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Dear Ms. Ullrich, 

This is a follow-up to your 17 July 2007 e-mail message (end 1) requesting answers to two questions 
you received from a reviewer in your Decommissioning Office based on that person’s examination of the 
“New World Technology, Final Report, Picatinny Arsenal Radiological Remediation / Release Surveys 
and Sampling Project, Revision 4, September 27,2006. 

In order to continue your assessment please find attached a memorandum (encl2) from our contractor 
for this decommissioning project, New World Technology, dated 22 August 2007, which summarizes the 
responses to those questions concurred in by our office: as well as the subsequent modified pages and 
RESRAD files to the aforementioned report (end 3) along with a floppy disc containing that updated 
information. The submitted information should satisfy the NRC criterion for action to amend ARDEC’s 
licenses and lead to the release for unrestricted use Building 167 and its surrounding grounds, Magazine 
301 8 and Bunker 3030 without radiological restrictions. 

Point of contact regarding this correspondence is either Mr. Joseph Fabiano, (973) 724-3742, 
joseph.a.fabiano~us.armv.mi1 , or the undersigned at (973) 724-3 126, richard.w.fliszar@,us.annv.mil 

Sincerely. 

Richard W. Fliszar 
RDECOM-ARDEC Radiation Protection Officer 

Copies Furnished (wio end): 

Printed on Recycled Paper 
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AMSTA-AR-QES-F (Mr. Mike Zecca) 
Commander, HQ U.S. Army Field Support Command, ATIN: AMSFS-SF (Mr. Frank Whitaker) 
Commander, HQ U S .  Army Materiel Command, A m :  AMCPE-SG (Major Robert Prins) 
Commander, HQ U S .  Army Research, Development and Engineering Command, ATTN: AMSRD-MSF 
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.._.. Original Message----- 
From: Elizabeth Ullrich [mailto:EXU@nrc.govl 
Sent: Tuesday, July 17, 2007 10:45 AM 
To: Rich Fliszar 
Cc: Joseph Fabian0 
Subject: questions regarding 138807/138808 actions 

Rich and Joe, 

My apologies, I received these questions last month from the reviewer 
in our Decommissioning office, and did not do a letter to you. Can you 
let me know if you think you can get answers to these questions 
quickly, or not at all? 
I know you said you were no longer getting any responses from your 
contractor. 

In the first question, we need to know why the contractor changed the 
value of the default room from 36 square meters to 100 square meters, 
in determining the thorium DCGL. the default value is 36 m-sqd, and 
the DCGL calculated using this value exceeds the 25-mrem in a year 
limit. If there is a justifiable reason for using 100 m-sqd, we need 
to know what that reason is and its basis. 

Betsy 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. In reference to the document "New World Technology, Final Report, 
Picatinny Arsenal Radiological Remediation/Release Surveys and Sampling 
Project, Revision 4, September 27, 2006, Table 2 "Resrad-Build Input 
Parameters" of page 21 lists the room area parameter value as 36 m2. 
This 
value is used for all radionuclides of concern except for thorium-232 
(Th-232). The room area parameter value used for Th-232 is 100 m2. 
Please 
justify the room area parameter value used for Th-232. 

2. Page 23 of the Final Report, Revision 4, states that the input soil 
concentration value used for barium-133 (Ba-133) is 48 pCi/g. Table 5 
of page 2 6  also states this input value. However, in Appendix JJ of the 
Final Report, the input file (RESRAD Version 6.3) on page 5 6 2 ,  reports 
an input soil value of 6 pCi/g for Ba-133. Please clarify this 
discrepancy. 

NOTE : 
Table 5 of page 26 of the Final Report, Revision 4, states a resulting 
dose of 14.7 mrem/year. using RESRAD version 6.3, the NRC staff 
performed an independent dose analysis for Ba-133, using an input soil 
concentration value of 48 pCi/g for Ba-133 as well as using the other 
parameter values selected by the licensee as stated on page 23-25 of 
the Final Report. The dose for Ba-133 resulted in 
1 6 . 6 4  
mrem/year. NRC staff was not able to verify the 14.7 mrem/year dose 
result estimated by the licensee. However, it should be noted that the 
resulting dose of 16.64 mrem/year for Ba-133 meets the 25-mrem/year 
dose criterion as required under 10 CFR 20.1402. 

mailto:EXU@nrc.govl


Fabiano, Joseph A [AMSRD-AAR-QES-F] 

From: 
’ Sent: 

To: 

., Subject: 

Radconpro@aol.com 
Tuesday, August 21,2007 4 2 4  PM 
bhaney@earthlink.net; jfabiano@pica.army.mil; ffliszar@pica.army.mil; 
Frank.C.Whitaker@us.army.mil 
NRC Response to Comments Memo 

- Attachments: Final Report Revision 4 NRC Comment Memo.doc 

Final Report 
vision 4 NRC t r  

H i  

Please review..and if acceptable will send the attachments with corrected pages and RES= 
files . u 

m Daniel M. Spicuzza 

Home PA (412) 824-2333 
Cellular (412) 848-7022 

- NWT Project Manager 

New World Environmental Inc., d.b.a. .- New World Technology Bringing you the Technology of the New World 
~ This Email message is for the sole use of the intended recipient(s) and may contain 
confidential and privileged information. Any unauthorized review, use, disclosure or 

sender by reply Email and destroy all copies of the original message 
- distribution is prohibited. If you are not the intended recipient, please contact the 

*.. 

- 
Get a sneak peek of the all-new AOL.com <http://discover.aol.com/memed/aolcom30tour/? - 
ncid=AOLAOF00020000000982> . 
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New World Environmental Inc.. d.b.a. 

New World Technology Bringing you the Technology of the New World 
Phone: 925-443-7967 Fax: 925-443-0119 

MEMORANDUM 

To: Mr. Frank Whitaker, JMC 
From: Daniel M. Spicuzza, NWT Project Manager 
Date: August 22,2007 

RE: 
Amendment to License Control NOS. 138807 and 138808 dated 17 August, 2006 

NRC Email Request for Additional Information Concerning Application 

The comments requiring additional information requested in the above referenced email 
are provided below with a response/resolution to each of the comments: 

1) Comment: In reference to the document "New World Technology, Final Report, 
Picatinny Arsenal Radiological RemediationRelease Surveys and Sampling 
Project, Revision 4, September 27,2006, Table 2 "Resrad-Build Input 
Parameters" of page 21 lists the room area parameter value as 36 m2. This 
value is used for all radionuclides of concern except for thorium-232 
(Th-232). The room area parameter value used for Th-232 is 100 m'. Please 
justify the room area parameter value used for Th-232. The default value is 36 m2, 
and the DCGL calculated using this value exceeds the 25-mrem in a year limit. If 
there is a justifiable reason for using 100 m2, we need to h o w  what that reason is 
and its basis. 

Response: The room area parameter was changed for Th-232 to the default value 
of 36 m'. A DCGL of 22 dpnd100cm2 (which results in a calculated total 
effective dose equivalent (TEDE) of 15 mrendyear) was then calculated using 
RESRAD-Build Version 3.3. Revised pages 21 through 29 of document "New 
World Technology, Final Report, Picatinny Arsenal Radiological 
RemediatiodRelease Surveys and Sampling Project, Revision 4, September 27, 
2006" are attached to this memo along with the RESRAD- Build Version 3.3 
input/output reports. 

2) Comment: Page 23 of the Final Report, Revision 4, states that the input soil 
concentration value used for barium-133 (Ba-133) is 48 pCi/g. Table 5 of 
page 26 also states this input value. However, in Appendix JJ of the Final 
Report, the input file (RESRAD Version 6.3) on page 562, reports an input 
soil value of 6 pCi/g for Ba-133. Please clarify this discrepancy. 
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New World Technology Bringing you the Technology of the New World 
Phone: 925-443-7967 Fax: 925-443-0119 

Response: See response to Comment #3 below. 

3) Comment: Table 5 of page 26 of the Final Report, Revision 4, states a resulting 
dose of 14.7 mredyear. Using RESRAD Version 6.3, the NRC staffperformed 
an independent dose analysis for Ba-133, using an input soil concentration value 
of 48 pCi/g for Ba-133 as well as using the other parameter values selected by the 
licensee as stated on page 23-25 of the Final Report. The dose for Ba-133 resulted 
in 16.64 mredyear. NRC staff was not able to verify the 14.7 mredyear dose 
result estimated by the licensee. However, it should be noted that the resulting 
dose of 16.64 mrem/year for Ba-133 meets the 25-mredyear dose criterion as 
required under 10 CFR 20.1402. 

Response: A revised input concentration of 43 pCi/g for Ba-133 was used for the 
RESRAD Version 6.3 calculations which results in a calculated TEDE of 14.8 
mrem/year. 

Revised pages 21 through 29 of document "New World Technology, Final 
Report, Picatinny Arsenal Radiological RemediationRelease Surveys and 
Sampling Project, Revision 4, September 27,2006" are attached to this memo 
along with the RESRAD- Version 6.3 inputioutput reports. 

Please respond to this memorandum as soon as possible indicating if these 
responses to the comments are acceptable or unacceptable. Electronic copies of 
the revised documents will then be provided once the responses are deemed to be 
acceptable. 

It you have any questions please do not hesitate to contact me at (412) 824-2333. 

Sincerely, 

%nieespiuMna 
Daniel Spicuzza 
NWT Project Manager 

Cc: Mr. Joseph Fabiano, ARDEC Health Physicist 

Mr. Richard Flizsar, ARDEC Radiation Protection Officer 

Mr. William Haney, NWT Sr. Vice President Operations 
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New World Environmental Inc.. d.b.a. 

New World Technology Bringing you the Technology of the New World 
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Ms. Betsy Ullrich, NRC Senior Health Physicist 

Mr. Frank Whitaker, JMC Health Physicist 
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DCGL, Area Factor, and DCGLEMc Calculation Resulis 

The DCGL, Area Factor, and DCGLEMc results are summarized for each radionuclide in 
Table 3. The modeling results indicate that peak year doses occurred in the first year for 
all of the radionuclides. The RESRAD-BUILD Version 3.22 and Version 3.3 model 
inputs and outputs are presented in this report in Volume 3, Appendix JJ. 

Table 2 RESRAD-BUILD INPUT PARAMETERS 
Parameter Value 
Number of sources 1 
Number of receptors 1 
Exposure duration (days) 365 
Indoor time fraction 0 9  
Receptor location on x axis (meters) 6.0' 
Receptor location on y axis (meters) 6.0" 
Receptor location on z axis (meters) 1.oc 
Fraction of time receptor spends at receptor location 1 
Receptor inhalation rate (cubic meters /day) 18.0 
Receptor ingestion rate of deposited dust (square meters I hour) 1.OE-4 
Density of source shielding material (grams I cubic centimeters) 2.4 
Thickness of source shielding material (centimeters) 0 
Shielding material description Concrete 
Room air exchange rate (1 I hour) 0.8 
Room height 2.5 
Room area (square meters) 36 
Particle deposition velocity (meters I second) 0.01 
Particle resuspension rate (1  I seconds) 5.OE-7 
Source location on x axis (meters) 6d 
Source location on y axis (meters) 6d 

Source area (square meters) 36' 
Source location on z axis (meters) Od 

Source direction ZI 
Source direct ingestion rate (1 I hour) 0 
Fraction of source released to air 0.1 
Removable fraction of source 0.5 
Time until source is completely eroded and removed (day) 365 
Radon release fraction 0.1 

Notes 

RESRAD-BUILD general default parameter unless otherwise specified. 
Fraction of time inside buildings based on 12 hour workday, 7 days per week, 52 weeks per 
year. 
Receptor located one meter above Center of floor based on origin in center of room at floor 
level 
Sources were located on floor, in center of room based on origin in center of floor. 
Source areas were assumed equal to entire floor. 
Direction of line perpendicular to the exposed area of the source (straight up in direction of 
ceiling). 

- 
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Table 3 RESRAD-BUILD Version 3.22 Calculation Summary Table 
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Surface contamination DCGLs apply to the total of fixed plus removable surface activity. 
For cases where the surface contamination is due entirely to one radionuclide, the DCGL 
for that radionuclide is used for comparison to the measurement data. 

For situations where multiple radionuclides with their own DCGLs are present, a gross 
activity DCGL can be developed. This approach enables field measurement of gross 
activity, rather than determination of individual radionuclide activity, for comparison to 
the DCGL. The gross activity DCGL for surfaces with multiple radionuclides is 
calculated as follows: 

1. Determine the relative fraction ( f  ) of the total activity contributed by the radionuclide 
2. Obtain the DCGL for each radionuclide present 
3. Substitute the values o f f  and DCGL in the following equation: 

1 
Gross Activity DCGL = f' +---+-- f '  f' f 4  f' +-+- 

DCGL, DCGL, DCGL, DCGL, DCGL' 

22 
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For the purposes of the Final Status Surveys, the above equation was applied to the alpha 
emitting radionuclides. For the beta-gamma emitting radionuclides the most restrictive 
DCGL (20,000 dpm/100cm2 for Sr-90) was employed. 

The following equation was used for determining the alpha emitting radionuclides 
DCGL: 

NOTE: Since no site specific data was available on specific radionuclide 
concentrations, each of the alpha emitting radionuclides was assumed to be 
distributed in equal percentages. 

DCGL Value Determinations for Ba-133 In Soil 

The DCGL values were based on protecting future residents from a radiological target 
dose of 15 mrem/year Total Effective Dose Equivalent (TEDE). The DCGL calculations 
were completed using the RESRAD Version 6.3 model developed by Argonne National 
Laboratory to evaluate doses from exposure to radioactively open land areas. The 
primary assumptions used in the DCGL calculations were: 

The residual contamination zone covers the entire ground surface (6 m2) in the area of 
concern; 

43 pCi/g of Ba-133 was used as the input soil concentration value; 

The residual contamination i s  present in the top 15-centimeter ofthe surface, and is not 
shielded (thickness of contaminated zone); 

A density of 1.5 g/cm3 was used as the input value for the density of the contaminated 
zone; 

The receptor is located in the center of the contaminated zone. 

The open exposure pathways available in RESRAD-6.3 were: 

External gamma; 

New World Technology 23 
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Inhalation (without radon); 

Soil ingestion; 

Plant ingestion, 

Meat ingestion, 

Milk ingestion; 

Aquatic foods, 

Drinking water; 

The suppressed exposure pathways available in RESRAD-6.3 were: 

Radon 

Rev. 4 
9/27/06 

The key parameters used in the “Resident Farmer” scenario are provided in Table 4. 
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Table 4 KEY PARAMETERS USED IN THE RESIDENT FARMER SCENARIO 

Resident 
Parameter Unit Farmer 

Exposure duration Y' 30 

Inhalation ratea m3/yr 8,400 

Fraction of time indoorsb 0.50 

Fraction of time outdoorsd 0.25 

Contaminated fractions of food 
Plant food 
Milk 
Meat 
Aquatic food 

0.5 
1 .o 
1 .O 
0.5 

Soil Ingestion' d y r  36.5 

Drinking water intake ' Llyr 510 

a RESRAD assumes an average inhalation rate of 8,400 m'lyr for the suburban resident scenarios 

RESRAD assumes that the suburban resident spend 50% of their time inside on the contaminated 
site. 
A hyphen indicates that the parameter is dimensionless. 

RESRAD assumes that the suburban resident spend 25% oftheir time outside on the contaminated 
site. 
RESRAD uses 36.5 g1yr as the soil ingestion rate. The actual resident soil ingestion rate is 
corrected by the occupancy factor, which is the sum ofthe time spent on site (time fraction inside + 
time fraction outside). The average value suggested in the EPA Exposure Factor Handbook (EPA, 
1997) is 50 mgid. 

e 

RESRAD considers water ingestion only for the rural resident, and the ingestion rate is 
510 Llyr. The EPA also considers water ingestion for the suburban resident and industrial 
worker; the EPA Exposure Factor Handbook (EPA 1997) recommends an average drinking water 
intake of 1.4 Lid. 

- - 
New World Technology - 
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DCGL Calculation Results 

The DCGL calculation results are summarized for Ba-133 in Table 5 .  The modeling 
results indicate that peak year doses occurred in the first year for Ba-133. The RESRAD 
Version 6.3 model inputs and outputs are presented in this report in Volume 3, Appendix 
JJ of this report. 

Table 5 RESRAD-Version 6.3 Calculation Summary Table 

Radionuclide DCGL in Resulting 
pCVg TEDE in 

rnreml ear 

Ba'33 

The modeling code calculations arc presented in Volume 3, Appendix JJ ofthis 
report. 

.-. 
I 
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Sensitivity Analysis 

A sensitivity analysis was run with a multiplieridivisor of 2.0 for the following input 
parameters which had the largest affect on the calculated dose: 

Area of contaminated zone 
0 Thickness of contaminated zone 
0 External gamma shielding factor 

Outdoor time fraction 
0 Livestock intake of soil 

Table 6 below provides a summary of the sensitivity analysis. 
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Table 6 Sensitivity Analysis Results Summary 

The graphical results of the sensitivity analyses runs are presented in Volume 3, 
Appendix JJ of this report. 

5.2.3 Building Surfaces and Structures 

The DCGL’s for building surfaces and structures and the modeling code from which the 
DCGL’s were derived from are presented in Table 7 below. 

.a. 

I . New World Technolog) - 
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Table 7 Building Surfaces/Structures DCGLs 

5.2.4 Equipment and Tools 

For equipment and tools the limits specified in: "Guidelines for Decontamination 
of Facilities and Equipment Prior to Release for Unrestricted Use or Termination 
of Licenses for Byproduct, Source, or Special Nuclear Materials (NRC 1993), 
Office of Nuclear Material Safety and Safeguards (NMSS)" were applied. 

5.2.5 Soil 

The DCGL's for soil concentrations and the modeling code from which the DCGL's 
were derived from are presented in Table 8 below. 
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Ba’33 in Soil 
ThZ3’ in Soil 

Depleted 
Uranium in Soil 

T ,238 
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DCGL in pCi/g for 
Soil Concentrations 

Reference Document 

43 RESRAD 6.3 
1.1 Federal Register, Dated December 

7, 1999 (Volume 64, Number 234) 
0.5 Federal Register, Dated December 

7, 1999 (Volume 64, Number 234) 

Table 8 Soil Concentration DCGL’s 

6.0 RADIOLOGICAL SURVEY METHODS AND INSTRUMENTATION 

6.1 RADIOLOGICAL SURVEY METHODS 

6.1.1 Scanning Of Land Areas 

Land area surfaces were scanned for gamma emitting radionuclides to identify the 
presence of elevated direct radiation that might indicate residual gross activity or hot 
spots. 2” by 2” NaI detectors coupled to data loggers were used during this type of 
survey. The distance between the detector and the surface being measured was less than 
4 inches. Scanning rates did not exceed 1 foot per second while moving the detector 
back and forth in a serpentine pattern. Audible indicators were used to detect changes in 
instrument count rate. The intensity of the coverage of the scanning survey depended on 
the classification of the survey unit. 

6.1.2 Scanning Of Building SurfacesiStructures 

Prior to conducting any fixed measurements, surfaces were scanned for alpha-beta- 
gamma emitting radionuclides to identify the presence of elevated direct radiation that 
might indicate residual gross activity or hot spots. Large area gas proportional detectors 
coupled to rate meters/scalers were used during this type of survey. The distance between 
the detector and the surface measured was less than 1 cm. Scanning rates did not exceed 
1/2 detector width per second and audible indicators were used to detect changes in 
instrument count rate. The intensity of the coverage of the scanning survey depended on 
the classification (See Sections 8.2 and 8.3) ofthe survey unit. 

6.1.3 Scanning Minimum Detectable Concentration (MDC) 

For scanning the building surfaces for beta and alpha emitters, the scanning minimum 
detectable concentration (MDC,,,,) was determined. The MDC,,,, was determined in the 
field using site-specific background values. The scanning technique initially considers 
the sensitivity of the technique and background radiation levels. The initial value is 
calculated using the following equation: 

New World Technology 29 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 1 * *  
Title : Th-232 
Input F i l e  : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 

." 

.. 

.- 

- - - 
- - RESRAD-BUILD Table of Contents - 
- - - - 

RESRAD-BUILD Input Parameters . . . . . . . . . . . .  2 
Building Information ..................... 3 
Source Information ....................... 4 
For time = 0.00E+00 yr 

Time Specific Parameters.. . . . . . . . . . . . .  5 
Receptor-Source Dose Summary . . . . . . . . . .  6 
Dose by Pathway Detail . . . . . . . . . . . . . . . .  7 
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  8 

Time Specific Parameters.,. . . . . . . . . . . .  9 
Receptor-Source Dose Summary . . . . . . . . . .  10 
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For time = l.OOE+OO yr 

For time = 1.00E+01 yr 

For time = 1.00E+02 yr 

For time = 1.00Ec03 yr 
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RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 2 * *  *" 

Title : Th-232 
,.Input File : C:\Program Files\RESRAD-Family\BUILD\Th-232.bld 

- - - - 
- - - RESRAD-BUILD Input Parameters - 

- - - - 

Number of Sources : 1 
Number of Receptors: 1 
Total Time : 3.650000E+02 days 
Fraction Inside : 5.000000E-01 

Receptor Information 

Room x Y z FracTime Inhalation Ingestion(Dust) 
[ml [ml [ml [m3/dayl [m2/hrl 

1 6.000 6.000 1.000 1.000 1.80Et01 1.00E-04 

- - Receptor-Source Shielding Relationship = 

Receptor Source Density Thickness Material 
[g/cm31 [cml 

1 1 2.40E+00 0.00E+00 Concrete 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/01 1 4 : 1 0 : 4 5  Page: 3 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD-Family\BUILD\Th-232.bld 

Building Information 

Building Air Exchange Rate: 8.00E-01 l / h r  

Height [ml Air Exchanges [m3/hrl 
Area Lm21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t i 

t * 
t <=Q31: 7.20E+01 

* LAMBDA: 8.00E-01 * 
Area 36.000 * * 

H1: 2.500 * Room 1 * Q10 : 1.20E+01 

t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Deposition velocity: 1.00E-02 [ m h ]  Resuspension Rate: 5.00E-07 [ l /sI  



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:1G:45 Page: 4 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD_Family\BUILD\Th-232.bld 

Source Information 
,x_ 

.-ijource: 1 
Location:: Room : 1 x :  6.00 y: 6.00 : L :  G.OG[mI 
Geometry:: Type: Area 
Pathway : : 

Area:3.6GE+01 [m21 Direction: z c 

- 
Direct Ingestion Rate: 0.000E+G0 [l/llrI 

I Fraction released to air: 1.0GGE-01 
Removable fraction: 5.0GGE-01 

.- Time to Remove: 3.65GE+G2 [day] 

I 
Radon Release Fraction: 1.0GGE-01 - 

a 

Contamination:: - Nuclide Concentration - 
[dpm/m2 1 

TH-232 2.200Et03 
TH-228 0. GGOE+00 
RA-228 G.GOGE+OG 

u 

.. 
.*,e 

Dose Conversion Factor (Library: FGR 13 Morbidity 

Ingestion Inhalation Submersion 
[mrem/dpml [mrem/dpml [mrem/yr/ 

( dpm/m3 ) 1 
1.230E-03 7.387E-01 4.588E-07 
3.642E-04 1.556E-01 4.224E-03 
6.496E-04 2.287E-03 2.515E-03 



RESRAD-BUILD Dose Program Output, Version 3 . 3  08/21/07 14:10:45 Page: 5 * *  
Title : Th-232 
.Input File : C:\Program Files\RESRAD ~ F a r n i l y \ B U I L D \ T h - 2 3 2 . b l d  
:valuation Time: 0.0000@00@E+@@ years 

..,, 
Assessment for Time: 1 - - - - 

, ..” - - Time =@.00E+00 yr - - 

.* Source Information 

“I 

Source: 1 
*. 

Location:: Room : 1 x: 6.00 y :  6.00 2 : :  0.00 [m] - Geometry:: Type: Area Area:3.6GE+01 I.m21 Direction: z 
Pathway : : 

Direct Ingestion Rate: 0.000E+GG [l/hrl 
Fraction released to air: 1.000E-01 
Removable fraction: 5.0@@E-01 
Time to Remove: 3.650E+@2 [day] 

.~ 

.* 

r, . 
Contamination:: Nuclide Concentration 

[dpm/m2 1 
TH-232 2.20@Et@3 
TH-228 @.00@E+@@ 
RA-228 @.0OGE+@0 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 6 * *  
Title : Th-232 
I n p u t  File : C:\Program F i l e s \ R E S R A D ~ F a m i l y \ B U I L D \ T h - 2 3 2 . b l d  
:valuation Time: @.@@@OO@@@E+OO years 

Source Contributions to Receptor Doses 

[mrem] 

Source Total 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 7 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 
Evaluation Time: 0.000@0000E+00 years 

. ., 
Pathway Detail of Doses 

[mrernl 

Source: 1 
I i, Receptor External Deposition Immersion Inhalation Radon Ingestion 

1 5.93E-04 4.15E-05 4.45E-07 1.49E+@1 1.84E-04 6.80E-02 
*.a Total 5.93E-04 4.15E-05 4.45E-07 1.49E+01 1.84E-04 6.80E-02 



- 
+ RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 8 * *  
Title : Th-232 
Input File : C:\Prograrr  Files\RESRAD~Family\BUILD\Th-232.bld 
Evaluation Time: 0.00000000E+00 years 

,,,..,, Nuclide Detail of Doses 

II [mrern l  

aource: 1 mu 

- 
Nuclide Receptor Total 

II 1 

- TH-232 1.50E+01 1.50E+01 
TH-228 1.42E-02 1 . 4 2 E - 0 2  
RA-228 4.58E-03 4.58E-03 

TH-232 

1 

I 



' RESRAD-BUILD Dose Program Output, Version 3.3 08/21/01 14:10:45 Page: 9 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD-Family\BUILD\Th-232,bld 
3valuation Time: 1.00000000 years 

- - - Assessment for Time: 2 - 
I. = Time =1.00E+00 yr = 

.L 

- 
u Source Information 

Source: 1 - 
Location:: Room : 1 x: 6.00 y: 6.00 L :  0.00 [ m l  

." Geometry:: Type: Area Area:3,60E+01 Ern21 Direction: z 
Pathway : : 

Direct Ingestion Rate: 
Fraction released to ail 
Removable fraction: 
Time to Remove: 

Contamination:: Nuclide 

TH-232 
TH-228 
RA-228 

.. . 
O.OOOE+OO [l/hrl 
1.000E-01 
O.OOOE+OO 
3.650E+02 [day] 

Concentration 
[dpm/m2 1 

1.100E+03 
2.054Ei-01 
1.249E+02 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 10 * *  
Title : Th-232 
,anput File : C:\Program Files\RESRAD-Family\BUILD\Th-232.bld 
<valuation Time: 1.00000000 years 

.I 

*.. 
..., 
..* 

I 

Receptor 1 
'Total 
Y* 

I- - 
-_ 
_.. 
I - 
I 

Source Contributions to Receptor Doses 

[mreml 

Source Total 

2.35E-03 2.35E-03 
2.35E-03 2.35E-03 

, .. 



RESRAD-BUILD Dose Program Output, Version 3 . 3  08/21/07 14:10:45 Page: 11 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD ~ F a r n i l y \ B U I L D \ T h - 2 3 2 . b l d  
<valuation Time: 1.00000OOG years 

Pa thway  Detail of Doses 

Y'ource: 1 
Receptor 

1 
I- Total 

*I 

[mreml 

External Deposition Immersion Inhalation Radon Ingestion 
1.46E-03 O.GOE+OO 0.00E+00 0.00E.+00 8.97E-04 0.00E+0@ 
1.46E-03 G.GOE+OO 0.00E+G0 G.OGEt0G 8.97E-04 0.00E+00 



- 
* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 12 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD - Farnily\BUILD\Th-232.bld 
<valuation Time: 1.00000000 years 

* ,  Nuclide Detail of Doses 

.," [mrem] 

Sburce: I 

L_ 

Nuclide Receptor Total 
u 1 

-TH-232 8.99E-06 8.99E-06 
TH-228 1.28E-03 1.28E-03 
RA-228 1.07E-03 1.07E-03 

TH-232 

.I 

I .. 

.*.a 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 1 4 : 1 0 : 4 5  Page: 13 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD ~ Family\BUILD\Th-232.bld 
Cvaluation Time: 10.0000000 years 

- - - Assessment for Time: 3 - 
- - - Time =1.00E+01 yr __ 

- 
u Source Information 

Source: 1 
& Location:: Room : 1 x: 6.00 y: 6.00 2 ’ :  0.00 [m] 

Geometry:: Type: Area Area:3.60E+01 lm2l Direction: z 
Pathway : : - Direct Ingestion Rate: O.OOOE+OO [ l / h r ]  

Fraction released to air: 1.000E-01 
Removable fraction: 0.000Et00 
Time to Remove: 3.650Et02 [day] 

I 

Contamination:: Nuclide Concentration 
[dpm/m2 I 

TH-232 1.100Et03 
TH-228 6.211E+02 
RA-228 7.705Et02 

,a 

”* 

I 

..- 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 1 4  * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 
Evaluation Time: 10.0000000 years 

.. 
*. 

1 - 
.e 

I 

I 

I 

Receptor 1 
T o t a l  - 

Source Contributions to Receptor Doses 

[mrernl 

Source Total 
I 

2.36E-02 2 . 3 6 E - 0 2  
2.36E-02 2.36E-02 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 1 4 : 1 0 : 4 5  Page: 15 * *  
Title : Th-232 
,Input File : C:\Program Flles\RESRAD - Farnily\BUILD\Th-232.bld 
Evaluation Time: 10.0000000 years 

..", Pathway Detail of Doses 

.(" [mreml 

'Sburce: 1 
Receptor External Deposition Immersion Inhalation Radon Ingestion *,.* 

1 1.03E-02 0.00Et00 0.00Et00 0.00Et00 1.33E-02 0.00Et00 
1_ Total 1.03E-02 0.00Et00 0.00Et00 0.00E+00 1.33E-02 0.00E+00 



* RESRAD-BUILD Dose Program Output, Version 3 . 3  08/21/07 14:10:45 Page: 16 * *  
Title : Th-232 
.Input F i l e  : C:\Program Files\RESRAD ~ F a r n i l y \ B U I L D \ T h - 2 3 2 . b l d  
Evaluation T i m e :  10.0000000 years 

Nuclide Detail of Doses 

I [mrernl 

'Source: 1 

Nuclide Receptor Total 
_. 1 

TH-232 
TH-232 8.99E-06 8.99E-06 
TH-228 1 . 8 9 E - 0 2  1 . 8 9 E - 0 2  
RA-228 4 . 6 6 E - 0 3  4.66E-03 I 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 17 * *  
Title : Th-232 
,Input File : C:\Program F i l e s \ R E S R A D - F a r n i l y \ B U I L D \ T h - 2 3 2 . b l d  
Evaluation Time: 100.000008 years 

,. . 

...,. 

* 

.z. 

..- 

" 

.-u 

source: 
I 

" 

- - - Assessment for Time: 4 - 
- - - Time =1.00E+02 yr - 

Source Information 

1 
Location:: Room : 1 x: 6.00 y: 6.00 z :  0.00 [ml 
Geometry:: Type: Area Area:3.60E+01 [m21 Direction: z 

l/hrl 
Pathway : : 

d Direct Ingestion Rate: 0.000Et00 
Fraction released to air: 1.00OE-01 

I- Removable fraction: 0.000Et00 
Time to Remove: 3.650Et02 ...- 

.- 

Contamination:: Nuclide Concentration 
i dpm/rn2 I 

TH-232 1.100E+03 
TH-228 1.100E+03 
RA-228 1.100E+03 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 1 4 : 1 0 : 4 5  Page: 18 * *  
Title : Th-232 
Znput File : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 
:valuation Time: 100.000008 years 

Source Contributions to Receptor Doses 

[mreml 

Source Total 

3.86E-02 3.86E-02 
3.86E-02 3.86E-02 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 19 * *  
Title : Th-232 
.Input File : C:\Proqram Files\RESRAD ~ Family\SUILD\Th-232.bld 
Evaluation Time: 100.000008 years 

Pathway Detail of Doses 

[mreml 

I aource :  1 
Receptor External Deposition Immersion Inhalation Radon Ingestion - 

1 1.60E-02 0.00Et00 0.00Et00 0.00E+00 2.26E-02 0.00Et00 
(3. Total 1.60E-02 0.00Et00 0.00E+00 0.00E+00 2.26E-02 0.00E+00 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 1 4 : 1 0 : 4 5  Page: 20 * *  
Title : Th-232 
,,Input F i l e  : C:\Program Files\RESRAD-Family\BUILD\Th-232.bld 
Evaluation Time: 100.000008 years 

#I Nuclide Detail of Doses 

"I [mreml 

S'ource: I 

Nuclide Receptor Total ... 1 
TH-232 
TH-232 8.99E-06 8.99E-06 
TH-228 3.21E-02 3.21E-02 
RA-228 6.49E-03 6.49E-03 -* 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 1 4 : 1 0 : 4 5  Page: 21 * *  
Title : Th-232 
I n p u t  File : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 
Svaluation Time: 1000.00000 years 

- - Assessment for Time: 5 - 
”. I Time =1.00E+03 y r  - - 

I”. 

_* 

u Source Information 

Source: 1 
Location:: Room : 1 x: 6.00 y: 6.00 2 : :  0.00 [rnl 

)I Geometry:: Type: Area Area:3.60E+01 I:rn21 Direction: z 

la. Direct Ingestion Rate: 0.000E+00 [l/hr] 
Pathway : : 

Fraction released to air: 1.000E-01 
0,00OE+00 Removable fraction: -. 

‘”.* Time to Remove: 3.650E+02 [day] 

Contamination:: Nuclide Concentration 
ldprn/m2 I 

TH-232 1.100E+03 
TH-228 1.100E+03 
RA-228 1.100E+03 



I 

RESRAD-BUILD Dose Program Output, Version 3.3 06/21/07 1 4 : 1 0 : 4 5  Page: 22 * *  
Title : Th-232 
Tnput File : C:\Program Files\RESRAD ~ Family\BUILD\Th-232.bld 
: v a l u a t i o n  T i m e :  1OOG.OGGGO years 

Source Contributions to Receptor Doses 

[mreml 

Source Total 

3.86E-02 3.86E-02 
3.86E-02 3.86E-02 

1 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 23 * *  
Ti.tle : Th-232 
Input File : C:\Proqrarn Files\RESRAD~Farnily\BUILD\Th-232.bld 
:valuation Time: 1000.00000 years 

Pathway Detail of Doses 

[mrernl 

Yource: 1 
Receptor External Deposition Immersion Inhalation Radon Ingestion -* 

1 1.60E-02 @.00E+00 0.00Et00 0 . 0 0 E i 0 0  2.26E-02 G.GOE+OO 
u Total 1.60E-02 0.00E+00 0.00E+00 0 . 0 0 E i 0 0  2.26E-02 O.OOE+OO 

.I 



i RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 24 * *  
Title : Th-232 
rnput File : C:\Program Files\RESRAD-Farnily\BUILD\Th-232.bld 
:valuation Time: 1000.00000 years 

.., Nuclide Detail of Doses 

[mreml 

*I 
Source: 1 
.* 

Nuclide Receptor Total 
,“I 1 

“TH-232 8.99E-06 8.99E-06 
TH-228 3.21E-02 3.21E-02 
RA-228 6.49E-03 6.49E-03 

TH-232 

.I 

XI 



_-. 
* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:10:45 Page: 25 * *  
Title : Th-232 
Input File : C:\Program Files\RESRAD - Family\BUILD\Th-232.bld 
Tu11 Summary 

- - - 
- - RESRAD-BUILD Dose (Time) Tables - 
- - - - 

Receptor Dose Received f o r  the Exposure Duration 

(mrem) 

Evaluation Time [yrl 
0.00Et00 1.00Et00 1.00E+01 1.00E+02 1.00Ei~03 

l.5OEtO1 2.35E-03 2.36E-02 3.86E-02 3.86E-02 

Receptor Dose/Yr Averaged Over Exposure Duration 

fmrem/yr) 

Evaluation Time [ y r l  
0.00E+00 1.00E+00 1.00E+01 1.00E+02 1.00E+03 

1.50E+01 2.36E-03 2.36E-02 3.87E-02 3.87E-02 



RESRAD-BUILD Dose Program Output, Version 3 .3  9 8 / 2 1 / 0 7  1 4 : 2 4 : 3 3  Page: 1 * *  
Title : Th-232 EMC 
..Input File : C:\Program F i l e s \ R E S R A D ~ F a m i l y \ B U I L D \ T h - 2 3 2  EMC.bld 

RESRAD-BUILD Input Parameters . . . . . . . . . . . .  
Building Information ..................... 
Source Information ....................... 

Time Specific Parameters . . . . . . . . . . . . . .  
Receptor-Source Dose Summary . . . . . . . . . .  
Dose by Pathway Detail . . . . . . . . . . . . . . . .  
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  

Time Specific Parameters . . . . . . . . . . . . . .  
Receptor-Source Dose Summary . . . . . . . . . .  
Dose by Pathway Detail . . . . . . . . . . . . . . . .  
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  

Time Specific Parameters . . . . . . . . . . . . . .  
Receptor-Source Dose Summary . . . . . . . . . .  
Dose by Pathway Detail . . . . . . . . . . . . . . . .  
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  

Time Specific Parameters . . . . . . . . . . . . . .  
Receptor-Source Dose Summary . . . . . . . . . .  
Dose by Pathway Detail . . . . . . . . . . . . . . . .  
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  

For time = 0.00E+00 yr 

For time = 1.00E+00 yr 

For time = 1.00E+01 yr 

For time = 1.00E+02 yr 

For time = 1.00E+03 yr 
Time Specific Parameters..... . . . . . . . . .  
Receptor-Source Dose Summary . . . . . . . . . .  
Dose by Pathway Detail . . . . . . . . . . . . . . . .  
Dose by Nuclide Detail . . . . . . . . . . . . . . . .  

Full Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
12 

13 
1 4  
15 
16 

1 7  
1 8  
19 
20 

2 1  
2 2  
2 3  
24 
2 5  



RESRAD-BUILD Dose Program Output, Versien 3.3 08/21/07 14:24:33 Page: 2 * *  
Title : Th-232 EMC 
Input File : C:\Program F i l e s \ R E S R A D _ F a m i l y \ B U I L D \ T h - 2 3 2  EMC.bld 

E - 
- - RESRAD-BUILD Input Parameters - - - - 

Number of Sources : 1 
Number of Receptors: 1 
Total Time : 3.650000E+02 days 
Fraction Inside : 5.000000E-01 

Receptor Information s 

Room X Y z FracTime Inhalation IngestionIDust) 
[ml [ml [ m l  [m3/dayl [m2 / hr 1 

6.000 6.000 1.000 1.000 1.80E+01 1.00E-04 1 

- - Receptor-Source Shielding Relationship = 

Receptor Source Density Thickness Material 
[g/cm31 [cml 

1 1 2.40E+00 O.OOE+OC Concrete 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 3 * *  
Title : Th-232 EMC 
."Input File : C:\Program Files\RESRAD-Family\BUILD\Th-232 EMC.bld 

Building Information - 
Building Air Exchange Rate: 8 . 0 0 E - 0 1  l/hr 

Height [ml  Air Exchanges [m3/hrl 
Area [m21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t 

* * 
<=QOl: 7.20E+01 

* LAMBDA: 8.00E-01 * 
Area 36.000 * 

H1: 2.500 * Room 1 * Q10 : 7.20E+01 

t * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Deposition velocity: 1.00E-02 [rn/s] Resuspension Rate: 5.00E-07 [l/s] 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/i1/07 14:24:33 Page: 4 * *  
Title : Th-232 EMC 
,Znput File : C:\Program Files\RESRAD-Family\BUILD\Th-232 EMC.bld 

,/,.. 
Source Information 

*1 

iource: 1 
Location:: Room : 1 x: 6.00 y: 6.00 :!: O.OO[ml 
Geometry:: Type: Area Area:4.00E+00 :m21 Direction: z 

.U 

I Pathway : : 
Direct Ingestion Rate: 0.000E+00 [l/hrl 

,+s Fraction released to air: 1.000E-01 
Removable fraction: 5.000E-01 
Time to Remove: 3.650E+02 [day] 

Radon Release Fraction: 1.000E-01 
II 

- 
I 

Contamination:: 
Nuclide Concentration 

[dpm/m2 1 

TH-232 1.900E+04 
TH-228 0.000E+00 
RA-228 0.000Et00 

_ I  

-- 
_I 

.... 

Dose Conversion Factor (Library: FGR 13 Morbidity 

Ingestion Inhalation Submersion 
[mrem/dpml [mrem/dpml [mrem/yr/ 

I dpm/m3 1 1 
1.230E-03 7.387E-01 4.588E-07 
3.642E-04 1.556E-01 4.224E-03 
6.496~-04 i.28iE-03 ~ . s I ~ E - o ~  



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 5 *' 
Title : Th-232 EMC 
.Input File : C:\Program Files\RESRAD - Family\BUILD\Th-232 EMC.bld 
:valuation Time: 0.00000000E+00 years 

- - - Assessment for Time: 1 - 
- - Time =@.00Et00 yr - - 

,. . Source Information 

source: 1 
,I 

Location:: Room : 1 x :  6.00 y: 6.00 z: 0.00 [ml 

Pathway : : 
. .. Geometry:: Type: Area Area:4.00Et00 [m21 Direction: z 

.. Direct Ingestion Rate: 0.000E+00 [l/hrl 
Fraction released to air: 1.000E-01 
Removable fraction: 5.000E-01 
Time to Remove: 3.650Et02 [day] 

Contamination:: Nuclide Concentration 
[dpm/m2 I 

TH-232 1.900E+@4 
TH-228 0.000Et00 
RA-228 0.000Et00 



- 
' RESRAD-BUILD Dose Program Output, Version 3.3 0 8 / 2 1 / 0 1  14:24:33 Page: 6 * *  
Title : Th-232 EMC 
I n p u t  File : C:iProgram Files\RESRAD_FamilyiBUILDiTh-232 EMC.bld 
Svaluation Time: @.0000@0O@E+O@ years 

- - 
- - - RESRAD-BUILDDose Tables - - I 

Source Contributions to Receptor Doses 

[rnreml 

Source Total 
I 

1.44E+01 1.44E+01 
1.44E+01 1.44EtOl 



RESRAD-BUILD Dose Program Output, Version 3 . 3  3 8 / 2 1 / 0 7  1 4 : 2 4 : 3 3  Page: 7 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD Farnily\BUILD\Th-232 EMC.bld 
<valuation Time: 0.00000000E+00 years 

,,,.,I Pathway Detail of Doses 

[mreml 

I,* Source: 1 
, Receptor E x t e r n a l  Deposition Immersion Inhalation Radon Ingestion 

1 1 . 6 8 E - 0 3  3 .98E-05  4.27E-07 1 . 4 3 E t 0 1  1.76E-04 6.53E-02 
I”* Total 1 .68E-03  3 .98E-05  4.27E-07 1 . 4 3 E t 0 1  1.76E-04 6.53E-02 



.. 
RESRAD-BUILD Dose Program O u t p u t ,  Version 3.3 08/21/07 14:24:33 Page: 8 * *  

Title : Th-232 EMC 
'nput File : C:\Program Files\RESRADpFamily\BUILD\Th-232 EMC.bld 
:valuation Time: 0.00000000E+00 years 

Nuclide Detail of Doses 

[mreml 

8 ,  , 
Source: 1 

Nuclide Receptor Total 
1 1 ,  

TH-232 
'. TH-232 1.44E+01 1.44E+01 

TH-228 1.38E-02 1.38E-02 
RA-228 5.32E-03 5.32E-03 

U. 

" 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 9 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD~Family\BUIL!l\Th-232 EMC.bld 
:valuation Time: 1.00000000 years 

- - - Assessment for Time: 2 - 
- , *  - - Time =1.00E+00 yr - 

/#I,* 

..,,. 

3w ~ Source Information 

iource: 1 
Location:: Room : 1 x: 6.00 y :  6.00 z :  0.00 [ml 

"P, Geometry:: Type: Area Area:4.00E+00 [m21 Direction: z 

u Direct Ingestion Rate: 0.000Et-00 [l/t.rl 
Pathway : : 

Fraction released to air: 1.000E-01 
0.000E+00 Removable fraction: 3 

M Time to Remove: 3.650E+02 [day] 

Contamination:: Nuclide Concentration 
[ dpm/m2 1 

TH-232 9.500E+03 
TH-228 1.774E+02 
RA-228 1.079Et03 

... 

Y 



, .  

: RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 10 * *  
Title : Th-232 EMC 
Tnput File : C:\Program Files\RESRAD-Family\BUILD\Th-232 EMC.bld 
:valuation Time: 1.00000000 vears 

Source Contributions to Receptor Doses 

[mrem] 

Source Total 

4.97E-03 4.97E-03 
4.97E-03 4.97E-03 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 11 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD - Family\BUILD\Th-232 EMC.bld 
:valuation Time: 1.000@0000 y e a r s  

..,, Pathway Detail of Doses 

[mreml 

Eurce: 1 
Receptor External Deposition Immersion Inhalation Radon Ingestion - 

1 4.11E-03 0.00Et00 0.00E+00 0.00E+00 8.61E-04 0.00Et00 
I Total 4.11E-03 0.00Ei-00 0.00Et00 0.00E+00 8.61E-04 0.00E+0@ 

I - 



* RESRAD-BUILD Dose P r o g r a m  O u t p u t ,  V e r s i o n  3 . 3  08/i1/07 1 4 : 2 4 : 3 3  P a g e :  1 2  * *  
T i t l e  : Th-232 EMC 
Tnput F i l e  : C : \ P r o g r a m  F i l e s \ R E S R A D _ F a r n i l y \ B U I L D \ T t - 2 3 2  EMC.bld 
: v a l u a t i o n  T i m e :  1 . 0 0 0 0 0 0 0 0  y e a r s  

N u c l i d e  Detai l  of Doses  

[ r n r e m l  

Y o u r c e :  I 

N u c l i d e  R e c e p t o r  T o t a l  
t,, 1 

TH-232 
TH-232 2 .93E-05 2 .93E-05  
TH-228 1 .93E-03 1 .93E-03 
RA-228 3 .01E-03 3 .01E-03  

L"* 

"1 



' RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 13 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD_Family\BUILD\Th-232 EMC.bld 
:valuation Time: 10.0000000 years 

- - - Assessment for Time: 3 - 
- - - Time =l.OOE+Lll y r  - 

ll,n Source Information 

,.. , 

Source: 1 - 
Location:: Room : 1 x: 6.00 y :  6.00 z :  0.00 [m] 

Pathway : : 
. . .. Geometry:: Type: Area Area:4.00E+00 [m2] Direction: z 

- Direct Ingestion Rate: 0.000Et00 [l/:ir] 
Fraction released to air: 1.000E-01 
Removable fraction: O.OOOE+OO 

. .. 
*.* Time to Remove: 3.650Ec02 [day] 

Contamination:: Nuclide Concentration 
[dpm/m2 1 

TH-232 9.500E+03 
TH-228 5.364E+03 
RA-228 6.654E+03 

... 

,* 

I 



-. 
* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 14 + *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD ~ Family\BUILD\Th-232 EMC.bld 
<valuation Time: 10.0000000 years 

Receptor I 
Votal 

- - - 
- - - RESRAD-BUILDDose Tables - 
3 - - 

~ ~ _ _  

Source Contributions to Receptor Doses 

Imreml 

Source Total 

4.17E-02 4 . 1 7 E - 0 2  
4.17E-02 4.17E-02 

1 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/01 1 4 : 2 4 : 3 3  Page: 15 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRADpFamily\BUILD\Th-232 EMC.bld 
Evaluation Time: 10.0000000 years 

Pathway Detail of Doses 

1,1,3 
S o u r c e :  1 
,, Receptor External 

1 2.89E-02 
*”.* Total 2.89E-02 

-. 
”I 

- - 
.. 
-a 

..,., 

,<,+ 

[mreml 

Deposition Immersion Inhalation Radon Ingestion 
0.00Et00 0.00E+00 0.00E-00 1.28E-02 0.00E+00 
O.OOE+OO 0.00E+00 C.OOE-00 1.28E-02 0.00E+00 

I. 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 16 * *  
Title : Th-232 EMC 
input File : C:\Program Files\RESRAD - Family\BUILD\Th-232 EMC.bld 
:valuation Time: 10.0000000 years 

Nuclide Detail of Doses 

[mreml 

Nuclide Receptor Total 
< .  1 
TH-232 
TH-232 2.93E-05 2.93E-05 
TH-228 2.86E-02 2.86E-02 
RA-228 1.31E-02 1.31E-02 

I 

.I 

”. 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 17 * *  
Title : Th-232 EMC 
Tnput File : C:\Program Files\RESRAD-Family\BUILD\Th-232 EMC.bld 
:valuation Time: 100.000008 years 

- - - Assessment for Time: 4 - 
- Time =1.00Et02 yr - - - 

I 

'.!. Source Information 

-. 
;ource: 1 

Location:: Room : 1 x: 6.00 y: 6.00 z :  0.00 [ m l  
.. Geometry:: Type: Area Area:4.00E+00 [m21 Direction: z 

Pathway : : 
Direct Ingestion Rate: 
Fraction released to ail 
Removable fraction: 
Time to Remove: 

Contamination:: Nuclide 

TH-232 
TH-228 
RA-228 

^ .  .. 
0.000E+00 [l/hrl 
1.000E-01 
0.000Et00 
3.650E+02 [day] 

Concentration 
[ dpm/m2 1 

9.500Ec03 
9.500Ec03 
9.500E+03 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 16 * *  
Title : Th-232 EMC 
input File : C:\Program Files\RESRAD ~ Family\SUILD\Th-232 EMC.bld 
<valuation Time: 100.000008 years 

Source Contributions to Receptor Doses 
,.. 

[mreml 

Source Total 
1 ** 

Receptor 1 6.66E-02 6.68E-02 
Total 6.68E-02 6.66E-02 

I- 

L 1  

,I 

I 

-.. 



: RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 1 9  * *  
Title : Th-232 EMC 

:valuation Time: 100.000008 years 
.Tnput F i l e  : C:\Program Files\RESRAD-Farnily\BUILD\Th-232 EMC.bld 

Sburce: 1 
Receptor External 

1 4.52E-02 
-I Total 4.52E-02 

Pathway D e t a i l  of Doses 

[mreml 

Deposition Immersion Inhalation Radon Ingestion 
0.00Et00 0.00E+00 0.00Et00 2.17E-02 0.00Et00 
0.00EtOO 0.00E+00 0.00Et00 2.17E-02 0.00Et00 



* RESRAD-BUILD Dose Program Output, Version 3 .3  0 8 / 2 1 / 0 1  1 4 : 2 4 : 3 3  Page: 2 0  * *  
Title : Th-232 EMC 
Input F i l e  : C:\Program Files\RESRAD-Farni ly\BLlILD\Th-232 EMC.bld 
Evaluation Time: 100.000008 years 

Nuclide Detail of Doses 

[mreml 

I" Source: 1 
.. 

Nuclide Receptor Total 
** 1 

TH-232 
'TH-232 2 .93E-05 2 .93E-05 

TH-228 4 .85E-02 4.85E-02 
RA-228 1 .83E-02 1.83E-02 

,8.. 

. .. 



' RESRAD-BUILC Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 21 * *  
Title : Th-232 EMC 
,Input File : C:\Program Files\RESRAD_Family\BUILD\Tti-232 EMC.bld 
Svaluation Time: 1000.00000 years 

- - Assessment for Time: 5 - - Time =1.00E+03 yr - - 

b , /  Source Information 

source: 1 
4. 8 ,  

Location:: Room : 1 x: 6.00 y :  6.00 z :  0.00 Lml 

Pathway : : 
.* ,, Geometry:: Type:  Area Area:4.00E+OD [m21 Direction: z 

I I< Direct Ingestion Rate: 0.000Et00 [ l / h r l  
Fraction released to air: 1.000E-01 
Removable fraction: 0.000Et00 

. .. 
* I  Time to Remove: 3.650Et02 [day] 

Contamination:: Nuclide Concentration 
[dpm/m2 1 

TH-232 9.500Et03 
TH-228 9.500E+03 
RA-228 9.500E+03 



* RESRAD-BUILD Dose Program Output, Version 3.3 08/21/01 14:24:33 Page: 2 2  * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD-Family\BUILD\Th-232 EMC.bld 
Evaluation Time: 1000.00000 years 

,id* 

f 

+., 

nl. 

3 

4 

Receptor 
‘Total 

I 

- - 
- - RESRAD-BUILDDose Tables 
= 

Source Contributions to Receptor Doses 

[mrem] 

Source Total 
1 

1 6.68E-02 6 . 6 8 E - 0 2  
6.68E-02 6.68E-02 



RESRAD-BUILD Dose Program Output, Version 3.3 08/21/07 14:24:33 Page: 23 * *  
Title : Th-232 EMC 
-nput File : C:\Program F i l e s \ R E S R A D - F a m i l y \ B U I L D \ T h - 2 3 2  EMC.bld 
:valuation Time: 1000.00000 years 

Pathway Detail of Doses 

[mreml 

Source: 1 
Receptor External Deposition Immersion Inhalation Radon Ingestion 

1 4.52E-02 0.00Et00 0.00E+00 O.OOE+OO 2.17E-02 0.00Et00 
Total 4.52E-02 0.00E+00 0.00E+00 0.00E+00 2.17E-02 0.00E+00 



* RESRAD-BUILD Dose Program Output, Version 3.3 06/21/07 14:24:33 Page: 24 * *  
Title : Th-232 EMC 
Input File : C:\Program Files\RESRAD ~ Family\BUILD\Th-232 EMC.bld 
Evaluation Time: 1000.00000 years 

Nuclide Detail of Doses 

I/,i [mrem] 

Source: 1 * 8, 

.I) I 

Nuclide Receptor Total 
..,< 1 

"'.' TH-232 2.93E-05 2.93E-05 
TH-232 

TH-228 4.85E-02 4.85E-02 
RA-228 1.83E-02 1.83E-02 

.** 



... 
* RESRAD-BUILD Dose P r o g r a m  O u t p u t ,  V e r s i o n  3 .3  08/21/07 14:24:33 P a g e :  25 * *  
T i t l e  : Th-232 EMC 
I n p u t  F i l e  : C : \ P r o g r a m  Files\RFSRAD-Family\BUILD\Th-232 EMC.bld 
? u l l  Summary 

R e c e p t o r  Dose R e c e i v e d  fo r  t h e  E x p o s u r e  D u r a t i o n  

(rnrern) 

E v a l u a t i o n  Time [yr] 
0.00E+00 1.00E+00 1.00Et01 1.00E+02 1 . 0 0 E i 0 3  

1.44E+01 4.97E-03 4.17E-02 6.68E-02 6.68E-02 

R e c e p t o r  Dose/Yr Averaged O v e r  E x p o s u r e  D u r a t i o n  

O.OOE+OO 1.00E+00 

1.44Et01 4 . 9 7 E - 0 3  

( m r e m / y r  I 

Evaluation T i m e  l y r )  
1.00E+01 1.00EtOZ 1.00E+03 

4.17E-02 6.69E-02 6.69E-02 



0 1  

a i  
L l  

L l  

9 1  

51 

P I  

E l  

2 1  

I1 

0 1  

6 

a 



- 
SRqO. Version 6.3 T* L i m i t  = 180 day5 08/21/2007 15:09 ?age 2 

mmary : RESRAD D e f a u l t  Parameters F i l e :  Slte3.RAD 

Dose conversion F a c t o r  land Related) P a r a m e t e r  Summary 

F i l e :  FGR 13 MORBIDITY 

0-1 1 Dose conversion f a c t o r s  f o r  i n h a l a t i o n ,  m r e m / p C i :  

- 1 I Ba-133 

I 
'0-1 1 Dose ConYersiO" f a c t o r s  f o r  i n g e s t i o n ,  rnrern/pci: 

D-1 I Ba-133 
I 

, 34 I Food t r a n s f e r  factors: 

0-34 I 83-133 , p l a n t / s o i l  concentration r a t io .  dimensionless 

34 I Ba-133 , beef/livest0ck-intake ratio, lpCi/kgl/lpCi/d! 

DCF21 I 1  

DCF3 : 1) 

R T F (  1 , l l  

RTFl 1 . 2 1  

3 4  I Ba-133 , milk/livestock-inrake ratio, IpCi/Ll/lpCi/d! I 5.COOE-04 I 5.000E-04 I RTFl  1 . 3 1  

' I  I I I 
D-5 1 Eioaccumularion factors, fresh water, L/kg:  I I I 

5 I Ba-133 , f i s h  I 4 .C30EtOO I 4.000EiOO I BIOF'RCI 1.11 

*-e I Ba-133 , crustacea and mollusks I 2 . 0 0 0 E i 0 2  I 2.000E+02 I BIOFACI 1.21  

lase Case  means  Defiu1t.Lib w / o  A s s o c i a t e  Nuclide contributions 

I. 



- 
;RW. Version 6.3 T% Limit = 180 days 08/21/200i 1 5 : 0 9  Paye 3 

mary : RESRW Default Parameters File: Slte3.RA0 

Site-Speiific Paranleter smrnary 

I 
tMFnii I P a r a m e t e r  

li I Area of  contaminated zone Im"Z! 

Roll I Thickness of contaminated zone Im! 

I.. I Length parallel to aquifer flow Im! 
I ?  I Basic radiation dose limit Irnrem/yrl 

~ 0 1 . ~  I ~ i m e  s i n c e  placement of material Iyr! 

no?.. I T I ~ ~ S  for calculations i y r i  

1.. I Times for calculations l y r !  

~ 0 1 1  I T X ~ ~ S  f o r  calculations iyr! 

.., 

::di I Times f o r  calculations l y r i  

I1 I T i m e s  for calculations l y r !  

I1 I Times f a r  calculations Iyr1  .,.. 
R O I I  I ~ i m e s  for calculations iyr! 

RQJI I ~ i m e s  for  calculations iyrl 

" I 
11 I Times for calculations l y r !  

~ 0 1 2  I 1nirial p r i n c i p a l  radionuclide (pcilgl : Ba-133 

1 I c o n c e n t r a t i o n  in groundwater IpCilLi: Ba-133 
..- 
.-. I 
R 0 1 3  I Cover depth I m l  

"213 I Density Of cover material Ig/cm'*31 

13 I Cover depth e r a s i o n  r a t e  Imlyrl 
flli I ~ensrty of contaminated zone lgIcm**3! 
~ 0 1 3  I Contaminated zone erosion r a t e  I r n l y r l  
II_ 

1 3  I Contaminated zone total porOSity 
..,..I3 I Contaminated zone fleld capacity 
R013  I Contaminated z o n e  hydraulic conductivity Imlyr! 

"13 I Contaminated zone b parameter 
13 I Average annual wind speed Irnlsecl 

r. 
R01.1 Humidity in a i r  Ig/rn*-31 

Evapotranspiration coefficient 
Precipitation Irnlyr! 

Irrigation lrnlyr! 

I r r i g a t i o n  mode 

R u n o f f  coefficient 

Watershed a r e a  for nearby stream o r  pond lm**21 

Accuracy for waterlsail computations 

Density of saturated zone  Ig/cm*'3! 

Saturated zone  total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 
Saturated zone hydraulic Conductivity Irnlyr! 

S a t u r a t e d  z o n e  hydraulic gradient 

Saturated zone b parameter 

Water t a b l e  drop rate Irnlyrl 

Well pump intake depth Im below w a t e r  fab le1  

Model: Nondiaperslon IND! or Mass-Balance IMBI 

Well pumping raze  lrn'*3/yr! 

- I  
R 0 1 5  I Number of  unsaturated zone Strata 

I Used by RESRAD I Paramete r  

Default I (If different from user input! I Name 

1.00a~i04 I 
:.ana~+ao I 
1.000Ei02 I 
3.000Ei01 I 
0.000EiO0 I 
1.000Ei00 I 
3.000Ei00 I 
1.000E+01 I 
3.000Et01 I 
1.000E+02 I 
3.000~+02 I 
1.000E+03 I 
0.000E+00 I 
O.OOOE+OO I 

I 
0.000E+00 I 
0.000E+00 I 

a.000Ei00 I 
I 

1 . 5 0 0 E i 0 0  1 
1.000E-03 I 
1 . 5 0 0 E i 0 0  I 
I .000E-03 I 
4.000E-01 I 

5.000E-01 I 
1 . 0 0 0 E i 0 0  I 
2.000E-01 I 
overhead I 
2 .000E-01 I 
1.000EiOfi I 
I.000E-03 I 

I 
1.50DEi00 I 
4.000E-01 I 
2.000E-01 I 
2 . ~ 0 @ ~ - 0 1  I 
1.000E+02 I 
2.000E-02 I 
5.3a0~+00 1 
1.000E-03 I 
1.000Ei01 I 
ND I 
2.500Ei02 I 

I I I 
I 1  I 1  I 

.._ 

_.. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

~~~ 

... 

... 

... 

... 

... 

_.. 

... 

... 

... 

.__ 

... 

... 

_.. 

... 

... 

... 

... 

... 

... 

... 

_._ 

... 

... 

... 

._. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

I AREA 
I THICK0 
I LCLPAQ 
I BRDL 
I T I  

I T1 2) 
I T (  3 )  

I T( 4 1  

I T I  51 
I T I  61 

I TI 71 

I TI B !  

I TI 91 

I TllOi 
I 
I S l l  I! 

W 1 (  11 

COVER0 

DENSCV 

VCV 

DENSCZ 

VCZ 

TPCZ 

FCCZ 

HCCZ 

BCZ 
WIND 

HUNID 
EVPPTR 

PRECIP 

R I  

IDITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 
TPSZ 

EPSZ 
FCSZ 

HCSZ 
HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

UW 



iWD. Version 6 . 3  Th Limit = 180 days  08/21/2007 1 5 : 0 9  Page 4 
nmary  : RESRAD Default Paramete r s  File: Si t<?3.RAD 

Site-Specific Parameter Summary lconrinuedl 

I I user I I Used by RESPAD I Parameter 

MenL I Parameter I I n p u t  I D e r a u l t  I l l f  different froT user inpurl I Name 

U n s a t .  zone 1. thickness l m l  

Unsa t .  zone 1, soil density Ig/cm'*31 

u n s a t .  z o n e  1, t o t a l  porosity 

unsat. zone 1, effective p<'rosiry 

Unsat. zone 1. field capacity 

unsat. zone 1. soil-specific b Parameter 

Unsat. zone 1, hydraulic conductivity I rn lyr l  

Distribution coefficients far Ba-133 

Contaminated zone lcrn"3/gi 

Unsaturated zone 1 lcm*~3/g1 

Saturated zone l cm**3 /91  

Leach rare  I I y r l  

Solubility constant 

inhalation rate I m + * 3 / y r i  

Mass loading for inhalation 1g/rn*+31 

Exposure duration 
Shielding factor. inhalation 

Shielding factor. external gamma 

F r a c t i o n  of time spent indoors 

Fraction of time spent  outdoors Ion site1 

Shape ractor flag. external gamma 

Radii of Shape factor a r r a y  [used if FS = -11: 

Outer a n n u l a r  radius l m l ,  ring 1: 

Outer a n n u l a r  radius l m l ,  ring 2: 

outer annu lar  radius l m l ,  r i n g  3 :  

Outer annu la r  radius Iml, ring 4: 

Outer a n n u l a r  radius l m l ,  ring 5: 

Outer annular radius I m l ,  r i n g  6 :  

Outer a n n u l a r  radius l m l .  ring 7: 
Outer a n n u l a r  radius I m l ,  r i n g  8 :  

Outer a n n u l a r  radius l m l ,  r i n g  9 :  

O u t e r  a n n u l a r  radius I m l ,  r i n g  I o :  

Outer a n n u l a r  radius I m l ,  ring 11: 

Outer annular radius I m l ,  ring 12: 

fractions Of a n n u l a r  a rea5  within AREA: 
Ring 1 

Ring 2 
R l n q  3 

R i n g  4 
Ring 5 

Ring 6 
R i n g  1 

Ring 8 

Ring 9 
R i n g  10 
R i n g  I1 
Ring 12 

I 4.000Ei00 
I 1 . 5 0 0 E i 0 0  

I 4.000E-01 
I 2.00OE-C1 
I 2.0COE-01 
I 5.3COEICC 

I l.OCOE+Cl 
I 
I 
I 5.000EIO1 
I 5.000EIG1 
I 5 . 0 0 0 E i C 1  

I 0.000EiCC 

I 0.000EiCC 

I 
I 8.400EIOL 
I 1.000E-04 
1 3 .000E+01 

I 4.000E-01 
I 1.000E-01 

1 5.000E-01 

I 1.000Ei00 
I 2 .500E-01 

not used 

not used 
n o t  "sed 

not used 
not used 

not "sed 

not  used 

not "sed 

4 .030E+OO 

1.510EiOO 

4.03OE-01 
2 . 0 3 0 E - 0 1  

2.030E-01 

5.330E+00 

1 .OlOE+Ol 

5.030Ei01 

5 . 0 3 0 E i 0 1  

5 . 0 3 0 E i 0 1  

0 . 0 3 0 E i 0 0  

0.030E+00 

8.430E+03 

1.030E-04 

3 . 0 3 0 E i 0 1  

4.030E-01 

1 .OOOE-Ol 

5.000E-01 

2.500E-01 

1.000Ei00 

5.000Et01 

7.011E+01 

0. 000EtOO 

0.000E+00 

0.000Ei00 

O.OOOEi00 

0.000Ei00 
0 . 0 0 0 E i 0 0  

not used I 0.000EiOO 
not used I a.oanE+oo 
not used I 0.000E+00 
not used  I 0 . 0 0 0 E i 0 0  

I 
I 

n o t  used I 1 . 0 0 0 E i 0 0  

not u s e d  I 2.732E-01 
not u s e d  I G.COOE+00 

not used I O.COOE+00 

not used I O.COOEi00 

not used I 0 . C 0 0 E i 0 0  

n o t  used 1 0.COOEi00 
n o t  used I 0 .COOEi00 

not "Sed I O.COOE+00 

not " s e d  I 0 . 0 0 0 E i 0 0  

I I I 

not use3 I 0.C800Ei00 

I not used 1 0 . 0 0 0 E i 0 0  I 

... 

... 

... 

... 

... 

.._ 

... 

... 

.._ 

... 

4.426E-02 

not used 

._. 

... 

... 

... 

... 

... 

... 

>O shows circular AREA. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

.._ 

... 

... 

... 

... 

... 

... 

... 

... 

H i l l  

D E N S U Z I l J  

TPUZ 111 

E P U Z I 1 1  

FCUZlll 

B U Z I l I  

HCUZllI 

DCNUCCI 11 

DCNUCUI 1,:) 

DCNUCS I 11 

RLEACH I 1 1 
SOLUBK! 11 

INHALR 
MLINH 

ED 

SHF3 

SHF1 

F I N D  

FOTD 

FS 

RAD-SHAPE1 1)  

PAD-SHAPE1 21 

RAD-SHAPE1 31 

RAD-SHAPE1 41 

PAD-SHAPE 1 5 1 

RAD-SHAPE! 61 

PAD-SHAPE1 11 

RAD-SHAPE1 81 

PAD-SHP.PE I 91 

RAD-SHAPE 1101 

RRD-SKAPE ! I l l  

RAD-SHAPE 112 1 

FRACAI 11 

FRACAI 21 

FRACAI 31 

FRRCAI 41 

FRACAI 51 
FRACRl 61 

FRACAI 71 

FPACAI 81 

FRRCAl 91 

FPACA ! 10 I 
I FRRCAl111 
I FRACAIlZl 
I I 

... 



I_ 

S h W ,  Version 6 . 3  Tb Limit = 180 days 08/21/2C01 l 5 : 0 9  Page 5 

mmary : RESR9U Default Parameters F i l e :  Site3.PAD 

Site-Specific Parameter Summary (continued! 

I U s e l  

P a r a m e t e r  I InpLt 

Fruits, vegetables and grain consumption f kg /y r !  I 1.600Ei02 
Leafy vegetable consumption lkg/yi! 
Milk consumption i L / y r l  

Meat and poul~ry cansumptian lky/yri 
Fish consumption fkqlyrl 

Other sea food  consumptlon !kg/yrl 
Sail ingestion r a re  lg/yr! 

Urinking water intake iL/yrl 

Contamination fraction of drinking w a t e r  

Contamination fraction Of household water 

COntamlnation fraction Of li"eSt0ck. w a t e r  

contamination fraction of izrigation w a t e r  

Contamination fracrion of aquatic food 

Contamination fraction ai p l a n t  food 

Contamination fraction of meac 

Contamination f r a c t i o n  of milk 

Livestock fodder intake for meat Ikg/day!  

Livestock fodder  intake for milk lkg/dayl 

Livestock water intake for m e a t  lL/dayl 

Livestock water intake far milk iL/dayl 
Livestock soil intake lkg/dayl 

Mass loading for foliar deposition Ig/m*+;! 

Depth of soil mixing layer fm! 

Depth of  mot^ fm l  

Drinking water  fraction from ground water  

Household water fraction from ground w a t e r  

Livescock w a t e r  fraction from ground  water 

Irrigation fraction from ground w a t e r  

Wet weight crop  yield far Non-Leafy Ikg/m'*ZI 

Wet weight crop yield for Leafy lkg/rn+*Z! 

Wet weight crop yield f o r  fodder Ikg/rn**2! 

Growing Season for Non-Leafy [years! 

Growing Season for ~ e a f y  [years! 

Growing Season for Fodder (years1 

Translocation Factor f o r  Non-Leafy 

Translocation Fac to r  for Leafy 
Translocation f a c t o r  f a r  Fodder 

Dry Foliar Interception Fraction for Nan-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 

dez Foliar Interception Fraction far Nan-Leafy 
Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Eodder 

Geatherinq Removal Canstant f a r  Vegetation 

c-I2 ccncentration in water 1g/cm'f3!  

1 1.400Ei01 
I 9.200~ini 
I 6.300~+31 
1 5.400Ei30 
I 9 .000E-31  

I 3.650E111 
I 5.100Ei ' IZ  

I l e f a u l t  

1.600Ei02 

1.400Ei01 

9 20OE-01 
6 3 0 0 t i 0 1  

5 4 0 0 E i 0 0  

9 000E-01 
3 .  650Ei01 

5.100Ei02 

C-12 concentration in contaminated soil iq/g) 1 not used 
Fraction of vegetation carbon from s o i l  I not used 

Fraction of vegetation carbon from air I n o t  used 

Used by RESRAD 1 parameter 

_.. 

... 

... 

... 

... 

... 

... 

_.. 

... 

... 

.._ 

... 

_.. 

O . ~ O ~ E - O ~  

0 . 3 0 0 ~ - 0 3  

0.300E-03 

... 

... 

... 

.._ 

... 

... 

... 

... 

... 

... 

_.. 

... 

... 

... 

._. 

... 

... 

... 

... 

... 

.-. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

.._ 

... 

~ 

DIET 111 

DIET!21 
DIET131 

DIETI4! 
DIET 15) 

UIET161 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR 9 

FPffiNT 
EMEAT 

€MILK 

LFI5 

LFI6 

LWI5 
LWI5 

LSI 

MLFD 
DM 

DROOT 

FGWDW 
FGWHH 

FGWLW 
FGiiIR 

Y V l l !  

Y V 1 2 I  

YV131 

TEi1I 

TEI2I 

TE131 
Tl'IilI 

TIV(2! 

TIV[3! 

R D R I I 1 )  

R D R Y I 2 !  

R D R Y l 3 I  

RWET ti) 
RWETI2! 

RWETf3! 

WU-M 

C12WTR 

I C12CZ 
I CSOIL 
I C A I R  
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mllary : RESRAD Default Parameters File: Sife3.PAD 

Site-Specific Parameter Summary Icantindedl 

I I user I I Used by RESPAD I parameter 

Menu I Parameter I Inpat I Default I [If different from user inpurl I Name 

c-14 e v a s i o n  layer thickness in s o i l  !m! 

c-14 e v a s i o n  flux rate from sori I 1 / 5 C C l  

c-12 e u a s i o n  flux rate from soil 11/ses1 

Fraction of grain in beef cattle feed 

i r a c t l a n  of grain in milk c o w  feed 
DCE correction factor far gaseous forms of c14 

S t o r a g e  times of  contaminated foodstuffs [days 

Fruits, non-leafy vegetables. and g r a i n  

Leafy vegetables 

Milk 

Meat and poultry 

fish 

Crustacea and mollusks 
Well w a t e r  

Surface  water 

Livestock fodder 

r h i c k n e a s  of building foundation ! m i  

3ulk density of building foundation Ig/cm**3l 

Total porosity of  the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover  material 

Volumetric water Content Of the foundation 
Diffusion coefficient f a r  radon gas Irn/secl:  

in cover  m a t e r i a l  

i n  foundation material 

in contaminated zone soil 
Radon vertical dimension of  mixing ( m i  

A v e r a g e  building a i r  exchange rate Ilihrl 
Height Of the building Ir03ml I m J  

Building interior area factor 

R021 I Building depth below ground  sur face  !mi 

-21 I Emanating power of Rn-222 985 

?:. I Emanating power of Rn-220 g a s  

I - 
T I T L  I Number of graphical time points - 

TI. I Maximum number of integration points f o r  dose 

-Ti. I Maximum number of integration points far risk 

i !  : 

not u s e d  I 3.iOOE-01 

not u s e d  I 1 . ( 0 0 E - 0 1  

not u s e d  I 1.i00E-10 
not u s e d  I 8.(00E-01 
r io t  used I 2.i00E-01 
n o t  used I 0.(00E+00 

I 
I 

I 1.400Et01 
I i.oooE+no 
I i.onoE+on 

I 2.000~+01 
I 7.000EiOO 
I 7.000Ei00 
I 1 . 0 0 0 E i 0 0  

I 1 . 0 0 0 E i 3 0  

I 4.500~iil 
I 
I not used 

I not used 
I not used 
I not used 
I not used 
not "sed 

not used 

not used 

n o t  used 

n o t  "Sed 

not u5e . i  

not "sed 

not used 

1 . 4 0 0 E i 0 1  

1 .COOE+OO 
1 .COOE+00 

2.COOE101 

7. CO@E+CO 

1. C O O E i O O  

1.COOEi00 

1. C O O E i O O  

4 . i 0 0 E + 0 1  

l.i@@E-01 

2 . 4 0 0 E i 0 0  

4 .C30E-01 

1.COOE-01 

5.C30E-02 

1.000E-02 

2.000E-06 

3.000E-07 

2.00OE-06 
2.000Ei00 

5.000E-01 

2 . 5 0 0 E i 0 0  

0.00@E+00 

I DMC 
I EVSN 

... 

... 

... I REVSN 

I AVFG4 
... I AVfG5 
... 

I C02F ... 

I 
I 

... 

... 

... 

... 

._. 

... 

... 

... 

... 

STOR-T I1 I 

STOR-TI2I 

STOR-TI3I 

STOR-T 1 4  l 

STOR-TIII 

STOR-Tl61 

STOR-T 17 1 

STOR-T I B J 

STOR-Tl91 

I FLOOR1 

I DENSFL 
I TPCV 
I TPFL 
1 PHZOCV 
I PH2OFL 

__. 

... 

... 

... 

.._ 

... 

I 
I DIfCV 
I DIFFL 

... 

... 

I OIfC7. ... 

I HMIX 
I REXG 
I HRM 

I FA1 

... 

... 

... 

... 

I DMFL I not used I-1.OOOEi00 I ... 

I not used I 1.500E-01 I ... 

I I I I 

1 not used I 2.500E-01 I ... I EMANA111 
I EMPSJAl2i 

I NPTS ... I 
I 
I 

I 32 I --- 
I 17 I - - ~  
I 257  I --- 

I LYMAX 
I KYMAX 

... 

... 
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m m d r v  : RESRAD D e f a u l t  Parameters File: !Sitel.RRD 

summary of Pathway S e l e c t i o n s  

Pathway I User S e l e c t i o n  

1 -- external gamma I active 

2 .- inhalation f w / o  radon1 I a c t i v e  

3 -- plant ingestion I active 

4 -- meat ingestran I a c t i v e  

5 -- m i l k  ingestion I active 

6 -- aquatic foods I active 

7 -- drinking water I active 

8 -- soil ingestion I a c t i v e  

9 -- radon I suppressed 

Find peak pathway doses I suppressed 
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n m a w  : R E S R K  D e f a u l t  Parameters  File: Si:e3.RAD 

Contaminated Zone Dimensions I n i t i a l  so i l  Concentrations, pcilg 

Area: 6.00 square  meters Ba-133 4.300Ei01 

Thickness: 0.15 meters 

~ e r  Depth: 0.00 meters 

Total Dose TDOSEItl, mremlyr 

B a s i c  R a d i a t i o n  Dose L i m i t  = 1 .500E+01 m r e i n l y r  

T o t a l  M i x t u r e  Sum M t i  = Fraction of B a s i c  Dose L i m i t  Recei'ied aC Time I t 1  

, , I  

z lyearsl: 0.000Ei00 1.000Ei00 3.000EiO0 1 . 0 0 0 E i 0 1  3 . 0 0 0 € + 0 1  1 . ~ 1 0 0 E i 0 2  3 . 0 0 0 E i 0 2  1 . 0 0 0 E i 0 3  

8 ' ~  TUOSEltl: 1 . 4 8 9 E i 0 1  1.330EiOl 1 . 0 6 1 E i 0 1  4 . 8 0 2 E i 0 0  4.931L-01 1.30OE-04 O.OOOE+QO 0 . 0 0 0 E i 0 0  

M l t i :  9.930E-01 8.868E-01 1.013E-01 3.201E-01 3.281E-02 8.565E-06 D.OOOE+OO 0.000Ei00 
,, " 

ximum TDOSEltl: 1 . 4 8 9 E i 0 1  mrem/yr at t = 0.000E+00 years 
,,,I. 
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n m a r y  : RESPAD D e f a u l t  Paramercrs File: Site3.RAD 

T o t a l  Dose C o n t r i b u t i o n s  TDOSEi i ,p , t l  f o r  I n d i v i d u a l  R a d i o n u c l i d e s  l i l  and  Fathways i p l  

As mremlyr a n d  Fraction of  Tctal DOS? At t = 0.000EiOO years 

Water Independent P a t h w a y s  (Inhalation e x c l u d e s  r adon ,  

Ground I n h a l a t i o i l  Radon Plan :  Meat Milk S o i l  

Radio-  

" k c l i d e  rnrern/yr f r a c t .  mrernlyr f r d c t .  mremlyr f r a c t .  mremlyr f r a c t .  mrernlyr fract. mremlyr f r a c t .  mremlyr f r a c t .  
. -  - - 
f % 1 3 3  1 . 4 8 9 E i 0 1  1.0000 9.250E-06 0,0000 O.OOOEiO0 0.0000 6.020E-C5 '1.0000 2.915E-01 0.0000 i . 0 4 1 E - 0 6  0.0000 2.268E-05 0.0000 

~ - -- - - -- -- - 
, ,. 

t a l  1.489E101 1.0000 9.250E-06 0 . i l000  0.000Ei00 0.0000 6.020E-05 81.0000 2.915E-01 0.0000 1 .041E-06  0.0000 2.268E-05 0.0000 

T o t a l  Dose Contributions T D O S E f i . p , t l  f o r  I n d i v i d i i a l  Radionuclides i i l  and Pathways ipl 

As mremlyr and F r a c t i o n  of  T o t a l  Cose At t = 0.000Ei00  years 
,.,. 

Water Dependenr Pal.hways 

All Pathways' .- Water F i s h  Radon Plant ,  Meat Milk 
Radia-  

'-elide m r e m / y r  f r a c t .  m r e m l y r  f r a c t .  mrernlyr f r a c t .  mrem/yr < r a c t .  mrern/yr f r a c t .  m r e m l y r  f r a c t .  mremlyr f r a c t .  

M 

~ a - 1 3 3  O.OOOE+OO o.acao o.aoo~+oa o.aooo O . O ~ O E + C O  o.0000 O.UO~E+OO o . o o o o  o.oao~+oo o.aooo O . O O O E + O G  o.oaoo 1.489~+01 1.ooao - -- ~- ~- -~ - - 7 
t a l  0.000EiO0 0.0000 0.000Ei00 0.0000 0.000EiOO 0.0000 0.033E+00 0.0000 @.000E+00 0.0000 0.000Ei00 0.0000 1.489E101 1.0000 - 

'Sun of a l l  water i n d e p e n d e n t  and  d e p e n d e n t  p a t h w a y s .  
,~ 
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mrnari : RLSRAD Default Parameters File: Site3.RRD 

Total Dose Contributions TDOSEli,p,ti for Individual Radionuclides fil and Pathways ipl 
AS m r e m l y r  and Fraction of Total Dose At t = 1.000E+00 years 

Water Independent Pathways l l n h a ~  azian e x c l u d e s  radon1 

Ground 

Radio- 

'. clide mremlyr T r a c t .  

03-133 1.330E41 1.0000 
~~ - 

c a l  1.330Ei01 1.0000 

Inhalation Radon Meat Milk 

mrem1yr f r a c t .  

8.241~-06 o.onoo 

mrern1yr fract. 

0.000Et00 0.0000 

0 . 0 0 0 E i 0 0  0 .0000 

mremiyr fract. 

5.364E-05 0.0000 

5.354E-05 0.0000 

mremiyr fract. 

2.598~-ci o.ooon 

mremiyr iract. 

3.214E-01 0.0000 

9.214E-01 0.0000 

Total Dose Contributions TDOSE li,p,tl for lndiviilual Radionuclides i l l  and Pathways f p l  

A5 mremlyr and Fraction of Total nose A t  t = 1.000Ei00 years 

Water Dependent P a t h w a y s  

..e water Fish 

Radio-  

.-elide mrernlyr f r a c t .  mremlyr  f r a c t .  - - - 
Ba-133 0.000Ei00 0.0000 0.000Ei00 0.0000 

7 _p - 
Ita1 0.000E+00 0.0000 0.000E+00 0.0000 

I 

'Sum of a l l  water  independent and dependent . .. 
'.. 

Radon Plart Meat Milk 

mrem1yr fract. mrem/yr  frait. rnrem/yr f r a c t .  mrem/yr iract. 

O.OOGE+GO o.oo00 o.ono~+no n.nooo O.GO~E+OO n.oooo D.OOOE+GO o.nooo 

a.oooE+on o.0000 O . G O O E + O O  o.0000 O . O O O E + O G  a.0000 o . o o o ~ i o o  O.OQOO 

- 
-- .__- - - 
pathways 

Soil 

All Pathways' 

mrem1yr fract. 

1.330Ei01 1.0000 

1.330Ei01 1.0000 

... 
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i m m a r y  : RLSRAD D e f a u l t  P a r a m e t e r s  F i l e :  Sice3.RAD 

Total Dose Contributions TOO!jEli,p,rl for IndividJal Radionuclides 1 1 1  and Pathways lpl 

As m r e m / y r  and f r a c t i o n  of  T r l t a l  nose A t  t = 3 . 0 0 0 E t 0 0  y e a r s  

Water Independent P a t h w a y s  I I n h a l 3 C i o n  excludes radon1 

Ground 

Radio- 

' . ,rclide m r e m / y r  f r a c t .  

8;-133 1 . 0 6 1 E i 0 1  1.0000 ~- ~ 

t a l  1 . 0 6 1 E t O l  1.0000 

Inhalation Radon P l a n :  M e a t  M i l k  

rnrem/yr f r a c t .  

6 . 5 4 0 E - 0 6  0.0000 

mrem/yr  iracr. 

O.O@OE+OO 0.0000 

mrem/yr f racr .  

4 . 2 5 l E - 0 5  1.0000 
~ 

6.540E-06 0.0000 

nrem/yr i r a c t .  

2 . 0 6 2 E - 0 1  0.0000 
- - 
2.062E-01 0.0000 

mrern/yr f r a c t .  

1 . 3 6 0 E - 0 1  0.0000 - 
7 . 3 6 0 E - 0 1  0.0000 

T o t a l  Dose Contributions TDOSEll,p,tl f o r  I n d i v i d l l a l  Radionuclides l i l  and Pathways  lp l  

As m r e m l y r  and F r a c t i o n  of Total 005t? A t  t 
I _. 

Water Dependent Pa1:hways 

I water Fish Radon 

Radio- 

-cllde rnremlyr f r a c t .  mrernlyr f r a C t .  mrern/yr f r a c t .  

e 
Ba-133 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 

~~ ~ ~- ~ m 

tal O.OOOE+OO 0.0000 O . O O O E * O O  0.0000 o.oon~+ao 0.0000 

'Sum of  a l l  w a t e r  independent and dependent pathways. ."  

Plant. neat Milk 

mrern/yr frict. mrem/yr f r a c t .  

O.OOOE+OO o.aooa O . O O O E + O ~  o.ooao --- - 
0.000E100 0.0000 0.000Ei00 0.0000 

Soil 

mrem/yr f r a c t .  

1.604E-05 0.0000 - 
1.604E-05 0.0000 

All Pathways- 

mrern/yr f r a c r .  

1.061Ei01 1.0000 -- 
1.061Ei01 1.0000 

, ." 



:sPAD, Version 6 . 3  T% L i m i t  = 180 d a y s  08/21/2007 l5:09 Page  1 2  

1mmarv : RESRAD D e f a u l t  Parameters F i l e :  SiLe3.RAD 

T o t a l  Dose C o n t r i b u L i o n s  TDOSEIi .p , t I  f o r  I n d i v i d u a l  R a d i o n u c l i d e s  l i l  and  FathWayP lp l  

As mremlyr and  F r a c t i o n  of  l a t a 1  Dose At t = 1.000Ei01 years 

Water Independen t  Pa thways  # I n h a l a t i o n  exc:udes radon1 

Ground 

Radio-  

~ r c i i d e  m r e m l y r  f r a c t .  

& I 3 3  4 . 8 0 2 E i 0 0  1 . 0 0 0 0  

~ - 
i t . i i  4 . 8 0 2 E i 0 0  1.0000 

I n h a l a t i o n  

mrernlyr f r a c t .  

2.908E-36 0.0000 

2.908E-36 0.0000 

T o t a l  Dose Can t r ibu f  :i 

Radon 

rnrem/yr i r a c c .  

0.000E+00 0.0000 

Plant 

mrem/yr f r a c t .  

1 .893E-05  0.0000 

Meat M i l k  

mremlyr f l a c r .  

9.168E-08 0 . 0 0 0 0  

0 . 0 0 0 E t 0 0  0.0000 1 .893E-05  0.0000 9.168E-08 0.0000 

water  F i s h  

Radra-  

' l i d s  mrernlyr f r a c t .  mrernlyr f r a c t .  
.- 
.M 

Ba-133 0 .000Ei00  0 . 0 0 0 0  0.000Ei00 0.0000 

7 - ~ 

tal 0.000Ei00 0.0000 @.0OOE+O@ 0.0000 
,I 

'Sun of a l l  water i n d e p e n d e n t  and  dependen t  

mrem/yr f r a c t .  

2.213E-01 0.0000 

3.213E-01 0.0000 

an5 TDOSEli.p,Cl f o r  : n d i v i d u a i  R a d i o n u c l i d e s  i i l  and  Pa thways  ipl 

As m r e r n l y r  and F r a c t i o n  of  T o t a l  Dose ht t = 1 . 0 0 0 E i 0 1  years 

Water Dependent P a t h w a y s  

Radon Plant M e a t  M i l k  

mrem/yr i r a c r .  mren/yr  tract. mrem/yr f r a c t .  mrernlyr f r a c t .  

0 . 0 0 0 E i 0 0  0.0000 0.0OOEiOO C.0000 0 . 0 0 0 E i 0 0  0.0000 C'.@@@E+00 0.0000 - ~ - - 
0 .000Ei00  0.0000 0.000Ei00 C.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  @.OOOE+OO 0 . 0 0 0 0  

pathways  

S o i l  

m r e m l y r  fracc. 

1.130E-06 0.0000 - 
1.130E-06 0.0000 

A l l  Pathways' 

mrern/yr i r a c t .  

4.802EiOO 1.0000 

~ 

4.802Ei00 1.0000 



0000'0 00+3000'0 0000'0 00+3000'0 - -- 
0000'0 0013000'0 0000'0 00+3000'0 

. I>eJJ JK/mazw '1aeJJ ' A p a n u  

YTTW leaH 

0000'0 00+3000~0 -- 
0000'0 00+3000'0 

5"eTd 

0000'0 8 0 - 3 2 8 l ' E  0000'0 6 0 - 3 5 1 6 . 8  

0000'0 60-3516'8 

XlTW 5eaW 
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s m d r :  : HESPIlO D e f a u l t  parameters File: Slte.i.RAD 

T o t a l  Dose COntribuLionS TDOSEli.p,i! for I n d i v i d u a l  fiadronuclides ti! and Pathway$ I P l  

AS mrem/yi and fraction of Tota l  Dose h t  t = I.OOGEi02 years 

Water  Independent Pathways IInhalation excludes radon1 

Inhalation Radon P l a n t  M e a l  M i l k  

mrem/yr fract. 
__ 

5.712E-11 0.0000 -- 
5.172E-il 0.0000 

Total Dose C a n t r i b u l  

miem/yr f l a c t .  - 
1.821E-12 0.0000 -- 
1.821E-12 0.0000 

rnrem/yr fract. - 
6.496E-12 0.0000 

~ 

6 . 4 9 6 E - 1 2  0.0000 

:i 

As mremlyr and fraction of  Total Dose A t  1 = 1.000E102 y e a r s  

,,:/ Water F I s h  

Radio- 

"'"elide m r e m / y r  f l a c c .  mrem/yr  ITBCL. - - - 
il*1 
Ba-133 0 . 0 0 0 E i 0 0  0.0000 0.000E100 0.0000 -- - - 
w# 

tal 0.000Et00 0.0000 0.000Et00 0.0000 
u 

'Sum of all water independent and dependent 
L, 

4,- 

on5 TDOSEli,p,f; for Ind iv id l i a l  Rad ionuc l ides  ( 2 )  and Pathways I P !  

Water Dependent P a t h w a y s  

Radon P l a r t  Meat  M i l k  

mrem/yr f r a c i .  mrem/yr f r a C L .  mrem/yr fract. mrem/yr f r a c t .  

O.OOOE+OO O.OOOO O.OUOE+OO 0.00~0 O.OOOE+OO 0.0000 O.OOOE+OQ a.oooo 

O.OOOE+DO o.oono G . O Q O E + O O  o.oooo O.DODE+OO o.0~00 o.oonE+oo 0.0000 

- 
P- ___ -- - - 

pa thways  

sui1 

mrem/yr fract. - 
1.415E-10 0,0000 -- 
~ . ~ I ~ E - I o  o.oaoo 

A I 1  Pathways' 

mrern/yr f racC.  - 
1.300E-04 1.0000 - 
1.300E-04 1.0000 

w 
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lmrnar~ : R l S R A D  D e f a u l t  Parameters F i l e :  Site3.RAP 

Total Dose Contributions T@OSE!i.p,tI for Individual Radionuclides iil ard Pathways ipl 

As mrem/yr  and F r a c t i o n  of Total Cos= A t  t = 3.000Et02 years  

Water Independent Pathwails ilnhalatian excludes radon1 

Ground 

itidio- 

"8clide m r e m l y r  f r a c t .  - 
Sa-133 0 . 0 0 0 E i O O  0.0000 -~ - 

t a l  0.000EiOO 0.0000 

Inhalation 

mrrm/yr fract. - 
0.000Ei00 0.0000 -- 
O.OGOE+UO 0.0000 

Radon 

mrem/yr fract. 

0.000Ei00 0 . 0 0 c o  -~ 
O.OOOE*0U 0.0000 

P l a n t  Meat 

mrem/yr i r a c t .  m r c m / y r  fract. 
_ _ _  __ 
0.000E+G1 0.0000 0.000E*00 0.0000 -~ - 
0 . 0 0 0 E + 0 ~ 1  0.0000 0.000E+00 0.0000 

M i l k  

mremiyr f r ac r .  

0.000E+UO 0.0000 

0.000E+U0 0.0000 

icr I n d i v . d u a 1  Radionuclides !i) and Pathways !PI Total Dose Contributions TDOSEli,p,ti 

AS mrem/yr  and F r a c t i o n  of  Total Dose A t  t = 3.000Ei02 y e a r s  

Water Dependent Pathways 

Water Fish Radon P l a n t  Meat Milk 
Ridio- 

c l l d e  mrem/yr fract. mrem/yr f r a c t .  mrem/yr f r a c t .  mrern/yr fract. mrem/yr fract. mrem/yr f r a c L .  

- 
83-133 0.000E+@0 0.0000 0.000E+00 0.0000 0.000EiUO 0.U000 0.000EiOC 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 

~~ - -- ~ -- -- - I ,. 
t a l  0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0 . 0 0 0 3  O.OOOE+OC 0.0000 U.000EiOO 0.0000 U.OCOEiO0 0.0000 

'Sum of al l  water independent and dependent pathways 
" 1, 

*I 

soil 

mrem/yr f r a c t .  

0.000E+00 0.0000 

0.000E+@0 0.0000 

A l l  Pathways '  

mrem/yr f r a c r .  

0.000Ei00 0.0000 

0.000Ei00 0.0000 
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lmmary : RESR3D Default Pararnerers File: Siie3.RAD 

Total Dose Contributions TDOSEli,p,tI for Individual Radionuclides lil anc Pathways  lpl 

As m r a m l y r  and Fraction of  Total Dose At t ~ 1.000Et03 year3  

Water Independent Pathways IInhalation e x c l u d e s  radon1 

Ground 

Radio- 

' ' clrde mremlyr  f r a c t .  - 
82.133 O . O O O E + O O  o.ooao -- - 

tal 0.000Ei00 0.0000 

Inhalation Radon Plant Meat 

mrern,,yr fract. - 
0.000Ei00 0.0000 

mrem1yr fract. rnrem/yr fracc. 

O . O D O E i O 0  0.0000 0.000Et00 0.0000 

0.000Ei00 0.00Oil D . O Q O E i O 0  0.0000 0 . 0 0 0 E t 0 0  0.0000 

mrem/yr fract. 

0.000E+00 0.0000 

0.000€+00 0.0000 

Milk soil 

mrem1yr f i -ac t .  mrem/yr fract. 

0.000Et00 0.0000 0.000€+00 0.0000 -- ~ 

0.000E i00  0.0000 0.000Ei00 0.0000 

T o L a l  Dose Contribucions TDGSEli.p.tl f o r  Individual Radionuclides lil and  Pathways fpl 

As m r e m l y r  and  Fraction of Total Dose A t  t = 1 . 0 0 0 E i 0 3  yezrs 

Water Depenjenr P a t h w a y s  

water Fish Radon 

Radia- 

' c l l d e  m r e m l y r  f r a c t .  mrernlyr fract. mremlyr fract. 

6a-133 o.oooE+oa 0.0000 O . O O O E + ~  0.0000 O.OOOE+OO o.oooo -- - -- ~ ., . 
t a l  0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 

'Sum of a l l  water independent and dependent pathways ..,. 
" .  

P l a n t  

rnrrrnly' fiact. 

0.000Ei00 0.0000 ~- 
0 . 0 0 0 E i 0 0  0.0000 
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m m a r y  : RESPAD Default Pardmeters f i l e :  Slte3.RRD 

Dose/Source Ratios Summed Over 411 Pathways 

Parent ar.d Progeny Principal Radionuclide 2 o n t r l i m L i O n S  Ir.dicated 

Parent Produc t  Thread o s R l j , t !  A t  Time in Year5 lrnrern/yr!/lpCi/gl 

11) l j i  Fraction U.UOOE+OO 1 .000E i00  3 .000EiSO 1.,300E+01 3 . 0 0 0 E i 0 1  1.000E.102 3.000Ei02 1.000Ei03 

Ea-133 Ba-133 1.0OOEiOO 3.464E-01 3.094E-01 2.46lE-01 1.117E-01 1.147E-02 3.023E-06 0.000Et00 0.000Ei00 ---- ---- 
e DSR includes contributions from associated [half-life S l f i 0  lays! diughters. 

Single Radionuclide Sorl Guidelines G1L.t; ir pCi/g 

Basic Radiation Dose Limit = 1 .500E-01 mrein/yr 

c l i d e  

f i l  t- 0.000E+00 1.000E100 3.000EiGO 

' ,  Ba-133 4.330Ei01 4.849E101 6 . 0 7 9 E i 0 1  

3 ~. 

82.1. specific activity Ilrnit 

1.OOOEiOl 3 . 0 0 0 E i 0 1  

1.343E102 1.30fiE103 - 
1.000EiO2 3.000E+02 1.900Ei03  

4.962EiOt -2.504Eil4 +2.504E+l4 - 

Summed Dose/Sourse Ratios 05Rii.r! in ~ , m r e m / y r ! I ~ , p C l / U l  

and Single Radionuclide Sail Guidelines G l i , t !  in pCi/g 
> , ,  

at t m i n  = time of minimum single radionuclide soil guideline 

and at rmax = time of maximum total dose = 0 . 0 0 0 E i 0 0  years 

Nuclide I n i t i a l  rmin DSRii, tminl G l i ,  tminl DSRli,tmaxl GI.,  Lmiixl 

lil lpci/ql [ y e a r s !  IpCi/g1 (PCLIll 

., ., 

83-133 4.300Et01 0 . 0 0 0 E i 0 0  3.464E-01 4 . 3 3 0 E i 0 1  3.464E-Dl 4 . 3 3 0 E i 0 1  _ _  ---, -~~ 
.. 

." 
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mmary : RESRUD D e f a u l t  Parameters  F i l e :  Sife3.RAU 

,._ 

Individual Nuclide Dose Summed Over All Pathways  

Parent Nuclide and Branch F r a c t i o n  Indicated 

Nuciide Parent T H F l i l  DOSEIj.tI, m r t m l y r  

ijl iil t- o.noaE+oo I.OOOE+OO 3.000~+00 I.OOOE+OI 3 . 0 ( 8 0 ~ + 0 1  1 . n 0 0 ~ + 0 2  3.000~+02 I . O O O E + O ~  
-- 

Ba-133 Ba-133 1.000Ei00 1.489E+Ol 1.330E101 1.061Ei01 4.802EIOO 4.9:.1E-01 l.300E-04 0 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  

... ~ ~ 

F l i l  is t h e  t h r e a d  fraction of t h e  p a r e n t  nuclide. 

... 
.”* Individual Nuclide Sail Concentration 

P a r e n t  N u c l i d e  and  B r a n c h  Fract ;an Indicered 
. ~. 

clide Parent T H f l i l  S l 3 , : 1 ,  p C i / g  

l j I  lil t- 0.000E+00 1.000Ei00 3.000E*00 1.000Et01 3.0C,OE+01 1.000E+02 3 . 0 0 0 E i 0 2  1 . 0 0 0 E i 0 3  
..* 
~- .- 

-133 Ba-133 1.000Ei00 4.300E+01 3 .857Ei01  3.103EiOi i.449EiDl 1 . 6 4 4 E i 0 0  8.102E-04 2.877E-13 0.000Ei00  -- - ~ 

T H F l i l  is t h e  thread fraction of t h e  p a r e n t  n u c l i d e .  
#I 

S,ZqLC.EXE execution time = 0.83 seconds 

..% 

.”” 



.Si tJD.  V e r s i o n  6 . 3  T% Limit = 1 8 0  d a y s  0 8 / 2 1 / 2 0 0 7  l5:09 Paqe 1 

t a i l e d :  R i S 9 A D  D e f a u l t  Parameters F i l e :  SiLe3.RAD 

T a b l e  of C o n t e n t s  

P a r i  11: Source Terms, Fac tors ,  aid Parameters f o r  I n d i v i d u a l  Pa thways  

","urce F a c t o r s  f o r  Ing rowth  and &cay  

R a d r o a c t i v r t y  Only  

Combined R a d i o a c t i v i t y  and Leach ing  I I . . . . . . . . . . . . . . . . .  

oiind Pathway ~. source T e r m  parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time Dependence of Source Geometry  . . . .  

Occupancy, Cover IDep th ,  and Area Factors  . . . . . . . . . . . .  
Dose Conver s ion  and  Env i ronmen ta l  T r a n s p o r t  Fac to rs  . 

Dose/Source R a t i o s  
.." 
I .. 

h . i l a t i o n  Pa thway [ r a d o n  excluded1 

,- DoseISource R a t i o s  

Pathway Fac tors  ..................................... 
Dose Conversion a n d  Env i ronmen ta l  Transport  f a r t o r s  . *. 

** 
t i i ~ u i i d w a t e r  and Surface  Water Pathway Segments 

T r a n s p o r t  T i m e  Parameters f o r  U n s a t u r a t e d  Zone S t r a t a  

Dilution Fac to r  and R i se  Time Parameters f o r  
-" 

.1 N a n d i s p e r s i a n  I N D I  Model 

P r imary  Parameters Used to C a l c u l a t e  R a t i o s  . 

WaterISoil C o n c e n t r a t i o n  R a t i o s  
, .. 

_.I 

3 

3 

4 

4 

5 

5 

5 

6 

6 

6 

1 

8 

8 

9 

"I 
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tailed: RESRW Default Parameters F i l e :  Site3.RAD 

Table of Contents liant.1 

P a r t  11: Source T e r m s ,  Factors, and Parameters for Individual Pathways 

Food Pathwavs 

Storage Times for  Contaminazed Foodstuffs 

Storage Time Ingrowth and Decay Factors 
Storaqe  Correction Factors 

Drinking Water .................................. 
Irrigation Water ................................ 
Livestock Wzter ................................. 
Plants 

Livestock Fodder 

M e a t  and Milk 

Fish and Crustacea 

A r e a  and Depth Factor$ 

Dose Conversion and Environmental Transport Factors 

Plant 
Meat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Milk ............................................ 
Fish ............................................ 
Drinking Water .................................. 

Dose/Saurce Ritras 

Plant ........................................... 
P l a n t  Total 

Meat 

Meat Total 

Milk 

Milk Total 

Fish ............................................ 
Drinking Water .................................. 

concentration natras 
PlantIAir and PlantIWater ....................... 
PlantISoil ...................................... 
MeatIFodder, FadderIAlr. FodderIWater . . . . . . . . ._ .  
FodderISoil ..................................... 
MeatISoil ....................................... 
MllklSoil ....................................... 

Ingestion Pathway 

DoseISource Ratios ............................... 
Dose Conversion and Environmental Transpor t  Factors . 

1 0  

10 

11 

11 

12 

12 

1 3  

1 3  
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15 

11 
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19 
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2 1  
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T?4 L i m i t  = 180 days 08/21/2007 1::oy Pa'le 3 ' -  
S W D ,  Version 6.3 

Lailed: RESRRD Default Parameters file: S i t ~ 3 . ? 3 A D  

Source Factors for Ingrowth znd Decay 

Radioactivity Factors  Only 

Parent and Progeny Principal Radionuclide Contribu:ions Indicated 

"arent Product Thread I U l j , r l  = THFljl'Slij,~i/Slii,OI Pt Time in Years 

i i l  i j l  fraction 0.000Et00 1.000€+00 3.000EiOO 1 .000E i01  3 . 0 0 0 E i 0 1  1.000€+02 3 . 0 0 0 E i 0 2  1 . 0 0 0 E i 0 3  

1 - 1 3 3  Ba-133 1 . 0 0 0 E i 0 0  1.000Ei00 9.315E-01 8.240E-01 5 . 2 4 5 E - 0 1  L.443E-01 l.574E-03 3.902E-09 9 . 3 5 l E - 2 9  ~- - -  
I *  

Source Factors f o r  Ingrowth and Decai 

Combined Radioactivity and Leactiing Fac:ors 

Parent and Progeny Principal Radionuclide Cantriburions Indicated 

P a r e n t  Product Thread S F l j . t l  = THFij11S1i7,L1/SIIi101 A t  Time in Years 
,~ .< 

i l l  r j 1  Fraction O.OOOE+OO 1.000E*00 3 . 0 0 0 E i 0 0  1 .000E+C1 3.000E+01 1 . O O O E i O Z  3 . 0 0 0 E i 0 2  1.000Ei03 

.I  

-133 Sa-133 1 . 0 0 0 E i 0 0  1.000Ei00 8 .96YE-01  1.215E-01 3.369E-C1 1.824E-02 1.884E-05 6.690E-15 0 . 0 0 0 E i 0 0  

..--- -- 
The e f f e c t  of volatilization ~ a s  also considered when computing the s o u r c e  factors for H-3 and C-14. 

.. 

.." 



';RAD, Version 6 . 3  T h  Limit = 180 days 081zil~ooi ii:09 ~ a q e  4 

.ailed: RLSRAD D e f a u l t  Paramete r s  F i l e :  S i L t . 3 . R A D  

Parameters Used for Calculating Cover Depth and Contaninated Zona Thicknesses 

Cover  Erasion r a t e  i v c v l :  0.001000 m l y r  

, I t m r n a t e d  zone E r o s i o n  rate i u c z i :  o.aoiaoo mlyr 

precipitation rate i P r 1 :  1.000000 m / y r  

Water Table Drop rate ivht!: 0.001000 mlyr 

. .  Cover Remova l  Time ( ' IC) :  0.000Ei00 y r  
t : rhead irrigation rate IIrr! : C.200 m/yr 

L%potrarispiration coeff. Ice1 : C.500 
< rhob!: 1.500 g/cm*+i Bulk s o i l  density 

*, . 
Radio- Distribution 

r .lide Coefficient 

: i!  Kdli!,cm*'3/g ...~. 
Ea-133 5.000000Ei01 
i -  - 

.... 

I ' i i d e  

Leaching 

RatiC 

q!il 

4.261E-03 
~ 

m n a f f  coefficient i C r i :  0.200 

Lffectlve porosity (pel: 0.000 

Infiltration r a t e  i 1 n 1 :  0.500 m/yr 

Time Dependence of Source Geometry 

Time Dependence of Cover Depth ICdii,tll 

C d ! i . t !  [meters]  

Time Dependence of Contaminated Zone Tnicknrsses lT!i,r!I 
.U 

Nuclide Tli,t! lrnetersl  
._I 

'i! t =  0.000Ei00 1.000Et00 3.000E+00 1 . 0 0 0 E i 0 1  3 .300E131 1 . 0 0 0 E i 0 2  3.000Ei02 1.000Ei03 
. -  
L 

Ba-133 1.5000E-01 1.4900E-01 1.4700E-01 1.4000E-01 1.2300E-31 5.0000E-02 0 . 0 0 0 0 E t 0 0  0 . 0 0 0 0 E i 0 0  

7- ~ 

.. 



"%?AD, Version 6.3 Th L i m i t  = 180 days 08/21/2001 15:09 Page 5 

t a i l e d :  RESPAD Default Parameters File: Slfe3.RAD 

Occupancy. Cover/Depth, arid Area f a c t o r s  for Ground Pcrhway 

Occupancy Factor 1F011: 0 . 6 0 0  

Area IA l  : 6 .  s q .  meters 

I n i t i a l  cover depth ICdl : o.oon metFr5 

Initial contaminated zone  thickness IT1 : 0 . 1 5 0  m e t e r s  

,,,, Time Dependence of Cover/Depth Factor IFCTR_CO'I~~DEPTHli,t 

d a k l i d e  fCTR_COV_DEPTHli.tl Id l rnens ion le s s l  

~ i i  ti n.onoE+on i .onnE+nn ~ . O O O E + O O  :.nnoE+oi 3 . 0 0 0 ~ . m  i.ona~i02 

,,;131 9 . 2 7 6 ~ - 0 1  9.263~-n1 9 . 2 3 8 E - 0 1  9.142~-ni e . i 9 f i ~ - 0 1  f i . o 5 6 ~ - 0 1  

- 

-~ 

Time Dependence of A r e a  Factor lFCTRpRE.Vi,til 

clide FCTR ~ AREA1i.t) ldimensionlessi 
r.iii  t= O . O O O E + D O  1.noo~ino 3.000~+00 i.noo~+oi 3 . n n o ~ i 0 1  1.non~t02 

-133  3 . 3 2 4 ~ - 0 1  3.314~-01 3.295~-01 3 . 2 2 8 ~ - 0 1  3.036~-01 :!.3ii~-ni - - 
.,I 

Dose Conversion and E n v i r o n m e n t a l  Transport Facto:s for the Ground Pathway lp=11 
.. 
Nuclide UCFli.11- ETFG!i,tI A t  Time i n  Y e a r s  loimensionlassl 
.. " 

!i! t- o.oooE+nn i.nno~+oo 3 . 0 0 0 ~ + n o  ~ . O O D E + O I  3.000~ici 1.onn~i02 3.000~+02 1.0on~io3 

I 

Ba-133 1 . 9 8 0 E i 0 0  1 .850E-01 1 . 8 4 2 E - 0 1  1.82lE-01 1.lllE-01 1.602E-Cl 8.636E-02 0.000Ei00 0 . 0 0 0 E i 0 0  

7 -~ 
- Units a r e  lrnrem/yri/lpCi/ql a t  i n f i n i t e  depth and a r e a .  Multiplication by E T F G l i . t !  converts to s i t e  conditions 

.- 

Dose/Source Ratios for E x t e r n a l  R a d i a t i o n  f rom t h e  Ground Ip-11 

, .  Parent and Progeny Principal Radionuclide Contributions Indicated 

.P.rrent Product Thread D S R l j , l , r l  AZ Time i n  Y e a r 5  lrnrem/yrl/lpCi/gl 
(I! i j i  mactlon o . o o o ~ i n o  1 . o n o ~ i o n  3 . 0 0 0 ~ + 0 0  ~ . , i o n ~ + o i  3 . 0 0 0 ~ + 0 1  1.0no~i02 3 . 0 0 0 ~ 1 0 2  i.ono~i03 

Ba-133 Ea-133 1 . 0 0 0 E i 0 0  3 . 4 6 4 E - 0 1  3 . 0 9 4 E - 0 1  2.46lE-Ol 1 , l l l E - 0 1  1.14lE-02 3.023E-06 0 .000Et00  0 . 0 0 0 E i 0 0  
I _ ~ ~ - - ~  
. w e  DSR i n c l u d e s  contributions frim associated (half-life I I80 day51 daughters. 

.,. 



7 j i u D ,  Version 6.3 Th Limit = 180 day3 08/21/2037 l5:05 Page 6 

' :a i l ed :  RESRAD Detaulc Parameters Frle: S1Le3.PAQ 

Dose/Souice R a t i o s  f o r  Inhalation Pathday,  Excltdlng Radon Ip-21 

P a r e n t  and Progeny Principal Radionuclide Contritwtions I n d i c a t e d  

P a r e n t  Product Thread DSRlj.2,tl At Time i n  l e a r s  lrnrem/yrl/lpC1/g! 

1 1 1  l j l  F r a c t i o n  O.DOOEi00 I.OOOEi00 3.000Ei00 1.I100Ei01 3.000Ei01 1.00OE102 3.00(lE+02 1.000Ei03 
. -  , 
Ba-133 Ba-133 1.000Ei00 2.151E-01 1.31lE-07 1.521E-07 6.763E-08 6.576E-05 1.342E-12 0.00C'E+00 0.000Ei00 

~.,--- ~~-~~~ 
2 DSR i n c l u d e s  Contributions from associated (half-life I :80 days1 daughters  

- ,  
Pathway Factors far the Inhalation Pathway ( r a d o n  excluded1 

, I ,  

A r e a  ( A I :  6.0000Ei00 m"2 Occuiiancy Factor IFO21: 4.5000E-01 
.,. Area Factor  IFA21: 1.7156E-02 h n n u z l  Air I n t a k e  (Fl2l: 8.4000Ei03 m**3/yr 

Cover  Depth ICdlD11: O.~OO@EiOO m Mcss L o a j i n g  IASREl: 1.0000E-04 q/rn**3 
Contaminated Zone T h i c k n e s s  [TIOl!: 1.5000E-01 m FA2 * FO2 * F12 ASR2: 2.3165E-02 g l y r  li8, 

... 
Aide Depth Factor IFDli.2.tlI (dimensionl2ssi 

r # # d i l  t i  0.000E+00 1.000Ei00 3.000Ei00 1.000Ei01 3.0COE+01 1.000Ei02 3.000Et02 1.000Ei03 

" '-133 1.0000Ei00  3.9333E-01 5.8000E-01 9.3333E-01 0.0000E-01 3.3333E-01 0.OOOOEi00 0.3000Ei00 
. -  - ~ -  ~~~ 

e,. 

Dose Conversion and Environmental T r a n s p o r t  Factors for the I n h a l a t r o n  Pathway. Excluding Radon lp=21 -*,. 
F a r e n t  Product UCFIj.21' ETFljr2,tl A t  Time .n Years l g / y r l  

, .  
I l l  l j !  O.OOOE+OO ~.OOOE*OO 3.000~+00 I.ODOE+OI ~ . O O ~ E + O I  1.000Ei02  X O ~ E + ~ Z  i.000~i03 

Ba-133 Ba-133 7.810E-06 2.916E-02 2.837E-02 2.858E-02 2.722E-02 2.333E-02 9.722E-03 0.000E+00 0 . 0 0 0 E i 0 0  

?m.---- - 
. -  
I 

~~~- 
- T h e  dose converslan factor units a r e  mrem/pCi. 

,$*# 



.;R9D, Version 6.3 Tb Limit = 180 days a812:i~ooi ii:o9 page i 

~ a i l e d :  RESRAD D e f a u l t  Parametere. F i l e :  Site3.RAO 

-iansporr Time Parameters  for  U n s a t u r a t e d  Zone S t r a t u m  No. 1 

Stratum th ickness  I h l l ! i :  4.oooaoo m 

B u l k  s o i l  material density lrhobllil:  woono no q / c m * * 3  

Effective porosity l p e u i i l l 1 :  0.200000 

Total porosity lptuzl1lI: 0.400000 

Hydraulic conductivity lKhuzIl1 I :  10.000000 m / y r  

';ail s p e c i f i c  b parameter I b u z i l l l :  5.300000 

Saturation ratio Isruzllll: 0.802294 

Radio- Distribution Retardation Transport 
, ." 

~ ilide Caefflcient Factor Time 

. t + l i !  Kduiii.11. cm**3/g Rdurli,ll Dtuzlr.11, yr 

. -133 5.00@0E+@1 2 .34JDE102  3.0128EiOZ 

.~ ~- 

'"sport T i m e  Parameters for Unsaturated Zone creaCed by t h e  Falllng Water Table 
l,.. 

Water t a b l e  drop rate Ivwti: o.oniooo m/yr 

1 2  s a i l  m a t e r i a l  density I r h o b a y l :  1.500000 g/cm**3 

Effective porosity Ipeaql: 0.200000 

Total p o r o s i t y  lptaqi: 0. io0000 

~& * 
Hydraulic conductivity IKhaql: 100.000000 m l y r  

S o r l  specific b parameter Ibaqi: 5.300000 

I saturation ratio isruaqi: 0.611340 

_ I  

3Llia- Distribution Retardation Minimum 

: l i d e  C o e f f i c i e n t  Factor Transport - 
T i m e  

*.!I I Kdaqli!, crnf*3/g Rduaglii Druaqiil. y r  

. -  

B*-i33 s.aaoaE+oi 2.1182Ei02  2 . 4 5 2 4 F i 0 1  ~ - - -  
,." 

." " 



- 
iR.40, Version 6.3 T* Limit = 1B0  days o a m / z o o i  i5:09 page a 
?lied: R E S R 4 D  D e f a u l t  Paramerers File: site3.RAt 

D i l u t i o n  Factor  and Rise Time Parameters  far Nondispersion i N D )  Model 

D i  

Aquifer contamination depth a t  well ( 2 1 :  

Depth of water i n t a k e  below water table l d w ) :  

Infiltration r a re  I I n l :  

A q u i f e r  water f l o w  rate lVwfrl: 

Hydraulic gradient IJI :  

Hydraulic Conductivity of a q u i f e r  IKSZhl: 

Contaminated z o n e  extent parallel to gradient i l ! :  

s t a n c e  below cantaminated zone to water table i h l :  

Initial thickness of uncontaminated cover icdl: 

Initial thickness of contaminated zone ( T i :  

Effective porosity of saturated zone i pes r l :  

Dil"ti0" Retardation H o r i z o n t a l  Transporr Time Rise Decay Tine 

Factor Factor Onsite Time parameter 

f i i l  Rdszlii Tauhli;, y r  dtlil, y r  l/larndaIil,yr 

1.200E-02 i.a85~+02 5.655s-01 5 . 6 5 5 E t 0 1  1.549Ei01 
- ----- 

Primary Parameters Used f o r  C a l c u l a t i n g  WaterISoil 

Concentration Ratios for GroundwaZer Pathway Seqnent 

Model used: Nondispersion I N D l  

% l k  soil density i n  contaminated z o n e  irhobl: 1.500 g/cmf*3 

3Aio- Dilution Retardation Ereakrhraugh Time RiSe 

" .  Lide Factor Factor Chain Single Nuclide Time 

l L 1  f lil Rdcilil year D-il! ,  yr dtlii, yr 
.. - 

-133 l.200E-02 2.341~102 3.258Ei02 3.z58~+02 5.655E+01 
L - ~ - -  _ _ ~  
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I . a i l e d :  RESRAD D e f a u l t  Parameters n i e :  sitI?3. RAD 

W a t e r / S a i l  C o n c e n t r a t i o n  R a t i o s  iWSRl7,1,tl1 f o r  G r o u n d w a t e r  Pathway Segment 

r 'arent  P r o d u c t  Thread WSRfj.l,tl At Time i n  Years ipCi/Li/lpCi/ql 

l i l  ijI F r a c t i o n  0.000EiG0 1.000E+00 3.000E100 1.000E101 3.000E+Gl 1.000Ei02 3 . 0 0 0 E i 0 2  1.000Ei03 
. ___  

t ;I33 Ba-133 1 . 0 0 0 E i 0 0  0.000EiGO 0.000EtOD O.OGOE+OO G.OD@E+OO ;1.000E+00 0 . 0 0 0 E i 0 0  0 .000EiG0 G.@GOE+OG ---- ~ 

WaLer/Soil C o n c e n t r a t i o n  R a t i o s  I W s R l j , 2 , t l I  far Surface Water PaLhWay Segment 

u 

.- 

Watershed Area [Awl = 1 . 0 0 0 0 E i 0 6  m.*2 

Contaminated Zone A r e a  1Al = 6 . 0 0 0 0 E i 0 0  m-'2 

D i l u t i o n  F a c t o r  I f ' ]  = 6.000GE-06 

soil Density f r h a b l  = 1 .5000E iOG kti/rn**3 - 
P a r e n t  P roduc t  T h r e a d  WSRfj,2,tl At T i m e  i n  Y e a r s  ipCi/Li/lpCi/ql 

l i l  l j i  F r a c t i o n  O . O O 0 E i G O  1 . 0 0 0 E i 0 0  3,ODOEtOO 1.@0OE+O1 1.000E+01 1 . 0 0 O E i 0 2  3 . 0 0 G E i 0 2  1.000EiG3 ~ , *  . _ _ _  
b v 1 3 3  Ba-133 1 . 0 0 0 E i 0 0  O.@@OE+OG 0.000Et00 0.000E+OG 0.000E+00 0.000E+G0 O . O O O E + @ O  0 . 0 0 0 E i 0 0  0 .0OOEi00  

-- 

..a 
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I ~ailrd: RESRAD DefaulL Parameters File: Si:e3,RRD 

Storage Times For Contaminated Foodstuffs 

U I Food Item [ STOR-TIkI , days 

1 I nan-leafy p l a n t s  1 1 4 .  

2 I leafy p l a n t s  I 1. 

3 I mr1r I 1. 

4 I meat I 20. 

5 I fish I 7. 

6 1 cmstacea I 1. 

7 I w e 1 1  x a t e r  I 1. 

8 I surface water I 1. 
9 I livestock fodder I 45. - - 

Storage Time IngrowLh and Decay l a c t o r s  

Storage Time for k ' t h  Foodstuff: t ~ STOR_TIkI, days 

! . i e n L  Product Thread STOR-ID ! i , ] ,  t I = COIlCE (I, I, t! /C@NCE (1, i, 01 

! i l  I j l  Fraction t= 1.400Et01 1.000Ei00 1.00OEt00 2.000E+O1 7.0[80E+00 7.000Et00 1 . 0 0 0 E i 0 0  1.0OOEi00 4.500Et01 
. _- 
I -133 Ba-133 l.OOOE*OO 9.975E-01 9.998E-01 9.998E-01 9 .965E- i l l  9.9E8E-01 9.988E-01 9.??@E-O1 9.998E-01 9.921E-01 
I. * ~- - ~ _ = _ p - -  

C~~CE;i,j,tl/CONCEli,i,Ol is the concentration z a t i o  of ProdurrIjl a t  tine t to Parentlil at start of s forage  time. 
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:ailed: RESRAD D e f a u l t  Parameters  Fl:e: Slfe3.RAD 

S t o r a g e  Time Correction Factors  

D r i n k i n g  Water from Well a n d / o r  S u r f a c e  

Harvest Tlme = t - 2 . 7 4 E - 0 3  Yri Cansunption l i m e  = t v r  

? a r e n r  Product Thread CiwWij,t,:l# Xt Time in Years 
l i l  l j l  FraSZlOn 0 . 0 0 0 E i 0 0  1.000Ei00 3.000€*00 l . ' J U O E + 0 1  3.0COE+01 1.000Ei02 3.000E+02 1.00CEi03 

-133 Ba-133 1 . 0 0 0 E i 0 0  1.000EiOO Y.YY8E-01 9.5Y8E-01 9.598E-01 Y.YY8E-01 Y.9Y8E-01 9.998E-01 9.Y98E-01 
I -- - -~ - - ~  
Porrection f a c t o r  = iconcentracim i n  media a t  consumption t i m e ]  / ;concentration a t  harvest t i m e ) .  

.- 
Storage  Time Correction F a c t o r s  

I r r i g a t i o n  Water f o r  Nanleafy P l a n t s  from Well a n d l o r  Surface 
H a r v e ~ t  Time = i - 4.llE-02 y r ;  Consurnptiori  Time = t - 3.83E-02 yr 

.n. 
P a r e n t  Product Thread cmwij,t,: 'in AT ~ i m e  i n  y e a r s  

l i i  l j !  Fraction O.OOOE+OO 1 . 0 0 0 E i 0 0  3 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 1  3 .000E i01  1 . 0 0 0 E i 0 2  3.000€+02 1.000E+03 
) X  

.~ 

-133 Ea-133 1 . 0 0 0 E i 0 0  1.000Ei00 5.998E-01 Y.998E-01 9 .958E-01  5.9Y8E-01 9.Y98E-01 9.998E-01 9.Y98E-01 --- -- 
' - 5 r r e c t i o n  factor = lconcentration in media at consurnprian timeliiconcenrration a t  h a r v e s t  time). 

S t o r a g e  T i m e  C o r r e c t i o n  Fac tors  

irrigatran water for Leafy P l a n t s  from Well andlor S u r f a c e  

Harvest  Time = C - 5.48E-03 y r ;  Consumption Trme = f - 2 . 7 4 E - 0 3  y r  

Zarent Product Thread CiwWij,t,JI# At ~ i m e  in years 1 

til l j l  Fraction 0.000EiC0 1 . 0 0 0 E t 0 0  3.@00E+00 l . O C , O E + O l  3 . 0 0 0 E t 0 1  1 . 0 0 0 E i 0 2  3 . 0 0 0 E i 0 2  1 . 0 0 0 E i 0 3  * 

-1.133 Ba-133 1.000E+00 1.000Et00 Y.958E-01 Y.5Y8E-01 9.958E-01 5.Y98E-01 9.998E-01 9.998E-01 9.998E-01 

:---- -~ 
FeLirrcrion factur = lcuncentratian in media at consumption t i m e ) /   concentration at harvest t i m e ! .  

Storage Time Correction F a c t o r s  

Irrrgarion Water far Livestock l M i l k 1  Focder from Well and/or Surface 
Harvest Time = t - 1.25E-01 y r ;  Consumption T i m e  = t - 1.26E-01 y r  

P a r e n t  Product Thread C F W W l j . t . 5 ~ #  At Time i n  Years 
*I 

t i l  1 7 1  Fraction C.000E+00 1.000Ei00 3.COOEi00 1 .000E i01  3.CC0Ei01 l.O00E+02 3.000E*02 1.000E+03 .* 

i r r 1 3 3  Ba-133 1 . 0 0 0 E i 0 0  1.000E+0C 9.998E-01 5.Y58E-01 9.Y98E-01 9 . 5 9 8 E - 0 1  9 .998E-01  9.998E-01 9.998E-01 - ~- -- 
3rrcCtion f a c t o r  = lconcentration in media at consumption tirne!/lcancenrratron a t  h a r v e s t  time]. 

".I 

.-.. 



">PAD, Version 6.3 Tb Limit = 180 days 0 8 1 2 1 / 2 0 0 ' 1  l5:09 Page  12 

. A i l e d :  R E S R A D  Default Parameters  F . l e :  Sire3.W.D 

SLorage Time Correction F a c t o r s  

Irrigation Water f o r  Livestock [Meat )  Fodder from Well andlor Surface 

Harvest  Tine = t - 1.81E-01 yr; Consumption Time = t - 1.18E-01 yr 

'artnt P r o d u c t  Thread CFWW!7,trJl# At Time in Years 

!il I j I  Fractran 0.000Ei00 1.000E+00 3.000E+@0 1.000E-01 3.000E101 1 .000Ei02  3.000Ei02 l.OO@E+03 

R-*133 Ba-133 1.000Ei00 I.OOOEi00 9.998E-01 9.998E-01 9.998E-01 9.998E-01 9.998E-01 9.998E-01 9.998E-01 
: ~ ~ - ~  - - ~ ~ ~  
d?orrertion f a c t o r  = lconcenrrati3n in media a t  consumption time1 / (ConcenLration at harvest Lime). 

*- Storage  Time Correction F a c t o r s  

Livestock (Milk1 Water from Well and/or  S u r f a c e  

Harvest T i m e  = t - S.48E-03 y r :  Consumption Time = t - 2.14E-03 y r  

-. 
Parent Product Thread CFWW!j,t,41# At Time i n  Years 

!il ! j l  Fraction 0.000E+00 1.000Ei00 3.000Ei00 1.000Ei01 3 . 0 0 0 E i 0 1  1 . 0 0 0 E i 0 2  3.000Ei02 1.000Ei03 . 
. -  

,-I33 Ba-133 1 . 0 0 0 E i 0 0  1.000E+00 9.99BE-01 9.998E-01 9.9Li8E-01 9.998E-01 9.998E-01 9.998E-01 9.998E-01 _ _  ~ - _ _  
.lrrection f a c m r  = lioncentration in media at consumption t i m e ) /  c o n i e n t r a t m n  a t  h a r v e s t  rime]. 

Storage Time Correction Factors 
Livestock IMeati Water from Well and/or S u r f a c e  

H a r v e s t  Time = t - S.75E-02 yr: Consumpt ion  Time = Z - S.48E-02 y 1  

.-?*rent Product Thread CiWW!j.t,hl# At Time in Years 

!il l j l  Fraction 0.000Et00 1.000Ei00 3.000Ei00 1 . 0 0 0 E i 0 1  3.000Ei0: 1 . 0 0 D E t 0 2  3 . 0 0 0 E + 0 2  1.000E+03 
I 

?.vi133 Ba-133 1.000E100 1.000E+00 9.998E-01 9.998E-01 9 .99BE-01  9.998E-01 9.998E-01 9.998E-01 9.998E-01 
. ~ ~ ~ -  --- 
&~rectian factor = !concentration i n  media at consumption timel/iconcentratian a t  h a r v e s t  time]. 

. ,, 

. .. Storage Time Correction Factors f a r  Nonleafy P l a n t s  

Harvest Time = t - 3.83E-02 yr: Consumption Time = t y r  

P a r e n t  Product Thread C F 3 l j , l , t l #  At Time i n  Years  
u 

( i l  ljl Fraction 0.000Ei00 1.000E+00 3.000E+@O 1 . 0 0 0 E i 0 1  3.000Ei01 1.000Ei02 3.000Ei02 1.000Ei03  

.- 
-133 Ba-133 1.000Et00 1 . 0 0 0 E i 0 0  9.915E-01 9.915E-01 9.975E-01 9.915E-01 9.915E-01 9.975E-01 9.915E-01 

-- ~ -- 
#Correction factor = !concentration in media at consumption tlrne!/lconcentration at h a r v e s t  rime!. 

" .  
Storage Time Correction Factors  f o r  Leafy P l a n t s  

Harvest Time = t - 2.74E-03 y r i  Consumption T i m e  = t yr 

4 a r e n t  Product Thread CF3lj,2,ti# At Time in Years 

lil I j !  F r a c t i o n  0.000Ei00 1.000Ei00 3 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 1  3 . 0 0 0 E i 0 1  1.000Ei02 3.000E+02 1.000E+03 .._ . -  
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railed: RESRAD D e f a u l t  Parameters i i i e :  i.itt3.P.m 

Storaqe Time Correction FdcZors -01- Lezfy P l a n t s  

Harvest Time = t - 2.74E-03 y r ;  Consumpcic,n T i m e  = i y r  

Parent  Product Thread CF3!j12,t1# At Time in Years 

l i l  l j l  Fraction 0.000€+00 1.000Ei00  3.000Ei00 1.000EiOl 3.000E401 1.000Et02 3.OCOEi02 1.ODOEi03 
. _ _  

Ba-133 Ba-133 1.000Ei00 I.OOOEi00 9.998E-01 9.998E-01 9.9Y8E-01 9.998E-01 9.9985-01 9.99RE-01 9.958E-01 ----- 
l r r e c t l o n  factor = lioncentrarion i n  media at consumption rimelllconcentrarior at harvest time'. 

. . I  

I. , 
Storaqe  Time Correc t ion  f a c t o r 5  far Livestock (Meat1 Fodder 

Harvest  T i m e  = t - 1.7eE-01 yr: C o n s u n i p t i r n  Time = t - 5.48E-02 yr e ," , 

.+Parent Product Thread CFLF!j,l,tl# A: Time in Years 

1 1 1  i j l  Fraction 0.000E+00 1.000Ei00 3.000Ei00 1 . 0 0 0 E i 0 1  3.000Ei01 1 . 0 0 0 E + 0 2  3 .003E102 1.000E+03 
Y, I 

Ba-133 Ba-133 1.000E+00 1.000Ei00 9.921E-01 9.Y21E-01 9.521E-0: 3.9215-01 9.921E-01 9.921E-01 9.921E-01 ... <" 
:----_=_--- 

..., arrection factor = (concentration i n  media at consumption timel/lionct?nTratian at harvest time'. 

, .. 
Storaqe Time Correction Factors for Livestock iMilkl Fodder 

Harvest Time = t - i.ihE-Ci y r ;  Consumption Tine = t - 2.14E-03 yx 
..e 

..a 

?arent Product Thread CFLFI,,2,tl# At Time in Y e a r s  

1 i i l  i j l  Fraction O.DOOE+00 1.000Ei00 3.000Ei00 1 . 0 0 0 E + 0 1  3.000Ei01 1.000E+02 3.000E+02 1.000E+03 

1 1 3 3  B a - 1 3 3  1.000E+00 1.000Et00 9.921E-01 9.921€-01 9.921E-01 9.921E-01 9.921E-01 9.921E-01 9.921E-01 

d 
#Curreition factor = iconcentration in medii a t  consumption timelilcancentration at harvest t i m e ' .  

.- 

Storage Time Correction F a c t o r s  for YeaC 

Harvest Time = t - 5.48E-02 yr: Consumption Time = t yr 

I 

'.m 

- 3 r e n t  Product Thread CF451],1,t1# At Time in Years 

l i l  i j l  Fraction 0.000E+00 1.000€+00 3.0005iC0 l.COOEi01 3.000Ei01 1.000E+02 3.000€+02 1.000E+03 - 
-133 Ba-133 1.00OE+00 1.000E+00 9.965E-01 9.965E-01 9.965E-01 9,9655-01 9.965E-01 9.965E-01 Y.965E-01 --- 

#CcrrecLion f a c t o r  = i c o n c e n t r a t i o n  in media a t  consumption rimel/lconcentration at harvest time]. 
.m 

a'. 

Storage Time C o r r e c t i o n  Factors for Milk 

"- Harvest Time = t - 2.74E-03 yr; Consumption Time = t yr 

T a r e n t  Product Thread c~4iij,2,cin ~t ~ h e  in ' ~ e a r s  

l i l  ii ' Fraction 0.000Ei00 1.000Ei00 3.000Ei03 1.030Ei01 3 . 0 0 0 E i 0 1  1.000Et02 3.000E102 1.000Ei03 - *  
. _ _  

'-133 Ba-133 1.000E+00 1.000Er00 9.998E-01 Y.998E-01 9.938E-31 9.998E-01 9.998E-01 9.998E-01 9.998E-01 
 en=_^--^-^- 

'?rrecclun factor = iconcentration i n  media at consumption tirnel/icanceitratlon at h a r v e s t  r imel .  

..- 

I. 
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I . a i l e d :  RESRAD D e f a u l t  Parameters File: Sife3.RAD 

A r e a  and Depth Factors for  P l a n t  ip-31. Meat Ip-41, and Milk  (p-51 Pathways  

Root Uptake  fr'orn Con tamina ted  Soil 14-11 

A r e a  Factor f o r  Plant Foods lFR!3ll = 0.00 

I -1ide Depth FaCtor FDii,l,t) l d i rnens ion le s s l  

l i i  t= O.DOOE+UO 1 . 0 0 0 E i 0 0  3.000€+00 1 . 0 0 0 E i 0 1  3.000E+01 1 . 0 0 0 E i 0 2  3.000E102 

-. - 
I ~ 1 3 3  1.666lE-01 1 . 6 5 5 6 E - 0 1  1.6333E-01 1.5556E-01 1.3333E-01 5.5556E-02 0.0000Ei00 
.I 

~ ----- - 

_. A r e a  and Uepth F a c t o r s  f o r  P l a n t  lp=31, M e a t  lp-41, and M i l k  lp-51 Pathways 

F o l i a r  Uptake  from Con tamina ted  Dust: I g=Z i  

A r e a  Fac to r  for P l a n t  Foods l F A l 3 i l  = 0.00 

NucLide Depth Factor FD ti, 2, tl l d imens ion le s s  \ 
I_ 

l i l  t= 0.000Ei00 1 .000E i00  3.000Ei00 1 .000E+01  3.000€+01 1.000E+02 3 . 0 0 0 E i 0 2  

-xc 

Ea-133  1 . 0 0 0 0 E i 0 0  9.9333E-01 9.8000E-01 9.3333€-01 8.0000E-01 3.3333E-01 0 . 0 0 0 0 E i 0 0  

=.-.a==== --- ~~ 

M 

A r e a  and Depth  F ~ C T O T S  f a r  P l a n t  lp-31, Meat lp-41, and  M i l k  l p = 5 i  Pathways  
I_ 

D i t c h  I r r i g a t i o n  I q = 3 i  

.w, 

Area Factor  f o r  Plant Foods IFA i311 = 0 . 0 0  
+.. 

I :1ide Depth Factor  F D l i . 3 . t )  I d i r n e ~ s i a n l e s s l  
*. 

l i i  t =  0 . 0 0 0 E i 0 0  1.00@E+00 3.000E+00 1 . 0 0 0 E i 0 1  3 . 0 0 C E i 0 1  i . 0 0 0 E i 0 2  - 
I -133 1.0000E+00 1 . 0 0 0 0 E i 0 0  1 . 0 0 0 0 E i 0 0  1.0000E*00 1.@000E+00 1.0000Ei00 
I ~~-~ 

3 . 0 0 0 E i 0 2  

1 . 0 0 0 E t 0 3  

0.0000Ei00 

1.000E+03 

0.0000Ei00 

1.000E+@3 

1 . 0 0 0 0 E i 0 0  
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I ~ailed: RESRAD Defau l t  Parameters F i l e :  Site3.RAD 

area and Depth Factors for P l a r , t  ip=31, Meat Ip=41 ,  and M i l k  !p=5l Pathways 

Overhead I r r i g a t i o n  14=41 

Area F a c t o r  f c i r  P l a n t  Foods iFA!3ll = 0.00 

The Ilepth Fac to r  Value 

FUii.~~,q,tl = 1.0000Ei00 

1s a p p l i c a b l e  for all radianuclideslil and timesltl. 

Area and Depth Factors for Meat ip=41 and M i l k  i p= i l  Pathways 

~ r a n s f e r  from Liues t a r :k  Water iq=5l and  S a i l  !q=61 I n t a k e  
.. 

A r e a  F a c t o r  f o r  Meat znd Milk  IF.4lpl,p=4,5l = 0 . 0 0  

' i l i v e s t o c k  w a t e r  subpathway 1q=51 and livestock soil i n t a k e  subpathway 14-61 

occur only far the meat  ip=41 and m i l k  Ip=51 pathways. Y .~ 

.... 

.._. 
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t a i l e d :  RESPAD Default Parameters F-lle: Site3.RAD 

I". 

Dose Conversion and Environmental Transport factors for the P l a n t  Food Pathway lp-31 

Subpathway: Root Uptake from Contaminated soil l q = l l  

Parent P r o d u c t  DCFlj.31- ETFlj,3,1,L! A t  Tim? in Y e a r s  l q l y r 1  

t i 1  (31  0.000E+00 1.000Ei00 3.00OE100 1.000Ei01 3 . 0 0 0 E i 0 1  1 . 0 0 0 E i 0 2  3 . 0 0 0 E i 0 2  1 . 0 0 0 E i 0 3  

1 - 
Ba-131 Ba-133 3 .400E-06 4.350E-01 3.883E-01 3.081E-01 1.310E-OL 1.333E-02 2.13BE-06 0.003Et00 0.000Ei00 

, ~ ~ ~ ~ ~ ~ _ _ - _ _  
The dose conversion factor units a r e  mrem/pCi. 

Do58 Conversion arid Environmental Transport Factors for t h e  P l a n t  iood Pathway Ips31 

Subpathway:  Foliar Uptake from C a n t a ~ l i n a t e t l  Dust 19-21 

' Zarent  Product DCFi7,31- ETFlj,3,2,r! .4t T i m  in Years  l 4 / y r l  

li! Ij! 0.000E+00 1.000E100 3 . 0 0 0 E i 3 0  1 . 1 0 0 E i 0 1  3.000Ei01 1.000E102 3 . 0 0 0 E i 0 2  1 .0OOEiO3  

a+-133 Ba-133 3.400E-06 2.868E-04 2.55YE-04 2.031E-04 9.030E-0: 8.786E-06 1.804E-09 0 . 0 0 0 t i 0 0  0 . 0 0 0 E i 0 0  ~-------- 
11,- The dose conversion factor units a r e  m r e r n / p C i .  

I. I 

Dose Conversion and Environmental Transport Factors for the Plant Food Pathway lp=3! 

Subpathway: Ditch I r r i g a t i o n  ig=3l 
a ,  

., 
'arent Pladuct  DCF i j, 31 * ETflj.3.3.t) S F i j , t l  At Time in Years lg/yr! 

ma 1 1 )  lj! 0.000Ei00 1 . 0 0 0 E i 0 0  3.000EiOO 1.000E+01 3.000E*C1 1 . 0 0 0 E i 0 2  3.0OOEi02 1.000E103 

1-'-133 Ba-133 3.400E-06 0.000Ei00 0.000Ei00 0.000Ei00 O.COOE+00 0.000E+00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 
: - ~ ~ ~ ~ ~ c _ _ -  a- 
* .  The dose conversion f a c t o r  units are  mrem/pCi. 

-. 
... 

Dose C o n v e r s i o n  and Enviraninental Transport Factocs far the Plant Food Pathway lp=3! 

Subpathway: Overhead I r r i g a t i o n  (q-4) 

.,.'arcnt Product DCFl j, 3! + ETF1j13,4,t! * Sflj,i! At Time ~n Year5 ( q i y r l  

(il lj! 0 . 0 0 0 E i 0 0  1.000E+00 3.00OE+00 1.000E+01 3.000E+01 1 . 0 0 0 E i 0 2  3.000Ei02 1 . 0 0 0 E i 0 3  

-133 Ba-133 3.400E-06 0 . 0 0 0 E i 0 0  0.000E+00 0.0OOE+03 0.530Et00 0.00OE+00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 - ---- ~- - 
* - The dose conversion factor units a r e  rnremipCi. 
.I 

,- 

I 
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(.ailed: RESRhD D e f a u l t  Parameters F i l e :  S i t e 3 , R P P  

Dose Conversion and Environmental TIdnSport F a c t c r s  for the M e a t  Pathway 1p=4I 

Subpathway: Fodder Root Uptake from Cortaminatcd Soil 1q=11 

ParenL Product DCF( j .41 '  ETFijr4,l,t) A t  Time in Y e a r s  i g i y r l  

li) i j l  0.00CEiCO 1.00CEiOG 3.0COE+0C 1.0COEtCl 3.000E+01 1.0OCEi02 3.00GEi02 l.G00E+03 
.~ 

Ba-133 Ba-133 3.40CE-06 2.142E-04 1.926E-04 1.528E-04 6 . 1 9 l E - 0 5  6.615E-06 1.361E-09 0.000Z100 C.OCOEi00 
, .--- -- ----- 

- The dose conversion factor Units are mrem/pCi. 

Do52 Conversion and Environmental Transport Factors for the Meat Pathway ip-41 
Subpathway: Fodder Foliar Uptake from Contarninai.ed D u s t  iq-21 

''.Farent Produc t  DCFlj.41' ETFij,4,Z,ti A t  Time i n  Years 1 g / y r l  

( 1 1  ill 0.000E+OG 1.OOOEiUC 3.000EiU0 1.000EiUI 3.000Ei01 1 . 0 0 0 E i 0 2  3.000Ei02 1.000E103 
i l l  

?&-I33 Ra-133 3.40UE-06 5 .6H4E-07  5.110E-07 4.056E-07 1.H34E-07 1.755E-08 3.611E-12 C.GOCEtG0 0.000EiOC 
:----- ----- 
(**- The dose conversion factor units are m r e m / p C i .  

,- 

0058 Conversion and Environmental Transport Factors far  the M e a t  Pathway ip-41 

Subpathway: D i t c h  Irrigation 14=31 
..* 
.- 

7 a r e n t  Product DCFi],41' ETFIj,lr3,t1 + sF1j.ti A t  Time in Years i g / y r l  

"- lii ijl 0.000E+00 1.UCCEiC0 3.000EiCO 1.000Ei01 3.00UEi01 l.GOCEi02 3.UGCEi02 1.00GEi03 

.- 
i -133 ~a-133 3.400~-06 o.ooc~+aa ~.COOE+OC O.OCOE+OC c . n c o ~ + o a  a.on0Eto0 a.aoo~+oo a.aao~ioo O.OCCE+CO 

.~~~~ --- -I- ,_ 
* .  The dose Conversion factor u n l t s  are mrem/pCi. 

Dose Conversion and Environmental Transport Factors f o r  the Meat Pathway iP=41 
w 

Subpathway: Overhead Irrigation 14-41 

-,s,'arent Product DCFI j, 4 I + E T F l j , 4 , 4 , t l  * SF(3,tl A t  Time in Years  1g/yrl  

Iii ijl C . C O O E + O O  I.~COE+CO 3.000~+00 1.aoc~io1 3.000~+01 I.CODE+OZ 3.0c0~+02 I . ~ O G E + C ~  
. " .- 

-133 Ra-133 3.400E-06 G.OCCEi00 0 . 0 0 0 E i 0 0  0.00GEi00 0.000EiOC C . 0 0 0 E i O C  C.OGOE+OO 0.0OUEiOG 0 . 0 0 0 E i 0 0  
I -- - - ~-~~ 
* - T h e  dose conversion f a c t o r  units a r e  mrem/pCi. .._ 

_.e 

Dose Conversion and Environmental Transport Factors  for the M e a t  Pathway ip-41 

Subpathway: L i v e s t o c k  Water ig=51 _- 
i 
Parent Product DCFIj.41' ETF1j14,5.11 * SF(7,zl At T i m e  in Year5  1 g / y r i  

_- Si) ljl 0.00UEiGO 1.0COEi00 3.000EtOC 1.OCOE+C1 3.000E101 1.GUOEiOZ 3.000E*02 1.00UEiU3 
. -  

me133 R~-133 3.400~-06 O . G O C E + O O  C.OOOE+OO C.COQE+OO U.COOE+GO 3.oncEiac O . G O O E + O C  n.oooE-00 a.aooE+oa - - ~ - ~ -  _E___- 

., ~ - The dose conversion factor units are m r e m / p C ~ .  

,*-. 
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;ailed: RESRAD Default Parameters File: S i t e 3 . R R D  

Dose C o n v e r s i o n  and Environmental Transport Factors far  :he Milk Pathway Ip=51 

Subpathway: Fodder Root Uptake from Contaminated S o i l  lq=11 

Parent Product DcFlj.5!* ETFl],5,lrtI A t  T h e  ~n Years  i q l y r l  

I i I  i l l  0.000E+00 1.000Ei00 J.OOOEi00 1.000Ei01 3.000Ei01 1.000Et02 3.000Ei02 1.000Ei03 
.~ 

Ha-133 Ba-133 3.400E-06 6.325E-04 5.6JlE-04 4.501E-04 2.002E-04 1.948E-05 4.005E-09 0.000Ei00 0.000Ei00 
I,.--- - - ~ ~ ~  

- The dose c o n v e r ~ l o n  factor u n i t s  a r e  mremIpCi. 

Dose Conversion and Environmental Transport Factors for :he Milk Pathway lp-51 

/ .  Subpathway: Fodder Foliar Uptake from Contaminated D u s t  19-21 

Parent Product DCFlj.51* ETFlj15,2,tI A t  Time ~n Years l g l y r l  

l i !  l j l  0.000E+00 1.000Ei00 3.000Ei00 1.000EiOl 3.000Ei01 1.000E+02 3.000Ei02 1.000Ei03 .* 

B&-133 Ba-133 3.400E-06 1.618E-06 1.505E-06 1.194E-06 5.312E-01 'i.169E-08 1 . 0 6 3 E - 1 1  0.000Ei00 0.000Ei00 
i -  - The dose conversion factor u n i t s  are mrem1pCi. 

- 
Dose Conversion and Environmental Transport Factors  f a r  :he M i l k  P a t h w a y  Ip-51 

Subpathway: Ditch Irrigation 1q=31 
I." 

n 

?Lrent Product DCFij.51' ETFl1.5.3,tl * SFlj,t! At Time i n  Years i g / y r i  

i i !  iji 0.000E+00 1 . 0 0 0 E i 0 0  3.000Ei00 1.000Ei01 3.000Ei01 1.000Ei02 3.000Ei02 1.000Ei03 - 
-133 Sa-133 3.400E-06 0.000Ei00 0.000Ei00 0.000Ei00 0.000E100 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 

km--- -- 
+ - T h e  dose  conversion factor u n i t s  are mrern/pCi. 

- 
.ms 

Dose Conversion and E n v i r o n m e n t a l  Transport Factors f o r  :he Milk Pathway lp=51 8'. 

Subpathway: Overhead Irrigation 14-4: .- 

*'=rent Product OCFI j, 51 * ETFljr5.4.tl * SFl],t! A t  Time in Years I g l y r i  

l i l  l j l  0 .000E i00  1.000E+00 3.000E+00 1.000E+01 i.OOOE+Ol 1.000Ei02 3.000Ei02 1.000Ei03 - 
-133 Ba-133 3.400E-06 O.OOOE+OO 0.000€+00 0.000E+00 0.000Et00 U.OOOE+OO 0.000Ei00 0.000Ei00 0.000Ei00 - - 

* .  The dose conversion f a c t o r  u n i t s  are mremlpCi. ._ 

Uose Conversion and Environmental Transport Factors  for rhe Milk Pathway lp=S1 

Subpathway: Liveeiock Water lq=51 

..." 
Parent Product DCFIj,51* ETFljr5,5,t1 ' Sf1j.t) At Time in Years I g l y r l  

,, l i l  ljl 0.000Ei00 1.000Ei00 3.000Ei00 1.000Ei01  3 .000Ei01  1.000Ei02 3.000Ei02 1.000Ei03 
.~ 

Fa-133 Ba-133 3.400E-06 0.000Et00 0.000E+00 0.000€+00 O.OOOE+OO 0.000E+00 0.000Ei00 0.000Ei00 0.000Ei00 
- ~ ~ ~ - - -  
.tl, 

- The dose conver s ion  factor u n i t s  are rnrernlpci. 
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1 ~ a i l e d :  RESRAO D e f a u l c  Parameters File: Site3.RRD 

Dose C o n v e r s i o n  and Env i ronmen ta l  T r a n s p o r t  F a c t o r s  f o r  t h e  F i s h  Pathway (p=61 

P a r e n t  P r o d u c t  O C F i j .  61‘ E T F i j , 6 , t l  * S F l j , t l  A t  T i m e  i n  Years  i g / y r l  

l i 1  i j i  O . O O O E + O O  1.000Ei00 3.000Ei00 1.00CEi01 3.000E101 1.000Ei02 3.000Et02 1.000Et03 
. -  
1 -133 Ba-133 3.400E-06 O.OOOLi00 0.000E+00 0.000Ei00 0 . 0 0 0 E 1 0 3  0.000E100 0.000Ei00 0.000Ei00 O.OODE+00 - -_-p___D_=_I--- 

- T h e  dose c o n v e r s i o n  fac tor  units are rnremloC1. 

Dose Conversion and Environmental Transport F a c t o r s  f a r  t h e  P r i n k i n g  Water P a t h w a y  lp-71 

4 ’ a r e n t  P r o d u c t  uCFIj.lI+ ETF(i.7,tI * Sf(3.t) A t  Time i n  Years I g l y r )  

i i l  l j i  0.000E+00 1.000Ei00 3.000Ei00 1.300Ei0: 3.000E101 1 . 0 0 O E i 0 2  3.00C3102 1.000Ei03 
- _ _  

-133 Ba-133 3.400E-06 0.000Ei00 0.000Ei00 0.000Ei30 0.300Ei011 O.OOOEi00 0.000E+00 0 .000E i00  0.000Ei00 
~ _ _ - - ~ 3 _ _ _ 3 e ~ - I ~  

* .  ,, The dose conversion f a c t o r  u n i t s  a r e  rnrern/pCi. 
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I .ailed: RESRRD Default Paramete r s  F i l e :  Sict .3 .RAD 

Uose/Source R a t i o s  for I n t e r n a l  Radiation from Ingestion of Plant Eoads Ip-31 

Subpathway: Root Uptake from Contaminated soil 14-11 

Parent and Progeny Princi~al Radionuclide Contributions Indicated 

' a r e n t  Product Thread DSRl7,3,ltI At Time in Y e a r s  Imrem/yrl/~pC~/g! 
li! ( 7 1  Fraction O . O O O E + O O  1 . 0 0 0 E i 0 0  3.000Ei00 1.OS3E+01 :i.OOOE+Ul 1 . 0 0 0 E i 0 2  3.000E-02 1.00UEi03 

r -133 Ba-133 I.OOOEt00 1.3Y9E-06 1.24lE-06 9.894E-01 4.393E-07 r.278E-08 8.135E-12 0.000E-00 0.000Ei00 
: ~- - ~ 

T r e  DSR I n c l u d e s  contributions from associated (half-life I 183 day;! dauqhters. 

Uose/Source Ratios f a r  Internal Radiation from I n g e s t i o n  of Plant Foods Ip=-il 

Subpathway: Foliar Uptake from Contaminated I m b t  19-21 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent P r o d u c t  Thread USRlj.3.2tl At Tlm? in Years :rnrem/yr!/lpCi/q! 

lil l j l  Fraction 0 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 0  3.000Ei00 1.033E+01 :I.OOUE+Ol 1 . 0 0 0 E i 0 2  3.000E132 1.000Et03 
.~ 
1-133 Ba-133 1 . 0 0 0 E i 0 0  Y.220E-10 8.215E-10 6.520E-IO 2.899E-10 :!.819E-ll 5.156E-15 0.0UOEi30 0.000E+00 - ~ - _ -  -- 

DSR includes contributions from associated (half-life I 1 8 0  days! dauqhrers .  'if 

Dose/Saurce Ratios f o r  Internal Radiation fron I n g e s t i o n  o f  P l a n t  Foods Ip=3! 

Subpathway: Ditch Irrigation Iq-3) 

P a r e n t  and Progeny P r i n c i p a l  Radionuclide Contrihut~lona Indicated 

l a r en t  Product Thread DSRlj,3,3t! A t  Time in Years Irnrem/yrl/lpCl/g! 

lib l j i  Fraction 0.000Ei00 1.000Ei00  3 .000Ei00  1.003Ei01 :3.000E+01 1 . 0 0 0 E i 0 2  3.000E132 1.000Ei03 
_I 

-133 Ea-133 I.OOOEi00 0 . 0 0 0 E i 0 0  0 .000Ei00  0 .000Ei00  0 . 0 0 3 E i 0 0  I!.000E+00 0.000Ei00 0 .000E i00  0.000Ei00 
i - - - - ~  ~-~ 
R e  DSR includes contributions from associated (half-life S 180 days1 dauqhters. 

DoseISource R a t i o s  for I n t e r n a l  Radiation from Ingestion of Plant Foods !p=3! 

Subpathway: Overhead I r r i g a t l 3 n  !g=O! 

Parent and Progeny Principal Radionuclide CanCribuf~ions Indicated - 
Paren t  P r o d u c t  Thread DsRI3,3,4t! A t  Time in Years !rnrem/yrl/ipCi/q! 

l i i  l j l  Fraction 0 .0OOEi00  1.000E+00 3.000EiOU 1.0UOE+01 3.000E+01 1.000E+02 3 .0GOEi02  1.000E+03 "* 
.~ 

!-I33 02-133 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 l1.000E+00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i 0 0  

___.----- 

'5 0 5 R  includes COntrlbUtionS from associated (half-life 5 180 days! dauc ih te r s .  

- 
u 

... 
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.ailed: RESPAO D e f a u l t  Parameters File: .Cite3.!&4D 

Dose/Source Ratio3 for Internal Radiation from Ingestion of P l a n t  Foods ip=31 

Total f o r  All Subpathways 

Parent and Proqeny Principal Radionuclide Contributions Indicated 

' a r e n t  Product Thread DsRij,3,tl A t  Tlme in Years  irnrern/yrt/ipCi/ql 

l i i  ijl Fraction O.OOOEi00 1.000Ei00 3.000Ei00 1.00Oft01 3.000Et01 1.000Ei02 3.00@E+02 1.000Et03 

6 -133 Ba-133 1 .000Ei00  1 . 4 0 0 E - 0 6  1.248E-Oh 9.90lE-07 4.402E-01 4.281E-08 8.741E-12 0.000E+OO O.OOOE+OO 

he DSR includes contributions from associated ihalf-life 5 l e 0  daysi diughters 
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I ~ailed: RESRAD Default Parameters i l l e :  S i t r . 3 .W.D 

D a s e I S o u r c e  Ratios for Internal Radiation from Inges f . i an  of  Meat Ip=41 
Subpathway: Fodder Root Uptake from Contaminated Soil 11;-11 

Parent and Progeny Principal Radionuclide C o n t r i b u t . i o n s  Indicated 

' a r e n t  Product Thread DSR(j,4,1tj A t  Time in Ye;,rs (rnrem/yr)/lpCi/yl 

., , l i i  l j l  Fraction 0.000Ei00 1.000Ei00 3.000Ei00 1.0331101 :I.OOOE+01 1.000Ei02 3.000Ei12 1.000Et03 

P"=133 Ba-133 I.OOOEi00 t.935E-10 6.184E-10 4.908E-10 2.1BZE-10 :!.122E-ll 4.341E-15 0.000Ei30 0.000E+00 
. -~ ------ 
*,./ 
The DSR includes contributions from associated (half-life S 180 d a y s )  dauqhters. 

. .  
Uose/Source Ratios f o r  Internal Radiation f r o x  I n ? e a l . i a n  of Meat lp-4) 

Subpathway: Fodder Foliar Uptake from ConLaminal.ed D u s t  Ig-21 

Parent and Progeny Principal Radianurllde Contribul~ions Indicated 

m 
P a r e n t  Product Thread DSRlj,4,2tl A t  Time in Yeiirs l r n r e m / y r i / i p C i / 4 )  

,- I i l  i j )  Fraction C.OOOE100 1.800Ei00 3.000Ei00 1.00OEiOl .l.000E+01 1.000EtO2 3.000E+02 1.000Et03 
.~ 

-133 Ea-133 1.000Ei00 1.840E-12 1.641E-12 1.302E-12 5.190E-13 i5.631E-14 l.152E-11 0.000Et00 0.000E+00 ------ .- 
' 2 DSR includes contributions from associated (half-life i 180 days) dauqhters. 

-." 
Dase/Source katras for I n t e r n a l  Radiation from I n g e s l ~ i o n  of Meat lp=41 

Subpathway: D i t c h  I r r i g a t i o n  1q=3! 

Parent and Progeny P r i n c i p a l  Radionuclide Contribut~ions Indicated 

' a r e n t  Product Thread DSRlj.4.3t1 A t  Tine i n  Years Irnren/yll/lpCi/g1 

I i 1 i j 1  Fraction 0.000Et00 1.000Ei00 3.000Ei00 l.COOEi01 :3.000E+01 1 . 0 0 0 E i 0 2  3.000Et02 1.000Ei03 

F*'-133 Ba-133 1.000Ei00 0.000E+00 0.000Ei00 0.0001+00 O.COOEi00 0.000Ei00 0.000Et00 0.000Et00 0.000E+00 
.~ ------ - 
The DSR includes contributions f rom associated lhalf-life i 180 days! dauqhters. 

Dose/Source Ratios for Internal Radiation from 1ngesl.ion Of Meat lp=41 

Subpathway: Overhead Irrigation (1;=.11 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Thread DSR(j.4.4t) A t  Time in Years Irnrern/yrl/ipCi/y) 

i i !  i j )  Fraction 0.000E+00 1.000Ei00 3.000E+00 1.000E+01 3.000Ei01 1.000Ei02 3.000Ei02 1.000E+03 
.~ 

e 1 3 3  Ba-133 1.000Et00 0.000Ei00 0.000Ei00 0.000E+00 0.000E100 0.000E+00 0.000EiO0 0.000Ei00 O.D0OE+00 ~ ~ ~ - - - ~ ~ ~  
'-? DSR includes Contributions from associated [half-life 5 I 6 0  days! dauiihters. 

.* 

.- 

(I- 

,. 
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I .ailed: PESPAD D e f a u l t  Parameters  iile: Sire3.RAD 

Dase/Sourcr Ratios for Internal Radiation from I n g e s t i o n  of Meat lp-4) 

Subpathway: Livestock Water !q=!>! 

P a r e n t  arld Progeny P r i n c i p a l  Radionuclide Contributions I n d i c a t e d  

' a l a n t  Product Thread  DSRlj,4,5?.! A t  Ti-e in ''ears lrncem/yr!/!pCi/q! 

li! ! j i  Fraction 0.00UE+00 1 . 0 0 0 E i 0 0  3 . 0 0 0 E i 0 0  1 .300EiO:  3 .00OE+?l  1.0UOEi02 3.0003+02 1.000Ei03 

I ~ 1 3 3  Ea-133 1.000Ei00 0.000EiOU 0.0OOEiOO 0 . 0 0 U E i 3 0  0.300EiOO 0 . 0 0 0 E i 0 0  0.000EtU0 0 . 0 0 0 E i 0 0  0.000Ei00 
i ~ ~ - ~ ~  _ = _ ~  

T h e  DSR includes c o n t r i b u t i o n s  from a s s o c i a t e d  [half-life i 180 days1 d;iughters. 

Dose/Source R a t i o s  for Internal Radiatrun from I n g e s t i o n  of Meat lp-41 

T o t a l  f o r  Ail Subpa:heays 

Parent and Progeny Principal Radion l l c l ide  Contritutions I n d i c a t e d  

* .  
> a r e n t  P roduc t  Thread  D S R l j , 4 , t !  At ~ i m e  in y e a r s  !rnrem/yrl/!pCi/gi 

(ii ( j I  Fraction 0.000Et00 1.000€+00 3.000Ei00 1 . 0 0 0 E i O l  3.000Ei01 1.000E+02 3.00CEtDZ 1.000Ei03 
. -  
Lf'"133 Ba-133 1.000Ei00 6.180E-09 6.U4ZE-09 4 . 7 9 5 E - 0 9  2.132E-09 2.073E-10 4.23SE-14 0 . 0 0 0 E t 0 0  0 . 0 0 0 E i 0 0  

_ = _ _ - - - - - ~ - - - ~  

.* : DSR includes ~ ~ n t r l b u t i o n s  fyom a s s o c i a t e d  ! h a l f - l i f e  < 1 0 0  daya!  d a u g h t e r s .  
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I . a i l e d :  RESRAD D e f a u l t  P a r a m e t s r s  FEle :  Site3.w.D 

DoselSource Ratios f o r  Internal Radiation from I n g e s t i o n  of Y i l k  lp=5! 

Subpathway: Fodder R o o t  Uptake from Cor i ra rnrna ted  Sail lq=l!  

P a r e n t  and P r o g e n y  P r i n c i p a l  Radionuclide Contrltutions In,jicated 

' a r e n t  Product Thread DSRIi,5,12! At Tj .me in Year5 imrem/Yr)/(FCl/g! 

li! l j l  Fraction 0 . 0 0 0 E i 0 0  1.000E+00 3 . 0 0 0 E i 0 0  l.0OOEiOl 3.000Ei01 1 . 0 0 0 E i 0 2  3.000E+O2 1.000E+03 

P'1,'-133 Ea-133 1.000E+00 2.043E-09 1 .8211-09 1 .445E-09  6 . 4 2 6 E - 1 0  6.250E-11 1.278E-14 0.000Ei00 0.000E+00 

= ----- --- 
T!& DSR includes contributions from a s s o c i a t e d  [half-life i 1 8 0  d a y s )  daughters. 

DoseISource Ratios for Internal Radiation f l a l n  Ingestion of Milk Ip=5! 

SubpathMay: Fodder Faliar Uptake from Ccnraminjted D u s t  14-21 

Parent and Progeny Principal Radionuclide Contrib,Jtians Indicated 

1- 
Parent Product Thread DSRIj.5.2tl P.t Time in Y z a r s  Imrem/yr)/lpCi/yl 

,_ ! i ! (j) Fraction 0.000Ei00 1.000€+00 3.00@E+00 1.000E+01 3.0OOEtGl 1.00OEiO2 3.000EiO2 1.000Ei03 
.~ 

-133 Ba-133 1 . 0 0 0 E i 0 0  5.421E-12 4 . 8 3 Z E - 1 2  3 . 8 3 5 E - 1 2  1 . 1 0 5 E - 1 2  1.658E-13 3.390E-11 0.000:+00 O.OOOE+OO 
~ - ~ -  - ----_=p- 

DSR includes canrributions from a s s o c i a t e d  (half-life S 1 0 0  days) daiighters. ,,.~. 

Dase/Source Rst ios  far Internal Radiation from Ingestion Of M l l k  ip=i! 

Subpathway: D i t c h  Irrigation lq=3,  

Parent  a n c  Progeny P r i n c i p a l  Radioriuclidr C o n t r l b o t i o n s  Indicated 

,..~_ 
'arent Product Thread DsRIj.5.3tl A t  Time in Years  lrnrem/yr!/lpCi/g1 

[j) Eraction 0 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 0  3.000Ei00 1.030Ei01 3 . 0 0 0 E i 0 1  1 . 0 0 0 E i 0 2  3 . 0 0 0 E i 0 2  1.000€+03 *,. (1) 

6 ~ ~ 1 3 3  Ba-133 1 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  0.000Ei00 0.000EiOD 0 . 0 1 0 E i 0 0  0 . 0 0 0 E i 0 0  0.000Ei00 0.000Ei00 0.000Ei00 
.---- 
'lye DSR inc ludes  contributions from assocrated [half-life S 130 days! daughters. 

Dase/Source Ratios f o r  Internal Radiation from Ingestion of M i l k  ip-51 

Subpathway: Overhead Irrigation 14-41 
P a r e n t  and Progeny Principal Radionuclide ContribL8tians Indicated 

-.. 
Parent Product Thread DSRIi.5.4t) At Tine in Y e a r s  lrnrern/yri/lpCi/g1 

l i !  l j !  F r a c t i o n  0.000Ei00 1.000E+00 3.000E+00 1.000Ei01 3 . 0 0 0 E t 0 1  1 .000Et02 3.000E102 1.000E+03 -* 
. -  

i r - 1 3 3  Ba-133 1 . 0 0 0 E i 0 0  0.000Ei00 0.000EiOO 0 .000€+00 0 .00OEiOO 0.000Ei00 0 . 0 0 0 E i 0 0  0 . 0 0 0 E ~ 0 0  0 . 0 0 0 E i 0 0  ~~~- ~ 

'-5 DSR includes contributions from assocrated [half-life 5 1 0 0  days! daughters. 

I 

.. 
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I a i l e d :  RESRRD D e f a u l t  Parameters F i l e :  Site3.RAD 

Dose lsou rce  ~ a r i o s  f o r  I n t e r n a l  R a d i a t i o n  f r o m  I n q e s l ~ i o n  o f  M i l k  ip=51 

Subpathway:  L i v e s t o c k  Yiater 19-51 

P a r e n t  and  Progeny Principal R a d i o n u c l i d e  C s n t r i b u t i o n s  I n d i c a t e d  

' a r en t  P roduc t  Thread  Dsnlj,5,5rl A t  Time ~n Years Imrem/yr i / i pCi /g1  

l i l  i j i  t r a c t i o n  C . O O O E + O O  I . , ~ O E + O O  3.000~ino i.oon~+oi .~.OOOE+OI 1.000~+02 3.00n~t02 I . O O O E + ~ ~  

i '-133 na-133 i.non~+oo ~ . o o o ~ + o o  O.OOOE+OO o.oon~+oo a.ooo~+no o.nooE+oo o.ono~+oo o.aoo~+oa ~ . O Q O E + O O  - - - - ~ ~ - ~  
-I 
The DSR i n c l u d e s  C o n t r i b u t i o n s  from a s s o c i a t e d  [ h a l f - l i f e  I 1R0 days1  d a u q h t e r s .  

DaseISaurce R a t i o s  for I n t e r n a l  R a d i a t i o r  from Ingesl~ion of M i l k  Ip=5! 

T o t a l  f a r  All Subpathways  

Parent and P r o g e n y  P r i n c i p a l  R a d i o n u c l i d e  C o n t r i b u l i o n s  I n d i c a t e d  

*, 
P a r e n t  P roduc t  Thread  nsnij,5,:1 RL Time i n  Y e a r s  lmrem/yr1 / lpCi /g l  

,^, 1 i 1 l j !  F r a c t i o n  0 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 0  3.000EiOO 1 . 0 0 0 E i 0 1  '3 .0OOEi01 1.000Ei02 3 . 0 0 0 E + 0 2  1 .000E i03  

.~ 
~ 1 3 3  na-133 i.oao~+on 2.421~-08 2.157~-08 1 . 1 1 2 ~ - 0 ~  7 . 6 1 1 ~ - 0 9  ' ~ . ~ o o E - I ~  1.511~-13 o.aoo~+on o.ooo~+an - -- ~- 
. .  
' ? nSR i n c l u d e s  c O n t r i b u t i o n S  from a s s o c i a t e d  ( h a l f - l i f e  S 180 days1  dau t ih t e rS .  

. .  
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I ~ailed: RESRAD Default P a r a m e t e r s  File: Site3.RAD 

Dase/Saurce Ratios for I n t e r n a l  R a d i a t i o n  from the Ingestion of Fish lp-61 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Thread ns.Rf j .6 . t l  A t  Tine in Years l r n r e r r / y r l / I p C i / g l  

I l l  i j i  ~ r a c t i o n  '~.onn~+on i.non~+oo 3.000~+00 I.OGOE+~I 3.non~io1 1.non~ioz 3.000Ei02 i.ono~+o3 

B~-133 ~ ~ - 1 3 3  i.ono~+on ~ . O G O E + G O  o.ooo~+on n.nooE+no o.oon~+oo o.oonE+oc o.nonE+na n.nooE+no n.onoE+oo 
.~ 

i ,--- --- 
. DSR includes contributions f r a m  associated [half-life S 180 days1 daughters. 
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I : a i l e d :  RESRAU Default Parameters File: SiLe3.FAC 

UoselSource R a t i o s  for Internal Radiation from the Ingestion of D r i n k i n g  Water lp-71 

Parent and Progeny P r i n c i p a l  Radionuclide Cantribu:ions Indicated 

P a r e n t  Product Thread  OSRij.7.tl A t  Time in i'e3rs l rnrem/yr l / ip i i /q j  

l i l  l j l  Fraction 0.000Ei00 l.GOOE+OO 3 . 0 0 0 E i 0 0  1 .000E+01 3 . 0 0 0 E i 0 1  1.000Ei02 3.00OEi02 1.000Ei03 
. _ _ _  

Ba-133 Ba-133 1.00GEi00 0.000E+00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i 0 0  3.000Ei00 0 . 0 0 0 E i 0 0  0.000E*00 0.000Ei00 
...- -- 
' ? DSR includes Contributions f rom a s s o c i a t e d  ( h a l f - l i f e  5 180 days1 dauahtera .  
,..I 

(I 

,+l 

./"., 

*I 

,,I 

I 
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I .:iled: RESRAD Default Parameters F i l e :  Site3.W.C 

Plantlhir and P lan t /Wate r  Concentration Ratios 

Mass loading l A S R I 3 1 ! :  1.000E-04 g/m**3 

Area Factor for Mas5 Loading IFAIZI!: 7.116E-02 

I : I i d e  FARli,3,2,11 FARii.3.2.21 EWRli,3.3,11 EWRII,3,3,2! FWRli,3,~,11 NIRii.3.4.21 

i i l  m*'3/g m*-3/9 L/9 Ll9 L l 9  L l 9  
.,,,- 

! ~ 1 3 3  5.4545E-02 2.6116E-01 5.6414E-07 8.2814E-07 3.4522E-04 1.6554E-03 
.XI, 

~ 

€ A R i i , p , q , k I  is the p l s n t / a i r  concentratran ratio f a r  a i r b o r n e  c0ntamir .a t .d  dust, 

L I FWRIi,p,q,kl is the p l a n t / w a t e r  concentration ratio. See groundwate r  displays 
*," 

11 concentration ratios 

Plant/Soil Concentration Ratios, FSRil.3,q.k.tI 

Root Uptake Iq=ll and Foliar D u s t  UepOSiLion Iq-21 

Nonleafy lk=ll and/or Leafy !k=2! Vegetables 

Nuclidelil 

P a r e n t  Product FSRIi,3,l,kI FSRli,3,2,11 fSRli,3,2.21 

Ba-133 Ba-133 5.0000E-03 4.2085E-01 2.0181E-06 ~~- 

Plant/Soil Concentration Ratio. Fsnlj,3,q,k,tl 
Ditch Irrigation 14=31 

Palent Product Thread FSRij.3,3,k.t! A t  Time in Years 

.I l i l  l j l  Fraction 0.000E*00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000Ei02 3.00OEi02 1.000Ei03 
.~ 

g-I33 Ba-133 1.000E+00 0.000Ei00 0 . 0 0 0 E t 0 0  0.000E*00 O.OOOE+CO ,?.000E+00 0 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  0.000Ei00 

I 

Plant/Soll Concentration Ratio, FSRli,3,,q,k,tl - Overhead Irrigation lg-41 and Nanleafy V e g e t a b l e s  Ik-11 

Lm 
Parent Product Thread FSRIj13,4,1,t! * sfij,:l At Time in Years  

Iil l j l  Fraction 0 .000E i00  1.000E+00 3.000E+00 1.000E+C1 3 .000E+01 1 . 0 0 0 E i 0 2  3 .000Ei02  1 . 0 0 0 E i 0 3  .. 
.~ 

-133 '6-133 1 . 0 0 0 E i 0 0  O.ODOE+OO 0.000E+00 0.000E+00 C.OOOE+CO ,3.000E+00 0.000Ei00 0.000E+00 0 . 0 0 0 E i 0 0  -~~~~ 
,3 

..,. 
Plant/Sail Concentration Ratio, €snij,3,,q,k,tI 

Overhead Irrigation 1q=41 and Leafy V e g e t a b l e s  I k = Z l  

'q>arent Product Thread F S R i j . 3 . 4 . 2 , t I  + Si l j , : l  ht Time in Years  

', i I l j i  Fraction 0.000Ei00 1 . 0 0 0 E i 0 0  3 . 0 0 0 E i 0 0  1 . 0 0 0 E i 0 1  3 . 0 0 0 E i 0 1  1.000Ei02 3.000Ei02 1.000Ei03 
. -  
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r c r l e d :  RESRqD D e f a u l t  Parameters  File: Sitr3.RRD 

Plant/Soil C o n c e n L r a t i o n  R a t i o .  FSRlj,3,,i, k , t l  

Overhead Irrigation 1q=4l and Leafy Vegetables Ik-21 

?arenr  Product Thread FSRlj,3,4,2,tl * SF l j , : l  A t  Time in Years 

l i l  ( j l  Fraction 0.000Ei00  1.000E+00 ?.000E+00 1.000E+C1 3.000Ei01 1.000Ei02 3.000E+02 1.000E+03 
. -  

Bi-133 Ba-133 1.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 1.000EiOG 0.000Ei00 0.000Ei00 0.000Ei00 
~ , .. ---- - 
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L ~ a i l e d :  RLSRRD D e f a u l t  Pararnezers F i l e :  Site3.RAD 

P-ltliodder. MilkIFodder, Fodder/Air and FadderIWater C o n c e n t r a t i o n  Ratios 

F I l 4 , q I :  68.0 kgiday F I I 5 , q l :  55.0 kgiday 4-1.2.3.4 

F i l 4 , q l :  50.0 Liday F I ! 5 , q 1 :  160.0  Llday q-5 

FIi4,qI: 0.5 kglday F1!5,ql: 

Nuclide FQRli.41 FQRI1,5I FARIi,3,2.31 FWRi1,3,3,31 FWRli.3.4.31 

dikg d/kg m + + 3 / q  L l g  L l g  ..., i) 
. -  

:?I33 2.0000E-04 5.0000E-04 2.8659E-01 2.6619E-01 1.8139E-03 ~----- - 
1 'p.41 are t h e  fodder Iq-1.2.3.41, livestock w a t e r  lq=51 a n i  s o . .  19-61 intake r a t e s ;  

i & l i , p I  are t h e  t r a n s f e r  c o e f f i c i e n t s  from contaminated fodder oi l i v e s t o c k  

w a c e r  to m e a t  !p=41 or milk ip=51. FARli.3.2.31 are the fodieriarr 

c ~ ~ c e n t r a t i o n  ratios, and FWRii,3,3.31 and FWRli.3.4.31 are t h e  fodder/  

L .er concentration ratios for ditch arid overhead i r r i g a t i o n ,  r e s p e c t i v e l y .  
.Y 
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1 ~ailed: RESRAD Default Parameters File: SiLe3.RRD 

FodderISoii Concentration R a t i o s ,  QSRii.p,q.ti, for Meat and Milk Pathways 

Roar Uptake 1q=11 and Foliar Dust Deposition 14=2! 

Nvciidelii 

Parent  Product QSR li, p ,  1 > QSR !i , p ,  i 1 

Ba-133 Ba-133 5.0000E-03 2.2112E-06 
, .I --- 

Foddei/Saii Concentratian Ratio. QSRI].p,q,ti,far Mea: and Milk Pathways 
Ditch Irrigation 1 9 ~ 3 1  

.. 
P a r e n t  Product Thread QSRIj.p.3,tl * s F 1 j . t )  At Time in Y e a r s  

, l i i  i j i  Fraction 0.000E100 1.000Ei00 3.000Ei00 1.000Ei01 3.0OOEiOl 1 . 0 0 0 E t 0 2  3.000E-02 1.000Ei03 
. -  
I 
Ba-:33 Ea-133 1.000Ei00 0.000Ei00 O.OOOE+OO 0.000E+OC O.OCOE+OO 3.000E+00 0.000Ei00 0.000Ei00 0.000Ei00 - ---- -- - - 
.,.* 

€odder/Soil Concentration Ratio, QsR!j.p,q,tl.for Meat and Milk Pathways 

.... 
P a r e n t  Product Thread 

. ( i l  ill Fraction 
. -  

W - 1 3 3  Ba-133 1.000E100 

Overhead I r r i g a t i o n  l q = 4 i  

QSRlj.p.4.tl ~ SFI:.t! At Time in Y e a r s  

0.000Ei00 1.000Ei00 3.000Ei00 l.O@OE+Ol 3.000E+01 1.000Ei02 3.000Ei02 1.000Ei03 

0.000E*00 0.000Ei00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i O C  0.000Et00 0.000E+00 0.000E+00 

Fodder/Sail Concentration Ratio, QsRlj,p,q,tl,for Meat and Milk Pathways 
Livestock W a t e r  I q = i l  

-*rent Product Thread QSR11.p.5,tl + S F l j , t I  A t  Time in Years 

lil l j l  Fraction 0.000Ei00 1.000Ei00 3.000Ei00 1.000Ei01 3.000Ei01 1.000Et02 3.000Et02 1.0OOE+03 _. 
.~ 

1-133 Ba-133 1.000Ei00 S.OOOEi00 0.000Et00 0.000Et00 0.000E100 0.000Et00 0.000Ei00 0.000Ei00 0.00OEi00 - -- -- _ _  
.% 

,- 

I 

+" 

4 

4.l 

m 
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I ailed: R E S R A D  D e f a u l i  Parameters ille: Site3.PAD 

MeaC/Soil Concentration R a t i o s ,  FSR l i , 4 , 4 ,  t )  

Root U p t a k e  l q = l !  and Foliar Dust Deposition 19=2i 

N u c l i d e  !i 1 

Parent Product FSRIi, 4 , l l  fSR li. 4.21 

Ba-133 Ba-133 1.1333~-0s 3.0073~-08 
.* --- 
..* 

-.( 

...I 

Z a r e n t  P r o d u c t  Thread  

'"* ill Ij] Fraction 

. -  
II 
Ba-133 Ba-133 1.000E+00 

~ - 
1 

..m 

Y 
P a r e n t  P r o d u c t  Thread  - l i l  rjl F r a c t i o n  

. -  
&%I33 ea-133 1 . 0 0 0 E i 0 0  - - 
l.4 

^ 

3 
Parent Product Thread 

l i i  rjl Fraction 
I* .~ 
k 1 3 3  Ka-133 1 . 0 0 0 E i 0 0  

Mest/Sail Concentration Ratio. FSRij.4,q.tl 

D i t c h  Irrigation Iq=31 

isRij,4,3.%) * SFij,tI A t  Time in Years  

0.000Ei00 1.000Et00 3.000E+fl0 1.000E+01 3.000Et01 l.ODOEiO2 3.00CEI02 1.000Ei03  

a.nnnE+oo O.OOOE+OO ~ . ~ O O E + ~ O  ~ . ~ O O E + O C  o . n o a ~ + o o  o.noa~+nn o.nac~+nn n.oonE+an -_------ 
Meat/Soil Concentration Ratio, FSRlj.4.q.tI 

Overhead  Irrigation lq=41 

FSRlj.4.4,rI + SFlj.tI At Time i n  Years 

0.000Et00 i.000Ei00 3 . 0 0 0 E i 0 0  1.UOOEi01 3.000Ei01 I.OOOEiO2 3.000Ei02 1.000Ei03 

o.oonE+oo n.ooo~+oo O . O O ~ E + ~ I O  a . 8 m o E + o i i  n.nooE+on ~ . ~ O O E + O O  a.noaE+oo o.nnnE+ao -- --- 
Meat/Sall Concentration Ratio, FSR!7,4,q,tI 

Livestock Water  1q=51 

FSRlj,4,S,t) * SF1j.t) At Ti lne  in Years 

n.onnE+oo I.OQOE+OO 3.000~ion 1.3oa~io~. 3.non~ioi i.oon~t02 3.non~+oz i.oon~+n3 

n.oanE+oo O.OOOE+OO o.oon~+on O . O O O E + O I I  O.OOOE+X o.noo~+ao o.oon~+no n.nnnE+oo 
~ --- 
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I . a i l e d :  RESRAD D e f a u l t  Parameters File: Sicc3.RAD 

MilkISoil Concentration R a t l o s ,  FSRll,l,q, ti 

Root  Uptake 14-11 and Foliar Dust Deposition 14=21 

Nuclide li: 

Parent Produc t  FSRIi,5,11 F S R l i . l . 2 I  

Ba-133 B3.133 2.291lE-05 6.0808E-08 --- 

Milk/Soil Concentration Ratio, FSR1),5,q,tI 

Ditch Irrigation 14-31 

.I. 

Parent Product Thread FSR[ j ,5 ,3 , t l  * s F l j , t i  At Time in Yeare  

(il 1 3 1  iraction ~ . ~ ~ o E + o o  I . O O O E + ~ ~  3.000~+00 I . O D O E + ~ I  3.000~+01 1.onnEia: 3.noo~i02 1.000Ei03 
. _ _  - 
Ba-133 Ba-133 1.000Ei00 0.000Ei00 0.000€+00 O.O00E+00 0.000E+00 0.000E+00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000E+00 

51Fppp___e .". 
.I 

MilkISoil Concentration Ratla, FjR1jr5.q.tl 

Overhead I r r i g a t i o n  19-41 - 
-. 

p a r e n t  Product Thread F S R I j . 5 . 4 . t l  * S F l j , i ; l  A t  Time in Years 

,I l i i  ijl ~ r a c t i o n  o.ono~+oo i . o o a ~ + o o  3 . 0 0 0 ~ + 0 0  i . o o m + o i  3 . 0 0 0 ~ i 0 1 i.nno~i02 ~ . ~ o ~ E + o z  ~ . O D O E + O ?  

. -  

e 1 3 3  Ba-133 1.000Ei00 0 . 0 0 0 E i 0 0  O.O00E+00 0.000E+00 0.000Et00 0.000E+00 0 . 0 0 0 E i 0 0  0.000€+00 0.000E+00 ------- 
I 

.e 
Milk/Sail Concentration Ratio, FsRlj,5,q,ti 

.- Livestock Water 14-51 

M 
P a r e n t  Praaucr  Thread FSR(j,5,5,tl * SF17,LI A t  Time in Years 

lil iji Fraction o.aoo~+on i.oon~+oo 3.000~+00 i.con~io1 ?.OOOE+OI i.oon~+o: 3 . 0 0 0 ~ i n2 i.oonE+n? - 
. _ _  

&I33 Ba-133 1 . 0 0 0 E i 0 0  0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00  0.000Ei00 0.000E+00 0.000E+00 0.000Et00 
p-p___p_p- - 
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I ~ a i l e d :  RESRAD Default Parameters ir1r: sire3.KRu 

Dose/Saurce Ratios far Sail Ingestion e a r h i a y  lp-81 

Parent and Progeny Principal Radionuclide Contribctians Indicated 

P3rent Product  Thread DSRIj.8.ti A t  Time in Years lmrem/yrl/lpCi/g1 

lil r j i  Fraction 0.000Ei00 1.000E+00 3.000Et00 1.000E+Ol 3.000E+01 1.000Ei02 3.OOOEIOZ 1.00OE103 
. -  ..~, 
Ba-133 Ba-113 1.000Ei00 5.214E-07 4.699E-07 3.129E-07 l.iS8E-31 1.612E-OB 3.291E-12 0.000E+00 O.OOOEtO0 --------- 
' ? DSR includes contributions from associated I h a l f - l i f e  S 130 days ]  d a u g h t e r s .  

,,. 
Dose Conversion and Environmental Transport Factors far the !:oil Ingestion Pathway lp-HI _ _  

F a r e n t  Product  OCFlj.81* ETT[j,8,tl P.t Time in Years I g l y r l  

lil r j l  0.000EiOO 1.000Et00 3.000E+00 1.000E+01 3.000E+01 1.000Ei02 3.000Ei02 1.000Et03 
. -  

Ba-133 Ba-133 3.400E-06 1.643E-01 1.632E-01 1.610E-01 1.533E-01 1.314E-01 5.475E-02 0.000EtO0 0.000Et00 ---- ". 
- The dose conversion factor Unit5 are m r e m / p C i .  
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