)l 2.BE+OO 

7.1E+Ol 7.BE+02 7.BE+OI 

l.2E+OI l.2E+OO l.2E-OI 

1.4E+OI 8.4E+OO 1.4E-OI 

I.BEt{)l I.BE+OO I.BE-01 

1.1Et{)4 UE+03 I.IE+02 

1.0Et{)4 I.OE+03 I.OE+02 

I.OE+04 I.OE+Ol I.OE+02 

2.6E+OI 2.6E+OO 2.6E-OI 

S.7E+04 5.7E+Ol 5.7E+02 

1.7£+02 1.7£+01 1.7E+OO 

1.2E+04 B.2E+03 1.2E+02 

9 . .5£+04 9.SE+Ol 9 . .5E+02 

4 . .SEt{)7 4 . .5E+06 4.SEt{).5 

26 
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- - -

TADLE2B 

tADIONlJCI .IDE GV for 
TR=IO~ 

lranium-2)) 7.2E+04 

lronium-234 7.2E+04 

lranium-235 t n 6.8E-t04 

lranium-218 t n S.2E+04 

Mound Plant 
Final (Rev. 4) 

-

Ingestion 

GVfor 
TR=IO·' 

7.2F.+Ol 

7.2E+Ol 

6.8E+Ol 

S.2E+IIl 

- - - - - - - - - -

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

GV for GV for 
TR=I0-6 TR=IO~ 

7.2E+02 S.0£+06 

7.2E+02 8.2E+06 

6.81:+02 6.6E-t02 

S.2E-t02 J.4F.-t0l 

External 

GV for GV for GV for 
TR=IO·' TR=I0-6 TR=IO~ 

S.OE+OS S.OE+04 '-BE+06 

8.2E+OS 8.2E-t04 S.9E+06 

6.61:+01 6.6E-t00 6.JE+06 

J.4E+02 J.4E-t01 6.6E+06 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Inhalation 

GV for GV for 
TR=IO·' TR=I0-6 

S.8E+OS '-BE+04 

S.9E+OS S.9E+04 

6.JE+OS 6.lE-t04 

6.6F.+OS 6.6E+04 

- - - - -

Ingestion+ External+ Inhalation 

GV for GV for GV for 
TR=IO~ TR=IO·' TR=I0-6 

7.0E-+-04 7.0E+Ol 7.9E+02 

7.11H04 7.1E-t0l 7.1E-t02 

6.6E+02 6.6E+OI 6.6E-t00 

l.IF.+Ol J.IE+02 J.IE+OI 
-
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TABLE2C 

CIIEMICAL 

lllch Etploslves 

IIMX 

I'ETN 

ltD X 

lnorcanln 

:\luminum 

\ntimony 

·\rsc:nic: 

Barium 

Beryllium 

':udmium (Walcr) 
.. 

Chromium Ill 

c 'hromium VI 

c:obull 
---

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=J0-4 

l.lEt02 

l.2Et00 

-

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

Ingestion 

GVfor GVfor GV for GV for 
TR=IO·' TR=IO_. Hl=l TR=J0-4 

2.9Et0l 

l.lE+OI l.lE+OO 1.8E+02 

2.4E+OI 

I.BE+OI 

4.1Et0l 

l.lE-01 l.lE-02 2.9Et02 '-11:-01 

2.9E+OI 

,,9Et04 

2.9Et02 

- - - -

Dermal 

GV for GVfor GV for GVfor GVfor 
TR=JO·' TR=Jo·• Hl=l HI=J TR=J0-4 

chronic: subchronic: 

l.7E+OO 1.4Et00 

2.8Et00 I.IEtOO 

6.6Et02 2.,E+02 

'-IE-02 ,,IE-Ol 4.7E+OI I.BE+OI 4.4E..fll 

4.7Et00 

9.4Et0l l.6E+Ol 

4.7Et01 7.2Et01 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

.. 

Ingestion + Dermal 

GV for GVfor GVfor 
TR=JO·' TR=JO_. Hl=l 

l.2E+OO 

2.4Et00 

,,7Et02 

4.4E-02 4.4E-Ol 4.0E+OI 

4.0E+OO 

B.IE+Ol 

4.0E+OI 

----

- - - - - - - - -
28 
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TARLE2C 

CIIEMICAl 

Corpcr 

Cyanide 

Iron 

l.cad 

l.ilhium 
-
Manganese (Walcr) 

Mercury 

Nic~cl 

Silver 

rhallium 

Vanadium 

/.inc 
-
Organlrs 

1,1,1-Trichloroclhanc 
-

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

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

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

Ingestion Dermal Ingestion+ Dermal 

GV for GVfor GV for GVfor GV for GVfor GV for GV for GV for GV for GV for GV for 
TR=IO·' TR=IO"' Ul=l TR=J0·4 TR=JO·' TR=JO"' Hl=l Hl=l TR=IO_. TR=JO·' TR=JO"' HI=J 

1.21HOl 

2.9E+02 

I.BF.+OI 

1.2E+Ol 

2.9E+02 

4.1E+02 

1.8E+04 

chronic subchronic 

2.,E+OI 9.7E+OO 

4.7E+OI I.BE+OI 

2.8E+OO I.IE+OO 

1.9E+02 7.2E+OI 

4.7E+OI I.BE+OI 

6.6E+OI 2.,E+OI 

2.8E+Ol I.IE+Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

2.4E+OI 

-

4.0E+OI 

2.4E+ilo 

1.6E+02 

4.01.;+01 

,,7E+OI 

2.4E+Ol 

.. 

- - -
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[TABLE2C 

CIIEMICAI. 

I,I·Dichlorocthanc 

1,2-Dichlorocthanc 

1,2-trans-Dichlorocthylcnc 

2-0utanonc 

l·llcxononc 

!·Mcthylnaphtholcnc 

~-Mcthyi·2-Pentanonc 

·I·Mcthylphcnol 

Acetone 

Benzene 

Benzoic Acid 
-
llromodichloromethonc 

.. 

Butyl benzyl phthalate 

• :arbon Disulfide 
.. 

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO_. 

UE+02 

4.7£+02 

2.2E+02 

-

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

Ingestion 

GV for GVfor GVfor GVfor 
TR=IO·' TR=IO .. HI= I TR=IO_. 

S.9E+Ol 

UE+OI UE+OO OE+OO 

1.2£+0] 

l.SE+04 

4.7£+0] 

2.9E+02 

S.9E+Ol 

4.7E+OI 4.7£+00 l.6E+OO 

2.4E+OS 

2.2E+OI 2.2E+OO 1.2E+Ol 6.1E+OO 

1.2£+04 

S.9E+Ol 

- - - -

Dermal 

GV for GVfor GVfor GVfor 
TR=JO·' TR=IO .. UJ=I Hl=l 

chronic subchronic 

I.IE+02 4.1E+02 

4.$E.OI 4.SE-02 

S.2E+Ol 6.6£+0) 

2.lF.+02 8.8£+02 

2.6£+00 I.OE+OO 

1.6£+0) 6.4£+0) 

l.6E-OI l.6E-02 

S.IE+Ol 2.0£+0) 

6.1E·OI 6.1E-02 l.2E+OI 1.2E+OI 

l.9E+OI UE+OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Dermal 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=Jo·' TR.,IO .. HI= I 

I.OE+02 

4.4E+OO 4.4£-01 4.4£-02 

4.SE+Ol 

2.2£+02 

2.6£+00 

l.lE+Ol 

l.6E+OO l.6E.OI l.6E-02 

S.OE+Ol 

HE+OO S.9E-OI S.9E.02 J.IE+OI 

.. 
l.9E+OI 

- - - - - - - - .. 
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- -

r·TABLE2C 

CIIEMICAL 

Carl>on Tclrachloridc 

Chloroelhanc 

Chryscne 

Cresols 

r>i-n-burylphrhalare --

lli-n,oclylphlllalale __ 

llibromochloromcrhane 

llichloromclhane 

llielhyl benzene, 1,4-

Erhyl bcnz.:n.: 

llexane 

lsophorone 

Mc1hyl iodide 

N-nilroso-diphcnylaminc 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

I.IE+02 

1.9E+Ol 

1.6E+02 

I.BE+Ol 

1.4E+04 

2.8Et0l 

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

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

Ingestion 

GV for GV for GV for GV for 
TR=IO·' TR=IO_. Ul=l TR=Jo·• 

I.IE+OI I.IEtOO 4.11,+01 7.61'-01 

1.9E+02 1.9E+OI l.7F.-OI 

S.9E+Ol 

1.2HOl 

1.6E+OI 1.6E+OO 1.2E+Ol 6.7E+OO 

1.8Et02 I.BE+OI l.SE+Ol 6.SE+OI 

S.9E+Ol 

l.SE+Ol 

1.4E+Ol 1.4E+02 1.2Et04 S.2Et02 

2.8E+02 2.8E+OI 2.1Et01 

Dennal 

GV for GV for GV for GVfor 
TR=IO·' TR=J0-6 Ul=l Ul=l 

chronic subchronic 

7.6E-02 7.6E-OJ l.OF.-01 1.2E+OO 

l.7E-02 l.7E-Ol 

S.IHOO l.IE+OI 

--
6.7E-OI 6.7E-02 4.8E+OI -- "1:9E+02 

6.SE+OO 6.SE-OI 1.2Et02 4.8E+OI 

l.lE+OI 

S.2E+OI S.2Et00 4.lEt02 1.6E+Ol 

2.1E+OO 2.lE-OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Dennal 

GV for GVfor GVfor GVfor 
TR=ro·• TR=JO·' TR=IO_. Ill= I 

7.6E-OI 7.6E-02 7.6E-OJ l.OE-01 

l.7E-OI l.7E-02 l.7E-Ol 

8.1E+OO 

6:4E+OO- UE-01- 6.4E-02 4.6E+OI __ 

6.2Et01 6.2Et00 6.2E-OI 1.2E+02 

l.lEtOI 

! 

S.OE+02 S.OE+OI S.OE+OO 4.1E+02 

., 

2.JE+OI 2.JEtOO 2.JE-01 

- - -
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I TADLE2C 

CIIEMICAL GV for 
TR=JO·• 

Pcnluchlornphcnnl 1.11!+02 

l'henol 

Telrachloroclhenc 

I Toluene 
i 

i Tribromomclhanc 1.7E+Ol 

Trichloroclhylenc I.JE+Ol 

: Trichloronuoromclhunc 

Trichlnromelhanc 2.JE+Ol 

Xylene 

bis(2-t;lhylhcxyl)phlhulale 9.sl;+o2 

PAlls 

Acenuphlhylcnc 

Anlhracenc 

tlcnzo( a )anlhraccnc 1.9Et01 

: Mound Plant 
: Final (Rev. 4) 

- - -

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

Ingestion 

GV for GVfor GV for GV for 
TR=IO·' TR=IO .. HI= I TR=Io·• 

1.111+01 I.IEtOO 1.8Et0l 2.8E-02 

l.SE+04 

HEt02 

1.2E+04 

1.7E+02 1.7Et01 1.2F.t0) l.IE+02 

I.JE+02 I.JE+OI 1.2E+OI 

1.8Et04 

2.JF.t02 2.JE+OI S.9Et02 4.0Et01 

1.2EtOS 

9.81!+01 9.8Et00 1.2Et0l 6.71HOO 

1.8Et04 

1.9Et00 1.9E-OI l.7F.-Ol 

- - - ·-

Denno I 

GVfor GVfor GV for GVfor GVfor 
TR=IO·' TR=IO .. 1·11=1 Hl=l TR=IO.c 

chronic subchronic 

2.8E-Ol 2.8E-04 4.JE-OI 1.7E-OI 2.8E-02 

I.OEtOJ l.9Et02 

HE-01 9.8E-OI 

4.2E+OI 1.6Et02 

I.IE+OI I.IE+OO 7.2E+OI 2.8Et02 1.0Et02 

1.2Et00 1.2E-OI 1.2E+OI 

1.7Et02 UE+02 

4.0Et00 4.0E:01 I.IE+OI 4.1Et00 4.0EtOJ 

6.7E-OI 6.7E-02 8.0Et00 l.IE+OO 6.6E+OO 

I.JE+OI 4.8E+OI ... 

l.7E-04 l.7E-OS 1.71!-0) 
--------- --- -------

Risk-Based Cleanup Guideline Values Report. Appendix B 
March, 1997 

Ingestion+ Dennal 

GVfor GVfor 
TR=IO·' TR=IO .. 

2.8E-Ol 2.8E-04 

I.OE+OI I.OF.tOO 

1.2Et00 1.2E-OI 

4.0E+OO 4.0E-01 

6.6E-OI 6.6E-02 

).7F.-04 l.7E-OS 

- - - - - - - -

GVfor 
Hl=l 

4.JE-OI 

9.9E+02 

2..5E-Ol 

4.1E+OI 

6.8Et01 

1.6E+02 

I.OE+OI 

7.9E+OO 

l.lEtOI 

32 
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TADLE2C 

CIIEMICAL 

Dcnzo(a)pyrcnc 

llcnzo(b)Runranthcnc 

I Uenzo(g.h,i)pcrylcne 

Dcnzo(I;)Runranthene 

l>ibcnz( a,h )anthracene-

Fluoranthcnc 

lndcno( 1.2.1-cd)pyrene 

Phenanthrene 

I')· rene 

Pesllcldes/I'CDs 

4,4'-0ilE 

4,4'-0I>T 

Arnclnr t248 

Aruclor 12S4 

Mound Plant 
Final (Rev. 4) 

-

GV for 

TR=IO~ 

t.9F.t00 

t.9F.t0t 

t.9Et02 

t.9E+OO 

t.9E+OI 

4.11E+OI 

4.0E+Ill 

I.BE+OO 

---

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

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

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

Ingestion 

GV for GV for GV for GV for 

TR=IO·' TR=IO-t. Ill= I TR=I0·4 

t.9E-Ot t.9E-02 2.SE-04 

t.9F.t00 t.9E-Ot 2.4E-01 

t.9Et0t t.9E+OO S.OE-02 

-t.9F.-Ot- t.9E-02 t.IE-04 --

2.4F.+01 

1.9E+OO t.9E-Ot 1.6E-01 

t.BE+Ol 

4.11E+OO 4.0E-Ot 2.7E~02 

4.0E+OO 4.0E-Ot 2.9E+Ot I.SE-02 

I.BE-01 I.BE-02 

1.2F.+OO 

Dermal 

GVfor GV for GV for GVfor 

TR=IO·' TR=IO·' Ill= I Ill= I 
chronic subchronic 

2.SE-OS 2.SE-06 

2.4F.-04 2.4F.-OS 

S.OE-01 S.OE-04 

I.IE-OS l.tE-06- - - -

I.OE+OO 4.0E+OO 

1.6E-04 1.6E-OS 

8.7E-Ot l.1E+OO 

2.7E-01 2.7E-04 

I.SE-01 I.SE-04 I.IE-02 4.2E-01 

-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Dermal 

GV for GV for GV for 
TR=IO ... TR=IO·' TR=IO-t. 

2.SE-04 2.SE-OS 2.SE-06 

2.4E-01 2.4F.-04 2.4E-OS 

S.OE-02 S.OE-01 S.OE-04 

l.tE-04 I.IE-OS I.IE-06- -

1.6E-Ol 1.6E-04 t.6E-OS 

2.7E-02 2.7E-01 2.7E-04 

I.SE-02 I.SE-03 I.SE-04 

., 

.. - - -

GV for 

HI= I 

I.OE+OO 

8.7E-OI 

t.tE-02 
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TABLE2C 

CI-IEMICAl 

Aroc:lor 1260 

Rcla-RIIC 

Dieldrin 

l!ndrin Kclonc 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=I0-4 

UIHOO 

7.61HOO 

8.6E-OI 

-

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=JO·' TR=IO_. Hl=l TR=I0-4 

I.IIF.-01 I.BE-02 

7.6E-OI 7.61!..02 

8.61!-02 11.6E-Ol 2.9E+OO II.,E-Ol 

- - --

Dermal 

GVfor GV for GVfor GVfor GVfor 
TR=IO·' TR=IO_. 111=1 Ill= I TR=I0-4 

chronic subc:hronic 

B.,E-04 II.SE·O' 2.9E-02 I.IE-02 8.4E-Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - - -

Ingestion + Dermal 

GV for GVfor GVfor 
TR=JO·' TR=IO_. Hl=l 

8.4E-04 11.4E-O' 2.9E-02 

34 
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TABLE2D 
' 

RADIONUCLIDE 

Actlnlum-227+0 

Amcrlclum-241 

Dlsmuth-207 

Ceslum-117+0 

Cobalt-60 

Plutonlum-238 

Plutonlum-219 

Plutonlum-240 

Radium-226+0 

Strontlum-90+0 

Thorlum-228+0 

Thorlum-230 

Thorlum-232 

Mound Plant 
Final (Rev. 4) 

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

Recreational- Surface Water Guideline Values: Rad!onuclides (Units= pCi/L) 

Ingestion 

GVfor GVfor 
TR=IO_. TR=tO·' 

1.2E+04 1.2E+Ol 

2.JE+04 2.JE+Ol 

UE+06 UE+OS 

2.4E+OS 2.4E+04 

4.tE+os 4.1E+04 

2.6Et04 2.6Et0l 

2.4Et04 2.4E+03 

2.4E+04 2.4Et0l 

2.6E+04 2.6Et0l 

1.4EtOS 1.4E+04 

l.JE+04 J.3E+Ol 

2.1E+OS 2.1E+04 

2.JE+OS 2.1Et04 

GVfor GV for 
TR=J0-6 TR=IO_. 

1.2E+02 

2.3E+02 

I.SE+04 

2.4E+Ol 

4.1E+Ol 

2.6Et02 

2.4E+02 

2.4Et02 

2.6E+02 

1.4Et03 

l.JE+02 

2.1E+Ol 

2.1Et03 

Dennal 

GV for GVfor GVfor 
TR=JO·' TR=J0-6 TR=IO_. 

·-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Dennal 

GVfor GVfor 
TR=JO·' TR=J0-6 

I 

- - - -
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TADLE2D 

RADIONUCLIDE 

rrilium 

I lranlum-2ll 

I Jranlum:2l4 

I Jranlum-2lHD 

I Jranlum-218+0 

Mound Plant 
Final (Rev. 4) 

- -

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

Ingestion 

GVfor GVfor GV for GVfor 
TR,.JO·• TR=JO·' TR=IO_. TR,.JO·• 

t.IE+08 t.IE+07 t.IE+06 t.lE+07 

1.7E+OS 1.7E+04 1.7E+Ol 

1.7E+OS 1.7E+04 1.7E+Ol 

1.6E+OS 1.6E+04 1.6E+Ol 

1.2E+OS 1.2E+04 1.2E+Ol 

- - - - -

Dennal 

GV for GVfor GVfor 
TR=JO·' TR,.IO_. TR,.IO_. 

l.lE+06 t.lE+OS 1.2E+07 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

Ingestion+ Dennal 

GV for GV for 
TR=JO·' TR=IO_. 

1.2E+06 1.2E+OS 

- - - - - - -
36 
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TABLEJA 

CIIEMJCAL 

lllch Esptoslves 

IIMX 

PETN 

RDX 

lnorc•nlu 

·Aluminum - --

Anlimony 

1 

Arsenic 
! 

Darium 

Ocryllium 

Codmium (Oicl) 

Chromium Ill 

Chromium VI 

Cohall 
- ---

Mound Plant 
Final (Rev. 4) 

-

GV for 

TR=J0·4 

2.7E+02 

. 

11.9Et00 

- - - - - - .. -~- - - -

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

Ingestion 

GVfor GV for GVfor GV for 

TR=JO·' TR=J0-6 Hl=l HI= I 
chronic subchronic 

6.4E+Ol 

2.7E+OI 2.7E+OO l.BE+02 2.JE+02 

-- ---- ... - -- - - . -- . -

s.IE+OI l.IE+OI 

l.BE+OI 2.JEtOI 

9.0£+01 S.SiltOl 

6.9E.OI 6.9E-02 6.4Et02 l.9Et02 

l.lEt02 

· I.JE+OS 7.8Et04 

6.4E+02 1.6Et0l 

Inhalation 

GV for GVfor GVfor GV for GV for 

TR=t0·4 TR=JO·' TR=J0-6 Hl=l TR=IO__. 

. 

- -- .. . ---

7.JE+04 7.JE+OJ 7.JEt02 

2.2Et06 

4.lEtOS 4.JE+04 4.JE+Ol 6.9E+OO 

6.0EtOS 6.0E+04 6.0E+Ol 

' 
8.9Et04 8.9Et0l 8.9E+02 

__ L_ 

------

Risk-Based Cleanup Guideline Values Report - Appendix B 
March, 1997 

Ingestion + Inhalation 

GVfor GV for 

TR=JO·' TR=J0-6 

. 

- - ---- -

6.9E-OI 6.9E-02 

- - - -

GVfor 

HI= I 

-- -~--

8.9Et0l 
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TADLEJA 

CIIEMICAL 

Copper 

<:yunlde 

Iron 

Lead 

l.irhlum 
-

~1angancsc (Jlicl) 

Mercury 

Nickel 

Silver 

rho Ilium 

Vonadium 

!inc 

Orcanlts 

1,1,1· Trichlnrocthanc 
-

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=JO·• 

-

SubJistence Farmer- Soil Gufdelide Values: Chemicals (Units= rhgll<g) 

Ingestion 

GV for GVfor GVfor GVfor 
TR=I0·1 TR=IO .. Hl=l Ill= I 

chronic subchronlc 

2.61:+0) ut;+oJ 

1.8Et04 l.IE+04 

J.8Et01 2.JEtOI 

2.6Et0l 1.61HOJ 

6.4E+02 1.91:+02 

9.0F.t02 .5 . .5F.+02 

J.8Et04 2.31:+04 

- - - -

Inhalation 

GV for GVfor GV for GVfor 
TR=Io·• TR=I04 TR=IO .. m=l 

2.2Et0.5 

I.JEt06 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Inhalation 

GV for GVfor GVfor 
TR=IO_. TR=I0"1 TR=IO .. 

- - - -~- - - -

GVfor 
Hl=l 

1.7Et04 

J.8Et01 

38 
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TABLEJA 

r' 

CIIEMICAL 

1,1-lllchtnroclhane 

1,2-Uichtnroclhane 

1,2-lrnns-Dichtoroclhylcne 
-

! -llulannne 

~: llex-nnnnc 

- }-Mclhylnnphlhalene_ _ 

1-Melhyi-2-Pcnlanone 

-1-Mclhylphcnnl 

Acclone 

llcnzene 

llenzoic Acid 

llromndichlornmclhane 

llulyl benzyl phlhalalc 

1 ·arbon Disulfide 

Mound Plant 
Final (Rev. 4) 

-

GVfor 

TR=Io-• 

l.JE-t02 

-- - --

I.OE+OJ 

4.8£+02 

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

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

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

Ingestion 

GV for GV for GVfor GV for 

TR=IO·' TR=I0-6 Ul=l Ill= I 
chronic subchronlc 

1.11:+04 7.81:+04 

l.JE-tOt l.JI:+OO 

2.61!+0) 1.61!+04 

7.71!+04 1.61!+0, 

--

- -

I.OE+04 6.lE+04 

6.4£+02 J.9E+02 

I.JE+04 7.8E+04 

I.OE+02 I.OE+OI 

HE+OS l.IE+O' 

4.8E+OI 4.8£+00 2.6E+OJ 1.6E+OJ 

2.6£+04 1.6E+OS 

l.lE+04 7.8E+OJ 

Inhalation 

GV for GVfor GVfor GV for GV for 

TR=ro·• TR=IO·' TR=J0-6 Hl=l TR=IO-e 

HIHOO 

2.01!+02 2.0E+OI 2.0E+OO t.2E+02 

9.lE+Ol 

7.0E+02 

4.9E+02 ,.,E+OI S.SE+OO J.6E+02 

2.0Et02 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Inhalation 

GVfor GV for GVfor 

TR=IO·' TR=I0-6 HI= I 

,.61!+00 

1.2E+OI 1.2E+OO 

9.lE+Ol 

- -
7.01!+02--

J.6E+OI J.6E+OO 

2.0Et02 

- - --
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TABLE3A 

CIIEMICAL 

1 :arbon Tclrachloridc 

I "hloroclhane 

1 ·hryscne 

1 ·rcsols 

I •i-n-bulylphlhalale 

1 •i-n-oc:lylphlhalale 
-
I libromochloromclhane 

I lichloromclhanc 

I •iclhyl benzene, 1,4-

I 1 hyl benzene 

'lexane 

,nphnronc 

'lclhyl iodide 

". nilroso-diphcn)•laminc 

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO_. 

2.JE•02 

4.tE•Ol 

l.6E•02 

4.0E•OJ 

l.lf:t04 

6.1EtOJ 

-

Sub~llltence Farmer- Soil Ouldeline Values: Chemicals (Uhits ... mg/kg) 

Ingestion 

GVfor GVfor GVfor OV for 

TR=IO·' TR .. I04 Hl=l Ill= I 
chroni( subehronic 

2.JE•OI 2.31!+00 9.01!•01 ,_,Et02 

4.tE+02 4.1E+OI 

1.3Et04 7.81!+04 

' 2.6E.Ol 1.6E•Ol 

l.6E•OI l.6Et00 2.6E+Ol 1.6E•04 

4.0Et02 4.0E+OI 7.7E+Ol 4.7E+Ol 

l.iEt04 

7.7E+Ol 4.7Et04 

l.IEtOJ l.IE+02 2.61!+04 1.6F.t0' 

6.1F.t02 6.1Et01 

- - - -

Inhalation 

GV ror OVfor GV for OVfor 
Tlt=IO_. TR=IO·' TR=I04 fU=I 

l.IE+02 l.lf:+OI l.IE+OO 

1.61:+02 

I.OE+Ol 

4.BE-OI 

9.1E+OI 

-

Risk-Based Cleanup Guideline Values Report -Appendix B 
March, 1997 

Ingestion+ Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=IO·' TR=I04 Hl=l 

I.JE+02 I.JE•OI l.lf:+OO 
I 

J.OE+Ol 

4.BE-OI 

9.1E+OI 

- - - - - - - - -
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TADLEJA 

CIIEMICAL 

l'cnlachlorophcnol 

l'hcnol 

Tclrachloroclhene 

Toluene_ 

T ribromomclhanc 
- --

Trichloroclhylene 

TrichloroRuoromclhanc 

Trichloromclhanc 

Xylene 

bis(2·Eihylhcxyl)phlhalolc 

PAlls 

Acenophlhylcnc 

Anlhraccnc 

nenzo(o)anlhracenc 

Mound Plant 
Final (Rev. 4) 

-

GV for 

TR=I04 

2.5F.t02 

l.BEtOl 

2jF.tOl 

4.9E+Ol 

2.1Et0) 

4.1Et01 

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

Subsistence Farmer- Soil Guideline Values: Chemicals (Units ... h1g/kg) 

Jngeslion 

GV for GVfor GV for GV ror 

TR=tO·' TR=JO"' Hl=l Hl=l 
chronic suhc:htonlc 

2.5E+OI 2.5F.t00 3.8F.+Ol 2.lEtOl 

7.7Et04 4.7Et0-l 

l.lEtOl 7.8Et03 

2.6E+04 1.6Et05 

3.8E+02 3.8Et01 2.6E+Ol 1.6Et04 

2.7E+02 - -2:7Et01 ·-. - -

l.8E+04 5.5F.t04 

4.9E+02 4.9Et01 l.lE+Ol 7.8Et02 

2.6Et05 

2.1Et02 2.1Et01 2.6E+Ol 1.6Et0l 

l.8E+04 2.3Et05 

4.1E+OO 4.1E-OI 

lnholalion 

GVfor OV for GVfor GV for OV for 
TRc:to·• TR=JO·' TR=IO"' "''"' TR=I04 

2.5Et02 

9.4E+08 9.4Et07 9.4E+06 -J.8Et03 

4.4E+02 . 2.7E+02 ~.710+01 - -

7.lE+02 

1.9Et02 1.9Et01 1.9Et00 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

4.4F.+02 

1.8F.t02 

Jngesllon + lnholalion 

OVfor GVfor 

TR=tO·' TR=JO"' 

3.8E+02 l.BE+OI .. 

l.lF.t02 l.lE+OI 

1.8F.t01 I.BEtOO 

. 

- - - -

OV for 

HI= I 

2.5E+02 

7.lEt02 
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j TABLEJA 

CIIEMICAL 

Denzo(a)pyrene 

llcnlo(b)Dunranthenc 

Dcnzo(g,h,l)perylcnc 

Dcnzo(k)Duorunthcnc 

Oibcnl( a,h )unthruccnc 

Fluoranthcnc 

lndcnn( I ,2,1-cdlryrcnc 

l'bcnanthrcnc 

l'yrcnc 

Pcstlchlcs/PCBs 

4,4'-0ilE 

4,4'-llllT 

Aroclor 1248 

Aroclor 12S4 

Mound Plant 
Final (Rev. 4) 

- -

OV for 
TR=IQ·• 

4.1f.t00 

4.1EiOI 

4.1Et02 

4.1Et00 

4.tf.t01 

8.81:+01 

8.81:+01 

l.9Et00 

-

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

Ingestion 

OVfor OV for OVfor ovror 

TR=I0'1 TR=IO_. Hl=l HI= I 
chronic subchtunlc 

4.1E-OI 4.1E-02 

4.tl;tOO 4.1E-OI 

. 
4.1f.t01 4.tEtOO 

4.tr:-cit 4.tE-02 

S.tE+Ol l.IEt04 

4.1Et00 4.1E-Ot 

).8F.t0) 2.)f:i04 

8.8Et00 8.8£-01 

8.81:+00 8.81:-01 6.41:+01 l.9Et01 

l.9E-OI l.9E-02 

2.6Et00 l.9Et00 

- - - -

Inhalation 

OV for OVfor OVfor OVfor 
Tk .. lo .. TR=I0·1 TR=IO_. Hl=l 

1.1Et07 1.11:+06 I.IEtOS 

Risk-Based Cleanup Guideline Values Report ·Appendix B 
March, 1997 

Ingestion +Inhalation 

OVfor OV for OV for 
TR=IO .. TR=I0·1 TR=IO_. 

. 

8.8Et01 8.8Et00 8.8E-OI 

- - - - - - - -

OVfor 

HI= I 

·- . 

42 

- - - -
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1
TABLE3A 

CIIEMICAL 

.'\roclor 1260 
-
llcla-IIIIC 

Dieldrin 
-
Endrin Kclonc 

Mound Plant 
Final (Rev. 4) 

-

GVfor 
TR=to·• 

l.9Etll0 

1.7E+OI 

1.9E+OO 

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

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=JO·' TR=IO_. Hl=l 1-11=1 

chronic subchronic 

3.91!-01 ).91!-02 

1.71!+00 1.7E-OI 

1.9E-OI 1.9E-02 6.4E+OO l.9E+OO 

Inhalation 

GVfor GVfor GV for GVfor GVfor 
TR=IO_. TR=IO·' TR=IO_. Hl=l TR=IO_. 

2.0E-t06 2.01!+0$ 2.01!+04 1.71!+01 

2.JE+O$ 2.3E+04 2.3E+Ol 1.9E+OO 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion+ Inhalation 

GV for. GVfor GVfor 
TR=JO·' TR=J0-6 Hl=l 

1.7E-t00 1.7E-OI 

1.9E-OI 1.9E-02 

- - -
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TABLE 3D 

RADIONUCUDE 

Acllnlum-227+0 

Amcrlclum-241 

Dlsmulh-207 

Ccslum-ll7tD 

Coball-60 

Plulonlum-218 

Plulonlum-239 

Plulonlum-240 

Radlum-226+0 

Slronllum-90+0 

Thorlum-228+0 

Thorium-230 

Thorium-232 

Mound Plant 
Final (Rev. 4) 

- -

Ingestion 

GVfor GVfor 
TR=IO ... TR=tO·' 

l.6E+OI l.6Et00 

6.8Et01 6.8Et00 

4.4Et0l 4.4Et02 

.7.1Et02 7.1E+OI 

1.2Et0l 1.2Et02 

7.6E+OI 7.6E+OO 

7.1Et01 7.1Et00 

7.1E+OI 7.1Et00 

7.6E+OI 7.6E+OO 

4.0£+02 4.0Et01 

9.7Et01 9.7Et00 

6.0£+02 6.0Et01 

6.8E+02 6.8Et01 

- - -

Subsistence Farmer- Soil Guideline Values: Radionuclides (Units= pCilg) 

GVfor GV for 
TR=I04 TR=IO ... 

UE-01 1.9Et01 

6.8E-OI 2.4Et0l 

4.4E+OI 2.0Et00 

7.1Et00 S.lEtOO 

1.2Et01 I.IE+OO 

7.6£-01 S.7E+OS 

7.1£-01 UE+OS 

7.1E-OI S.9E+OS 

7.6E-OI 1.6£+00 

4.0Et00 

9.7£-01 I.IE+OI 

6.0Et00 2.SE+OS 

6.8Et00 S.6E+OS 

- -

External Inhalation 

GVfor GV for GVfor GV for 
TR=tO·' TR=I04 TR=IO ... TR=JO·' 

1.9Et00 1.9E-OI 2.6Et04 2.6Et0l 

2.4E+02 2.4Et01 S.lEt04 S.lEtOl 

2.0E-OI 2.0E-02 2.2E+08 2.2Et07 

·s.JE-01 S.lE-02 I.IE+08 1.1Et07 

I.IE-01 I.IE-02 l.OEt07 l.OEt06 

S.7E+04 S.7Et0l 7.4Et04 7.4E+Ol 

8.8Et04 8.8E+Ol 7.lE+04 7.JE+Ol 

S.9Et04 S.9E+Ol 7.lEt04 7.JE+Ol 

1.6E-OI 1.6£-02 7.4E+OS 7.4E+04 

2.9E+07 2.9E+06 

I.IE+OO I.IE-01 2.1E+04 2.1E+Ol 

2.5Et04 2.SE+03 1.2E+OS 1.2E+04 

S.6Et04 S.6E+Ol I.IE+OS I.IE+04 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - - -

GVfor 
TR=I04 

2.6Et02 

S.JE+02 

2.2Et06 

I.IE+06 

l.OEtOS 

7.4£+02 

7.lEt02 

7.lEt02 

7.4Et0l 

2.9EtOS 

2.1Et02 

1.2E+Ol 

I.IE+03 

-

Ingestion + External + Inhalation 

GVfor GVfor GVfor 
TR=IO-e TR=tO·' TR=I04 

1.2Et01 1.2Et00 1.2E-OI 

6.7Et01" 6.7Et00 6.7E-OI 

2.0Et00 2.0E-OI 2.0E-02 

S.lEtOO S.JE-01 S.JE-02 

I.IE+OO J.IE-01 I.IE-02 

7.6Et01 7.6£+00 7.6E-OI 

7.1£+01 7.1£+00 7.1E-OI 

7.1£+01 7.1Et00 7.1E-OI 

1.6E+OO 1.6£-01 1.6E-02 

4.0£+02 4.0E+OI 4.0Et00 

J.OE+OI I.OE+OO I.OE-01 

S.9Et02 S.9E+OI S.9E+OO 

6.8E+02 6.8E+OI 6.8E+OO 
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TABLE 3D 

RADIONUCLJDE 

Trilium 

llranium-2ll 

Uraniurn-234 

llrnnium-2lS+D 

IJrnnium-238+0 

Mound Plant 
Final (Rev. 4) 

-

' 

GV for 
TR=to·• 

l.IE+OS 

S.OE+02 

S.lt:+02 

4.81!+02 

3.6E+Q2 . 

-·- - - - - - - - - -

- -

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

Ingestion 

GV for GVfor GV for 
TR=IO·' TR=J0-6 TR=JO·• 

l.IE+04 l.IE+Ol 

S.OE-tOI S.OE+OO l.2E+OS 

S.IE-tOI s.tE+OO S.2E+OS 

4.8E+OI 4.8E+OO 4.21!+01 

3.6E+OI 3.6E+OO 2.11!+02 

External Inhalation 

GV for GV for GVfor GV for 
TR=JO·' TR=J0-6 TR=IO_. TR=JO·' 

2.1E+IO 2.1E+09 

l.2E+04 l.2E+Ol 1.4E+OS 1.41!+04 

S.2E+04 S.2E+Ol UE-tOS UE+04 

4.2E+OO 4.2E-OI 1.6E+OS 1.6E+04 

2.1E-t01 2.1E+OO 1.6E+OS 1.6E+04 

Risk-Based Cleanup Guideline Values Report - Appendix B 
March, 1997 

GV for 
TR=J0-6 

2.1E+08 

1.4E-t0l 

UE+Ol 

1.6E+Ol 

1.6E+OJ 

- - - - -

Ingestion+ External+ Inhalation 

GVfor GV for GV for 
TR=JO·• TR=tO·' TR=I0-6 

l.IE+OS l.IE+04 l.IE+Ol 

S.OE+02 S.OE+OI S.OE+OO 

S.OE+02 · S.OE-tOI S.OE+OO 

3.9E+OI 3.9E+OO J.9E-Ol 

I I.JE+02 I.JE+OI I.JE+OO 
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TABLEJC 

CIIEMICALS 

lllch E•plollves 

liM X 

PEm 

RDX 

lnorJIDICI 

Aluminum 

Anrimony 

Arsenic 

Oarium 

Ocsyllium 

Cadmium (Warcr) 

Chromium Ill 

I Chromium VI 

I Coball 

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO .. 

7.7E·02 

2.0F.-OJ 

-

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

Ingestion 

OVfor GVfor GVfor 
TR~I0"1 TRalo• lll=t 

1.8Et00 

7.7E.Ol 7.7E-04 I.IE·OI 

UE-02 

I.IF.-02 

2.6E+OO 

l.OE-04 2.0E.OS 1.8£-01 

1.8£.()2 

J.7Et01 

I.BE-01 

--

- - -

OVfor 
TR=IO .. 

-

Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TRaiO·I TRc10• IU=I TR•IO .. TRaiO"' 

I.IE+OO I.IE·OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

Dennal 

GVfor OVfor GV for 
TR•JO• Ill= I Ill= I 

chronic sub-
chronic 

7.8£+00 S.IE+OO 

HE+OO l.9Et00 

1.4E+Ol 9.0E+02 

I.JE-02 9.8£+01 6.4E+Ot 

9.8£+00 

2.0Et04 t.lEt04 .. 
9.8E+OI 2.6Et02 

-- ·--

- - -

Ingestion+ Inhalation+ Dennal 

GVfor GVfor GVfor GV for 
TR=IO .. TR=to·1 TR=IO• Ill= I 

UE-02 

I.IE-02 

2.6Et00 

2.0£-0l 2.0£-04 2.0E-OS 1.8E.Ot 

t.BE-02 

l.6Et01 

1.8£-01 

46 

- - - -



- -

TADLEJC 

CIIEMICALS 

Copper 

Cyanide 

Iron 

I. cad 

l.ilhium 

Miiiigiii\csc (Waler) 

Mercury 

Nickel 

Silver 

I ballium 

Vanadium 

Zinc 

Organics 

1,1,1-Trichloroclhanc 

Mound Plant 
Final (Rev. 4) 

-

ovror 
TR=to .. 

-· 

I 

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

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

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

Ingestion 

ovror ovror ovror 
TRal0"1 TRaiO .. lll=t 

7.lE-OI 

.. 

-- - - . J.BE-01 

I.IE-02 

7.3£-01 

I.BE-01 

2.6E-OI 

I.IE+OI 

ovror 
TR=to .. 

-

Inhalation 

ovror GV ror GV ror ovror ovror 
TR=to·• TR=IO .. Ill= I TR=IO .. TR=I0"1 

-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Dermal 

GV ror 
TR=IO .. 

., 

Ingestion+ Inhalation+ Dermal 

GV ror ovror ovror GV ror ovror GV ror 
111=1 Ill= I TR=IO .. TR=I0·1 TR=IO .. 111=1 
chronic sub-

chronic 

S.2E+OI l.4E+OI 7.2£-01 

9.8£+01 6.4£+01 I.BE-01 

S.9E+OO l.9F.:.oo- · 
-- -- - ---- -uE-02 --

l.9E+02 2.6£+02 7.lE-OI 

9.8E+OI 6.4E+OI I.BE-01 

1.4E+02 9.0E+OI 2.6E-OI 

S.9E+Ol l.9E+Ol I.IE+OI 

I I I 
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TADLEJC 

CIIEMICALS 

-

1,1-llic:hloroclhane 

I ,2-Dichlornclhanc 

1,2-lrans-Dic:hlorocrhylcne 

l-Dulanone 

!-llexunone 

i -Mclhylnaphlhalcne 

-1-Mclhyl-2-l'cnlanone 

-1-Mcrhylphcnol 

·\cclonc 

Benzene 

llcnzoic Ac:id 

llromodichloromclhanc 

II ulyl benzyl phthalate 

''arbon Disulfide 

Mound Plant 
Final (Rev. 4) 

-- --

- -

CiV ror 
Tlt~IO .. 

9.41:-02 

2.9E-OI 

1.4F.-OI 

-

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

Ingestion 

ovror GV ror ovror ovror 
TR~Io·• l"R•Io• Ill= I TRaiO .. 

3.71!+00 

9.41!-0) 9.41!-04 l.Of:-02 

7.lE-OI 

2.2E+OI 

2.9E+OO 

I.BE-01 

l.7E+OO 

2.9E-02 2.9E-Ol 9.41!-02 

I.SE+02 

1.41!-02 1.41!-0l 7.lE-OI 

7.lEtOO 

l.7Et00 

- - - -

Inhalation 

ovror ovror CiV ror ovror CiV ror 
TRalo·• TR~I04 lila I TR•IO .. TR=IO·' 

1.71!+00 

J.OE-01 ).01!-04 9.SE+OO 9.SE-OI 

l.lE+OO 

2.7E-OI 

9.41!-0l 9.41!-04 7.SE+OO 7.SE-OI 

l.lEtOI l.lEtOO 

l.lE-02 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

Dennal 

ovror ovror ov ror 
TR=I04 Ill= I Ill& I 

chronic sub-
chronic 

2.2E+02 1.4E+Ol 

9.SE-02 

I.IE+04 2.4£+04 

4.7E+02 l.IE+Ol 

SAE+OO l.6E+OO 

l.4E+Ol 2.lf:+04 

7.SE-02 

I.IE+04 7.01!+0) 

l.lE-01 6.8Et01 4.4E+OI .. 
8.2E+OI S.4Et01 

- - -

Ingestion+ Inhalation+ Dennal 

ov ror CiV ror CiV ror ov ror 
TR=IO .. TR=Io·• TR~I04 Ill= I 

I.IE+OO 

2.JE-02 2.)1!-0) 2.)1!-04 

2.9E+OO 

2.4E-OI 

I.BE-01 

).61!+00 

7.1E-02 7.11!-0l 7.11!-04 

1.4Et02 

1.41!-01 1.41!-02 1.4E-Ol 7.21!-01 

l.JE-02 
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- -

TADLEJC 

CIIEMICALS 

Carhon Tclruchlnridc 

Chlurnclhane 

Chrysene 

Cresols 

Di-n-bul)·lrh•halalc 

-tli-n:ociyiphlhalalc- -

Oibrornochluromclhone 

Oichlomrnclhanc 

Diclh)'l hcn•cnc, 1,4-

f:lhyl bcnlCIIC 

llcxanc 

lsurhorunc 

Mclh)·l iodide 

N-nilrnso-dirhcnylaminc 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=tO"' 

6.6f:-02 

1.2E+OO 

-

I.OE-01 

l.lf:-tOO 

9.0E-t00 

1.7E+OO 
-

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

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

Ingestion 

GV for GVfor GVfnr GV for 
TR=Io·• TR=Io• 111=1 TR=IO"' 

6.6E-Ol 6.6E-04 2.6f:-02 S.IE-02 

1.2E-OI 1.2E-02 

l.7f:+OO 

-
7.3Eo01 . ·- --

I.OE-02 I.OE-Ol 7.3E-OI 

l.lf:-01 l.lf:-02 2.2f:t00 

l.7f:+OO 

2.2E-t00 

9.0f:-01 9.0f:-02 7.1Et00 

1.7E-OI 1.7E-02 

Inhalation Dermal 

GVfor GV for GV for GV for GV for GVfor 
TR=Io·• TR=1o• Ill= I TR=IO .. TR=IO·' TR=IO .. 

S.IE-01 S.lf:-04 1.6E~OO 1.6E-OI 1.6E-02 

l.JE-tOI 

7.7E-OI 7.7E-02 7.7E-Ol 

.. ·- - -. 

1.4E+OI 1.4f:+OO 1.4f:-OI 

I.Of:+OI 1.4f:+02 1.4f:+OI 1.4E+OO 

l.lE+OO 

6.7f:-OI 

l.lf:-tOl 1.1 f:t02 I.IEtOI 

4.8f:+OI 4.8f:t00 4.8f:-01 
-- ------ ---

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, ·1997 

Ingestion + Inhalation+ Dermal 
I 

GV for GVfor GV for GV for GV for GV for 
Ill= I 111=1 TR=IO"' TR=Io·• TR=IO .. Ill= I 
chronic sub-

chronic 

6.2E-OI 4.1E~OO 2.8f:-02 2.8E-Ol 2.8E-04 2.5f:-02 

4.6E-OI 4.6E-02 4.6E-Ol 

1.7E+OI I.IE+02 l.OE~OO 

- - . - . ·- --

I.OE+02 6.6E+02 I.OE-01 I.OE-02 I.Of:-Ol 7.2f:-01 

2.6f:+02 1.7E+02 I.IE+OO l.lf:-01 l.lf:-02 1.8E+OO 

2.6f:t01 1.6Et00 

s.tf:-01 

8.9Et02 S.8E+Ol 8.9E~OO 8.9E-OI 8.9E-02 7.2Et00 

1.7f:+OO 1.7E-01 1.7E-02 
---
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f TABLEJC 

I, 

I 
CIIEMICALS 

l'cntachlorophcnol 

l'lu:nul 

Tctrachlorocthcnc 

I 
l Toluene 

rribromomcthane 

"l"richlnrnclh)·l~nc 

·rrichloroOuorumcthanc 
1-
1- Trichloromcthan~ 

I Xylene 

, his(2-lithylh~xyl)phthalatc 

PAlls 

i\cenaphlhylcnc 

Anthracene 

I Rcnzo(a)anthraccnc 

Mound Plant 
Final (Rev. 4) 

- -

OVfor 
TR~to~ 

7.11:-02 

I.IF.+OO 

7.71;-0I 

1.4E+OO 

6.11:-01 

1.21:-02 

-

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

Ingestion 

ovror QVfor OVfor OVfor 
TR•I0·1 TR•IO .. Ill= I TR=IO .. 

l.IE-01 7.1E-04 I.IE+OO 

2.211+01 

l.7E-OI 

7.JE+OO 

I.IE-01 I.IE-02 7.JE-OI 

7.71:-02 7.7E-Ol 4.SE-01 

I.IEtOI 

1.4E-OI 1.4E-02 1.71;-0I ).4F.-02 

7.lE+OI 

6.11:-02 6.1E-Ol 7.lE-OJ 

l.IF.tOI 

1.2E-Ol 1.2E-04 
-· 

- - - -

Inhalation 

OVfor QV for OV for QVfor QVfor 
TR=Io·• TR=IO .. Ill= I TR=IO .. TR=IO·' 

S.9E-02 BE-OJ 

I.JE+OO 

2.2E+02 2.2E+OI 

4.SE-02 UF.-01 2.61:+01 2.61:+00 

2.JE+OO 

l.4E-Ol l.4E-04 8.4E+OI 8.41:+00 

1.4E+OI 1.4E+OO 

7.7E-Ol 7.7E-04 
- -- ---- ·-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -· 

Dennal 

OVfor QVfor QVfor 
TR•IO .. Hl=l Ill= I 

chronic sub-
chronic 

BE-04 9.0E-OI S.9E-OI 

2.1Ei0) 1.4E+Ol 

S.lE-01 l.SE-+00 

8.7E+OI S.7E+02 

2.2E+OO UE+02 9.9E+02 

2.61:-01 

l.SE-+02 S.lE+02 

8.4F.-OI 2.2E+OI 1.4E+OI 

1.4E-Ol 1.7E+OJ 1.1 E+OJ 

.. 
2.6E+OJ 1.7E+02 

7.7E-OS 
·-- ---

- - -

Ingestion+ Inhalation + Dennal 

QVfor GV for GV for GV for 
TR=IO .. TR=Io·• TR=IO .. 111=1 

l.2E-02 l.2E-OJ 3.21:-04 s.m:-01 

2.2E+OI 

2.21::-01 

I.IE+OO 

I.IE+OO I.IE-01 I.IE-02 7.lE-OI 

2.81:-01 2.81:-02 2.81:-0l 

1.9E+OO 

l.lE-02 3.31:-0) l.ll:-04 l.6E-Ill 

s.BE-01 S.BE-02 s.BE-Ol 7.0F.-OI 

7.7E+OO 

4.6E-Ol 4.6E-04 4.6E-OS 
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TADLEJC 

CIIEMICALS 

Ocnlo(o)pyrene 

llcrml(h)llunnonlhcnc 

Bcnzo(g,h,i)JICr)"lcnc 

llenzo(k)lluoronlhcnc 

J)ihenz( o.h )amhracenc 

l'luoronlhcnc ---

lndeno( 1,2,1-cd)pyrcne 

l'hennnlhrenc 

Pyrcne 

Pesllcldes/PCBs 

4,4'-lli>E 

4,4'-I)()T 

Aroclor 1248 

Aroclor 12S4 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

1.21:-0l 

1.21;-02 

1.2E-01 

1.2E-Ol 

-

1.2E-02 

2.SE-02 

2.SE-02 

1.11:-0l 

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

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

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

Ingestion 

GV for GV for GV for GV for 
TR=I0"1 TR=IO .. Ill= I TR=IO_. 

1.2E-04 1.2E-OS 

1.21;-oJ 1.21:-04 

1.21!-02 1.2E-Ol 

1.2E-04 1.2E-OS 

- I.SE+OQ . - . -

1.2E-Ol 1.2E-04 

I.IE+OO 

2.SE-Ol 2.SE-04 

2.SE-Ol 2.SE-04 I.BE-02 

I.IE-04 I.IE-OS 

7.lE-04 

Inhalation 

GV for GV for GV for GV for GVfor 
TR=Io·• TR=IO .. 111=1 TR=IO .. TR=Io·• 

S.2E-04 HE-OS 

UE-Ol S.IE-04 

I.OE-01 I.OE-02 

2.lE-04 2:lE-OS 

- --

l.lE-Ol ).lE-04 

HE-02 HE-01 

l.IE-02 l.IE-Ol 

--- --- -

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

Dermal 

GVfor GV for GVfor 
TR=IO .. Ill= I Ill= I 

chronic sub-
chronic 

S.2E-06 

S.IE-OS · 

I.OE-Ol 

2.lf:-06 -

2.2E+OO 1.4E+OI 

l.lE-OS 

I.BE+OO 1.21!+01 

S.6E-04 

l.IE-04 2.lE-02 I.SE-02 

.. 

---

- - - -

Ingestion+ Inhalation+ Dermal 

GV for GVfor GV for GV for 
TR=IO_. TR=IO·' TR=IO .. Ill= I 

l.6E-04 l.6E-OS l.6E-06 

l.SE-Ol l.SE-04 l.SE-IIS 

S.SE-02 S.SE-Ol S.SE-04 

-1.9E-04 1.9E-OS 1.9E-06 -

8.7E-OI 

2.6E-Ol 2.6E-04 2.6E-OS 

6.8E-OI 

. 
1.7E-02 1.7E-Ol 1.7E-04 

1.4E-02 1.4E-Ol 1.4E-04 I.OE-02 
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TADI.E JC 

CIIEMICALS 

Aroclor 1260 

llo.1a·IUIC 

Dieldrin 

F.ndrin Ketone 

Mound Plant 
Final (Rev. 4) 

- -

c.vror 
TR=tO .. 

I.IE-Ol 

4.71:-0l 

S.lE-04 

-

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

Ingestion 

ovror ovror ovror GV ror 
TRaJO·' TRat04 lll•t l'RaJO .. 

I.IJ;-04 I.Jr:-OS 

4.7E-04 4.7E-OS 

BE-OS S.lE-06 I.IE-Ol 

- - - -

Inhalation 

GV ror ovror c.vror c.vror ovror 
TR=I0'1 TR=I04 Ill= I TRaJO .. TR·JO·' 

I.BE-02 I.BE-Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

Dennal 

ovror ovror ovror 
TRaJ04 Ill• I JllaJ 

chronic sub-
chronic 

I.BE-04 6.1E-02 4.0E-02 

- - -

Ingestion+ Inhalation+ Dennal 

c.vror ovror ovror c.v.ror 
TR=IO .. TR=I0'1 TR=I04 Ill= I 

S.2E-04 S.2E-OS S.2E-06 I.BE-Ol 
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- - -

TABLE 3D 

RADIONUCUDE 

I A~linlum-227+0 
Americlum-241 

Oismulh-210 

Ceslum-IJ7t0 

Cobatl-60 

Plulonlum-211 · 

~ul(lnlum-239 

Plulonlum-240 

Radium-226+0 

Slronlium-90+0 

Thorlum-221+0 

Thorlum-230 

Thorlum-232 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=I0-4 

7.6£+00 

UE+OI 

6.5£+02 

U£+02 

2.5£+02 

1;6£+01 -

I.S£+01 

I.SE+Ot 

1.6£+01 

1.5£+01 

2.1£+01 

l.l£+02 

U£+02 

-

Ingestion 

GV for 
TR=IO"' 

7.6£..01 

1.5£+00 

6.5£+01 

1.5£+01 

2.5E+Ot 

1.6Et00 

UE+OO 

I.SE+OO 

1.6E+OO 

B.SE+OO 

2.1£+00 

l.lE+OI 

UE+OI 

- - - - - - - - - -

Subsistence Farmer- Groundwater Guideline Values: Radionuclides (Units= pCiiL) 

GVfor GVfor 
TR=J0-6 TR=to·• 

7.6£..02 

UE-01 

6.5£+00 

UEtOO 

2.5Et00 

1.6£,01 .. -

UE-01 

UE..OI 

1.6E..OI 

I.SE..OI 

2.1£-0t 

l.lEtOO 

1.5£+00 

Inhalation 

GV for GVfor GV for 
TR=IO·' TR=IO_. TR=I0-4 

-

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Dermal 

GV for GV for 
TR=IO·' TR=J0-6 

- -

- - - - -

Ingestion+ Inhalation+ Dermal 

GVfor GVfor GVfor 
TR=J0-4 TR=JO·' TR=IO .. 

.. --- - - -· 
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TADLEJD 

RADIONUCLIDE 

Tritium 

llranium-2ll 

!lranium-2)4 

I lranium-2l.HI> 

llranium-2lh0 
--

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=JO·• 

6.7(;+04 

1.1Et02 

l.ll!t02 

1.01:+02 

7.7E+Ot 

-

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

Ingestion 

GVfor GVfor GV for 

TR=JO·' TR=IO"' TR=IO"' 

6.7E+Ol 6.7E+02 6.7E+06 

t.IE+OI I.IE+OO 

t.IE+OI l.lll+OO 

I.OE+OJ t.OE+OO 

7.7E+OO 7.7E-OI 

- - - -

Inhalation Dermal 

GV for GVfor GV for GVfor 

TR=JO·' TR=IO"' TR=IO"' TR=JO·' 

6.7Et0~ 6.7Et04 2.7E+07 2.7Et06 

Risk-Based Cleanup Guideline Values Report ·Appendix B 
March, 1997 

- - - - - -

Ingestion +Inhalation + Dermal 

GV for GVfor GV for GV for 

TR=IO"' TR=IO"' TR=JO·' TR=J0-6 

2.7E+O~ 6.6Et04 6.6E+Ol 6.6(;+02 

- - - - -
54 
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- -

TADLEJE 

CIIEMICAL 

ltlgh Esploslns 

liM X 

I'ETN 

ROX 

lnorc•nln 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium (IJicl) 

Chromium Ill 

Chromium VI 

Cohn II 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO_. 

I.OOc+OI 

. - -

6.90c+OI 

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

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

Vegetables 

GVfor GV for GV for Ul=l 
TR=IO·' TR=IO·' 

6.80ct00 

I.OOc+OO I.IIOc-01 1.50c+OI 

. 
- ·-

2.40c+OI . 
1.20c+02 

4.20c+Ol 

6.90c+OO 6.90c·OI 6.30c+Ol 

1.60ct01 

6.00c+04 

l.OOct02 

Beef 

GVfor GV for GVfor 
TR=Io·• TR=IO·' TR=IO"' 

8.90c+Ol 8.90c+02 8.90c+OJ 

--- - . - --- - - - ---

8.10c+OI B.IOctOO B.JOc-01 

--------- -

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

' GV for HI= I GVfor GVfor 
TR=IO_. TR=IO·' 

3.40c+06 

l.l0c+04 7.00c+Ol 7.00c+02 

-

8:00e+Ol - - --

1.70ct02 

1.80c+05 

7.50c+Ol B.JOc+Ol 8.10c+02 

1.20c+Ol 

9.60e+04 

4.80~+02 

-- -

- - -

Milk 

GVfor GVfor 
TR=IO"' Ill= I 

2.70e+06 

7.00c+OI 1.00c+04 

l.20c+9l - -- -

1.40e+Ol 

2.20c+04 

B.JOc+OI 7.50c+05 ' I 

1.20e+02 

2.20c+07 

1.10c+05 
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TABLE3E 

CIIEMICAL 

Copper 

Cyanide 

Iron 

lead 

lithium 

Manganese (Diet) 

Mercury 

Nic~cl 

Silver 

Thallium 

Vanadium 

Zinc 

Orc•nln 

1,1,1· Trichloroethane 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=ro·• 

-

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

Vegetables 

GVfor GVfor 
TR=IO·' TR=ro·• 

. 

• 

- - -

GV for Ill= I 

8.80.:-01 

2.10c+02 

6.00c·OI 

2.40.:+02 

UOc+OI 

l.20c+OJ 

4.50c+02 

Beef 

GVfor GV for GVfor 
TR=ro-• TR=ro·• TR=IO_. 

Risk-Based Cleanup Guideline Values Report- Appendix 8 
March, 1997 

- - - - - -

GV for HI= I GVfor GVfor 
TR,.,ro·• TR=I0"1 

l.t0c+06 

1.10c+04 

l.20c+OO 

UOc+OJ 

1.80c+02 

l.SOe+OJ 

l.20c+02 

- - - -

Milk 

GVfor GVfor 
TR=IO_. 111=1 

2.50et06 

4.50ct04 

1.70.:+01 

1.20.:+02 

2.70.:+0} 

2.00c+Ol 

8.10c+02 

56 
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- -

TABLEJE 

CIIEMICAL 

1,1-Dichloroclhane 

1,2-Dichloroclhane 

l,l-lrans-t>khluroclhylcnc 

2-0ulanone 

2-llexanone 

2-Mclhylnaphlhalcne 

4-Mclhyl-2-l'cnlunonc 

4-Mclhylphcnol 

Acelone 

Ocnzene 

Benzoic Acid 

llromodichloromclhane 

llulyl hcnzyl phlhalalc 

Carbon Oisullidc 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO-~ 

I.IO~tOO 

- -

B.lOc+OO 

4.60ct00 

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

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

Vegetables 

GVfor GV for GV for Ul=l 

TR=I0·1 TR=JO"" 

6.70e+Ot 

I.IOc-01 I.IOc-02 

2.llle+OO 

S.lOe+OI 

.. -
l.lOctOI 

4.00c+OO 

4.SOe+OO 

B.lOe-01 8.30.:-02 

l.OOe+Ol 

4.60c-OI 4.60c-Ol 2.40et01 

8.80et01 
-

Beef 

GV for GV for GVfor 
TR=IO_. TR=I0"1 TR=to·• 

7.30et0-l 7.30e+Ol 7.l0e+02 

1.20e+OS 1.20e+04 1.20e+Ol 

S.00e+04 S.OOe+Ol S.OOetOl 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GV for Ul=l GVfor GV for 
TR=IO_. TR=I0"1 

2.10e+06 

S.80e+04 S.BOe+Ol 

I.SOet06 

S.60e+07 

4.80et06 
- -

9.10e+04 

I.SOc+07 

9.SOe+04 9.SOe+Ol 

7.70ct07 

2.60c+OS l.90c+04 l.90e+Ol 

1.70c+06 

- - -

Milk 

GV for GVfor 

TR=IO"" Hl=l 

1.60e+06 

S.BOe+Ol 

1.20et06 

4.40e+07 

- - --
l.BO~t06 - -

7.20e+04 

1.20e+07 

9.S0c+02 

6.10c+07' 

l.90c+Ol 2.10c+OS 

l.l0c+06 
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rADLEJE 

-· 

CIIEMICAl 

! ·arbon Tetrachloride 

1 'hloroc:thanc 

1 'hryscnc 

1 'rcsols 

lli-n-butylphthalatc 

I li·n·OCI)'Iphthalatc 

llibromnchlnrumcthunc 

llichloromcthanc 

1 liclhyl benzene, 1,4· 

•·:thyl benzene 

llcxanc 

lsophorone 

Methyl iodide 

N-nitroso-diphcn)·laminc 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO~ 

).70ct00 

].40ct0} 

2.80c+OO 

I.IOetOI 

ll0c+02 

J.90c+02 
-

-

' 

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

Vegetables 

GV for QVfor 
TR=JO·' TR=J0-6 

l.70c·OI ].70c-02 

).40c+02 l.40c+OI 

2.80c.OI 2.80c-02 

I.IOc+OO I.IOc-01 

l.IOc+OI l.IOctOO 

1.90c+OI 1.90ct00 

- - -

GV for IU=I 

1.40c+OO 

1.10ct04 

6.20c+05 

2.00.:+01 

2.10ct01 

4.10ct02 

6.10c+02 

2.50ct02 

Beef 

QVfor GVfor QVfor 
TR=I04 TR=JO·' TR=IO_. 

1.60c+04 1.60c+Ol 1.60c+02 

l.IOctOl ).10c+02 l.IOc+OI 

4.)0ct04 4.l0c+Ol 4.l0c+02 

1.10ct06 1.10c+05 1.10c+04 

l.20ct06 ).20ct05 l.20c+04 

2.40c+05 2.40c+04 2.40c+Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - - -

GV for HI-= I GVfor GV for 
TR=I04 TR=JO·' 

6.10c+0] 1.20c+04 1.20c+0) 

2.50c+Ol 2.50c+02 

9.80c+Ol 

l.lOc-01 

l.lllet05 ).40ct04 l.40c+Ol 

2.00ct06 8.40c+05 8.40c+04 

4.90ct05 

1.20c+05 

2.60c+06 2.50c+06 2.50c+05 

1.90c+05 1.90c+04 
- ---

- - - -

Milk 

QV for GVfor 
TR=J0-6 Hl=l 

1.20c+02 4.80c+Ol 

2.50c+OI 

7.80c+0) 

1.00.:-01 

).40c+02 2.40c+05 

8.40c+Ol 1.60et06 

l.90c+OS 

9.811.:+04 

2.SOc+04 2.00e+06 

1.90c+Ol 
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·TABLEJE 

CIIEMICAL OV for 
TR=IO_. 

Pentachlorophenol 9.l0e+OI 

Phenol 

Tetrochloroethcne 

Toluene 

Tribromomcthane 4.40e+OI 

Trichloroetli)"lcne - l:IOe+OI 

Trichlorufluoromethane 

Trichloromethane l.20c+Ot 

Xylene 

bi5(2·Ethylhex)·l)phthalate 2.l0e+OO 

tM.I.I 

Accnophthylene 

Anthracene 

Oenzo( a )anthracene 

Mound Plant 
Final (Rev. 4) 

l.40e+OI 

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

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

Vegetables 

OVfor OVfor OV for 1-11=1 

TR=IO·' TR=IO"" 

9.l0e+OO 9.l0e-OI 1.40c+Ol 

2.60e+02 

2.00e+OI 

4.70e+02 

. 
4.40e+OO 4.40e-OI l.OOe+OI 

· l.IOe+OO .).IOe-01. ·- - . 

HOe+02 

l.20c+OO ).20e-OJ 8.50c+OO 

9.40e+0) 

2.l0e-OI 2.lOe-02 2.80c+OO 

6.90c+Ol 

l.40e+OO l.40e-OI 

Beef 

OV for OVfor OVfor 
TR=Io·+ TR=IO·' TR=IO"" 

6.20e+02 6.20c+OI 6.20e+OO 

).)Oe+05 ).)0e+04 l.lOc+Ol 

2.40e+05 2.40e+04 2.40e+Ol -. .. . 

6.70e+05 6.70c+04 6.70e+Ol 

1.10c+06 1.10c+05 J.IOc+04 

l.20c+OI l.20c+OO ).20e-01 
-------

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

OV forHI=I OV for OVfor 
TR=IO_. TR=IO·' 

9.60c+Ol 4.~+02 4.90c+OI 

1.70e+07 

9.00e+04 

1.60e+06 

·2.20e+05 2.60c+05 2.60e+04 

1.90c+05 1.90e+04 

2.90e+06 

1.70c+05 5.)0c+05 s.JOe+04 

8.60c+06 

l.l0e+06 8.80e+05 8.80e+04 

2.50e+05 

2.50c+OI 2.50e+OO 

- - -

Milk I 
OVfor OV for 

TR=IO"" Ill= I 

4.90e+OO 7.60e+Ol 

1.40et07 

7.10e+04 

1.20.:+06 

2.60e+Ol 1.80e+05 

1.90e+Ol 

2.l0e+06 

HOe+ OJ 1.40etll5 

6.80c+06 

B.BOe+Ol 1.10c+06 

2.00e+05 

2.50e-OI 
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TABLEJE 

CIIEMICAL 

Dcnzo( air>· rene 

Denlcl(b)Ouoranthene 

Denzo(g,h.i)p:l)'lene 

Denzo(k)Ouuranchene 

Dihenl(a.h)anlhraeene 

Fluoranlhcne 

lndcno( 1,2,1-cdii'Yrcne 

l'henanlhrene 

I')· rene. 

Pesllcldesii'CBs 

4,4'-0I>r: 

4,4'-I>I>T 

Aroclor 1241 

Aroclor 12S4 
---

Mound Plant 
Final (Rev. 4) 

- -

GV for 
TR=IO~ 

6.)0e-+00 

6.10c+OI 

6.10e-+02 

HOc tOO 

1.10ct02 

4.70ct02 

1.60ct02 

4.00e+OO 

-

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

Vegetables 

GVfor GVfor 
TR=JO·' TR=IO_. 

6.10c-Ot 6.10c-02 

6.llle-+OO 6.l0c-OI 

6.10c+OI 6.l0c+OO 

).40c-01 l.40c-02 

I.IOc+OI I.IOctOO 

4.70e-+OI 4.70ct00 

1.60c+OI 1.60ct00 

4.00c-OI 4.00c-02 

- - -

GV forHI=I 

1.70c+O) 

2.20c+0) 

1.20e-+02 

l.llle-+00 

Beer 

GVfor GVfor GVfor 
TR=IO~ TR=JO·' TR=IO_. 

1.20c+OO . 1.20c-OI 1.20c-02 

1.20c+OI 1.20ct00 1.20c-OI 

1.20c+02 1.20e-+OI 1.20e-+OO 

l.IOc+OO l.IOc-01 l.IOc-02 

4.60c+OO 4.60c-OI 4.60c-02 

1.60c+OI 1.60c+OO 1.60c·OI 

2.70c+OI 2.70ct00 2.70c-01 

2.20e-+OO 2.20c-OI 2.20c-02 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - - -

GV forHI=I GVfor GV for 
TR=IO~ TR=JO·' 

9.SOc-OI 9.SOc-02 

9.SIIe-+OO 9.SOc-OI 

9.SOc+OI 9.SOctOO 

2.SOc+OO 2.SOc-OI 

I.SOc+04 

).60ct00 ).60c-OI 

S.20c+Ol 

2.10c+OI 2.10c+OO 

2.00et01 I.BOc+OI I.BOc+OO 

1.70c+OO 1.70c-OI 

4.10c-OI 

- - - -

Milk 

GV for GV for 
I 

TR=IO_. Hl=l I 

9.S0c-Ol 

9.SOc-02 

9.SOc-OI 

2.SOc-02 

1.20e+04 

l.60c-02 

4.10ct0) 

2.10c-OI 

I.SOc-01 l.lOctOI 

1.70c-02 

4.80c-OI 
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TABLEJE 

CHEMICAl 

Aroclor 1260 

Dela-OIIC 

Diddrin 

Endrin Kelone 

Mound Plant 
Final (Rev. 4) 

-

GV for 
TR=IO .. 

2.50e+OI 

1.40e+OO 

9.50e-02 

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

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

Vegetables 

GVfor GVfor GV forHI=I 
TR=JO·' TR=IO~ 

2.50e+OO Blle-01 

1.40e-OI 1.40e~2 

9.50e-Ol 9.SOe-04 l.20e-OI 

Beef 

GV for GV for GV for 
TR=IO .. TR=JO·' TR=IO .. 

I.OOe-01 I.OOe-02 I.OOe-Ol 

2.50e+02 BOe+OI 2.50e+OO 

4.70e-OI 4.70e-02 4.70e-Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GV forHI=I GVfor GVfor 
TR=IO .. TR=JO·' 

B.OOe-02 B.OOe-Ol 

1.90e+02 1.90e+OI 

1.60e+OO 8.70e-02 8.70e-Ol 

- - -

Milk 

GVfor GV for 
TR=IO .. Hl=l 

B.OIIe-04 

1.90e+OO 

8.70e-04 l.OIIe-01 
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TABLE3F 

RADIONUCLIDE 

Actinium-227+0 

Amcrleium-241 

Bismuth-207 

Cesium-117+0 

Coball-60 

Plutonium-:na 

Plutonlum-219 

Plutonlum-240 

Radium-226+0 

Strontium-90+0 

Thorlum-228+0 

Thorlum-230 

Thorlum-212 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO_. 

2.4E+OO 

2.4£+()2 

4.4E+02 

6.2E+OI 

1.4E+02 

5.JE+02 

4.9E+02 

4.9E+02 

J.OE+OO 

4.6E+OO 

1.6E+OO 

4.1E+01 

4.7E+01 

-

Subsistence Farmer- Vegetable, Beef, and Milk Guideline V1Uues for Soil: Radionuclides (Units e: pCilg) 

Ingestion of Vegetables 

GVfor GVfor 
TR=to-' TR=Ict' 

2.4E-OI 2.4E-02 

2.4E+OI 2.4E+OO 

4.4E+OI 4.4E+OO 

6.2E+OO 6.2E-OI 

1.4E+OI 1.4E+OO 

S.JE+OI 5.1E+OO 

4.9E+OI 4.9E+OO 

4.9E+OI 4.9E+OO 

J.OE-01 l.OE-02 

4.6E-OI 4.6E-02 

3.6E-01 l.6E-02 

4.1£+()2 4.1E+OI 

4.7£+()2 4.7E+OI 
--

- - - -

lngestidn of Beef 

GVfor GVfor GVfor 
TR=IO_. TR=IO"' TR=Ict' 

UE+OO 1.5E-OI UE-02 

1.2E+04 1.2E+01 1.2E+02 

1.2E+04 3.2E+01 1.2E+02 

1.2E+OI 3.2E+OO 3.2E-OI 

1.6E+04 1.6E+01 1.6E+02 

J.OE+04 J.OE+OJ J.OE+02 

2.BE+04 UE+OJ 2.8E+02 

2.8E+04 2.8E+01 2.BE+02 

7.9E+OO 7.9E-OI 7.9E-02 

7.5E+OO 7.5E-OI 7.5E-02 

2.1E+OO 2.JE-OI 2JE-02 

4.2E+04 4.2E+01 4.2E+02 

4.8E+04 UE+01 4.8E+02 
--- --- ---

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

--- -

--- - - - -

Ingestion of Milk 

GVfor GVfor 
TR=Ict' TR=IO"' 

5.1E+OO S.IE-01 

7.7E+04 7.7E+01 

6.5E+OJ 6.5£+()2 

4.9E+OI 4.9E+OO 

5.9E+OJ 5.9E+02 

1.2E+OS 1.2E+04 

l.tE+OS I.IE+04 

I.IE+OS I.IE+04 

7.8E+OO 7.8E-OI 

6.0E+OO 6.0E-OI 

5.9E+OO S.9E-OI 

2.1E+05 2.1E+04 

2.4E+OS 2.4E+04 

- - - -

I 

GVfor 
TR=Ict' 

S.tE-02 

7.7E+02 

6.5E+OI 

4.9E-OI 

5.9E+OI 

1.2E+OJ 

I.IE+OJ 

I.IE+OJ 

7.8E-02 

6.0E-02 

5.9E-02 

2.1E+OJ 
I 

2.4E+OJ 
--
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TABLE 3F 

RADIONIJCI.IDE 

Tritium 

Urunium-233 

Uranium-234 

Uraniu~2H+I) . 

Uranium-238+D 

Mound Plant 
Final (Rev. 4) 

-

GV.for 
TR=IO ... 

8.7E~ 

8.8E+02 

6.6E+02 

4.9E+02 

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

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

Ingestion of Vegetables 

GVfor GVfor 
TR=tO·' TR=Io-t 

.. 8.7E+OI 8.7E+OO 

8.8E+OI 8.8E+OO 

6.6E+OI 6.6E+OQ 

4.9E+OI 4.9E+OO 

Ingestion ofB~f 

GVfor GVfor GVfor 
TR=IO ... TR=tO·' TR=IO .. 

9.5E+03 9.5E+02 9.5E+OI 

·9.5E+03 9.5E+02 9.5E+OI 

6.9E+Ol 6.9E+02 6.9E+OI . 

5.1E+03 5.1E+02 5.1E+OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion of Milk 

GVfor. GVfor 
TR=IO ... TR=tO·' 

3.7£+04 3.7E+03 

2.0E+03 2.0E+02 . 

2.0E+03 2.0E+02 

1.9E+03 1.9E+02 . .. 

1.4E+03 1.4E+02 

- -

GVfor 
TR=IO .. 

3.7E~ 

2.0E+OI 

2.0E+OI 

1.9E+OI 
-

1.4E+OI 
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TABLE4A 

CHEMICAL 

Hl&h Esplodftl 

HMX 

PETN 

RDX 

lnorpnlcs 

Almninum 

Alltlmony 

Arsenic 

Barium 

Beryllium 

c.lmlmn (Diet) 

Cbromlumm 
Chromium VI 

Cobalt 

Copper 
-

Mound Plant 
Final (Rev. 4) 

--

GVfor 
TR.-104 

2.70e+03 

7.~1 

- ---·-

--

Construction/Mound Employee· Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR•l04 TR .. lO" m .. t 

l.l0e+04 

2.70e+<l2 2.70e+01 UOe+04 

I.SOe+OI 

6 . .40e+OI 

1.SOe+04 

7.00e+OO 7.~1 1.10e+03 

2.10e+02 

2.10e+OS 

1.10e+03 

-

Inhalation 

GVfor GVfor GVfor 
TR=l04 TR.-=104 TR ... lO" 

6.~5 6.00e+04 6.00e+03 

3.6Se+06 . 3.6Se+OS 3.6Se+04 

5.00e+06 5.00e+05 5.00e+04 

7.50e+OS 7.50e+04 7.50e+03 

------ -

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor 
HI•l. 

3.10e+06 

----- - - --

Ingestion + Inhalation 

GVfor GVfor GVfor 
l'R""l0"4 TR .. Htj TR .. l()-4 

7.00e+01 7.00e+00 7.~1 

- - - -

I 

I 

GVfor 
HI .. I 

I.SOe+04 
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fABLE4A 

CHEMICAL 

::yanide 

:ron 

:-cad 

~ithium 

Mangmese (Diet) 

Men:wy 

:-lickel 

Silver 

!ballium 

Vanadium 

Zinc 

OrgiDics 

1,1,1· Tricbloroetbme 

1,1-Dichloroethane 

1,2-Dichloroethalle 
--

Mound Plant 
Final (Rev. 4) 

-

GVfor 
TR.=I()-4 

-

330e+03 

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

-

Construction/Mound Employee- SoiUSediment Guideline Values: Chemicals {Units= mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR=IO"' TR.=I()-6 HI= I 

4.30e+03 

3.00e+04 

6.40e+01 
- . -

430e+03 

1.10e+03 

l.SOe+03 

6.40e+04 

2.10e+04 

330e+02 330e+Ol 
- -

Inhalation 

GVfor GVfor GVfor GVfor 
TR.=J()-4 TR=IO"' TR=J()-6 HI= I 

3.10e+OS 

1.90e+06 

- - - - -· --

7.80e+OO 

1.70e+03 1.70e+02 1.70e+01 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Inhalation 

GVfor GVfor GVfor 
1R=l()-4 1R=IO"' 1R=l()-6 

- -- - -- ~ 
~ 

1.10e+03 l.IOe+Ol _1_._1_0e+01 
-~- -- -- - ~ 

- -

GVfor 
HI= I 

2.70e+04 

6.40e+OI 

- - -

7.80e+OO 
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TABLE4A 
Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Uniu = mglkg) 

CHEMICAL . GVfor . GVfor 
TR.•.lO"' TR.•IO" 

I ,2-cnns-Dfcflloroedlylcne 

12-Butmone 

2-Heuncme 

2-Methylnlpldhalen 

.f.Merhyi-2-PeutaDooe 

.f.Merhylpllalol 

ACdolle 

•Bcm:ene 

: Benzoic Add 

j BromodlcblDI"OIIIdbllle 
I 

Butyl benzyl pbtbalate 

. Carbon Disulfide 

Carbon Tdnlcbloride 

Cbloroetlllme 

Ouyseae 

Mound Plant 
Final (Rev. 4) 

- -

l.05e+04 l.05e+03 

UOe+03 4.80e+()l 

2.30e+03 2.JOe+()l 

4.10e+04 4.10e+03 

-- -

Ingestion 

GVfor GVfor 
TR.al()"' In• I 

.UOe+OJ 

1.30e+05 

1.70e+04 

l.lOe+Ol 

2.10e+04 

l.05e4:02 

8.50e+05 

4.10e+Ol 4.30e+03 

4.30e+04 

2.10e+04 

2.30e+Ol l.50e+()l 

4.l0e+()l 

Inhalation 

GVfor GVfor GVfor GVfor 
TR.=lft4 TR.=IO" TR.=l04 Jna} 

9.30e+03 

7.00e+02 

2.45~3 4.65e+()l 4.65e+Ol 

2.90e+()l 

2.55~3 2.55e+()l 2.55~1 

l.60e+()l 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

-- -- - - --

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR.=lft4 TR.=IO"' TR.=l04 

2.45t+Ol 3.20e+()l 3.20e+Ol 

l.20e+03 l.20e+()l l.20e+Ol 

- - - -

GVfor 
ID•l 

9.30e+03 

7.00e+02 

2.80e+()l 
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----- ----- - --- - - - -
TABLE4A 

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

CHEMICAL 

leresots 
i Di-n-botylphlbahlle 
I ! Dl-n-«tylphtballlle 

DibromociiiOI'IIIIIdbane 

j Dichloromed!ane 

i Dietbyl benzene, 1,4-

I Ethyl bcmiene 

!Heune 

: lsopbiii'OIIe 

: Mcd!y~ loctlde 

: N-ni1roso-dlpbenylllllllne 
-
Pentacbloropbenot 

---

Phenol 

TelriiCblorodbene 

Tolueue 

Mound Plant 
Final (Rev. 4) 

-
GVfor 
lR=Jo-t 

3..55e+03 

3.95e+04 

3.15e+05 

6.~ 

2..50e+03 

-

Ingestion 

GVfor GVfor GVfor 
lR'"'llt' lRaJ()"' m=t 

2.10e+Gt 

4JOe+03 

3..5Se+Ol 3..55e+OI 4.30e+03 

3.95e+03 3.~ 1.30e+Gt 

2.10e+Gt 

Jj()e+Gt 

3.15e+04 3.15e+03 4.30e+Gt 

6.~ 6.~ 

':uoe+ol 2..50efGI -- -6.40e+03 -

1.30e+05 

2.10e+03 

4.30e+Gt 
-

Inhalation 

GVfor GVfor GVfor GVfor 
lRaJ()-C lR=Jit' lR=llt' In= I 

1.00e+il3 

4.8~1 

9.10e+OI 

- - - ----

- - - -- - - - -

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

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

2.5~ 
- ----

Ingestion + Inhalation 

GVfor GVfor GVfor 
lR=Jo-t lR=Jit' lR=IIt' 

-

--- . - . - -

- -

GVfor 
m=t 

I.OOe+ill 

i 
I I 

4.8~1 I 
9.10e+01 I 

\ 

--

2.5~ 
-
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TABLE4A 

CHEMICAL GVfor 
1R•lct4 

Tn"bromometbane 3.75e+04 

Trichloroethylene 2.70e+04 

TrichloroOuorometbane 

Trichloromelblue 4.90e+04 

Xylene 

bis(2-Eibylhexyl)phthalllle 2.1.5e+04 

PAHt 

Acenaph111ylene 

Anthracene 

Bcmo(a)antbracale 

Benzo(a)pyrene 

Bcmo(b)fluorllllbale 

Benm(g,b.l)pelylene 

Bem.o(k)Ouonutbeae 

Dibem{l,b)antbr-

Mound Plant 
Final (Rev. 4) 

- -

4.10e+02 

4.10e+Ol 

4.10e+02 

4.10e+03 

4.10e+Ol 

--

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

GVfor 
TR•lo-s 

3.7Se+03 

2.70e+03 

4.90e+03 

2.1.5e+03 

4.1~1 

4.10e+OO 

4.1~1 

4.10e+02 

4.10e+OO 

-

Ingestion 

GVfor GVfor 
TR•lQ-4 ID•l 

3.7.5e+02 4.30e+03 

2.70e+02 

6.40e+i>4 

4.90e+02 2.1~3 

4.3~5 

2.1.5e+02 4.3~3 

6.40e+()4 

4.10e+OO 

4.10e-01 

4.10e+OO 

4.10e+Ol 

4.10e-01 

Inhalation 

GVfor GVfor GVfor GVfor 
TR.aJ()-4 TR=lo-s 1R=Ut' ID•l 

s.()()e+()9 8.00e+08 8.00e+07 

2.2~3 2.2~3 2.2.5e+02 

7.3~2 

1..5.5e+03 1..5.5e+02 1..5.5e+OI 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

-- -- - -- -

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR .. lQ-4 TR=lo-t TR=lo-' 

3.7.5e+G4 3.7.5e+03 3.7.5e+02 

~3 1.2.5e+03 1.2.5e+02 

1..5.5e+03 1..5.5e+02 1..5.5e+OI 

- - - -

GVfor 
ID=l 

7.30e+02 
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- ---- --- - - - -- -- - -
TABLE4A 

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

CHEMICAL 

Flu01'11111tene 

lndeno( 1.2J<d)pyrene 

Phenanthrene 

Pyrme 

Pestlddes/PCBJ 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Aroclor 1254 

Aroc:lor 1260 

Bela-BHC 

Dieldriil - · --- -

Endrin Ketone 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR•lo-t 

4.10e+02 

9.00e+02 

9.00e+02 

3.~1 

3.85e+OI 

I.Me+Ol 

·t.85e+Or 

Ingestion · 

GVfor GVfor GVfor 
TR•IO"' TR•lo-t ln•l 

8.50e-+il3 

4.10e-+ill 4.10e+<KI 

6.40e-+il3 

9.00e+01 9.00e+00 

9.00e+01 9.00e+00 J.IOe+Ol 

3.8Se+OO 3.85&41 

4.30e+<KI 

3.8Se+OO 3.85&41 

1.65e+OI 1.6Se+OO 

1.85ef00 . - 1.85eo01 Ulle-+ill 

Inhalation 

OVfor GVfor GVfor GVfor 
TR•lo-t TR.aJ()"' TR.aJ()'4 m-1 

9.00e+07 9.00e+06 9.00e+05· 

.. 

1.~ 1.70e-+il6 1.70e-+il5 

1;90e-+i)6 .. 1.90e+a5 1.90e+a4 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR•lo-t TR=ID"' TR•lo-t 

9.CJOe+92 9.00e+01 9.00e+00 

1.65e+Ol 1.65e+OI 1.6Se+OO 

- ·J.85e+OI - 1.8Se+OO ··· 1.85e-OI 

- -

GVfor 
In• I 

I 

- ---
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TABLE 48 Construction/Mound Employee- SoiVSediment Guideline Values: Radionuclides (Units= pCi/g) 

RADIONUCUDE 

Actinl~227+0 

Americium-241 

Bismuth-207 

Cesium-137+0 

Cobalt-60 

Plutonium-238 

Plutonium-239 

Plutonlum-240 

Radium-226+0 

Strontlum-90+0 

Thorium-228+0 

Thorium-230 

Thorium-232 

Tritium 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
lR=I0-4 

2.65e+02 

5.00e+02 

3.30e+04 

S.SOe+03 

9.00e+03 

S.SOe+02 

5.50e+02 

5 . .SOe+02 

5.50e+02 

3.00e+03 

7.00e+02 

4.45e+03 

5.00e+03 

2.3~ 

- -

Ingestion 

GVfor GVfor GVfor 
lR=I0-5 lR=I0-6 TR=I0-4 

2.6Se+OI 2.65e+OO 1.65e+02 

5.00e+01 5.00e+00 2.10e+04 

3.30e+03 3.30e+02 1.75e+OI 

S.SOe+02 S.SOe+OI 4.6Se+OI 

9.00e+02 9.00e+OI IO.OOe+OO 

S.SOe+OI s.so e+OO S.OOe+06 

5.SOe+OI .s.so e+OO 7.S0et06 

S . .SOe+OI 5.50 e+OO S.OOe+06 

5.SOe+Ol s.so e+OO 1.4Se+OI 

3.00e+OI 3.00e+OO 

7.00 e+OI 7.00e+OO IO.OOe+OI 

4.4Se+02 4.4Se+OI 2.20e+06 

5.00 e+()2 5.00e+OI 4.9Se+06 

2.35 e+05 2.35 e+04 

- - - -

External Inhalation 

GVfor GVfor GVfor GVfor 
TR=I0-5 lR=I0-6 lR=I0-4 lR=I0-5 

1.6Se+OI 1.6Se+OO 2.20e+GS 2.20e+04 

2.10e+G3 2.10e+02 4.4Se+OS 4.45e+04 

1.7Se+OO 1.75e-OI 1.80e+09 1.80e+08 

4.6Se+OO 4.6Se-OI 9.00e+08 9.00e+07 

I.OOe+OO I.OOe-01 2.50e+08 2 . .SOe+07 

S.OO e+OS 5.00e+04 6.SOe+GS 6 . .SOe+04 

7.SOe+OS 7 . .SOe+04 6.00e+0S 6.00e+04 

S.OO e+OS 5.00e+04 6.00e+0S 6.00e+04 

1.4Se+OO 1.4Se-OI 6.00e+06 6.00e+05 

2.45e+08 2.45 e+07 

lO.OOe+OO I.OOe+OO 1.7Se+05 1.75e+04 

2.20 e+05 2.20e+04 IO.OOe+OS 10.00e+04 

4.95 e+05 4.95 e+04 9.00e+05 9.00e+04 

1.80e+ll 1.80i=+IO 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March. 1997 

- - - - -

Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor 
lR•I0-6 lR .. I0-4 lR=I0-5 lR .. J0-6 

2.20e+03 1.00e+02 I.OOe+OI I.OOe+OO 

4.45e+03 4.45e+02 4.9Se+OI 4.95e+OO 

1.80e+G7 1.7Se+OI 1.7Se+OO 1.75e-OI 

9.00~ 4.60e+OI 4.60e+OO 4.6e-OI 

2.SO~ I.OOe+OI I.OOe+OO 1.00 e-01 

6.SOe+03 5.SOe+02 5.SOe+OI .S.SOe+OO 

6.00e+03 5.SOe+02 .S . .SOe+OI 5.SOe+OO 

6.00e+OJ 5.SOe+02 S.SOe+OI 5.50e+OO 

6.00e+04 1.40e+OI 1.40e+OO 1.40 e-01 

2.45~ 3.00e+02 3.00e+OI 3.00e+OO 

1.75 e+03 8.SOe+OI 8.SOe+OO B.SOe-01 

10.00e+03 4.40e+03 4.40e+02 4.40e+OI 

9.00e+OJ 5.00e+03 5.00e+02 .S.OOe+OI 

1.80e+09 2.3~ 2.35 e+05 2.35 e+04 
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- - -- .. -- -·- - - -- -·-

TABLE 4B Construction/Mound Employee- Soil/Sediment Guideline Values: Radionuclides (Units= pCi/g) 

RADIONUCLIDE 

Ul'lllium-233 

Ul'llllum-234 

Ul'llllum-235+0 

Ul'lllium-2li+D 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=I0-4 

3.70e+Ol 

J.75e+Ol 

3.5$e+Ol 

2.70e+03 

Ingestion 

GVfor GVfor GVfor 
TR•IO-S TR .. I0-6 TR=I0-4 

3.70e+02 3.70e+OI 2.7Se+06 

3.75e+02 3.75 e+OI 4.SSe+06 

3.55e+02 3.55e+OI J.6Se+02 

2.70e+02 2.70e+OI 1.15e+03 

External lllbalation 

GVfor GVfor GVfor GVfor 
lR•IO-S lR•I0-6 l'R-to4 . lR•IO-S 

2.75e+OS 2.75et04 ·~ 1.20e+05 

4.55 e+OS 4.55et04 I 

·~ 1.20e+05 

:U5e+OJ ].65ef(JO 1.30e+06 1.30e+05 

1.15 e+02 1.15e+OI 1.40e+06 1.40e+05 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor 
lR•I0-6 

1.20e+04 

1.20e+04 

1.30e+04 

1.40e+04 

- - .. -

Ingestion + External + Inhalation 

GVfor GVfor GVfor 
lR•l0-4 lR•lO-S TR .. I0-6 

3.70e+03 3.70e+02 3.70e+OI 

3.75 e+03 3.75e+02 J.75e+OI 

3.35e+02 3.35 e+OI J.JS e+OO 

I.IOe+Ol 1.10e+02 I.IOe+OI 



-

TABLE4C 

CHEMICAL 

Hlp EKploslves 

HMX 

PETN 

RDX 

lllorpala 

Aluminmn 

Antimony 

Anellic 

Barimn 

Beryllimn 

Caclmimn (Water) 

Chromimnm 

Chromimn VI 

Cobalt 

Copper 

Mound Plant 

Final Rev. 0 

GVfor 
TR=IO""' 

2.6f!-.OI 

6.7f!-.03 

- --

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

Ingestion 

GVfor GVfor GVfor 
TR=to·' TR=IO-'~ In= I 

s.tE-+00 

2.6f!-.02 2.6f!-.03 3.Jf!-.01 

4.1f!-.02 

3.1f!-.02 

7.2E-+OO 

. 6.7f!-.04 6.1f!-.OS s.Jf!-.01 

S.Jf!-.02 

I.OE-+02 

S.JE-01 

- --

GVfor 
TR=IO_. 

l.JE-+00 

Dermal 

GVfor GVfor GVfor GVfor 
TR=to·' TR=IO-'~ In= I TR=IO""' 

UE-+01 

9.SE-+OO 

2.2E-+03 

2.1f!-.OI l.lf!-.02 1.6E-+02 

1.6E-+OJ 

3.2E-+04 

1.6E-+02 

Risk -Based Guideline Values Report 

March, 1997 

--- - -

lnhaJation 

GVfor GVfor GVfor 
TR=to·' TR=IO-'~ In= I 

- - -

lngestion+D',:rmal+lnhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=to·' TR=IO-'~ In= I 

t 

4.1f!-.02 

3.Jf!-.02 

7.JE-+OO 

6.6f!-.03 6.~ 6.6E-OS S.Jf!-.01 

S.Jf!-.02 

I.OE-+02 

S.Jf!-.01 
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-- --
TABLE4C 

CHEMICAL 

Cyanide 

lraa 

Lelld 

Lithium 

Manganese (Wala") 

Maauy 

Ni.Ud 

Sil-

Thallium 

Vlllllldi.um 

Zinc 
-· -

Orpnla 

1,1,1-Trichloroethane 

1,1-Dichloroethane 

1.2-Dichloroethane 

Mound Plant 

Final Rev. 0 

GVfor 
TR.=IO ... 

l.IE-01 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR.=l0"5 TR.=I0-6 HI= I TR.=IO ... 

2.0E..OO 

5.1~1 

3.1~ 

2.0E..OO 

S.IE-01 

7.2~1 .. 

3.1E~I 
-

l.OE~1 

l.IE-02 3.1~3 1.8E~I 

Dermal 

GVfor GVfor GVfor GVfor 
TR.=l0"5 TR.=I0-6 HI= I TR.=IO ... 

8.4E~1 

1.6E~2 

9.SE..OO 

6.3E~2 

1.6E~ 

2.2E~ 

9.SE~3 

3.SE~ 

l.BE-+00 1.8~1 4.5E-+OO 

Risk -Based Guideline Values Report 

March, 1997 

Inhalation 

GVfor GVfor GVfor 
TR.=l0"5 TR.=I0-6 HI= I 

- - .. 

--

2.1E~2 

4.5~1 4.5~2 

-- - -
·• 

Ingestion+ ~ + Inhalation 

GVfor GVfor GVfor GVfor 
TR.=IO ... TR.=Io·' TR=I0-6 HI= I 

2.0E..OO 

t 

S.IE-01 

l.IE-02 

2.0£-+00 

S.IE-01 

7.1E-OI 

3.1E~l 

-

9.SE-+00 

2.9~1 2.9E-02 2.9E-03 
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TABLE4C 

CHEMICAL 

I ,2-tnms-Dichloroethylene 

2-Butaoone 

2-Hexmone 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

4-Methylphenol 

AceloDe 

Balzme 

BcmoicAcid 

Bromodicbloromdhane 

Butyl benzyl plrtbalate 

CarboD Disulfide 

carbon Tetracbloride 

Cblonlethane 

Chrysene 

-

Mound Plant 

Final Rev. 0 

-

GVfor 
TR.=IO"" 

9.9E-01 

4.6E-01 

l.lE-01 

3.9E+OO 

-

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=to·' TR.=IO~ HI= I TR.=IO"" 

2.0E+OO 

6.1E+Ol 

8.2E+OO 

s.JE-01 

I.OE+Ol 

9.9E-02 9.9E-03 4.0E+OO 

4.1E+Ol 

4.6E-02 4.6E-03 2.0E+OO l.SE+OI 

2.0E+OI 

I.OE+OI 

2.2E-02 2.2E-03 7.2E-02 2.6E+OO 

3.9E-OI 3.9E-02 7.3E-01 

- - - -

Dermal 

GVfor GVfor GVfor GVfor 
TR=to·' TR.=lO~ HI= I TR.=IO"" 

1.71!+04 

7.6E+Ol 

8.8E+OO 

S.SE+03 

4.0E-01 4.0E-02 1.4E+OI 

1.71!+04 

l.SE+OO l.SE-01 I.IE+Ol 

1.8E+OO 

2.6E-OI 2.6E-02 1.7E-OI 7.8E+OO 

7.3E-02 7.4E-03 

Risk -Based Guideline Values Report 

March, 1997 

- - - -

Inhalation 

GVfor GVfor GVfor 
TR=to·' TR.=IO~ HI= I 

4.2E+02 

3.4E+OI 

1.4E+OO B.OE-03 

4.2E+OO 

7.8E-OI 7.8E-02 

4.2E+03 

- - -

. 

Ingestion+ ~ + Inhalation 

GVfor GVfor GVfor GVfor 
TR.=IO"" TR=to·' TR.=IO~ HI= I 

S.3E+Ol 

t 

6.SE+OO 

4.8E-01 

I.OE+Ol 

1.S~l 7.SE-02 7.SE-03 

4.0E+Ol 

4.SE-OI 4.SE-02 4.SE-03 2.0E+OO 

I.IE+OO 

2.0E-01 2.0E-02 2.0E-03 S.IE-02 

6.3E-01 6.3E-02 6.3E~3 

74 
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- - -
TABLE4C 

CHEMICAL 

Cresols 

Di-n-butyl phthalate 

Di+oetylphthalate 

Dibromoc:hloromethane 

Didlloromethane 

Diethyl benzene, 1,4-

Ethyl bem.eDe 

Hexme 

bopharone 

Methyl iodide 

.. N-aitrosO-dipbenylamine 

Pentadlloropheno1 

Pbenot 

Telnlchloroe!hc:ne 

Toluene 

Mound Plant 

Final Rev. 0 

-

GVfor 
TR=to-' 

3.4~1 

3.8E-I()O 

3.0E-1()1 

S.8B-I()O 

2.4~1 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=IO..s TR=l04 ID=l TR=IO_. 

I.OE-1()1 

l.OE-1()0 

3.4E-02 3.4~3 l.OE-1()0 2.7E-1()1 

3.8~1 3.8E-02 6.1E-I()O 2.6E-1()2 

I.OE-1()1 

6.1E-I()O 

3.0E-I()O 3.0~1 l.OE-1()1 2.1E-1()3 

S.8~1 -S,8E-02 - - -- S.6E-+01-

2.4E-02 2.4E-03 3.1E-I()O 4.4E-02 

6.1E-1()1 

I.OE-1()0 

l.OE-1()1 

Dermal Inhalation 

GVfor GVfor GVfor GVfor GVfor GVfor 
TR=to·' TR=l04 ID=l TR=IO_. TR=to·' TR=l04 

6.8E-I()O 

2.7E-I()O 2.7E-01 1.6E-1()2 

2.6E-1()1 2.6E-I()O 4.2E-1()2 

7.S~1 

2.1B-1()2 2.1E-1()1 1.4E-1()3 

·-

- S.6B-I()O_ s.~1_ --- - - - - -

4.4~3 4.4~ t.IE-01 

3.4E-1()3 

1.3~1 

1.7E-I()O 

Risk -Based Guideline Values Report 

March, 1997 

- . 

GVfor 
ID=l 

t.JE-1()3 

4.2E-1()2 

8.4E-1()1 

-

-- -~ 

1.7E-1()2 

- - - -

Ingestion + ~ + Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=to·' TR=l04 ID=l 

4.1E-I()O 

' 
3.4~1 3.4E-02 3.4~3 l.OE-1()0 

3.8E-I()O 3.8~1 3.8~2 .6.0E-I()O 

6.9~1 

S.7E-I()O 

3.0E-1()1 3.0E-I()O 3.0~1 l.OE-1()1 

-

S.3E-1()1 s.3E-01 S.3E-02 
--

4.4E-02 4.4E-03 4.4~ I.IE-01 

6.0E-1()1 

1.2E-01 

t.SE-1()0 

15 



-

TABLE4C 

CHEMICAL 

TnllromometbaDe 

Tric:hloroethylene 

Tricblorofluoromdlume 

Tric:hlarometblllle 

Xylene 

~-Ethylhexyl)phthalate 

PAIIJ 

heuaphthylene 

Anllnl:cne 

Beum(a)llntbr111:ale 

Beum(a)pyrale 

Beum(b)tluonmthene 

Beazo(g,h.i)paylene 

BemJo(k)fluonmthene 

Dibem( a,h)antbracene 

-

Mound Plant 

Final Rev. 0 

-

GVfor 
TR=l~ 

3.61HOO 

2.6E+OO 

4.7E+OO 

2.0E+OO 

3.9&02 

3.9E-03 

3.9E-02 

3.9E-01 

3.9E-03 

-

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=to·' TR=I0-6 Ill= I TR=I0-4 

3.6E-OI 3.6&02 2.0E+OO 4.3E+Ol 

2.6E-OI 2.6&02 3.SE+OO 

3.1E+ill 

4.78-01 4.7B-02 I.OE+OO 1.6E+il2 

2.0E+Ol 

2.0E-OI 2.0&02 2.0E+OO 3.1E+OO 

3.1E+ill 

3.9E-03 3.9E-04 7.4E-03 

3.9E-04 3.9E-OS 4.4E-04 

3.9E-03 3.9E-04 4.3E-03 

3.9E-02 3.9E-03 2.0E-01 

3.9E-04 3.9E-OS 1.6E-04 

- - - -

Dermal 

GVfor GVfor GVfor GVfor 
TR=to·' TR=I0-6 Ill= I TR=I0-4 

4.3E+ill 4.3E+OO 2.4E+Ol 

3.SE-OI 3.SE-02 6.9E+ill 

I.IE+il2 

1.6E+ill 1.6Et00 3.SE+ill S.IE+OO 

3.1E-OI 3.1E-02 6.2B-OI 

4.2E+ill 

7.4E-04 7.4E-OS 

4.4E-OS 4.4E-06 

4.3E-04 4.3E-OS 

2.0E-02 2.0E-03 

1.6E-OS 1.6E-06 

Risk -Based Guideline Values Report 

March, 1997 

-- - -

Inhalation 

GVfor GVfor GVfor 
TR=to·' TR=I0-6 Ill= I 

6.9E+OO 6.9E-OI 

2.9E+Ol 

S.IE-01 S.IE-02 

- - -

Ingestion + ~ + Inhalation 

GVfor GVfor GVfor GVfor 
TR=I0-4 TR=to·' TR=I0-6 Ill= I 

3.6E+OO 3.6E-OI 3.6&02 2.0E+OO 

I.SE+OO I.SE-01 I.SE-02 

) 
2.2E+ill 

l.4E+OO 2.4E-01 2.4E-02 9.9E-01 

1.2E+OO 1.2E-OI 1.2E-02 4.78-01 

1.8E+ill 

6.3E-03 6.3E-04 6.3E-OS 

3.9E-04 3.9E-OS 3.9E-06 

3.9E-03 3.9E-04 3.9E-OS 

1.3E-OI 1.3E-02 UE-03 

I.SE-04 I.SE-OS I.SE-06 

76 
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-------------------

TABLE4C 

CHEMICAL 

FIIJIII:IIIIIheoe 

IDdelno(l ,l).c:d)pyrale 

PbalanthraJe 

Pysse 

Mound Plant 

Final Rev. 0 

GVfor 
TR=IO"" 

3.9£.02 

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

Ingestion 

GVfor GVfor GVfor GVfor 
TR=tr TR=I«r' m=t TR=tcr 

4.1E-+OO 

3.9£.03 3.9E-04 2.3£.03 

3.1)!.-+00 

Denna1 

GVfor GVfor GVfor GVfor 
TR=to·' TR=t<r m=t TR=IO~ 

4.2£.01 

2.3E-04 2.3£.05 

2.9E-+OO 

Risk -Based Guideline Values Report 

March, 1997 

lnbaJation 

GVfor GVfor GVfor 
TR=to·' TR=IO-' m=l 

Ingestion + ~ + lnbaJation 

GVfor GVfor GVfor GVfor 
TR=tO-' TR==ro-s TR.=l0-(1 m=r 

3.8£.01 

2.2£.03 2.2E-04 2.2£.05 

' 
t.SE-+00 
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TABLE4C 
Construction/Mound Employee- Groundwater Guideline Values: Chemicals (Units= mgiL) 

CHEMICAL GVfor 
TR=IO"" 

Pettlddes/PCBs 

4,4'-DDE 8.4E-02 

4,4'-DDT 8.4E-02 

Aroclor I 248 3.~3 

Aroclor llS4 

Aroclor 1260 3.~3 

Beta-BHC 1.6E-02 

Diddrin 1.8E-{)3 

Endrin Ketone 
--- -- -

Mound Plant 

Final Rev. 0 

Ingestion 

GVfor GVfor GVfor GVfor 
TR=to·5 TR=I0-6 In= I TR=IO"" 

8.48-03 8.4&04 2.9E-02 

8.48-03 8.4&04 S.IE-02 t.lE-02 

3.7E-04 3.~S 

2.0E-{)3 

3.7E-04 J.~s 

1.6E-{)3 1.6&04 

1.8&04 1.8E-{)S S.IE-{)3 6.0B-03 

-- --- ---

Dennal 

GVfor GVfor GVfor GVfor 
TR=to·5 TR=I0-6 In= I TR=IO"" 

2.98-03 2.9&04 

1.28-03 1.2&04 t.SE-{)3 

6.08-04 6.0B-OS 3.4E-{)3 

Risk -Based Guideline Values Report 

March, 1997 

- - --

Inhalation 

GVfor GVfor GVfor 
TR=to·5 TR=I0-6 In= I 

- --

Ingestion + Deima.l + Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO"" TR=to·5 TR=I0-6 In= I 

2.28-02 2.28-03 2.2&04 

t.IE-{)2 t.tl}..o3 I.IE-04 I.SE-{)3 

1.4E-{)3 1.4&04 1.4E-OS 2.tE-{)3 : 
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Mound Plant 
Final (Rev. 4) 

TABLE4D 

THIS PAGE INTENTIONALL V LEFT BLANK 

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

/ 

( 
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------------------­TABLE4D 

Construction/Mound Emplo, ee - Groundwater Guideline Values: Radionuclides (Units = pCi/L) 

RADIONUCLIDE 

Actinium-227 +D 

Americium-241 

Bismuth-207 

Ceslum-137 +D 

Cobalt-SO 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Radium-226+D 

Strontium-90+D 

Thorium-228+D 

Thorium-230 

Thorium-232 

Tritium 

Uranium-233 

Uranium-234 

Uranium-235+D 

Uranium-238+D 

Mound Plant 
Final (Rev. 4) 

ln~estion 

GVforTA= GVforTA= GVforTA= 

1.00E-04 1.00E-05 1.00E-06 

1.3E+02 1.3E+01 1.3E+00 

2.4E+02 2.4E+01 2.4E+00 

1.6E+04 1.6E+03 1.6E+02 

2.5E+03 2.5E+02 2.5E+01 

4.2E+03 4.2E+02 4.2E+01 

2.7E+02 2.7E+01 2.7E+00 

2.5E+02 2.5E+01 2.5E+00 

2.5E+02 2.5E+01 2.5E+00 

2.7E+02 2.7E+01 2.7E+00 

1.4E+03 1.4E+02 1.4E+01 

3.5E+02 3.5E+01 3.5E+00 

2.1E+03 2.1E+02 2.1E+01 

2.4E+03 2.4E+02 2.4E+01 

1.1E+06 1.1E+05 1.1E+04 

1.8E+03 1.8E+02 1.8E+01 

1.8E+03 1.8E+02 1.8E+01 

1.7E+03 1.7E+02 1.7E+01 

1.3E+03 1.3E+02 1.3E+01 

lnahalation Dermal 

GVforTR= GVforTA= GVforTR= GVforTR= GVforTR= 

1.00E-04 1.00E-05 1.00E-06 1.00E-04 1.00E-05 

1.2E+08 1.2E+07 1.2E+06 2.3E+08 2.3E+07 

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

lnaestion + Inhalation + Dermal 

GVforTA= GVforTR= GVforTR= GV forTR= 

1.00E-06 1.00E-04 1.00E-05 1.00E-06 

2.3E+06 1.1 E+06 1.1E+05 1.1 E+04 

79 



- -

TABLE SA 

CIIEMICAl 

lllgh E1ploslves 

liM X 

PETN 

RDX 

Inorganic• - - -

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Diet) 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO ... 

S.2E+Ol 

- - - -

l.lE+02 

- - - - - - - - - - -

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

Ingestion 

GVfor GVfor GVfor 
TR=Io-s TR=I0-6 HI= I 

I.OE+OS 

S.2E+02 S.2E+OI 6.1E+Ol 

-

8.2E+02 

6.1E+02 

1.4E+OS 

l.lE+OI l.lE+OO I.OE+04 

2.0E+Ol 

2.0E+06 

I.OE+04 

Inhalation 

GVfor GVfor GVfor 
TR=IO ... TR=Io-s TR=I0-6 

--

---

1.2E+OS 1.2E+04 1.2E+Ol 

7.lE+OS 7.lE+04 7.lE+Ol 

I.OE+06 I.OE+OS I.OE+04 

J.SE+OS I.SE+04 J.SE+Ol 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor GVfor 
Hl=l TR=IO ... 

--

l.IE+06 

l.lE+02 

.. 

- - - -

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR=Io-s TR=I0-6 - 111=1 

-

-

1.4E+OS 

l.lE+OI UE+OO 

---
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TABLE SA 

CIIEMICAL 

Cyanide 

Iron 

lead 

l.ilhium 

Manganese (DiCI) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Ore• ales 

1,1,1-Trichloroclhane 

1,1-Dichloroc:lhane 

1,2-Dichloroelhane 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO_. 

6.JE+O) 

-

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

Ingestion 

GVfor GVfor GV for 
TR=JO·' TR=I04 HI= I 

4.1E+04 

2.9E+OS 

6.1E+02 

4.1E+04 

I.OE+04 

1.4E+04 

6.1E+OS 

2.0E+OS 

6.lE+02 6.JE+OI 
----

- - -- -

Inhalation 

GVfor GVfor GVfor 
TR=I0·4 TR=IO·' TR=I04 

l.4E+02 l.4E+OI HE+OO 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

- - - -

GVfor GVfor 
Bl=l TR=IO_. 

).IE+OS 

1.9E+06 

7.8E+OO 

l.2E+02 

- - -

Ingestion+ Inhalation 

GVfor GV for GV for 
TR=IO·' TR=I04 HI= I 

UE+OS 

6.1E+02 

7.8E+OO 

l.2E+OI l.2E+OO 

82 
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- -

TABLE SA 

CUEMICAL. 

1,2-lrans-Dichloroethylcnc 

2-Bulanone 

2-llcxanone 

2-Mcrhylnaphlhalcne 

4-Mclhyi-2-Pcnranone 
. 

4-Mclhylph~ol 

Acclone 

Benzene 

Benzoic Acid 

Bromodichloromclhane 

Butyl benzyl phrhalale 

Carbon Disulfide 

Carbon Tclrachloride 

Chloroelhane 

Chrysene 

Mound Plant 
Final (Rev. 4) 

- - -

GVfor GVfor 
TR=IO_. TR=IO·' 

·-

2.0E+04 2.0E+Ol 

9.2E+Ol 9.2E-+02 

4.4E+Gl 4.4E+02 

7.8E+04 7.8E+Ol 

- - - - .... - - - - -• •• f 

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

Ingestion 

GVfor GVfor 
TR=IO_. Hl=l 

4.1E+04 

1.2E+06 

1.6E+OS-

I.OE+04 

2.0E+OS 

2.0E+02 

8.2E+06 

9.2E+OI 4.1E+04 

4.1E+OS 

2.0E+OS 

4.4E+OI 1.4E+Ol 

7.8E+G2 

Inhalation 

GVfor GV for GV for 
TR=J0·4 TR=IO·' TR=IO_. 

---

4.9E+02 9.JE+OI 9.lE+OO 

S.IE+02 HE+OI S.IE+OO 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor GVfor 
Hl=l TR=IO_. 

9.JE+Gl 

7.0E+02 

-· 

4.9E+02 

2.9Et02 

4.6E+02 

1.6E+02 

- - - -

Ingestion+ Inhalation 

GVfor GVfor GV for 
TR=IO·' TR=IO .. 111=1 

9.JE+OJ 

7.0E+02 

---· -

8.9E+OI 8.9E+OO 

2.8E+02 

4.6E+OI 4.6E+OO 
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TABLE SA 

CHEMICAL 

Crcsols 

Oi-n-butyiJ1hthalate 

01-n-octyiJihthalate 

Oibromochloromelhanc 

Oichloromcthane 

Diethyl benzene, 1,4-

Ethyl benzene 

llcxane 

lsophorone 

Methyl iodide 

N-nitruso-diJ1hcnylwninc 

PentachloroJ1henol 

Phenol 

Tetrachlorocthcnc 

Toluene 

Mound Plant 
Final (Rev. 4) 

- -

GVfor GVfor 
TR=IO_. TR=IO·' 

6.8E+OJ 6.8E+02 

7.6E+04 7.6E+OJ 

6.0Et0$ 6.0E+04 

1.2l:tOS 1.2Et04 

UE+OJ 4.8E+02 

- - -

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

Ingestion 

GVfor GVfor 
TR=IO .. Hl=l 

2.0E+O$ 

4.1E+04 

6.8E+OI 4.1E+04 

7.6E+02 1.2E+O$ 

2.0E+O$ 

1.2E+O$ 

6.0EtOJ 4.1Et0$ 

1.2EtOJ 

UE+OI 6.1E+04 

1.2E+06 

2.0E+04 

4.1E+OS 

- - -

Inhalation 

GVfor GVfor GVfor 
TR=IO_. TR=IO·' TR=I0-6 

Risk-Based Cleanup Guideline Values Report -Appendix B 
March, 1997 

- - - -

GVfor GVfor 
Hl=l TR=IO_. 

I.OE+OJ 

UE-01 

9.1E+OI 

2.SE+02 

- - -

Ingestion + Inhalation 

GVfor GV for GV for 
TR=JO·' TR=IO .. Ill= I 

I 
I 
I 

I 
I 

I 
I.OE+OJ 

4.8E-OI 

9.1Et01 

' 

2.$Et02 
. -- - -- -
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- - - -

TABLE SA 

CIIEMICAL. GVfor 
TR=IO-t 

Tribromomclhane 7.21':+04 

Trichloroelhylcnc S.2E+04 

TrichloroRuoromclhanc 

T richloromclhanc 9.4E+04 

-Xylene - -

bis(2,!;1b)'lhcx)1lphlhalalc 4.1E+04 

PAlls 

Accnaphlhylcne 

Anlhraccnc 

Ocnzo(a)anlhraccnc 

Ocnzo(a)pyrcnc 

Ocnzo(b)Ruoranlhcnc 

Rcnzo(g.h,i)pcrylcnc 

Bcnzo(k)Ruoranlh•'flc 

Dibcnz( a.h )anlhraccnc 

Mound Plant 
Final (Rev. 4) 

7.8E+02 

7.8E+OI 

7.8E+02 

7.8E+Ol 

7.8E+OI 

-

GVfor 
TR=IO·' 

7.2E+Ol 

S.2E+Ol 

9.4E+Ol 

4.1E+Ol 

7.8E+OI 

7.8E+OO 

7.8E+OI 

7.8E+02 

7.8E+OO 

- - - - - - - - - -•.· 

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

Ingestion 

GV for GVfor 
TR=IO .. Hl=l 

7.2E+02 4.1E+04 

S.2E+02 

6.1E+OS 

9.4E+02 2.0E+04 

4.1E+06 

4.1E+02 4.1E+04 

6.1E+OS 

7.8E+OO 

7.8E-01 

7.8E+OO 

7.8E+OI 

7.8E.OI 

Inhalation 

GV for GVfor GVfor 
TR=IO ... TR=tO·' TR=IO .. 

1.6F.+09 1.6F.+08 1.6E+07 

4.4E+02 4.4E+02 4.SE+OI 

l.IE+Ol l.IE+OI l.IE+OO 

------ ---

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor GVfor 
Hl=l TR=IO ... 

7.2E+04 

4.4E+02 

7.lE+02 

l.IE+02 

- -- . --

---

- - - -

Ingestion + Inhalation 

GVfor GV for GVfor 
TR=tO·' TR=JO·' 111=1 

7.2E+Ol 7.2E+02 

4.1E+02 4.1E+OI 
. 

7.)1':+02 

l.IE+OI l.IE+OO 

- -- -- --

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

I 

Ingestion 
~ 

Inhalation Ingestion + Inhalation 

CHEMICAL GV ror GVror ovror ovror ovror GV ror GVror ovror ovror ovror ovror GV ror 
TR=I0-4 TR=IO·' TR=IO .. Hl=l TR=I0-4 TR=JO·' TR=IO .. Hl=l TR=I0-4 TR=IO·' TR=IO .. Ul=l 

Fluoranthene 1.2E+04 

lndeno( 1,2,1-cd)pyrene 7.8E+02 7.1E+OI 7.1E+OO 

Phenanthrene j 

Pyrenc 6.1E+04 

Pesllcldes/PCBs 

4,4'-DOE t.7E+Ol 1.7E+02 1.7E+OJ 

4,4'-001" 1.7E+Ol 1.7E+02 1.7E+OI I.OE+Ol J.IE+07 I.IE+06 I.IE+OS 1.7E+Ol 1.7E+02 1.7E+OI 

Aroc:lor 1241 7.4E+OI 7.4E+OO 7.4E-OI 

Aroclor 1254 4.1E+OI I 

Aroc:lor 1260 7.4E+Ot 7.4E+OO 7.4E-OJ 
' 

Bcta-BIIC l.2E+02 l.2E+OI l.2E+OO l.4E+06 l.4E+OS l.4E+04 l.2E+02 l.2E+OI l.2E+OO 

Dieldrin l.6E+OI l6E+OO l6E-OI I.OE+02 l.IE+OS lBE+04 l.IE+Ol l.6E+OI l.6E+OO l.6E..OI 

Endrin Ketone 

.. 

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

TABLESB 

RADIONUCLIDE 

Actinium-227+0 

Amcrlclum-241 

Dismuth-207 

Ccsium-137+0 

Cobalt-60 

Plutonlum-238 

Plutonlum-239 

Plutonium-240 

Radium-226+0 

Strontium-90+0 

Thorlum-2211+0 

Thorlum-230 

Thorlum-232 

Tritium 

Mound Plant 
Final (Rev. 4) 

-

GVfor 
TR=I0-4 

S.IE-tm 

9.8E-tm 

6.3E+04 

I.OE+04 

1.7E+04 

I.IE+03 
-

I.OE+03 

I.OE+03 

I.IE+03 

S.7E+03 

1.4E+03 

11.5E+03 

9.8E+03 

4.5E+06 

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

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

Ingestion 

GVfor GVfor GVfor 
TR=JO·' TR=IO_. TR=I0-4 

S.IE+OI S.IE+OO UE+02 

9.8E+OI 9.8E+OO 1.9E+04 

6.3E+03 6.3E-tm 1.6E+OI 

I.OE+03 I.OE+02 4.2E+OI 

1.7E+Ol 1.7E-tm 9.0E+OO 

I.IE-tm I.IE+OI 4.5E+06 

I.OE+02 - I.OE+OI 7.0E+06 

J.OE+OJ I.OE+OI 4.7E+06 

I.IE+OJ I.IE·Hll I.JE+OI 

S.7E+OJ 5.7E+OI 

1.4E+OJ 1.4E+OI UE+OI 

11.5E+OJ 8.5E+OI 2.0E+06 

9.BE+OJ 9.8E+OI 4.4E+06 

4.5E+05 4.5E+04 

External Inhalation 

GVfor GVfor GVfor GVfor 
TR=JO·' TR=I04 TR=J0-4 TR=JO·' 

UE+OI I.SE+OO 4.4E+04 4.4E+03 

1.9E+03 1.9E+02 8.9E+04 8.9E+03 

1.6E+OO 1.6E-OI 3.6E+OB 3.6E+07 

4.2E+OO 4.2E-OI I.BE+OB I.BE+07 

9.0E-OI 9.0E-02 5.0E+07 5.0E+06 

4.5E+05 4.5E+04 1.3E+OS - UE+04 -

7,0E+OS -7.0E+04 - 1.2E+05 --

4.71!+05 4.7E+04 1.2E+05 

1.3E+OO I.JE-01 1.2E+06 

4.9E+07 

I.BE+OO II.BE-01 3.5E+04 

UB+OS 2.0E+04 2.01!+05 

4.41!+05 4.4E+04 I.BE+05 

3.61':+10 
------

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

1.2E+04 

1.2E+04 

1.2E+05 

4.9E+06 

3.SE+03 

J.OE+04 

1.8£+04 

3.6B+09 

Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor 
TR=I04 TR=J0-4 TR=JO·' TR=J0-6. 

4.4E+02 l.tE+02 I.IE+OI I.IE+OO 

8.9E+02 9.2E+02 9.2E+OI 9.2E+OO 

3.6E+06 1.6E+OI 1.6E+OO 1.6E-OI 

I.BE+06 4.2E+Ot 4.2E+OO 4.2E-OI 

~.OE+OS 9.0E+OO 9.0E-OI 9.0E-02 

1.3E+03 -UE+03 - I.IE+02. I.IE+ol 

1.2E+03 I.OE+03 I.OE+02 I.OE+OI 

1.2E+03 I.OE+03 I.OE+02 I.OE+OI 

1.2E+04 1.3E+OI I.JE+OO I.JE-01 

4.9E+05 S.7E+03 5.7E+02 5.7E+OI 

l.5E+02 1.3E+OI 8.3E+OO 8.3E-OI 

2.0E+03 I.IE+03 B.IE+02 B.IE+OI 

I.BE+03 9.2E+03 9.2E+02 9.2E+OI 

3.6E+08 4.5E+06 4.5E+05 4.5E+04 

! 
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TABLE 58 

RADIONUCUDE 

Unnium-211 

Uranium-214 

Unnium-2JS+D 

Uranium-218+0 

Mound Plant 
Final (Rev. 4) 

- -

QVfor 
TR=J0-4 

7.11H01 

7.2Et01 

6.8E+01 

S.2E+Ol 

-

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

Ingestion 

QVfor QVfor QVfor 

TR=JO·' TR=IO .. TR=J0-4 

7.1E+02 7.1E+OI BE+06 

7.2E+02 7.2Et01 4.1Et06 

6.8Et02 6.8E+OI l.1Et02 

S.2E+02 S.2Et01 1.7E+Ol 

- - - - -

External Inhalation 

QVfor QVfor QVfor QV for 
TR=JO·' TR=IO .. TR=I0-4 TR=JO·' 

2.SE+OS 2.SE+04 2.4E+OS 2.4E+04 

4.1EtOS 4.1E+04 2.4E+OS 2.4Et04 

l.1Et01 l.lEtOO 2.6EtOS 2.6JH04 

1.7E+02 1.7E+OI 2.8E+OS 2.8E+04 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

Ingestion + External + Inhalation 

QVfor QV for QVfor QVfor 
TR=IO"' TR=JO·• TR=JO·' TR=IO .. 

2.4E+01 6.9E+01 6.9E+02 6.9Et01 

2.4E+01 7.0E+01 7.0Et02 7.0Et01 

2.6E+Ol l.IE+02 l. IF. tO I ).If:. tOO 

2.8E+Ol l.lE+Ol 1.11.0+02 l.lE+OI 

- - - - - -
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-------------
TABLESC 

Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

High Explosives 

HMX 

PETN 

RDX 

lnorganic:s 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (Water) 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

Mound Plant 
Final (Rev. 4) 

-

(Units mg/L) 

Ingestion 

GV for TR=I0-4 GV for TR=to·' GV for TR=I0-6 GV for HI= I 

2.6E-OI 2.6E-02 2.6E-03 

6.7E-03 6.7E-04 6.7E-05 

. 

I 

5.1E+OO 

3.1 E-01 

4.1E-02 

J.IE-02 

7.2E+OO 

S.IE-01 

S.IE-02 

I.OE+02 

S.IE-01 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

---- - -
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TABLE5C 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Cyanide 

Iron 

Lead 

Lithium 

Manganese (Water) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Organics 

1,1,1-Trichloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

Mound Plant 
Final (Rev. 4) 

(Units mg/L) 

Ingestion 

GV for TR=IO_. GV for TR=IO·' GV for TR=I0-6 GV for HI= I 

• 

J.IE-01 J.IE-02 J.IE-03 

2.0E+OO 

S.IE-01 

J.IE-02 

2.0E+OO 

S.IE-01 

7.2E-OI 

J.IE+OI 

I.OE+OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 
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---- - ---- ..,. - - - - ---'::; 

TABLE5C 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

1,2-trans-Dichloroethylene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

4-Methyl-2-Pentanone 

4-Methylphenol 

Acetone 

Benzene 

Benzoic Acid 

Bromodichloromethane 

Butyl benzyl phthalate 

Carbon Disulfide 

Carbon Tetrachloride 

Chloroethane 

Chrysene 

Mound Plant 
Final (Rev. 4) 

(Units mg/L) 

Ingestion 

GV for TR=IO_. GV forTR=I0-5 

. 

I 

9.9E-OI 9.9E-02 
--- - --

4.6E-OI 4.6E-02 

2.2E-OI 2.2E-02 

3.9E+OO 3.9E-OI 

GV for TR=J0-6 GV for HI= I 

9.9E-03 

4.6E-03 

2.2E-03 

3.9E-02 

2.0E+OO 

6.1E+OI 

' 

8.2E+OO 

S.IE-01 

I.OE+OI 

.. -

4.1E+02 

2.0E+OO 

2.0E+OI 

I.OE+OI 

7.2E-02 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

-- -
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TABLESC 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Cresols 

Di-n-butyl phthalate · 

Di-n-octylphthalate 

Dibromochloromethane 

Dichloromethane 

Diethyl benzene, I ,4-

Ethyl benzene 

Hexane 

lsophorone 

Methyl iodide 

I 

N-nitroso-diphenylamine 

Pentachlorophenol 
I 

Phenol 

Tetrachloroethene 

Toluene 
--

Mound Plant 
Final (Rev. 4) 

(Units mg/L) 

Ingestion 

GV for TR=IO~ GV forTR=to·' GV forTR=I0-6 GV for HI= I 

. 

3.4E-OI 3.4E-OO 3.4E-03 

3.8E+OO J.SE-01 3.8E-02 

J.OE+OI J.OE+OO J.OE-01 

5.8E+OO S.SE-01 S.SE-02 

2.4E-OI 2.4E-02 2.4E-03 

I.OE+OI 

2.0E+OO 

2.0E+OO 

6.1E+OO 

I.OE+OI 

6.1E+OO 

2.0E+OI 

J.IE+OO 

6.1E+OI 

I.OE+OO 

2.0E+OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

-------------
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-- - - - - - - - - - - - - - - -
TADLESC ' 

CommerciaUOffice Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Tribromomethane 

Trichloroethylene 

Trichloronuoromethane 

Trichloromethane 

Xylene 

bis(2-Ethylhexyl)phthalate 

PAlls 

• Acenaphthylene 
--

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

I Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 

Mound Plant 
Final (Rev. 4) 

-

(Units mg/L) 

Ingestion 

GV forTR=IO_. GV for TR=JO·J 

3.6E+OO 3.6E-Ol 

2.6E+OO 2.6E-OI 

4.7E+OO 4.7E-Ol 

2.0E+OO 2.0E-Ol 

-- -- --

3.9E-02 3.9E-03 

3.9E-03 3.9E-04 

3.9E-02 3.9E-03 

3.9E-OI 3.9E-02 

3.9E-03 3.9E-04 

GV for TR=I0-6 GV forHI=I 

3.6E-02 2.0E+OO 

2.6E-02 

3.1E+OI 

4.7E-02 l.OE+OO 

2.0E+02 

2.0E-02 2.0E+OO 
' . 

3.1E+OI 

3.9E-04 

3.9E-05 

3.9E-04 

3.9E-03 

3.9E-05 
----

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 
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TABLESC 
Commercial/Office Worker- Groundwater Guideline Values: Chemicals 

CHEMICAL 

Fluoranthene 

lndeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

Pestlcldes/PCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Beta-BHC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Final (Rev. 4) 

(Units mg/L) 

Ingestion 
.. 

GV forTR=IO~ GV for TR=IO·' 

3.9E-02 3.9E-03 

8.4E-02 8.4E-03 

8.4E-02 8.4E-03 

3.7E-03 3.7E-04 

3.7E-03 3.7E-04 

1.6E-02 1.6E-03 

I.SE-03 I.SE-04 

GV for TR=I0-6 GV forHI=I 

3.9E-04 

8.4E-04 

8.4E-04 

3.7E-05 

3.7E-05 

1.6E-04 

I.SE-05 

4.1E+OO 

3.1E+OO 

5.1E-02 

2.0E-03 

• 

5.1E-03 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March,l997 
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TABLESD 
Commercial/Office Worker- Groundwater 

Guideline Values: Radionuclides (Units= pCi/L) 

RADIONUCLIDE 

Actinium-227+0 

Americium-241 

Bismuth-207 

_ .Cesium-137+0. 

-Cobalt-60 -- - -

Plutonium-238 

Plutonium-239 

Plutonium-240 

Radium-226+0 

Strontium-90+0 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=IO_. 

2.6E+OI 

4.9E+OI 

3.2E+03 

_ 5.1E+02 

-8.5E+02 -

5.4E+OI 

5.1E+OI 

5.1E+OI 

5.4E+OI 

2.9E+02 

Ingestion 

GVfor 
TR=tO·' 

2.6E+OO 

4.9E+OO 

3.2E+02 

5.1E+OI - -

- 8.5E+OI - - -

5.4E+OO 

5.1E+OO 

5.1E+OO 

5.4E+OO 

2.9E+OI 

GVfor 
TR=J0-6 

2.6E-OI 

4.9E-OI · 

3.2E+OI 

5.1 F;+OO ~ 

8.5E+OO 

5.4E-OI 

5.1E-OI 

5.1E-OI 

5.4E-01 

2.9E+OO 
----

Risk-Based Cleanup Guideline Values Report· Appendix B 
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TABLE SO 
Commercial/Office Worker- Groundwater 

Guideline Values: Radionuclides (Units= pCi/L) 

RADIONUCLIDE 

Thorium-228+0 

Thorium-230 

Thorium-232 

Tritium 

Uranium-233 

Uranium-234 

Uranium-235+0 

Uranium-238+0 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=lO_. 

6.9E+OI 

4.3E+02 

4.9E+02 

2.2E+OS 

3.6E+02 

3.6E+02 

3.4E+02 

2.6E+02 

Ingestion 

GVfor 
TR=JO·S 

6.9E+OO 

4.3E+OI 

4.9E+OI 

2.2E+04 

3.6E+OI 

3.6E+OI 

3.4E+OI 

2.6E+OI 

GVfor 
TR=J0-6 

6.9E-OI 

4.3E+OO 

4.9E+OO 

2.2E+03 

3.6E+OO 

3.6E+OO 

3.4E+OO 

2.6E+OO 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 
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TABLE6A 

CI·IEMICAL 

lllgh E1ploslves 

liM X 

PEllf 

RDX 

loorganln 

Aluminum 

1\niimony 
I 

Arsenic 

Barium 

Beryllium 

Cadmium (Oicl) 

Chromium Ill 

Chromium VI 

Coball 

Coppo:r 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=IO~ 

1.4E+04 

-

l.SE+02 

.. .. .. - - .. - .. - - - - - -

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

Ingestion 

GVfor GVfor GV for HI= I 
TR=ro·' TR=J0-6 · 

I.IE+04 

1.4E+Ol 1.4E+02 6.4E+02 

-- - -- - -- 8:SE+OI 

6.4E+OI 

UE+04 

J.SE+OI l.SE+OO I.IE+Ol 

2.1E+02 

l.IE+OS 

I.IE+Ol 

Inhalation 

GVfor GVfor GVfor 
TR=ro·• TR=JO·' TR=J0-6 

- - - -- -

l.IE+06 l.IE+OS J.IE+04 

I.BE+07 I.BE+06 I.BE+OS 

2.SE+07 2.SE+06 l.SE+OS 

J.7E+06 J.7E+OS l.7E+04 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Inhalation 

GVforJn=l GV for GV for GVfor 
TR=IO~ TR=ro·' TR=I0-6 

• 
-. . - - --

l.IE+06 

J.SE+02 l.SE+OI l.SE+OO 

-

GV for HI= I 

--

i 

UE+04 

97 



TABLE6A 

CHEMICAL. 

Cyanide 

Iron 

lead 

lilhium 

Manganese (Diel) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Oraanla 

1,1,1-Trichloroelhane 

1,1-Dichloroelhane 

1,2-Dichloroelhane 

Mound Plant 
Final (Rev. 4) 

- -

ovror 
TR=IO_. 

1.6E+04 

-

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

Ingestion 

ovror ovror OV forHI=I 
TR=JO·' TR=IO_. 

UE+Ol 

l.OE+04 

6.4E+OI 

4.JE+Ol 

UE+Ol 

UE+Ol 

6.4E+04 

2.1E+04 

1.6E+Ol 1.6E+02 

- - - - -

Inhalation 

ovror ovror ovror 
TR=IO_. TR=JO·' TR=J0-6 

-

6.7E+02 6.7E+02 8.4E+OI 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - -

Ingestion + Inhalation 

ovrorHI=l ovror ovror ovror 
TR=IO_. TR=JO·' TR=J0-6 

l.IE+OS 

1.9E+06 

. 
7.BE+OO 

6.7E+02 S.SE+02 S.SEtOI 

- - - - - -

OV for IU=I 

2.7E+04 

6.4E+OI 

7.8Et00 

98 
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TABLE6A 

CUEMICAL 

1.2-trans-l>ichlorocthylene 

2-Butanonc 

2-llcxanonc 

2-Mcthylnaphthalcne 

4-Methyi-2,Pcntanone 

4-Methylphenol 

Acetone 

Benzene 

Benzoic Acid 

Bromodichloromcthane 

Butyl benzyl phthalate 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorocthane 

Chryscne 

Mound Plant 
Final (Rev. 4) 

== == 

GVfor 
TR=IO_. 

·-- -

S.IE+04 

2.4E+04 

I.IE+04 

2.0E+OS 

== == == == - ~ - - - - - - - .. 

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

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

Ingestion 

GVfor GVfor GV for HI= I 
TR=IO·' TR=IO .. 

4.JE+Ol 

I.JE+OS 

- - - - - 1.7E+04 

I.IE+Ol 

2.1E+04 

S.IE+Ol S.IE+02 

B.SE+OS 

2.4E+Ol 2.4E+02 4.JE+Ol 

4.JE+04 

2.1E+04 

I.IE+Ol I.IE+02 UE+02 

2.0E+04 2.0E+Ol 

Inhalation 

GVfor GVfor GVfor GV forHI=I 
TR=IO_. TR=IO·' TR=IO .. 

9.JE+OJ 

- - - - - -- -- - --- 7.0E+02 __ 

-

4.9E+02 4.9E+02 2.JE+02 

2.9E+02 

I.OE+Ol I.OE+Ol I.JE+02 

1.6E+02 

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

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

Ingestion + Inhalation 

GV for GVfor GV for 
TR=I0·4 TR=IO·' TR=IO .. 

--- - -

-

4.9E+02 4.9E+02 1.6E+02 

I.OE+Ol 6.1E+02 6.1E+OI 

-

GV forUI=I 

9.JE+OJ 

7.0E+02- -

-

2.8E+02 
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TABLE6A 

CHEMICAL 

Crcsols 

Di-n-butylphthalate 

Di-n-oc:tylphthalate 

Dibromochloromethane 

Dithloromethane 

Diethyl benzene, 1,4· 

Ethyl benzene 

Uexane 

lsophorone 

Methyl iodide 

N-nitroso-diphenylamine 

Pentachlorophenol 

Phenol 

Tctrachlorocthene 

Toluene 

Mound Plant 
Final (Rev. 4) 

- -

GVfor 
TR=I0-4 

I.IE+04 

2.0E+OS 

1.6E+06 

J.OE+OS 

1.2E+04 

-

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

Ingestion 

GVfor GVfor 
TR=IO"' TR=IO_. 

I.IE+OJ I.IE+02 

2.0E+04 2.0E+OJ 

1.6E+OS 1.6E+04 

l.OE+04 J.OE+Ol 

1.2E+OJ 1.2E+02 

- - -

GV forHI=I 

2.1E+04 

4.JE+OJ 

4.JE+OJ 

I.JE+04 

l.IE+04 

I.JE+04 

4.JE+04 

6.4E+OJ 

I.JE+OS 

2.1E+OJ 

4.JE+04 

- -

Inhalation 

GV for GVfor GVfor 
TR=I0-4 TR=IO·' TR=I04 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

- ... - -

Ingestion+ Inhalation 

GV forHI=I GVfor GV for GV for GV forHI=I 
TR=J0-4 TR=IO·' TR=IO .. 

J.llE+Ol I.OEtOJ 

HE-01 4.8E-01 

9.1E+OI 9.1Et01 

2.SE+02 2.SE+02 

100 
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TABLE6A 

CHEMICAl 

Tribromomcthanc 

Trichloroethylene 

Tric:hloroOuoromcthanc 

Trichloromethane 

-Xylene 

bis(2-Ethylhexyl)phthalate 

PAlls 

Accnaphthylenc 

Anthracene 

Dcnzo(a)anthraccnc 

Denzo(a)pyrcnc 

Dcnzo(b)Ouornnthcne 

Bcnzo(g,h,i)pcrylcne 

Dcnzo(k)Ouoranthcnc 

' Oibcnz(a,h)anthrncenc 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR=JO~ 

1.9E+O.S 

1.4E+O.S 

2.4E+O.S 

-

I.IE+O.S 

2.0E+Ol 

2.0E+02 

2.0E+OJ 

2.0E+04 

2.0E+02 

.. 1!!!1 ; - - !!!!!!! - .. - .. 1!!!!!1!!1 - - - - -

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

lngeslion 

GVfor GVfor GV forHI=I 
TR=IO·' TR=IO_. 

1.9E+04 1.9E+Ol 4.JE+Ol 

1.4E+04 1.4E+OJ 

6.4E+04 

2.4E+04 2.4EtOJ 2.1Et0) 

- - - -- - 4.JE+O.S -

I.IE+04 I.IE+OJ 4.JE+Ol 

6.4E+04 

2.0E+02 2.0E+OI 

2.0E+OI 2.0E+OO 

2.0E+02 2.0E+OI 

2.0E+Ol 2.0E+02 

2.0E+OI 2.0E+OO 

lnhalalion 

GVfor GV for GVfor 
TR=IO_. TR=IO·' TR=IO_. 

l.9E+IO l.9E+09 l.9E+08 

4.4E+02 4.4E+02 4.4E+02 

UE+OJ 7.9E+02 7.9E+OI 

- - - - - - - -- -

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

lngeslion + lnhalalion 

GV forHI=I GVfor GVfor GVfor 
TR=JO_. TR=IO·' TR=I0-6 

1.9E+O.S 1.9E+04 1.9E+OJ 

4.4E+02 4.4E+02 4.4E+02 

7.JE+02 

UE+OJ 7.6Et02 7.6E+OI 

- - - - -

-

GV for HI= I 

7.JE+02 

- - -
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TABLE6A 

CUEMICAL 

Fluoranthenc 

lndeno( 1,2,1-cd)pyrene 

Phenanthrene 

Pyrene 

PestlcldHIPCBs 

4,4'-DDE 

4,4'-DDT 

Aroclor 1241 

Aroclor JH4 

Aroclor 1260 

Deta·DIIC 

Dieldrin 

Endrin Ketone 

Mound Plant 
Final (Rev. 4) 

- -

GV ror 
TR=IO~ 

2.0E+OJ 

4.4E+Ol 

4.4E+OJ 

1.9E+02 

1.9E+02 

8.JE+02 

9.JE+OI 

- -

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

Ingestion 

ovror ovror GV rorUI=I 
TR=JO·' TR=IO .. 

I.,E+OJ 

2.0E+02 2.0E+OI 

6.4E+OJ 

UE+02 4.4E+OI 

4.4E+02 4.4E+OI I.IE+02 

1.9E+OJ 1.9E+OO 

4.JE+OO 

1.9E+OI 1.9E+OO 

I.JE+OI I.JE+OO 

9.JE+OO 9.JE-OI I.IE+OI 

- - - -

Inhalation 

ovror ovror ovror 
TR=IO~ TR=JO·' TR=I04 

4.51'+01 UE+07 4.5E+06 

I.,E+07 8.,E+06 I.,E+O' 

9.6E+06 9.6E+O' 9.6E+04 

Risk-Based Cleanup Guideline Values Report· Appendix D 
March, 1997 

- - - -

Ingestion + Inhalation 

GV rorHI=I ovror ovror GV ror 
TR=IO"" TR=JO·' TR=IO .. 

4.4E+OJ 4.4E+02 UE+OI 

I.JE+02 I.JE+OI I.JE+OO 

9.JE+OI 9.JE+OO 9.JE-OI 

- - - - - -

GV ror Ill= I 

10 

-



... IIIII 

TABLE6B 

RADIONUCLIDE 

Actinium-227+0 

Amcriclum-241 

Dismuth-207 

Cesium-117+0 

Cobah~ 

Plutonium-238 

Plutonium-239 

Plutonlum-240 

Radium-226+0 

Strontium-90+0 

lborium-228+0 

Thorium-210 

Thorium-232 

Tritium 

Mound Plant 
Final (Rev. 4) 

== 

GVfor 
TR=IO"' 

1.3E+03 

2.5E+OJ 

1.7E+05 

2.6E+04 

4.4E+04 

2.8E+03 · 

2.6E+OJ 

2.6E+OJ 

2.8E+03 

1.5E+04 

3.6£+03 

2.2E+04 

2.SE+04 

1.2E+07 

- - - - - - - - 11!!11 IIIII - - - - - -·, 

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

Ingestion 

GVfor GVfor GVfor 
TR=IO·'. TR=IO_. TR=IO"' 

I.JE+02 I.JE+OI 8.2E+02 

2.5E+02 2.5E+OI I.IE+OS 

1.7E+04 1.7E+OJ 8.9E+OI 

2.6E+OJ 2.6E+02 2.3E+02 

4.4E+OJ 4.4E+02 S.OE+OI 

l.BE+Ol. - UE+OI - 2.5E+07. 

2.61!+02 2.6E+OI 3.9E+07 .. 

2.6E+02 2.6E+OI 2.6E+07 

2.8E+02 2.1E+OI 7.2E+OI 

1.58+03 1.5E+02 

3.6E+02 3.6E+OI 4.9£+02 

2.2E+Ol 2.2E+02 I.IE+07 

l.SE+03 2.5E+02 2.5E+07 

1.2~+06 1.2E+05 
---· -----------

External Inhalation 

GVfor GVfor GVfor GVfor 
TR=JO·' TR=IO"' TR=IO_. TR=Ut' 

8.2E+OI 8.2E+OO I.IE+06 I.IE+OS 

I.IE+04 I.IE+OJ 2.2E+06 2.2E+05 

UE+OO 8.9E-OI 9.1E+09 9.1E+08 

2.3E+OI 2.JE+OO 4.5E+09 4.5E+08 

.5.0E+OO .5.0E-OI 1.2E+09 1.2E+08 

·2.SE+06 2.5E+05 . -- 3.1E+06 3.1E+05 -

3.9E+06 3.9E+05 3.1E+06 J.IE+0.5 
- -

2.6£+06 2.6E+05 3.1E+06 3.1E+05 

7.2E+OO 7.2E-OI 3.1E+07 3.1E+06 

1.2E+09 1.2E+08 

4.9E+OI 4.9E+OO 1.9E+05 8.9E+04 

1.18+06 I.IE+OS 5.08+06 S.OE+OS 

2.58+06 2.5E+05 4.4E+06 4.4E+OS 

IJ.9E+II 1.9E+IO 
- -- --

Risk-Based Cleanup Guideline Values Report -Appendix B 
March, 1997 

Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor 
TR=IO_. TR=IO_. TR=JO·' TR=IO"' 

I.IE+04 5.1E+02 S.IE+OI S.IE+OO 

1.2E+04 1.5E+03 l.SE+Ol l.SE+OI 

9.1E+07 8.9E+OI 8.9E+OO 8.9E-OI 

4.5E+07 2.3E+02 2.3E+OI 2.3E+OO 

1.2E+07 S.OE+OI S.OE+OO .5.0E-OI 

3.1E+04 2:8E+03 . 
.. 

·uE+ol l.BE+OI 

3.1E+04 2.6E+03 2.6E+02 2.6E+OI - -~- - . 

3.1E+04 2.6E+03 2.6E+02 2.6E+OI 

3.1E+05 7.0E+OI 7.0E+OO 7.0E-OI 

1.2E+07 UE+04 I.SE+Ol 1.5E+02 

1.9E+OJ 4.3E+02 4.3E+OI 4.JE+OO 

.5.0E+04 2.2E+04 2.2E+03 2.2E+02 

4.4E+04 2.5E+04 2.SE+Ol 2.SE+02 

8.9E+09 1.2E+07 1.2E+06 1.2E+OS 

i 

I 

' 
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TABLE68 

RADIONUCLIDE 

Uranium-211 

Uranium-214 

Uranium·2J.S+D 

Uranium-2JB+D 

Mound Plant 
Final (Rev. 4) 

- -

OVfor 
TR=IO_. 

1.9£+04 

1.9E-t04 

I.IE+04 

l.l£+04 

-

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

Ingestion 

OVfor OVfor OVfor 
TR=IO·' TR=IO_. TR=IO_. 

1.9£+0) 1.9E+02 1.4£+07 

1.9E-t0) 1.9E-t02 l.l£+07 

I.IE+OJ I.IE+02 J.IE+OJ 

l.lE+Ol l.lE+02 9.lE-tOJ 

- - - -

External 

OVfor OVfor OVfor 
TR=JO·' TR=IO_. TR=IO_. 

1.4£+06 1.4E+O.S 6.1£+06 

l.lE-t06 2.lE+OS 6.JE+06 

I.BE+Ol I.BE+OI 6.6E-t06 

9.lE+02 9.JE+OJ 6.9E+06 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

- - - - -

Inhalation Ingestion+ External+ Inhalation 

OVfor OVfor OVfor OVfor GV for 
TR=IO·' TR=IO_. TR=IO_. TR=JO·' TR=Jo·• 

6.1E+O.S 6.1E+04 1.9E+04 1.9E+OJ 1.9E+02 

6.JE+O.S 6.JE+04 1.9E+04 1.9E-t0l 1.9E-t02 

6.6E+O.S 6.6E+04 1.7E-t0l 1.7E-t01 1.7E+OI 

6.9E+O.S 6.9E+04 HE +OJ S . .SE+02 .S . .SE+OI 
---
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TRITIUM INHALATION' 

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

I 

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

where 
M~.a~a~ 

~ 
is the ~irbome mass concentration of watedn the shower stall (g/m3

), 

is the mass of saturated water vapor at the temperature of the shower 
(48.67 g/m3 at 39 °C), : 
is the mass concentration of fog droplets (g/m3

) i 

(1) 

The mass concentration of fog droplets is computed as the difference between the saturated water vapor 
at 39 oc and that at the ambient temperature of the shower stall (30.38 g/m3 at 30 °C) or 18.29 g/m3 

(CRC 1989). . ! 

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

(2) 

where 
I~ is the inhalation intake of tritium activity (pCi); 
Cw is the tritium activity concentration in householq water (pCi/L), 
IR is the inhalation rate (0.6 m3/hr to 0.83 (EPA 1990, 1991)), 
ET, is the exposure time in the shower (0.2 hr/d (EPA ·1990)), · 
EF is the exposure frequency (350 d/yr (EPA 1991)), 
ED . is the exposure duration (30 y (EPA 1991)), 
CF . is the conversion factor (1 L/1000 g). 

I 

The tritium content of the indoor air is a function of time and the air exchange rate of house. We assume 
a house floor plan of 1200 ft2 (volume of 275 m3) with an air exchange rate of 750 m3/h (McKone and 
Bogen 1992). A family of four resides in the home, each person shower daily with each showering 
introducing the equivalent of six shower volumes of wa~er vapor into the home (Best professional 
judgement). · 

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

Assume showering instantaneously injects tritium concentrations into the household air from which it will 
be removed by the household air exchange rate (750 m3/h which is equivalent to 2.73 household volumes 
per hour). The time-dependent airborne concentration of tritium CA(t) expelled per shower would be 
given as: 

(3) 

·where 
Q is the activity of tritium that will be expelled from the shower volume to the house (pCi) 
Nsv is the number shower volumes expelled into the home per shower (assumed to be 6), 
V Sboww is the volume of the shower shall (5 m3), 

V H- is the volume of the house (275 m'), • 
A is the fractional air exchange rate of the house (2. 73 hr-1 (McKone and Bogen 1992)), 

all other parameters are defined above. 

The average tritium intake while in the house is computed as the time integral of the air concentration 
and the breathing rate as 

where 

-
/House = Np FED EF IR f CA(t) dt 

0 

= Np FED EF IRQ je-l:r dt 

VHoKU 0 

Np FED EF IR Cw MTottzl Nsv VSJaowe, CF 
= 

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. 

Mound Plant 
Final (Rev. 4) 

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

(4) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The lifetime risk from inhalation of tritiated water vapor from showering includes the sum of these two 
components can be expressed as: ' 

(5) 

where SF (risk/pCi) is the cancer slope factor for inhalation of tritiated water vapor from HEAST (EPA 
1994). 
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DERMAL EXPOSURE 

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

RiskDERM11UT = (C,..) (SF c} (SA) (KPTRJT) (EI) (EF) (CF) (ED) (6) 

Where: 

Cw is the tritium concentration in water (pCi/L), 
SF. is the oral slope factor from HEAST (EPA 1994), 
SA is the skin surface area available for absorption (mZ), 
KPTRJT is the dermal permeability constant for tritium (1.5 X 10·-' m/hour (Bronaugh et al 1986)), 
ET is the exposure time (hours/day), 
EF . is the exposure frequency (days/year), 
ED is the exposure duration (years), 
CF is the conversion factor (10' Llm3

). 

The specific input parameters will depend on site-specific exposures. Default values for showering and 
swimming are given in EPA 1991 and EPA 1990. 
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At the request of the Ohio Environmental Protection Agency (OE;PA), the dermal calculation for 
groundwater exposure for the construction worker was changed from the default RAGS- Part B (EPA 
1991 a) 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. 1: 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 be~ause they are not expected to shower at the 
Mound Plant. 

Where the same water supply is used for drinking and bathing, the importance of dermal contact with 
water can be evaluated by comparing the possible absorbed' dose occurring during bathing relative to that 

I ' 

occurring as a result of ingestion: 

Dermal Dose 

Ingestion Dose 

Where: 
Cw 
Kp 
't 

levent 

SA 
EV 
IR 
ABSm 

2 X Cw X Kp X SA X EV X 6 X T X levent 

=----------------~~--~n __ __ 

= 
= 
= 
= 
= 
= 
= 
= 

Cw x IR x ABSm 

Contaminant concentration in water (mg/cm3
) 

Permeability coefficient in water (em/hour) (values found in EPA 1992b) 
Chemical specific lag time (hr) (values found in EPA 1992b) 
Exposure time (hr/event) 
Exposed skin area (cm2

) , 

Event/day (default assumption= 1 event/day) 
Water ingestion rate (Liday) x (1 ,000 cm3/L) 
Fraction of contaminant absorbed ~n G.l. tract 

Assuming an average adult ingestion rate (IR)( of 2 Llday, GI tract absorption fraction (ABSm) of 1, 
shower time of 10 minutes, and skin area of 20,000 cm2

, this ratio becomes: 

Dermal Dose = 10 x Kp x ..[; 
Ingested Dose 

So the dermal dose exceeds the ingested does when: 

Kpx.,J; > 0.1 

· Only chemicals that have a Kp that exceed 0.1 (EPA 1992b) fll'e carried through the following dermal 
calculations: ' 
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Carcinogens: 

DA 
_ DAevenrxEVxEFxSAxED dose - _ _.:..;..::.::.;_ _______ _ 

BWxATx365day/yr 

Non-Carcinogens: 

DA 
_ DAevenrxEVxEFxSA dose - _ _.:..;..::.::.;_ _____ _ 

BW x 365day/yr 

where: 

(f · 2 3 L 6 X 't X teveni 
or orgamcs) DAevent = X KpXCw X 10" --3x 

em 1t 

(
+ . . ) -3 L !Or morgamcs DAevent = Kp X Cw X tevent X 10 --3 

em 

DAevent = 
D~ose = 
Cw = 
Kp = 

dermally absorbed dose mg/cm2 per event 
dermally absorbed dose (mglkg-day) I 

SA = 
't = 
tevent = 
EV = 
EF = 
ED = 
BW = 
AT = 

contaminant concentration in water' (mg!L) 
chemical-specific permeability coefficiept (cmlhr) 
skin surface area available for contact (c

1
m2

) 

chemical-specific lag time (hr) 
duration of exposure event (hr/event) 
events per day (d-1

) 

exposure frequency (d/yr.) 
exposure duration (yr.) 
body weight (kg) 
averaging time (yr. x 365 d/yr.) 

Re-arranging the above equations, since TR= D~ose x SF, we can substitute and solve for Cw as a 
function of risk for the dermal pathway: 

Carcinogens: 
Organics: 

cw-= L T::::~r5day/yr . 
2XK X 10"3--x event xEVxEFxS:AxEDxSF 

p 3 ' em 1t 

' Inorganics: 

CwoERM = _
3 
B'~ X AT X TR x 365day /yr , 

KpX 10 --3XtevemxEVxEFxSAxEDxSF 
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Where TR is the target risk (104 to 10·6) and SF is the Oral ~lope Factor (mglkg-dayr1
• 

The equation for non-carcinogenic risk (Hl=l)is: 

Non-carcinogens: 
Organics: 

Inorganics: 

BW x 365day/year x RID 
CWoERM = L 

KpX 10"3
- 3Xteve01 XEVxEFxSA 
em 

Where RID is the reference dose (mglkg-day) 

., 

The total contaminant concentration in water Ctotal is calculated as the reciprocal of the sum of the 
fractions of the individual pathways from the following formula: 

CWtotal = ( ] l l ) 
--+ +-­
CW!NO CWoERM CW!NH 

The dermal equations for CwrNH and CwJNa are presented in Appendix A. 

The foJlowing calculated data for the Construction Worker:scenario has been included in table 4C in 
Appendix B. 
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CHEMICAL 

Benzene 
Carbon disulfide · 
Carbon tetrachloride 
Chrysene 
Di-n-butylphtalate 
Ethyl benzene 
N-nitroso diphenylamine 
Pentachlorophenol 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
bis-2 ethlythexylphtalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(ah)anthracene 
Auoranthene 
lndeno(1 ,2,3-cd)pyrene 
Phenanthrene 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
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Kp Tau 

0.11 0.26 
0.5 0.27 

0.022 0.76 
0.81 2.2 

3.30E-02 4.3 
1 0.39 

2.00E-02 1.4 
0.65 3.7 
0.37 0.9 

1 0.32 
0.23 0.55 

1.70E-02 0.6 
3.30E-02 21 

0.81 2.2 
1.2 2.9 
1.2 3 
2.7 4.4 

0.36 1.5 
1.9 4.2 

0.23 1.1 
0.24 7.6 
0.43 13 

1.60E-02 18 

I 

CARCINOGENS ' 

' GVderm 
' 

DAdose SFo RISK 1()..6 Risk GVing GVinh GVtot 
I mg/1 mg/1 mg/1 mgll 

0.000859 2.90E-02 ' 2.49E-05 4.0E-02 9.90E-03 1.40E-01 7.51E-03 
I 

0.000294 0.13 : 3.82E-05 2.6E-02 2.20E-03 7.80E-02 1.98E-03 
0.018406 7.30E-03 : 0.000134 7.4E-03 3.90E-02 6.25E-03 

I 

' 

0.000363 4.90E-03 . 1.78E-06 5.6E-01 5.80E-02 5.26E-02 
0.019155 0.12 I 0.002299 4.4E-04 3.1 4.35E-04 

I 

'0.002613 1.10E-02 • 2.87E-05 3.5E-02 2.60E-02 6.90E-01 1.46E-02 

0.002317 1.40E-02 I 3.24E-05 3.1E-02 2.00E-02 1.21E-02 
0.018406 0.73 I 0.013437 7.4E-05 3.90E-04 6.25E-05 
0.031308 7.3 I 0.228548 4.4E-06 3.90E-05 3.93E-06 
0.031843 0.73 I 0.023245 4.3E-05 3.90E-04 3.87E-05 
0.086769 7.3 : 0.633413 1.6E-06 3.90E-05 1.52E-06 

I 

0.059656 0.73 : 0.043549 2.3E-05 3.90E-04 2.17E-05 
? 

0.010137 0.34 1 0.003446 2.9E-04 8.40E-04 2.16E-04 
0.023753 0.34 ' 0.008076 1.2E-04 8.40E-04 1.08E-04 
0.00104 16: 0.01664 6.0E-05 1.80E-05 1.39E-05 
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CHEMICAL 

Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chrysene 
Di-n-butylphtalate 
Ethyl benzene 
N-nitroso diphenylamine 
Pentachlorophenol 
Tetrachloroethane 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
bis-2 ethlylhexylphtalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(ah)anthracene 
Auoranthene 
lndeno(1 ,2,3-cd)pyrene 
Phenanthrene 
4,4'-DDE 
4,4'-DDT 
Dieldrin 

Mound Plant 
Final (Rev. 4) 

Kp Tau 

0.11 0.26 
0.5 0.27 

0.022 0.76 
0.81 2.2 

3.30E-02 4.3 
1 0.39 

2.00E-02 1.4 
0.65 3.7 
0.37 0.9 

1 0.32 
0.23 0.55 

1.70E-02 0.6 
3.30E-02 21 

0.81 2.2 
1.2 2.9 
1.2 3 
2.7 4.4 

0.36 1.5 
1.9 4.2 

0.23 1.1 
0.24 7.6 
0.43 13 

1.60E-02 18 

NON-CARCINOGENS 

Dadose 
Oral RfD non-car HI 

? 

I 

0.1 0.055722 1 0.55722 
7.00E-04 0.004113 5.876329 

I 

0.1 o.0146n 0.146765 
0.1 0.133939 : 1.33939 

3.00E-02 0.268157 '8.938561 
0.01 0.075283 7.528312 
0.2 0.121325 0.606624 

0.3 0.002824 ~ 0.009414 
2.00E-02 0.032434 I 1.62~1692 

' 

' 

0.04 0.094563 . 2.364083 

0.051737 : 

5.00E-04 0.332518 665.0354 
5.00E-05 0.014559 291.1796 
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dermal 
Hlda=1 
mgll 

1.794624 
0.170174 

6.813609 
0.746609 

0.111875 
0.132832 
1.648467 

106.2239 
0.61664 

0.422997 

0.001504 
0.003434 

Hling Hlinh Hltot 
mG'I_ mg/1 mg/1 

1.00E+01 4.20E+OO 1.12E+OO 
7.20E-02 5.06E-02 

1.00E+01 4.05E+OO 
1.00E+01 4.20E+02 6.94E-01 

3.10E+OO 1.08E-01 
1.00E+OO 1.17E-01 
2.00E+01 1.70E+02 1.51E+OO 

3.10E+01 2.90E+02 2.22E-H>1 
2.00E+OO 4.71E-01 

4.10E+OO 3.83E-01 

5.10E-02 1.46E-03 
5.10E-03 2.05E-03 
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